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a wide variety of technologies that are
already commercially available and can
be incorporated into their vehicles at the
time of redesign. In addition to the
consideration of the manufacturers’
redesign cycle, EPA’s analysis also takes
into account certain flexibilities that
will facilitate compliance especially in
the early years of the program when
potential lead time constraints are most
challenging. These flexibilities include
averaging, banking, and trading of
various types of credits. For the industry
as a whole, EPA’s projections indicate
that the standards can be met using
technology that will be available in the
lead-time provided. At the same time, it
must be noted that because technology
is commercially available today does
not mean it can automatically be
incorporated fleet-wide during the
model years in question. As discussed
below, and in detail in Section III.D.7,
EPA and NHTSA carefully analyzed
issues of adequacy of lead time in
determining the level of the standards,
and the agencies are convinced both
that lead time is sufficient to meet the
standards but that major further
additions of technology across the fleet
is not possible during these model
years.

To account for additional lead-time
concerns for various manufacturers of
typically higher performance vehicles,
EPA is adopting a Temporary Lead-time
Allowance similar to that proposed that
will further facilitate compliance for
limited volumes of such vehicles in the
program’s initial years. For a few very
small volume manufacturers, EPA is
deferring standards pending later
rulemaking.

EPA has also carefully considered the
cost to manufacturers of meeting the
standards, estimating piece costs for all
candidate technologies, direct
manufacturing costs, cost markups to
account for manufacturers’ indirect
costs, and manufacturer cost reductions
attributable to learning. In estimating
manufacturer costs, EPA took into
account manufacturers’ own practices
such as making major changes to model
technology packages during a planned
redesign cycle. EPA then projected the
average cost across the industry to
employ this technology, as well as
manufacturer-by-manufacturer costs.
EPA considers the per vehicle costs
estimated from this analysis to be
within a reasonable range in light of the
emissions reductions and benefits
received. EPA projects, for example, that
the fuel savings over the life of the
vehicles will more than offset the
increase in cost associated with the
technology used to meet the standards.

EPA has also evaluated the impacts of
these standards with respect to
reductions in GHGs and reductions in
oil usage. For the lifetime of the model
year 2012-2016 vehicles we estimate
GHG reductions of approximately 960
million metric tons CO; eq. and fuel
reductions of 1.8 billion barrels of oil.
These are important and significant
reductions. EPA has also analyzed a
variety of other impacts of the
standards, ranging from the standards’
effects on emissions of non-GHG
pollutants, impacts on noise, energy,
safety and congestion. EPA has also
quantified the cost and benefits of the
standards, to the extent practicable. Our
analysis to date indicates that the
overall quantified benefits of the
standards far outweigh the projected
costs. Utilizing a 3% discount rate, we
estimate the total net social benefits
over the life of the model year 2012-
2016 vehicles is $192 billion, and the
net present value of the net social
benefits of the standards through the
year 2050 is $1.9 trillion dollars.166
These values are estimated at $136
billion and $787 billion, respectively,
using a 7% discount rate and the SCC
discounted at 3 percent.167

Under section 202(a) EPA is called
upon to set standards that provide
adequate lead-time for the development
and application of technology to meet
the standards. EPA’s standards satisfy
this requirement, as discussed above. In
setting the standards, EPA is called
upon to weigh and balance various
factors, and to exercise judgment in
setting standards that are a reasonable
balance of the relevant factors. In this
case, EPA has considered many factors,
such as cost, impacts on emissions (both
GHG and non-GHG), impacts on oil
conservation, impacts on noise, energy,
safety, and other factors, and has, where
practicable, quantified the costs and
benefits of the rule. In summary, given
the technical feasibility of the standard,
the moderate cost per vehicle in light of
the savings in fuel costs over the life
time of the vehicle, the very significant
reductions in emissions and in oil
usage, and the significantly greater
quantified benefits compared to
quantified costs, EPA is confident that
the standards are an appropriate and
reasonable balance of the factors to

166 Based on the mean SCC at 3 percent discount
rate, which is $21 per metric ton CO; in 2010 rising
to $45 per metric ton CO> in 2050.

167 SCC was discounted at 3 percent to maintain
internal consistency in the SCC calculations while
all other benefits were discounted at 7 percent.
Specifically, the same discount rate used to
discount the value of damages from future CO»
emissions is used to calculate net present value of
SCC.

consider under section 202(a). See
Husqvarna AB v. EPA, 254 F. 3d 195,
200 (DC Cir. 2001) (great discretion to
balance statutory factors in considering
level of technology-based standard, and
statutory requirement “to [give
appropriate] consideration to the cost of
applying * * * technology” does not
mandate a specific method of cost
analysis); see also Hercules Inc. v. EPA,
598 F. 2d 91, 106 (DC Cir. 1978) (“In
reviewing a numerical standard we
must ask whether the agency’s numbers
are within a zone of reasonableness, not
whether its numbers are precisely
right”); Permian Basin Area Rate Cases,
390 U.S. 747, 797 (1968) (same); Federal
Power Commission v. Conway Corp.,
426 U.S. 271, 278 (1976) (same); Exxon
Mobil Gas Marketing Co. v. FERC, 297
F. 3d 1071, 1084 (DC Cir. 2002) (same).

EPA recognizes that the vast majority
of technologies which we are
considering for purposes of setting
standards under section 202(a) are
commercially available and already
being utilized to a limited extent across
the fleet. The vast majority of the
emission reductions, which would
result from this rule, would result from
the increased use of these technologies.
EPA also recognizes that this rule would
enhance the development and limited
use of more advanced technologies,
such as PHEVs and EVs. In this
technological context, there is no clear
cut line that indicates that only one
projection of technology penetration
could potentially be considered feasible
for purposes of section 202(a), or only
one standard that could potentially be
considered a reasonable balancing of the
factors relevant under section 202(a).
EPA therefore evaluated two sets of
alternative standards, one more
stringent than the promulgated
standards and one less stringent.

The alternatives are 4% per year
increase in standards which would be
less stringent and a 6% per year
increase in the standards which would
be more stringent. EPA is not adopting
either of these. As discussed in Section
IIL.D.7, the 4% per year forgoes CO»
reductions which can be achieved at
reasonable cost and are achievable by
the industry within the rule’s
timeframe. The 6% per year alternative
requires a significant increase in the
projected required technology
penetration which appears
inappropriate in this timeframe due to
the limited available lead time and the
current difficult financial condition of
the automotive industry. (See Section
II1.D.7 for a detailed discussion of why
EPA is not adopting either of the
alternatives.) EPA also believes that the
no backsliding standards it is adopting
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for N,O and CH, are appropriate under
section 202(a).

B. GHG Standards for Light-Duty
Vehicles, Light-Duty Trucks, and
Medium-Duty Passenger Vehicles

EPA is finalizing new emission
standards to control greenhouse gases
(GHGs) from light-duty vehicles. First,
EPA is finalizing an emission standard
for carbon dioxide (CO,) on a gram per
mile (g/mile) basis that will apply to a
manufacturer’s fleet of cars, and a
separate standard that will apply to a
manufacturer’s fleet of trucks. CO: is the
primary greenhouse gas resulting from
the combustion of vehicular fuels, and
the amount of CO, emitted is directly
correlated to the amount of fuel
consumed. Second, EPA is providing
auto manufacturers with the
opportunity to earn credits toward the
fleet-wide average CO» standards for
improvements to air conditioning
systems, including both
hydrofluorocarbon (HFC) refrigerant
losses (i.e., system leakage) and indirect
CO- emissions related to the increased
load on the engine. Third, EPA is
finalizing separate emissions standards
for two other GHGs: Methane (CHy4) and
nitrous oxide (N.0). CHs and N,O
emissions relate closely to the design
and efficient use of emission control
hardware (i.e., catalytic converters). The
standards for CH4 and N,O will be set
as a cap that will limit emissions
increases and prevent backsliding from
current emission levels. The final
standards described below will apply to
passenger cars, light-duty trucks, and
medium-duty passenger vehicles
(MDPVs). As an overall group, they are
referred to in this preamble as light
vehicles or simply as vehicles. In this
preamble section passenger cars may be
referred to simply as “cars”, and light-
duty trucks and MDPVs as “light trucks”
or “trucks.” 168

EPA’s program includes a number of
credit opportunities and other
flexibilities to help manufacturers
comply, especially in the early years of
the program. EPA is establishing a
system of averaging, banking, and
trading of credits integral to the fleet
averaging approach, based on
manufacturer fleet average CO»

168 As described in Section III.B.2., GHG
emissions standards will use the same vehicle
category definitions as are used in the CAFE
program.

performance, as discussed in Section
[I.B.4. This approach is similar to
averaging, banking, and trading (ABT)
programs EPA has established in other
programs and is also similar to
provisions in the CAFE program. In
addition to traditional ABT credits
based on the fleet emissions average,
EPA is also including A/C credits as an
aspect of the standards, as mentioned
above. EPA is also including several
additional credit provisions that apply
only in the initial model years of the
program. These include flex fuel vehicle
credits, incentives for the early
commercialization of certain advanced
technology vehicles, credits for new and
innovative “off-cycle” technologies that
are not captured by the current test
procedures, and generation of credits
prior to model year 2012. The A/C
credits and additional credit
opportunities are described in Section
II.C. These credit programs will provide
flexibility to manufacturers, which may
be especially important during the early
transition years of the program. EPA
will also allow a manufacturer to carry
a credit deficit into the future for a
limited number of model years. A
parallel provision, referred to as credit
carry-back, will be part of the CAFE
program. Finally, EPA is finalizing an
optional compliance flexibility, the
Temporary Leadtime Allowance
Alternative Standard program, for
intermediate volume manufacturers,
and is deferring standards for the
smallest manufacturers, as discussed in
Sections III.B.5 and 6 below.

1. What fleet-wide emissions levels
correspond to the CO, standards?

The attribute-based CO, standards are
projected to achieve a national fleet-
wide average, covering both light cars
and trucks, of 250 grams/mile of CO; in
model year (MY) 2016. This includes
COs-equivalent emission reductions
from A/C improvements, reflected as
credits in the standard. The standards
will begin with MY 2012, with a
generally linear increase in stringency
from MY 2012 through MY 2016. EPA
will have separate standards for cars
and light trucks. The tables in this
section below provide overall fleet
average levels that are projected for both
cars and light trucks over the phase-in
period which is estimated to correspond
with the standards. The actual fleet-
wide average g/mi level that will be

achieved in any year for cars and trucks
will depend on the actual production
for that year, as well as the use of the
various credit and averaging, banking,
and trading provisions. For example, in
any year, manufacturers may generate
credits from cars and use them for
compliance with the truck standard.
Such transfer of credits between cars
and trucks is not reflected in the table
below. In Section IILF, EPA discusses
the year-by-year estimate of emissions
reductions that are projected to be
achieved by the standards.

In general, the schedule of standards
acts as a phase-in to the MY 2016
standards, and reflects consideration of
the appropriate lead-time for each
manufacturer to implement the requisite
emission reductions technology across
its product line.169 Note that 2016 is the
final model year in which standards
become more stringent. The 2016 CO,
standards will remain in place for 2017
and later model years, until revised by
EPA in a future rulemaking.

EPA estimates that, on a combined
fleet-wide national basis, the 2016 MY
standards will achieve a level of 250 g/
mile CO,, including CO,-equivalent
credits from A/C related reductions. The
derivation of the 250 g/mile estimate is
described in Section III.B.2.

EPA has estimated the overall fleet-
wide COs-equivalent emission levels
that correspond with the attribute-based
standards, based on the projections of
the composition of each manufacturer’s
fleet in each year of the program. Tables
III.B.1-1 and III.B.1-2 provides these
estimates for each manufacturer.170

As aresult of public comments and
updated economic and future fleet
projections, the attribute based curves
have been updated for this final rule, as
discussed in detail in Section IL.B of this
preamble and Chapter 2 of the Joint
TSD. This update in turn affects costs,
benefits, and other impacts of the final
standards—thus EPA’s overall
projection of the impacts of the final
rule standards have been updated and
the results are different than for the
NPRM, though in general not by a large
degree.

169 See CAA section 202(a)(2).

170 These levels do not include the effect of
flexible fuel credits, transfer of credits between cars
and trucks, temporary lead time allowance, or any
other credits.
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TABLE II1.B.1—1—ESTIMATED FLEET CO,-EQUIVALENT LEVELS CORRESPONDING TO THE STANDARDS FOR CARS

[g/mile]
Model year
Manufacturer
2012 2013 2014 2015 2016
BMW 266 259 250 239 228
Chrysler 269 262 254 243 232
Daimler 274 267 259 249 238
FOIA e 267 259 251 240 229
General MOOIS .....c.coiiiiiiieiiesie e 268 261 252 241 230
HONAA <. 260 252 244 233 222
HYUuNdai ....ooei 260 254 246 233 222
K s 263 255 247 235 224
Mazda ......cccoiiii 260 252 243 232 221
MItSUDISRI ... 257 249 241 230 219
NISSAN ..o 263 256 248 237 226
POISCIE ... 244 237 228 217 206
SUDAIU <.t 253 246 237 226 215
SUZUKI et 245 238 230 218 208
TaAtA e 288 280 272 261 250
TOYOA et 259 251 243 232 221
VOIKSWAGEN ..ottt 256 249 240 229 219

TABLE II1.B.1-2—ESTIMATED FLEET CO,-EQUIVALENT LEVELS CORRESPONDING TO THE STANDARDS FOR LIGHT TRUCKS

[g/mile]
Model year
Manufacturer
2012 2013 2014 2015 2016
BMW e 330 320 310 297 283
CRIYSIEE e 342 333 323 309 295
DaIMIET e 343 332 323 308 294
FOIA e 354 344 334 319 305
General MOOrS .......coiiiiiiieie e 364 354 344 330 316
HONAA <. 327 318 309 295 281
HYUN@T e 325 316 307 292 278
[ TSRO PRSPPI 335 327 318 303 289
MAZAA ..o 319 308 299 285 271
MItSUDISHI ... 316 306 297 283 269
NISSAN e 343 334 323 308 294
POISCIE .. 334 325 315 301 287
SUDAIU ..ottt 315 305 296 281 267
SUZUKI e 320 310 300 286 272
TAA e 321 310 301 287 272
TOYOA it 342 333 323 308 294
VOIKSWAGEN ..ottt 341 331 322 307 293

These estimates were aggregated

into the fleet-wide averages for cars and
based on projected production volumes  trucks (Table III.B.1-3).171

TABLE III.B.1-3—ESTIMATED FLEET-WIDE CO,-EQUIVALENT LEVELS CORRESPONDING TO THE STANDARDS

Cars Trucks
Model year
CO; (g/mi) CO: (g/mi)
263 346
256 337
247 326
236 312
225 298

As shown in Table III.B.1-3, fleet-
wide COs-equivalent emission levels for decrease from 263 to 225 grams per mile

171 Due to rounding during calculations, the
estimated fleet-wide CO,-equivalent levels may
vary by plus or minus 1 gram.

cars under the approach are projected to

between MY 2012 and MY 2016.
Similarly, fleet-wide CO-equivalent
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emission levels for trucks are projected
to decrease from 346 to 398 grams per
mile. These numbers do not include the
effects of other flexibilities and credits
in the program. The estimated achieved
values can be found in Chapter 5 of the
Regulatory Impact Analysis (RIA).

EPA has also estimated the average
fleet-wide levels for the combined car
and truck fleets. These levels are
provided in Table III.B.1-4. As shown,
the overall fleet average CO; level is
expected to be 250 g/mile in 2016.

TABLE 111.B.1-4—ESTIMATED FLEET-
WIDE COMBINED CO,-EQUIVALENT
LEVELS CORRESPONDING TO THE
STANDARDS

Combined car
and truck

CO; (g/mi)

Model year

295
286
276
263
250

As noted above, EPA is finalizing
standards that will result in increasingly
stringent levels of CO, control from MY
2012 though MY 2016—applying the
CO; footprint curves applicable in each
model year to the vehicles expected to
be sold in each model year produces
fleet-wide annual reductions in CO»
emissions. Comments from the Center
for Biological Diversity (CBD)
challenged EPA to increase the
stringency of the standards for all of the
years of the program, and even argued
that 2016 standards should be feasible
in 2012. Other commenters noted the
non-linear increase in the standards
from 2011 (CAFE) to the 2012 GHG
standards. As explained in greater detail
in Section IIL.D below and the relevant
support documents, EPA believes that
the level of improvement achieves
important CO, emissions reductions
through the application of feasible
control technology at reasonable cost,
considering the needed lead time for
this program. EPA further believes that
the averaging, banking and trading
provisions, as well as other credit-
generating mechanisms, allow
manufacturers further flexibilities
which reduce the cost of the CO,
standards and help to provide adequate
lead time. EPA believes this approach is
justified under section 202(a) of the
Clean Air Act.

EPA has analyzed the feasibility
under the CAA of achieving the CO»
standards, based on projections of what
actions manufacturers are expected to
take to reduce emissions. The results of

the analysis are discussed in detail in
Section III.D below and in the RIA. EPA
also presents the estimated costs and
benefits of the car and truck CO,
standards in Section III.H. In developing
the final rule, EPA has evaluated the
kinds of technologies that could be
utilized by the automobile industry, as
well as the associated costs for the
industry and fuel savings for the
consumer, the magnitude of the GHG
reductions that may be achieved, and
other factors relevant under the CAA.

With respect to the lead time and cost
of incorporating technology
improvements that reduce GHG
emissions, EPA and NHTSA place
important weight on the fact that during
MYs 2012-2016 manufacturers are
expected to redesign and upgrade their
light-duty vehicle products (and in
some cases introduce entirely new
vehicles not on the market today). Over
these five model years there will be an
opportunity for manufacturers to
evaluate almost every one of their
vehicle model platforms and add
technology in a cost-effective way to
control GHG emissions and improve
fuel economy. This includes redesign of
the air conditioner systems in ways that
will further reduce GHG emissions. The
time-frame and levels for the standards,
as well as the ability to average, bank
and trade credits and carry a deficit
forward for a limited time, are expected
to provide manufacturers the time
needed to incorporate technology that
will achieve GHG reductions, and to do
this as part of the normal vehicle
redesign process. This is an important
aspect of the final rule, as it will avoid
the much higher costs that will occur if
manufacturers needed to add or change
technology at times other than these
scheduled redesigns. This time period
will also provide manufacturers the
opportunity to plan for compliance
using a multi-year time frame, again in
accord with their normal business
practice. Further details on lead time,
redesigns and feasibility can be found in
Section III-D.

Consistent with the requirement of
CAA section 202(a)(1) that standards be
applicable to vehicles “for their useful
life,” EPA is finalizing CO- vehicle
standards that will apply for the useful
life of the vehicle. Under section 202(i)
of the Act, which authorized the Tier 2
standards, EPA established a useful life
period of 10 years or 120,000 miles,
whichever first occurs, for all Tier 2
light-duty vehicles and light-duty
trucks.172 Tier 2 refers to EPA’s
standards for criteria pollutants such as
NOx, HC, and CO. EPA is finalizing new

172 See 65 FR 6698 (February 10, 2000).

CO; standards for the same group of
vehicles, and therefore the Tier 2 useful
life will apply for CO, standards as well.
The in-use emission standard will be
10% higher than the model-level
certification emission test results, to
address issues of production variability
and test-to-test variability. The in-use
standard is discussed in Section IILE.
EPA is requiring manufacturers to
measure CO, for certification and
compliance purposes using the same
test procedures currently used by EPA
for measuring fuel economy. These
procedures are the Federal Test
Procedure (FTP or “city” test) and the
Highway Fuel Economy Test (HFET or
“highway” test).173 This corresponds
with the data used to develop the
footprint-based CO, standards, since the
data on control technology efficiency
was also developed in reference to these
test procedures. Although EPA recently
updated the test procedures used for
fuel economy labeling, to better reflect
the actual in-use fuel economy achieved
by vehicles, EPA is not using these test
procedures for the CO, standards in this
final rule, given the lack of data on
control technology effectiveness under
these procedures.17# There were a
number of commenters that advocated
for a change in either the test
procedures or the fuel economy
calculation weighting factors. The U.S.
Coalition for Advanced Diesel Cars
urged a changing of the city/highway
weighting factors from their current
values of 45/55 to 43/57 to be more
consistent with the EPA (5-cycle) fuel
economy labeling rule. EPA has decided
that such a change would not be
appropriate, nor consistent with the
technical analyses supporting the 5-
cycle fuel economy label rulemaking.
The city/highway weighting of 43/57
was found to be appropriate when the
city fuel economy is based on a
combination of Bags 2 and 3 of the FTP
and the city portion of the US06 test
cycle, and when the highway fuel
economy is based on a combination of
the HFET and the highway portion of
the US06 cycle. When city and highway
fuel economy are based on the FTP and
HFET cycles, respectively, the
appropriate city/highway weighting is
not 43/57, but very close to 55/45.
Therefore, the weighting of the city and

173 EPA established the FTP for emissions
measurement in the early 1970s. In 1976, in
response to the Energy Policy and Conservation Act
(EPCA) statute, EPA extended the use of the FTP
to fuel economy measurement and added the HFET.
The provisions in the 1976 regulation, effective
with the 1977 model year, established procedures
to calculate fuel economy values both for labeling
and for CAFE purposes.

174 See 71 FR 77872, December 27, 2006.
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highway fuel economy values contained
in this rule is appropriate for and
consistent with the use of the FTP and
HFET cycles to measure city and
highway fuel economy.

The American Council for an Energy-
Efficient Economy (ACEEE), Cummins,
and Sierra Club all suggested using
more real-world test procedures. It is
not feasible at this time to base the final
CO; standards on EPA’s five-cycle fuel
economy formulae. Consistent with its
name, these formulae require vehicle
testing over five test cycles, the two
cycles associated with the proposed CO,
standards, plus the cold temperature
FTP, the US06 high speed, high
acceleration cycle and the SC03 air
conditioning test. EPA considered
employing the five-cycle calculation of
fuel economy and GHG emissions for
this rule, but there were a number of
reasons why this was not practical. As
discussed extensively in the Joint TSD,
setting the appropriate levels of CO,
standards requires extensive knowledge
of the CO, emission control
effectiveness over the certification test
cycles. Such knowledge has been
gathered over the FTP and HFET cycles
for decades, but is severely lacking for
the other three test cycles. EPA simply
lacks the technical basis to project the
effectiveness of the available
technologies over these three test cycles
and therefore, could not adequately
support a rule which set CO, standards
based on the five-cycle formulae. The
benefits of today’s rule do presume a
strong connection between CO»
emissions measured over the FTP and
HFET cycles and onroad operation.
Since CO, emissions determined by the
five-cycle formulae are believed to
correlate reasonably with onroad
emissions, this implies a strong
connection between emissions over the
FTP and HFET cycles and the five cycle
formulae. However, while we believe
that this correlation is reasonable on
average for the vehicle fleet, it may not
be reasonable on a per vehicle basis, nor
for any single manufacturer’s vehicles.
Thus, we believe that it is reasonable to
project a direct relationship between the
percentage change in CO, emissions
over the two certification cycles and
onroad emissions (a surrogate of which
is the five-cycle formulae), but not
reasonable to base the certification of
specific vehicles on that untested
relationship. Furthermore, EPA is
allowing for off-cycle credits to
encourage technologies that may not be
not properly captured on the 2-cycle
city/highway test procedure (although
these credits could apply toward
compliance with EPA’s standards, not

toward compliance with the CAFE
standards). For future analysis, EPA will
consider examining new drive cycles
and test procedures for fuel economy.175
EPA is finalizing standards that
include hydrocarbons (HC) and carbon
monoxide (CO) in its CO, emissions
calculations on a CO,-equivalent basis.
It is well accepted that HC and CO are
typically oxidized to CO, in the
atmosphere in a relatively short period
of time and so are effectively part of the
CO:; emitted by a vehicle. In terms of
standard stringency, accounting for the
carbon content of tailpipe HC and CO
emissions and expressing it as CO»-
equivalent emissions will add less than
one percent to the overall CO»-
equivalent emissions level. This will
also ensure consistency with CAFE
calculations since HC and CO are
included in the “carbon balance”
methodology that EPA uses to
determine fuel usage as part of
calculating vehicle fuel economy levels.

2. What are the CO» attribute-based
standards?

EPA is finalizing the same vehicle
category definitions that are used in the
CAFE program for the 2011 model year
standards.176 This approach allows
EPA’s CO; standards and the CAFE
standards to be harmonized across all
vehicles. In other words, vehicles will
be subject to either car standards or
truck standards under both programs,
and not car standards under one
program and trucks standards under the
other. The CAFE vehicle category
definitions differ slightly from the EPA
definitions for cars and light trucks used
for the Tier 2 program and other EPA
vehicle programs. However, EPA is not
changing the vehicle category
definitions for any other light-duty
mobile source programs, except the
GHG standards.

EPA is finalizing separate car and
truck standards, that is, vehicles defined
as cars have one set of footprint-based
curves for MY 2012-2016 and vehicles
defined as trucks have a different set for
MY 2012-2016. In general, for a given
footprint the CO, g/mi target for trucks
is less stringent then for a car with the
same footprint.

Some commenters requested a single
or converging curve for both cars and
trucks.177 EPA is not finalizing a single
fleet standard where all cars and trucks
are measured against the same footprint

175 There were also a number of comments on air
conditioner test procedures; these will be discussed
in Section III.C and the RIA.

176 See 49 CFR 523.

177 CBD, ICCT and NESCAUM supported a single
curve and the students at UC Santa Barbara
commented on converging curves.

curve for several reasons. First, some
vehicles classified as trucks (such as
pick-up trucks) have certain attributes
not common on cars which attributes
contribute to higher CO, emissions—
notably high load carrying capability
and/or high towing capability.178 Due to
these differences, it is reasonable to
separate the light-duty vehicle fleet into
two groups. Second, EPA wishes to
harmonize key program design elements
of the GHG standards with NHTSA’s
CAFE program where it is reasonable to
do so. NHTSA is required by statute to
set separate standards for passenger cars
and for non-passenger cars. As
discussed in Section IV, EPCA does not
preclude NHTSA from issuing
converging standards if its analysis
indicates that these are the appropriate
standards under the statute applicable
separately to each fleet.

Finally, most of the advantages of a
single standard for all light duty
vehicles are also present in the two-fleet
standards finalized here. Because EPA is
allowing unlimited credit transfer
between a manufacturer’s car and truck
fleets, the two fleets can essentially be
viewed as a single fleet when
manufacturers consider compliance
strategies. Manufacturers can thus
choose on which vehicles within their
fleet to focus GHG reducing technology
and then use credit transfers as needed
to demonstrate compliance, just as they
will if there was a single fleet standard.
The one benefit of a single light-duty
fleet not captured by a two-fleet
approach is that a single fleet prevents
potential “gaming” of the car and truck
definitions to try and design vehicles
which are more similar to passenger
cars but which may meet the regulatory
definition of trucks. Although this is of
concern to EPA, we do not believe at
this time that concern is sufficient to
outweigh the other reasons for finalizing
separate car and truck fleet standards.
However, it is possible that in the
future, recent trends may continue such
that cars may become more truck-like
and trucks may become more car-like.
Therefore, EPA will reconsider whether
it is appropriate to use converging
curves if justified by future analysis.

For model years 2012 and later, EPA
is finalizing a series of CO, standards
that are described mathematically by a
family of piecewise linear functions

178 There is a distinction between body-on-frame
trucks and unibody cars and trucks that make them
technically different in a number of ways. Also,
2WD vehicles tend to have lower CO, emissions
than their 4WD counterparts (all other things being
equal). More discussion of this can be found in the
TSD and RIA.
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(with respect to vehicle footprint).179
The form of the function is as follows:

CO:> = the CO» target value for a given
footprint (in g/mi)
a = the minimum CO, target value (in g/mi)

1 & h are the lower and higher footprint
limits, constraints, or the boundary
(“kinks”) between the flat regions and the

COz=a,ifx <l b = the maximum CO, target value (in g/mi) intermediate sloped line
. =the sl f the li functi in g/mi
CO=cx+d,ifl<x<h ¢ pzrss?lpfgo  linear function (in g/mi EPA’s parameter values that define
CO,=b,ifx>h d = is the zero-offset for the line (in g/mi CO») the famﬂy of functions for the CO>
Where: x = footprint of the vehicle model (in square ~ fleetwide average car and truck
’ feet, rounded to the nearest tenth) standards are as follows:
TABLE [ll.B.2—1—PARAMETER VALUES FOR CARS
[For CO, gram per mile targets]
Lower Upper
Model year a b ¢ d constraint constraint
2012 244 315 4.72 50.5 41 56
2013 237 307 4.72 43.3 41 56
2014 228 299 4.72 34.8 41 56
2015 217 288 4.72 23.4 41 56
2016 and later 206 277 4.72 12.7 41 56
TABLE I11.B.2—2—PARAMETER VALUES FOR TRUCKS
[For CO. gram per mile targets]
Lower Upper
Model year a b ¢ d constraint constraint
294 395 4.04 128.6 41 66
284 385 4.04 118.7 41 66
275 376 4.04 109.4 41 66
261 362 4.04 95.1 41 66
247 348 4.04 81.1 41 66

The equations can be shown
graphically for each vehicle category, as
shown in Figures III.B.2—-1 and
II1.B.2—2. These standards (or functions)
decrease from 2012-2016 with a vertical
shift.

The EPA received a number of
comments on both the attribute and the
shape of the curve. For reasons
described in Section IIC and Chapter 2
of the TSD, the EPA feels that footprint
is the most appropriate choice of
attribute for this rule. More background
discussion on other alternative
attributes and curves EPA explored can
be found in the EPA RIA. EPA
recognizes that the CAA does not
mandate that EPA use an attribute based
standard, as compared to NHTSA’s
obligations under EPCA. The EPA
believes that a footprint-based program
will harmonize EPA’s program and the
CAFE program as a single national
program, resulting in reduced
compliance complexity for
manufacturers. EPA’s reasons for using
an attribute based standard are
discussed in more detail in the Joint
TSD. Also described in these other
sections are the reasons why EPA is
finalizing the slopes and the constraints
as shown above. For future analysis,

179 See final regulations at 40 CFR 86.1818-12.

EPA will consider other options and
suggestions made by commenters.
EPA also received public comments
from three manufacturers, General
Motors, Ford Motor Company, and
Chrysler, suggesting that the GHG
program should harmonize with an
EPCA provision that allows a
manufacturer to exclude emergency
vehicles from its CAFE fleet by
providing written notice to NHTSA.180
These manufacturers believe this
provision is necessary because law
enforcement vehicles (e.g., police cars)
must be designed with special
performance and features necessary for
police work—but which tend to raise
GHG emissions and reduce fuel
economy relative to the base vehicle.
These commenters provided several
examples of features unique to these
special purpose vehicles that negatively
impact GHG emissions, such as heavy-
duty suspensions, unique engine and
transmission calibrations, and heavy-
duty components (e.g., batteries,
stabilizer bars, engine cooling). These
manufacturers believe consistency in
addressing these vehicles between the
EPA and NHTSA programs is critical, as
a manufacturer may be challenged to
continue providing the performance
needs of the Federal, State, and local

18049 U.S.C. 32902(e).

government purchasers of emergency
vehicles.

EPA is not finalizing such an
emergency vehicle provision in this
rule, since we believe that it is feasible
for manufacturers to apply the same
types of technologies to the base
emergency vehicle as they would to
other vehicles in their fleet. However,
EPA also recognizes that, because of the
unique “performance upgrading” needed
to convert a base vehicle into one that
meets the performance demands of the
law enforcement community—which
tend to reduce GHGs relative to the base
vehicles—there could be situations
where a manufacturer is more
challenged in meeting the GHG
standards than the CAFE standards,
simply due to inclusion of these higher-
emitting vehicles in the GHG program
fleet. While EPA is not finalizing such
an exclusion for emergency vehicles
today, we do believe it is important to
assess this issue in the future. EPA
plans to assess the unique
characteristics of these emergency
vehicles and whether special provisions
for addressing them are warranted. EPA
plans to undertake this evaluation as
part of a follow-up rulemaking in the
next 18 months (this rulemaking is
discussed in the context of small
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volume manufacturers in Section III.B.6.
below).
BILLING CODE 6560-50-P

o
o
LN
Un]
7 o]
(U]
o]
™
T
3.
s
[
s
3
£
s L
W
e .
[’
~
7 Ly
ey
7 Lo
<t
Ly
oy
i ¥ H H
© : = < = =
Lo 3 £ o [ o3
8 Ly Lo [Ty o Ly
=t Y 4 =y =i

apiw yod swesd zod

Figure II1.B.2-1. CO; (g/mi) Car standard curves.



25411

Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

0L

"SOAIND prepuels yoniy, (twy3) T0) "T-7 @ Il 831

(199} "bs)undio04

59 09 58 0% 15174

0

%4

S

£

H H { ¥ i H { 4 { H { i i i ¥

0051

- 0002

- 0°05¢

0o0¢

- 0'0s¢E

- 000%

o sad swead zod

BILLING CODE 6560-50-C



25412

Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

3. Overview of How EPA’s CO,
Standards Will Be Implemented for
Individual Manufacturers

This section provides a brief overview
of how EPA will implement the CO,
standards. Section IIL.E explains EPA’s
approach to certification and
compliance in detail. As proposed, EPA
is finalizing two kinds of standards—
fleet average standards determined by a
manufacturer’s fleet makeup, and in-use
standards that will apply to the
individual vehicles that make up the
manufacturer’s fleet. Although this is
similar in concept to the current light-
duty vehicle Tier 2 program, there are
important differences. In explaining
EPA’s CO; standards, it is useful to
summarize how the Tier 2 program
works.

Under Tier 2, manufacturers select a
test vehicle prior to certification and test
the vehicle and/or its emissions
hardware to determine both its
emissions performance when new and
the emissions performance expected at
the end of its useful life. Based on this
testing, the vehicle is assigned to one of
several specified bins of emissions
levels, identified in the Tier 2 rule, and
this bin level becomes the emissions
standard for the test group the test
vehicle represents. All of the vehicles in
the group must meet the emissions level
for that bin throughout their useful life.
The emissions level assigned to the bin
is also used in calculating the
manufacturer’s fleet average emissions
performance.

Since compliance with the Tier 2 fleet
average depends on actual test group
sales volumes and bin levels, it is not
possible to determine compliance at the
time the manufacturer applies for and
receives a certificate of conformity for a
test group. Instead, at certification, the
manufacturer demonstrates that the
vehicles in the test group are expected
to comply throughout their useful life
with the emissions bin assigned to that
test group, and makes a good faith
demonstration that its fleet is expected
to comply with the Tier 2 average when
the model year is over. EPA issues a
certificate for the vehicles covered by
the test group based on this
demonstration, and includes a condition
in the certificate that if the manufacturer
does not comply with the fleet average
then production vehicles from that test
group will be treated as not covered by
the certificate to the extent needed to
bring the manufacturer’s fleet average
into compliance with Tier 2.

EPA is retaining the Tier 2 approach
of requiring manufacturers to
demonstrate in good faith at the time of
certification that vehicles in a test group

will meet applicable standards
throughout useful life. EPA is also
retaining the practice of conditioning
certificates upon attainment of the fleet
average standard. However, there are
several important differences between a
Tier 2 type of program and the CO»
standards program. These differences
and resulting modifications to EPA’s
certification protocols are summarized
below and are described in detail in
Section IILE.

EPA will continue to certify test
groups as it does for Tier 2, and the CO»
emission results for the test vehicle will
serve as the initial or default standard
for all of the vehicles in the test group.
However, manufacturers will later
collect and submit data for individual
vehicle model types 181 within each test
group, based on the extensive fuel
economy testing that occurs through the
course of the model year. This model
type data will be used to assign a
distinct certification level for each
model type, thus replacing the initial
test group data as the compliance value
for each model. It is these model type
values that will be used to calculate the
fleet average after the end of the model
year.182 The option to substitute model
type data for the test group data is at the
manufacturer’s discretion, except they
are required, as they are under the CAFE
test protocols, to submit sufficient
vehicle test data to represent no less
than 90 percent of their actual model
year production. The test group
emissions data will continue to apply
for any model type that is not covered
by vehicle test data specific to that
model type.

EPA’s CO, standards also differ from
Tier 2 in that the fleet average
calculation for Tier 2 is based on test
group bin levels and test group sales
whereas under the CO, program the CO»
fleet average could be based on a
combination of test group and model
type emissions and model type
production. For the new CO; standards,
the final regulations use production
rather than sales in calculating the fleet
average in order to closely conform with
the CAFE program, which is a

181 “Model type” is defined in 40 CFR 600.002—
08 as “* * * aunique combination of car line, basic
engine, and transmission class.” A “car line” is
essentially a model name, such as “Camry,”
“Malibu,” or “F150.” The fleet average is calculated
on the basis of model type emissions.

182 The final in-use vehicle standards for each
vehicle will also be based on the testing used to
determine the model type values. As discussed in
Section IIL.E 4, an in-use adjustment factor will be
applied to the vehicle test results to determine the
in-use standard that will apply during the useful
life of the vehicle.

production-based program.183
Production as defined in the regulations
is relatively easy for manufacturers to
track, but once the vehicle is delivered
to dealerships the manufacturer
becomes once step removed from the
sale to the ultimate customer, and it
becomes more difficult to track that
final transaction. There is no
environmental impact of using
production instead of actual sales, and
many commenters supported
maintaining alignment between EPA’s
program and the CAFE program where
possible.

4. Averaging, Banking, and Trading
Provisions for CO, Standards

As explained above, EPA is finalizing
a fleet average CO, program for
passenger cars and light trucks. EPA has
previously implemented similar
averaging programs for a range of motor
vehicle types and pollutants, from the
Tier 2 fleet average for NOx to
motorcycle hydrocarbon (HC) plus
oxides of nitrogen (NOx) emissions to
NOx and particulate matter (PM)
emissions from heavy-duty engines.184
The program will operate much like
EPA’s existing averaging programs in
that manufacturers will calculate
production-weighted fleet average
emissions at the end of the model year
and compare their fleet average with a
fleet average emission standard to
determine compliance. As in other EPA
averaging programs, the Agency is also
finalizing a comprehensive program for
averaging, banking, and trading of
credits which together will help
manufacturers in planning and
implementing the orderly phase-in of
emissions control technology in their
production, consistent with their typical
redesign schedules.185

Averaging, Banking, and Trading
(ABT) of emissions credits has been an
important part of many mobile source
programs under CAA Title II, both for
fuels programs as well as for engine and
vehicle programs. ABT is important
because it can help to address many
issues of technological feasibility and
lead-time, as well as considerations of
cost. ABT is an integral part of the
standard setting itself, and is not just an
add-on to help reduce costs. In many
cases, ABT resolves issues of lead-time

183 “Production” is defined as “vehicles produced
and delivered for sale” and is not a measure of the
number of vehicles actually sold.

184 For example, see the Tier 2 light-duty vehicle
emission standards program (65 FR 6698, February
10, 2000), the 2010 and later model year motorcycle
emissions program (69 FR 2398, January 15, 2004),
and the 2007 and later model year heavy-duty
engine and vehicle standards program (66 FR 5001,
January 18, 2001).

185 See final regulations at 40 CFR 86.1865—12.
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or technical feasibility, allowing EPA to
set a standard that is either numerically
more stringent or goes into effect earlier
than could have been justified
otherwise. This provides important
environmental benefits and at the same
time it increases flexibility and reduces
costs for the regulated industry. A wide
range of commenters expressed general
support for the ABT provisions. Some
commenters noted issues regarding
specific provisions of the ABT program,
which will be discussed in the
appropriate context below. Several
commenters requested that EPA
publicly release manufacturer-specific
ABT data to improve the transparency
of credit transactions. These comments
are addressed in Section IILE.

This section discusses generation of
credits by achieving a fleet average CO»
level that is lower than the
manufacturer’s CO- fleet average
standard. The final rule includes a
variety of additional ways credits may
be generated by manufacturers. Section
III.C describes these additional
opportunities to generate credits in
detail. Manufacturers may earn credits
through A/C system improvements
beyond a specified baseline. Credits can
also be generated by producing
alternative fuel vehicles, by producing
advanced technology vehicles including
electric vehicles, plug-in hybrids, and
fuel cell vehicles, and by using
technologies that improve off-cycle
emissions. In addition, early credits can
be generated prior to the program’s MY
2012 start date. The credits will be used
to determine a manufacturer’s
compliance at the end of the model
year. These credit generating
opportunities are described below in
Section III.C.

As explained earlier, manufacturers
will determine the fleet average
standard that applies to their car fleet
and the standard for their truck fleet
from the applicable attribute-based
curve. A manufacturer’s credit or debit
balance will be determined by
comparing their fleet average with the
manufacturer’s CO, standard for that
model year. The standard will be
calculated from footprint values on the
attribute curve and actual production
levels of vehicles at each footprint. A
manufacturer will generate credits if its
car or truck fleet achieves a fleet average
CO; level lower than its standard and
will generate debits if its fleet average
CO; level is above that standard. At the
end of the model year, each
manufacturer will calculate a
production-weighted fleet average for
each averaging set (cars and trucks). A
manufacturer’s car or truck fleet that
achieves a fleet average CO; level lower

than its standard will generate credits,
and if its fleet average CO, level is above
that standard its fleet will generate
debits.

The regulations will account for the
difference in expected lifetime vehicle
miles traveled (VMT) between cars and
trucks in order to preserve CO»
reductions when credits are transferred
between cars and trucks. As directed by
EISA, NHTSA accomplishes this in the
CAFE program by using an adjustment
factor that is applied to credits when
they are transferred between car and
truck compliance categories. The CAFE
adjustment factor accounts for two
different influences that can cause the
transfer of car and truck credits
(expressed in tenths of a mpg), if left
unadjusted, to potentially negate fuel
reductions. First, mpg is not linear with
fuel consumption, i.e., a 1 mpg
improvement above a standard will
imply a different amount of actual fuel
consumed depending on the level of the
standard. Second, NHTSA’s conversion
corrects for the fact that the typical
lifetime miles for cars is less than that
for trucks, meaning that credits earned
for cars and trucks are not necessarily
equal. NHTSA'’s adjustment factor
essentially converts credits into vehicle
lifetime gallons to ensure preservation
of fuel savings and the transfer credits
on an equal basis, and then converts
back to the statutorily-required credit
units of tenths of a mile per gallon. To
convert to gallons NHTSA'’s conversion
must take into account the expected
lifetime mileage for cars and trucks.
Because EPA’s standards are expressed
on a CO, gram per mile basis, which is
linear with fuel consumption, EPA’s
credit calculations do not need to
account for the first issue noted above.
However, EPA is accounting for the
second issue by expressing credits when
they are generated in total lifetime
Megagrams (metric tons), rather than
through the use of conversion factors
that would apply at certain times. In
this way credits may be freely
exchanged between car and truck
compliance categories without the need
for adjustment. Additional detail
regarding this approach, including a
discussion of the vehicle lifetime
mileage estimates for cars and trucks
can be found in Section IILE.5. A
discussion of the derivation of the
estimated vehicle lifetime miles traveled
can be found in Chapter 4 of the Joint
Technical Support Document.

A manufacturer that generates credits
in a given year and vehicle category may
use those credits in essentially four
ways, although with some limitations.
These provisions are very similar to
those of other EPA averaging, banking,

and trading programs. These provisions
have the potential to reduce costs and
compliance burden, and support the
feasibility of the standards in terms of
lead time and orderly redesign by a
manufacturer, thus promoting and not
reducing the environmental benefits of
the program.

First, EPA proposed that the
manufacturer must use any credits
earned to offset any deficit that had
accrued in the current year or in a prior
model year that had been carried over
to the current model year. NRDC
commented that such a provision is
necessary to prevent credit “shell
games” from delaying the adoption of
new technologies. EPA’s Tier 2 program
includes such a restriction, and EPA is
applying an identical restriction to the
GHG program. Simply stated, a
manufacturer may not bank (or carry
forward) credits if that manufacturer is
also carrying a deficit. In such a case,
the manufacturer is obligated to use any
current model year credits to offset that
deficit. Using current model year credits
to offset a prior model year deficit is
referred to in the CAFE program as
credit carry-back. EPA’s deficit carry-
forward, or credit carry-back provisions
are described further, below.

Second, after satisfying any needs to
offset pre-existing deficits, remaining
credits may be banked, or saved for use
in future years. Credits generated in this
program will be available to the
manufacturer for use in any of the five
model years after the model year in
which they were generated, consistent
with the CAFE program under EISA.
This is also referred to as a credit carry-
forward provision.

EPA received a number of comments
regarding the credit carry-back and
carry-forward provisions. Many
supported the proposed consistency of
these provisions with EISA and the
flexibility provided by these provisions,
and several offered qualified or tentative
support. For example, NRDC
encouraged EPA to consider further
restrictions in the 2017 and later model
years. Public Citizen expressed concern
regarding the complexity of the program
and how these provisions might obscure
a straightforward determination of
compliance in any given model year. At
least two automobile manufacturers
suggested modeling the program after
California, which allows credits to be
carried forward for three additional
years following a discounting schedule.

For other new emission control
programs, EPA has sometimes initially
restricted credit life to allow time for the
Agency to assess whether the credit
program is functioning as intended.
When EPA first offered averaging and
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banking provisions in its light-duty
emissions control program (the National
Low Emission Vehicle Program), credit
life was restricted to three years. The
same is true of EPA’s early averaging
and banking program for heavy-duty
engines. As these programs matured and
were subsequently revised, EPA became
confident that the programs were
functioning as intended and that the
standards were sufficiently stringent to
remove the restrictions on credit life.
EPA is therefore acting consistently
with our past practice in finalizing
reasonable restrictions on credit life in
this new program. The Agency believes
that a credit life of five years represents
an appropriate balance between
promoting orderly redesign and upgrade
of the emissions control technology in
the manufacturer’s fleet and the policy
goal of preventing large numbers of
credits accumulated early in the
program from interfering with the
incentive to develop and transition to
other more advanced emissions control
technologies. As discussed below in
Section III.C, early credits generated by
a manufacturer are also be subject to the
five year credit carry-forward restriction
based on the year in which they are
generated. This limits the effect of the
early credits on the long-term emissions
reductions anticipated to result from the
new standards.

Third, the new program enables
manufacturers to transfer credits
between the two averaging sets,
passenger cars and trucks, within a
manufacturer. For example, credits
accrued by over-compliance with a
manufacturer’s car fleet average
standard may be used to offset debits
accrued due to that manufacturer’s not
meeting the truck fleet average standard
in a given year. EPA believes that such
cross-category use of credits by a
manufacturer provides important
additional flexibility in the transition to
emissions control technology without
affecting overall emission reductions.
Comments regarding the credit transfer
provisions expressed general support,
noting that it does not matter to the
environment whether a gram of
greenhouse gas is generated from a car
or a truck. Additional comments
regarding EPA’s streamlined megagram
approach and method of accounting for
expected vehicle lifetime miles traveled
are summarized in Section IILE.

Finally, accumulated credits may be
traded to another vehicle manufacturer.
As with intra-company credit use, such
inter-company credit trading provides
flexibility in the transition to emissions
control technology without affecting
overall emission reductions. Trading
credits to another vehicle manufacturer

could be a straightforward process
between the two manufacturers, but
could also involve third parties that
could serve as credit brokers. Brokers
may not own the credits at any time.
These sorts of exchanges are typically
allowed under EPA’s current emission
credit programs, e.g., the Tier 2 light-
duty vehicle NOx fleet average standard
and the heavy-duty engine NOx fleet
average standards, although
manufacturers have seldom made such
exchanges. Comments generally
reflected support for the credit trading
flexibility, although some questioned
the extent to which trading might
actually occur. As noted above,
comments regarding program
transparency are addressed in Section
IILE.

If a manufacturer has accrued a deficit
at the end of a model year—that is, its
fleet average level failed to meet the
required fleet average standard—the
manufacturer may carry that deficit
forward (also referred to credit carry-
back) for a total of three model years
after the model year in which that
deficit was generated. EPA continues to
believe that three years is an appropriate
amount of time that gives the
manufacturers adequate time to respond
to a deficit situation but does not create
a lengthy period of prolonged non-
compliance with the fleet average
standards.186 As noted above, such a
deficit carry-forward may only occur
after the manufacturer has applied any
banked credits or credits from another
averaging set. If a deficit still remains
after the manufacturer has applied all
available credits, and the manufacturer
did not obtain credits elsewhere, the
deficit may be carried forward for up to
three model years. No deficit may be
carried into the fourth model year after
the model year in which the deficit
occurred. Any deficit from the first
model year that remains after the third
model year will constitute a violation of
the condition on the certificate, which
will constitute a violation of the Clean
Air Act and will be subject to
enforcement action.

The averaging, banking, and trading
provisions are generally consistent with
those included in the CAFE program,
with a few notable exceptions. As with
EPA’s approach, CAFE allows five year
carry-forward of credits and three year
carry-back. Under CAFE, transfers of
credits across a manufacturer’s car and

186 EPA emission control programs that

incorporate ABT provisions (e.g., the Tier 2
program and the Mobile Source Air Toxics
program) have provided this three-year deficit
carry-forward provision for this reason. See 65 FR
6745 (February 10, 2000), and 71 FR 8427 (February
26, 2007).

truck averaging sets are also allowed,
but with limits established by EISA on
the use of transferred credits. The
amount of transferred credits that can be
used in a year is limited, and transferred
credits may not be used to meet the
CAFE minimum domestic passenger car
standard. CAFE allows credit trading,
but again, traded credits cannot be used
to meet the minimum domestic
passenger car standard. EPA did not
propose, and is not finalizing, these
constraints on the use of transferred
credits.

Additional details regarding the
averaging, banking, and trading
provisions and how EPA will
implement these provisions can be
found in Section IILE.

5. CO, Temporary Lead-Time
Allowance Alternative Standards

EPA proposed adopting a limited and
narrowly prescribed option, called the
Temporary Lead-time Allowance
Alternative Standards (TLAAS), to
provide additional lead time for a
certain subset of manufacturers. As
noted in the proposal, this option was
designed to address two different
situations where we project that more
lead time is needed, based on the level
of emissions control technology and
emissions control performance currently
exhibited by certain vehicles. One
situation involves manufacturers who
have traditionally paid CAFE fines
instead of complying with the CAFE
fleet average, and as a result at least part
of their vehicle production currently has
significantly higher CO, and lower fuel
economy levels than the industry
average. More lead time is needed in the
program’s initial years to upgrade these
vehicles to meet the aggressive CO»
emissions performance levels required
by the final rule. The other situation
involves manufacturers who have a
limited line of vehicles and are therefore
unable to average emissions
performance across a full line of
production. For example, some smaller
volume manufacturers produce only
vehicles with emissions above the
corresponding CO- footprint target, and
do not have other types of vehicles (that
exceed their compliance targets) in their
production mix with which to average.
Often, these manufacturers also pay
fines under the CAFE program rather
than meeting the applicable CAFE
standard. Because voluntary non-
compliance through payment of civil
penalties is impermissible for the GHG
standards under the CAA, both of these
types of manufacturers need additional
lead time to upgrade vehicles and meet
the standards. EPA proposed that this
subset of manufacturers be allowed to
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produce up to 100,000 vehicles over
model years 2012—-2015 that would be
subject to a somewhat less stringent CO»
standard of 1.25 times the standard that
would otherwise apply to those
vehicles. Only manufacturers with total
U.S. sales of less than 400,000 vehicles
per year in MY 2009 would be eligible
for this allowance. Those manufacturers
would have to exhaust designated
program flexibilities in order to be
eligible, and credit generating and
trading opportunities for the eligible
vehicles would be restricted. See 74 FR
49522-224.

EPA is finalizing the optional TLAAS
provisions, with certain limited
modifications, so that these
manufacturers can have sufficient lead
time to meet the tougher MY 2016 GHG
standards, while preserving consumer
choice of vehicles during this time.187
EPA is finalizing modified provisions to
address the unique lead-time issues of
smaller volume manufacturers. One
provision involves additional flexibility
under the TLAAS program for
manufacturers below 50,000 U.S.
vehicle sales, as discussed further in
Section III.B.5.b below. Another
provision defers the CO, standards for
the smallest volume manufacturers,
those below 5,000 U.S. vehicle sales, as
discussed in Section IIL.B.6.

Comments from several
manufacturers strongly supported the
TLAAS program as critical to provide
the lead time needed for manufacturers
to meet the standards. Volkswagen
commented that TLAAS is an important
aspect of EPA’s proposal and that it
responds to the needs of some smaller
manufacturers for additional lead time
and flexibility under the CAA. Daimler
Automotive Group commented that
TLAAS is a critical element of the
program and falls squarely within EPA’s
discretion to provide appropriate lead
time to limited-line low-volume
manufacturers. BMW also commented
that TLAAS is needed because most of
the companies with limited lines will
have to meet a more stringent fleet
standard by 2016 than full-line
manufacturers because they sell
“feature-dense” vehicles (as opposed to
light-weight large wheel-base vehicles)
and no pick-up trucks. BMW
commented that their MY 2016
footprint-based standard is projected to
be 4 percent more stringent than the
fleet average standard of 250 g/mile. The
Alliance of Automobile Manufacturers
supported the flexibilities proposed by
EPA, including TLAAS. As discussed in
detail below, EPA received extensive
comments from many smaller volume

187 See final regulations at 40 CFR 86.1818-12(e).

manufacturers that the proposed TLAAS
program was insufficient to address lead
time and feasibility issues they will face
under the program.

In contrast, EPA also received
comments from the Center for Biological
Diversity opposing the TLAAS program,
commenting that an exception for high
performance vehicles is not allowed
under EPCA or the CAA and that it
rewards manufacturers that pay
penalties under CAFE and penalizes
those that have complied with CAFE.
This commenter suggests that
manufacturers could decrease vehicle
mass or power output of engines,
purchase credits from another
manufacturer, or earn off-cycle credits.
EPA responds to these comments below.

After carefully considering the public
comments, EPA continues to believe
that the TLAAS program is essential in
providing necessary lead time and
flexibility to eligible manufacturers in
the early years of the standards. First,
EPA believes that it is acting well
within its legal authority in adopting the
various TLAAS provisions. EPA is
required to provide sufficient lead time
for industry as a whole for standards
under section 202(a)(1), which
mandates that standards are to take
effect only “after providing such period
as the Administrator finds necessary to
permit the development and application
of the requisite technology, giving
appropriate consideration to the cost of
compliance within such period.” Thus,
although section 202(a)(1) does not
explicitly authorize this or any other
specific lead time provision, it affords
ample leeway for EPA to craft
provisions designed to provide adequate
lead time, and to tailor those provisions
as appropriate. We show below that the
types of technology penetrations
required for TLAAS-eligible vehicles in
the program’s earlier years raise critical
issues as to adequacy of lead time. As
discussed in the EPA feasibility analysis
provided in Section III.D.6 and III.D.7
several manufacturers eligible for
TLAAS are projected to face a
compliance shortfall in MY 2016
without the TLAAS program, even with
the full application of technologies
assumed by the OMEGA Model,
including hybrid use of up to 15
percent. These include BMW, Jaguar
Land Rover, Daimler, Porsche, and
Volkswagen In addition, the smaller
volume manufacturers of this group
(i.e., Jaguar Land Rover and Porsche)
face the greatest shortfall (see Table
II1.D.6—4). Even with TLAAS, these
manufacturers will need to take
technology steps to comply with
standards above and beyond those of
other manufacturers. These

manufacturers have relatively few
models with high baseline emissions
and this flexibility allows them
additional lead time to adapt to a longer
term strategy of meeting the final
standards within their vehicle redesign
cycles.

Second, EPA has carefully evaluated
other means of eligible manufacturers to
meet the standards, such as utilizing
available credit opportunities. Indeed,
eligibility for the TLAAS, and for
temporary deferral of regulation for very
small volume manufacturers, is
conditioned on first exhausting the
various programmatic flexibilities
including credit utilization. At the same
time, a basic reason certain
manufacturers are faced with special
lead time difficulties is their inability to
generate credits which can be then be
averaged across their fleet because of
limited product lines. And although
purchasing credits is an option under
the program, there are no guarantees
that credits will be available. Historic
practice in fact suggests that
manufacturers do not sell credits to
competitors. While some of the smaller
manufacturers covered by the TLAAS
program may be in a position to obtain
credits, they are not likely to be
available for the TLAAS manufacturers
across the board in the volume needed
to comply without the TLAAS
provisions. At the same time the TLAAS
provisions have been structured such
that any credits that do become
available would likely be used before a
manufacturer would turn to the more
restricted and limiting TLAAS
provisions.

As discussed in Section III.C., off-
cycle credits are available if
manufacturers are able to employ new
and innovative technologies not already
in widespread use, which provide real-
world emissions reductions not
captured on the current test cycles.
Further, these credits are eligible only
for technologies that are newly
introduced on just a few vehicle models,
and are not yet in widespread use across
the fleet. The magnitude of these credits
are highly uncertain because they are
based on new technologies, and EPA is
not aware of any such technologies that
would provide enough credits to bring
these manufacturers into compliance
without TLAAS lead time flexibility.
Manufacturers first must develop these
technologies and then demonstrate their
emissions reductions capabilities,
which will require lead time. Moreover,
the technologies mentioned in the
proposal which are the most likely to be
eligible based on present knowledge,
including solar panels and active
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aerodynamics, are likely to provide only
small incremental emissions reductions.

We agree with the comment that
reducing vehicle mass or power are
potential methods for reducing
emissions that should be employed by
TLAAS-eligible manufacturers to help
them meet standards. However, based
on our assessment of the lead time
needed for these manufacturers to
comply with the standards, especially
given their more limited product
offerings and higher baseline emissions,
we believe that additional time is
needed for them to come into
compliance. EPA can permissibly
consider the TLAAS and other
manufacturers’ lead time, cost, and
feasibility issues in developing the
primary standards and has discretion in
setting the overall stringency of the
standards to account for these factors.
Natural Resources Defense Council v.
Thomas, 805 F. 2d 410, 421 (DC Cir.
1986) (even when implementing
technology-forcing provisions of Title II,
EPA may base standards on an industry-
wide capability “taking into account the
broad spectrum of technological
capabilities as well as cost and other
factors” across the industry). EPA is not
legally required to set standards that
drive these manufacturers or their
products out of the market, nor is EPA
legally required to preserve a certain
product line or vehicle characteristic.
Instead EPA has broad discretion under
section 202(a)(1) to set standards that
reasonably balance lead time needs
across the industry as a whole and
vehicle availability. In this rulemaking,
EPA has consistently emphasized the
importance of obtaining very significant
reductions in emissions of GHGs from
the industry as a whole, and obtaining
those reductions through regulatory
approaches that avoid limiting the
ability of manufacturers to provide
model availability and choice for
consumers. The primary mechanism to
achieve this is the use of a footprint
attribute curve in setting the
increasingly stringent model year
standards. The TLAAS provisions are a
temporary and strictly limited
modification to these attribute standards
allowing the TLAAS manufacturers lead
time to upgrade their product lines to
meet the 2016 GHG standards. EPA has
made a reasonable choice here to
preserve the overall stringency of the
program, and to afford increased
flexibility in the program’s early years to
a limited class of vehicles to assure
adequate lead time for all manufacturers
to meet the strictest of the standards by
MY 2016.

As described below, EPA also
carefully considered the comments of

smaller volume manufacturers and
believes additional lead time is needed.
Therefore, EPA is finalizing the TLAAS
program, similar to that proposed, and
is also finalizing an additional TLAAS
option for manufacturers with annual
U.S. sales under 50,000 vehicles. EPA is
also deferring standards for
manufacturers with annual sales of less
than 5,000 vehicles. These new TLAAS
provisions and the small volume
manufacturer deferment are discussed
in detail below and in Section III.B.6.

a. Base TLAAS Program

As proposed, EPA is establishing the
TLAAS program for a specified subset of
manufacturers. This alternative standard
is an option only for manufacturers with
total U.S. sales of less than 400,000
vehicles per year, using 2009 model
year final sales numbers to determine
eligibility for these alternative
standards. For manufacturers with
annual U.S. sales of 50,000 or more but
less than 400,000 vehicles, EPA is
finalizing the TLAAS program largely as
proposed. EPA proposed that under the
TLAAS, qualifying manufacturers
would be allowed to produce up to
100,000 vehicles that would be subject
to a somewhat less stringent CO»
standard of 1.25 times the standard that
would otherwise apply to those
vehicles. This 100,000 volume is not an
annual limit, but is an absolute limit for
the total number of vehicles which can
use the TLAAS program over the model
years 2012—2015. Any additional
production would be subject to the same
standards as any other manufacturer.
EPA is retaining this limit for
manufacturers with baseline MY 2009
sales of 50,000 but less than 400,000. In
addition, as discussed further below,
EPA is finalizing a variety of restrictions
on the use of the TLAAS program, to
ensure that only manufacturers who
need more lead time for the kinds of
reasons noted above are likely to use the
program.

Volvo and Saab commented that
basing eligibility strictly on MY 2009
sales would be problematic for these
companies, which are being spun-off
from larger manufacturer in the MY
2009 time frame due to the upheaval in
the auto industry over the past few
years. These commenters offered a
variety of suggestions including using
MY 2010 as the eligibility cut-off
instead of MY 2009, reassessing
eligibility on a year-by-year basis as
corporate relationships change, or
allowing companies separated from a
larger parent company by the end of
2010 to use their MY 2009 branded U.S.
sales to qualify for TLAAS. In response
to these concerns, EPA recognizes that

these companies currently being sold by
larger manufacturers will share the same
characteristics of the manufacturers for
which the TLAAS program was
designed. As newly independent
companies, these firms will face the
challenges of a narrower fleet of
vehicles across which to average, and
may potentially be in a situation, at least
in the first few years, of paying fines
under CAFE. Lead time concerns in the
program’s initial years are in fact
particularly acute for these
manufacturers since they will be newly
independent, and thus would have even
less of an opportunity to modify their
vehicles to meet the standards.
Therefore, EPA is finalizing an approach
that allows manufacturers with U.S.
“branded sales” in MY 2009 under the
umbrella of a larger manufacturer that
become independent by the end of
calendar year 2010 to use their MY 2009
branded sales to qualify for TLAAS
eligibility. In other words, a
manufacturer will be eligible for TLAAS
if it produced vehicles for the U.S.
market in MY 2009, its branded sales of
U.S. vehicles were less than 400,000 in
MY 2009 but whose vehicles were sold
as part of a larger manufacturer, and it
becomes independent by the end of
calendar year 2010, if the new entity has
sales below 400,000 vehicles.

Manufacturers with no U.S. sales in
MY 2009 are not eligible to utilize the
TLAAS program. EPA does not support
the commenter’s suggestion of a year-by-
year eligibility determination because it
opens up the TLAAS program to an
unknown universe of potential eligible
manufacturers, with the potential for
gaming. EPA does not believe the
TLAAS program should be available to
new entrants to the U.S. market since
these manufacturers are not
transitioning from the CAFE regime
which allows fine paying as a means of
compliance to a CAA regime which
does not, and hence do not present the
same types of lead time issues.
Manufacturers entering the U.S. market
for the first time thus will be fully
subject to the GHG fleet-average
standards.

As proposed, manufacturers
qualifying for TLAAS will be allowed to
meet slightly less stringent standards for
a limited number of vehicles. An
eligible manufacturer could have a total
of up to 100,000 units of cars or trucks
combined over model years 2012-2015
which would be subject to a standard
1.25 times the standard that would
otherwise apply to those vehicles under
the primary program. In other words,
the footprint curves upon which the
individual manufacturer standards for
the TLAAS fleets are based would be
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less stringent by a factor of 1.25 for up
to 100,000 of an eligible manufacturer’s
vehicles for model years 2012—-2015.
EPA believes that 100,000 units over
four model years achieves an
appropriate balance, as the emissions
impact is quite small, but does provide
companies with necessary lead time
during MY 2012-2015. For example, for
a manufacturer producing 400,000
vehicles per year, this would be a total
of up to 100,000 vehicles out of a total
production of up to 1.6 million vehicles
over the four year period, or about 6
percent of total production.

Finally, for manufacturers of 50,000
but less than 400,000 U.S. vehicles sales
during 2009, the program expires at the
end of MY 2015 as proposed. EPA
continues to believe the program
reasonably addresses a real world lead
time constraint for these manufacturers,
and does so in a way that balances the
need for more lead time with the need
to minimize any resulting loss in
potential emissions reductions. In MY
2016, the TLAAS option thus ends for
all but the smallest manufacturers
opting for TLAAS, and manufacturers
must comply with the same CO»
standards as non-TLAAS manufacturers;
under the CAFE program companies
would continue to be allowed to pay
civil penalties in lieu of complying with
the CAFE standards. However, because
companies must meet both the CAFE
standards and the EPA CO; standards,
the National Program will have the
practical impact of providing a level
playing field for almost all except the
smallest companies beginning in MY
2016. This option, even with the
modifications being adopted, thereby
results in more fuel savings and CO,
reductions than would be the case
under the CAFE program by itself.

EPA proposed that manufacturers
meeting the cut-point of below 400,000
sales for MY 2009 but whose U.S. sales
grew above 400,000 in any subsequent
model years would remain eligible for
the TLAAS program. The total sales
number applies at the corporate level, so
if a corporation owns several vehicle
brands the aggregate sales for the
corporation must be used. These
provisions would help prevent gaming
of the provisions through corporate
restructuring. Corporate ownership or
control relationships would be based on
determinations made under CAFE for
model year 2009 (except in the case of
a manufacturer being sold by a larger
manufacturer by the end of calendar
year 2010, as discussed above). In other
words, corporations grouped together
for purposes of meeting CAFE standards
in MY 2009, must be grouped together
for determining whether or not they are

eligible under the 400,000 vehicle cut
point. EPA is finalizing these provisions
with the following modifications. EPA
recognizes the dynamic corporate
restructuring occurring in the auto
industry and believes it is important to
structure additional provisions to
ensure there is no ability to game the
TLAAS provisions and to ensure no
unintended loss of feasible
environmental benefits. Therefore, EPA
is finalizing a provision that if two or
more TLAAS eligible companies are
later merged, with one company having
at least 50% or more ownership of the
other, or if the companies are combined
for the purposes of EPA certification
and compliance, the TLAAS allotment
is not additive. The merged company
will only be allowed the allotment for
what is considered the parent company
under the new corporate structure.
Further, if the newly formed company
would have exceeded the 400,000
vehicle cut point based on combined
MY 2009 sales, the new entity is not
eligible for TLAAS in the model year
following the merger. EPA believes that
such mergers and acquisitions would
give the parent company additional
opportunities to average across its fleet,
eliminating one of the primary needs for
the TLAAS program. This provision will
not be retroactive and will not affect the
TLAAS program in the year of the
merger or for previous model years. EPA
believes these additional provisions are
essential to ensure the integrity of the
TLAAS program by ensuring that it does
not become available to large
manufacturers through mergers and
acquisitions.

As proposed, the TLAAS vehicles will
be separate car and truck fleets for that
model year and subject to the less
stringent footprint-based standards of
1.25 times the primary fleet average that
would otherwise apply. The
manufacturer will determine what
vehicles are assigned to these separate
averaging sets for each model year. As
proposed, credits from the primary fleet
average program can be transferred and
used in the TLAAS program. Credits
generated within the TLAAS program
may also be transferred between the
TLAAS car and truck averaging sets (but
not to the primary fleet as explained
below) for use through MY 2015 when
the TLAAS ends.

EPA is finalizing a number of
restrictions on credit trading within the
TLAAS program, as proposed. EPA is
concerned that if credit use in the
TLAAS program were unrestricted,
some manufacturers would be able to
place relatively clean vehicles in the
TLAAS fleet, and generate credits for
the primary program fleet. First, credits

generated under TLAAS may not be
transferred or traded to the primary
program. Therefore, any unused credits
under TLAAS expire after model year
2015 (or 2016 for manufacturers with
annual sales less than 50,000 vehicles).
EPA believes that this is necessary to
limit the program to situations where it
is needed and to prevent the allowance
from being inappropriately transferred
to the long-term primary program where
it is not needed. EPA continues to
believe this provision is necessary to
prevent credits from being earned
simply by removing some high-emitting
vehicles from the primary fleet. Absent
this restriction, manufacturers would be
able to choose to use the TLAAS for
these vehicles and also be able to earn
credits under the primary program that
could be banked or traded under the
primary program without restriction.
Second, EPA is finalizing two additional
restrictions on the use of TLAAS by
requiring that for any of the 2012-2015
model years for which an eligible
manufacturer would like to use the
TLAAS, the manufacturer must use two
of the available flexibilities in the GHG
program first in order to try and comply
with the primary standard before
accessing the TLAAS—i.e., TLAAS
eligibility is not available to those
manufacturers with other readily-
available means of compliance.
Specifically, before using the TLAAS a
manufacturer must: (1) Use any banked
emission credits from previous model
years; and, (2) use any available credits
from the companies’ car or truck fleet
for the specific model year (i.e., use
credit transfer from cars to trucks or
from trucks to cars). That is, before
using the TLAAS for either the car fleet
or the truck fleet, the company must
make use of any available intra-
manufacturer credit transfers first.
Finally, EPA is restricting the use of
banking and trading between companies
of credits in the primary program in
years in which the TLAAS is being
used. No such restriction is in place for
years when the TLAAS is not being
used.

EPA received several comments in
support of these credit restrictions for
the TLAAS program. On the negative
side, one manufacturer commented that
the restrictions were not necessary,
saying that the restrictions are counter
to providing manufacturers with
flexibility and that the emissions
impacts estimated by EPA due to the
full use of the program are small.
However, EPA continues to believe that
the restrictions are appropriate to
prevent the potential gaming described
above, and to ensure that the TLAAS
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program is used only by those
manufacturers that have exhausted all
other readily available compliance
mechanisms and consequently have
legitimate lead time issues.

One manufacturer commented that
the program is restrictive due to the
requirement that manufacturers must
decide prior to the start of the model
year whether or not and how to use the
TLAAS program. EPA did not intend for
manufactures to have to make this
determination prior to the start of the
model year. EPA expects that
manufacturers will provide a best
estimate of their plans to use the TLAAS
program during certification based on
projected model year sales, as part of
their pre model year report projecting
their overall plan for compliance (as
required by § 600.514-12 of the
regulations). Manufacturers must
determine the program’s actual use at
the end of the model year during the
process of demonstrating year-end
compliance. EPA recognizes that
depending on actual sales for a given
model year, a manufacturer’s use of
TLAAS may change from the
projections used in the pre-model year
report.

b. Additional TLAAS Flexibility for
Manufacturers With MY 2009 Sales of
Less Than 50,000 Vehicles

EPA received extensive comments
that the TLAAS program would not
provide sufficient lead time and
flexibility for companies with sales of
significantly less than 400,000 vehicles.
Jaguar Land Rover, which separated
from Ford in 2008, commented that it
sells products only in the middle and
large vehicle segments and that its total
product range remains significantly
more limited in terms of segments in
comparison with its main competitors
which typically have approximately
75% of their passenger car fleet in the
small and middle segments. Jaguar Land
Rover also commented that it has
already committed $1.3 billion of
investment to reducing CO: from its
vehicle fleet and that this investment is
already delivering a range of
technologies to improve the fuel
economy and CO, performance of its
existing vehicles. Jaguar Land Rover
submitted confidential business
information regarding their future
product plans and emissions
performance capabilities of their
vehicles which documents their
assertions.

Porsche commented that their
passenger car footprint-based standard
is the most stringent of any
manufacturer and this, combined with
their high baseline emissions level,

means that it would need to reduce
emissions by about 10 percent per year
over the 2012-2016 time-frame. Porsche
commented that such reductions were
not feasible. They commented that their
competitors will be able to continue to
offer their full line of products because
the competitors have a wider range of
products with which to average. Porsche
further commented that their product
development cycles are longer than
larger competitors. Porsche
recommended for small limited line
niche manufacturers that EPA require
an annual 5 percent reduction in
emissions from baseline up to a total
reduction of 25 percent, or to modify the
TLAAS program to require such
reductions. Porsche noted that this
percent reduction would be in line with
the average emissions reductions
required for larger manufacturers.

EPA also received comments from
several very small volume
manufacturers that, even with the
TLAAS program, the proposed
standards are not feasible for them,
certainly not in the MY 20122016 MY
time frame. These manufacturers
included Aston Martin, McLaren, Lotus,
and Ferrari. Their comments
consistently focused on the need for
separate, less stringent standards for
small volume manufacturers. The
manufacturers commented that they are
willing to make progress in reducing
emissions, but that separate, less-
stringent small volume manufacturer
standards are needed for them to remain
in the U.S. market. The commenters
note that their product line consists
entirely of high end sports cars. Most of
these manufacturers have only a few
vehicle models, have annual sales on
the order of a few hundred to a few
thousand vehicles, and several have
average baseline CO, emissions in
excess of 500 g/mile—nearly twice the
industry average. McLaren commented
that its vehicle model to be introduced
in MY 2011 will have class leading CO,
performance but that it would not be
able to offer the vehicle in the U.S.
market because it does not have other
vehicle models with which to average.
Similarly, Aston Martin commented that
it is of utmost importance that it is not
required to reduce emissions
significantly more than equivalent
vehicles from larger manufacturers,
which would render them
uncompetitive due purely to the size of
its business. Manufacturers also noted
that they launch new products less
frequently than larger manufacturers
(e.g., Ferrari noted that their production
period for models is 7—-8 years), and that
suppliers serve large manufacturers first

because they can buy in larger volumes.
Some manufacturers also noted that
they would be willing to purchase
credits at a reasonable price, but they
believed that credit availability from
other manufacturers was highly unlikely
due to the competitive nature of the
auto industry. Several of these
manufacturers provided confidential
business information indicating their
preliminary plans for reducing GHG
emissions across their product lines
through MY 2016 and beyond.

The Association of International
Automobile Manufacturers (AIAM) also
commented that, because of their
essential features, vehicles produced by
small volume manufacturers would not
be able to meet the proposed greenhouse
gas standards. AIAM commented that
“while it is possible that these small
volume manufacturers (SVMs) might be
able to comply with greenhouse gas
standards by purchasing credits from
other manufacturers, this is far too
speculative a solution. The market for
credits is unpredictable at this point.
Other than exiting the U.S. market,
therefore, the only other possible
solution for an independent SVM would
be to sell an equity interest in the
company to a larger, full-line
manufacturer, so that the emissions of
the luxury vehicles could be averaged in
with the much larger volume of other
vehicles produced by the major
manufacturer. This cannot possibly be
the outcome EPA intends, especially
when measured against the minimal, if
any, environmental benefit that would
result.” AIAM commented further that
“there is ample legal authority for EPA
to provide SVMs a more generous lead-
time allowance or an alternative
standard. Indeed, EPA recognizes such
authority in the proposal for a small
entity exemption (for those companies
defined under the Small Business
Administration’s regulations), see 74 FR
at 49574, and in the TLAAS. These
provisions are consistent with previous
EPA rulemaking under the Clean Air
Act which offer relief to SVMs.” AIAM
recommended deferring standards for
SVMs to a future rulemaking, providing
EPA with adequate time to assess
relevant product plans and technology
feasibility information from SVMs,
conduct the necessary reviews and
modeling that may be needed, and
consult with the stakeholders.

These commenters noted that
standards for the smallest manufacturers
were deferred in the California program
until MY 2016 and that California’s
program would have established
standards for small volume
manufacturers in MY 2016 at a level
that would be technologically feasible.
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The commenters also suggested that
California’s approach is similar to the
approach being taken by EPA for small
business entities. Further, these
commenters noted that in Tier 2 and
other light-duty vehicle programs, EPA
has allowed small volume
manufacturers (SVMs) until the end of
the phase-in period to comply with
standards. The commenters
recommended that EPA should defer
standards for SVMs, and conduct a
future rulemaking to establish
appropriate standards for SVMs starting
in model year 2016. Alternatively, some
manufacturers recommended
establishing much less stringent
standards for SVMs as part of the
current rulemaking.

In summary, the manufacturers
commented that their range of products
was insufficient to allow them to meet
the standards in the time provided, even
with the proposed TLAAS program.
Many of these manufacturers have
baseline emissions significantly higher
than their larger-volume competitors,
and thus the CO, reductions required
from baseline under the program are
larger for many of these companies than
for other companies. Although they are
investing substantial resources to reduce
CO, emissions, they believe that they
will not be able to achieve the standards
under the proposed approach.

EPA also received comments urging
us not to expand the TLAAS program.
The commenters are concerned about
the loss of benefits that would occur
with any expansion.

EPA has considered the comments
carefully and concludes that additional
flexibility is needed for these
companies. After assessing the issues
raised by commenters, EPA believes
there are two groups of manufacturers
that need additional lead time. The first
group includes manufacturers with
annual U.S. sales of less than 5,000
vehicles per year. Standards for these
small volume manufacturers are being
deferred until a future rulemaking in the
2012 timeframe, as discussed in Section
I11.B.6, below. This will allow EPA to
determine the appropriate level of
standards for these manufacturers, as
well as the small business entities, at a
later time. The second group includes
manufacturers with MY 2009 U.S. sales
of less than 50,000 vehicles but above
the 5,000 vehicle threshold being
established for small volume
manufacturers. EPA has selected a cut
point of 50,000 vehicles in order to limit
the additional flexibility to only the
smaller manufacturers with much more
limited product lines over which to
average. EPA has tailored these
provisions as narrowly as possible to

provide additional lead time only as
needed by these smaller manufacturers.
We estimate that the TLAAS program,
including the changes below will result
in a total decrease in overall emissions
reductions of about one percent of the
total projected GHG program emission
benefits. These estimates are provided
in RIA Chapter 5 Appendix A.

For some of the companies, the
reduction from baseline CO, emissions
required to meet the standards is clearly
greater than for other TLAAS-eligible
manufacturers. Compared with other
TLAAS-eligible manufacturers, these
companies also have more limited fleets
across which to average the standards.
Some companies have only a few
vehicle models all of a similar utility,
and thus their averaging abilities are
extremely limited posing lead time
issues of greater severity than other
TLAAS-eligible manufacturers. EPA’s
feasibility analysis provided in Section
NI.D., shows that these companies face
a compliance shortfall significantly
greater than other TLAAS companies
(see Table III.D.6—4). This shortfall is
primarily due to their narrow product
lines and more limited ability to average
across their vehicle fleets. In addition,
with fewer models with which to
average, there is a higher likelihood that
phase-in requirements may conflict with
normal product redesign cycles.

Therefore, for manufacturers with MY
2009 U.S. sales of less than 50,000
vehicles, EPA is finalizing additional
TLAAS compliance flexibility through
model year 2016. These manufacturers
will be allowed to place up to 200,000
vehicles in the TLAAS program in MY
2012-2015 and an additional 50,000
vehicles in MY 2016. To be eligible for
the additional allotment above the base
TLAAS level of 100,000 vehicles,
manufacturers must annually
demonstrate that they have diligently
made a good faith effort to purchase
credits from other manufacturers in
order to comply with the base TLAAS
program, but that sufficient credits were
not available. Manufacturers must
secure credits to the extent they are
reasonably available from other
manufacturers to offset the difference
between their emissions reductions
obligations under the base TLAAS
program and the expanded TLAAS
program. Manufacturers must document
their efforts to purchase credits as part
of their end of year compliance report.
All other aspects of the TLAAS program
including the 1.25x adjustment to the
standards and the credits provision
restrictions remain the same as
described above for the same reasons.
This will still require the manufacturers
to reduce emissions significantly in the

2012-2016 time-frame and to meet the
final emissions standards in MY 2017.
The standards remain very challenging
for these manufacturers but these
additional provisions will allow them
the necessary lead time for
implementing their strategy for
compliance with the final, most
stringent standards.

The eligibility limit of 50,000 vehicles
will be treated in a similar way as the
400,000 vehicle eligibility limit is
treated, as described above.
Manufacturers with model year 2009
U.S. sales of less than 50,000 vehicles
are eligible for the expanded TLAAS
flexibility. Manufacturers whose sales
grow in later years above 50,000
vehicles without merger or acquisition
will continue to be eligible for the
expanded TLAAS program. However,
manufacturers that exceed the 50,000
vehicle limit through mergers or
acquisitions will not be eligible for the
expanded TLAAS program in the model
year following the merger or acquisition,
but may continue to be eligible for the
base TLAAS program if the MY 2009
sales of the new company would have
been below the 400,000 vehicle
eligibility cut point. The use of TLAAS
by all the entities within the company
in years prior to the merger must be
counted against the 100,000 vehicle
limit of the base program. If the 100,000
vehicle limit has been exceeded, the
company is no longer eligible for
TLAAS.

6. Deferment of CO, Standards for Small
Volume Manufacturers With Annual
Sales Less Than 5,000 Vehicles

In the proposal, in the context of the
TLAAS program, EPA recognized that
there would be a wide range of
companies within the eligible
manufacturers with sales less than
400,000 vehicles in model year 2009. As
noted in the proposal, some of these
companies, while having relatively
small U.S. sales volumes, are large
global automotive firms, including
companies such as Mercedes and
Volkswagen. Other companies are
significantly smaller niche firms, with
sales volumes closer to 10,000 vehicles
per year worldwide, such as Aston
Martin. EPA anticipated that there is a
small number of such smaller volume
manufacturers, which may face greater
challenges in meeting the standards due
to their limited product lines across
which to average. EPA requested
comment on whether the proposed
TLAAS program would provide
sufficient lead-time for these smaller
firms to incorporate the technology
needed to comply with the proposed
GHG standards. See 74 FR at 49524.
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EPA received comments from several
very small volume manufacturers that
the TLAAS program would not provide
sufficient lead time, as described above.
EPA agrees with comments that the
standards would be extremely
challenging and potentially infeasible
for these small volume manufacturers,
absent credits from other manufacturers,
and that credit availability at this point
is highly uncertain—although these
companies are planning to introduce
significant GHG-reducing technologies
to their product lines, they are still
highly unlikely to meet the standards by
MY 2016. Because the products
produced by these manufacturers are so
unique, these manufacturers were not
included in EPA’s OMEGA modeling
assessment of the technology feasibility
and costs to meet the proposed
standards. As noted above, these
manufacturers have only a few models
and have very high baseline emissions.
TLAAS manufacturers are projected to
be required to reduce emissions by up
to 39%, whereas SVMs in many cases
would need to cut their emissions by
more than half to comply with MY 2016
standards.

Given the unique feasibility issues
raised for these manufacturers, EPA is
deferring establishing CO, standards for
manufacturers with U.S. sales of less
than 5,000 vehicles.188 This will
provide EPA more time to consider the
unique challenges faced by these
manufacturers. EPA expects to conduct
this rulemaking in the 2012 timeframe.
The deferment only applies to CO,
standards and SVMs must meet N>O
and CH, standards. EPA plans to set
standards for these manufacturers as
part of a future rulemaking in the next
18 months. This future rulemaking will
allow EPA to fully examine the
technologies and emissions levels of
vehicles offered by small manufacturers
and to determine the potential
emissions control capabilities, costs,
and necessary lead time. This timing
may also allow a credits market to
develop, so that EPA may consider the
availability of credits during the
rulemaking process. See State of Mass.
v. EPA, 549 U.S. at 533 (EPA retains
discretion as to timing of any
regulations addressing vehicular GHG
emissions under section 202(a)(1)). We
expect that standards would begin to be
implemented in the MY 2016
timeframe. This approach is consistent
with that envisioned by California for
these manufacturers. EPA estimates that
eligible small volume manufacturers
currently comprise less than 0.1 percent
of the total light-duty vehicle sales in

188 See final regulations at 40 CFR 86.1801-12(k).

the U.S., and therefore the deferment
will have a very small impact on the
GHG emissions reductions from the
standards.

In addition to the 5,000 vehicle per
year cut point, to be eligible for
deferment each year, manufacturers
must also demonstrate due diligence in
attempting to secure credits from other
manufacturers. Manufacturers must
make a good faith effort to secure credits
to the extent they are reasonably
available from other manufacturers to
offset the difference between their
baseline emissions and what their
obligations would be under the TLAAS
program starting in MY 2012.

Eligibility will be determined
somewhat differently compared to the
TLAAS program. Manufacturers with
either MY 2008 or MY 2009 U.S. sales
of less than 5,000 vehicles will be
initially eligible. This includes “branded
sales” for companies that sold vehicles
under a larger manufacturer but has
become independent by the end of
calendar year 2010. EPA is including
MY 2008 as well as MY 2009 because
some manufacturers in this market
segment have such limited sales that
they often drop in and out of the market
from year to year.

In determining eligibility,
manufacturers must be aggregated
according to the provisions of 40 CFR
86.1838—-01(b)(3), which requires the
sales of different firms to be aggregated
in various situations, including where
one firm has a 10% or more equity
ownership of another firm, or where a
third party has a 10% or more equity
ownership of two or more firms. EPA
received public comment from a
manufacturer requesting that EPA
should allow a manufacturer to apply to
EPA to establish small volume
manufacturer status based on the
independence of its research,
development, testing, design, and
manufacturing from another firm that
may have an ownership interest in that
manufacturer. EPA has reviewed this
comment, but is not finalizing such a
provision at this time. EPA believes that
this issue likely presents some
competitive issues, which we would
like to be fully considered through the
public comment process. Therefore,
EPA plans to consider this issue and
seek public comments in our proposal
for small volume manufacturer CO»
standards, which we expect to complete
within 18 months.

To remain eligible for the deferral
from standards, the rolling average of
three consecutive model years of sales
must remain below 5,000 vehicles. EPA
is establishing the 5,000 vehicle
threshold to allow for some sales growth

by SVMs, as SVMs typically have
annual sales of below 2,000 vehicles.
However, EPA wants to ensure that
standards for as few vehicles as possible
are deferred and therefore believes it is
appropriate that manufacturers with
U.S. sales growing to above 5,000
vehicles per year be required to comply
with standards (including TLAAS, as
applicable). Manufacturers with
unusually strong sales in a given year
would still likely remain eligible, based
on the three year rolling average.
However, if a manufacturer takes steps
to expand in the U.S. market on a
permanent basis such that they
consistently sell more than 5,000
vehicles per year, they must meet the
TLAAS standards. EPA believes a
manufacturer will be able to consider
these provisions, along with other
factors, in its planning to significantly
expand in the U.S. market.

For manufacturers exceeding the
5,000 vehicle rolling average through
mergers or acquisitions of other
manufacturers, those manufacturers will
lose eligibility in the MY immediately
following the last year of the rolling
average. For manufacturers exceeding
this level through sales growth, but
remaining below a 50,000 vehicle
threshold, the manufacturer will lose
eligibility for the deferred standards in
the second model year following the last
year of the rolling average. For example,
if the rolling average of MYs 2009-2011
exceeded 5,000 vehicles but was below
50,000 vehicles, the manufacturer
would not be eligible for the deferred
standards in MY 2013. For
manufacturers with a 3-year rolling
average exceeding 50,000 vehicles, the
manufacturer would lose eligibility in
the MY immediately following the last
model year in the rolling average. For
example, if the rolling average of MYs
2009-2011 exceeded 50,000 vehicles,
the manufacturer would not be eligible
for the deferred standards in MY 2012.
Such manufacturers may continue to be
eligible for TLAAS, or the expanded
TLAAS program, per the provisions
described above. EPA believes these
provisions are needed to ensure that the
SVM deferment remains targeted to true
small volume manufacturers and does
not become available to larger
manufacturers through mergers or
acquisitions. EPA is including the
50,000 vehicle criteria to differentiate
between manufacturers that may slowly
gain more sales and manufacturers that
have taken major steps to significantly
increase their presence in the U.S.
market, such as by introducing new
vehicle models. EPA believes
manufacturers selling more than 50,000



Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

25421

vehicles should not be able to take
advantage of the deferment, as they
should be able to meet the applicable
TLAAS standards through averaging
across their larger product line.

EPA is requiring that potential SVMs
submit a declaration to EPA containing
a detailed written description of how
the manufacturer qualifies as a small
volume manufacturer. The declaration
must contain eligibility information
including MY 2008 and 2009 U.S. sales,
the last three completed MYs sales
information, detailed information
regarding ownership relationships with
other manufacturers, and
documentation of efforts to purchase
credits from other manufacturers.
Because such manufacturers are not
automatically exempted from other EPA
regulations for light-duty vehicles and
light-duty trucks, entities are subject to
the greenhouse gas control requirements
in this program until such a declaration
has been submitted and approved by
EPA. The declaration must be submitted
annually at the time of vehicle
emissions certification under the EPA
Tier 2 program, beginning in MY 2012.

7. Nitrous Oxide and Methane
Standards

In addition to fleet-average CO»
standards, as proposed, EPA is
establishing separate per-vehicle
standards for nitrous oxide (N.O) and
methane (CH4) emissions.189 The
agency'’s intention is to set emissions
standards that act to cap emissions to
ensure that future vehicles do not
increase their N>O and CH4 emissions
above levels typical of today’s vehicles.
EPA proposed to cap N,O at a level of
0.010 g/mi and to cap CHj at a level of
0.03 g/mi. Both of these compounds are
more potent contributors to global
warming than CO»; N»O has a global
warming potential, or GWP, of 298 and
CH,4 has a GWP of 25.190

EPA received many comments on the
proposed N>O and CHy standards. A
range of stakeholders supported the
proposed approach of “cap” standards
and the proposed emission levels,
including most states and
environmental organizations that
addressed this topic, and the
Manufacturers of Emissions Control
Association. These commenters stated
that EPA needs to address all mobile
GHGs under the Clean Air Act, and N>O
and CH,4 are both more potent
contributors to global warming than
COs.. The Center for Biological Diversity

189 See final regulations at 40 CFR 86.1818-12(f).

190 The global warming potentials (GWP) used in
this rule are consistent with the Intergovernmental
Panel on Climate Change (IPCC) Fourth Assessment
Report (AR4).

commented that in light of the potency
of these GHGs, EPA should develop
standards which reduce emissions over
current levels and that EPA had not
analyzed either the technologies or the
costs of doing so. EPA discusses these
comments and our responses below and
in the Response to Comments
Document.

Auto manufacturers generally did not
support standards for these GHGs,
stating that the levels of these GHGs
from current vehicles are too small to
warrant standards at this time. These
commenters also stated that if EPA were
to proceed with “cap” standards, the
stringency of the proposed levels could
restrict the introduction of some new
technologies. Commenters specifically
raised this concern with the examples of
diesel and lean-burn gasoline for N>O,
or natural gas and ethanol fueled
vehicles for CHs. Only one
manufacturer, Volkswagen, submitted
actual test data to support these claims;
very limited emission data on two
concept vehicles—a CNG vehicle and a
flexible-fuel vehicle—indicated
measured emission levels near or above
the proposed standards, but included no
indication of whether any technological
steps had been taken to reduce
emissions below the cap levels. Many
commenters support an approach of
establishing a CO,-equivalent standard,
where N>O and CH4 could be averaged
with CO, emissions to result in an
overall CO,-equivalent compliance
value, similar to the approach California
has used for its GHG standards 191
Under such an approach, the auto
industry commenters supported using a
default value for N,O emissions in lieu
of a measured test value. Several auto
manufacturers also had concerns that a
new requirement to measure N,O would
require significant equipment and
facility upgrades and would create
testing challenges with new
measurement equipment with which
they have little experience.

EPA has considered these comments
and is finalizing the cap standards for
N,O and CH4 as proposed. EPA agrees
with the NGO, State, and other
commenters that light-duty vehicle
emissions are small but important
contributors to the U.S. N,O and CHa4
inventories, and that in the absence of
a limitation, the potential for significant
emission increases exists with the
evolution of new vehicle and engine
technologies. (Indeed, the industry

191 California Environmental Protection Agency
Air Resources Board, Staff Report: Initial Statement
of Reasons for Proposed Rulemaking Public Hearing
To Consider Adoption of Regulations To Control
Greenhouse Gas Emissions From Motor Vehicles,
August 6, 2004.

commenters concede as much in stating
that they are contemplating introducing
vehicle technologies that could result in
emissions exceeding the cap standard
levels). EPA also believes that in most
cases N,O and CH,4 emissions from
light-duty vehicles will remain well
below the cap standards. Therefore, we
are setting cap standards for these GHGs
at the proposed levels. However, as
described below, the agency is
incorporating several provisions
intended to address industry concerns
about technological feasibility and
leadtime, including an optional CO»-
equivalent approach and, for N,O, more
leadtime before testing will be required
to demonstrate compliance with the
emissions standard (in interim,
manufacturers may certify based on a
compliance statement based on good
engineering judgment).

a. Nitrous Oxide (N-O) Exhaust
Emission Standard

As stated above, N>O is a global
warming gas with a high global warming
potential.192 It accounts for about 2.3%
of the current greenhouse gas emissions
from cars and light trucks.193 EPA is
setting a per-vehicle N>O emission
standard of 0.010 g/mi, measured over
the traditional FTP vehicle laboratory
test cycles. The standard will become
effective in model year 2012 for all
light-duty cars and trucks. The standard
is designed to prevent increases in N,O
emissions from current levels; i.e., it is
a no-backsliding standard.

N0 is emitted from gasoline and
diesel vehicles mainly during specific
catalyst temperature conditions
conducive to N,O formation.
Specifically, N,O can be generated
during periods of emission hardware
warm-up when rising catalyst
temperatures pass through the
temperature window when N>,O
formation potential is possible. For
current Tier 2 compatible gasoline
engines with conventional three-way
catalyst technology, N>O is not generally
produced in significant amounts
because the time the catalyst spends at
the critical temperatures during warm-
up is short. This is largely due to the
need to quickly reach the higher
temperatures necessary for high catalyst
efficiency to achieve emission
compliance for criteria pollutants. As
several auto manufacturer comments
noted, N,O is a more significant concern
with diesel vehicles, and potentially
future gasoline lean-burn engines,
equipped with advanced catalytic NOx

192N,0 has a GWP of 298 according to the IPCC
Fourth Assessment Report (AR4).
193 See RIA Chapter 2.
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emissions control systems. In the
absence of N,O emission standards,
these systems could be designed in a
way that emphasizes efficient NOx
control while at the same time allowing
the formation of significant quantities of
N>O. Excess oxygen present in the
exhaust during lean-burn conditions in
diesel or lean-burn gasoline engines
equipped with these advanced systems
can favor N,O formation if catalyst
temperatures are not carefully
controlled. Without specific attention to
controlling N,O emissions in the
development of such new NOx control
systems, vehicles could have N,O
emissions many times greater than are
emitted by current gasoline vehicles.

EPA is setting an N>O emission
standard that the agency believes will be
met by current-technology gasoline
vehicles at essentially no cost. As just
noted, N,O formation in current catalyst
systems occurs, but the emission levels
are relatively low, because the time the
catalyst spends at the critical
temperatures during warm-up when
N>O can form is short. At the same time,
EPA believes that the standard will
ensure that the design of advanced NOx
control systems, especially for future
diesel and lean-burn gasoline vehicles,
will control N>O emission levels. While
current NOx control approaches used on
current Tier 2 diesel vehicles do not
tend to favor the formation of N,O
emissions, EPA believes that this N,O
standard will discourage new emission
control designs that achieve criteria
emissions compliance at the cost of
increased N>O emissions. Thus, the
standard will cap N>O emission levels,
with the expectation that current
gasoline and diesel vehicle control
approaches that comply with the Tier 2
vehicle emission standards for NOx will
not increase their emission levels, and
that the cap will ensure that future
vehicle designs will be appropriately
controlled for N>O emissions.

The level of the N,O standard is
approximately two times the average
N0 level of current gasoline passenger
cars and light-duty trucks that meet the
Tier 2 NOx standards. EPA has not
previously regulated N,O emissions,
and available data on current vehicles is
limited. However, EPA derived the
standard from a combination of
emission factor values used in modeling
light duty vehicle emissions and limited
recent EPA test data.'94 195 Because the
standard represents a level 100 percent

194 Memo to docket “Derivation of Proposed N,O
and CH, Cap Standards,” Tad Wysor, EPA,
November 19, 2009. Docket EPA-HQ-OAR-2009—
0472-6801.

195 Memo to docket “EPA NVFEL N,O Test Data,”
Tony Fernandez, EPA.

higher than the average current N,O
level, we continue to believe that most
if not all Tier 2 compliant gasoline and
diesel vehicles will easily be able to
meet the standards. Manufacturers
typically use design targets for NOx
emission levels of about 50% of the
standard, to account for in-use
emissions deterioration and normal
testing and production variability, and
EPA expects that manufacturers will use
a similar approach for N,O emission
compliance. EPA did not propose and is
not finalizing a more stringent standard
for current vehicles because we believe
that the stringent Tier 2 program and the
associated NOx fleet average
requirement already result in significant
N>O control, and the agency does not
expect current N,O levels to rise for
these vehicles. Moreover, EPA believes
that the CO, standards will be
challenging for the industry and that
these standards should be the industry’s
chief focus in this first phase of
vehicular GHG emission controls. See
Massachusetts v. EPA, 549 U.S. at 533
(EPA has significant discretion as to
timing of GHG regulations); see also
Sierra Club v. EPA, 325 F. 3d 374, 379
(DC Cir. 2003) (upholding anti-
backsliding standards for air toxics
under technology-forcing section 202 (1)
because it is reasonable for EPA to
assess the effects of its other regulations
on the motor vehicle sector before
aggressively regulating emissions of
toxic vehicular air pollutants.

Diesel cars and light trucks with
advanced emission control technology
are in the early stages of development
and commercialization. As this segment
of the vehicle market develops, the N,O
standard will likely require these
manufacturers to incorporate control
strategies that minimize N»O formation.
Available approaches include using
electronic controls to limit catalyst
conditions that might favor N.O
formation and consider different
catalyst formulations. While some of
these approaches may have modest
associated costs, EPA believes that they
will be small compared to the overall
costs of the advanced NOx control
technologies already required to meet
Tier 2 standards.

In the proposal, EPA sought comment
on an approach of expressing N>O and
CH, in common terms of CO»-equivalent
emissions and combining them into a
single standard along with CO,
emissions. 74 FR at 49524. California’s
“Pavley” program adopted such a CO»-
equivalent emissions standards
approach to GHG emissions.196 EPA was

196 California Environmental Protection Agency
Air Resources Board, Staff Report: Initial Statement

primarily concerned that such an
approach could undermine the
stringency of the CO, standards, as the
proposed standards were designed to
“cap” N>O and CH4 emissions, rather
than reflecting a level either that is the
industry fleet-wide average or that
would effect reductions in these GHGs.

As noted above, several auto
manufacturers expressed interest in
such a CO»-equivalent approach, due to
concerns that the caps could be limiting
for some advanced technology vehicles.
While we continue to believe that the
vast majority of light-duty vehicles will
be able to easily meet the standards, we
acknowledge that advanced diesel or
lean-burn gasoline vehicles of the future
may face slightly greater challenges.
Therefore, after considering these
comments, EPA is finalizing an optional
compliance approach to provide
flexibility for any advanced
technologies that may have challenges
in meeting the N>O or CH4 cap
standards.

In lieu of complying with the separate
N,O and CH, cap standards, a
manufacturer may choose to comply
with a CO»-equivalent standard. A
manufacturer choosing this option will
convert its N>O and CH; test results (or,
as described below, a default N,O value
for MY 2012-2014) into CO»-equivalent
values and add this sum to their CO»
emissions. This CO-equivalent value
will still need to comply with the
manufacturer’s footprint-based CO»
target level. In other words, a
manufacturer could offset any N,O
emissions (or any CH4 emissions) by
taking steps to further reduce CO,. A
manufacturer choosing this option will
need to apply this approach to all of the
test groups in its fleet. This approach is
more environmentally protective overall
than the cap standard approach, since
the manufacturer will need to reduce its
CO: emissions to offset the higher N>,O
(or CHy) levels, but will not be allowed
to increase CO, above its footprint target
level by reducing N>O (or CH,).

The compliance level in g/mi for the
optional CO»-equivalent approach for
gasoline vehicles is calculated as CO> +
(CWF/0.273 x NMHC) + (1.571 x CO) +
(298 X NzO] + (25 X CH4).197 The N-O
and CH,4 values are the measured
emission values for these GHGs, except
N,O in model years 2012 through 2014.
For these model years, manufacturers
may use a default N>O value of 0.010

of Reasons for Proposed Rulemaking Public Hearing
To Consider Adoption of Regulations To Control
Greenhouse Gas Emissions From Motor Vehicles,
August 6, 2004.

197 This equation will differ depending upon the
fuel; see the final regulations for equations for other
fuels.
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g/mi, the same value as the N>O cap
standard. For MY 2015 and later, the
manufacturer would need to provide
actual test data on the emission data
vehicle for each test group. (That is, N>O
data would not be required for each
model type, since EPA believes that
there will likely be little N,O variability
among model types within a test group.)
EPA believes that its selection of 0.010
g/mi as the N>O default value is an
appropriately protective level, on the
high end of current technologies, as
further discussed below. Consistent
with the other elements of the equation,
N,O and CH4 must be included at full
useful life deteriorated values. This
requires testing using the highway test
cycle in addition to the FTP during the
manufacturer’s deterioration factor (DF)
development program. However, EPA
recognizes that manufacturers may not
be able to develop DFs for N>O and CHy
for all their vehicles in the 2012 model
year, and thus EPA is allowing the use
of alternative values through the 2014
model year. For N,O the alternative
value is the DF developed for NOx
emissions, and for CH, the alternative
value is the DF developed for NMOG
emissions. Finally, for manufacturers
using this option, the CO-equivalent
emission level would also be the basis
for any credits that the manufacturer
might generate.

Manufacturers expressed concerns
about their ability to acquire and install
N,O analytical equipment. However, the
agency continues to believe that such
burdens, while not trivial, will also not
be excessive. While many
manufacturers do not appear to have
invested yet in adding N,O
measurement equipment to their test
facilities, EPA is not aware of any
information to indicate that that
suppliers will have difficulty providing
sufficient hardware, or that such
equipment is unusually expensive or
complex compared to existing
measurement hardware. EPA allows
N>O measurement using any of four
methods, all of which are commercially
available today. The costs of
certification and other indirect costs of
this rule are accounted for in the
Indirect Cost Multipliers, discussed in
Section III.H below.

Still, given the short lead-time for this
rule and the newness of N>O testing to
this industry, EPA proposed that
manufacturers be able to apply for a
certificate of conformity with the N,O
standard for model year 2012 provided
that they supply a compliance statement
based on good engineering judgment.
Under the proposal, beginning in MY
2013, manufacturers would have needed
to base certification on actual N>O

testing data. This approach was
intended to reasonably ensure that the
emission standards are being met, while
allowing manufacturers lead-time to
purchase new N>O emissions
measurement equipment, modify
certification test facilities, and begin
N,O testing. After consideration of the
comments, EPA agrees with
manufacturers that one year of
additional lead-time to begin actual N.O
measurement across their vehicle fleets
may still be insufficient for
manufacturers to efficiently make the
necessary facility changes and
equipment purchases. Therefore, EPA is
extending the ability to certify based on
a compliance statement for two
additional years, through model year
2014. For 2015 and later model years,
manufacturers will need to submit
measurements of N>O for compliance
purposes.

b. Methane (CH4) Exhaust Emission
Standard

Methane (CH,) is a greenhouse gas
with a high global warming potential.198
It accounts for about 0.2% of the
greenhouse gases from cars and light
trucks.199

EPA is setting a CH4 emission
standard of 0.030 g/mi as measured on
the FTP, to apply beginning with model
year 2012 for both cars and trucks. EPA
believes that this level for the standard
will be met by current gasoline and
diesel vehicles, and will prevent large
increases in future CH4 emissions. This
is particularly a concern in the event
that alternative fueled vehicles with
high methane emissions, like some past
dedicated compressed natural gas (CNG)
vehicles and some flexible-fueled
vehicles when operated on E85 fuel,
become a significant part of the vehicle
fleet. Currently EPA does not have
separate CH, standards because unlike
other hydrocarbons it does not
contribute significantly to ozone
formation.2°° However, CH, emissions
levels in the gasoline and diesel car and
light truck fleet have nevertheless
generally been controlled by the Tier 2
standards for non-methane organic gases
(NMOG). However, without an emission
standard for CHa, there is no guarantee
that future emission levels of CH4 will
remain at current levels as vehicle
technologies and fuels evolve.

The standard will cap CH4 emission
levels, with the expectation that
emissions levels of current gasoline and

198 CH, has a GWP of 25 according to the IPCC
Fourth Assessment Report (AR4).

199 See RIA Chapter 2.

200 But see Ford Motor Co. v. EPA, 604 F. 2d 685
(D.C. Cir. 1979) (permissible for EPA to regulate
CH, under CAA section 202(b)).

diesel vehicles meeting the Tier 2
emission standards will not increase.
The level of the standard will generally
be achievable for typical vehicles
through normal emission control
methods already required to meet the
Tier 2 emission standards for NMOG.
Also, since CH, is already measured
under the current Tier 2 regulations (so
that it may be subtracted to calculate
non-methane hydrocarbons), we believe
that the standard will not result in any
additional testing costs. Therefore, EPA
is not attributing any costs to this part
of this program. Since CH, is produced
during fuel combustion in gasoline and
diesel engines similarly to other
hydrocarbon components, controls
targeted at reducing overall NMOG
levels are generally also effective in
reducing CH, emissions. Therefore, for
typical gasoline and diesel vehicles,
manufacturer strategies to comply with
the Tier 2 NMOG standards have to date
tended to prevent increases in CHy
emissions levels. The CH, standard will
ensure that emissions will be addressed
if in the future there are increases in the
use of natural gas or other alternative
fuels or technologies that may result in
higher CH4 emissions.

As with the N»O standard, EPA is
setting the level of the CH,4 standard to
be approximately two times the level of
average CH, emissions from Tier 2
gasoline passenger cars and light-duty
trucks. EPA believes the standard will
easily be met by current gasoline
vehicles, and that flexible fuel vehicles
operating on ethanol can be designed to
resolve any potential CH4 emissions
concerns. Similarly, since current diesel
vehicles generally have even lower CH,4
emissions than gasoline vehicles, EPA
believes that diesels will also meet the
CH, standard. However, EPA also
believes that to set a CH4 emission
standard more stringent than the
proposed standard could effectively
make the Tier 2 NMOG standard more
stringent and is inappropriate for that
reason (and untimely as well, given the
challenge of meeting the CO, standards,
as noted above).

Some CNG-fueled vehicles have
historically produced significantly
higher CH4 emissions than gasoline or
diesel vehicles. This is because CNG
fuel is essentially methane and any
unburned fuel that escapes combustion
and is not oxidized by the catalyst is
emitted as methane. However, in recent
model years, the few dedicated CNG
vehicles sold in the U.S. meeting the
Tier 2 standards have had CH4 control
as effective as that of gasoline or diesel
vehicles. Still, even if these vehicles
meet the Tier 2 NMOG standard and
appear to have effective CH4 control by
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nature of the NMOG controls, Tier 2
standards do not require CH.4 control.
Although EPA believes that in most
cases that the CH4 cap standard should
not require any different emission
control designs beyond what is already
required to meet Tier 2 NMOG
standards on a dedicated CNG vehicle,
the cap will ensure that systems
maintain the current level of CHy
control.

Some manufacturers have also
expressed some concerns about CHy
emissions from flexible-fueled vehicles
operating on E85 (85% ethanol, 15%
gasoline). However, we are not aware of
any information that would indicate
that if engine-out CHy4 proves to be
higher than for a typical gasoline
vehicle, that such emissions could not
be managed by reasonably available
control strategies (perhaps similar to
those used in dedicated CNG vehicles).

As described above, in response to the
comments, EPA will also allow
manufacturers to choose to comply with
a COz-equivalent standard in lieu of
complying with a separate CHy4 cap
standard. A manufacturer choosing this
option would convert its N,O and CH4
test results into CO»-equivalent values
(using the respective GWP values), and
would then compare this value to the
manufacturer’s footprint-based CO»
target level to determine compliance.
However, as with N,O, this approach
will not permit a manufacturer to
increase its CO» by reducing CHa; the
company’s footprint-based CO, target
level would remain the same.

8. Small Entity Exemption

As proposed, EPA is exempting from
GHG emissions standards small entities
meeting the Small Business
Administration (SBA) size criteria of a
small business as described in 13 CFR
121.201.201 EPA will instead consider
appropriate GHG standards for these
entities as part of a future regulatory
action. This includes both U.S.-based
and foreign small entities in three
distinct categories of businesses for
light-duty vehicles: small volume
manufacturers, independent commercial
importers (ICIs), and alternative fuel
vehicle converters.

EPA has identified about 13 entities
that fit the Small Business
Administration (SBA) size criterion of a
small business. EPA estimates there
currently are approximately two small
volume manufacturers, eight ICIs, and
three alternative fuel vehicle converters
in the light-duty vehicle market. Further
detail is provided in Section III.I.3,
below. EPA estimates that these small

201 See final regulations at 40 CFR 86.1801-12(j).

entities comprise less than 0.1 percent
of the total light-duty vehicle sales in
the U.S., and therefore the exemption
will have a negligible impact on the
GHG emissions reductions from the
standards.

To ensure that EPA is aware of which
companies would be exempt, EPA
proposed to require that such entities
submit a declaration to EPA containing
a detailed written description of how
that manufacturer qualifies as a small
entity under the provisions of 13 CFR
121.201. EPA has reconsidered the need
for this additional submission under the
regulations and is deleting it as not
necessary. We already have information
on the limited number of small entities
that we expect would receive the
benefits of the exemption, and do not
need the proposed regulatory
requirement to be able to effectively
implement this exemption for those
parties who in fact meet its terms. Small
entities are currently covered by a
number of EPA motor vehicle emission
regulations, and they routinely submit
information and data on an annual basis
as part of their compliance
responsibilities.

EPA did not receive adverse
comments regarding the proposed small
entity exemption. EPA received
comments concerning whether or not
the small entity exemption applies to
foreign manufacturers. EPA clarifies that
foreign manufacturers meeting the SBA
size criteria are eligible for the
exemption, as was EPA’s intent during
the proposal.

C. Additional Credit Opportunities for
CO: Fleet Average Program

The final standards represent a
significant multi-year challenge for
manufacturers, especially in the early
years of the program. Section II1.B.4
above describes EPA’s provisions for
manufacturers to be able to generate
credits by achieving fleet average CO»
emissions below their fleet average
standard, and also how manufacturers
can use credits to comply with the
standards. As described in Section
I11.B.4, credits can be carried forward
five years, carried back three years,
transferred between vehicle categories,
and traded between manufacturers. The
credits provisions described below
provide manufacturers with additional
ways to earn credits starting in MY
2012. EPA is also including early credits
provisions for the 2009-2011 model
years, as described below in Section
[I.C.5.

The provisions described below
provide additional flexibility, especially
in the early years of the program. This
helps to address issues of lead-time or

technical feasibility for various
manufacturers and in several cases
provides an incentive for promotion of
technology pathways that warrant
further development. EPA is finalizing a
variety of credit opportunities because
manufacturers are not likely to be in a
position to use every credit provision.
EPA expects that manufacturers are
likely to select the credit opportunities
that best fit their future plans.

EPA believes it is critical that
manufacturers have options to ease the
transition to the final MY 2016
standards. At the same time, EPA
believes these credit programs must be
and are designed in a way to ensure that
they achieve emission reductions that
achieve real-world reductions over the
full useful life of the vehicle (or, in the
case of FFV credits and Advanced
Technology incentives, to incentivize
the introduction of those vehicle
technologies) and are verifiable. In
addition, EPA believes that these credit
programs do not provide an opportunity
for manufacturers to earn “windfall”
credits. Comments on the proposed EPA
credit programs are summarized below
along with EPA’s response, and are
detailed in the Response to Comments
document.

1. Air Conditioning Related Credits

Manufacturers will be able to generate
and use credits for improved air
conditioner (A/C) systems in complying
with the CO, fleetwide average
standards described above (or otherwise
to be able to bank or trade the credits).
EPA expects that most manufacturers
will choose to utilize the A/C provisions
as part of its compliance demonstration
(and for this reason cost of compliance
with A/C related emission reductions
are assumed in the cost analysis). The
A/C provisions are structured as credits,
unlike the CO, standards for which
manufacturers will demonstrate
compliance using 2-cycle (city/highway)
tests (see Sections III.B and IIL.E.). Those
tests do not measure either A/C leakage
or tailpipe CO, emissions attributable to
A/C load. Thus, it is a manufacturer’s
option to include A/C GHG emission
reductions as an aspect of its
compliance demonstration. Since this is
an elective alternative, EPA is referring
to the A/C part of the rule as a credit.

EPA estimates that direct A/C GHG
emissions—emissions due to the leakage
of the hydrofluorocarbon refrigerant in
common use today—account for 5.1% of
COz-equivalent GHGs from light-duty
cars and trucks. This includes the direct
leakage of refrigerant as well as the
subsequent leakage associated with
maintenance and servicing, and with
disposal at the end of the vehicle’s life.
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The emissions that are associated with
leakage reductions are the direct leakage
and the leakage associated with
maintenance and servicing. Together
these are equivalent to CO, emissions of
approximately 13.6 g/mi per car and
light-truck. EPA also estimates that
indirect GHG emissions (additional CO,
emitted due to the load of the A/C
system on the engine) account for
another 3.9% of light-duty GHG
emissions.202 This is equivalent to CO,
emissions of approximately 14.2 g/mi
per vehicle. The derivation of these
figures can be found in Chapter 2.2 of
the EPA RIA.

EPA believes that it is important to
address A/C direct and indirect
emissions because the technologies that
manufacturers will employ to reduce
vehicle exhaust CO, will have little or
no impact on A/C related emissions.
Without addressing A/C related
emissions, as vehicles become more
efficient, the A/C related contribution
will become a much larger portion of
the overall vehicle GHG emissions.

Over 95% of the new cars and light
trucks in the United States are equipped
with A/C systems and, as noted, there
are two mechanisms by which A/C
systems contribute to the emissions of
greenhouse gases: Through leakage of
refrigerant into the atmosphere and
through the consumption of fuel to
provide mechanical power to the A/C
system. With leakage, it is the high
global warming potential (GWP) of the
current automotive refrigerant (HFC—
134a, with a GWP of 1430) that results
in the CO»-equivalent impact of 13.6
g/mi.203 Due to the high GWP of this
HFC, a small leakage of the refrigerant
has a much greater global warming
impact than a similar amount of
emissions of CO; or other mobile source
GHGs. Manufacturers can reduce A/C
leakage emissions by using leak-tight
components. Also, manufacturers can
largely eliminate the global warming
impact of leakage emissions by adopting
systems that use an alternative, low-
GWP refrigerant, as discussed below.204
The A/C system also contributes to
increased CO, emissions through the
additional work required to operate the
compressor, fans, and blowers. This

202 See Chapter 2, Section 2.2.1.2 of the RIA.

203 The global warming potentials (GWP) used in
this rule are consistent with Intergovernmental
Panel on Climate Change (IPCC) Fourth Assessment
Report (AR4). (At this time, the IPCC Second
Assessment Report (SAR) GWP values are used in
the official U.S. greenhouse gas inventory
submission to the climate change framework.)

204 Refrigerant emissions during maintenance and
at the end of the vehicle’s life (as well as emissions
during the initial charging of the system with
refrigerant) are also addressed by the CAA Title VI
stratospheric ozone program, as described below.

additional work typically is provided
through the engine’s crankshaft, and
delivered via belt drive to the alternator
(which provides electric energy for
powering the fans and blowers) and the
A/C compressor (which pressurizes the
refrigerant during A/C operation). The
additional fuel used to supply the
power through the crankshaft necessary
to operate the A/C system is converted
into CO, by the engine during
combustion. This incremental CO,
produced from A/C operation can thus
be reduced by increasing the overall
efficiency of the vehicle’s A/C system,
which in turn will reduce the additional
load on the engine from A/C
operation.205

Manufacturers can make very feasible
improvements to their A/C systems to
address A/C system leakage and
efficiency. EPA is finalizing two
separate credit approaches to address
leakage reductions and efficiency
improvements independently. A leakage
reduction credit will take into account
the various technologies that could be
used to reduce the GHG impact of
refrigerant leakage, including the use of
an alternative refrigerant with a lower
GWP. An efficiency improvement credit
will account for the various types of
hardware and control of that hardware
available to increase the A/C system
efficiency. For purposes of use of A/C
credits at certification, manufacturers
will be required to attest to the
durability of the leakage reduction and
the efficiency improvement
technologies over the full useful life of
the vehicle.

EPA believes that both reducing A/C
system leakage and increasing efficiency
are highly cost-effective and
technologically feasible. EPA expects
most manufacturers will choose to use
these A/C credit provisions, although
some may not find it necessary to do so.

a. A/C Leakage Credits

The refrigerant used in vehicle A/C
systems can get into the atmosphere by
many different means. These refrigerant
emissions occur from the slow leakage
over time that all closed high pressure
systems will experience. Refrigerant loss
occurs from permeation through hoses
and leakage at connectors and other
parts where the containment of the
system is compromised. The rate of
leakage can increase due to
deterioration of parts and connections
as well. In addition, there are emissions

205 We chose not to address changes to the weight
of the A/C system, since the issue of CO emissions
from the fuel consumption of normal (non-A/C)
operation, including basic vehicle weight, is
inherently addressed by the primary CO, standards
(Section III.B above).

that occur during accidents and
maintenance and servicing events.
Finally, there are end-of-life emissions
if, at the time of vehicle scrappage,
refrigerant is not fully recovered.

Because the process of refrigerant
leakage has similar root causes as those
that cause fuel evaporative emissions
from the fuel system, some of the
emission control technologies are
similar (including hose materials and
connections). There are, however, some
fundamental differences between the
systems that require a different
approach, both to controlling and to
documenting that control. The most
notable difference is that A/C systems
are completely closed systems and
always under significant pressure,
whereas the fuel system is not. Fuel
systems are meant to be refilled as
liquid fuel is consumed by the engine,
while the A/C system ideally should
never require “recharging” of the
contained refrigerant. Thus it is critical
that the A/C system leakages be kept to
an absolute minimum. As a result, these
emissions are typically too low to
accurately measure in most current
SHED chambers designed for fuel
evaporative emissions measurement,
especially for A/C systems that are new
or early in life.

A few commenters suggested that we
allow manufacturers, as an option, to
use an industry-developed “mini-shed”
test procedure (SAE J2763—Test
Procedure for Determining Refrigerant
Emissions from Mobile Air
Conditioning Systems) to measure and
report annual refrigerant leakage.206
However, while EPA generally prefers
performance testing, for an individual
vehicle A/C system or component, there
is not a strong inherent correlation
between a performance test using SAE
J2763 and the design-based approach we
are adopting (based on SAE J2727, as
discussed below).207 Establishing such a
correlation would require testing of a
fairly broad range of current-technology
systems in order to establish the effects
of such factors as production variability
and assembly practices (which are
included in J2727 scores, but not in
J2763 measurements). To EPA’s
knowledge, such a correlation study has
not been done. At the same time, as
discussed below, there are indications
that much of the industry will
eventually be moving toward alternative
refrigerants with very low GWPs. EPA
believes such a transition would
diminish the value of any correlation

206 Honeywell and Volvo supported this view;
most other commenters did not.

207 However, there is a correlation in the fleet
between J2763 measurements and J2727 scores.
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studies that might be done to confirm
the appropriateness of the SAE J2763
procedure as an option in this rule. For
these reasons, EPA is therefore not
adopting such an optional direct
measurement approach to addressing
refrigerant leakage at this time.

Instead, as proposed, EPA is adopting
a design-based method for
manufacturers to demonstrate
improvements in their A/C systems and
components.208 Manufacturers
implementing system designs expected
to result in reduced refrigerant leakage
will be eligible for credits that could
then be used to meet their CO, emission
compliance requirements (or otherwise
banked or traded). The A/C Leakage
Credit provisions will generally assign
larger credits to system designs that
would result in greater leakage
reductions. In addition, proportionately
larger A/C Leakage Credits will be
available to manufacturers that
substitute a refrigerant with lower GWP
than the current HFC—134a refrigerant.

Our method for calculating A/C
Leakage Credits is based closely on an
industry-consensus leakage scoring
method, described below. This leakage
scoring method is correlated to
experimentally-measured leakage rates
from a number of vehicles using the
different available A/C components.
Under the approach, manufacturers will
choose from a menu of A/C equipment
and components used in their vehicles
in order to establish leakage scores
which will characterize their A/C
system leakage performance. Credits
will be generated from leakage
reduction improvements that exceed
average fleetwide leakage rates.

EPA believes that the design-based
approach will result in estimates of
leakage emissions reductions that will
be comparable to those that will
eventually result from performance-
based testing. We believe that this
method appropriately approximates the
real-world leakage rates for the expected
MY 2012-2016 A/C systems.

The cooperative industry and
government Improved Mobile Air
Conditioning (IMAC) program 209 has
demonstrated that new-vehicle leakage
emissions can be reduced by 50%. This
program has shown that this level of
improvement can be accomplished by
reducing the number and improving the
quality of the components, fittings,
seals, and hoses of the A/C system. All
of these technologies are already in

208 See final regulations at 40 CFR 86.1866—12(b).
209 Team 1-Refrigerant Leakage Reduction: Final
Report to Sponsors, SAE, 2007.

commercial use and exist on some of
today’s systems.

As proposed, a manufacturer wishing
to generate A/C Leakage Credits will
compare the components of its A/C
system with a set of leakage-reduction
technologies and actions based closely
on that developed through IMAC and
the Society of Automotive Engineers (as
SAE Surface Vehicle Standard J2727,
August 2008 version). The J2727
approach was developed from
laboratory testing of a variety of A/C
related components, and EPA believes
that the J2727 leakage scoring system
generally represents a reasonable
correlation with average real-world
leakage in new vehicles. The EPA credit
approach addresses the same A/C
components as does SAE J2727 and
associates each component with the
same gram-per-year leakage rate as the
SAE method, although, as described
below, EPA limits the credits allowed
and also modifies it for other factors
such as alternative refrigerants.

A manufacturer choosing to generate
A/C Leakage Credits will sum the
leakage values for an A/C system for a
total A/C leakage score according to the
following formula. Because the primary
GHG program standards are expressed
in terms of vehicle exhaust CO,
emissions as measured in grams per
mile, the credits programs adopted in
this rule, including A/C related credits,
must ultimately be converted to a
common metric for proper calculation of
credits toward compliance with the
primary vehicle standards. This formula
describes the conversion of the grams-
per-year leakage score to a grams-per-
mile CO»eq value, taking vehicle miles
traveled (VMT) and the GWP of the
refrigerant into account:

A/C Leakage Credit = (MaxCredit) *
[1—(LeakScore/Avglmpact) *
(GWPRefrigerant/1430)]

Where:

MaxCredit is 12.6 and 15.6 g/mi CO,eq for
cars and trucks, respectively. These
values become 13.8 and 17.2 for cars and
trucks, respectively, if low-GWP
refrigerants are used, since this would
generate additional credits from reducing
emissions during maintenance events,
accidents, and at end-of-life.

LeakScore is the leakage score of the A/C
system as measured according to the
EPA leakage method (based on the J2727
procedure, as discussed above) in units
of g/yr. The minimum score that EPA
considers feasible is fixed at 8.3 and 10.4
g/yr for cars and trucks respectively (4.1
and 5.2 g/yr for systems using electric
A/C compressors) as discussed below.

Avg Impact is the average current A/C
leakage emission rate, which is 16.6 and
20.7 g/yr for cars and trucks,
respectively.

GWPRefrigerant is the global warming
potential (GWP) for direct radiative
forcing of the refrigerant. For purposes of
this rule, the GWP of HFC—134a is 1430,
the GWP of HFC-152a is 124, the GWP
of HFO-1234yf is 4, and the GWP of CO»
as a refrigerant is 1.

The EPA Final RIA elaborates further
on the development of each of the
values incorporated in the A/C Leakage
Credit formula above, as summarized
here. First, as proposed, EPA estimates
that leakage emission rates for systems
using the current refrigerant (HFC—134a)
could be feasibly reduced to rates no
less than 50% of current rates—or 8.3
and 10.4 g/yr for cars and trucks,
respectively—based on the conclusions
of the IMAC study as well as
consideration of refrigerant emissions
over the full life of the vehicle.

Also, some commenters noted that
A/C compressors powered by electric
motors (e.g. as used today in several
hybrid vehicle models) were not
included in the IMAC study and yet
allow for leakage emission rate
reductions beyond EPA’s estimates for
systems with conventional belt-driven
compressors. EPA agrees with these
comments, and we have incorporated
lower minimum emission rates into the
formula above—4.1 and 5.2 g/yr for cars
and trucks, respectively—in order to
allow additional leakage reduction
credits for vehicles that use sealed
electric A/C compressors. The
maximum available credits for these two
approaches are summarized in Table
III1.C.1-1 below.

AIAM commented that EPA should
not set a lower limit on the leakage
score, even for non-electric
compressors. EPA has determined not to
do so. First, although there do exist
vehicles in the Minnesota data with
lower scores than our proposed (and
now final) minimum scores, there are
very few car models that have scores
less than 8.3, and these range from 7.0
to about 8.0 and the difference are small
compared to our minimum score.210
More important, lowering the leakage
limit would necessarily increase credit
opportunities for equipment design
changes, and EPA believes that these
changes could discourage the
environmentally optimal result of using
low GWP refrigerants. Introduction of
low GWP refrigerants could be
discouraged because it may be less
costly to reduce leakage than to replace
many of the A/C system components.
Moreover, due to the likelihood of in-
use factors, even a leakless (according to

210 The Minnesota refrigerant leakage data can be
found at http://www.pca.state.mn.us/
climatechange/mobileair.htmM#leakdata.
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J2727) R134a system will have some
emissions due to manufacturing
variability, accidents, deterioration,
maintenance, and end of life emissions,
a further reason to cap the amount of
credits available through equipment
design. The only way to guarantee a
near zero emission system in-use is to
use a low GWP refrigerant. The EPA has
therefore decided for the purposes of
this final rule to not change the
minimum score for belt driven
compressors due to the reason cited
above and to the otherwise
overwhelming support for the program
as proposed from commenters.

In addition, as discussed above, EPA
recognizes that substituting a refrigerant
with a significantly lower GWP will be
a very effective way to reduce the
impact of all forms of refrigerant
emissions, including maintenance,

accidents, and vehicle scrappage. To
address future GHG regulations in
Europe and California, systems using
alternative refrigerants—including
HFO1234yf, with a GWP of 4 and CO»
with a GWP of 1—are under serious
development and have been
demonstrated in prototypes by A/C
component suppliers. The European
Union has enacted regulations phasing
in alternative refrigerants with GWP less
than 150 starting this year, and the State
of California proposed providing credits
for alternative refrigerant use in its GHG
rule. Within the timeframe of MYs
2012-2016, EPA is not expecting
widespread use of low-GWP
refrigerants. However, EPA believes that
these developments are promising, and,
as proposed, has included in the A/C
Leakage Credit formula above a factor to
account for the effective GHG

reductions that could be expected from
refrigerant substitution. The A/C
Leakage Credits that will be available
will be a function of the GWP of the
alternative refrigerant, with the largest
credits being available for refrigerants
with GWPs at or approaching a value of
1. For a hypothetical alternative
refrigerant with a GWP of 1 (e.g., CO, as
a refrigerant), effectively eliminating
leakage as a GHG concern, our credit
calculation method could result in
maximum credits equal to total average
emissions, or credits of 13.8 and 17.2
g/mi CO,eq for cars and trucks,
respectively, as incorporated into the
A/C Leakage Credit formula above as the
“MaxCredit” term.

Table III.C.1-1 summarizes the
maximum A/C leakage credits available
to a manufacturer, according to the
formula above.

TABLE II.C.1-1—MAXIMUM LEAKAGE CREDIT AVAILABLE TO MANUFACTURERS

R—134a refrigerant with belt-driven compressor

R—134a refrigerant with electric motor-driven compressor

Lowest-GWP refrigerant (GWP=1)

Car (g/mi) Truck (g/mi)
6.3 7.8
9.5 11.7
13.8 17.2

It is possible that alternative
refrigerants could, without
compensating action by the
manufacturer, reduce the efficiency of
the A/C system (see related discussion
of the A/C Efficiency Credit below.)
However, as noted at proposal and
discussed further in the following
section, EPA believes that
manufacturers will have substantial
incentives to design their systems to
maintain the efficiency of the A/C
system. Therefore EPA is not accounting
for any potential efficiency degradation
due to the use of alternative refrigerants.

Beyond the comments mentioned
above, commenters generally supported
or were silent about EPA’s refrigerant
leakage methodology (as based on SAE
J2727), including the maximum leakage
credits available, the technologies
eligible for credit and their associated
leakage reduction values, and the
potential for alternative refrigerants. All
comments related to A/C credits are
addressed in the Response to Comments
Document.

b. A/C Efficiency Credits

Manufacturers that make
improvements in their A/C systems to
increase efficiency and thus reduce CO»
emissions due to A/C system operation
may be eligible for A/C Efficiency
Credits. As with A/C Leakage Credits,
manufacturers could apply A/C
Efficiency Credits toward compliance

with their overall CO» standards (or
otherwise bank and trade the credits).

As mentioned above, EPA estimates
that the CO, emissions due to A/C
related loads on the engine account for
approximately 3.9% of total greenhouse
gas emissions from passenger vehicles
in the United States. Usage of A/C
systems is inherently higher in hotter
and more humid months and climates;
however, vehicle owners may use their
A/C systems all year round in all parts
of the nation. For example, people
commonly use A/C systems to cool and
dehumidify the cabin air for passenger
comfort on hot humid days, but they
also use the systems to de-humidify
cabin air to assist in defogging/de-icing
the front windshield and side glass in
cooler weather conditions for improved
visibility. A more detailed discussion of
seasonal and geographical A/C usage
rates can be found in the RIA.

Most of the additional load on the
engine from A/C system operation
comes from the compressor, which
pumps the refrigerant around the system
loop. Significant additional load on the
engine may also come from electric or
hydraulic fans, which are used to move
air across the condenser, and from the
electric blower, which is used to move
air across the evaporator and into the
cabin. Manufacturers have several
currently-existing technology options
for improving efficiency, including
more efficient compressors, fans, and

motors, and system controls that avoid
over-chilling the air (and subsequently
re-heating it to provide the desired air
temperature with an associated loss of
efficiency). For vehicles equipped with
automatic climate-control systems, real-
time adjustment of several aspects of the
overall system (such as engaging the full
capacity of the cooling system only
when it is needed, and maximizing the
use of recirculated air) can result in
improved efficiency. Table II.C.1-2
below lists some of these technologies
and their respective efficiency
improvements.

As discussed in the proposal, EPA is
adopting a design-based “menu”
approach for estimating efficiency
improvements and, thus, quantifying
A/C Efficiency Credits.211 However,
EPA’s ultimate preference is
performance-based standards and credit
mechanisms (i.e., using actual
measurements) as typically providing a
more accurate measure of performance.
However, EPA has concluded that a
practical, performance-based procedure
for the purpose of accurately
quantifying A/C-related CO, emission
reductions, and thus efficiency
improvements for assigning credits, is
not yet available. Still, EPA is
introducing a new specialized
performance-based test for the more
limited purpose of demonstrating that

211 See final regulations at 40 CFR 86.1866—12(c).
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actual efficiency improvements are
being achieved by the design
improvements for which a manufacturer
is seeking A/C credits. As discussed
below, beginning in MY 2014,
manufacturers wishing to generate A/C
Efficiency Credits will need to show
improvement on the new A/C Idle Test
in order to then use the “menu”
approach to quantify the number of
credits attributable to those
improvements.

In response to comments concerning
the applicability and effectiveness of
technologies that were or were not
included in our analysis, we have made
several changes to the design-based
menu.212 First, we have separated the
credit available for ‘recirculated air’ 213
technologies into those with closed-loop
control of the air supply and those with
open-loop control. By “closed-loop”
control, we mean a system that uses
feedback from a sensor, or sensors, (e.g.,
humidity, glass fogging, CO., etc.) to
actively control the interior air quality.
For those systems that use “open-loop”
control of the air supply, we project that
since this approach cannot precisely
adjust to varying ambient humidity or
passenger respiration levels, the relative
effectiveness will be less than that for
systems using closed-loop control.

Second, many commenters indicated
that the electronic expansion valve, or
EXV, should not be included in the
menu of technologies, as its
effectiveness may not be as high as we
projected. Commenters noted that the
SAE IMAC report stated efficiency
improvements for an EXV used in
conjunction with a more efficient
compressor, and not as a stand alone
technology and that no manufacturers
are considering this technology for their
products within the timeframe of this

rulemaking. We believe other
technologies (improved compressor
controls for example) can achieve the
same benefit as an EXV, without the
need for this unique component, and
therefore are not adopting it as an
option in the design menu of efficiency-
improving A/C technologies.

Third, many commenters requested
that an internal heat exchanger, or IHX,
be added to the design menu. EPA
initially considered adding this
technology, but in our initial review of
studies on this component, we had
understood that the value of the
technology is limited to systems using
the alternative refrigerant HFO-1234yf.
Some manufacturers, however,
commented that an IHX can also be
used with systems using the current
refrigerant HFC—134a to improve
efficiency, and that they plan on
implementing this technology as part
their strategy to improve A/C efficiency.
Based on these comments, and
projections in a more recent SAE
Technical Paper, we project that an IHX
in a conventional HFC—134a system can
improve system efficiency by 20%,
resulting in a credit of 1.1 g/mi.214
Further discussion of IHX technology
can be found in the RIA.

Fourth, we have modified the
definition of ‘improved evaporators and
condensers’ to recognize that improved
versions of these heat exchangers may
be used separately or in conjunction
with one another, and that an
engineering analysis must indicate a
COP improvement of 10% or better
when using either or both components
(and not a 10% COP improvement for
each component). Furthermore, we have
modified the regulation text to clarify
what is considered to be the ‘baseline’
components for this analysis. We

consider the baseline component to be
the version which a manufacturer most
recently had in production on the same
vehicle or a vehicle in a similar EPA
vehicle classification. The dimensional
characteristics (e.g. tube configuration/
thickness/spacing, and fin density) of
the baseline components are then
compared to the new components, and
an engineering analysis is required to
demonstrate the COP improvement.
For model years 2012 and 2013, a
manufacturer wishing to generate A/C
Efficiency Credits for a group of its
vehicles with similar A/C systems will
compare several of its vehicle A/C-
related components and systems with a
list of efficiency-related technology
improvements (see Table III.C.1-2
below). Based on the technologies the
manufacturer chooses, an A/C
Efficiency Credit value will be
established. This design-based approach
will recognize the relationships and
synergies among efficiency-related
technologies. Manufacturers could
receive credits based on the
technologies they chose to incorporate
in their A/C systems and the associated
credit value for each technology. The
total A/C Efficiency Credit will be the
total of these values, up to a maximum
allowable credit of 5.7 g/mi CO,eq. This
will be the maximum improvement
from current average efficiencies for
A/C systems (see the RIA for a full
discussion of our derivation of the
reductions and credit values for
individual technologies and for the
maximum total credit available).
Although the total of the individual
technology credit values may exceed 5.7
g/mi CO,eq, synergies among the
technologies mean that the values are
not additive. A/C Efficiency Credits as
adopted may not exceed 5.7 g/mi CO-eq.

TABLE I11.C.1—2—EFFICIENCY-IMPROVING A/C TECHNOLOGIES AND CREDITS

Estimated reduc- -
T o tion in A/C CO, | A/C efficiency
echnology description oo credit
emissions /mi CO»)
(%) (/i ©0:
Reduced reheat, with externally-controlled, variable-displacement compressor ............ccccovviciiiiiiiiinees 30 1.7
Reduced reheat, with externally-controlled, fixed-displacement or pneumatic variable-displacement com-
T2 o P 20 1.1
Default to recirculated air with closed-loop control of the air supply (sensor feedback to control interior air
quality) whenever the ambient temperature is 75 °F or higher (although deviations from this tempera-
ture are allowed if accompanied by an engineering analysiS) .........cccccociiiiiiiieniieeiienie e 30 1.7
Default to recirculated air with open-loop control air supply (no sensor feedback) whenever the ambient
temperature 75 °F or higher lower temperatures are allowed .............cccooeiiiiie e 20 1.1
Blower motor controls which limit wasted electrical energy (e.g., pulse width modulated power controller) 15 0.9
Internal heat @XChAaNGET ..........oo e e e e e 20 1.1
Improved condensers and/or evaporators (with system analysis on the component(s) indicating a COP
improvement greater than 10%, when compared to previous industry standard designs) ...........c.ccceoeeuenne 20 1.1

212 Commenters included the Alliance of
Automobile Manufacturers, Jaguar Land Rover,
Denso, and the Motor and Equipment
Manufacturers Association, among others.

213 Recirculated air is defined as air present in the
passenger compartment of the vehicle (versus
outside air) available for the A/C system to cool or
condition.

214 Mathur, Gursaran D., “Experimental
Investigation with Cross Fluted Double-Pipe
Suction Line Heat Exchanger to Enhance A/C
System Performance,” SAE 2009-01-0970, 2009.
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TABLE IIl.C.1-2—EFFICIENCY-IMPROVING A/C TECHNOLOGIES AND CREDITS—Continued

Estimated reduc- .-
Py A/C efficiency
Technology description t'or;r']:'i:gigngoz credit
(%) (g/mi CO»)
Oil separator (with engineering analysis demonstrating effectiveness relative to the baseline design) ........ 10 0.6

The proposal requested comment on
adjusting the efficiency credit for
alternative refrigerants. Although a few
commenters noted that the efficiency of
an HFO1234yf system may differ from a
current HFC—134a system,215 we believe
that this difference does not take into
account any efficiency improvements
that may be recovered or gained when
the overall system is specifically
designed with consideration of the new
refrigerant properties (as compared to
only substituting the new refrigerant).
EPA is therefore not adjusting the
credits based on efficiency differences
for this rule.

As noted above, for model years 2014
and later, manufacturers seeking to
generate design-based A/C Efficiency
Credits will also need to use a specific
new EPA performance test to confirm
that the design changes are resulting in
improvements in A/C system efficiency
as integrated into the vehicle. As
proposed, beginning in MY 2014

215 Ford noted that “the physical properties of the
alternative refrigerant R1234yf could result in a

manufacturers will need to perform an
A/GC CO; Idle Test for each A/C system
(family) for which it desires to generate
Efficiency Credits. Manufacturers will
need to demonstrate an improvement
over current average A/C CO, levels
(21.3 g/minute on the Idle Test) to
qualify for the menu approach credits.
Upon qualifying on the Idle Test, the
manufacturer will be eligible to use the
menu approach above to quantify the
potential credits it could generate. To
earn the full amount of credits available
in the menu approach (limited to the
maximum), the test must demonstrate a
30% or greater improvement in CO»
levels over the current average.

For A/C systems that achieve an
improvement between 0-and-30% (or a
result between 21.3 and 14.9 g/minute
result on the A/C CO; Idle Test), a credit
can still be earned, but a multiplicative
credit adjustment factor will be applied
to the eligible credits. As shown in
Figure III1.C.1-1 this factor will be scaled

reduction of efficiency by 5 to 10 percent compared

from 1.0 to 0, with vehicles
demonstrating a 30% or better
improvement (14.9 g/min or lower)
receiving 100% of the eligible credit
(adj. factor = 1.0), and vehicles
demonstrating a 0% improvement—21.3
g/min or higher result—receiving no
credit (adj. factor = 0). We adopted this
adjustment factor in response to
commenters who were concerned that a
vehicle which incorporated many
efficiency-improving technologies may
not achieve the full 30% improvement,
and as a result would receive no credit
(thus discouraging them from using any
of the technologies). Because there is
environmental benefit (reduced CO,)
from the use of even some of these
efficiency-improving technologies, EPA
believes it is appropriate to scale the
A/C efficiency credits to account for
these partial improvements.

BILLING CODE 6560-50-P

to R134a in use today with a similar refrigerant
system and controls technology.”
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EPA is adopting the A/C CO; Idle Test
procedure as proposed in most respects.
This laboratory idle test is performed
while the vehicle is at idle, similar to
the idle carbon monoxide (CO) test that
was once a part of EPA vehicle
certification. The test determines the
additional CO, generated at idle when
the A/C system is operated. The A/C
CO, Idle Test will be run with and
without the A/C system cooling the
interior cabin while the vehicle’s engine
is operating at idle and with the system
under complete control of the engine
and climate control system. The test
includes tighter restrictions on test cell
temperatures and humidity levels than
apply for the basic FTP test procedure
in order to more closely control the
loads from operation of the A/C system.
EPA is also adopting additional
refinements to the required in-vehicle
blower fan settings for manually
controlled systems to more closely
represent “real world” usage patterns.

Many commenters questioned the
ability of this test to measure the
improved efficiency of certain A/C
technologies, and stated that the test
was not representative of real-world
driving conditions. However, although
EPA acknowledges that this test directly
simulates a relatively limited range of
technologies and conditions, we
determined that it is sufficiently robust
for the purpose of demonstrating that
the system design changes are indeed
implemented properly and are resulting
in improved efficiency of a vehicle’s
A/C system, at idle as well as under a
range of operating conditions. Further
details of the A/C Idle Test can be found
in the RIA and the regulations, as well
as in the Response to Comments
Document.

The design of the A/C CO, Idle Test
represents a balancing of the need for
performance tests whenever possible to
ensure the most accurate quantification
of efficiency improvements, with
practical concerns for testing burden
and facility requirements. EPA believes
that the Idle Test adds to the robust
quantification of A/C credits that will
result in real-world efficiency
improvements and reductions in A/C-
related CO, emissions. The Idle Test
will not be required in order to generate
A/C Efficiency Credits until MY 2014 to
allow sufficient time for manufacturers
to make the necessary facilities
improvements and to gain experience
with the test.

EPA also considered and invited
comment on a more comprehensive
testing approach to quantifying A/C CO,
emissions that could be somewhat more
technically robust, but would require
more test time and test facility

improvements for many manufacturers.
EPA invited comment on using an
adapted version of the SCO3, an existing
test procedure that is part of the
Supplemental Federal Test Procedure.
EPA discussed and invited comment on
the various benefits and concerns
associated with using an adapted SCO3
test. There were many comments
opposed to this proposal, and very few
supporters. Most of the comments
opposing this approach echoed the
concerns made by in the NPRM. These
included excessive testing burden,
limited test facilities and the cost of
adding new ones, and the concern that
the SCO3 test may not be sufficiently
representative of in use A/C usage.
Some commenters supported a
derivative of the SCO3 test or multiple
runs of other urban cycles (such as the
LA—4) for quantifying A/C system
efficiency. While EPA considers a test
cycle that covers a broader range of
vehicle speed and climatic conditions to
be ideal, developing such a
representative A/C test would involve
the work of many stakeholders, and
would require a significant amount of
time, exceeding the scope of this rule.
EPA expects to continue working with
industry, the California Air Resources
Board, and other stakeholders to move
toward increasingly robust performance
tests and methods for determining the
efficiency of mobile A/C systems and
the related impact on vehicle CO,
emissions, including a potential adapted
SCO3 test.

c. Interaction With Title VI Refrigerant
Regulations

Title VI of the Clean Air Act deals
with the protection of stratospheric
ozone. Section 608 establishes a
comprehensive program to limit
emissions of certain ozone-depleting
substances (ODS). The rules
promulgated under section 608 regulate
the use and disposal of such substances
during the service, repair or disposal of
appliances and industrial process
refrigeration. In addition, section 608
and the regulations promulgated under
it, prohibit knowingly venting or
releasing ODS during the course of
maintaining, servicing, repairing or
disposing of an appliance or industrial
process refrigeration equipment. Section
609 governs the servicing of motor
vehicle A/C systems. The regulations
promulgated under section 609 (40 CFR
part 82, subpart B) establish standards
and requirements regarding the
servicing of A/C systems. These
regulations include establishing
standards for equipment that recovers
and recycles (or, for refrigerant blends,
only recovers) refrigerant from A/C

systems; requiring technician training
and certification by an EPA-approved
organization; establishing recordkeeping
requirements; imposing sales
restrictions; and prohibiting the venting
of refrigerants. Section 612 requires EPA
to review substitutes for class I and class
II ozone depleting substances and to
consider whether such substitutes will
cause an adverse effect to human health
or the environment as compared with
other substitutes that are currently or
potentially available. EPA promulgated
regulations for this program in 1992 and
those regulations are located at 40 CFR
part 82, subpart G. When reviewing
substitutes, in addition to finding them
acceptable or unacceptable, EPA may
also find them acceptable so long as the
user meets certain use conditions. For
example, all motor vehicle air
conditioning systems must have unique
fittings and a uniquely colored label for
the refrigerant being used in the system.
On September 14, 2006, EPA
proposed to approve R—744 (CO,) for
use in motor vehicle A/C systems (71 FR
55140) and on October 19, 2009, EPA
proposed to approve the low-GWP
refrigerant HFO-1234yf for these
systems (74 FR 53445), both subject to
certain requirements. Final action on
both of these proposals is expected later
this year. EPA previously issued a final
rule allowing the use of HFC—152a as a
refrigerant in motor vehicle A/C systems
subject to certain requirements (June 12,
2008; 73 FR 33304). As discussed above,
manufacturers transitioning to any of
the approved refrigerants would be
eligible for A/C Leakage Credits, the
value of which would depend on the
GWP of their refrigerant and the degree
of leakage reduction of their systems.
EPA views this rule as
complementing these Title VI programs,
and not conflicting with them. To the
extent that manufacturers choose to
reduce refrigerant leakage in order to
earn A/C Leakage Credits, this will
dovetail with the Title VI section 609
standards which apply to maintenance
events, and to end-of-vehicle life
disposal. In fact, as noted, a benefit of
the A/C credit provisions is that there
should be fewer and less impactive
maintenance events for MVACs, since
there will be less leakage. In addition,
the credit provisions will not conflict
(or overlap) with the Title VI section
609 standards. EPA also believes the
menu of leak control technologies
described in this rule will complement
the section 612 requirements, because
these control technologies will help
ensure that HFC-134a (or other
refrigerants) will be used in a manner
that further minimizes potential adverse
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effects on human health and the
environment.

2. Flexible Fuel and Alternative Fuel
Vehicle Credits

EPA is finalizing its proposal to allow
flexible-fuel vehicles (FFVs) and
alternative fuel vehicles to generate
credits for purposes of the GHG rule
starting in the 2012 model year. FFVs
are vehicles that can run on both an
alternative fuel and a conventional fuel.
Most FFVs are E85 vehicles, which can
run on a mixture of up to 85 percent
ethanol and gasoline. Dedicated
alternative fuel vehicles are vehicles
that run exclusively on an alternative
fuel (e.g., compressed natural gas).
These credits are designed to
complement the treatment of FFVs
under CAFE, consistent with the
emission reduction objectives of the
CAA. As explained at proposal, EPCA
includes an incentive under the CAFE
program for production of dual-fueled
vehicles or FFVs, and dedicated
alternative fuel vehicles.216 For FFVs
and dual-fueled vehicles, the EPCA/
EISA credits have three elements: (1)
The assumption that the vehicle is
operated 50% of the time on the
conventional fuel and 50% of the time
on the alternative fuel, (2) that 1 gallon
of alternative fuel is treated as 0.15
gallon of fuel, essentially increasing the
fuel economy of a vehicle on alternative
fuel by a factor of 6.67, and (3) a “cap”
provision that limits the maximum fuel
economy increase that can be applied to
a manufacturer’s overall CAFE
compliance value for all CAFE
compliance categories (i.e., domestic
passenger cars, import passenger cars,
and light trucks) to 1.2 mpg through
2014 and 1.0 mpg in 2015. EPCA’s
provisions were amended by the EISA
to extend the period of availability of
the FFV credits, but to begin phasing
them out by annually reducing the
amount of FFV credits that can be used
in demonstrating compliance with the
CAFE standards.21?7 EPCA does not
premise the availability of the FFV
credits on actual use of alternative fuel.
Under EPCA, after MY 2019 no FFV
credits will be available for CAFE
compliance.218 Under EPCA, for
dedicated alternative fuel vehicles, there
are no limits or phase-out. As proposed,

216 49 U.S.C. 32905.

217 See 49 U.S.C. 32906. The mechanism by
which EPCA provides an incentive for production
of FFVs is by specifying that their fuel economy is
determined using a special calculation procedure
that results in those vehicles being assigned a
higher fuel economy level than would otherwise
occur. 49 U.S.C. 32905(b). This is typically referred
to as an FFV credit.

21849 U.S.C. 32906.

FFV and Alternative Fuel Vehicle
Credits will be calculated as a part of
the calculation of a manufacturer’s
overall fleet average fuel economy and
fleet average carbon-related exhaust
emissions (§ 600.510-12).

Manufacturers supported the
inclusion of FFV credits in the program.
Chrysler noted that the credits
encourage manufacturers to continue
production of vehicles capable of
running on alternative fuels as the
production and distribution systems of
such fuels are developed. Chrysler
believes the lower carbon intensity of
such fuels is an opportunity for further
greenhouse gas reductions and
increased energy independence, and the
continuance of such incentives
recognizes the important potential of
this technology to reduce GHGs. Toyota
noted that because actions taken by
manufacturers to comply with EPA’s
regulation will, to a large extent, be the
same as those taken to comply with
NHTSA’s CAFE regulation, it is
appropriate for EPA to consider
flexibilities contained in the CAFE
program that clearly impact product
plans and technology deployment plans
already in place or nearly in place.
Toyota believes that adopting the FFV
credit for a transitional period of time
appears to recognize this reality, while
providing a pathway to eventually
phase-out the flexibility.

As proposed, electric vehicles (EVs)
or plug-in hybrid electric vehicles
(PHEVs) are not eligible to generate this
type of credit. These vehicles are
covered by the advanced technology
vehicle incentives provisions described
in Section III.C.3, so including them
here would lead to a double counting of
credits.

a. Model Year 2012—-2015 Credits
i. FFVs

For the GHG program, EPA is
allowing FFV credits corresponding to
the amounts allowed by the amended
EPCA but only during the period from
MYs 2012 to 2015. (As discussed below
in Section IILE., EPA is not allowing
CAFE-based FFV credits to be generated
as part of the early credits program.) As
noted at proposal, several manufacturers
have already taken the availability of
FFV credits into account in their near-
term future planning for CAFE and this
reliance indicates that these credits
need to be considered in assessing
necessary lead time for the CO,
standards. Manufacturers commented
that the credits are necessary in
allowing them to transition to the new
standards. EPA thus believes that
allowing these credits, in the near term,

would help provide adequate lead time
for manufacturers to implement the new
multi-year standards, but that for the
longer term there is adequate lead time
without the use of such credits. This
will also tend to harmonize the GHG
and the CAFE program during these
interim years. As discussed below, EPA
is requiring for MY 2016 and later that
manufacturers will need to reliably
estimate the extent to which the
alternative fuel is actually being used by
vehicles in order to count the alternative
fuel use in the vehicle’s CO, emissions
level determination. Beginning in MY
2016, the FFV credits as described
above for MY 2012-2015 will no longer
be available for EPA’s GHG program.
Rather, GHG compliance values will be
based on actual emissions performance
of the FFV on conventional and
alternative fuels, weighted by the actual
use of these fuels in the FFVs.

As with the CAFE program, EPA will
base MY 2012-2015 credits on the
assumption that the vehicles would
operate 50% of the time on the
alternative fuel and 50% of the time on
conventional fuel, resulting in CO,
emissions that are based on an
arithmetic average of alternative fuel
and conventional fuel CO, emissions.219
In addition, the measured CO»
emissions on the alternative fuel will be
multiplied by a 0.15 volumetric
conversion factor which is included in
the CAFE calculation as provided by
EPCA. Through this mechanism a gallon
of alternative fuel is deemed to contain
0.15 gallons of fuel. For example, for a
flexible-fuel vehicle that emitted 330
g/mi CO, operating on E85 and 350
g/mi CO, operating on gasoline, the
resulting CO; level to be used in the
manufacturer’s fleet average calculation
would be:

_ [(330x0.15) +350]

Co, = =199.8g/mi

EPA understands that by using the
CAFE approach—including the 0.15
factor—the CO, emissions value for the
vehicle is calculated to be significantly
lower than it actually would be
otherwise, even if the vehicle were
assumed to operate on the alternative
fuel at all times. This represents a
“credit” being provided to FFVs.

EPA notes also that the above
equation and example are based on an
FFV that is an E85 vehicle. EPCA, as
amended by EISA, also establishes the
use of this approach, including the 0.15
factor, for all alternative fuels, not just

21949 U.S.C. 32905(b).
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E85.220 The 0.15 factor is used for B-20
(20 percent biofuel and 80 percent
diesel) FFVs. EPCA also establishes this
approach, including the 0.15 factor, for
gaseous-fueled dual-fueled vehicles,
such as a vehicle able to operate on
gasoline and CNG.221 (For natural gas
dual-fueled vehicles, EPCA establishes a
factor of 0.823 gallons of fuel for every
100 cubic feet a natural gas used to
calculate a gallons equivalent.222) The
EISA’s use of the 0.15 factor in this way
provides a similar regulatory treatment
across the various types of alternative
fuel vehicles. EPA also will use the 0.15
factor for all FFVs in order not to
disrupt manufacturers’ near-term
compliance planning and assure
sufficient lead time. EPA, in any case,
expects the vast majority of FFVs to be
E85 vehicles, as is the case today.

The FFV credit limits for CAFE are
1.2 mpg for model years 2012-2014 and
1.0 mpg for model year 2015.223 In CO-
terms, these CAFE limits translate to
declining CO, credit limits over the four
model years, as the CAFE standards
increase in stringency. As the CAFE
standard increases numerically, the
limit becomes a smaller fraction of the
standard. EPA proposed, but is not
adopting, credit limits based on the
overall industry average CO, standards
for cars and trucks. EPA also requested
comments on basing the calculated CO,
credit limits on the individual
manufacturer fleet-average standards
calculated from the footprint curves.
EPA received comment from one
manufacturer supporting this approach.
EPA also received comments from
another manufacturer recommending
that the credit limits for an individual
manufacturer be based instead on that
manufacturer’s fleet average
performance. The commenter noted that
this approach is in line with how CAFE
FFV credit limits are applied. This is
due to the fact that the GHG-equivalent
of the CAFE 1.2 mpg cap will vary due
to the non-linear relationship between
fuel economy and GHGs/fuel
consumption. EPA agrees with this
approach since it best harmonizes how
credit limits are determined in CAFE.
EPA intended and continues to believe
it is appropriate to provide essentially
the same FFV credits under both
programs for MYs 2012-2015.
Therefore, EPA is finalizing FFV credits
limits for MY 2012-2015 based on a
manufacturer’s fleet-average
performance. For example, if a
manufacturer’s 2012 car fleet average

22049 U.S.C. 32905(c
22149 U.S.C. 32905(d
22249 U.S.C. 32905(c
22349 U.S.C. 32906(a

emissions performance was 260 g/mile
(34.2 mpg), the credit limit in CO; terms
would be 9.5 g/mile (34.2 mpg — 1.2
mpg = 33.0 mpg = 269.5 g/mile) and if
it were 270 g/mile the limit would be
10.2 g/mile.

ii. Dedicated Alternative Fuel Vehicles

As proposed, EPA will calculate CO»
emissions from dedicated alternative
fuel vehicles for MY 2012—-2015 by
measuring the CO, emissions over the
test procedure and multiplying the
results by the 0.15 conversion factor
described above. For example, for a
dedicated alternative fuel vehicle that
would achieve 330 g/mi CO, while
operating on alcohol (ethanol or
methanol), the effective CO, emissions
of the vehicle for use in determining the
vehicle’s CO, emissions would be
calculated as follows:

CO, =330x0.15 =49.5 g/mi
b. Model Years 2016 and Later
i. FFVs

EPA is treating FFV credits the same
as under EPCA for model years 2012—
2015, but is applying a different
approach starting with model year 2016.
EPA recognizes that under EPCA
automatic FFV credits are entirely
phased out of the CAFE program by MY
2020, and apply in the prior model
years with certain limitations, but
without a requirement that the
manufacturers demonstrate actual use of
the alternative fuel. Unlike EPCA, CAA
section 202(a) does not mandate that
EPA treat FFVs in a specific way.
Instead EPA is required to exercise its
own judgment and determine an
appropriate approach that best promotes
the goals of this CAA section. Under
these circumstances, EPA will treat
FFVs for model years 2012—-2015 the
same as under EPCA, as part of
providing sufficient lead time given
manufacturers’ compliance strategies
which rely on the existence of these
EPCA statutory credits, as explained
above.

Starting with model year 2016, as
proposed, EPA will no longer allow
manufacturers to base FFV emissions on
the use of the 0.15 factor credit
described above, and on the use of an
assumed 50% usage of alternative fuel.
Instead, EPA believes the appropriate
approach is to ensure that FFV
emissions are based on demonstrated
emissions performance. This will
promote the environmental goals of the
final program. EPA received several
comments in support of EPA’s proposal
to use this approach instead of the
EPCA approach for MY 2016 and later.
Under the EPA program in MY 2016 and

later, manufacturers will be allowed to
base an FFV’s emissions compliance
value in part on the vehicle test values
run on the alternative fuel, for that
portion of its fleet for which the
manufacturer demonstrates utilized the
alternative fuel in the field. In other
words, the default is to assume FFVs
operate on 100% gasoline, and the
emissions value for the FFV vehicle will
be based on the vehicle’s tested value on
gasoline. However, if a manufacturer
can demonstrate that a portion of its
FFVs are using an alternative fuel in
use, then the FFV emissions compliance
value can be calculated based on the
vehicle’s tested value using the
alternative fuel, prorated based on the
percentage of the fleet using the
alternative fuel in the field. An example
calculation is described below. EPA
believes this approach will provide an
actual incentive to ensure that such
fuels are used. The incentive arises
since actual use of the flexible fuel
typically results in lower tailpipe GHG
emissions than use of gasoline and
hence improves the vehicles’
performance, making it more likely that
its performance will improve a
manufacturers’ average fleetwide
performance. Based on existing
certification data, E85 FFV CO,
emissions are typically about 5 percent
lower on E85 than CO, emissions on
100 percent gasoline. Moreover,
currently there is little incentive to
optimize CO, performance for vehicles
when running on E85. EPA believes the
above approach would provide such an
incentive to manufacturers and that E85
vehicles could be optimized through
engine redesign and calibration to
provide additional CO, reductions.

Under the EPCA credit provisions,
there is an incentive to produce FFVs
but no actual incentive to ensure that
the alternative fuels are used, or that
actual vehicle fuel economy improves.
GHG and energy security benefits are
only achieved if the alternative fuel is
actually used and (for GHGs) that
performance improves, and EPA’s
approach for MY 2016 and beyond will
now provide such an incentive. This
approach will promote greater use of
alternative fuels, as compared to a
situation where there is a credit but no
usage requirement. This is also
consistent with the agency’s overall
commitment to the expanded use of
renewable fuels. Therefore, EPA is
basing the FFV program for MYs 2016
and thereafter on real-world reductions:
i.e., actual vehicle CO, emissions levels
based on actual use of the two fuels,
without the 0.15 conversion factor
specified under EISA.
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For 2016 and later model years, EPA
will therefore treat FFVs similarly to
conventional fueled vehicles in that
FFV emissions would be based on
actual CO; results from emission testing
on the fuels on which it operates. In
calculating the emissions performance
of an FFV, manufacturers may base FFV
emissions on vehicle testing based on
the alternative fuel emissions, if they
can demonstrate that the alternative fuel
is actually being used in the vehicles.
Performance will otherwise be
calculated assuming use only of
conventional fuel. The manufacturer
must establish the ratio of operation that
is on the alternative fuel compared to
the conventional fuel. The ratio will be
used to weight the CO, emissions
performance over the 2-cycle test on the
two fuels. The 0.15 conversion factor
will no longer be included in the CO»
emissions calculation. For example, for
a flexible-fuel vehicle that emitted 300
g/mi CO, operating on E85 ten percent
of the time and 350 g/mi CO; operating
on gasoline ninety percent of the time,
the CO» emissions for the vehicles to be
used in the manufacturer’s fleet average
would be calculated as follows:

CO2 = (300 x 0.10) + (350 x 0.90) = 345
g/mi

The most complex part of this
approach is to establish what data are
needed for a manufacturer to accurately
demonstrate use of the alternative fuel,
where the manufacturer intends for its
performance to be calculated based on
some use of alternative fuels. One
option EPA is finalizing is establishing
a rebuttable presumption using a
national average approach based on
national E85 fuel use. Manufacturers
could use this value along with their
vehicle emissions results demonstrating
lower emissions on E85 to determine
the emissions compliance values for
FFVs sold by manufacturers under this
program. For example, national E85
volumes and national FFV sales may be
used to prorate E85 use by manufacturer
sales volumes and FFVs already in-use.
Upon a manufacturer’s written request,
EPA will conduct an analysis of vehicle
miles travelled (VMT) by year for all
FFVs using its emissions inventory
MOVES model. Using the VMT ratios
and the overall E85 sales, E85 usage will
be assigned to each vehicle. This
method accounts for the VMT of new
FFVs and FFVs already in the existing
fleet using VMT data in the model. The
model will then be used to determine
the ratio of E85 and gasoline for new
vehicles being sold. Fluctuations in E85
sales and FFV sales will be taken into
account to adjust the manufacturers’
E85 actual use estimates annually. EPA

plans to make this assigned fuel usage
factor available through guidance prior
to the start of MY 2016 and adjust it
annually as necessary. EPA believes this
is a reasonable way to apportion E85 use
across the fleet.

If manufacturers decide not to use
EPA’s assigned fuel usage based on the
national average analysis, they have a
second option of presenting their own
data for consideration as the basis for
evaluating fuel usage. Manufacturers
have suggested demonstrations using
vehicle on-board data gathering through
the use of on-board sensors and
computers. California’s program allows
FFV credits based on FFV use and
envisioned manufacturers collecting
fuel use data from vehicles in fleets with
on-site refueling. Manufacturers must
present a statistical analysis of
alternative fuel usage data collected on
actual vehicle operation. EPA is not
attempting to specify how the data is
collected or the amount of data needed.
However, the analysis must be based on
sound statistical methodology.
Uncertainty in the analysis must be
accounted for in a way that provides
reasonable certainty that the program
does not result in loss of emissions
reductions.

EPA received comments that the 2016
and later FFV emissions performance
methodology should be based on the life
cycle emissions (i.e., including the
upstream GHG emissions associated
with fuel feedstocks, production, and
transportation) associated with the use
of the alternative fuel. Commenters are
concerned that the use of ethanol will
not result in lower GHGs on a lifecycle
basis. After considering these
comments, EPA is not including
lifecycle emissions in the calculation of
vehicle credits. EPA continues to
believe that it is appropriate to base
credits for MY 2012-2015 on the EPCA/
CAFE credits and to base compliance
values for MY 2016 on the demonstrated
tailpipe emissions performance on
gasoline and E85, and is finalizing this
approach as proposed. EPA recently
finalized its RFS2 rulemaking which
addresses lifecycle emissions from
ethanol and the upstream GHG benefits
of E85 use are already captured by this
program,224

ii. Dedicated Alternative Fuel Vehicles

As proposed, for model years 2016
and later dedicated alternative fuel
vehicles, CO, will be measured over the
2-cycle test in order to be included in
a manufacturer’s fleet average CO»
calculations. As noted above, this is
different than CAFE methodology which

22475 FR 14670 (March 26, 2010).

provides a methodology for calculating
a petroleum-based mpg equivalent for
alternative fuel vehicles so they can be
included in CAFE. However, because
CO> can be measured directly from
alternative fuel vehicles over the test
procedure, EPA believes this is the
simplest and best approach since it is
consistent with all other vehicle testing
under the CO, program. EPA did not
receive comments on this approach.

3. Advanced Technology Vehicle
Incentives for Electric Vehicles, Plug-in
Hybrids, and Fuel Cell Vehicles

EPA is finalizing provisions that
provide a temporary regulatory
incentive for the commercialization of
certain advanced vehicle power trains—
electric vehicles (EVs), plug-in hybrid
electric vehicles (PHEVs), and fuel cell
vehicles (FCVs)—for model year 2012—
2016 light-duty and medium-duty
passenger vehicles.225 The purpose of
these provisions is to provide a
temporary incentive to promote
technologies which have the potential to
produce very large GHG reductions in
the future, but which face major
challenges such as vehicle cost,
consumer acceptance, and the
development of low-GHG fuel
production infrastructure. The tailpipe
GHG emissions from EVs, PHEVs
operated on grid electricity, and
hydrogen-fueled FCVs are zero, and
traditionally the emissions of the
vehicle itself are all that EPA takes into
account for purposes of compliance
with standards set under section 202(a).
Focusing on vehicle tailpipe emissions
has not raised any issues for criteria
pollutants, as upstream emissions
associated with production and
distribution of the fuel are addressed by
comprehensive regulatory programs
focused on the upstream sources of
those emissions.226 At this time,
however, there is no such
comprehensive program addressing
upstream emissions of GHGs, and the
upstream GHG emissions associated
with production and distribution of
electricity are higher than the
corresponding upstream GHG emissions
of gasoline or other petroleum based
fuels. In the future, if there were a
program to comprehensively control
upstream GHG emissions, then the zero
tailpipe levels from these vehicles have
the potential to produce very large GHG
reductions, and to transform the

225 See final regulations at 40 CFR 86.1866—12(a).

226 In this section, “upstream” means all fuel-
related GHG emissions prior to the fuel being
introduced to the vehicle.
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transportation sector’s contribution to
nationwide GHG emissions.

This temporary incentive program
applies only for the model years 2012—
2016 covered by this final rule. EPA will
reassess the issue of how to address
EVs, PHEVs, and FCVs in rulemakings
for model years 2017 and beyond, based
on the status of advanced technology
vehicle commercialization, the status of
upstream GHG emissions control
programs, and other relevant factors.

In the Joint Notice of Intent, EPA
stated that “EPA is currently considering
proposing additional credit
opportunities to encourage the
commercialization of advanced GHG/
fuel economy control technology such
as electric vehicles and plug-in hybrid
electric vehicles. These ‘super credits’
could take the form of a multiplier that
would be applied to the number of
vehicles sold such that they would
count as more than one vehicle in the
manufacturer’s fleet average.” 227
Following through, EPA proposed two
mechanisms by which these vehicles
would earn credits: (1) A zero grams/
mile compliance value for EVs, FCVs,
and for PHEVs when operated on grid
electricity, and (2) a vehicle multiplier
in the range of 1.2 to 2.0.228

The zero grams/mile compliance
value for EVs (and for PHEVs when
operated on grid electricity, as well as
for FCVs which involve similar
upstream GHG issues with respect to
hydrogen production) is an incentive
that operates like a credit because, while
it accurately accounts for tailpipe GHG
emissions, it does not reflect the
increase in upstream GHG emissions
associated with the electricity used by
EVs compared to the upstream GHG
emissions associated with the gasoline
or diesel fuel used by conventional
vehicles.229 For example, based on GHG
emissions from today’s national average
electricity generation (including GHG
emissions associated with feedstock
extraction, processing, and
transportation) and other key
assumptions related to vehicle
electricity consumption, vehicle
charging losses, and grid transmission
losses, a midsize EV might have an
upstream GHG emissions of about 180
grams/mile, compared to the upstream
GHG emissions of a typical midsize

227 Notice of Upcoming Joint Rulemaking to
Establish Vehicle GHG Emissions and CAFE
Standards, 74 FR 24007, 24011 (May 22, 2009).

22874 FR 49533-34.

229 See 74 FR 49533 (“EPA recognizes that for
each EV that is sold, in reality the total emissions
off-set relative to the typical gasoline or diesel
powered vehicle is not zero, as there is a
corresponding increase in upstream CO, emissions
due to an increase in the requirements for electric
utility generation”).

gasoline car of about 60 grams/mile.
Thus, the EV would cause a net
upstream GHG emissions increase of
about 120 grams/mile (in general, the
net upstream GHG increase would be
less for a smaller EV and more for a
larger EV). The zero grams/mile
compliance value provides an incentive
because it is less than the 120 grams/
mile value that would fully account for
the net increase in GHG emissions,
counting upstream emissions.23° The
net upstream GHG impact could change
over time, of course, based on changes
in electricity generation or gasoline
production.

The proposed vehicle multiplier
incentive would also have operated like
a credit as it would have allowed an EV,
PHEV, or FCV to count as more than one
vehicle in the manufacturer’s fleet
average. For example, combining a
multiplier of 2.0 with a zero grams/mile
compliance value for an EV would
allow that EV to be counted as two
vehicles, each with a zero grams/mile
compliance value, in the manufacturer’s
fleet average calculations. In effect, a
multiplier of 2.0 would double the
overall credit associated with an EV,
PHEV, or FCV.

EPA explained in the proposal that
the potential for large future emissions
benefits from these technologies
provides a strong reason for providing
incentives at this time to promote their
commercialization in the 2012-2016
model years. At the same time, EPA
acknowledged that the zero grams/mile
compliance value did not account for
increased upstream GHG emissions.
EPA requested comment on providing
some type of incentive, the
appropriateness of both the zero grams/
mile and vehicle multiplier incentive
mechanisms, and on any alternative
approaches for addressing advanced
technology vehicle incentives. EPA
received many comments on these
issues, which will be briefly
summarized below.

Although some environmental
organizations and State agencies
supported the principle of including
some type of regulatory incentive
mechanism, almost all of their
comments were opposed to the
combination of both the zero grams/mile
compliance value and multipliers in the
higher end of the proposed range of 1.2

230 This 120 grams/mile value for a midsize EV

is approximately similar to the compliance value
for today’s most efficient conventional hybrid
vehicle, so the EV would not be significantly more
“GHG-positive” than the most efficient conventional
hybrid counterpart under a full accounting
approach. It should be noted that these emission
levels would still be well below the footprint targets
for the vehicles in question.

to 2.0. The California Air Resources
Board stated that the proposed credits
“are excessive” and the Union of
Concerned Scientists stated that it
“strongly objects” to the approach that
lacks “technical justification” by not
“accounting for upstream emissions.”
The Natural Resources Defense Council
(NRDC) stated that the credits could
“undermine the emissions benefits of
the program and will have the
unintended consequence of slowing the
development of conventional cleaner
vehicle emission reduction technologies
into the fleet.” NRDC, along with several
other commenters who made the same
point, cited an example based on
Nissan’s public statements that it plans
on producing up to 150,000 Nissan Leaf
EVs in the near future at its plant in
Smyrna, Tennessee.231 NRDC'’s analysis
showed that if EVs were to account for
10% of Nissan’s car fleet in 2016, the
combination of the zero grams/mile and
2.0 multiplier would allow Nissan to
make only relatively small
improvements to its gasoline car fleet
and still be in compliance. NRDC
described a detailed methodology for
calculating “true full fuel cycle
emissions impacts” for EVs. The Sierra
Club suggested that the zero grams/mile
credit would “taint” EVs as the public
comes to understand that these vehicles
are not zero-GHG vehicles, and that the
zero grams/mile incentive would allow
higher gasoline vehicle GHG emissions.
Most vehicle manufacturers were
supportive of both the zero grams/mile
compliance value and a higher vehicle
multiplier. The Alliance of Automobile
Manufacturers supported zero grams/
mile “since customers need to receive a
clear signal that they have made the
right choice by preferring an EV, PHEV,
or EREV. * * * However, the Alliance
recognizes the need for a comprehensive
approach with shared responsibility in
order to achieve an overall carbon
reduction.” Nissan claimed that zero
grams/mile is “legally required,” stating
that EPA’s 2-cycle test procedures do
not account for upstream GHG
emissions, that accounting for upstream
emissions from electric vehicles but not
from other vehicles would be arbitrary,
and that including upstream GHG
would “disrupt the careful balancing
embedded into the National Program.”
Several other manufacturers, including
Ford, Chrysler, Toyota, and Mitsubishi,
also supported the proposed zero grams/
mile compliance value. BMW suggested
a compliance value approach similar to

231“Secretary Chu Announces Closing of $1.4
Billion Loan to Nissan,” Department of Energy,
January 28, 2010, http://www.energy.gov/news/
8581.htm. EPA Docket EPA-HQ-OAR-2009-0472.
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that used for CAFE compliance
(described below), which would yield a
very low, non-zero grams/mile
compliance value. Honda opposed the
zero grams/mile incentive. Honda
suggested that EPA should fully account
for upstream GHG and “should separate
incentives and credits from the
measurement of emissions.”
Automakers universally supported
higher multipliers, many higher than
the maximum 2.0 level proposed by
EPA. Honda suggested a multiplier of
16.0 for FCVs. Mitsubishi supported the
concept of larger, temporary incentives
until advanced technology vehicle sales
achieved a 10% market share. Finally,
some commenters suggested that other
technologies should also receive
incentives, such as diesel vehicles,
hydrogen-fueled internal combustion
engines, and natural gas vehicles.

Based on a careful consideration of
these comments, EPA is modifying its
proposed advanced technology vehicle
incentive program for EVs, PHEVs, and
FCVs produced in 2012-2016. EPA is
not extending the program to include
additional technologies at this time. The
final incentive program, and our
rationale for it, are described below.

One, the incentive program retains the
zero grams/mile value for EVs and
FCVs, and for PHEVs when operated on
grid electricity, subject to vehicle
production caps discussed below. EPA
acknowledges that, based on current
electricity and hydrogen production
processes, that EVs, PHEVs, and FCVs
yield higher upstream GHG emissions
than comparable gasoline vehicles. But
EPA reiterates its support for
temporarily rewarding advanced
emissions control technologies by
foregoing modest emissions reductions
in the short term in order to lay the
foundation for the potential for much
larger emission reductions in the longer
term.232 EPA notes that EVs, PHEVs,
and FCVs are potential GHG “game
changers” if major cost and consumer
barriers can be overcome and if there is
a nationwide transformation to low-
GHG electricity (or hydrogen, in the
case of FCVs).

Although EVs and FCVs will have
compliance values of zero grams/mile,
PHEV compliance values will be
determined by combining zero grams/
mile for grid electricity operation with
the GHG emissions from the 2-cycle test
results during operation on liquid fuel,
and weighting these values by the
percentage of miles traveled that EPA

232 EPA has adopted this strategy in several of its
most recent and important mobile source
rulemakings, such as its Tier 2 Light-Duty Vehicle,
2007 Heavy-Duty Highway, and Tier 4 Nonroad
Diesel rulemakings.

believes will be performed on grid
electricity and on liquid fuel, which
will vary for different PHEVs. EPA is
currently considering different
approaches for determining the
weighting factor to be used in
calculating PHEV GHG emissions
compliance values. EPA will consider
the work of the Society of Automotive
Engineers Hybrid Technical Standards
Committee, as well as other relevant
factors. EPA will issue a final rule on
this methodology by the fall of 2010,
when EPA expects some PHEVs to
initially enter the market.

EPA agrees with the comments by the
environmental organizations, States,
and Honda that the zero grams/mile
compliance value will reduce the
overall GHG benefits of the program.
However, EPA believes these reductions
in GHG benefits will be relatively small
based on the projected production of
EVs, PHEVs, and FCVs during the 2012—
2016 timeframe, along with the other
changes that we are making in the
incentive program. EPA believes this
modest potential for reduction in near-
term emissions control is more than
offset by the potential for very large
future emissions reductions that
commercialization of these technologies
could promote.

Two, the incentive program will not
include any vehicle multipliers, i.e., an
EV’s zero grams/mile compliance value
will count as one vehicle in a
manufacturer’s fleet average, not as
more than one vehicle as proposed. EPA
has concluded that the combination of
the zero grams/mile and multiplier
credits would be excessive. Compared
to the maximum multiplier of 2.0 that
EPA had proposed, dropping this
multiplier reduces the aggregate impact
of the overall credit program by a factor
of two (less so for lower multipliers, of
course).

Three, EPA is placing a cumulative
cap on the total production of EVs,
PHEVs, and FCVs for which an
individual manufacturer can claim the
zero grams/mile compliance value
during model years 2012—-2016. The
cumulative production cap will be
200,000 vehicles, except those
manufacturers that sell at least 25,000
EVs, PHEVs, and FCVs in MY 2012 will
have a cap of 300,000 vehicles for MY
2012-2016. This higher cap option is an
additional incentive for those
manufacturers that take an early
leadership role in aggressively and
successfully marketing advanced
technology vehicles. These caps are a
second way to limit the potential GHG
benefit losses associated with the
incentive program and therefore are
another response to the concerns that

the proposed incentives were excessive
and could significantly undermine the
program’s GHG benefits. If, for example,
500,000 EVs were produced in 2012—
2016 that qualified for the zero grams/
mile compliance value, the loss in GHG
benefits due to this program would be
about 25 million metric tons, or less
than 3 percent of the total projected
GHG benefits of this program.233 The
rationale for these caps is that the
incentive for EVs, PHEVs, and FCVs is
most critical when individual
automakers are beginning to introduce
advanced technologies in the market,
and less critical once individual
automakers have successfully achieved
a reasonable market share and
technology costs decline due to higher
production volumes and experience.
EPA believes that cap levels of 200,000-
300,000 vehicles over a five model year
period are reasonable, as production
greater than this would indicate that the
manufacturer has overcome at least
some of the initial market barriers to
these advanced technologies. Further,
EPA believes that it is unlikely that
many manufacturers will approach
these cap levels in the 2012-2016
timeframe.234

Production beyond the cumulative
vehicle production cap for a given
manufacturer in MY 2012-2016 would
have its compliance values calculated
according to a methodology that
accounts in full for the net increase in
upstream GHG emissions. For an EV, for
example, this would involve: (1)
Measuring the vehicle electricity
consumption in watt-hours/mile over
the 2-cycle test (in the example
introduced earlier, a midsize EV might
have a 2-cycle test electricity
consumption of 230 watt-hours/mile),
(2) adjusting this watt-hours/mile value
upward to account for electricity losses
during transmission and vehicle
charging (dividing 230 watt-hours/mile
by 0.93 to account for grid/transmission
losses and by 0.90 to reflect losses
during vehicle charging yields a value of
275 watt-hours/mile), (3) multiplying
the adjusted watt-hours/mile value by a

233 See Regulatory Impact Analysis, Appendix
5.B. While it is, of course, impossible to predict the
number of EVs, PHEVs, and FCVs that will be
produced between 2012 and 2016 with absolute
certainty, EPA believes that 500,000 “un-capped”
EVs is an optimistic scenario. Fewer EVs, or a
combination of 500,000 EVs and PHEVs, would
lessen the short-term reduction in GHG benefits.
Production of more than 500,000 “un-capped” EVs
would increase the short-term reduction in GHG
benefits.

234 Fundamental power train changes in the
automotive market typically evolve slowly over
time. For example, over ten years after the U.S.
introduction of the first conventional hybrid
electric vehicle, total hybrid sales are
approximately 300,000 units per year.
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nationwide average electricity upstream
GHG emissions rate of 0.642 grams/
watt-hour at the powerplant 235 (275
watt-hours/mile multiplied by 0.642
grams GHG/watt-hour yields 177 grams/
mile), and 4) subtracting the upstream
GHG emissions of a comparable midsize
gasoline vehicle of 56 grams/mile to
reflect a true net increase in upstream
GHG emissions (177 grams/mile for the
EV minus 56 grams/mile for the gasoline
vehicle yields a net increase and EV
compliance value of 121 grams/
mile).236237 The full accounting
methodology for the portion of PHEV
operation on grid electricity would use
this same approach.

EPA projects that the aggregate impact
of the incentive program on advanced
technology vehicle GHG compliance
values will be similar to the way
advanced technologies are treated under
DOT’s CAFE program. In the CAFE
program, the mpg value for an EV is
determined using a “petroleum
equivalency factor” that has a 1/0.15
factor built into it similar to the flexible
fuel vehicle credit.238 For example,
under current regulations, an EV with a
2-cycle electricity consumption of 230

235 The nationwide average electricity upstream
GHG emissions rate of 0.642 grams GHG/watt-hour
was calculated from 2005 nationwide powerplant
data for CO,, CHy4, and N,O emissions from
eGRID2007 (http://www.epa.gov/cleanenergy/
energy-resources/egrid/index.html), converting to
CO; -e using Global Warming Potentials of 25 for
CH4 and 298 for N,O, and multiplying by a factor
of 1.06 to account for GHG emissions associated
with feedstock extraction, transportation, and
processing (based on Argonne National Laboratory’s
The Greenhouse Gases, Regulated Emissions, and
Energy Use in Transportation (GREET) Model,
Version 1.8c.0, available at http://
www.transportation.anl.gov/modeling_simulation/
GREET/). EPA Docket EPA-HQ-OAR-2009-0472.
EPA recognizes that there are many issues involved
with projecting the electricity upstream GHG
emissions associated with future EV and PHEV use
including, but not limited to, average vs marginal,
daytime vs nighttime vehicle charging, geographical
differences, and changes in future electricity
feedstocks. EPA chose to use the 2005 national
average value because it is known and
documentable. Values appropriate for future vehicle
use may be higher or lower than this value. EPA
will reevaluate this value in future rulemakings.

236 A midsize gasoline vehicle with a footprint of
45 square feet would have a MY 2016 GHG target
of about 225 grams/mile; dividing 8887 grams CO,/
gallon of gasoline by 225 grams/mile yields an
equivalent fuel economy level of 39.5 mpg; and
dividing 2208 grams upstream GHG/gallon of
gasoline by 39.5 mpg yields a midsize gasoline
vehicle upstream GHG value of 56 grams/mile. The
2208 grams upstream GHG/gallon of gasoline is
calculated from 19,200 grams upstream GHG/
mmBtu (Renewable Fuel Standard Program,
Regulatory Impact Analysis, Section 2.5.8, February
2010) and multiplying by 0.115 mmBtu/gallon of
gasoline.

237 Manufacturers can utilize alternate calculation
methodologies if shown to yield equivalent or
superior results and if approved in advance by the
Administrator.

23865 FR 36987 (June 12, 2000).

watt-hours/mile would have a CAFE
rating of about 360 miles per gallon,
which would be equivalent to a gasoline
vehicle GHG emissions value of 25
grams/mile, which is close to EPA’s zero
grams/mile for EV production that is
below an individual automaker’s
cumulative vehicle production cap. The
exception would be if a manufacturer
exceeded its cumulative vehicle
production cap during MY 2012-2016.
Then, the same EV would have a GHG
compliance value of about 120 grams/
mile, which would be significantly
higher than the 25 gram/mile implied by
the 360 mile/gallon CAFE value.

EPA disagrees with Nissan that
excluding upstream GHGs is legally
required under section 202(a)(1). In this
rulemaking, EPA is adopting standards
under section 202(a)(1), which provides
EPA with broad discretion in setting
emissions standards. This includes
authority to structure the emissions
standards in a way that provides an
incentive to promote advances in
emissions control technology. This
discretion includes the adjustments to
compliance values adopted in the final
rule, the multipliers we proposed, and
other kinds of incentives. EPA
recognizes that we have not previously
made adjustments to a compliance value
to account for upstream emissions in a
section 202(a) vehicle emissions
standard, but that does not mean we do
not have authority to do so in this case.
In addition, EPA is not directly
regulating upstream GHG emissions
from stationary sources, but instead is
deciding how much value to assign to
a motor vehicle for purposes of
compliance calculations with the motor
vehicle standard. While the logical
place to start is the emissions level
measured under the test procedure,
section 202(a)(1) does not require that
EPA limit itself to only that level. For
vehicles above the production volume
cap described above, EPA will adjust
the measured value to a level that
reflects the net difference in upstream
GHG emissions compared to a
comparable conventional vehicle. This
will account for the actual GHG
emissions increase associated with the
use of the EV. As shown above,
upstream GHG emissions attributable to
increased electricity production to
operate EVs or PHEVSs currently exceed
the upstream GHG emissions
attributable to gasoline vehicles. There
is a rational basis for EPA to account for
this net difference, as that best reflects
the real world effect on the air pollution
problem we are addressing. For vehicles
above the cap, EPA is reasonably and
fairly accounting for the incremental

increase in upstream GHG emissions
from both the electric vehicles and the
conventional vehicles. EPA is not, as
Nissan suggested, arbitrarily counting
upstream emissions for electric vehicles
but not for conventional fuel vehicles.

EPA recognizes that every motor
vehicle fuel and fuel production process
has unique upstream GHG emissions
impacts. EPA has discretion in this
rulemaking under section 202(a) on
whether to account for differences in net
upstream GHG emissions relative to
gasoline produced from oil, and intends
to only consider upstream GHG
emissions for those fuels that have
significantly higher or lower GHG
emissions impacts. At this time, EPA is
only making such a determination for
electricity, given that, as shown above
in the example for a midsize car,
electricity upstream GHG emissions are
about three times higher than gasoline
upstream GHG emissions. For example,
the difference in upstream GHG
emissions for both diesel fuel from oil
and CNG from natural gas are relatively
small compared to differences
associated with electricity. Nor is EPA
arbitrarily ignoring upstream GHG
emissions of flexible fuel vehicles
(FFVs) that can operate on E85. Data
show that, on average, FFVs operate on
gasoline over 99 percent of the time, and
on E85 fuel less than 1 percent of the
time.239 EPA’s recently promulgated
Renewable Fuel Standard Program
shows that, with respect to aggregate
lifecycle emissions including non-
tailpipe GHG emissions (such as
feedstock growth, transportation, fuel
production, and land use), lifecycle
emissions for ethanol from corn using
advanced production technologies are
about 20 percent less GHG than gasoline
from o0il.240 Given this difference, and
that E85 is used in FFVs less than 1
percent of the time, EPA has concluded
that it is not necessary to adopt a more
complicated upstream accounting for
FFVs. Accordingly, EPA’s incentive
approach here is both reasonable and
authorized under section 202(a)(1).

In summary, EPA believes that this
program for MY 2012-2016 strikes a
reasoned balance by providing a
temporary regulatory incentive to help
promote commercialization of advanced
vehicle technologies which are potential
game-changers, but which also face
major barriers, while effectively
minimizing potential GHG losses by
dropping the proposed multiplier and
adding individual automaker

239 Renewable Fuel Standard Program (RFS2),
Regulatory Impact Analysis, Section 1.7.4, February
2010.

24075 FR 14670 (March 26, 2010).
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production volume caps. In the future,
if there were a program to control utility
GHG emissions, then these advanced
technology vehicles have the potential
to produce very large reductions in GHG
emissions, and to transform the
transportation sector’s contribution to
nationwide GHG emissions. EPA will
reassess the issue of how to address
EVs, PHEVs, and FCVs in rulemakings
for model years 2017 and beyond based
on the status of advanced vehicle
technology commercialization, the
status of upstream GHG control
programs, and other relevant factors.

Finally, the criteria and definitions for
what vehicles qualify for the advanced
technology vehicle incentives are
provided in Section III.E. These
definitions for EVs, PHEVs, and FCVs
ensure that only credible advanced
technology vehicles are provided the
incentives.

4. Off-Cycle Technology Credits

As proposed, EPA is adopting an
optional credit opportunity intended to
apply to new and innovative
technologies that reduce vehicle CO»
emissions, but for which the CO»
reduction benefits are not significantly
captured over the 2-cycle test procedure
used to determine compliance with the
fleet average standards (i.e., “off-
cycle”).241 Eligible innovative
technologies are those that are relatively
newly introduced in one or more
vehicle models, but that are not yet
implemented in widespread use in the
light-duty fleet. EPA will not approve
credits for technologies that are not
innovative or do not provide novel
approaches to reducing greenhouse gas
emissions. Manufacturers must obtain
EPA approval for new and innovative
technologies at the time of vehicle
certification in order to earn credits for
these technologies at the end of the
model year. This approval must include
the testing methodology to be used for
quantifying credits. Further, any credits
for these off-cycle technologies must be
based on real-world GHG reductions not
significantly captured on the current 2-
cycle tests and verifiable test methods,
and represent average U.S. driving
conditions.

Similar to the technologies used to
reduce A/C system indirect CO,
emissions by increasing A/C efficiency,
eligible technologies would not be
primarily active during the 2-cycle test
and therefore the associated
improvements in CO, emissions would
not be significantly captured. Because
these technologies are not nearly so well
developed and understood, EPA is not

241 See final regulations at 40 CFR 86.1866-12(d).

prepared to consider them in assessing
the stringency of the CO; standards.
However, EPA is aware of some
emerging and innovative technologies
and concepts in various stages of
development with CO, reduction
potential that might not be adequately
captured on the FTP or HFET. EPA
believes that manufacturers should be
able to generate credit for the emission
reductions these technologies actually
achieve, assuming these reductions can
be adequately demonstrated and
verified. Examples include solar panels
on hybrids or electric vehicles, adaptive
cruise control, and active aerodynamics.
EPA believes it would be appropriate to
provide an incentive to encourage the
introduction of these types of
technologies, that bona fide reductions
from these technologies should be
considered in determining a
manufacturer’s fleet average, and that a
credit mechanism is an effective way to
do this. This optional credit opportunity
would be available through the 2016
model year.

EPA received comments from a few
manufacturers that the “new and
innovative” criteria should be
broadened. The commenters pointed out
that there are technologies already in
the marketplace that would provide
emissions reductions off-cycle and that
their use should be incentivized. One
manufacturer suggested that off-cycle
credits should be given for start-stop
technologies. EPA does not agree that
this technology, which EPA’s modeling
projects will be widely used by
manufacturers in meeting the CO,
standards, should qualify for off-cycle
credits. Start-stop technology already
achieves a significant CO, benefit on the
current 2-cycle tests, which is why
many manufacturers have announced
plans to adopt it across large segments
of the fleet. EPA recognizes there may
be additional benefits to start-stop
technology beyond the 2-cycle tests
(e.g., heavy idle use), and that this is
likely the case for other technologies
that manufacturers will rely on to meet
the MY 2012-2016 standards. EPA
plans to continue to assess the off-cycle
potential for these technologies in the
future. However, EPA does not believe
that off-cycle credits should be granted
for technologies which we expect
manufacturers to rely on in widespread
use throughout the fleet in meeting the
CO; standards. Such credits could lead
to double counting, as there is already
significant CO, benefit over the 2-cycle
tests. EPA expects that most if not all
technologies that reduce CO, emission
on the 2-cycle test will also reduce CO»
emissions during the wide variety of in-

use operation that is not directly
captured in the 2-cycle test. This is no
different than what occurs from the
control technology on vehicles for
criteria pollutants. We expect that the
catalytic converter and other emission
control technology will operate to
reduce emissions throughout in-use
driving, and not just when the vehicle
is tested on the specified test procedure.
The aim for this off-cycle credit
provisions is to provide an incentive for
technologies that normally would not be
chosen as a GHG control strategy, as
their GHG benefits are not measured on
the specified 2-cycle test. It is not
designed to provide credits for
technology that does provide significant
GHG benefits on the 2-cycle test and as
expected will also typically provide
GHG benefits in other kinds of
operation. Thus, EPA is finalizing the
“new and innovative” criteria as
proposed. That is, the potential to earn
off-cycle credits will be limited to those
technologies that are new and
innovative, are introduced in only a
limited number of vehicle models (i.e.,
not in widespread use), and are not
captured on the current 2-cycle tests.
This approach will encourage future
innovation, which may lead to the
opportunity for future emissions
reductions.

As proposed, manufacturers would
quantify CO, reductions associated with
the use of the innovative off-cycle
technologies such that the credits could
be applied on a g/mile equivalent basis,
as is the case with A/C system
improvements. Credits must be based on
real additional reductions of CO,
emissions and must be quantifiable and
verifiable with a repeatable
methodology. As proposed, the
technologies upon which the credits are
based would be subject to full useful life
compliance provisions, as with other
emissions controls. Unless the
manufacturer can demonstrate that the
technology would not be subject to in-
use deterioration over the useful life of
the vehicle, the manufacturer must
account for deterioration in the
estimation of the credits in order to
ensure that the credits are based on real
in-use emissions reductions over the life
of the vehicle.

As discussed below, EPA is finalizing
a two-tiered process for demonstrating
the CO, reductions of an innovative and
novel technology with benefits not
captured by the FTP and HFET test
procedures. First, a manufacturer must
determine whether the benefit of the
technology could be captured using the
5-cycle methodology currently used to
determine fuel economy label values.
EPA established the 5-cycle test
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methods to better represent real-world
factors impacting fuel economy,
including higher speeds and more
aggressive driving, colder temperature
operation, and the use of air
conditioning. If this determination is
affirmative, the manufacturer must
follow the procedures described below
(as codified in today’s rules). If the
manufacturer finds that the technology
is such that the benefit is not adequately
captured using the 5-cycle approach,
then the manufacturer would have to
develop a robust methodology, subject
to EPA approval, to demonstrate the
benefit and determine the appropriate
CO, gram per mile credit. As discussed
below, EPA is also providing
opportunity for public comment as part
of the approval process for such non-5-
cycle credits.

a. Technology Demonstration Using
EPA 5-Cycle Methodology

As noted above, the CO, reduction
benefit of some innovative technologies
could be demonstrated using the 5-cycle
approach currently used for EPA’s fuel
economy labeling program. The 5-cycle
methodology was finalized in EPA’s
2006 fuel economy labeling rule,242
which provides a more accurate fuel
economy label estimate to consumers
starting with 2008 model year vehicles.
In addition to the FTP and HFET test
procedures, the 5-cycle approach folds
in the test results from three additional
test procedures to determine fuel
economy. The additional test cycles
include cold temperature operation,
high temperature, high humidity and
solar loading, and aggressive and high-
speed driving; thus these tests could be
used to demonstrate the benefit of a
technology that reduces CO; over these
types of driving and environmental
conditions. Using the test results from
these additional test cycles collectively
with the 2-cycle data provides a more
precise estimate of the average fuel
economy and CO; emissions of a vehicle
for both the city and highway
independently. A significant benefit of
using the 5-cycle methodology to
measure and quantify the CO,
reductions is that the test cycles are
properly weighted for the expected
average U.S. operation, meaning that the
test results could be used without
further adjustments.

EPA continues to believe that the use
of these supplemental cycles may
provide a method by which
technologies not demonstrated on the

242 Fyel Economy Labeling of Motor Vehicles:
Revisions to Improve Calculation of Fuel Economy
Estimates; Final Rule (71 FR 77872, December 27,
2006).

baseline 2-cycles can be quantified and
is finalizing this approach as proposed.
The cold temperature FTP can capture
new technologies that improve the CO,
performance of vehicles during colder
weather operation. These improvements
may be related to warm-up of the engine
or other operation during the colder
temperature. An example of such a new,
innovative technology is a waste heat
capture device that provides heat to the
cabin interior, enabling additional
engine-off operation during colder
weather not previously enabled due to
heating and defrosting requirements.
The additional engine-off time would
result in additional CO, reductions that
otherwise would not have been realized
without the heat capture technology.

Although A/C credits for efficiency
improvements will largely be captured
in the A/C credits provisions through
the credit menu of known efficiency
improving components and controls,
certain new technologies may be able to
use the high temperatures, humidity,
and solar load of the SC03 test cycle to
accurately measure their impact. An
example of a new technology may be a
refrigerant storage device that
accumulates pressurized refrigerant
during driving operation or uses
recovered vehicle kinetic energy during
deceleration to pressurize the
refrigerant. Much like the waste heat
capture device used in cold weather,
this device would also allow additional
engine-off operation while maintaining
appropriate vehicle interior occupant
comfort levels. SCO3 test data measuring
the relative impact of innovative A/C-
related technologies could be applied to
the 5-cycle equation to quantify the CO,
reductions of the technology.

The US06 cycle may be used to
capture innovative technologies
designed to reduce CO, emissions
during higher speed and more
aggressive acceleration conditions, but
not reflected on the 2-cycle tests. An
example of this is an active
aerodynamic technology. This
technology recognizes the benefits of
reduced aerodynamic drag at higher
speeds and makes changes to the
vehicle at those speeds. The changes
may include active front or grill air
deflection devices designed to redirect
frontal airflow. Certain active
suspension devices designed primarily
to reduce aerodynamic drag by lowering
the vehicle at higher speeds may also be
measured on the US06 cycle. To
properly measure these technologies on
the US06, the vehicle would require
unique load coefficients with and
without the technologies. The different
load coefficient (properly weighted for
the US06 cycle) could effectively result

in reduced vehicle loads at the higher
speeds when the technologies are active.
Similar to the previously discussed
cycles, the results from the US06 test
with and without the technology could
then use the 5-cycle methodology to
quantify CO- reductions.

If the 5-cycle procedures can be used
to demonstrate the innovative
technology, then the regulatory
evaluation/approval process will be
relatively simple. The manufacturer will
simply test vehicles with and without
the technology installed or operating
and compare results. All 5-cycles must
be tested with the technology enabled
and disabled, and the test results will be
used to calculate a combined city/
highway CO, value with the technology
and without the technology. These
values will then be compared to
determine the amount of the credit; the
combined city/highway CO, value with
the technology operating will be
subtracted from the combined city/
highway CO, value without the
technology operating to determine the
gram per mile CO; credit. It is likely that
multiple tests of each of the five test
procedures will need to be performed in
order to achieve the necessary strong
degree of statistical significance of the
credit determination results. This will
have to be done for each model type for
which a credit is sought, unless the
manufacturer could demonstrate that
the impact of the technology was
independent of the vehicle
configuration on which it was installed.
In this case, EPA may consider allowing
the test to be performed on an engine
family basis or other grouping. At the
end of the model year, the manufacturer
will determine the number of vehicles
produced subject to each credit amount
and report that to EPA in the final
model year report. The gram per mile
credit value determined with the 5-cycle
comparison testing will be multiplied
by the total production of vehicles
subject to that value to determine the
total number of credits.

EPA received a few comments
regarding the 5-cycle approach. While
not commenting directly on the 5-cycle
testing methodology, the Alliance raised
general concerns that the proposed
approach did not offer manufacturers
enough certainty with regard to credit
applications and testing in order to take
advantage of the credits. The Alliance
further commented that the proposal
did not provide a level playing field to
all manufacturers in terms of possible
credit availability. The Alliance
recommended that rather than
attempting to quantify CO, reductions
with a prescribed test procedure on
unknown technologies, EPA should



25440

Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

handle credit applications and testing
guidelines via future guidance letters, as
technologies emerge and are developed.

EPA believes that 5-cycle testing
methodology is one clear and objective
way to demonstrate certain off-cycle
emissions control technologies, as
discussed above. It provides certainty
with regard to testing, and is available
for all manufacturers. As discussed
below, there are also other options for
manufactures where the 5-cycle test is
not appropriate. EPA is retaining this as
a primary methodology for determining
off-cycle credits. For technologies not
able to be demonstrated on the 5-cycle
test, EPA is finalizing an approach that
will include a public comment
opportunity, as discussed below, which
we believe addresses commenter
concerns regarding maintaining a level
playing field.

b. Alternative Off-Cycle Credit
Methodologies

As proposed, in cases where the
benefit of a technological approach to
reducing CO, emissions can not be
adequately represented using existing
test cycles, manufacturers will need to
develop test procedures and analytical
approaches to estimate the effectiveness
of the technology for the purpose of
generating credits. As discussed above,
the first step must be a thorough
assessment of whether the 5-cycle
approach can be used to demonstrate a
reduction in emissions. If EPA
determines that the 5-cycle process is
inadequate for the specific technology
being considered by the manufacturer
(i.e., the 5-cycle test does not
demonstrate any emissions reductions),
then an alternative approach may be
developed and submitted to EPA for
approval. The demonstration program
must be robust, verifiable, and capable
of demonstrating the real-world
emissions benefit of the technology with
strong statistical significance.

The CO; benefit of some technologies
may be able to be demonstrated with a
modeling approach, using engineering
principles. An example would be where
a roof solar panel is used to charge the
on-board vehicle battery. The amount of
potential electrical power that the panel
could supply could be modeled for
average U.S. conditions and the units of
electrical power could be translated to
equivalent fuel energy or annualized
CO, emission rate reduction from the
captured solar energy. The CO»
reductions from other technologies may
be more challenging to quantify,
especially if they are interactive with
the driver, geographic location,
environmental condition, or other
aspect related to operation on actual

roads. In these cases, manufacturers
might have to design extensive on-road
test programs. Any such on-road testing
programs would need to be statistically
robust and based on average U.S.
driving conditions, factoring in
differences in geography, climate, and
driving behavior across the U.S.

Whether the approach involves on-
road testing, modeling, or some other
analytical approach, the manufacturer
will be required to present a proposed
methodology to EPA. EPA will approve
the methodology and credits only if
certain criteria are met. Baseline
emissions and control emissions must
be clearly demonstrated over a wide
range of real world driving conditions
and over a sufficient number of vehicles
to address issues of uncertainty with the
data. The analytical approach must be
robust, verifiable, and capable of
demonstrating the real-world emissions
benefit with strong statistical
significance. Data must be on a vehicle
model-specific basis unless a
manufacturer demonstrated model
specific data was not necessary.
Approval of the approach to
determining a CO» benefit will not
imply approval of the results of the
program or methodology; when the
testing, modeling, or analyses are
complete the results will likewise be
subject to EPA review and approval.
EPA believes that manufacturers could
work together to develop testing,
modeling, or analytical methods for
certain technologies, similar to the SAE
approach used for A/C refrigerant
leakage credits.

In addition, EPA received several
comments recommending that the
approval process include an
opportunity for public comment. As
noted above, some manufacturers are
concerned that there be a level playing
field in terms of all manufacturers
having a reasonable opportunity to earn
credits under an approved approach.
Commenters also want an opportunity
for input in the methodology to ensure
the accuracy of credit determinations for
these technologies. Commenters point
out that there are a broad number of
stakeholders with experience in the
issues pertaining to the technologies
that could add value in determining the
most appropriate method to assess these
technologies’ performance. EPA agrees
with these comments and is including
an opportunity for public comment as
part of the approval process. If and
when EPA receives an application for
off-cycle credits using an alternative
non 5-cycle methodology, EPA will
publish a notice of availability in the
Federal Register with instructions on
how to comment on draft off-cycle

credit methodology. The public
information available for review will
focus on the methodology for
determining credits but the public
review obviously is limited to non-
confidential business information. The
timing for final approval will depend on
the comments received. EPA also
believes that a public review will
encourage manufacturers to be thorough
in their preparation prior to submitting
their application for credits to EPA for
approval. EPA will take comments into
consideration, and where appropriate,
work with the manufacturer to modify
their approach prior to approving any
off-cycle credits methodology. EPA will
give final notice of its determination to
the general public as well as the
applicant. Off-cycle credits would be
available in the model year following
the final approval. Thus, it will be
imperative for a manufacturer pursuing
this option to begin the process as early
as possible.

EPA also received comments that the
off-cycle credits highlights the
inadequacy of current test procedures,
and that there is a clear need for
updated certification test procedures. As
discussed in Section III. B., EPA
believes the current test procedures are
adequate for implementing the
standards finalized today. However,
EPA is interested in improving test
procedures in the future and believes
that the off-cycle credits program has
the potential to provide useful data and
insights both for the 5-cycle test
procedures and also other test
procedures that capture off-cycle
emissions.

5. Early Credit Options

EPA is finalizing a program to allow
manufacturers to generate early credits
in model years 2009-2011.243 As
described below, credits may be
generated through early additional fleet
average CO, reductions, early A/C
system improvements, early advanced
technology vehicle credits, and early
off-cycle credits. As with other credits,
early credits are subject to a five year
carry-forward limit based on the model
year in which they are generated.
Manufacturers may transfer early credits
between vehicle categories (e.g.,
between the car and truck fleet). With
the exception of MY 2009 early program
credits, as discussed below, a
manufacturer may trade other early
credits to other manufacturers without
limits. The agencies note that CAFE
credits earned in MYs prior to MY 2011
will still be available to manufacturers

243 See final regulations at 40 CFR 86.1867-12.
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for use in the CAFE program in
accordance with applicable regulations.

EPA is not adopting certification,
compliance, or in-use requirements for
vehicles generating early credits. Since
manufacturers are already certifying MY
2010 and in some cases even MY 2011
vehicles, doing so would make
certification, compliance, and in-use
requirements unworkable. As discussed
below, manufacturers are required to
submit an early credits report to EPA for
approval no later than 90 days after the
end of MY 2011. This report must
include details on all early credits the
manufacturer generates, why the credits
are bona fide, how they are quantified,
and how they can be verified.

a. Credits Based on Early Fleet Average
CO, Reductions

As proposed, EPA is finalizing
opportunities for early credit generation
in MYs 2009-2011 through over-
compliance with a fleet average CO»
baseline established by EPA. EPA is
finalizing four pathways for doing so. In
order to generate early CO, credits,
manufacturers must select one of the
four paths for credit generation for the
entire three year period and may not
switch between pathways for different
model years. For two pathways, EPA is
establishing the baseline equivalent to
the California standards for the relevant
model year. Generally, manufacturers
that over-comply with those CARB
standards would earn credits. Two
additional pathways, described below,
include credits based on over-
compliance with CAFE standards in
states that have not adopted the
California standards.

EPA received comments from
manufacturers in support of the early
credits program as a necessary
compliance flexibility. The Alliance
commented that the early credits reward
manufacturers for providing fleet
performance that exceeds California and
Federal standards and do not result in
a windfall. ATAM commented that early
credits are essential to assure the
feasibility of the proposed standards
and the need for such credits must be
evaluated in the context of the dramatic
changes the standards will necessitate
in vehicle design and the current
economic environment in which
manufacturers are called upon to make
the changes. Manufacturers also

supported retaining all four pathways,
commenting that eliminating pathways
would diminish the flexibility of the
program. EPA also received comments
from many environmental organizations
and states that the program would
provide manufacturers with windfall
credits because manufacturers will not
have to take any steps to earn credits
beyond those that are already planned
and in some cases implemented. These
commenters were particularly
concerned that the California truck
standards in MY 2009 are not as
stringent as CAFE, so overcompliance
with the California standards could be
a windfall in MY 2009, and possibly
even MY 2010. These commenters
supported an early credits program
based on overcompliance with the more
stringent of either the CAFE or
California standards in any given year.
EPA is retaining the early credits
program because EPA judges that they
are not windfall credits, and
manufacturers in some cases have
reasonably relied on the availability of
these credits, and have based early
model year compliance strategies on
their availability so that the credits are
needed to provide adequate lead for the
initial years of the program. However, as
discussed below, EPA is restricting
credit trading for MY 2009 credits
earned under the California-based
pathways.

Manufacturers selecting Pathway 1
will generate credits by over-complying
with the California equivalent baseline
established by EPA over the
manufacturer’s fleet of vehicles sold
nationwide. Manufacturers selecting
Pathway 2 will generate credits against
the California equivalent baseline only
for the fleet of vehicles sold in
California and the CAA section 177
states.244 This approach includes all
CAA 177 states as of the date of
promulgation of the Final Rule in this
proceeding. Manufacturers are required
to include both cars and trucks in the
program. Under Pathways 1 and 2, EPA
is requiring manufacturers to cover any
deficits incurred against the baseline
levels established by EPA during the

244 CAA 177 states refers to states that have
adopted the California GHG standards. At present,
there are thirteen CAA 177 states: New York,
Massachusetts, Maryland, Vermont, Maine,
Connecticut, Arizona, New Jersey, New Mexico,
Oregon, Pennsylvania, Rhode Island, Washington,
as well as Washington, DC.

three year period 2009-2011 before
credits can be carried forward into the
2012 model year. For example, a deficit
in 2011 would have to be subtracted
from the sum of credits earned in 2009
and 2010 before any credits could be
applied to 2012 (or later) model year
fleets. EPA is including this provision to
help ensure the early credits generated
under this program are consistent with
the credits available under the
California program during these model
years. In its comments, California
supported such an approach.

Table III.C.5—1 provides the California
equivalent baselines EPA is finalizing to
be used as the basis for CO> credit
generation under the California-based
pathways. These are the California GHG
standards for the model years shown.
EPA proposed to adjust the California
standards by 2.0 g/mile to account for
the exclusion of N,O and CH4, which
are included in the California GHG
standards, but not included in the
credits program. EPA received
comments from one manufacturer that
this adjustment is in error and should
not be made. The commenter noted that
EPA already includes total
hydrocarbons in the carbon balance
determination of carbon related exhaust
emissions and therefore already
accounts for CH4. EPA also includes CO
in the carbon related exhaust emissions
determination which acts to offset the
need for an N0 adjustment. The
commenter noted that THC and CO add
about 0.8 to 3.0 g/mile to the
determination of carbon related
emissions and therefore EPA should not
make the 2.0g/mile adjustment. The
commenter is correct, and therefore the
final levels shown in the table below are
2.0 g/mile higher than proposed. These
comments are further discussed in the
Response to Comments document.
Manufacturers will generate CO, credits
by achieving fleet average CO, levels
below these baselines. As shown in the
table, the California-based early credit
pathways are based on the California
vehicle categories. Also, the California-
based baseline levels are not footprint-
based, but universal levels that all
manufacturers would use.
Manufacturers will need to achieve fleet
levels below those shown in the table in
order to earn credits, using the
California vehicle category definitions.
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TABLE [lI.C.5—1—CALIFORNIA EQUIVALENT BASELINES CO, EMISSIONS LEVELS FOR EARLY CREDIT GENERATION

Model year

Passenger cars and light
trucks with an LVW of
0-3,750 Ibs

Light trucks with a LVW
of 3,751 or more and a
GVWR of up to

8,500 Ibs plus medium-duty
passenger vehicles
323 439
301 420
267 390

Manufacturers using Pathways 1 or 2
above will use year-end car and truck
sales in each category. Although
production data is used for the program
starting in 2012, EPA is using sales data
for the early credits program in order to
apportion vehicles by State. This is
described further below. Manufacturers
must calculate actual fleet average
emissions over the appropriate vehicle
fleet, either for vehicles sold nationwide
for Pathway 1, or California plus 177
states sales for Pathway 2. Early CO,
credits are based on the difference
between the baseline shown in the table
above and the actual fleet average
emissions level achieved. Any early A/
C credits generated by the manufacturer,
described below in Section III.C.5.b,
will be included in the fleet average
level determination. In model year 2009,
the California CO, standard for cars (323
g/mi CO») is equivalent to 323 g/mi CO»,
and the California light-truck standard
(437 g/mi COy) is less stringent than the
equivalent CAFE standard, recognizing
that there are some differences between
the way the California program and the
CAFE program categorize vehicles.
Manufacturers are required to show that
they over comply over the entire three
model year time period, not just the
2009 model year, to generate early
credits under either Pathways 1, 2 or 3.
A manufacturer cannot use credits
generated in model year 2009 unless
they offset any debits from model years
2010 and 2011.

EPA received comments that this
approach will provide windfall credits
to manufacturers because the MY 2009
California light truck standards are less
stringent than the corresponding CAFE
standards. While this could be accurate
if credits were based on performance in
just MY 2009, that is not how credits are
determined. Credits are based on the
performance over a three model year
period, MY 2009-2011. As noted in the
proposal, EPA expects that the
requirement to over comply over the
entire time period covering these three
model years should mean that the
credits that are generated are real and
are in excess of what would have
otherwise occurred. However, because

of the circumstances involving the 2009
model year, in particular for companies
with significant truck sales, there is
some concern that under Pathways 1, 2,
and 3, there is a potential for a large
number of credits generated in 2009
against the California standard, in
particular for a number of companies
who have significantly over-achieved on
CAFE in recent model years. Some
commenters were very concerned about
this issue and commented in support of
restricting credit trading between firms
of MY 2009 credits based on the
California program. EPA requested
comments on this approach and is
finalizing this credit trading restriction
based on continued concerns regarding
the issue of windfall credits. EPA wants
to avoid a situation where, contrary to
expectation, some part of the early
credits generated by a manufacturer are
in fact not excess, where companies
could trade such credits to other
manufacturers, risking a delay in the
addition of new technology across the
industry from the 2012 and later EPA
COs, standards. Therefore,
manufacturers selecting Pathways 1, 2,
or 3 will not be allowed to trade any MY
2009 credits that they may generate.

Commenters also recommended
basing credits on the more stringent of
the standards between CAFE and CARB,
which for MY 2009, would be the CAFE
standards. However, EPA believes that
this would not be necessary in light of
the credit provisions requiring
manufacturers choosing the California
based pathways to use the California
pathway for all three MYs 2009-2011,
and the credit trading restrictions for
MY 2009 discussed above.

In addition, for Pathways 1 and 2,
EPA is allowing manufacturers to
include alternative compliance credits
earned per the California alternative
compliance program.245 These
alternative compliance credits are based
on the demonstrated use of alternative
fuels in flex fuel vehicles. As with the

245 See Section 6.6.E, California Environmental
Protection Agency Air Resources Board, Staff
Report: Initial Statement of Reasons For Proposed
Rulemaking, Public Hearing to Consider Adoption
of Regulations to Control Greenhouse Gas
Emissions From Motor Vehicles, August 6, 2004.

California program, the credits are
available beginning in MY 2010.
Therefore, these early alternative
compliance credits are available under
EPA’s program for the 2010 and 2011
model years. FFVs are otherwise
included in the early credit fleet average
based on their emissions on the
conventional fuel. This does not apply
to EVs and PHEVs. The emissions of
EVs and PHEVs are to be determined as
described in Section I1I.C.3.
Manufacturers may choose to either
include their EVs and PHEVs in one of
the four pathways described in this
section or under the early advanced
technology emissions credits described
below, but not both due to issues of
credit double counting.

EPA is also finalizing two additional
early credit pathways manufacturers
could select. Pathways 3 and 4
incorporate credits based on over-
compliance with CAFE standards for
vehicles sold outside of California and
CAA 177 states in MY 2009-2011.
Pathway 3 allows manufacturers to earn
credits as under Pathway 2, plus earn
CAFE-based credits in other states.
Credits may not be generated for cars
sold in California and CAA 177 states
unless vehicle fleets in those states are
performing better than the standards
which otherwise would apply in those
states, I.e., the baselines shown in Table
I11.C.5—1 above.

Pathway 4 is for manufacturers
choosing to forego California-based
early credits entirely and earn only
CAFE-based credits outside of California
and CAA 177 states. Manufacturers may
not include FFV credits under the
CAFE-based early credit pathways since
those credits do not automatically
reflect actual reductions in CO»
emissions.

The baselines for CAFE-based early
pathways are provided in Table III.C.5—
2 below. They are based on the CAFE
standards for the 2009-2011 model
years. For CAFE standards in 2009-2011
model years that are footprint-based, the
baseline would vary by manufacturer.
Footprint-based standards are in effect
for the 2011 model year CAFE
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standards.246 Additionally, for Reform
CAFE truck standards, footprint
standards are optional for the 2009—
2010 model years. Where CAFE
footprint-based standards are in effect,

manufacturers will calculate a baseline
using the footprints and sales of
vehicles outside of California and CAA
177 states. The actual fleet CO,
performance calculation will also only

include the vehicles sold outside of
California and CAA 177 states, and as
mentioned above, may not include FFV
credits.

TABLE II1.C.5—2—CAFE EQUIVALENT BASELINES CO, EMISSIONS LEVELS FOR EARLY CREDIT GENERATION

Model year

Cars

Trucks

323
Footprint-based standard

381*
376"
Footprint-based standard.

*Must be footprint-based standard for manufacturers selecting footprint option under CAFE.

For the CAFE-based pathways, EPA is
using the NHTSA car and truck
definitions that are in place for the
model year in which credits are being
generated. EPA understands that the
NHTSA definitions change starting in
the 2011 model year, and therefore
changes part way through the early
credits program. EPA further recognizes
that medium-duty passenger vehicles
(MDPVs) are not part of the CAFE
program until the 2011 model year, and
therefore are not part of the early credits
calculations for 2009-2010 under the
CAFE-based pathways.

Pathways 2 through 4 involve
splitting the vehicle fleet into two
groups, vehicles sold in California and
CAA 177 states and vehicles sold

outside of these states. This approach
requires a clear accounting of location of
vehicle sales by the manufacturer. EPA
believes it will be reasonable for
manufacturers to accurately track sales
by State, based on its experience with
the National Low Emissions Vehicle
(NLEV) Program. NLEV required
manufacturers to meet separate fleet
average standards for vehicles sold in
two different regions of the country.24”
As with NLEV, the determination is to
be based on where the completed
vehicles are delivered as a point of first
sale, which in most cases would be the
dealer.248

As noted above, manufacturers
choosing to generate early CO- credits
must select one of the four pathways for

the entire early credits program and
would not be able to switch among
them. Manufacturers must submit their
early credits report to EPA when they
submit their final CAFE report for MY
2011 (which is required to be submitted
no later than 90 days after the end of the
model year). Manufacturers will have
until then to decide which pathway to
select. This gives manufacturers enough
time to determine which pathway works
best for them. This timing may be
necessary in cases where manufacturers
earn credits in MY 2011 and need time
to assess data and prepare an early
credits submittal for final EPA approval.

The table below provides a summary
of the four fleet average-based CO; early
credit pathways EPA is finalizing:

TABLE III.C.5-3—SUMMARY OF EARLY FLEET AVERAGE CO, CREDIT PATHWAYS

Common Elements

Pathway 1: California-based Credits for National Fleet ....

Pathway 2: California-based Credits for vehicles sold in

California plus CAA 177 States.

Pathway 3: Pathway 2 plus CAFE-based Credits outside

of California plus CAA 177 States.

Pathway 4: Only CAFE-based Credits outside of Cali-

fornia plus CAA 177 States.

states.

—Manufacturers select a pathway. Once selected, may not switch among pathways.

—All credits subject to 5 year carry-forward restrictions.

—For Pathways 2—4, vehicles apportioned by State based on point of first sale.

—NManufacturers earn credits based on fleet average emissions compared with Cali-
fornia equivalent baseline set by EPA.

—Based on nationwide CO, sales-weighted fleet average.

—Based on use of California vehicle categories.

—FFV alternative compliance credits per California program may be included.

—Once in the program, manufacturers must make up any deficits that are incurred
prior to 2012 in order to carry credits forward to 2012 and later.

—Same as Pathway 1, but manufacturers only includes vehicles sold in California
and CAA 177 states in the fleet average calculation.

—Manufacturer earns credits as provided by Pathway 2: California-based credits for
vehicles sold in California plus CAA 177 States, plus:

—CAFE-based credits allowed for vehicles sold outside of California and CAA 177

—For CAFE-based credits, manufacturers earn credits based on fleet average emis-
sions compared with baseline set by EPA.

—CAFE-based credits based on NHTSA car and truck definitions.

—FFV credits not allowed to be included for CAFE-based credits.

—Manufacturer elects to only earn CAFE-based credits for vehicles sold outside of
California and CAA 177 states. Earns no California and 177 State credits.

—For CAFE-based credits, manufacturers earn credits based on fleet average emis-
sions compared with baseline set by EPA.

—CAFE-based credits based on NHTSA car and truck definitions.

—FFV credits not allowed to be included for CAFE-based credits.

24674 FR 14196, March 30, 2009.

24762 FR 31211, June 6, 1997.

24862 FR 31212, June 6, 1997.
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b. Early A/C Credits

As proposed, EPA is finalizing
provisions allowing manufacturers to
earn early A/C credits in MYs 2009-
2011 using the same A/C system design-
based EPA provisions being finalized for
MYs commencing in 2012, as described
in Section I1I.C.1, above. Manufacturers
will be able to earn early A/C CO»-
equivalent credits by demonstrating
improved A/C system performance, for
both direct and indirect emissions. To
earn credits for vehicles sold in
California and CAA 177 states, the
vehicles must be included in one of the
California-based early credit pathways
described above in III.C.5.a. EPA is
finalizing this constraint in order to
avoid credit double counting with the
California program in place in those
states, which also allows A/C system
credits in this time frame.
Manufacturers must fold the A/C credits
into the fleet average CO, calculations
under the California-based pathway. For
example, the MY 2009 California-based
program car baseline would be 323
g/mile (see Table III.C.5-1). If a
manufacturer under Pathway 1 had a
MY 2009 car fleet average CO, level of
320 g/mile and then earned an
additional 12 g/mile CO,-equivalent
A/C credit, the manufacturers would
earn a total of 10 g/mile of credit.
Vehicles sold outside of California and
177 states would be eligible for the early
A/C credits whether or not the
manufacturers participate in other
aspects of the early credits program. The
early A/C credits for vehicles sold
outside of California and 177 states are
based on the NHTSA vehicle categories
established for the model year in which
early A/C credits are being earned.

c. Early Advanced Technology Vehicle
Incentive

As discussed in Section III.C.3, above,
EPA is finalizing an incentive for sales
of advanced technology vehicles
including EVs, PHEVs, and fuel cell
vehicles. EPA is not including a
multiplier for these vehicles. However,
EPA is allowing the use of the 0 g/mile
value for electricity operation for up to
200,000 vehicles per manufacturer (or
300,000 vehicles for any manufacturer
that sells 25,000 or more advanced
technology vehicles in MY 2012). EPA
believes that providing an incentive for
the sales of such vehicles prior to MY
2012 is consistent with the goal
encouraging the introduction of such
vehicles as early as possible. Therefore,
manufacturers may use the 0 g/mile
value for vehicles sold in MY 2009-
2011 consistent with the approach being
finalized for MY 2012-2016. Any

vehicles sold prior to MY 2012 under
these provisions must be counted
against the cumulative sales cap of
200,000 (or 300,000, if applicable)
vehicles. Manufacturers selling such
vehicles in MY 2009-2011 have the
option of either folding them into the
early credits calculation under
Pathways 1 through 4 described in
[I.C.5.a above, or tracking the sales of
these vehicles separately for use in their
fleetwide average compliance
calculation in MY 2012 or later years,
but may not do both as this would lead
to double counting. Manufacturers
tracking the sales of vehicles not folded
into Pathways 1-4, may choose to use
the vehicle counts along with the

0 g/mi emissions value (up to the
applicable vehicle sales cap) to comply
with 2012 or later standards. For
example, if a manufacturer sells 1,000
EVs in MY 2011, the manufacturer
would then be able to include 1,000
vehicles at 0 g/mile in their MY 2012
fleet to decrease the fleet average for
that model year. Again, these 1,000
vehicles would be counted against the
cumulative cap of 200,000 or 300,000,
as applicable, vehicles. Also, these
1,000 EVs would not be included in the
early credit pathways discussed above
in Section III.C.5.a, otherwise the
vehicles would be double counted. As
with early credits, these early advanced
technology vehicles will be tracked by
model year (2009, 2010, or 2011) and
subject to the 5-year carry-forward
restrictions.

d. Early Off-Cycle Credits

EPA’s is finalizing off-cycle
innovative technology credit provisions,
as described in Section III.C.4. EPA
requested comment on beginning these
credits in the 2009-2011 time frame,
provided manufacturers are able to
make the necessary demonstrations
outlined in Section III.C.4, above. EPA
is finalizing this approach for early off-
cycle credits as a way to encourage
innovation to lower emissions as early
as possible, including the requirements
for public review described in Section
III.C.4. Upon EPA approval of a
manufacturer’s application for credits,
the credits may be earned retroactively.
EPA did not receive comments
specifically on early off-cycle credits.

D. Feasibility of the Final CO-
Standards

This final rule is based on the need to
obtain significant GHG emissions
reductions from the transportation
sector, and the recognition that there are
cost-effective technologies to achieve
such reductions for MY 2012-2016
vehicles. As in many prior mobile

source rulemakings, the decision on
what standard to set is largely based on
the effectiveness of the emissions
control technology, the cost and other
impacts of implementing the
technology, and the lead time needed
for manufacturers to employ the control
technology. The standards derived from
assessing these factors are also
evaluated in terms of the need for
reductions of greenhouse gases, the
degree of reductions achieved by the
standards, and the impacts of the
standards in terms of costs, quantified
benefits, and other impacts of the
standards. The availability of
technology to achieve reductions and
the cost and other aspects of this
technology are therefore a central focus
of this rulemaking.

EPA is taking the same basic approach
in this rulemaking, although the
technological problems and solutions
involved in this rulemaking differ in
some ways from prior mobile source
rulemakings. Here, the focus of the
emissions control technology is on
reducing CO; and other greenhouse
gases. Vehicles combust fuel to perform
two basic functions: (1) To transport the
vehicle, its passengers and its contents
(and any towed loads), and (2) to
operate various accessories during the
operation of the vehicle such as the air
conditioner. Technology can reduce CO,
emissions by either making more
efficient use of the energy that is
produced through combustion of the
fuel or reducing the energy needed to
perform either of these functions.

This focus on efficiency calls for
looking at the vehicle as an entire
system, and the proposed and now final
standards reflect this basic paradigm. In
addition to fuel delivery, combustion,
and aftertreatment technology, any
aspect of the vehicle that affects the
need to produce energy must also be
considered. For example, the efficiency
of the transmission system, which takes
the energy produced by the engine and
transmits it to the wheels, and the
resistance of the tires to rolling both
have major impacts on the amount of
fuel that is combusted while operating
the vehicle. The braking system, the
aerodynamics of the vehicle, and the
efficiency of accessories, such as the air
conditioner, all affect how much fuel is
combusted as well.

In evaluating vehicle efficiency, we
have excluded fundamental changes in
vehicles’ size and utility. For example,
we did not evaluate converting
minivans and SUVs to station wagons,
converting vehicles with four wheel
drive to two wheel drive, or reducing
headroom in order to lower the roofline
and reduce aerodynamic drag. We have
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limited our assessment of technical
feasibility and resultant vehicle cost to
technologies which maintain vehicle
utility as much as possible.
Manufacturers may decide to alter the
utility of the vehicles which they sell in
response to this rule, but this is not a
necessary consequence of the rule but
rather a matter of automaker choice.

This need to focus on the efficient use
of energy by the vehicle as a system
leads to a broad focus on a wide variety
of technologies that affect almost all the
systems in the design of a vehicle. As
discussed below, there are many
technologies that are currently available
which can reduce vehicle energy
consumption. These technologies are
already being commercially utilized to a
limited degree in the current light-duty
fleet. These technologies include hybrid
technologies that use higher efficiency
electric motors as the power source in
combination with or instead of internal
combustion engines. While already
commercialized, hybrid technology
continues to be developed and offers the
potential for even greater efficiency
improvements. Finally, there are other
advanced technologies under
development, such as lean burn gasoline
engines, which offer the potential of
improved energy generation through
improvements in the basic combustion
process. In addition, the available
technologies are not limited to
powertrain improvements but also
include mass reduction, electrical
system efficiencies, and aerodynamic
improvements.

The large number of possible
technologies to consider and the breadth
of vehicle systems that are affected
mean that consideration of the
manufacturer’s design and production
process plays a major role in developing
the final standards. Vehicle
manufacturers typically develop many
different models by basing them on a
limited number of vehicle platforms.
The platform typically consists of a
common set of vehicle architecture and
structural components. This allows for
efficient use of design and
manufacturing resources. Given the very
large investment put into designing and
producing each vehicle model,
manufacturers typically plan on a major
redesign for the models approximately
every 5 years. At the redesign stage, the
manufacturer will upgrade or add all of
the technology and make most other
changes supporting the manufacturer’s
plans for the next several years,
including plans related to emissions,
fuel economy, and safety regulations.

This redesign often involves a
package of changes designed to work
together to meet the various

requirements and plans for the model
for several model years after the
redesign. This often involves significant
engineering, development,
manufacturing, and marketing resources
to create a new product with multiple
new features. In order to leverage this
significant upfront investment,
manufacturers plan vehicle redesigns
with several model years’ of production
in mind. Vehicle models are not
completely static between redesigns as
limited changes are often incorporated
for each model year. This interim
process is called a refresh of the vehicle
and generally does not allow for major
technology changes although more
minor ones can be done (e.g., small
aerodynamic improvements, valve
timing improvements, etc.). More major
technology upgrades that affect multiple
systems of the vehicle thus occur at the
vehicle redesign stage and not in the
time period between redesigns. The
Center for Biological Diversity
commented on EPA’s assumptions on
redesign cycles, and these comments are
addressed in Section II1.D.7 below.

As discussed below, there are a wide
variety of CO, reducing technologies
involving several different systems in
the vehicle that are available for
consideration. Many can involve major
changes to the vehicle, such as changes
to the engine block and cylinder heads,
redesign of the transmission and its
packaging in the vehicle, changes in
vehicle shape to improve aerodynamic
efficiency and the application of
aluminum (and other lightweight
materials) in body panels to reduce
mass. Logically, the incorporation of
emissions control technologies would
be during the periodic redesign process.
This approach would allow
manufacturers to develop appropriate
packages of technology upgrades that
combine technologies in ways that work
together and fit with the overall goals of
the redesign. It also allows the
manufacturer to fit the process of
upgrading emissions control technology
into its multi-year planning process, and
it avoids the large increase in resources
and costs that would occur if technology
had to be added outside of the redesign
process.

This final rule affects five years of
vehicle production, model years 2012—
2016. Given the now-typical five year
redesign cycle, nearly all of a
manufacturer’s vehicles will be
redesigned over this period. However,
this assumes that a manufacturer has
sufficient lead time to redesign the first
model year affected by this final rule
with the requirements of this final rule
in mind. In fact, the lead time available
for the start of model year 2012 (January

2011) is relatively short, less than a
year. The time between this final rule
and the start of 2013 model year
(January 2012) production is under two
years. At the same time, manufacturer
product plans indicate that they are
planning on introducing many of the
technologies EPA projects could be used
to show compliance with the final CO,
standards in both 2012 and 2013. In
order to account for the relatively short
lead time available prior to the 2012 and
2013 model years, albeit mitigated by
their existing plans, EPA has factored
this reality into how the availability is
modeled for much of the technology
being considered for model years 2012—
2016 as a whole. If the technology to
control greenhouse gas emissions is
efficiently folded into this redesign
process, then EPA projects that 85
percent of each manufacturer’s sales
will be able to be redesigned with many
of the CO; emission reducing
technologies by the 2016 model year,
and as discussed below, to reduce
emissions of HFCs from the air
conditioner.

In determining the level of this first
ever GHG emissions standard under the
CAA for light-duty vehicles, EPA uses
an approach that accounts for and
builds on this redesign process. This
provides the opportunity for several
control technologies to be incorporated
into the vehicle during redesign,
achieving significant emissions
reductions from the model at one time.
This is in contrast to what would be a
much more costly approach of trying to
achieve small increments of reductions
over multiple years by adding
technology to the vehicle piece by piece
outside of the redesign process.

As described below, the vast majority
of technology required by this final rule
is commercially available and already
being employed to a limited extent
across the fleet (although the final rule
will necessitate far wider penetration of
these technologies throughout the fleet).
The vast majority of the emission
reductions which will result from this
final rule will be produced from the
increased use of these technologies. EPA
also believes that this final rule will
encourage the development and limited
use of more advanced technologies,
such as PHEVs and EVs, and the final
rule is structured to facilitate this result.

In developing the final standard, EPA
built on the technical work performed
by the State of California during its
development of its statewide GHG
program. EPA began by evaluating a
nationwide CAA standard for MY 2016
that would require the levels of
technology upgrade, across the country,
which California standards would
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require for the subset of vehicles sold in
California under Pavley 1. In essence,
EPA developed an assessment of an
equivalent national new vehicle fleet-
wide CO, performance standards for
model year 2016 which would result in
the new vehicle fleet in the State of
California having CO, performance
equal to the performance from the
California Pavley 1 standards. This
assessment is documented in Chapter
3.1 of the RIA. The results of this
assessment predicts that a national
light-duty vehicle fleet which adopts
technology that achieves performance of
250 g/mile CO; for model year 2016 will
result in vehicles sold in California that
would achieve the CO, performance
equivalent to the Pavley 1 standards.

EPA then analyzed a level of 250 g/
mi CO; in 2016 using the OMEGA
model (described in more detail below),
and the car and truck footprint curves’
relative stringency discussed in Section
II to determine what technology will be
needed to achieve a fleet wide average
of 250 g/mi CO,. As discussed later in
this section we believe this level of
technology application to the light-duty
vehicle fleet can be achieved in this
time frame, that such standards will
produce significant reductions in GHG
emissions, and that the costs for both
the industry and the costs to the
consumer are reasonable. EPA also
developed standards for the model years
2012 through 2015 that lead up to the
2016 level.

EPA’s independent technical
assessment of the technical feasibility of
the final MY 2012-2016 standards is
described below. EPA has also
evaluated a set of alternative standards
for these model years, one that is more
stringent than the final standards and
one that is less stringent. The technical
feasibility of these alternative standards
is discussed at the end of this section.

Evaluating the feasibility of these
standards primarily includes identifying
available technologies and assessing
their effectiveness, cost, and impact on
relevant aspects of vehicle performance
and utility. The wide number of
technologies which are available and
likely to be used in combination
requires a more sophisticated
assessment of their combined cost and
effectiveness. An important factor is
also the degree that these technologies
are already being used in the current
vehicle fleet and thus, unavailable for
use to improve energy efficiency beyond
current levels. Finally, the challenge for
manufacturers to design the technology
into their products, and the appropriate
lead time needed to employ the
technology over the product line of the
industry must be considered.

Applying these technologies
efficiently to the wide range of vehicles
produced by various manufacturers is a
challenging task. In order to assist in
this task, EPA has developed a
computerized model called the
Optimization Model for reducing
Emissions of Greenhouse gases from
Automobiles (OMEGA) model. Broadly,
the model starts with a description of
the future vehicle fleet, including
manufacturer, sales, base CO»
emissions, footprint and the extent to
which emission control technologies are
already employed. For the purpose of
this analysis, over 200 vehicle platforms
were used to capture the important
differences in vehicle and engine design
and utility of future vehicle sales of
roughly 16 million units in the 2016
timeframe. The model is then provided
with a list of technologies which are
applicable to various types of vehicles,
along with their cost and effectiveness
and the percentage of vehicle sales
which can receive each technology
during the redesign cycle of interest.
The model combines this information
with economic parameters, such as fuel
prices and a discount rate, to project
how various manufacturers would apply
the available technology in order to
meet various levels of emission control.
The result is a description of which
technologies are added to each vehicle
platform, along with the resulting cost.
While OMEGA can apply technologies
which reduce CO- emissions and HFC
refrigerant emissions associated with air
conditioner use, this task is currently
handled outside of the OMEGA model.
The model can be set to account for
various types of compliance flexibilities,
such as FFV credits.

The remainder of this section
describes the technical feasibility
analysis in greater detail. Section II1.D.1
describes the development of our
projection of the MY 2012-2016 fleet in
the absence of this final rule. Section
II.D.2 describes our estimates of the
effectiveness and cost of the control
technologies available for application in
the 2012-2016 timeframe. Section
[I.D.3 combines these technologies into
packages likely to be applied at the
same time by a manufacturer. In this
section, the overall effectiveness of the
technology packages vis-a-vis their
effectiveness when combined
individually is described. Section II1.D.4
describes the process which
manufacturers typically use to apply
new technology to their vehicles.
Section III.D.5 describes EPA’s OMEGA
model and its approach to estimating
how manufacturers will add technology
to their vehicles in order to comply with

CO; emission standards. Section II1.D.6
presents the results of the OMEGA
modeling, namely the level of
technology added to manufacturers’
vehicles and its cost. Section IIL.D.7
discusses the feasibility of the
alternative 4-percent-per-year and 6-
percent-per-year standards. Further
detail on all of these issues can be found
in EPA and NHTSA'’s Joint Technical
Support Document as well as EPA’s
Regulatory Impact Analysis.

1. How did EPA develop a reference
vehicle fleet for evaluating further CO,
reductions?

In order to calculate the impacts of
this final rule, it is necessary to project
the GHG emissions characteristics of the
future vehicle fleet absent this
regulation. This is called the “reference”
fleet. EPA and NHTSA develop this
reference fleet using a three step
process. Step one develops a set of
detailed vehicle characteristics and
sales for a specific model year (in this
case, 2008). This is called the baseline
fleet. Step two adjusts the sales of these
vehicles using projections made by AEO
and CSM to account for expected
changes in market conditions. Step
three applies fuel saving and emission
control technology to these vehicles to
the extent necessary for manufacturers
to comply with the MY 2011 CAFE
standards. Thus, the reference fleet
differs from the MY 2008 baseline fleet
in both the level of technology utilized
and in terms of the sales of any
particular vehicle.

EPA and NHTSA perform steps one
and two in an identical manner. The
development of the characteristics of the
baseline 2008 fleet and the adjustment
of sales to match AEO and CSM
forecasts is described in detail in
Section II.B above. The two agencies
perform step three in a conceptually
identical manner, but each agency
utilizes its own vehicle technology and
emission model to project the
technology needed to comply with the
2011 CAFE standards. The agencies use
the same two models to project the
technology and cost of the 2012-2016
standards. Use of the same model for
both pre-control and post-control costs
ensures consistency.

The agencies received one comment
from the Center for Biological Diversity
that the use of 2008 vehicles in our
baseline and reference fleets inherently
includes vehicle models which already
have or will be discontinued by the time
this rule takes effect and will be
replaced by more advanced vehicle
models. This is true. However, we
believe that the use of 2008 vehicle
designs is still the most appropriate
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approach available. First, as discussed
in Section II.B above, the designs of
these new vehicles at the level of detail
required for emission and cost modeling
are not publically available. Even the
confidential descriptions of these
vehicle designs are usually not of
sufficient detail to facilitate the level of
technology and emission modeling
performed by both agencies. Second,
steps two and three of the process used
to create the reference fleet adjust both
the sales and technology of the 2008
vehicles. Thus, our reference fleet
reflects the extent that completely new
vehicles are expected to shift the light
vehicle market in terms of both segment
and manufacturer. Also, by adding
technology to facilitate compliance with
the 2011 CAFE standards, we account
for the vast majority of ways in which
these new vehicles will differ from their
older counterparts.

The agencies also received a comment
that some manufacturers have already
announced plans to introduce
technology well beyond that required by
the 2011 MY CAFE standards. This
commenter indicated that the agencies’
approach over-estimated the technology
and cost required by the proposed
standards and resulted in less stringent
standards being proposed than a more
realistic reference fleet would have
supported. First, the agencies agree that
limiting the application of additional
technology beyond that already on 2008
vehicles to only that required by the
2011 CAFE standards could under-
estimate the use of such technology
absent this rule. However, it is difficult,
if not impossible, to separate future fuel
economy improvements made for
marketing purposes from those designed
to facilitate compliance with anticipated
CAFE or CO; emission standards. For
example, EISA was signed over two
years ago, which contained specific

minimum limits on light vehicle fuel
economy in 2020, while also requiring
ratable improvements in the interim.
NHTSA proposed fuel economy
standards for the 2012—2015 model
years under the EISA provisions in
April of 2008, although NHTSA
finalized only 2011 standards for
passenger vehicles. It is also true that
manufacturers can change their plans
based on market conditions and other
factors. Thus, announcements of future
plans are not certain. As mentioned
above, these plans do not include
specific vehicle characteristics. Thus, in
order to avoid under-estimating the cost
associated with this rule, the agencies
have limited the fuel economy
improvements in the reference fleet to
those projected to result from the
existing CAFE standards. We disagree
with the commenter that this has caused
the standards being promulgated today
to be less stringent than would have
been the case had we been able to
confidently predict additional fuel
economy and CO, emission
improvements which will occur absent
this rule. The inclusion of such
technology in the reference fleet would
certainly have reduced the cost of this
final rule, as well as the benefits, but
would not have changed the final level
of technology required to meet the final
standards. Also, we believe that the
same impacts would apply to our
evaluations of the two alternative sets of
standards, the 4% per year and 6% per
year standards. We are confident that
the vast majority of manufacturers
would not comply with the least
stringent of these standards (the 4% per
year standards) in the absence of this
rule. Thus, changes to the reference fleet
would not have affected the differences
in technology, cost or benefits between
the final standards and the two
alternatives. As described below, our

TABLE Ill.D.1-1—VEHICLE GROUPINGS »

rejection of the two alternatives in favor
of the final standards is based primarily
on the relative technology, cost and
benefits associated with the three sets of
standards than the absolute cost or
benefit relative to the reference fleet.
Thus, we do not agree with the
commenter that our choice of reference
fleet adversely impacted the
development of the final standards
being promulgated today.

The addition of technology to the
baseline fleet so that it complies with
the MY 2011 CAFE standards is
described later in Section II1.D.4, as this
uses the same methodology used to
project compliance with the final CO,
emission standards. In summary, the
reference fleet represents vehicle
characteristics and sales in the 2012 and
later model years absent this final rule.
Technology is then added to these
vehicles in order to reduce CO,
emissions to achieve compliance with
the final CO; standards. As noted above,
EPA did not factor in any changes to
vehicle utility or characteristics, or sales
in projecting manufacturers’ compliance
with this final rule.

After the reference fleet is created, the
next step aggregates vehicle sales by a
combination of manufacturer, vehicle
platform, and engine design. As
discussed in Section II1.D.4 below,
manufacturers implement major design
changes at vehicle redesign and tend to
implement these changes across a
vehicle platform. Because the cost of
modifying the engine depends on the
valve train design (such as SOHC,
DOHG, etc.), the number of cylinders
and in some cases head design, the
vehicle sales are broken down beyond
the platform level to reflect relevant
engine differences. The vehicle
groupings are shown in Table III.D.1-1.
These groupings are the same as those
used in the NPRM.

Vehicle description Vehicle type Vehicle description Vehicle type
Large SUV (Car) V8+ OHV .... 13 | Subcompact Auto 14 ..o 1
Large SUV (Car) V6 4v ....... 16 | Large Pickup V8+ DOHC ........cccoeviiiniiiiicnieeeeee 19
Large SUV (Car) V6 OHV .......... 12 | Large Pickup V8+ SOHC 3V .....cccceviiiiiiiiieiieeieeeene 14
Large SUV (Car) V6 2v SOHC .. 9 | Large Pickup V8+ OHV ......ccocoiiiiiiiiiiiieeeeeee 13
Large SUV (Car) 14 and I5 ......... 7 | Large Pickup V8+ SOHC .......ccccccviiiiiiiieiicniieieeiee 10
Midsize SUV (Car) V6 2v SOHC ..... 8 | Large Pickup V6 DOHC ......ccceiiiiiiieiecieeneeeeeee 18
Midsize SUV (Car) V6 S/DOHC 4v .. 5 | Large Pickup VB OHV ......ccooiiiiiiiieienecc e 12
Midsize SUV (Car) 14 .......ccccuee. 7 | Large Pickup V6 SOHC 2V ......cccceeviviiiiiiiicniieeeiene 11
Small SUV (Car) V6 OHV .....coceiiiiiiiecieeeeee e 12 | Large Pickup 14 S/DOHC .......cccooeiiiiiiiiiiieieeeeee 7
Small SUV (Car) V6 S/IDOHC .......cccoeneviinrirreenee 4 | Small Pickup VB OHV .....coiiiiiiiiineireec e 12
Small SUV (Car) 14 ................. 3 | Small Pickup V6 2v SOHC ... 8
Large Auto V8+ OHV ... 13 | Small Pickup 14 .......cccceeeueee 7
Large Auto V8+ SOHC .......ccccocieiiinieineee e 10 | Large SUV V8+ DOHC .....cccooiiiiiiiiiiiiceieeeceeeees 17
Large Auto V8+ DOHC, 4v SOHC .........ccccviviiiricne 6 | Large SUV V8+ SOHC 3V .....ooeeciiiiiiiicieieeees 14
Large Auto V6 OHV .......ccccceeueeee 12 | Large SUV V8+ OHV ........... 13
Large Auto V6 SOHC 2/3v .. 5 | Large SUV V8+ SOHC 10
Midsize Auto V8+ OHV .......cooiiiiiiiiiiiececeeeee 13 | Large SUV V6 S/DOHC 4V .....cooveeviiiieiieeieeieeiene 16
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TABLE Ill.D.1-1—VEHICLE GROUPINGS a—Continued

Vehicle description Vehicle type Vehicle description Vehicle type

Midsize Auto V8+ SOHC ........cccovivieiiiieinieeneee 10 | Large SUV VB OHV ..o 12
Midsize Auto V7+ DOHC, 4v SOHC .... 6 | Large SUV V6 SOHC 2v ... 9
Midsize Auto V6 OHV ..o 12 | Large SUV 14 ..., 7
Midsize Auto V6 2v SOHC ........cccecveviieeiinecceneeens 8 | Midsize SUV V6 OHV ......coooiiieiiee e 12
Midsize Auto V6 S/DOHC 4v . 5 | Midsize SUV V6 2v SOHC .......ccccvviiiiiiiieieeeeieeee 8
Midsize Auto 14 ........cccenennne 3 | Midsize SUV V6 S/DOHC 4V ......cccevirveieieeeeneeeens 5
Compact Auto V7+ S/DOHC 6 | Midsize SUV 14 S/DOHC .......ccooeeiiiiiiiieeeeee s 7
Compact Auto V6 OHV .......... 12 | Small SUV VB OHV ..o 12
Compact Auto V6 S/DOHC 4v ... 4 | Minivan V6 S/DOHC ........cccceiiiiieiiiieeiee e 16
Compact Auto I5 .....cooveeieiiinnee 7 | Minivan VB OHV .......ccoiiiiiiiiieeeeeee e 12
Compact Auto 4 .................. 2 1 MINIVan 14 ..o 7
Subcompact Auto V8+ OHV .......... 13 | Cargo Van V8+ OHV ... 13
Subcompact Auto V8+ S/DOHC ... 6 | Cargo Van V8+ SOHC ..o 10
Subcompact Auto V6 2v SOHC ........... 8 | Cargo Van V6 OHV .......cccooiiiiiiiieeieeee e 12
Subcompact Auto 15/V6 S/IDOHC 4v .......cceeeeivieeen. 4

al4 = 4 cylinder engine, 15 = 5 cylinder engine, V6, V7, and V8 = 6, 7, and 8 cylinder engines, respectively, DOHC = Double overhead cam,
SOHC = Single overhead cam, OHV = Overhead valve, v = number of valves per cylinder, “/” = and, “+” = or larger.

As mentioned above, the second
factor which needs to be considered in
developing a reference fleet against
which to evaluate the impacts of this
final rule is the impact of the 2011 MY
CAFE standards. Since the vehicles
which comprise the above reference
fleet are those sold in the 2008 MY,
when coupled with our sales
projections, they do not necessarily
meet the 2011 MY CAFE standards.

The levels of the 2011 MY CAFE
standards are straightforward to apply to
future sales fleets, as is the potential
fine-paying flexibility afforded by the
CAFE program (i.e., $55 per mpg of
shortfall). However, projecting some of
the compliance flexibilities afforded by
EISA and the CAFE program are less
clear. Two of these compliance
flexibilities are relevant to EPA’s
analysis: (1) The credit for FFVs, and (2)
the limit on the transferring of credits
between car and truck fleets. The FFV
credit is limited to 1.2 mpg in 2011 and
EISA gradually reduces this credit, to
1.0 mpg in 2015 and eventually to zero
in 2020. In contrast, the limit on car-
truck transfer is limited to 1.0 mpg in
2011, and EISA increases this to 1.5
mpg beginning in 2015 and then to 2.0
mpg beginning in 2020. The question
here is whether to hold the 2011 MY
CAFE provisions constant in the future
or incorporate the changes in the FFV
credit and car-truck credit trading limits
contained in EISA.

As was done for the NPRM, EPA has
decided to hold the 2011 MY limits on
FFV credit and car-truck credit trading
constant in projecting the fuel economy
and CO, emission levels of vehicles in
our reference case. This approach treats
the changes in the FFV credit and car-
truck credit trading provisions
consistently with the other EISA-
mandated changes in the CAFE

standards themselves. All EISA
provisions relevant to 2011 MY vehicles
are reflected in our reference case fleet,
while all post-2011 MY provisions are
not. Practically, relative to the
alternative, this increases both the cost
and benefit of the final standards. In our
analysis of this final rule, any quantified
benefits from the presence of FFVs in
the fleet are not considered. Thus, the
only impact of the FFV credit is to
reduce onroad fuel economy. By
assuming that the FFV credit stays at 1.2
mpg in the future absent this rule, the
assumed level of onroad fuel economy
that would occur absent this final rule
is reduced. As this final rule eliminates
the FFV credit (for purposes of CO»
emission compliance) starting in 2016,
the net result is to increase the projected
level of fuel savings from our final
standards. Similarly, the higher level of
FFV credit reduces projected
compliance cost for manufacturers to
meet the 2011 MY standards in our
reference case. This increases the
projected cost of meeting the final 2012
and later standards.

As just implied, EPA needs to project
the technology (and resultant costs)
required for the 2008 MY vehicles to
comply with the 2011 MY CAFE
standards in those cases where they do
not automatically do so. The technology
and costs are projected using the same
methodology that projects compliance
with the final 2012 and later CO»
standards. The description of this
process is described in the following
four sections and is essentially the same
process used for the NPRM.

A more detailed description of the
methodology used to develop these
sales projections can be found in the
Joint TSD. Detailed sales projections by
model year and manufacturer can also
be found in the TSD.

2. What are the effectiveness and costs
of CO»-reducing technologies?

EPA and NHTSA worked together to
jointly develop information on the
effectiveness and cost of the CO,-
reducing technologies, and fuel
economy-improving technologies, other
than A/C related control technologies.
This joint work is reflected in Chapter
3 of the Joint TSD and in Section II of
this preamble. A summary of the
effectiveness and cost of A/C related
technology is contained here. For more
detailed information on the
effectiveness and cost of A/C related
technology, please refer to Section III.C
of this preamble and Chapter 2 of EPA’s
RIA.

A/C improvements are an integral part
of EPA’s technology analysis and have
been included in this section along with
the other technology options. While
discussed in Section III.C as a credit
opportunity, air conditioning-related
improvements are included in Table
II1.D.2—-1. because A/C improvements
are a very cost-effective technology at
reducing CO; (or CO,-equivalent)
emissions. EPA expects most
manufacturers will choose to use AC
improvement credit opportunities as a
strategy for meeting compliance with
the CO; standards. Note that the costs
shown in Table IIL.D.2—1 do not include
maintenance savings that would be
expected from the new AC systems.
Further, EPA does not include AC-
related maintenance savings in our cost
and benefit analysis presented in
Section IIL.H. EPA discusses the likely
maintenance savings in Chapter 2 of the
RIA, though these savings are not
included in our final cost estimates for
the final rule. The EPA approximates
that the level of the credits earned will
increase from 2012 to 2016 as more
vehicles in the fleet are redesigned. The
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penetrations and average levels of credit
are summarized in Table II1.D.2-2,
though the derivation of these numbers
(and the breakdown of car vs. truck
credits) is described in the RIA. As
demonstrated in the IMAC study (and
described in Section III.C as well as the
RIA), these levels are feasible and
achievable with technologies that are
available and cost-effective today.

These improvements are categorized
as either leakage reduction, including
use of alternative refrigerants, or system
efficiency improvements. Unlike the
majority of the technologies described
in this section, A/C improvements will
not be demonstrated in the test cycles
used to quantify CO, reductions in this
final rule. As described earlier, for this
analysis A/C-related CO reductions are

handled outside of OMEGA model and
therefore their CO, reduction potential
is expressed in grams per mile rather
than a percentage used by the OMEGA
model. See Section III.C.1 for the
method by which potential reductions
are calculated or measured. Further
discussion of the technological basis for
these improvements is included in
Chapter 2 of the RIA.

TABLE 111.D.2—1—TOTAL CO, REDUCTION POTENTIAL AND 2016 COST FOR A/C RELATED TECHNOLOGIES FOR ALL

VEHICLE CLASSES
[Costs in 2007 dollars]

CO, reduction Incremental com-

potential pliance costs
A/C refrigerant leakage redUCHiON ... 7.5 g/mi249 ... $17
A/C effiCIENCY IMPIOVEMENTS ......iiitiiiii ittt b et e bt s et et e e s ab e e sbe e sateebeesabeenbeeaanes 5.7 g/mi .o 53

TABLE Ill.D.2—2—A/C RELATED TECHNOLOGY PENETRATION AND CREDIT LEVELS EXPECTED TO BE EARNED

Technology Average credit over entire fleet
penetration
(percent) Car Truck Fleet average
25028 3.4 3.8 3.5
40 4.8 5.4 5.0
60 7.2 8.1 7.5
80 9.6 10.8 10.0
85 10.2 11.5 10.6

3. How can technologies be combined
into “packages” and what is the cost and
effectiveness of packages?

Individual technologies can be used
by manufacturers to achieve
incremental CO; reductions. However,
as mentioned in Section III.D.1, EPA
believes that manufacturers are more
likely to bundle technologies into
“packages” to capture synergistic aspects
and reflect progressively larger CO,
reductions with additions or changes to
any given package. In addition,
manufacturers typically apply new
technologies in packages during model
redesigns that occur approximately once
every five years, rather than adding new
technologies one at a time on an annual
or biennial basis. This way,
manufacturers can more efficiently
make use of their redesign resources and
more effectively plan for changes
necessary to meet future standards.

Therefore, as explained at proposal,
the approach taken here is to group
technologies into packages of increasing

249 This represents 50% improvement in leakage
and thus 50% of the A/C leakage impact potential
compared to a maximum of 15 g/mi credit that can
be achieved through the incorporation of a low very
GWP refrigerant.

250 We assume slightly higher A/C penetration in
2012 than was assumed in the proposal to correct
for rounding that occurred in the curve setting
process.

cost and effectiveness. EPA determined
that 19 different vehicle types provided
adequate representation to accurately
model the entire fleet. This was the
result of analyzing the existing light
duty fleet with respect to vehicle size
and powertrain configurations. All
vehicles, including cars and trucks,
were first distributed based on their
relative size, starting from compact cars
and working upward to large trucks.
Next, each vehicle was evaluated for
powertrain, specifically the engine size,
I4, V6, and V8, and finally by the
number of valves per cylinder. Note that
each of these 19 vehicle types was
mapped into one of the five classes of
vehicles mentioned in Section III1.D.2.
While the five classes provide adequate
representation for the cost basis
associated with most technology
application, they do not adequately
account for all existing vehicle
attributes such as base vehicle
powertrain configuration and mass
reduction. As an example, costs and
effectiveness estimates for engine
friction reduction for the small car class
were used to represent cost and
effectiveness for three vehicle types:
Subcompact cars, compact cars, and
small multi-purpose vehicles (MPV)
equipped with a 4-cylinder engine,
however the mass reduction associated
for each of these vehicle types was

based on the vehicle type sales-
weighted average. In another example, a
vehicle type for V8 single overhead cam
3-valve engines was created to properly
account for the incremental cost in
moving to a dual overhead cam 4-valve
configuration. Note also that these 19
vehicle types span the range of vehicle
footprint (smaller footprints for smaller
vehicles and larger footprints for larger
vehicles) which serve as the basis for
the standards being promulgated today.
A complete list of vehicles and their
associated vehicle types is shown above
in Table IIL.D.1-1.

Within each of the 19 vehicle types,
multiple technology packages were
created in increasing technology content
resulting in increasing effectiveness.
Important to note that the effort in
creating the packages attempted to
maintain a constant utility for each
package as compared to the baseline
package. As such, each package is meant
to provide equivalent driver-perceived
performance to the baseline package.
The initial packages represent what a
manufacturer will most likely
implement on all vehicles, including
low rolling resistance tires, low friction
lubricants, engine friction reduction,
aggressive shift logic, early torque
converter lock-up, improved electrical



25450

Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

accessories, and low drag brakes.251
Subsequent packages include advanced
gasoline engine and transmission
technologies such as turbo/downsizing,
GDI, and dual-clutch transmission. The
most technologically advanced packages
within a segment included HEV, PHEV
and EV designs. The end result is a list
of several packages for each of 19
different vehicle types from which a
manufacturer could choose in order to
modify its fleet such that compliance
could be achieved.

Before using these technology
packages as inputs to the OMEGA
model, EPA calculated the cost and
effectiveness for the package. The first
step was to apply the scaling class for
each technology package and vehicle
type combination. The scaling class
establishes the cost and effectiveness for
each technology with respect to the
vehicle size or type. The Large Car class
was provided as an example in Section
II.D.2. Additional classes include Small
Car, Minivan, Small Truck, and Large
Truck and each of the 19 vehicle types
was mapped into one of those five
classes. In the next step, the cost for a
particular technology package was
determined as the sum of the costs of
the applied technologies. The final step,

determination of effectiveness, requires
greater care due to the synergistic effects
mentioned in Section II1.D.2. This step
is described immediately below.

Usually, the benefits of the engine and
transmission technologies can be
combined multiplicatively. For
example, if an engine technology
reduces CO, emissions by five percent
and a transmission technology reduces
CO> emissions by four percent, the
benefit of applying both technologies is
8.8 percent (100% — (100% —4%) *
(100% — 5%)). In some cases, however,
the benefit of the transmission-related
technologies overlaps with many of the
engine technologies. This occurs
because the primary goal of most of the
transmission technologies is to shift
operation of the engine to more efficient
locations on the engine map. This is
accomplished by incorporating more
ratio selections and a wider ratio span
into the transmissions. Some of the
engine technologies have the same goal,
such as cylinder deactivation, advanced
valvetrains, and turbocharging. In order
to account for this overlap and avoid
over-estimating emissions reduction
effectiveness, EPA has developed a set
of adjustment factors associated with

specific pairs of engine and
transmission technologies.

The various transmission technologies
are generally mutually exclusive. As
such, the effectiveness of each
transmission technology generally
supersedes each other. For example, the
9.5-14.5 percent reduction in CO»
emissions associated with the
automated manual transmission
includes the 4.5-6.5 percent benefit of
a 6-speed automatic transmission.
Exceptions are aggressive shift logic and
early torque converter lock-up that can
be applied to vehicles with several types
of automatic transmissions.

EPA has chosen to use an engineering
approach known as the lumped-
parameter technique to determine these
adjustment factors. The results from this
approach were then applied directly to
the vehicle packages. The lumped-
parameter technique is well
documented in the literature, and the
specific approach developed by EPA is
detailed in Chapter 1 of the RIA.

Table II1.D.3—1 presents several
examples of the reduction in the
effectiveness of technology pairs. A
complete list and detailed discussion of
these synergies is presented in Chapter
3 of the Joint TSD.

TABLE I11.D.3—1—REDUCTION IN EFFECTIVENESS FOR SELECTED TECHNOLOGY PAIRS

Reduction in
Engine technology Transmission technology efcf:g(r:rt]ieg]:edss
(percent)

Intake cam phasing .......ccccoeeiiiiieeecee e 5 speed automatic ........cocceeiiiiiee e 0.5
Coupled cam phasing ........cccceevieriiiinieeie e 5 speed automatic ........cccceiiiiiiiiiniieeee e 0.5
Coupled cam phasing ........ccoceeereeriiereeniee e Aggressive shift logic 0.5
Cylinder deactivation ... 5 speed automatic .......... 1.0
Cylinder deactivation Aggressive shift logic 0.5

Table II1.D.3-2 presents several
examples of the CO»-reducing
technology vehicle packages used in the

OMEGA model for the large car class.
Similar packages were generated for
each of the 19 vehicle types and the

costs and effectiveness estimates for
each of those packages are discussed in
detail in Chapter 3 of the Joint TSD.

TABLE I11.D.3—2—CO, REDUCING TECHNOLOGY VEHICLE PACKAGES FOR A LARGE CAR EFFECTIVENESS AND COSTS IN

Engine technology

3.0L V6 + GDI + CCP
3.0L V6 + GDI + CCP + Deac
2.2L 14 + GDI + Turbo + DCP

2016
[Costs in 2007 dollars]
Transmission Additional ;

technology technology CO: reduction | Package cost
4 speed automatic ..........cccveeeenn. NONE .o Baseline
6 speed automatic 3% Mass Reduction ..........ccccceeenne 17.9% $985
6 speed automatic .... 5% Mass Reduction ...........cccc....... 20.6% 1,238
6 speed DCT ....ccceevevevienieeieeenne 10% Mass Reduction Start-Stop ... 34.3% 1,903

251 When making reference to low friction
lubricants, the technology being referred to is the

engine changes and possible durability testing that

would be done to accommodate the low friction

lubricants, not the lubricants themselves.



Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

25451

4. Manufacturer’s Application of
Technology

Vehicle manufacturers often
introduce major product changes
together, as a package. In this manner
the manufacturers can optimize their
available resources, including
engineering, development,
manufacturing and marketing activities
to create a product with multiple new
features. In addition, manufacturers
recognize that a vehicle will need to
remain competitive over its intended
life, meet future regulatory
requirements, and contribute to a
manufacturer’s CAFE requirements.
Furthermore, automotive manufacturers
are largely focused on creating vehicle
platforms to limit the development of
entirely new vehicles and to realize
economies of scale with regard to
variable cost. In very limited cases,
manufacturers may implement an
individual technology outside of a
vehicle’s redesign cycle.252 In following
with these industry practices, EPA has
created set of vehicle technology
packages that represent the entire light
duty fleet.

In evaluating needed lead time, EPA
has historically authorized
manufacturers of new vehicles or
nonroad equipment to phase in
available emission control technology
over a number of years. Examples of this
are EPA’s Tier 2 program for cars and
light trucks and its 2007 and later PM
and NOx emission standards for heavy-
duty vehicles. In both of these rules, the
major modifications expected from the
rules were the addition of exhaust
aftertreatment control technologies.
Some changes to the engine were
expected as well, but these were not
expected to affect engine size, packaging
or performance. The CO, reduction
technologies described above
potentially involve much more
significant changes to car and light truck
designs. Many of the engine
technologies involve changes to the
engine block and heads. The
transmission technologies could change
the size and shape of the transmission
and thus, packaging. Improvements to
aerodynamic drag could involve body
design and therefore, the dies used to
produce body panels. Changes of this
sort potentially involve new capital
investment and the obsolescence of
existing investment.

At the same time, vehicle designs are
not static, but change in major ways
periodically. The manufacturers’

252 The Center for Biological Diversity submitted
comments disputing this distinction as well as the
need for lead time. These comments are addressed
in Section III1.D.7.

product plans indicate that vehicles are
usually redesigned every 5 years on
average.253 Vehicles also tend to receive
a more modest “refresh” between major
redesigns, as discussed above. Because
manufacturers are already changing
their tooling, equipment and designs at
these times, further changes to vehicle
design at these times involve a
minimum of stranded capital
equipment. Thus, the timing of any
major technological changes is projected
to coincide with changes that
manufacturers are already making to
their vehicles. This approach effectively
avoids the need to quantify any costs
associated with discarding equipment,
tooling, emission and safety
certification, etc. when CO»-reducing
equipment is incorporated into a
vehicle.

This final rule affects five years of
vehicle production, model years 2012—
2016. Given the now-typical five year
redesign cycle, nearly all of a
manufacturer’s vehicles will be
redesigned over this period. However,
this assumes that a manufacturer has
sufficient lead time to redesign the first
model year affected by this final rule
with the requirements of this final rule
in mind. In fact, the lead time available
for model year 2012 is relatively short.
The time between a likely final rule and
the start of 2013 model year production
is likely to be just over two years. At the
same time, the manufacturer product
plans indicate that they are planning on
introducing many of the technologies
projected to be required by this final
rule in both 2012 and 2013. In order to
account for the relatively short lead time
available prior to the 2012 and 2013
model years, albeit mitigated by their
existing plans, EPA projects that only 85
percent of each manufacturer’s sales
will be able to be redesigned with major
CO, emission-reducing technologies by
the 2016 model year. Less intrusive
technologies can be introduced into
essentially all of a manufacturer’s sales.
This resulted in three levels of
technology penetration caps, by
manufacturer. Common technologies
(e.g., low friction lubes, aerodynamic
improvements) had a penetration cap of
100%. More advanced powertrain
technologies (e.g., stoichiometric GDI,
turbocharging) had a penetration cap of
85%. The most advanced technologies
considered in this analysis (e.g., diesel
engines,254 as well as IMA, powersplit

253 See discussion in Section IIL.D.7 with
references.

254 While diesel engines are a mature technology
and not “advanced”, the aftertreatment systems
necessary for them in the U.S. market are advanced.

and 2-mode hybrids) had a 15%
penetration cap.

This is the same approach as was
taken in the NPRM. EPA received
several comments commending it on its
approach to establishing technical
feasibility via its use of the OMEGA
model. The only adverse comment
received regarding the application of
technology was from the Center for
Biological Diversity (CBD), which
criticized EPA’s use of the 5-year
redesign cycle. CBD argued that
manufacturers occasionally redesign
vehicles sooner than 5 years and that
EPA did not quantify the cost of
shortening the redesign cycle to less
than 5 years and compare this cost to
the increased benefit of reduced CO,
emissions. CBD also noted that
manufacturers have been recently
dropping vehicle lines and entire
divisions with very little leadtime,
indicating their ability to change
product plans much quicker than
projected above.

EPA did not explicitly evaluate the
cost of reducing the average redesign
cycle to less than 5 years for two
reasons. One, in the past, manufacturers
have usually shortened the redesign
cycle to address serious problems with
the current design, usually lower than
anticipated sales. However, the
amortized cost of the capital necessary
to produce a new vehicle design will
increase by 23%, from one-fifth of the
capital cost to one-fourth (and assuming
a 3% discount rate). This would be on
top of the cost of the emission control
equipment itself. The only benefit of
this increase in societal cost will be
earlier CO; emission reductions (and the
other benefits associated with CO»
emission control). The capital costs
associated with vehicle redesign go
beyond CO, emission control and
potentially involve every aspect of the
vehicle and can represent thousands of
dollars. We believe that it would be an
inefficient use of societal resources to
incur such costs when they can be
obtained much more cost effectively just
one year later.

Two, the examples of manufacturers
dropping vehicle lines and divisions
with very short lead time is not relevant
to the redesign of vehicles. There is no
relationship between a manufacturer’s
ability to stop selling a vehicle model or
to close a vehicle division and a
manufacturer’s ability to redesign a
vehicle. A company could decide to
stop selling all of its products within a
few weeks—but it would still take a firm
approximately 5 years to introduce a
major new vehicle line. It is relatively
easy to stop the manufacture of a
particular product (though this too can
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incur some cost—such as plant wind-
down costs, employee layoff or
relocation costs, and dealership related
costs). It is much more difficult to
perform the required engineering design
and development, design, purchase, and
install the necessary capital equipment
and tooling for components and vehicle
manufacturing and develop all the
processes associated with the
application of a new technology.
Further discussion of the CBD
comments can be found in II1.D.7 below.

5. How is EPA projecting that a
manufacturer decides between options
to improve CO, performance to meet a
fleet average standard?

EPA is generally taking the same
approach to projecting the application
of technology to vehicles as it did for
the NPRM. With the exception of two
comments, all commenters agreed with
the modeling approach taken in the
NPRM. One of these two comments is
addressed is Section IIL.D.1 above, while
the other is addressed in Section III.D.3.
above.

There are many ways for a
manufacturer to reduce CO,-emissions
from its vehicles. A manufacturer can
choose from a myriad of CO, reducing
technologies and can apply one or more
of these technologies to some or all of
its vehicles. Thus, for a variety of levels
of CO, emission control, there are an
almost infinite number of technology
combinations which produce the
desired CO, reduction. As noted earlier,
EPA developed a new vehicle model,
the OMEGA model in order to make a
reasonable estimate of how
manufacturers will add technologies to
vehicles in order to meet a fleet-wide
CO; emissions level. EPA has described
OMEGA’s specific methodologies and
algorithms in a memo to the docket for
this rulemaking (Docket EPA-HQ—
OAR-2009-0472).

The OMEGA model utilizes four basic
sets of input data. The first is a
description of the vehicle fleet. The key
pieces of data required for each vehicle
are its manufacturer, CO; emission
level, fuel type, projected sales and
footprint. The model also requires that
each vehicle be assigned to one of the
19 vehicle types, which tells the model
which set of technologies can be applied
to that vehicle. (For a description of
how the 19 vehicle types were created,
reference Section II1.D.3.) In addition,
the degree to which each vehicle
already reflects the effectiveness and
cost of each available technology must
also be input. This avoids the situation,
for example, where the model might try
to add a basic engine improvement to a
current hybrid vehicle. Except for this

type of information, the development of
the required data regarding the reference
fleet was described in Section IIL.D.1

above and in Chapter 1 of the Joint TSD.

The second type of input data used by
the model is a description of the
technologies available to manufacturers,
primarily their cost and effectiveness.
Note that the five vehicle classes are not
explicitly used by the model, rather the
costs and effectiveness associated with
each vehicle package is based on the
associated class. This information was
described in Sections III.D.2 and II.D.3
above as well as Chapter 3 of the Joint
TSD. In all cases, the order of the
technologies or technology packages for
a particular vehicle type is determined
by the model user prior to running the
model. Several criteria can be used to
develop a reasonable ordering of
technologies or packages. These are
described in the Joint TSD.

The third type of input data describes
vehicle operational data, such as annual
scrap rates and mileage accumulation
rates, and economic data, such as fuel
prices and discount rates. These
estimates are described in Section ILF
above, Section III.H below and Chapter
4 of the Joint TSD.

The fourth type of data describes the
CO: emission standards being modeled.
These include the CO, emission
equivalents of the 2011 MY CAFE
standards and the final CO, standards
for 2016. As described in more detail
below, the application of A/C
technology is evaluated in a separate
analysis from those technologies which
impact CO, emissions over the 2-cycle
test procedure. Thus, for the percent of
vehicles that are projected to achieve
A/C related reductions, the CO, credit
associated with the projected use of
improved A/C systems is used to adjust
the final CO, standard which will be
applicable to each manufacturer to
develop a target for CO, emissions over
the 2-cycle test which is assessed in our
OMEGA modeling.

As mentioned above for the market
data input file utilized by OMEGA,
which characterizes the vehicle fleet,
our modeling must and does account for
the fact that many 2008 MY vehicles are
already equipped with one or more of
the technologies discussed in Section
II1.D.2 above. Because of the choice to
apply technologies in packages, and
2008 vehicles are equipped with
individual technologies in a wide
variety of combinations, accounting for
the presence of specific technologies in
terms of their proportion of package cost
and CO; effectiveness requires careful,
detailed analysis. The first step in this
analysis is to develop a list of individual
technologies which are either contained

in each technology package, or would
supplant the addition of the relevant
portion of each technology package. An
example would be a 2008 MY vehicle
equipped with variable valve timing and
a 6-speed automatic transmission. The
cost and effectiveness of variable valve
timing would be considered to be
already present for any technology
packages which included the addition
of variable valve timing or technologies
which went beyond this technology in
terms of engine related CO, control
efficiency. An example of a technology
which supplants several technologies
would be a 2008 MY vehicle which was
equipped with a diesel engine. The
effectiveness of this technology would
be considered to be present for
technology packages which included
improvements to a gasoline engine,
since the resultant gasoline engines
have a lower CO, control efficiency than
the diesel engine. However, if these
packages which included improvements
also included improvements unrelated
to the engine, like transmission
improvements, only the engine related
portion of the package already present
on the vehicle would be considered.
The transmission related portion of the
package’s cost and effectiveness would
be allowed to be applied in order to
comply with future CO, emission
standards.

The second step in this process is to
determine the total cost and CO,
effectiveness of the technologies already
present and relevant to each available
package. Determining the total cost
usually simply involves adding up the
costs of the individual technologies
present. In order to determine the total
effectiveness of the technologies already
present on each vehicle, the lumped
parameter model described above is
used. Because the specific technologies
present on each 2008 vehicle are
known, the applicable synergies and
dis-synergies can be fully accounted for.

The third step in this process is to
divide the total cost and CO,
effectiveness values determined in step
2 by the total cost and CO, effectiveness
of the relevant technology packages.
These fractions are capped at a value of
1.0 or less, since a value of 1.0 causes
the OMEGA model to not change either
the cost or CO, emissions of a vehicle
when that technology package is added.

As described in Section III.D.3 above,
technology packages are applied to
groups of vehicles which generally
represent a single vehicle platform and
which are equipped with a single engine
size (e.g., compact cars with four
cylinder engine produced by Ford).
These grouping are described in Table
III.D.1-1. Thus, the fourth step is to
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combine the fractions of the cost and
effectiveness of each technology
package already present on the
individual 2008 vehicles models for
each vehicle grouping. For cost,
percentages of each package already
present are combined using a simple
sales-weighting procedure, since the
cost of each package is the same for each
vehicle in a grouping. For effectiveness,
the individual percentages are
combined by weighting them by both
sales and base CO, emission level. This
appropriately weights vehicle models
with either higher sales or CO»
emissions within a grouping. Once
again, this process prevents the model
from adding technology which is
already present on vehicles, and thus
ensures that the model does not double
count technology effectiveness and cost
associated with complying with the
2011 MY CAFE standards and the final
CO, standards.

Conceptually, the OMEGA model
begins by determining the specific CO,
emission standard applicable for each
manufacturer and its vehicle class (i.e.,
car or truck). Since the final rule allows
for averaging across a manufacturer’s
cars and trucks, the model determines
the CO, emission standard applicable to
each manufacturer’s car and truck sales
from the two sets of coefficients
describing the piecewise linear standard
functions for cars and trucks in the
inputs, and creates a combined car-truck
standard. This combined standard
considers the difference in lifetime VMT
of cars and trucks, as indicated in the
final regulations which govern credit
trading between these two vehicle
classes. For both the 2011 CAFE and
2016 CO, standards, these standards are
a function of each manufacturer’s sales
of cars and trucks and their footprint
values. When evaluating the 2011 MY
CAFE standards, the car-truck trading
was limited to 1.2 mpg. When
evaluating the final CO, standards, the
OMEGA model was run only for MY
2016. OMEGA is designed to evaluate

technology addition over a complete
redesign cycle and 2016 represents the
final year of a redesign cycle starting
with the first year of the final CO,
standards, 2012. Estimates of the
technology and cost for the interim
model years are developed from the
model projections made for 2016. This
process is discussed in Chapter 6 of
EPA’s RIA to this final rule. When
evaluating the 2016 standards using the
OMEGA model, the final CO, standard
which manufacturers will otherwise
have to meet to account for the
anticipated level of A/C credits
generated was adjusted. On an industry
wide basis, the projection shows that
manufacturers will generate 11 g/mi of
A/C credit in 2016. Thus, the 2016 CO,
target for the fleet evaluated using
OMEGA was 261 g/mi instead of 250
g/mi.

As noted above, EPA estimated
separately the cost of the improved
A/C systems required to generate the 11
g/mi credit. This is consistent with our
final A/C credit procedures, which will
grant manufacturers A/C credits based
on their total use of improved A/C
systems, and not on the increased use of
such systems relative to some base
model year fleet. Some manufacturers
may already be using improved A/C
technology. However, this represents a
small fraction of current vehicle sales.
To the degree that such systems are
already being used, EPA is over-
estimating both the cost and benefit of
the addition of improved A/C
technology relative to the true reference
fleet to a small degree.

The model then works with one
manufacturer at a time to add
technologies until that manufacturer
meets its applicable standard. The
OMEGA model can utilize several
approaches to determining the order in
which vehicles receive technologies. For
this analysis, EPA used a “manufacturer-
based net cost-effectiveness factor” to
rank the technology packages in the
order in which a manufacturer is likely

to apply them. Conceptually, this
approach estimates the cost of adding
the technology from the manufacturer’s
perspective and divides it by the mass
of CO, the technology will reduce. One
component of the cost of adding a
technology is its production cost, as
discussed above. However, it is
expected that new vehicle purchasers
value improved fuel economy since it
reduces the cost of operating the
vehicle. Typical vehicle purchasers are
assumed to value the fuel savings
accrued over the period of time which
they will own the vehicle, which is
estimated to be roughly five years. It is
also assumed that consumers discount
these savings at the same rate as that
used in the rest of the analysis (3 or 7
percent). Any residual value of the
additional technology which might
remain when the vehicle is sold is not
considered. The CO, emission reduction
is the change in CO, emissions
multiplied by the percentage of vehicles
surviving after each year of use
multiplied by the annual miles travelled
by age, again discounted to the year of
vehicle purchase.

Given this definition, the higher
priority technologies are those with the
lowest manufacturer-based net cost-
effectiveness value (relatively low
technology cost or high fuel savings
leads to lower values). Because the
order of technology application is set for
each vehicle, the model uses the
manufacturer-based net cost-
effectiveness primarily to decide which
vehicle receives the next technology
addition. Initially, technology package
#1 is the only one available to any
particular vehicle. However, as soon as
a vehicle receives technology package
#1, the model considers the
manufacturer-based net cost-
effectiveness of technology package #2
for that vehicle and so on. In general
terms, the equation describing the
calculation of manufacturer-based cost
effectiveness is as follows:

PP
TechCost — Y’ [dFS, xVMT, ]X;
(1-Gap)
ManufCostEff = i+35 1
Y [[dCO2]XVMT, Jx-————
4 (1-Gap)

Where

ManufCostEff = Manufacturer-Based Cost
Effectiveness (in dollars per kilogram
CO»),

TechCost = Marked up cost of the technology
(dollars),

PP = Payback period, or the number of years
of vehicle use over which consumers
value fuel savings when evaluating the
value of a new vehicle at time of
purchase,

dFS; = Difference in fuel consumption due to
the addition of technology times fuel
price in year i,

dCO, = Difference in CO, emissions due to
the addition of technology,

VMTi = product of annual VMT for a vehicle
of age i and the percentage of vehicles of
age i still on the road, and

1- Gap = Ratio of onroad fuel economy to
two-cycle (FTP/HFET) fuel economy.
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The OMEGA model does not
currently allow for the VMT used in
determining the various technology
ranking factors to be a function of the
rebound factor. If the user believed that
the consideration of rebound VMT was
important, they could increase their
estimate of the payback period to
simulate the impact of the rebound
VMT.

EPA describes the technology ranking
methodology and manufacturer-based
cost effectiveness metric in greater
detail in a technical memo to the Docket
for this final rule (Docket EPA-HQ-
OAR-2009-0472).

When calculating the fuel savings, the
full retail price of fuel, including taxes
is used. While taxes are not generally
included when calculating the cost or
benefits of a regulation, the net cost
component of the manufacturer-based
net cost-effectiveness equation is not a
measure of the social cost of this final
rule, but a measure of the private cost,
(i.e., a measure of the vehicle
purchaser’s willingness to pay more for
a vehicle with higher fuel efficiency).
Since vehicle operators pay the full
price of fuel, including taxes, they value
fuel costs or savings at this level, and
the manufacturers will consider this
when choosing among the technology
options.

This definition of manufacturer-based
net cost-effectiveness ignores any
change in the residual value of the
vehicle due to the additional technology
when the vehicle is five years old. As
discussed in Chapter 1 of the RIA, based
on historic used car pricing, applicable
sales taxes, and insurance, vehicles are
worth roughly 23% of their original cost
after five years, discounted to year of
vehicle purchase at 7% per annum. It is
reasonable to estimate that the added
technology to improve CO; level and
fuel economy will retain this same
percentage of value when the vehicle is
five years old. However, it is less clear
whether first purchasers, and thus,
manufacturers consider this residual
value when ranking technologies and
making vehicle purchases, respectively.
For this final rule, this factor was not
included in our determination of
manufacturer-based net cost-
effectiveness in the analyses performed
in support of this final rule.

The values of manufacturer-based net
cost-effectiveness for specific
technologies will vary from vehicle to

vehicle, often substantially. This occurs
for three reasons. First, both the cost
and fuel-saving component cost,
ownership fuel-savings, and lifetime
CO:, effectiveness of a specific
technology all vary by the type of
vehicle or engine to which it is being
applied (e.g., small car versus large
truck, or 4-cylinder versus 8-cylinder
engine). Second, the effectiveness of a
specific technology often depends on
the presence of other technologies
already being used on the vehicle (i.e.,
the dis-synergies). Third, the absolute
fuel savings and CO, reduction of a
percentage on incremental reduction in
fuel consumption depends on the CO»
level of the vehicle prior to adding the
technology. Chapter 1 of the RIA of this
final rule contains further detail on the
values of manufacturer-based net cost-
effectiveness for the various technology
packages.

6. Why are the final CO, standards
feasible?

The finding that the final standards
are technically feasible is based
primarily on two factors. One is the
level of technology needed to meet the
final standards. The other is the cost of
this technology. The focus is on the
final standards for 2016, as this is the
most stringent standard and requires the
most extensive use of technology.

With respect to the level of
technology required to meet the
standards, EPA established technology
penetration caps. As described in
Section II1.D.4, EPA used two
constraints to limit the model’s
application of technology by
manufacturer. The first was the
application of common fuel economy
enablers such as low rolling resistance
tires and transmission logic changes.
These were allowed to be used on all
vehicles and hence had no penetration
cap. The second constraint was applied
to most other technologies and limited
their application to 85% with the
exception of the most advanced
technologies (e.g., power-split hybrid
and 2-mode hybrid) and diesel,255
whose application was limited to 15%.

255 While diesel engines are not an “advanced
technology” per se, diesel engines that can meet
EPA’s light duty Tier 2 Bin 5 NOx standards have
advanced (and somewhat costly) aftertreatment
systems on them that make this technology
penetration cap appropriate in addition to their
relatively high incremental costs.

EPA used the OMEGA model to
project the technology (and resultant
cost) required for manufacturers to meet
the current 2011 MY CAFE standards
and the final 2016 MY CO; emission
standards. Both sets of standards were
evaluated using the OMEGA model. The
2011 MY CAFE standards were applied
to cars and trucks separately with the
transfer of credits from one category to
the other allowed up to an increase in
fuel economy of 1.0 mpg as allowed
under the applicable MY 2011 CAFE
regulations. Chrysler, Ford and General
Motors are assumed to utilize FFV
credits up to the maximum of 1.2 mpg
for both their car and truck sales. Nissan
is assumed to utilize FFV credits up to
the maximum of 1.2 mpg for only their
truck sales. The use of any banked
credits from previous model years was
not considered. The modification of the
reference fleet to comply with the 2011
CAFE standards through the application
of technology by the OMEGA model is
the final step in creating the final
reference fleet. This final reference fleet
forms the basis for comparison for the
model year 2016 standards.

Table II1.D.6—1 shows the usage level
of selected technologies in the 2008
vehicles coupled with 2016 sales prior
to projecting their compliance with the
2011 MY CAFE standards. These
technologies include converting port
fuel-injected gasoline engines to direct
injection (GDI), adding the ability to
deactivate certain engine cylinders
during low load operation to overhead
cam engines (OHG-DEAC), adding a
turbocharger and downsizing the engine
(Turbo), diesel engine technology,
increasing the number of transmission
speeds to 6, or converting automatic
transmissions to dual-clutch automated
manual transmissions (Dual-Clutch
Trans), adding 42 volt start-stop
capability (Start-Stop), and converting a
vehicle to an intermediate or strong
hybrid design. This last category
includes three current hybrid designs:
Integrated motor assist (IMA), power-
split (PS), 2-mode hybrids and electric
vehicles.256

256 EPA did not project reliance on the use of any
plug-in hybrid or battery electric vehicles when
projecting manufacturers’ compliance with the 2016
standards. However, BMW did sell a battery electric
vehicle in the 2008 model year, so these sales are
included in the technology penetration estimates
for the reference case and the final and alternative
standards evaluated for 2016.
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TABLE |l1.D.6—1—PENETRATION OF TECHNOLOGY IN 2008 VEHICLES WITH 2016 SALES: CARS AND TRUCKS

[Percent of sales]

. 6 Speed Dual clutch .
GDI OHC-DEAC Turbo Diesel autoptrans trans Start-stop Hybrid
BMW e 7.5 0.0 6.1 0.0 86 0.9 0 0.1
Chrysler ..... 0.0 0.0 0.5 0.1 14 0.0 0 0.0
Daimler ...... 0.0 0.0 6.5 5.6 76 7.5 0 0.0
Ford ....coceeeuvieenns 0.4 0.0 2.2 0.0 29 0.0 0 0.0
General Motors ... 3.1 0.0 1.4 0.0 15 0.0 0 0.3
Honda .................. 14 71 1.4 0.0 0 0.0 0 2.1
Hyundai .. 0.0 0.0 0.0 0.0 3 0.0 0 0.0
Kia .......... 0.0 0.0 0.0 0.0 0 0.0 0 0.0
Mazda ......cccoovevvieerieene 13.6 0.0 13.6 0.0 26 0.0 0 0.0
Mitsubishi .........cccoeeeniene 0.0 0.0 0.0 0.0 10 0.0 0 0.0
Nissan ....... 0.0 0.0 0.0 0.0 0 0.0 0 0.8
Porsche .. 58.6 0.0 14.9 0.0 49 0.0 0 0.0
Subaru .... 0.0 0.0 9.8 0.0 0 0.0 0 0.0
SUZUKi e, 0.0 0.0 0.0 0.0 0 0.0 0 0.0
L | €= U 0.0 0.0 17.3 0.0 99 0.0 0 0.0
Toyota .......... 6.8 0.0 0.0 0.0 21 0.0 0 11.6
Volkswagen .. 50.6 0.0 39.5 0.0 69 13.1 0 0.0
Overall .....cccoeeiiiiiiiinen. 3.8 0.8 2.6 0.1 19.1 0.5 0.0 2.2

As can be seen, all of these
technologies were already being used on
some 2008 MY vehicles, with the
exception of direct injection gasoline
engines with either cylinder
deactivation or turbocharging and
downsizing. Transmissions with more
gearsets were the most prevalent, with
some manufacturers (e.g., BMW,
Suzuki) using them on essentially all of
their vehicles. Both Daimler and VW
equip many of their vehicles with
automated manual transmissions, while
VW makes extensive use of direct
injection gasoline engine technology.
Toyota has converted a significant

percentage of its 2008 vehicles to strong
hybrid design.

Table II1.D.6-2 shows the usage level
of the same technologies in the
reference case fleet after projecting their
compliance with the 2011 MY CAFE
standards. Except for mass reduction,
the figures shown represent the
percentages of each manufacturer’s sales
which are projected to be equipped with
the indicated technology. For mass
reduction, the overall mass reduction
projected for that manufacturer’s sales is
also shown. The last row in Table
III1.D.6—2 shows the increase in projected
technology penetration due to

compliance with the 2011 MY CAFE
standards. The results of DOT’s Volpe
modeling were used to project that all
manufacturers would comply with the
2011 MY standards in 2016 without the
need to pay fines, with one exception.
This exception was Porsche in the case
of their car fleet. When projecting
Porsche’s compliance with the 2011 MY
CAFE standard for cars, NHTSA
projected that Porsche would achieve a
CO:; emission level of 304.3 g/mi instead
of the required 284.8 g/mi level (29.2
mpg instead of 31.2 mpg), and pay fines
in lieu of further control.

TABLE |l1.D.6—2—PENETRATION OF TECHNOLOGY UNDER 2011 MY CAFE STANDARDS IN 2016 SALES: CARS AND

TRUCKS
[Percent of sales]
6 Speed Dual clutch Mass reduc-
GDI OHC-DEAC Turbo ato s o ans Start-stop Son

BMW e 44 12 30 53 37 13 2
ChrySIEr e 0 0 0 18 0 0 0
[ =111 01 1= SO 23 22 8 52 34 26 2
Ford ....ccceevvveennns 0 0 3 27 0 0 0
General Motors ... 3 0 1 15 0 0 0
Honda ................. 2 6 2 0 0 0 0
Hyundai ...c..oeeeneiieeneseeee e 0 0 0 3 0 0 0
Ki@ e 0 0 0 0 0 0 0
Mazda ....... 13 0 13 20 0 0 0
Mitsubishi .. 32 0 2 25 35 0 1
Nissan ....... 0 0 0 0 0 0 0
Porsche ..... 92 0 75 5 55 38 4
Subaru .... 0 0 9 0 0 0 0
Suzuki .... 70 0 0 3 67 67 3
Tata ........ 85 54 20 27 73 73 6
Toyota .......... 7 0 0 19 0 0 0
Volkswagen .. 89 5 81 14 78 18 3
Overall .....cccccoveeeeiiieeeinnnn, 10 2 7 16 7 3 0
Increase over 2008 MY .......cccocvveeeeeeeennnns 6 1 4 -3 6 3 0
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As can be seen, the 2011 MY CAFE
standards, when evaluated on an
industry wide basis, require only a
modest increase in the use of these
technologies. The projected MY 2016
fraction of automatic transmission with
more gearsets actually decreases slightly
due to conversion of these units to more
efficient designs such as automated
manual transmissions and hybrids.
However, the impact of the 2011 MY
CAFE standards is much greater on
selected manufacturers, particularly
BMW, Daimler, Porsche, Tata (Jaguar/
Land Rover) and VW. All of these
manufacturers are projected to increase
their use of direct injection gasoline
engine technology, advanced
transmission technology, and start-stop
technology. It should be noted that these
manufacturers have traditionally paid
fines under the CAFE program.
However, with higher fuel prices and
the lower cost mature technology
projected to be available by 2016, these
manufacturers would likely find it in
their best interest to improve their fuel
economy levels instead of continuing to
pay fines (again with the exception of
Porsche cars). While not shown, no
gasoline engines were projected to be
converted to diesel technology and no
hybrid vehicles were projected. Most

manufacturers do not require the level
of CO, emission control associated with
either of these technologies. The few
manufacturers that would were
projected to choose to pay CAFE fines
in 2011 in lieu of adding diesel or
hybrid technologies.

This 2008 baseline fleet, modified to
meet 2011 standards, becomes our
“reference” case. See Section II.B above.
This is the fleet against which the final
2016 standards are compared. Thus, it is
also the fleet that is assumed to exist in
the absence of this rule. No air
conditioning improvements are
assumed for model year 2011 vehicles.
The average CO; emission levels of this
reference fleet vary slightly from 2012-
2016 due to small changes in the vehicle
sales by market segments and
manufacturer. CO; emissions from cars
range from 282-284 g/mi, while those
from trucks range from 382-384 g/mi.
CO, emissions from the combined fleet
range from 316-320. These estimates are
described in greater detail in Section
5.3.2.2 of the EPA RIA.

Conceptually, both EPA and NHTSA
perform the same projection in order to
develop their respective reference fleets.
However, because the two agencies use
two different models to modify the
baseline fleet to meet the 2011 CAFE
standards, the projected technology that

could be added will be slightly
different. The differences, however, are
relatively small since most
manufacturers only require modest
addition of technology to meet the 2011
CAFE standards.

EPA then used the OMEGA model
once again to project the level of
technology needed to meet the final
2016 CO; emission standards. Using the
results of the OMEGA model, every
manufacturer was projected to be able to
meet the final 2016 standards with the
technology described above except for
four: BMW, VW, Porsche and Tata
(which is comprised of Jaguar and Land
Rover vehicles in the U.S. fleet). For
these manufacturers, the results
presented below are those with the fully
allowable application of technology
available in EPA’s OMEGA modeling
analysis and not for the technology
projected to enable compliance with the
final standards. Described below are a
number of potential feasible solutions
for how these companies can achieve
compliance. The overall level of
technology needed to meet the final
2016 standards is shown in Table
II1.D.6-3. As discussed above, all
manufacturers are projected to improve
the air conditioning systems on 85% of
their 2016 sales.257

TABLE II1.D.6—3—FINAL PENETRATION OF TECHNOLOGY FOR 2016 CO, STANDARDS: CARS AND TRUCKS

[Percent of sales]

; 6 Speed Dual clutch : Mass
GDI OHC-DEAC Turbo Diesel autoptrans trans Start-stop Hybrid Reduction

BMW ........ 80 21 61 6 13 63 65 14 5
Chrysler .... 79 13 17 0 31 52 54 0 6
Daimler ..... 76 30 53 5 12 72 67 14 5
Ford .......... 84 21 19 0 27 60 61 0 6
General

Motors ... 67 25 14 0 8 61 61 0 6
Honda ....... 43 6 2 0 0 49 18 2 3
Hyundai .... 59 0 1 0 8 52 32 0 3
Kia ...ccoeneee. 33 0 1 0 0 52 4 0 2
Mazda ...... 60 0 14 1 17 47 41 0 4
Mitsubishi 74 0 33 0 14 74 74 0 6
Nissan ...... 66 7 11 0 2 62 58 1 5
Porsche .... 83 15 62 8 5 45 62 15 4
Subaru ...... 60 0 9 0 0 58 44 0 3
Suzuki ...... 77 0 0 0 10 67 67 0 4
Tata .......... 85 55 27 0 14 70 70 15 5
Toyota ...... 26 7 3 0 13 40 7 12 2
Volks-

wagen 82 18 71 11 10 68 60 15 4
Overall ...... 60 13 15 12 55 42 4 4
Increase

over

2011

CAFE ... 49 11 9 1 —4 48 39 2 4

257 Many of the technologies shown in this table
are mutually exclusive. Thus, 85% penetration
might not be possible. For example, any use of

hybrids will reduce the DEAC, Turbo, 6SPD, DCT,
and 42V S-S technologies. Additionally, not every

technology is available to be used on every vehicle
type.
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Table III.D.6—4 shows the 2016
standards, as well as the achieved CO»
emission levels for the five
manufacturers which are not able to

meet these standards under the
premises of our modeling. It should be
noted that the two sets of combined
emission levels shown in Table III.D.6—

4 are based on sales weighting car and
truck emission levels.

TABLE II1.D.6—4—EMISSIONS OF MANUFACTURERS UNABLE TO MEET FINAL 2016 STANDARDS (G/MI CO5)

Achieved emissions 2016 Standards Shortfall
Manufacturer
Car Truck Combined Car Truck Combined Combined
BMW e 236.3 278.7 248.5 228.4 282.5 243.9 4.6
Tata ........ 258.6 323.6 284.2 249.9 272.5 258.8 25.4
Daimler ...... 246.3 297.8 262.6 238.3 294.3 256.1 6.5
Porsche ........ 244 1 332.0 273.4 206.1 286.9 233.0 40.4
Volkswagen .......cccoveeeeieerieeeninnn. 223.5 326.6 241.6 218.6 292.7 231.6 10.0

As can be seen, BMW and Daimler
have the smallest shortfalls, 5-6 g/mi,
while Porsche has the largest, 40 g/mi.

On an industry average basis, the
technology penetrations are very similar
to those projected in the proposal. There
is a slight shift from the use of cylinder
deactivation to the two advanced
transmission technologies. This is due
to the fact that the estimated costs for
these three technologies have been
updated, and thus, their relative cost
effectiveness when applied to specific
vehicles have also shifted. The reader is
referred to Section IL.E of this preamble
as well as Chapter 3 of the Joint TSD for
a detailed description of the cost
estimates supporting this final rule and
to the RIA for a description of the
selection of technology packages for
specific vehicle types. The other
technologies shown in Table III.D.6—4
changed by 2 percent or less between
the proposal and this final rule.

As can be seen, the overall average
reduction in vehicle weight is projected
to be 4 percent. This reduction varies
across the two vehicle classes and
vehicle base weight. For cars below
2,950 pounds curb weight, the average
reduction is 2.8 percent (75 pounds),
while the average was 4.3 percent (153
pounds) for cars above 2,950 curb
weight. For trucks below 3,850 pounds
curb weight, the average reduction is 4.7
percent (163 pounds), while it was 5.1
percent (240 pounds) for trucks above
3,850 curb weight. Splitting trucks at a
higher weight, for trucks below 5,000
pounds curb weight, the average
reduction is 4.4 percent (186 pounds),

while it was 7.0 percent (376 pounds)
for trucks above 5,000 curb weight.

The levels of requisite technologies
differ significantly across the various
manufacturers. Therefore, several
analyses were performed to ascertain
the cause. Because the baseline case
fleet consists of 2008 MY vehicle
designs, these analyses were focused on
these vehicles, their technology and
their CO; emission levels.

Comparing CO, emissions across
manufacturers is not a simple task. In
addition to widely varying vehicle
styles, designs, and sizes, manufacturers
have implemented fuel efficient
technologies to varying degrees, as
indicated in Table III.D.6-1. The
projected levels of requisite technology
to enable compliance with the final
2016 standards shown in Table IIL.D.6—
3 account for two of the major factors
which can affect CO, emissions (1)
Level of technology already being
utilized and (2) vehicle size, as
represented by footprint.

For example, the fuel economy of a
manufacturer’s 2008 vehicles may be
relatively high because of the use of
advanced technologies. This is the case
with Toyota’s high sales of their Prius
hybrid. However, the presence of this
technology in a 2008 vehicle eliminates
the ability to significantly reduce CO,
further through the use of this
technology. In the extreme, if a
manufacturer were to hybridize a high
level of its sales in 2016, it does not
matter whether this technology was
present in 2008 or whether it would be
added in order to comply with the

standards. The final level of hybrid
technology would be the same. Thus,
the level at which technology is present
in 2008 vehicles does not explain the
difference in requisite technology levels
shown in Table IIL.D.6-3.

Similarly, the final CO> emission
standards adjust the required CO, level
according to a vehicle’s footprint,
requiring lower absolute emission levels
from smaller vehicles. Thus, just
because a manufacturer produces larger
vehicles than another manufacturer
does not explain the differences seen in
Table III.D.6-3.

In order to remove these two factors
from our comparison, the EPA lumped
parameter model described above was
used to estimate the degree to which
technology present on each 2008 MY
vehicle in our reference fleet was
improving fuel efficiency. The effect of
this technology was removed and each
vehicle’s CO, emissions were estimated
as if it utilized no additional fuel
efficiency technology beyond the
baseline. The differences in vehicle size
were accounted for by determining the
difference between the sales-weighted
average of each manufacturer’s “no
technology” CO: levels to their required
CO, emission level under the final 2016
standards. The industry-wide difference
was subtracted from each
manufacturer’s value to highlight which
manufacturers had lower and higher
than average “no technology” emissions.
The results are shown in Figure
II1.D.6-1.

BILLING CODE 6560-50-P
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Figure I11.D.6-1 CO; Emission Reduction Required in 2016 from 2008 Vehicles After Removing the

Benefit of Technology Already Present, Relative to That for the Fleet as a Whole
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As can be seen in Table II1.D.6-3 the
manufacturers projected to require the
greatest levels of technology also show
the highest offsets relative to the
industry. The greatest offset shown in
Figure II1.D.6-1 is for Tata’s trucks
(Land Rover). These vehicles are
estimated to have 100 g/mi greater CO,
emissions than the average 2008 MY
truck after accounting for differences in
the use of fuel saving technology and
footprint. The lowest adjustment is for
Subaru’s trucks, which have 50 g/mi
CO: lower emissions than the average
truck.

While this comparison confirms the
differences in the technology
penetrations shown in Table II1.D.6-3, it
does not yet explain why these
differences exist. Two well-known
factors affecting vehicle fuel efficiency
are vehicle weight and acceleration
performance (henceforth referred to as
“performance”). The footprint-based
form of the final CO, standard accounts
for most of the difference in vehicle
weight seen in the 2008 MY fleet.
However, even at the same footprint,
vehicles can have varying weights.
Higher performing vehicles also tend to
have higher CO; emissions over the two-
cycle fuel economy test procedure. So
manufacturers with higher average
performance levels will tend to have
higher average CO- emissions for any

given footprint. This variability at any
given footprint contributes to much of
the scatter in the data (shown for
example on plots like Figures I1.C.1-3
through I1.C.1-6).

We developed a methodology to
assess the impact of these two factors on
each manufacturer’s projected
compliance with the 2016 standards.
First, we had to remove (or isolate) the
effect of CO, control technology already
being employed on 2008 vehicles. As
described above, 2008 vehicles exhibit a
wide range of control technology and
leaving these impacts in place would
confound the assessment of
performance and weight on CO»
emissions. Thus, the first step was to
estimate each vehicle’s “no technology”
CO; emissions. To do this, we used the
EPA lumped parameter model
(described in the TSD) to estimate the
overall percentage reduction in CO»
emissions associated with technology
already on the vehicle and then backed
out this effect mathematically. Second,
we performed a least-square linear
regression of these no technology CO»
levels against curb weight and the ratio
of rated engine horsepower to curb
weight simultaneously. The ratio of
rated engine horsepower to curb weight
is a good surrogate for acceleration
performance and the data is available
for all vehicles, whereas the zero to

sixty time is not. Both factors were
found to be statistically significant at
the 95% confidence level. Together,
they explained over 80% of the
variability in vehicles’ CO emissions
for cars and over 70% for trucks. Third,
we determined the sales-weighted
average curb weight per footprint for
cars and trucks, respectively, for the
fleet as a whole. We also determined the
sales-weighted average of the ratio of
rated engine horsepower to curb weight
for cars and trucks, respectively, for the
fleet as a whole. Fourth, we adjusted
each vehicle’s “no technology” CO,
emissions to eliminate the degree to
which the vehicle had higher or lower
acceleration performance or curb weight
per footprint relative to the car or truck
fleet as a whole. For example, if a car’s
ratio of horsepower to weight was 0.007
and the average ratio for all cars was
0.006, then the vehicle’s “no
technology” CO, emission level was
reduced by the difference between these
two values (0.001) times the impact of
the ratio of horsepower to weight on car
CO; emissions from the above linear
regression. Finally, we substituted these
performance and weight adjusted CO»
emission levels for the original, “no
technology” CO, emission levels shown
in Figure IIL.D.6—1. The results are
shown in Figure II1.D.6-2.

BILLING CODE 6560-50-P
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First, note that the scale in Figure
II1.D.6-2 is much smaller by a factor of
3 than that in Figure III.D.6-1. In other
words, accounting for differences in
vehicle weight (at constant footprint)
and performance dramatically reduces
the variability among the manufacturers’
CO; emissions. Most of the
manufacturers with high positive offsets
in Figure III.D.6—1 now show low or
negative offsets. For example, BMW’s
and VW’s trucks show very low CO,
emissions. Tata’s emissions are very
close to the industry average. Daimler’s
vehicles are no more than 10 g/mi above
the average for the industry. This
analysis indicates that the primary
reasons for the differences in technology
penetrations shown for the various
manufacturers in Table II1.D.6-3 are
weight and acceleration performance.
EPA has not determined why some
manufacturers’ vehicle weight is
relatively high for its footprint value, or
whether this weight provides additional
utility for the consumer. Performance is
more straightforward. Some consumers
desire high-acceleration performance
and some manufacturers orient their
sales towards these consumers.
However, the cost in terms of CO»
emissions is clear. Manufacturers
producing relatively heavy or high
performance vehicles presently (with
concomitant increased CO, emissions)
will require greater levels of technology
in order to meet the final CO, standards
in 2016.

As can be seen from Table II1.D.6-3
above, widespread use of several
technologies is projected due to the final
standards. The vast majority of engines
are projected to be converted to direct
injection, with some of these engines
including cylinder deactivation or
turbocharging and downsizing. More
than 60 percent of all transmissions are
projected to be either 6+ speed
automatic transmissions or dual-clutch
automated manual transmissions. More
than one-third of the fleet is projected
to be equipped with 42 volt start-stop
capability. This technology was not
utilized in 2008 vehicles, but as
discussed above, promises significant
fuel efficiency improvement at a
moderate cost.

In their comments, Porsche stated that
their vehicles have twice the power-to-
weight ratio as the fleet average and that
their vehicles presently have a high
degree of technology penetration, which
allows them to meet the 2009 CAFE
standards. Porsche also commented that
the 2016 standards are not feasible for
their firm, in part due to the high level
of technologies already present in their
vehicles and due to their “very long
production life cycles”. BMW in their

comments stated that their vehicles are
“feature-dense” thus “requiring
additional efforts to comply” with future
standards.258 Ferrari, in their comments,
states that the standards are not feasible
for high-performance sports cars
without compromising on their
“distinctiveness”. They also state that
because they already have many
technologies on the vehicles, “there are
limited possibilities for further
improvements.” Finally Ferrari states
that smaller volume manufacturers have
higher costs “because they can be
distributed over very limited production
volumes”, and they have longer product
lifecycles. The latter view was also
shared by Lotus. These comments will
be addressed below, but are cited here
as supporting the conclusions from the
above analysis that high-performance
and feature-dense vehicles have a
greater challenge meeting the 2016
standards. In general, other
manufacturers covering the rest of the
fleet and other commenters agreed with
EPA’s analysis in the proposal of
projected technology usage, and
supported the view that the 2016 model
year standards were feasible in the lead-
time provided.

In response to the comments above,
EPA foresees no significant technical or
engineering issues with the projected
deployment of these technologies across
the fleet by MY 2016, with their
incorporation being folded into the
vehicle redesign process (with the
exception of some of the small volume
manufacturers). All of these
technologies are commercially available
now. The automotive industry has
already begun to convert its port fuel-
injected gasoline engines to direct
injection. Cylinder deactivation and
turbocharging technologies are already
commercially available. As indicated in
Table III.D.6-1, high-speed
transmissions are already widely used.
However, while more common in
Europe, automated manual
transmissions are not currently used
extensively in the U.S. Widespread use
of this technology would require
significant capital investment but does
not present any significant technical or
engineering issues. Start-stop systems
based on a 42-volt architecture also
represent a challenge because of the
complications involved in a changeover
to a higher voltage electrical
architecture. However, with appropriate
capital investments (which are captured

258 As a side note, one of the benefits for the off-
cycle technology credits allowed in this final rule
is the opportunity this flexibility provides for some
of these ‘feature-dense’ vehicles to generate such
credits to assist, to some extent, in the companies’
ability to comply.

in the EPA estimated costs), these
technology penetration rates are
achievable within the timeframe of this
rule. While most manufacturers have
some plans for these systems, our
projections indicate that their use may
exceed 35% of sales, with some
manufacturers projected to use higher
levels.

Most manufacturers are not projected
to hybridize any vehicles to comply
with the final standards. The hybrids
shown for Toyota are projected to be
sold even in the absence of the final
standards. However the relatively high
hybrid penetrations (14-15%) projected
for BMW, Daimler, Porsche, Tata and
Volkswagen deserve further discussion.
These manufacturers are all projected by
the OMEGA model to utilize the
maximum application of full hybrids
allowed by our model in this timeframe,
which is 15 percent.

As discussed in the EPA RIA, a
maximum 2016 technology penetration
rate of 85% is projected for the vast
majority of available technologies,
however, for full hybrid systems the
projection shows that given the
available lead-time full hybrids can only
be applied to approximately 15% of a
manufacturer’s fleet. This number of
course can vary by manufacturer.
Hybrids are a relatively costly
technology option which requires
significant changes to a vehicle’s
powertrain design, and EPA estimates
that manufacturers will require a
significant amount of lead time and
capital investment to introduce this
technology into the market in very large
numbers. Thus the EPA captures this
significant change in production
facilities with a lower penetration cap.
A more thorough discussion of lead
time limitations can be found below and
in Section IIL.B.5.

While the hybridization levels of
BMW, Daimler, Porsche, Tata and
Volkswagen are relatively high, the sales
levels of these five manufacturers are
relatively low. Thus, industry-wide,
hybridization reaches only 4 percent,
compared with 3 percent in the
reference case. This 4 percent level is
believed to be well within the capability
of the hybrid component industry by
2016. Thus, the primary challenge for
these five companies would be at the
manufacturer level, redesigning a
relatively large percentage of sales to
include hybrid technology. The final
TLAAS provisions will provide
significant needed lead time to these
manufacturers for pre-2016 compliance,
since all qualified companies are able to
take advantage of these provisions.

By 2016, it is likely that these
manufacturers would also be able to
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change vehicle characteristics which
currently cause their vehicles to emit
much more CO; than similar sized
vehicles produced by other
manufacturers. These factors may
include changes in model mix, further
mass reduction, electric and/or plug-in
hybrid vehicles as well as technologies
that may not be included in our
packages. Also, companies may have
technology penetration rates of less
costly technologies (listed in the above
tables) greater than 85%, and they may
also be able to apply hybrid technology
to more than 15 percent of their fleet
(while the 15% cap on the application
of hybrid technology is reasonable for
the industry as a whole, higher
percentages are certainly possible for
individual manufacturers, particularly
those with small volumes). For example,
a switch to a low GWP alternative
refrigerant in a large fraction of a fleet
can replace many other much more
costly technologies, but this option is
not captured in the modeling. In
addition, these manufacturers can also
take advantage of flexibilities, such as
early credits for air conditioning and
trading with other manufacturers.

EPA believes it is likely that there will
be certain high volume manufacturers
that will earn a significant amount of
early GHG credits starting in 2010 that
would expire 5 years later, by 2015,
unused. It is possible that these
manufacturers may be willing to sell
these credits to manufacturers with
whom there is little or no direct
competition.259 Furthermore, a large
number of manufacturers have also
stated publicly that they support the

2016 standards. The following
companies have all submitted letters in
support of the national program,
including the 2016 MY levels discussed
above: BMW, Chrysler, Daimler, Ford,
GM, Nissan, Honda, Mazda, Toyota, and
Volkswagen. This supports the view
that the emissions reductions needed to
achieve the standards are technically
and economically feasible for all these
companies, and that EPA’s projection of
model year 2016 non-compliance for
BMW, Daimler, and Volkswagen is
based on an inability of our model at
this time to fully account for the full
flexibilities of the EPA program as well
as the potentially unique technology
approaches or new product offerings
which these manufacturers are likely to
employ.

In addition, manufacturers do not
need to apply technology exactly
according to our projections. Our
projections simply indicate one path
which would achieve compliance.
Those manufacturers whose vehicles are
heavier (feature dense) and higher
performing than average in particular
have additional options to facilitate
compliance and reduce their
technological burden closer to the
industry average. These options include
decreasing the mass of the vehicles and/
or decreasing the power output of the
engines. Finally, EPA allows
compliance to be shown through the use
of emission credits obtained from other
manufacturers. Especially for the lower
volume sales of some manufacturers
that could be one component of an
effective compliance strategy, reducing

the technology that needs to be
employed on their vehicles.

For light-duty cars and trucks,
manufacturers have available to them a
range of technologies that are currently
commercially available and can feasibly
be employed in their vehicles by MY
2016. Our modeling projects widespread
use of these technologies as a
technologically feasible approach to
complying with the final standards.
Comments from the manufacturers
provided broad support for this
conclusion. A limited number of
commenters presented specific concerns
about their technology opportunities,
and EPA has described above (and
elsewhere in the rule) the paths
available for them to comply.

In sum, EPA believes that the
emissions reductions called for by the
final standards are technologically
feasible, based on projections of
widespread use of commercially
available technology, as well as use by
some manufacturers of other technology
approaches and compliance flexibilities
not fully reflected in our modeling.

EPA also projected the cost associated
with these projections of technology
penetration. Table III.D.6—4 shows the
cost of technology in order for
manufacturers to comply with the 2011
MY CAFE standards, as well as those
associated with the final 2016 CO,
emission standards. The latter costs are
incremental to those associated with the
2011 MY standards and also include
$60 per vehicle, on average, for the cost
of projected use of improved air-
conditioning systems.260

TABLE 111.D.6-4—CO0ST OF TECHNOLOGY PER VEHICLE IN 2016 ($2007)

2011 MY CAFE standards, relative to Final 2016 CO, standards, relative to
2008 MY 2011 MY CAFE standards
Cars Trucks All Cars Trucks All
BMW e $346 $423 $368 $1,558 $1,195 $1,453
Chrysler ..... 33 116 77 1,129 1,501 1,329
Daimler ... 468 683 536 1,636 931 1,343
Ford ...ccceveveeernns 73 161 106 1,108 1,442 1,231
General Motors ... 31 181 102 899 1,581 1,219
Honda .................. 0 0 0 635 473 575
Hyundai ......ocooooiiiiiiiiieees 0 69 10 802 425 745
(- T 0 42 7 667 247 594
Mazda ....... 0 0 0 855 537 808
Mitsubishi .. 328 246 295 817 1,218 978
Nissan ....... 0 61 18 686 1,119 810
Porsche ..... 473 706 550 1,506 759 1,257
Subaru .... 68 62 66 962 790 899
Suzuki .... 49 232 79 1,015 537 937
Tata ........ 611 1,205 845 1,181 680 984
Toyota .......... 0 0 0 381 609 455
VOIKSWAGEN ....oooiiiiiieiieieeeieee e 228 482 272 1,848 972 1,694

259 For example, a manufacturer that only sells
electric vehicles may very well sell the credits they
earn to another manufacturer that does not sell any
electric vehicles.

260 Note that the actual cost of the A/C technology
is estimated at $71 per vehicle as shown in Table
II1.D.2-3. However, we expect only 85 percent of
the fleet to add that technology. Therefore, the cost

of the technology when spread across the entire
fleet is $60 per vehicle ($71 x 85% = $60).
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TABLE 111.D.6—4—CO0ST OF TECHNOLOGY PER VEHICLE IN 2016 ($2007)—Continued

2011 MY CAFE standards, relative to Final 2016 CO, standards, relative to
2008 MY 2011 MY CAFE standards
Cars Trucks All Cars Trucks All
Overall .......oooveeeeiieeeeeeecee s 63 138 89 870 1,099 948

As can be seen, the industry average
cost of complying with the 2011 MY
CAFE standards is quite low, $89 per
vehicle. This cost is $11 per vehicle
higher than that projected in the NPRM.
This change is very small and is due to
several factors, mainly changes in the
projected sales of each manufacturer’s
specific vehicles, and changes in
estimated technology costs. Similar to
the costs projected in the NPRM, the
range of costs across manufacturers is
quite large. Honda, Mazda and Toyota
are projected to face no cost. In contrast,
Mitsubishi, Porsche, Tata and
Volkswagen face costs of at least $272
per vehicle. As described above, three of
these last four manufacturers (all but
Mitsubishi) face high costs to meet even
the 2011 MY CAFE standards due to
either their vehicles” weight per unit
footprint or performance. Porsche
would have been projected to face lower
costs in 2016 if they were not expected
to pay CAFE fines in 2011.

As shown in the last row of Table
II1.D.6—4, the average cost of technology
to meet the final 2016 standards for cars
and trucks combined relative to the
2011 MY CAFE standards is $948 per
vehicle. This is $103 lower than that
projected in the NPRM, due primarily to
lower technology cost projections for
the final rule compared to the NPRM for
certain technologies. (See Chapter 1 of
the Joint TSD for a detailed description
of how our technology costs for the final
rule differ from those used in the
NPRM). As was the case in the NPRM,
Table III.D.6—4 shows that the average
cost for cars would be slightly lower
than that for trucks. Toyota and Honda
show projected costs significantly below
the average, while BMW, Porsche, Tata
and Volkswagen show significantly
higher costs. On average, the $948 per
vehicle cost is significant, representing
3.4 percent of the total cost of a new

vehicle. However, as discussed below,
the fuel savings associated with the final
standards exceed this cost significantly.
In general, commenters supported EPA’s
cost projections, as discussed in Section
II.

While the CO, emission compliance
modeling using the OMEGA model
focused on the final 2016 MY standards,
the final standards for 2012-2015 are
also feasible. As discussed above,
manufacturers develop their future
vehicle designs with several model
years in view. Generally, the technology
estimated above for 2016 MY vehicles
represents the technology which would
be added to those vehicles which are
being redesigned in 2012-2015. The
final CO, standards for 2012-2016
reduce CO- emissions at a fairly steady
rate. Thus, manufacturers which
redesign their vehicles at a fairly steady
rate will automatically comply with the
interim standard as they plan for
compliance in 2016.

Manufacturers which redesign much
fewer than 20% of their sales in the
early years of the final program would
face a more difficult challenge, as
simply implementing the “2016 MY”
technology as vehicles are redesigned
may not enable compliance in the early
years. However, even in this case,
manufacturers would have several
options to enable compliance. One, they
could utilize the debit carry-forward
provisions described above. This may be
sufficient alone to enable compliance
through the 2012-2016 MY time period,
if their redesign schedule exceeds 20%
per year prior to 2016. If not, at some
point, the manufacturer might need to
increase their use of technology beyond
that projected above in order to generate
the credits necessary to balance the
accrued debits. For most manufacturers
representing the vast majority of U.S.
sales, this would simply mean
extending the same technology to a

greater percentage of sales. The added
cost of this in the later years of the
program would be balanced by lower
costs in the earlier years. Two, the
manufacture could take advantage of the
many optional credit generation
provisions contained in this final rule,
including early-credit generation for
model years 2009—-2011, credits for
advanced technology vehicles, and
credits for the application of technology
which result in off-cycle GHG
reductions. Finally, the manufacturer
could buy credits from another
manufacturer. As indicated above,
several manufacturers are projected to
require less stringent technology than
the average. These manufacturers would
be in a position to provide credits at a
reasonable technology cost. Thus, EPA
believes the final standards for 2012—
2016 would be feasible. Further
discussion of the technical feasibility of
the interim year standards, including for
smaller volume manufacturers can be
found in Section III.B, in the discussion
on the Temporary Leadtime Allowance
Alternative Standards.

7. What other fleet-wide CO» levels
were considered?

Two alternative sets of CO, standards
were considered. One set would reduce
CO, emissions at a rate of 4 percent per
year. The second set would reduce CO,
emissions at a rate of 6 percent per year.
The analysis of these standards followed
the exact same process as described
above for the final standards. The only
difference was the level of CO, emission
standards. The footprint-based standard
coefficients of the car and truck curves
for these two alternative control
scenarios were discussed above. The
resultant projected CO, standards in
2016 for each manufacturer under these
two alternative scenarios and under the
final rule are shown in Table III.D.7-1.

TABLE Il1.D.7—1—OVERALL AVERAGE CO, EMISSION STANDARDS BY MANUFACTURER IN 2016

4% per year Final Rule 6% per year
BIMWV e et 248 244 224
Chrysler .......... 270 266 245
Daimler ........... 260 256 236
Ford ..o 261 257 237
General Motors ..... 275 271 250
L (0T T = USRS 248 244 224
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TABLE Il1.D.7-1—OQOVERALL AVERAGE CO, EMISSION STANDARDS BY MANUFACTURER IN 2016—Continued

4% per year Final Rule 6% per year
Hyundai 234 231 212
Kia .......... 239 236 217
Mazda 232 228 210
MIESUDISRI <. e 244 239 219
INISSAN .ttt ettt ettt r e 250 245 226
POISCNE ... e 237 233 213
SUDAIU ettt ne 238 234 214
SUZUKI ettt R r e e 222 218 199
B IE= L= R TP OO RO P PR OPPTUROPPRPRTR 263 259 239
L ILe) ] €= PP EPPPP SR UPRPPPRPP 249 245 225
VOIKSWEAIGEN ...t e s e s e 236 232 213
OVEIAID ...ttt e 254 250 230

Tables III.D.7-2 and III.D.7—3 show

the technology penetration levels for the year standards in 2016.

4 percent per year and 6 percent per

TABLE II1.D.7—2—TECHNOLOGY PENETRATION—4% PER YEAR CO, STANDARDS IN 2016: CARS AND TRUCKS COMBINED

[In percent]
Mass
GDI 8?26 Turbo Diesel a%t%ﬂ?aer?s Du?l!aﬂgtch Start-stop Hybrid red(li/(;;ion

BMW ..o 80 21 61 6 13 63 65 14 5
Chrysler ..... 67 13 17 0 26 52 54 0 6
Daimler* .... 76 30 53 5 12 72 67 14 5
Ford ....ccoevvvveenns 77 18 16 0 25 58 59 0 5
General Motors ... 62 24 11 0 7 57 57 0 5
Honda ................. 44 6 2 0 0 49 15 2 2
Hyundai . 52 0 1 0 3 52 28 0 3
Kia ......... 37 0 1 0 0 57 0 0 2
Mazda ........ 79 0 14 1 17 66 60 0 5
Mitsubishi .. 85 0 31 0 16 72 72 0 6
Nissan .......... 69 7 11 0 2 64 61 1 6
Porsche ™ ... 83 15 62 8 5 45 62 15 4
Subaru ....... 72 0 9 0 0 70 37 0 3
Suzuki .... 70 0 0 0 3 67 67 0 3
Tata™ ... 85 55 27 0 14 70 70 15 5
Toyota .......... 15 7 0 0 13 30 7 12 1
Volkswagen * 82 18 71 11 10 68 60 15 4
Overall .....ccccoeeveeieene 56 13 14 1 11 53 41 4 4
Increase over 2011

(7.1 o 46 11 7 1 -5 46 38 2 4

“These manufacturers were unable to meet the final 2016 standards with the imposed caps on technology.

TABLE Il1.D.7—3—TECHNOLOGY PENETRATION—6% PER YEAR ALTERNATIVE STANDARDS IN 2016: CARS AND TRUCKS

COMBINED
[In percent]
Mass
GDI SEEE Turbo Diesel a%t%ptfsgs Du?rlaﬂgmh Start-stop Hybrid red(liz;ion
BMW™* e, 80 21 61 6 13 63 65 14 5
Chrysler ..... 85 13 50 0 3 82 83 2 8
Daimler* .... 76 30 53 5 12 72 67 14 5
Ford* ....ccooiiiiiine 85 13 57 0 4 74 75 10 7
General Motors ... 85 25 43 0 2 83 83 2 8
Honda ........cc........ 68 6 10 0 1 65 65 2 6
Hyundai ..... 73 1 12 0 9 64 64 0 5
Kia ......... 62 0 1 0 0 62 61 0 5
Mazda ........... 85 0 19 1 4 80 82 0 7
Mitsubishi* ... 85 4 42 0 4 75 75 10 7
Nissan .......... 85 8 38 0 0 78 81 4 8
Porsche* ... 83 15 62 8 5 45 62 15 4
Subaru ....... 84 0 18 1 3 79 80 0 6
Suzuki .... 85 0 85 0 0 85 85 0 8
Tata™ ..... 85 55 27 0 14 70 70 15 5
Toyota ..cccceeveeneieinne 71 7 5 0 20 49 47 12 4
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TABLE I11.D.7—3—TECHNOLOGY PENETRATION—6% PER YEAR ALTERNATIVE STANDARDS IN 2016: CARS AND TRUCKS

COoMBINED—Continued

[In percent]

Mass

HC— ) Dual clutch : i
oo | GG | Tweo | s | SEeEPUOUT sansiop |y | redicton
Volkswagen™ .............. 82 18 71 11 10 68 60 15 4
Overall .......cccccevvveeenn... 79 12 33 1 7 69 69 6 6

Increase over 2011

CAFE ..ooveeeeen 69 10 26 1 -9 62 66 4 6

*These manufacturers were unable to meet the final 2016 standards with the imposed caps on technology.

With respect to the 4 percent per year
standards, the levels of requisite control
technology are lower than those under
the final standards, as would be
expected. Industry-wide, the largest
decreases were a 7 percent decrease in
use of gasoline direct injection engines,
a 4 percent decrease in the use of dual
clutch transmissions, and a 2 percent
decrease in the application of start-stop
technology. On a manufacturer specific
basis, the most significant decreases
were a 10 percent or larger decrease in
the use of stop-start technology for
Honda, Kia, Mitsubishi and Suzuki and
a 12 percent drop in turbocharger use
for Mitsubishi. These are relatively
small changes and are due to the fact
that the 4 percent per year standards
only require 4 g/mi CO: less control
than the final standards in 2016.
Porsche, Tata and Volkswagen continue
to be unable to comply with the CO»
standards in 2016, even under the 4
percent per year standard scenario.
BMW just complied under this scenario,
so its costs and technology penetrations

are the same as under the final
standards.

With respect to the 6 percent per year
standards, the levels of requisite control
technology increased substantially
relative to those under the final
standards, as again would be expected.
Industry-wide, the largest increase was
a 25 percent increase in the application
of start-stop technology and 13-17
percent increases in the use of gasoline
direct injection engines, turbocharging
and dual clutch transmissions. On a
manufacturer specific basis, the most
significant increases were a 10 percent
increase in hybrid penetration for Ford
and Mitsubishi. These are more
significant changes and are due to the
fact that the 6 percent per year
standards require 20 g/mi CO, more
control than the final standards in 2016.
Our projections for BMW, Porsche, Tata
and Volkswagen continue to show they
are unable to comply with the CO»
standards in 2016, so our projections for
these manufacturers do not differ
relative to the final standards, though

the amount of short-fall for each firm
increases significantly, by an additional
20 g/mi CO, per firm. However, Ford
and Mitsubishi join this list as can be
seen from Figure II1.D.6-2. The CO,
emissions from Ford’s cars are very
similar to those of the industry when
adjusted for technology, weight and
performance. However, their trucks emit
more than 25% more CO, per mile than
the industry average. It is possible that
addressing this issue would resolve
their difficulty in complying with the 6
percent per year scenario. Both
Mitsubishi’s cars and truck emit roughly
10% more than the industry average
vehicles after adjusting for technology,
weight and performance. Again,
addressing this issue could resolve their
difficulty in complying with the 6
percent per year scenario. Five
manufacturers are projected to need to
increase their use of start-stop
technology by at least 30 percent.

Table II1.D.7—4 shows the projected
cost of the two alternative sets of
standards.

TABLE [11.D.7-4—TECHNOLOGY COST PER VEHICLE IN 2016—ALTERNATIVE STANDARDS ($2007)

4 Percent per year standards, relative to 2011 6 Percent per year standards, relative to 2011
MY CAFE standards MY CAFE standards
Cars Trucks All Cars Trucks All
BMW o $1,558 $1,195 $1,453 $1,558 $1,195 $1,453
Chrysler 1,111 1,236 1,178 1,447 2,156 1,827
Daimler 1,536 931 1,343 1,536 931 1,343
FOIA o 1,013 1,358 1,140 1,839 2,090 1,932
General Motors . 834 1,501 1,148 1,728 2,030 1,870
Honda ................ 598 411 529 894 891 893
Hyundai ...c..oooeeneiiiieeeee e 769 202 684 1,052 1,251 1,082
Ki@ oo 588 238 527 1,132 247 979
Mazda .. 766 537 733 1,093 1,083 1,092
Mitsubishi . 733 1,164 906 1,224 1,840 1,471
NISSAN .o 572 1,119 729 1,151 1,693 1,306
Porsche 1,506 759 1,257 1,506 759 1,257
Subaru .. 962 616 836 1,173 1,316 1,225
Suzuki .. 1,015 179 879 1,426 1,352 1,414
Ta oo e 1,181 680 984 1,181 680 984
TOYOIA e 323 560 400 747 906 799
Volkswagen ... 1,848 972 1,694 1,848 972 1,694
Overall .....ccoooveeiiieeeeee e 811 1,020 883 1,296 1,538 1,379




25466

Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

As can be seen, the average cost of the
4 percent per year standards is only $65
per vehicle less than that for the final
standards. This incremental cost is very
similar to that projected in the NPRM.
In contrast, the average cost of the 6
percent per year standards is over $430
per vehicle more than that for the final
standards, which is $80 less than that
projected in the NPRM (again due to
lower technology costs). Compliance
costs are entering the region of non-
linearity. The $65 cost savings of the 4
percent per year standards relative to
the final rule represents $19 per g/mi
CO; increase. The $430 cost increase of
the 6 percent per year standards relative
to the final rule represents a 25 per g/
mi CO, increase. More importantly, two
additional manufacturers, Ford and
Mitsubishi, are projected to be unable to
comply with the 6% per year standards.
In addition, under the 6% per year
standards, four manufacturers (Chrysler,
General Motors, Suzuki and Nissan) are
within 2 g/mi CO> of the minimum
achievable levels projected by EPA’s
OMEGA model analysis for 2016.

EPA does not believe the 4% per year
alternative is an appropriate standard
for the MY 2012-2016 time frame. As
discussed above, the 250 g/mi final rule
is technologically feasible in this time
frame at reasonable costs, and provides
higher GHG emission reductions at a
modest cost increase over the 4% per
year alternative (less than $100 per
vehicle). In addition, the 4% per year
alternative does not result in a
harmonized National Program for the
country. Based on California’s letter of
May 18, 2009, the emission standards
under this alternative would not result
in the State of California revising its
regulations such that compliance with
EPA’s GHG standards would be deemed
to be in compliance with California’s
GHG standards for these model years.
Thus, the consequence of promulgating
a 4% per year standard would be to
require manufacturers to produce two
vehicle fleets: A fleet meeting the 4%
per year Federal standard, and a
separate fleet meeting the more stringent
California standard for sale in California
and the section 177 states. This further
increases the costs of the 4% per year
standard and could lead to additional
difficulties for the already stressed
automotive industry.

EPA also does not believe the 6% per
year alternative is an appropriate
standard for the MY 2012-2016 time
frame. As shown in Tables II1.D.7-3 and
II1.D.7—4, the 6% per year alternative
represents a significant increase in both
the technology required and the overall
costs compared to the final standards. In
absolute percent increases in the

technology penetration, compared to the
final standards the 6% per year
alternative requires for the industry as a
whole: An 18% increase in GDI fuel
systems, an 11% increase in turbo-
downsize systems, a 6% increase in
dual-clutch automated manual
transmissions (DCT), and a 9% increase
in start-stop systems. For a number of
manufacturers the expected increase in
technology is greater: For GM, a 15%
increase in both DCTs and start-stop
systems, for Nissan a 9% increase in full
hybrid systems, for Ford an 11%
increase in full hybrid systems, for
Chrysler a 34% increase in both DCT
and start-stop systems and for Hyundai
a 23% increase in the overall
penetration of DCT and start-stop
systems. For the industry as a whole,
the per-vehicle cost increase for the 6%
per year alternative is nearly $500. On
average this is a 50% increase in costs
compared to the final standards. At the
same time, CO, emissions would be
reduced by about 8%, compared to the
250 g/mi target level.

As noted above, EPA’s OMEGA model
predicts that for model year 2016, Ford,
Mitsubishi, Mercedes, BMW,
Volkswagen, Jaguar-Land Rover, and
Porsche do not meet their target under
the 6 percent per year scenario. In
addition, Chrysler, General Motors,
Suzuki and Nissan all are within 2
grams/mi CO; of maximizing the
applicable technology allowed under
EPA’s OMEGA model—that is, these
companies have almost no head-room
for compliance. In total, these 11
companies represent more than 58
percent of total 2016 projected U.S.
light-duty vehicle sales. This provides a
strong indication that the 6 percent per
year standard is much more stringent
than the final standards, and presents a
significant risk of non-compliance for
many firms, including four of the seven
largest firms by U.S. sales.

These technology and cost increases
are significant, given the amount of
lead-time between now and model years
2012-2016. In order to achieve the
levels of technology penetration for the
final standards, the industry needs to
invest significant capital and product
development resources right away, in
particular for the 2012 and 2013 model
year, which is only 2-3 years from now.
For the 2014—-2016 time frame,
significant product development and
capital investments will need to occur
over the next 2—3 years in order to be
ready for launching these new products
for those model years. Thus a major part
of the required capital and resource
investment will need to occur now and
over the next few years, under the final
standards. EPA believes that the final

rule (a target of 250 gram/mile in 2016)
already requires significant investment
and product development costs for the
industry, focused on the next few years.

It is important to note, and as
discussed later in this preamble, as well
as in the Joint Technical Support
Document and the EPA Regulatory
Impact Analysis document, the average
model year 2016 per-vehicle cost
increase of nearly $500 includes an
estimate of both the increase in capital
investments by the auto companies and
the suppliers as well as the increase in
product development costs. These costs
can be significant, especially as they
must occur over the next 2—3 years.
Both the domestic and transplant auto
firms, as well as the domestic and
world-wide automotive supplier base, is
experiencing one of the most difficult
markets in the U.S. and internationally
that has been seen in the past 30 years.
One major impact of the global
downturn in the automotive industry
and certainly in the U.S. is the
significant reduction in product
development engineers and staffs, as
well as a tightening of the credit markets
which allow auto firms and suppliers to
make the near-term capital investments
necessary to bring new technology into
production. The 6% per year alternative
standard would impose significantly
increased pressure on capital and other
resources, indicating it is too stringent
for this time frame, given both the
relatively limited amount of lead-time
between now and model years 2012—
2016, the need for much of these
resources over the next few years, as
well the current financial and related
circumstances of the automotive
industry. EPA is not concluding that the
6% per year alternative standards are
technologically infeasible, but EPA
believes such standards for this time
frame would be overly stringent given
the significant strain it would place on
the resources of the industry under
current conditions. EPA believes this
degree of stringency is not warranted at
this time. Therefore EPA does not
believe the 6% per year alternative
would be an appropriate balance of
various relevant factors for model years
2012-1016.

Jaguar/Land Rover, in their
comments, agreed that the more
stringent standards would not be
economically practicable, and several
automotive firms indicated that the
proposed standards, while feasible,
would be overly challenging.261 On the
other hand, the Center for Biological
Diversity (henceforth referred to here as
CBD), strongly urged EPA to adopt more

261 See comments from Toyota, General Motors.
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stringent standards. CBD gives examples
of higher standards in other nations to
support their contention that the
standards should be more stringent.
CBD also claims that the agencies are
“setting standards that deliberately
delay implementation of technology that
is available now” by setting lead time for
the rule greater than 18 months. CBD
also accuses the agencies of arbitrarily
“adhering to strict five-year
manufacturer ‘redesign cycles.”” CBD
notes that the agencies have stated that
all of the “technologies are already
available today,” and EPA and NHTSA’s
assessment is that manufacturers
“would be able to meet the proposed
standards through more widespread use
of these technologies across the fleet.”
Based on the agencies’ previous
statements, CBD concludes that the fleet
can meet the 250 g/mi target in 2010.
EPA believes that in all cases, CBD’s
analysis for feasibility and necessary
lead time is flawed.

Other countries’ absolute fleetwide
standards are not a reliable or directly
relevant comparison. The fleet make-up
in other nations is quite different than
that of the United States. CBD primarily
cites the European Union and Japan as
examples. Both of these regions have a
large fraction of small vehicles (with
lower average weight, and footprint
size) when compared to vehicles in the
U.S. Also the U.S. has a much greater
fraction of light-duty trucks. In
particular in Europe, there is a much
higher fraction of diesel vehicles in the
existing fleet, which leads to lower CO,
emissions in the baseline fleet as
compared to the U.S. This is in large
part due to the significantly different
fuel prices seen in Europe as compared
to the U.S. The European fleet also has
a much higher penetration of manual
transmission than the U.S., which also
results in lower CO; emissions.
Moreover, these countries use different
test cycles, which bias CO, emissions
relative to the EPA 2 cycle test cycles.
When looked at from a technology-basis,
with the exception of the existing large
penetration of diesels and manual
transmissions in the European fleet—
there is no “magic” in the European and
Japanese markets which leads to lower
fleet-wide CO» emissions. In fact, from
a technology perspective, the standards
contained in this final rule are premised
to a large degree on the same
technologies which the European and
Japanese governments have relied upon
to establish their CO; and fuel economy
limits for this same time frame and for
the fleet mixes in their countries. That
is for example, large increases in the use
of 6+ speed transmissions, automated

manual transmissions, gasoline direct
injection, engine downsizing and
turbocharging, and start-stop systems.
CBD has not provided any detailed
analysis of what technologies are
available in Europe which EPA is not
considering—and there are no such
“magic” technologies. The vast majority
of the differences between the current
and future CO, performance of the
Japanese and European light-duty
vehicle fleets are due to differences in
the size and current composition of the
vehicle fleets in those two regions—not
because EPA has ignored technologies
which are available for application to
the U.S. market in the 2012—-2016 time
frame.

If CBD is advocating a radical
reshifting of domestic fleet composition,
(such as requiring U.S. consumers to
purchase much smaller vehicles and
requiring U.S. consumers to purchase
vehicles with manual transmissions), it
is sufficient to say that standards forcing
such a result are not compelled under
section 202(a), where reasonable
preservation of consumer choice
remains a pertinent factor for EPA to
consider in balancing the relevant
statutory factors. See also International
Harvester (478 F. 2d at 640
(Administrator required to consider
issues of basic demand for new
passenger vehicles in making technical
feasibility and lead time
determinations). Thus EPA believes that
the standard is at the proper level of
stringency for the projected domestic
fleet in the 2012-2016 model years
taking into account the wide variety of
consumer choice that is reflected in this
projection of the domestic fleet.

As mentioned earlier (in II1.D.4),
CBD’s comments on available lead time
also are inaccurate. Under section
202(a), standards are to take effect only
“after providing such period as the
Administrator finds necessary to permit
the development and application of the
requisite technology, giving appropriate
consideration to the cost of compliance
within such period.” Having sufficient
lead time includes among other things,
the time required to certify vehicles. For
example, model year 2012 vehicles will
be tested and certified for the EPA
within a short time after the rule is
finalized, and this can start as early as
calendar year 2010, for MY 2012
vehicles that can be produced in
calendar year 2011. In addition, these
2012 MY vehicles have already been
fully designed, with prototypes built
several years earlier. It takes several
years to redesign a vehicle, and several
more to design an entirely new vehicle
not based on an existing platform. Thus,
redesign cycles are an inextricable

component of adequate lead time under
the Act. A full line manufacturer only
has limited staffing and financial
resources to redesign vehicles, therefore
the redesigns are staggered throughout a
multi-year period to optimize human
capital.262 Furthermore, redesigns
require a significant outlay of capital
from the manufacturer. This includes
research and development, material and
equipment purchasing, overhead,
benefits, etc. These costs are significant
and are included in the cost estimates
for the technologies in this rule. Because
of the manpower and financial capital
constraints, it would only be possible to
redesign all the vehicles across a
manufacturer’s line simultaneously if
the manufacturer has access to
tremendous amounts of ready capital
and an unrealistically large engineering
staff. However no major automotive firm
in the world has the capability to
undertake such an effort, and it is
unlikely that the supplier basis could
support such an effort if it was required
by all major automotive firms. Even if
this unlikely condition were possible,
the large engineering staff would then
have to be downsized or work on the
next redesign of the entire line another
few years later. This would have the
effect of increasing the cost of the
vehicles.

There is much evidence to indicate
that the average redesign cycle in the
industry is about 5 years.263 There are
some manufacturers who have longer
cycles (such as smaller manufacturers
described above), and there are others
who have shorter cycles for some of
their products. EPA believes that there
are no full line manufacturers who can
maintain significant redesigns of
vehicles (with relative large sales) in 1
or 2 years, and CBD has provided no
evidence indicating this is technically
feasible. A complete redesign of the
entire U.S. light-duty fleet by model
year 2012 is clearly infeasible, and EPA
believes that several model years
additional lead time is necessary in
order for the manufacturers to meet the
standards. The graduated increase in the
stringency of the standards from MYs
2012 through 2016 accounts for this
needed lead time.

There are other reasons that the fleet
cannot meet the 250g/mi CO, target in
2012 (much less in 2010). The
commenter reasons that if technology is
in use now—even if limited use—it can

262 See for example “How Automakers Plan Their
Products”, Center for Automotive Research, July
2007.

263 See for example “Car Wars 2010-2013, The
U.S. automotive product pipeline”, John Murphy,
Research Analyst, Bank of America/Merrill Lynch
research paper, July 15, 2009.
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be utilized across the fleet nearly
immediately. This is not the case. An
immediate demand from original
equipment manufacturers (OEMs) to
supply 100% of the fleet with these
technologies in 2012 would cause their
suppliers to encounter the same lead
time issues discussed above. Suppliers
have limited capacity to change their
current production over to the newer
technologies quickly. Part of this reason
is due to engineering, cost and
manpower constraints as described
above, but additionally, the suppliers
face an issue of “stranded capital”. This
is when the basic tooling and machines
that produce the technologies in
question need to be replaced. If these
tools and machines are replaced before
they near the end of their useful life, the
suppliers are left with “stranded capital”
i.e., a significant financial loss because
they are replacing perfectly good
equipment with newer equipment. This
situation can also occur for the OEMs.
In an extreme example, a plant that
switches over from building port fuel
injected gasoline engines to building
batteries and motors, will require a
nearly complete retooling of the plant.
In a less extreme example, a plant that
builds that same engine and switches
over to suddenly building smaller
turbocharged direct injection engines
with starter alternators might have
significant retooling costs as well as
stranded capital. Finally, it takes a
significant amount of time to retool a
factory and smoothly validate the
tooling and processes to mass produce
a replacement technology. This is why
most manufacturers do this process over
time, replacing equipment as they wear
out. CBD has not accounted for any of
these considerations. EPA believes that
attempting to force the types of massive
technology penetration needed in the
early model years of the standard to
achieve the 2016 standards would be
physically and cost prohibitive.

A number of automotive firms and
associations (including the Alliance of
Automobile Manufacturers, Mercedes,
and Toyota) commented that the
standards during the early model years,
in particular MY 2012, are too stringent,
and that a more linear phase-in of the
standards beginning with the MY 2011
CAFE standards and ending with the
250 gram/mi proposed EPA projected
fleet-wide level in MY 2016 is more
appropriate. In the May 19, 2009 Joint
Notice of Intent, EPA and NHTSA stated
that the standards would have “* * *a
generally linear phase-in from MY 2012
through to model year 2016.” (74 FR
24008). The Alliance of Automobile
Manufacturers stated that the phase-in

of the standards is not linear, and they
proposed a methodology for the CAFE
standards to be a linear progression
from MY 2011 to MY 2016. The
California Air Resources Board
commented that the proposed level of
stringency, including the EPA proposed
standards for MY 2012-2015, were
appropriate and urged EPA to finalize
the standards as proposed and not
reduce the stringency in the early model
years as this would result in a large loss
of the GHG reductions from the National
Program. EPA agrees with the comments
from CARB, and we have not reduced
the stringency of the program for the
early model years. While some
automotive firms indicated a desire to
see a linear transition from the Model
Year 2011 CAFE standards, our
technology and cost analysis indicates
that our standards are appropriate for
these interim years. As shown in
Section IILH of this final rule, the final
standards result in significant GHG
reductions, including the reductions
from MY 2012-2015, and at reasonable
costs, providing appropriate lead time.
The automotive industry commenters
did not point to a specific technical
issue with the standards, but rather their
desire for a linear phase-in from the
existing 2011 CAFE standards.

In summary, the EPA believes that the
MY 2012-2016 standards finalized are
feasible and that there are compelling
reasons not to adopt more stringent
standards, based on a reasonable
weighing of the statutory factors,
including available technology, its cost,
and the lead time necessary to permit its
development and application. For
further discussion of these issues, see
Chapter 4 of the RIA as well as the
response to comments.

E. Certification, Compliance, and
Enforcement

1. Compliance Program Overview

This section describes EPA’s
comprehensive program to ensure
compliance with emission standards for
carbon dioxide (CO,), nitrous oxide
(N»0), and methane (CHy), as described
in Section III.B. An effective compliance
program is essential to achieving the
environmental and public health
benefits promised by these mobile
source GHG standards. EPA’s GHG
compliance program is designed around
two overarching priorities: (1) To
address Clean Air Act (CAA)
requirements and policy objectives; and
(2) to streamline the compliance process
for both manufacturers and EPA by
building on existing practice wherever
possible, and by structuring the program
such that manufacturers can use a single

data set to satisfy both the new GHG and
Corporate Average Fuel Economy
(CAFE) testing and reporting
requirements. The EPA and NHTSA
programs recognize, and replicate as
closely as possible, the compliance
protocols associated with the existing
CAA Tier 2 vehicle emission standards,
and with CAFE standards. The
certification, testing, reporting, and
associated compliance activities closely
track current practices and are thus
familiar to manufacturers. EPA already
oversees testing, collects and processes
test data, and performs calculations to
determine compliance with both CAFE
and CAA standards. Under this
coordinated approach, the compliance
mechanisms for both programs are
consistent and non-duplicative.

Vehicle emission standards
established under the CAA apply
throughout a vehicle’s full useful life.
Today’s rule establishes fleet average
greenhouse gas standards where
compliance with the fleet average is
determined based on the testing
performed at time of production, as with
the current CAFE fleet average. EPA is
also establishing in-use standards that
apply throughout a vehicle’s useful life,
with the in-use standard determined by
adding an adjustment factor to the
emission results used to calculate the
fleet average. EPA’s program will thus
not only assess compliance with the
fleet average standards described in
Section III.B, but will also assess
compliance with the in-use standards.
As it does now, EPA will use a variety
of compliance mechanisms to conduct
these assessments, including pre-
production certification and post-
production, in-use monitoring once
vehicles enter customer service.
Specifically, EPA is establishing a
compliance program for the fleet
average that utilizes CAFE program
protocols with respect to testing, a
certification procedure that operates in
conjunction with the existing CAA Tier
2 certification procedures, and an
assessment of compliance with the in-
use standards concurrent with existing
EPA and manufacturer Tier 2 emission
compliance testing programs. Under this
compliance program manufacturers will
also be afforded numerous flexibilities
to help achieve compliance, both
stemming from the program design itself
in the form of a manufacturer-specific
CO: fleet average standard, as well as in
various credit banking and trading
opportunities, as described in Section
III.C. EPA received broad comment from
regulated industry and from the public
interest community supporting this
overall compliance program structure.
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The compliance program is outlined in
further detail below.

2. Compliance With Fleet-Average CO,
Standards

Fleet average emission levels can only
be determined when a complete fleet
profile becomes available at the close of
the model year. Therefore, EPA will
determine compliance with the fleet
average CO, standards when the model
year closes out, as is currently the
protocol under EPA’s Tier 2 program as
well as under the current CAFE
program. The compliance determination
will be based on actual production
figures for each model and on model-
level emissions data collected through
testing over the course of the model
year. Manufacturers will submit this
information to EPA in an end-of-year
report which is discussed in detail in
Section IIL.E.5.h below.

Manufacturers currently conduct their
CAFE testing over an entire model year
to maximize efficient use of testing and
engineering resources. Manufacturers
submit their CAFE test results to EPA
and EPA conducts confirmatory fuel
economy testing at its laboratory on a
subset of these vehicles under EPA’s
Part 600 regulations. EPA’s proposal to
extend this approach to the GHG
program received overwhelming
support from vehicle manufacturers.
EPA is finalizing GHG requirements
under which manufacturers will
continue to perform the model-level
testing currently required for CAFE fuel
economy performance and measure and
report the CO; values for all tests
conducted.264 Manufacturers will
submit one data set in satisfaction of
both CAFE and GHG requirements such
that EPA’s program will not impose
additional timing or testing
requirements on manufacturers beyond
that required by the CAFE program. For
example, manufacturers currently
submit fuel economy test results at the
subconfiguration and configuration
levels to satisfy CAFE requirements.
Now manufacturers will also submit
CO; values for the same vehicles.
Section III.E.3 discusses how this will

264 As discussed in Section III.B.1, vehicle and
fleet average compliance will be based on a
combination of CO,, HC, and CO emissions. This
is consistent with the carbon balance methodology
used to determine fuel consumption for the labeling
and CAFE programs. The final regulations account
for these total carbon emissions appropriately and
refer to the sum of these emissions as the “carbon-
related exhaust emissions” (CREE). Although
regulatory text uses the more accurate term “CREE”
to represent the CO»-equivalent sum of carbon
emissions, the term CO; is used as shorthand
throughout Section IILE as a more familiar term for
most readers.

be implemented in the certification
process.

a. Compliance Determinations

As described in Section III.B above,
the fleet average standards will be
determined on a manufacturer by
manufacturer basis, separately for cars
and trucks, using the footprint attribute
curves. EPA will calculate the fleet
average emission level using actual
production figures and, for each model
type, CO- emission test values generated
at the time of a manufacturer’s CAFE
testing. EPA will then compare the
actual fleet average to the
manufacturer’s footprint standard to
determine compliance, taking into
consideration use of averaging and
credits.

Final determination of compliance
with fleet average CO» standards may
not occur until several years after the
close of the model year due to the
flexibilities of carry-forward and carry-
back credits and the remediation of
deficits (see Section III.C). A failure to
meet the fleet average standard after
credit opportunities have been
exhausted could ultimately result in
penalties and injunctive orders under
the CAA as described in Section IIL.E.6
below.

EPA received considerable comment
about the need for transparency in its
implementation of the greenhouse gas
program and specifically about the need
for public access to information about
Agency compliance determinations.
Many comments emphasized the
importance of making greenhouse gas
compliance information publicly
available to ensure such transparency.
EPA also received comment from
industry about the need to protect
confidential business information. Both
transparency and protection of
confidential information are
longstanding EPA practices, and both
will remain priorities in EPA’s
implementation of the greenhouse gas
program. EPA periodically provides
mobile source emissions and fuel
economy information to the public, for
example through the annual
Compliance Report 265 and Fuel
Economy Trends Report.266 As
proposed, EPA plans to expand these
reports to include GHG performance
and compliance trends information,

2652007 Progress Report Vehicle and Engine
Compliance Activities; EPA-420-R-08-011;
October 2008. This document is available
electronically at http://www.epa.gov/otaq/about/
420r08011.pdf.

266 Ljght-Duty Automotive Technology and Fuel-
Economy Trends: 1975 Through 2008; EPA-420-S—
08-003; September 2008. This document is
available electronically at http://www.epa.gov/otaq/
fetrends.htm.

such as annual status of credit balances
or debits, use of various credit
programs, attained fleet average
emission levels compared with
standards, and final compliance status
for a model year after credit
reconciliation occurs. EPA intends to
regularly disseminate non-confidential,
model-level and fleet information for
each manufacturer after the close of the
model year. EPA will reassess data
release needs and opportunities once
the program is underway.

Beyond transparency in reporting
emissions data and compliance status,
EPA is concerned, as a matter of
principle moving into a new era of
greenhouse gas control, that greenhouse
gas reductions reported for purposes of
compliance with the standards adopted
in this rule will be reflected in the real
world and not just as calculated fleet
average emission levels or measured
certification test results. Therefore EPA
will pay close attention to technical
details behind manufacturer reports. For
example, EPA intends to look closely at
each manufacturer’s certification testing
procedures, GHG calculation
procedures, and laboratory correlation
with EPA’s laboratory, and to carefully
review manufacturer pre-production,
production, and in-use testing programs.
In addition, EPA plans to monitor GHG
performance through its own in-use
surveillance program in the coming
years. This will ensure that the
environmental benefits of the rule are
achieved as well as ensure a level
playing field for all.

b. Required Minimum Testing for Fleet
Average CO,

EPA received no public comment on
provisions that would extend current
CAFE testing requirements and
flexibilities to the GHG program, and is
finalizing as proposed minimum testing
requirements for fleet average CO,
determination. EPA will require and use
the same test data to determine a
manufacturer’s compliance with both
the CAFE standard and the fleet average
CO; emissions standard. CAFE requires
manufacturers to submit test data
representing at least 90% of the
manufacturer’s model year production,
by configuration.26” The CAFE testing
covers the vast majority of models in a
manufacturer’s fleet. Manufacturers
industry-wide currently test more than
1,000 vehicles each year to meet this
requirement. EPA believes this
minimum testing requirement is
necessary and applicable for calculating
accurate CO: fleet average emissions.
Manufacturers may test additional

267 See 40 CFR 600.010-08(d).
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vehicles, at their option. As described
above, EPA will use the emissions
results from the model-level testing to
calculate a manufacturer’s fleet average
CO; emissions and to determine
compliance with the CO, fleet average
standard.

EPA will continue to allow certain
testing flexibilities that exist under the
CAFE program. EPA has always
permitted manufacturers some ability to
reduce their test burden in tradeoff for
lower fuel economy numbers.
Specifically the practice of “data
substitution” enables manufacturers to
apply fuel economy test values from a
“worst case” configuration to other
configurations in lieu of testing them.
The substituted values may only be
applied to configurations that would be
expected to have better fuel economy
and for which no actual test data exist.
EPA will continue to accept use of
substituted data in the GHG program,
but only when the substituted data are
also used for CAFE purposes.

EPA regulations for CAFE testing
permit the use of analytically derived
fuel economy data in lieu of conducting
actual fuel economy tests in certain
situations.268 Analytically derived data
are generated mathematically using
expressions determined by EPA and are
allowed on a limited basis when a
manufacturer has not tested a specific
vehicle configuration. This has been
done as a way to reduce some of the
testing burden on manufacturers
without sacrificing accuracy in fuel
economy measurement. EPA has issued
guidance that provides details on
analytically derived data and that
specifies the conditions when
analytically derived fuel economy data
may be used. EPA will apply the same
guidance to the GHG program and will
allow any analytically derived data used
for CAFE to also satisfy the GHG data
reporting requirements. EPA will revise
the terms in the current equations for
analytically derived fuel economy to
specify them in terms of CO..
Analytically derived CO, data will not
be permitted for the Emission Data
Vehicle representing a test group for
pre-production certification, only for the
determination of the model level test
results used to determine actual fleet-
average CO; levels.

EPA is retaining the definitions
needed to determine CO- levels of each
model type (such as “subconfiguration,”
“configuration,” “base level,” etc.) as
they are currently defined in EPA’s fuel
economy regulations.

268 40 CFR 600.006—08(e).

3. Vehicle Certification

CAA section 203(a)(1) prohibits
manufacturers from introducing a new
motor vehicle into commerce unless the
vehicle is covered by an EPA-issued
certificate of conformity. Section
206(a)(1) of the CAA describes the
requirements for EPA issuance of a
certificate of conformity, based on a
demonstration of compliance with the
emission standards established by EPA
under section 202 of the Act. The
certification demonstration requires
emission testing, and must be done for
each model year.269

Under Tier 2 and other EPA emission
standard programs, vehicle
manufacturers certify a group of
vehicles called a test group. A test group
typically includes multiple vehicle car
lines and model types that share critical
emissions-related features.279 The
manufacturer generally selects and tests
one vehicle to represent the entire test
group for certification purposes. The
test vehicle is the one expected to be the
worst case for the emission standard at
issue. Emission results from the test
vehicle are used to assign the test group
to one of several specified bins of
emissions levels, identified in the Tier
2 rule, and this bin level becomes the
in-use emissions standard for that test
group.271

Since compliance with the Tier 2 fleet
average depends on actual test group
sales volumes and bin levels, it is not
possible to determine compliance with
the fleet average at the time the
manufacturer applies for and receives a
certificate of conformity for a test group.
Instead, EPA requires the manufacturer
to make a good faith demonstration in
the certification application that
vehicles in the test group will both (1)
comply throughout their useful life with
the emissions bin assigned, and (2)
contribute to fleet-wide compliance
with the Tier 2 average when the year
is over. EPA issues a certificate for the
vehicles included in the test group
based on this demonstration, and
includes a condition in the certificate
that if the manufacturer does not
comply with the fleet average, then
production vehicles from that test group
will be treated as not covered by the
certificate to the extent needed to bring

269 CAA section 206(a)(1).

270 The specific test group criteria are described
in 40 CFR 86.1827-01, car lines and model types
have the meaning given in 40 CFR 86.1803-01.

271 Injtially in-use standards were different from
the bin level determined at certification as the
useful life level. The current in-use standards,
however, are the same as the bin levels. In all cases,
the bin level, reflecting useful life levels, has been
used for determining compliance with the fleet
average.

the manufacturer’s fleet average into
compliance with Tier 2.

The certification process often occurs
several months prior to production and
manufacturer testing may occur months
before the certificate is issued. The
certification process for the Tier 2
program is an efficient way for
manufacturers to conduct the needed
testing well in advance of certification,
and to receive the needed certificates in
a time frame which allows for the
orderly production of vehicles. The use
of a condition on the certificate has been
an effective way to ensure compliance
with the Tier 2 fleet average.

EPA will similarly condition each
certificate of conformity for the GHG
program upon a manufacturer’s
demonstration of compliance with the
manufacturer’s fleet-wide average CO»
standard. The following discussion
explains how EPA will integrate the
new GHG vehicle certification program
into the existing certification program.

a. Compliance Plans

In an effort to expedite the Tier 2
program certification process and
facilitate early resolution of any
compliance related concerns, EPA
conducts annual reviews of each
manufacturer’s certification, in-use
compliance and fuel economy plans for
upcoming model year vehicles. EPA
meets with each manufacturer
individually, typically before the
manufacturer begins to submit
applications for certification for the new
model year. Discussion topics include
compliance plans for the upcoming
model year, any new product offerings/
new technologies, certification and/or
testing issues, phase-in and/or ABT
plans, and a projection of potential EPA
confirmatory test vehicles. EPA has
been conducting these compliance
preview meetings for more than 10 years
and has found them to be very useful for
both EPA and manufacturers. Besides
helping to expedite the certification
process, certification preview meetings
provide an opportunity to resolve
potential issues before the process
begins. The meetings give EPA an early
opportunity to assess a manufacturer’s
compliance strategy, which in turn
enables EPA to address any potential
concerns before plans are finalized. The
early interaction reduces the likelihood
of unforeseen issues occurring during
the actual certification of a test group
which can result in the delay or even
termination of the certification process.

For the reasons discussed above,
along with additional factors, EPA
believes it is appropriate for
manufacturers to include their GHG
compliance plan information as part of
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the new model year compliance preview
process. This requirement is both
consistent with existing practice under
Tier 2 and very similar to the pre-model
year report required under existing and
new CAFE regulation. Furthermore, in
light of the production weighted fleet
average program design in which the
final compliance determination cannot
be made until after the end of the model
year, EPA believes it is especially
important for manufacturers to
demonstrate that they have a credible
compliance plan prior to the beginning
of certification.

Several commenters raised concerns
about EPA’s proposal for requiring
manufacturers to submit GHG
compliance plans. AIAM stated that
EPA did not identify a clear purpose for
the review of the plans, criteria for
evaluating the plans, or consequences if
EPA found the plans to be unacceptable.
AIAM also expressed concern over the
appropriateness of requiring
manufacturers to prepare regulatory
compliance plans in advance, since
vicissitudes of the market and other
factors beyond a manufacturer’s direct
control may change over the course of
the year and affect the model year
outcome. Finally, AIAM commented
that EPA should not attempt to take any
enforcement action based on an asserted
inadequacy of a plan. The comments
stated that compliance should be
determined only after the end of a
model year and the subsequent credit
earning period. The Alliance
commented that there was an
inconsistency between the proposed
preamble language and the regulatory
language in 600.514-12(a)(2)(i). The
preamble language indicated that the
compliance report should be submitted
prior to the beginning of the model year
and prior to the certification of any test
group, while the regulatory language
stated that the pre-model year report
must be submitted during the month of
December. The Alliance pointed out
that if EPA wanted GHG compliance
plan information before the certification
of any test groups, the regulatory
language would need to be corrected.

EPA understands that a
manufacturer’s plan may change over
the course of a model year and that
compliance information manufacturers
present prior to the beginning of a new
model year may not represent the final
compliance outcome. Rather, EPA views
the compliance plan as a manufacturer’s
good-faith projection of strategy for
achieving compliance with the
greenhouse gas standard. It is not EPA’s
intent to base compliance action solely
on differences between projections in
the compliance plan and end of year

results. EPA understands that
compliance with the GHG program will
be determined at the end of the model
year after all appropriate credits have
been taken into consideration.

As stated earlier, a requirement to
include GHG compliance information in
the new model year compliance preview
meetings is consistent with long
standing EPA policy. The information
will provide EPA with an early
overview of the manufacturer’s GHG
compliance plan and allow EPA to make
an early assessment as to possible
issues, questions, or concerns with the
program in order to expedite the
certification process and help
manufacturers better understand overall
compliance provisions of the GHG
program. Therefore, EPA is finalizing
revisions to 40 CFR 600.514—12 which
will require manufacturers to submit a
compliance plan to EPA prior to the
beginning of the model year and prior
to the certification of any test group.
The compliance plan must, at a
minimum, include a manufacturer’s
projected footprint profile, projected
total and model-level production
volumes, projected fleet average and
model-level CO; emission values,
projected fleet average CO, standards
and projected fleet average CO, credit
status. In addition, EPA will expect the
compliance plan to explain the various
credit, transfer and trading options that
will be used to comply with the
standard, including the amount of credit
the manufacturer intends to generate for
air conditioning leakage, air
conditioning efficiency, off-cycle
technology, and various early credit
programs. The compliance plan should
also indicate how and when any deficits
will be paid off through accrual of
future credits.

EPA has corrected the inconsistency
between the proposed preamble and
regulatory language with respect to
when the compliance report must be
submitted and what level of information
detail it must contain. EPA is finalizing
revisions to 40 CFR 600.514—12 which
require the compliance plan to be
submitted to EPA prior to the beginning
of the model year and prior to the
certification of any test group. Today’s
action will also finalize simplified
reporting requirements as discussed
above.

b. Certification Test Groups and Test
Vehicle Selection

Manufacturers currently divide their
fleet into “test groups” for certification
purposes. The test group is EPA’s unit
of certification; one certificate is issued
per test group. These groupings cover
vehicles with similar emission control

system designs expected to have similar
emissions performance.272 The factors
considered for determining test groups
include combustion cycle, engine type,
engine displacement, number of
cylinders and cylinder arrangement,
fuel type, fuel metering system, catalyst
construction and precious metal
composition, among others. Vehicles
having these features in common are
generally placed in the same test
group.273 Cars and trucks may be
included in the same test group as long
as they have similar emissions
performance (manufacturers frequently
produce cars and trucks that have
identical engine designs and emission
controls).

EPA recognizes that the Tier 2 test
group criteria do not necessarily relate
to CO; emission levels. For instance,
while some of the criteria, such as
combustion cycle, engine type and
displacement, and fuel metering, may
have a relationship to CO, emissions,
others, such as those pertaining to the
catalyst, may not. In fact, there are many
vehicle design factors that affect CO,
generation and emissions but are not
included in EPA’s test group criteria.274
Most important among these may be
vehicle weight, horsepower,
aerodynamics, vehicle size, and
performance features.

As described in the proposal, EPA
considered but did not propose a
requirement for separate CO, test groups
established around criteria more
directly related to CO; emissions.
Although CO,-specific test groups might
more consistently predict CO, emissions
of all vehicles in the test group, the
addition of a CO; test group requirement
would greatly increase the pre-
production certification burden for both
manufacturers and EPA. For example, a
current Tier 2 test group would need to
be split into two groups if automatic and
manual transmissions models had been
included in the same group. Two- and
four-wheel drive vehicles in a current
test group would similarly require
separation, as would weight differences
among vehicles. This would at least
triple the number of test groups. EPA
believes that the added burden of
creating separate CO, test groups is not
warranted or necessary to maintain an
appropriately rigorous certification

27240 CFR 86.1827-01.

273 EPA provides for other groupings in certain
circumstances, and can establish its own test groups
in cases where the criteria do not apply. 40 CFR
86.1827-01(b), (c) and (d).

274 EPA noted this potential lack of connection
between fuel economy testing and testing for
emissions standard purposes when it first adopted
fuel economy test procedures. See 41 FR at 38677
(Sept. 10, 1976).
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program because the test group data are
later replaced by model specific data
which are used as the basis for
determining compliance with a
manufacturer’s fleet average standard.

For these reasons, EPA will retain the
current Tier 2 test group structure for
cars and light trucks in the certification
requirements for CO,. EPA believes that
the current test group concept is also
appropriate for N,0 and CH,4 because the
technologies that are employed to
control N>O and CH4 emissions will
generally be the same as those used to
control the criteria pollutants. Vehicle
manufacturers agreed with this
assessment and universally supported
the use of current Tier 2 test groups in
lieu of developing separate CO, test
groups.

At the time of certification,
manufacturers may use the CO»
emission level from the Tier 2 Emission
Data Vehicle as a surrogate to represent
all of the models in the test group.
However, following certification further
testing will generally be required for
compliance with the fleet average CO»
standard as described below. EPA’s
issuance of a certificate will be
conditioned upon the manufacturer’s
subsequent model level testing and
attainment of the actual fleet average.
Further discussion of these
requirements is presented in Section
II1.E.6.

As just discussed, the “worst case”
Emissions Data Vehicle selected to
represent a test group under Tier 2 (40
CFR 86.1828—01) may not have the
highest levels of CO, in that group. For
instance, there may be a heavier, more
powerful configuration that emits higher
CO,, but may, due to the way the
catalytic converter has been matched to
the engine, actually have lower NOx,
CO, PM or HC.

Therefore, in lieu of a separate CO,
specific test group, EPA considered
requiring manufacturers to select a CO»
test vehicle from within the Tier 2 test
group that would be expected, based on
good engineering judgment, to have the
highest CO, emissions within that test
group. The CO, emissions results from
this vehicle would be used to establish
an in-use CO, emission standard for the
test group. The requirement for a
separate, worst case CO, vehicle would
provide EPA with some assurance that
all vehicles within the test group would
have CO, emission levels at or below
those of the selected vehicle, even if
there is some variation in the CO,
control strategies within the test group
(such as different transmission types).
Under this approach, the test vehicle
might or might not be the same one that
would be selected as worst case for

criteria pollutants. Vehicle
manufacturers expressed concern with
this approach as well, and EPA
ultimately rejected this approach
because it could have required
manufacturers to test two vehicles in
each test group, rather than a single
vehicle. This would represent an added
timing burden to manufacturers because
they might need to build additional test
vehicles at the time of certification that
previously weren’t required to be tested.

Instead, EPA proposed and will adopt
provisions that allow a single Emission
Data Vehicle to represent the test group
for both Tier 2 and CO: certification.
The manufacturer will be allowed to
initially apply the Emission Data
Vehicle’s CO, emissions value to all
models in the test group, even if other
models in the test group are expected to
have higher CO, emissions. However, as
a condition of the certificate, this
surrogate CO, emissions value will
generally be replaced with actual,
model-level CO, values based on results
from CAFE testing that occurs later in
the model year. This model-level data
will become the official certification test
results (as per the conditioned
certificate) and will be used to
determine compliance with the fleet
average. Only if the test vehicle is in fact
the worst case CO» vehicle for the test
group could the manufacturer elect to
apply the Emission Data Vehicle
emission levels to all models in the test
group for purposes of calculating fleet
average emissions. Manufacturers
would be unlikely to make this choice,
because doing so would ignore the
emissions performance of vehicle
models in their fleet with lower CO,
emissions and would unnecessarily
inflate their CO, fleet average. Testing at
the model level already occurs and data
are already being submitted to EPA for
CAFE and labeling purposes, so it
would be an unusual situation that
would cause a manufacturer to ignore
these data and choose to accept a higher
CO:. fleet average.

Manufacturers will be subject to two
standards, the fleet average standard
and the in-use standard for the useful
life of the vehicle. Compliance with the
fleet average standard is based on
production-weighted averaging of the
test data applied to each model. For
each model, the in-use standard will
generally be set at 10% higher than the
level used for that model in calculating
the fleet average (see Section II.E.4).275
The certificate will cover both of these

275n cases where configuration or sub-
configuration level data exist, the in-use standard
will be set at 10% higher than those emissions test
results. See Section IILE.4.

standards, and the manufacturer will
have to demonstrate compliance with
both of these standards for purposes of
receiving a certificate of conformity. The
certification process for the in-use
standard is discussed below in Section
II1L.E.4.

c. Certification Testing Protocols and
Procedures

To be consistent with CAFE, EPA will
combine the CO; emissions results from
the FTP and HFET tests using the same
calculation method used to determine
fuel economy for CAFE purposes. This
approach is appropriate for CO, because
CO: and fuel economy are so closely
related. Other than the fact that fuel
economy is calculated using a harmonic
average and CO, emissions can be
calculated using a conventional average,
the calculation methods are very
similar. The FTP CO, data will be
weighted at 55%, and the highway CO,
data at 45%, and then averaged to
determine the combined number. See
Section III.B.1 for more detailed
information on CO, test procedures,
Section I1I.C.1 on Air Conditioning
Emissions, and Section III.B.7 for N,O
and CH, test procedures.

For the purposes of compliance with
the fleet average and in-use standards,
the emissions measured from each test
vehicle will include hydrocarbons (HC)
and carbon monoxide (CO), in addition
to CO,. All three of these exhaust
constituents are currently measured and
used to determine the amount of fuel
burned over a given test cycle using a
“carbon balance equation” defined in
the regulations, and thus measurement
of these is an integral part of current
fuel economy testing. As explained in
Section III.C, it is important to account
for the total carbon content of the fuel.
Therefore the carbon-related
combustion products HC and CO must
be included in the calculations along
with CO,, and any other carbon-
containing exhaust components such as
aldehyde emissions from alcohol-fueled
vehicles. CO emissions are adjusted by
a coefficient that reflects the carbon
weight fraction (CWF) of the CO
molecule, and HC emissions are
adjusted by a coefficient that reflects the
CWEF of the fuel being burned (the
molecular weight approach doesn’t
work since there are many different
hydrocarbon compounds being
accounted for). Thus, EPA will calculate
the carbon-related exhaust emissions,
also known as “CREE,” of each test
vehicle according to the following
formula, where HC, CO, and CO, are in
units of grams per mile:
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carbon-related exhaust emissions
(grams/mile) = CWF*HC +
1.571*CO + CO,

Where:

CWEF = the carbon weight fraction of the test
fuel.

As part of the current CAFE and Tier
2 compliance programs, EPA selects a
subset of vehicles for confirmatory
testing at its National Vehicle and Fuel
Emissions Laboratory. The purpose of
confirmatory testing is to validate the
manufacturer’s emissions and/or fuel
economy data. Under this rule, EPA will
add CO,, N>O, and CHj, to the emissions
measured in the course of Tier 2 and
CAFE confirmatory testing. The N,O
and methane measurement
requirements will begin for model year
2015, when requirements for
manufacturer measurement to comply
with the standard also take effect. The
emission values measured at the EPA
laboratory will continue to stand as
official, as under existing regulatory
programs.

Under current practice, if during
EPA’s confirmatory fuel economy
testing, the EPA fuel economy value
differs from the manufacturer’s value by
more than 3%, manufacturers can
request a re-test. The re-test results
stand as official, even if they differ by
more than 3% from the manufacturer’s
value. EPA proposed extending this
practice to CO; results, but
manufacturers commented that this
could lead to duplicative testing and
increased test burden. EPA agrees that
the close relationship between CO, and
fuel economy precludes the need to
conduct additional confirmatory tests
for both fuel economy and CO- to
resolve potential discrepancies.
Therefore EPA will continue to allow a
re-test request based on a 3% or greater
disparity in manufacturer and EPA
confirmatory fuel economy test values,
since a manufacturer’s fleet average
emissions level would be established on
the basis of model-level testing only
(unlike Tier 2 for which a fixed bin
standard structure provides the
opportunity for a compliance buffer).

4. Useful Life Compliance

Section 202(a)(1) of the CAA requires
emission standards to apply to vehicles
throughout their statutory useful life, as
further described in Section III.A. For
emission programs that have fleet
average standards, such as Tier 2 NOx
fleet average standards and the new CO,
standards, the useful life requirement
applies to individual vehicles rather
than to the fleet average standard. For
example, in Tier 2 the useful life
requirements apply to the individual

emission standard levels or “bins” that
the vehicles are certified to, not the fleet
average standard. For Tier 2, the useful
life requirement is 10 years 276 or
120,000 miles with an optional 15 year
or 150,000 mile provision. A similar
approach is used for heavy-duty
engines, however a specific Family
Emissions Level is assigned to the
engine family at certification, as
compared to a pre-defined bin
emissions level as in Tier 2.

As noted above, the in-use CO,
standard under the greenhouse gas
program, like Tier 2, will apply to
individual vehicles and is separate from
the fleet-average standard. However,
unlike the Tier 2 program and other
EPA fleet average standards, the model-
level COs, test results are themselves
used to calculate the fleet average
standard for compliance purposes. This
is consistent with the current CAFE
practice, but it means the fleet average
standard and the emission test results
used to calculate compliance with the
fleet average standard do not take into
account test-to-test variability and
production variability that can affect in-
use levels. Since the CO; fleet average
uses the model level emissions test
results themselves for purposes of
calculating the fleet average, EPA
proposed an adjustment factor for the
in-use standard to provide some margin
for production and test-to-test
variability that could result in
differences between the initial emission
test results used to calculate the fleet
average and emission results obtained
during subsequent in-use testing. EPA
proposed that each model’s in-use CO»
standard would be the model specific
level used in calculating the fleet
average, adjusted to be 10% higher.

EPA received significant comment
from industry expressing concern with
the in-use standard. The comments
focused on concerns about manufacturer
liability for in-use CO; performance and
for the most part did not address the
proposed 10% adjustment level or even
the need for an adjustment to account
for variability. Some comments
suggested that an in-use standard is not
necessary because in-use testing is not
mandated in the CAA. Others stated that
since there is no evidence that CO,
emission levels increase over time, there
is no need for an in-use standard.
Finally, there was a general concern that
failure to meet the in-use standard
would result in recall liability and that
recall can only be used in cases where
it can be demonstrated that a “repair”
can remedy the nonconformity. One

276 11 years for heavy-light-duty trucks, ref. 40
CFR 86.1805-12.

manufacturer provided comments
supporting the use of a 10% adjustment
factor for the in-use standard. These
comments also recommended that the
10% adjustment factor be applied to
configuration or subconfiguration data
rather than to model-level data unless
the lower-level data were not available.
Finally, the manufacturer expressed
concern that a straight 10% adjustment
would result in inequity between high-
and low-emitting vehicles.

Section 202(a)(1) specifies that
emissions standards are to be applicable
for the useful life of the vehicle. The in-
use emissions standard for CO,
implements this provision. While EPA
agrees that the CAA does not require the
Agency to perform in-use testing to
monitor compliance with in-use
standards, the Act clearly authorizes in-
use testing. EPA has a long tradition of
performing in-use testing and has found
it to be an effective tool in the overall
light-duty vehicle compliance program.
EPA continues to believe that it is
appropriate to perform in-use testing
and that the evaluation of individual
vehicle performance for all regulated
emission constituents, including CO»,
N>O and CHy, is necessary to ensure
compliance with all light-duty
requirements. EPA also believes that the
CAA clearly mandates that all emission
standards apply for a vehicle’s useful
life and that an in-use standard is
therefore necessary.

EPA agrees with industry commenters
that there is little evidence to indicate
that CO, emission levels from current-
technology vehicles increase over time.
However, as stated above, the CAA
mandates that all emission standards
apply for a vehicle’s useful life
regardless of whether the emissions
increase over time. In addition, there are
factors other than emission deterioration
over time that can cause in-use
emissions to be greater than emission
standards. The most obvious are
component defects, production
mistakes, and the stacking of component
production and design tolerances. Any
one of these can cause an exceedance of
emission standards for individual
vehicles or whole model lines. Finally
EPA believes that it is essential to
monitor in-use GHG emissions
performance of new technologies, for
which there is currently no in-use
experience, as they enter the market.
Thus EPA believes that the value in
establishing an in-use standard extends
beyond just addressing emission
deterioration over time from current
technology vehicles.

The concern over recall liability in
cases where there is no effective repair
remedy has some legitimate basis. For
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example, EPA agrees there would be a
concern if a number of vehicles for a
particular model were to have in-use
emissions that exceed the in-use
standard, with no effective repair
available to remedy the noncompliance.
However, EPA does not anticipate a
scenario involving exceedance of the in-
use standard that would cause the
Agency to pursue a recall unless there
is a repairable cause of the exceedance.
At the same time, failures to emission-
related components, systems, software,
and calibrations do occur that could
result in a failure of the in-use CO»
standard. For example, a defective
oxygen sensor that causes a vehicle to
burn excessive fuel could result in
higher CO; levels that would exceed the
in-use standard. While it is likely that
such a problem would affect other
emissions as well, there would still be
a demonstratable, repairable problem
such that a recall might be valid.
Therefore, EPA believes that a CO, in-
use standard is statutorily required and
can serve as a useful tool for
determining compliance with the GHG
program.

EPA agrees with the industry
comment that it is appropriate where
possible to apply the 10% adjustment
factor to the vehicle-level emission test
results, rather than to a model-type
value that includes production
weighting factors. If no subconfiguration
test data are available, then the
adjustment factor will be applied to the
model-type value. Therefore, EPA is
finalizing an in-use standard based on a
10% multiplicative adjustment factor
but the adjustment will be applied to
emissions test results for the vehicle
subconfiguration if such data exist, or to
the model-type emissions level used to
calculate the fleet average if
subconfiguration test data are not
available.

EPA believes that the useful life
period established for criteria pollutants
under Tier 2 is also appropriate for CO,.
Data from EPA’s current in-use
compliance test program indicate that
CO, emissions from current technology
vehicles increase very little with age
and in some cases may actually improve
slightly. The stable CO, levels are
expected because unlike criteria
pollutants, CO, emissions in current
technology vehicles are not controlled
by after treatment systems that may fail
with age. Rather, vehicle CO, emission
levels depend primarily on fundamental
vehicle design characteristics that do
not change over time. Therefore,
vehicles designed for a given CO»
emissions level will be expected to
sustain the same emissions profile over
their full useful life.

The CAA requires emission standards
to be applicable for the vehicle’s full
useful life. Under Tier 2 and other
vehicle emission standard programs,
EPA requires manufacturers to
demonstrate at the time of certification
that the new vehicles being certified
will continue to meet emission
standards throughout their useful life.
EPA allows manufacturers several
options for predicting in-use
deterioration, including full vehicle
testing, bench-aging specific
components, and application of a
deterioration factor based on data and/
or engineering judgment.

In the specific case of CO,, EPA does
not currently anticipate notable
deterioration and has therefore
determined that an assigned
deterioration factor be applied at the
time of certification. At this time EPA
will use an additive assigned
deterioration factor of zero, or a
multiplicative factor of one. EPA
anticipates that the deterioration factor
will be updated from time to time, as
new data regarding emissions
deterioration for CO; are obtained and
analyzed. Additionally, EPA may
consider technology-specific
deterioration factors, should data
indicate that certain CO, control
technologies deteriorate differently than
others.

During compliance plan discussions
prior to the beginning of the
certification process, EPA will explore
with each manufacturer any new
technologies that could warrant use of a
different deterioration factor. For any
vehicle model determined likely to
experience increases in CO, emissions
over the vehicle’s useful life,
manufacturers will not be allowed to
use the assigned deterioration factor but
rather will be required to establish an
appropriate factor. If such an instance
were to occur, EPA would allow
manufacturers to use the whole-vehicle
mileage accumulation method currently
offered in EPA’s regulations.277

N,O and CH,4 emissions are directly
affected by vehicle emission control
systems. Any of the durability options
offered under EPA’s current compliance
program can be used to determine how
emissions of N,O and CH4 change over
time. EPA recognizes that manufacturers
have not been required to account for
durability effects of N,O and CH,4 prior
to now. EPA also realizes that industry
will need sufficient time to explore
durability options and become familiar
with procedures for determining
deterioration of N,O and CHa.
Therefore, until the 2015 model year,

277 40 CFR 86.1823-08.

rather than requiring manufacturers to
establish a durability program for N>O
and CH,, EPA will allow manufacturers
to attest that vehicles meet the
deteriorated, full useful life standard. If
manufacturers choose to comply with
the optional CO, equivalent standard,
EPA will allow the use of the
manufacturer’s existing NOx
deterioration factor for N,O and the
existing NMOG deterioration factor for
CH4.

a. Ensuring Useful Life Compliance

The CAA requires a vehicle to comply
with emission standards over its
regulatory useful life and affords EPA
broad authority for the implementation
of this requirement. As such, EPA has
authority to require a manufacturer to
remedy any noncompliance issues. The
remedy can range from adjusting a
manufacturer’s credit balance to the
voluntary or mandatory recall of
noncompliant vehicles. These potential
remedies provide manufacturers with a
strong incentive to design and build
complying vehicles.

Currently, EPA regulations require
manufacturers to conduct in-use testing
as a condition of certification.
Specifically, manufacturers must
commit to later procure and test
privately-owned vehicles that have been
normally used and maintained. The
vehicles are tested to determine the in-
use levels of criteria pollutants when
they are in their first and fourth years
of service. This testing is referred to as
the In-Use Verification Program (IUVP)
testing, which was first implemented as
part of EPA’s CAP 2000 certification
program.278 The emissions data
collected from IUVP serve several
purposes. IUVP results provide EPA
with annual real-world in-use data
representing the majority of certified
vehicles. EPA uses IUVP data to identify
in-use problems, validate the accuracy
of the certification program, verify
manufacturer durability processes, and
support emission modeling efforts.
Manufacturers are required to test low
mileage and high mileage vehicles over
the FTP and USO06 test cycles. They are
also required to provide evaporative
emissions, onboard refueling vapory
recovery (ORVR) emissions and on-
board diagnostics (OBD) data.

Manufacturers are required to provide
data for all regulated criteria pollutants.
Some manufacturers have voluntarily
submitted CO, data as part of IUVP.
EPA proposed that manufacturers
provide CO,, N,0O, and CH, data as part
of the IUVP. EPA also proposed that in
order to adequately analyze and assess

27864 FR 23906, May 4, 1999.
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in-use CO; results, which are based on
the combination of FTP and highway
cycle test results, the highway fuel
economy test would also need to be part
of IUVP. The University of California,
Santa Barbara expressed support for
including N»>O and CH4 emissions as
part of the IUVP. Manufacturer
comments were almost unanimously
opposed to including any GHG as part
of the IUVP. Specifically, industry
commented that CO, emissions do not
deteriorate over time and in some cases
actually improve. Ford provided data
for several 2004 through 2007 model
year vehicles that indicate CO,
emissions improved an average of
1.42% when vehicles were tested over
5,000 miles. Manufacturers commented
that the inclusion of a greenhouse gas
emissions requirement and the highway
test cycle as part of the IUVP would
unnecessarily increase burden on
manufacturers and provide no benefit,
since CO; emissions do not deteriorate
over time. Manufacturers also
commented that N,O and CH4 emissions
are very low and by EPA’s own account
only represent about 1% of total light-
duty vehicle GHG emissions. They also
expressed concern over the cost and
burden of measuring N,O for IUVP,
since many manufacturers use
contractor laboratories to assist in their
IUVP testing and many of these facilities
do not have the necessary equipment to
measure N>O. They stated that since it
was unnecessary to include CO,
emissions as part of IUVP and since N,O
and CH, were such small contributors to
GHG emissions, it did not make sense
to include N>O and CHy as part of the
IUVP either. They felt that N,O and CH4
could be more appropriately handled
through attestation or an annual
unregulated emissions report.

As discussed above, although EPA
shares the view expressed in
manufacturer comments that historical
data demonstrate little CO»
deterioration, in-use emissions can
increase for a number of reasons other
than deterioration over time. For
example, production or design errors
can result in increased GHG emissions.
Components that aren’t built as they
were designed or vehicles inadvertently
assembled improperly or with the
wrong parts or with parts improperly
designed can result in GHG emissions
greater than those demonstrated to EPA
during the certification process and
used in calculating the manufacturer’s
fleet average. The “stacking” of
component design and production
tolerances can also result in in-use
emissions that are greater than those

used in calculating a manufacturer’s
fleet average.

EPA believes IUVP testing is also
important to monitor in-use versus
certification emission levels. Because
the emphasis of the GHG program is on
a manufacturer’s fleet average standard,
it is difficult for EPA to make an
assessment as to whether
manufacturer’s vehicles are actually
producing the GHG levels claimed in
their fleet average without some in-use
data for comparison. For example, EPA
has expressed concern that with the in-
use standard based on a 10%
adjustment factor, there would be an
incentive for manufacturers to develop
their fleet average utilizing the full
range of the 10% in-use standard. The
only way for EPA to assess whether
manufacturers are designing and
producing vehicles that meet their
respective fleet average standards is for
EPA to be able to review in-use GHG
emissions from the IUVP.

Finally EPA does have some concern
about potential CO, emissions
deterioration in advanced technologies
for which we currently have no in-use
experience or data. Since CAFE has
never had an in-use requirement and
today’s final regulations are the first
ever GHG standards, there has been no
need to focus on GHG emissions in-use
as there will be with the new GHG
standards. Many of the advanced
technologies that EPA expects
manufacturers to use to meet the GHG
standards have been introduced in
production vehicles, but until now not
for the purpose of controlling
greenhouse gas emissions. For example,
advanced dual-clutch or seven-speed
automatic transmissions, and start-stop
technologies have not been broadly
tested in the field for their long-term
CO, performance. In-use GHG
performance information for vehicles
using these technologies is needed for
many reasons, including evaluation of
whether allowing use of assigned
deterioration factors for CO, in lieu of
actual deterioration factors will
continue to be appropriate.

Therefore, EPA is finalizing the
requirement that all manufacturers must
provide IUVP emissions data for CO».
EPA will also require manufacturers to
perform the highway test cycle as part
of IUVP. Since the CO, standard reflects
a combined value of FTP and highway
results, it is necessary to include the
highway emission test in IUVP to enable
EPA to compare an in-use CO, level
with a vehicle’s in-use standard. EPA
understands that requiring
manufacturers to also measure N,O and
CH, will be initially challenging, since
many manufacturer facilities do not

currently have the proper analytical
equipment. To be consistent with timing
of the N,O and CH,4 emissions standards
for this rule, N,O and CH,4 will not be
required for IUVP until the 2015 model
ear.
Y Another component of the CAP 2000
certification program is the In-Use
Confirmatory Program (IUCP). This is a
manufacturer-conducted recall quality
in-use test program that can be used as
the basis for EPA to order an emission
recall. In order for vehicles tested in the
TUVP to qualify for IUCP, there is a
threshold of 1.30 times the certification
emission standard and an additional
requirement that at least 50% of the test
vehicles for the test group fail for the
same substance. EPA proposed to
exclude IUVP data for CO,, N,O, and
CH4 emissions from the ITUCP
thresholds. EPA felt that there was not
sufficient data to determine if the
existing IUCP thresholds were
appropriate or even applicable to those
emissions. The University of California,
Santa Barbara disagreed with EPA’s
concerns and recommended that CO»,
N>0O, and CH,4 emissions all be subject
to the IUVP threshold criteria.
Manufacturers commented that since
CO; performance is a function of vehicle
design and cannot be remedied in the
field with the addition or replacement
of emissions control devices like
traditional criteria pollutants, it would
not be appropriate or necessary to
include IUCP threshold criteria for GHG
emissions.

EPA continues to believe that the
IUCP is an important part of EPA’s in-
use compliance program for traditional
criteria pollutants. For GHG emissions,
EPA believes the IUCP will also be a
valuable future tool for achieving
compliance. However, there are
insufficient data today to determine
whether the current IUCP threshold
criteria are appropriate for GHG
emissions. Once EPA can gather more
data from the IUVP program and from
EPA’s internal surveillance program
described below, EPA will reassess the
need to exclude IUCP thresholds, and if
warranted, propose a separate
rulemaking establishing IUCP threshold
criteria which may include CO», N,O,
and CH,4 emissions. Therefore, for
today’s final action, EPA will exclude
IUVP data for CO,, N,O, and CH4
emissions from the IUCP thresholds.

EPA has also administered its own in-
use testing program for light-duty
vehicles under authority of section
207(c) of the CAA for more than 30
years. In this program, EPA procures
and tests representative privately owned
vehicles to determine whether they are
complying with emission standards.
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When testing indicates noncompliance,
EPA works with the manufacturer to
determine the cause of the problem and
to conduct appropriate additional
testing to determine its extent or the
effectiveness of identified remedies.
This program operates in conjunction
with the IUVP program and other
sources of information to provide a
comprehensive picture of the
compliance profile for the entire fleet
and address compliance problems that
are identified. EPA will add CO», N,0,
and CH, to the emissions measurements
it collects during surveillance testing.

b. In-Use Compliance Standard

For Tier 2, the in-use standard and the
standard used for fleet average
calculation are the same. In-use
compliance for an individual vehicle is
determined by comparing the vehicle’s
in-use emission results with the
emission standard levels or “bin” to
which the vehicle is certified rather
than to the Tier 2 fleet average standard
for the manufacturer. This is because as
part of a fleet average standard,
individual vehicles can be certified to
various emission standard levels, which
could be higher or lower than the fleet
average standard. Thus, it would be
inappropriate to compare an individual
vehicle to the fleet average, since that
vehicle could have been certified to an
emission level that is different than the
fleet average level.

This will also be true for the CO, fleet
average standard. Therefore, to ensure
that an individual vehicle complies
with the CO, standards in-use, it is
necessary to compare the vehicle’s in-
use CO, emission result with the
appropriate model-level certification
CO: level used in determining the
manufacturer’s fleet average result.

There is a fundamental difference
between the CO, standards and Tier 2
standards. For Tier 2, the standard level
used for the fleet average calculation is
one of eight different emission levels, or
“bins,” whereas for the CO, fleet average
standard, the standard level used for the
fleet average calculation is the model-
level certification CO, result. The Tier 2
fleet average standard is calculated
using the “bin” emission level or
standard, not the actual certification
emission level of the certification test
vehicle. So no matter how low a
manufacturer’s actual certification
emission results are, the fleet average is
still calculated based on the “bin” level
rather than the lower certification
result.279 In contrast, the CO, fleet

2791n a similar fashion, the fleet average for
heavy-duty engines is calculated using a Family
Emission Level, determined by the manufacturer,

average standard will be calculated
using the actual vehicle model-level
CO: values from the certification test
vehicles. With a specified certification
emission standard, such as the Tier 2
“bins,” manufacturers typically attempt
to over-comply with the standard to give
themselves some cushion for potentially
higher in-use testing results due to
emissions performance deterioration
and/or variability that could result in
higher emission levels during
subsequent in-use testing. For our CO,
standards, the emission level used to
calculate the fleet average is the actual
certification vehicle test result, thus
manufacturers cannot over comply since
the certification test vehicle result will
always be the value used in determining
the CO, fleet average. If the
manufacturer attempted to design the
vehicle to achieve a lower CO; value,
similar to Tier 2 for in-use purposes, the
new lower CO; value would simply
become the new value used for
calculating the fleet average.

The CO, fleet average standard is
based on the performance of pre-
production technology that is
representative of the point of
production, and while there is expected
to be limited if any deterioration in
effectiveness for any vehicle during the
useful life, the fleet average standard
does not take into account the test-to-
test variability or production variability
that can affect in-use levels. Therefore,
EPA believes that unlike Tier 2, it is
necessary to have a different in-use
standard for CO, to account for these
variabilities. EPA proposed an in-use
standard that was 10% higher than the
appropriate model-level certification
CO; level used in determining the
manufacturer’s fleet average result.

As described above, manufacturers
typically design their vehicles to emit at
emission levels considerably below the
certification standards. This intentional
difference between the actual emission
level and the emission standard is
referred to as “certification margin,”
since it is typically the difference
between the certification emission level
and the emission standard. The
certification margin can provide
manufacturers with some protection
from exceeding emission standards in-
use, since the in-use standards are
typically the levels used to calculate the
fleet average. For Tier 2, the certification
margin is the delta between the specific
emission standard level, or “bin,” to
which the vehicle is certified, and the
vehicle’s certification emission level.

which is different from the emission level of the test
engine.

Since the level of the fleet average
standard does not reflect this kind of
variability, EPA believes it is
appropriate to set an in-use standard
that provides a reasonable cushion for
in-use variability that is beyond a
manufacturer’s control. EPA proposed a
factor of 10% that would act as a
surrogate for a certification margin. The
factor would only be applicable to CO»
emissions, and would be applied to the
model-level test results that are used to
establish the model-level in-use
standard.

EPA selected a value of 10% for the
in-use standard based on a review of
EPA’s fuel economy labeling and CAFE
confirmatory test results for the past
several vehicle model years. The EPA
data indicate that it is common for test
variability to range between three to six
percent and only on rare occasions to
exceed 10%. EPA believes that a value
of 10% should be sufficient to account
for testing variability and any
production variability that a
manufacturer may encounter. EPA
considered both higher and lower
values. The Tier 2 fleet as a whole, for
example, has a certification margin
approaching 50%.280 However, there are
some fundamental differences between
CO, emissions and other criteria
pollutants in the magnitude of the
compounds. Tier 2 NMOG and NOx
emission standards are hundredths of a
gram per mile (e.g., 0.07 g/mi NOx &
0.09 g/mi NMOG), whereas the CO,
standards are four orders of magnitude
greater (e.g., 250 g/mi). Thus EPA does
not believe it is appropriate to consider
a value on the order of 50 percent. In
addition, little deterioration in
emissions control is expected in-use.
The adjustment factor addresses only
one element of what is usually built into
a compliance margin.

The intent of the separate in-use
standard, based on a 10% compliance
factor adjustment, is to provide a
reasonable margin such that vehicles are
not automatically deemed as exceeding
standards simply because of normal
variability in test results. EPA has some
concerns however that this in-use
compliance factor could be perceived as
providing manufacturers with the
ability to design their fleets to generate
CO- emissions up to 10% higher than
the actual values they use to certify and
to calculate the year end fleet average
value that determines compliance with
the fleet average standard. This concern
provides additional rationale for

280 See pages 39—41 of EPA’s Vehicle and Engine
Compliance Activities 2007 Progress Report (EPA—
420-R-08-011) published in October, 2008. This
document is available electronically at http://
epa.gov/otaq/about/420r08011.pdf.
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requiring FTP and HFET IUVP data for
CO, emissions to ensure that in-use
values are not regularly 10% higher
than the values used in the fleet average
calculation. If in the course of reviewing
a manufacturer’s IUVP data it becomes
apparent that a manufacturer’s CO»
results are consistently higher than the
values used for calculation of the fleet
average, EPA will discuss the matter
with the manufacturer and consider
possible resolutions such as changes to
ensure that the emissions test data more
accurately reflect the emissions level of
vehicles at the time of production,
increased EPA confirmatory testing, and
other similar measures.

Commenters generally did not
comment on whether 10% was the
appropriate level for the adjustment
factor. Honda did support use of the
proposed 10% adjustment factor for the
in-use standard. But Honda also
recommended that the 10% adjustment
factor be applied to subconfiguration
data rather than the model-level data
unless there was no subconfiguration
data available. Honda also expressed
some concern over the inequity a
straight 10% adjustment would incur
between high- and low-emitting
vehicles. They suggested that rather
than using an across-the-board 10%
multiplicative adjustment factor applied
to the model-level CO, value for all
vehicles, it would be more equitable to
take the sum of a 5% multiplicative
factor applied to the model-level CO,
value and a 5% factor applied to the
manufacturer’s fleet CO, target.

EPA understands that use of a
multiplicative adjustment factor would
result in a higher absolute in-use value
for a vehicle that has higher CO, than
for a vehicle with a lower CO..
However, this difference is not relevant
to the purpose of the adjustment factor,
which is to provide some cushion for
test and production variability. EPA
does not believe the difference would be
great enough to confer the higher-
emitting vehicles with an unfair
advantage with respect to emissions
variability.

Given that the purpose of the in-use
standard is to enable a fair comparison
between certification and in-use
emission levels, EPA agrees that it is
appropriate to apply the 10%
adjustment factor to actual emission test
results rather than to model-type
emission levels which are production
weighted. Therefore, EPA is finalizing
an in-use standard that applies a
multiplicative 10% adjustment factor to
the subconfiguration emissions values,
if such are available. (For flexible-fuel
and dual-fuel vehicles the
multiplicative factor will be applied to

the test results on each fuel. In other
words, these vehicles will have two
applicable in-use emission standards;
one for operation on the conventional
fuel and one for operation on the
alternative fuel.) If no emissions data
exist at the subconfiguration level the
adjustment will be applied to the
model-type value as originally
proposed. If the in-use emission result
for a vehicle exceeds the emissions
level, as applicable, adjusted as just
described by 10%, then the vehicle will
have exceeded the in-use emission
standard. The in-use standard will
apply to all in-use compliance testing
including IUVP, selective enforcement
audits, and EPA’s internal test program.

5. Credit Program Implementation

As described in Section III.E.2 above,
for each manufacturer’s model year
production, the manufacturer will
average the CO, emissions within each
of the two averaging sets (passenger cars
and trucks) and compare that with its
respective fleet average standards
(which in turn will have been
determined from the appropriate
footprint curve applicable to that model
year). In addition to this within-
company averaging, when a
manufacturer’s fleet average CO, values
of vehicles produced in an averaging set
over-complies compared to the
applicable fleet average standard, the
manufacturer could generate credits that
it could save for later use (banking) or
could sell or otherwise distribute to
another manufacturer (trading). Section
II1.C discusses opportunities for
manufacturers to improve their fleet
average, beyond the credits that are
simply calculated by over-achieving
their applicable fleet average standard.
Implementation of the credit program
generally involves two steps: calculation
of the credit amount and reporting the
amount and the associated data and
calculations to EPA.

EPA is promulgating two broad types
of credit programs under this
rulemaking. One type of credit directly
lowers a manufacturer’s actual fleet
average by virtue of being applied
within the methodology for calculating
the fleet average emissions. Examples of
this type of credit include the credits
available for alternative fuel vehicles
and the advanced technology vehicle
provisions. The second type of credit is
independent of the calculation of a
manufacturer’s fleet average. Rather
than giving credit by lowering a
manufacturer’s fleet average via a credit
mechanism, these credits (in
megagrams) are calculated separately
and are simply added to the
manufacturer’s overall “bank” of credits

(or debits). Using a fictional example,
the remainder of this section reviews
the different types of credits and shows
where and how they are calculated and
how they impact a manufacturer’s
available credits.

a. Basic Credits: Fleet Average
Emissions Are Below the Standard

As just noted, basic credits are earned
by a manufacturer’s fleet that performs
better than the applicable fleet average
standard. Manufacturers will calculate
their fleet average standards (separate
standards are calculated for cars and
trucks) using the footprint-based
equations described in Section III.B. A
manufacturer’s actual end-of-year fleet
average is calculated similarly to the
way in which CAFE values are currently
calculated; in fact, the regulations are
essentially identical. The current CAFE
calculation methods are in 40 CFR Part
600. As part of this rulemaking, EPA has
amended key subparts and sections of
Part 600 to require that fleet average CO,
emissions be calculated in a manner
parallel to the way CAFE values are
calculated. First, manufacturers will
determine a CO,-equivalent value for
each model type. The CO-equivalent
value is a summation of the carbon-
containing constituents of the exhaust
emissions on a CO,-equivalent basis.
For gasoline and diesel vehicles this
simply involves measurement of total
hydrocarbons and carbon monoxide in
addition to CO>. The calculation
becomes somewhat more complex for
alternative fuel vehicles due to the
different nature of their exhaust
emissions. For example, for ethanol-
fueled vehicles, the emission tests must
measure ethanol, methanol,
formaldehyde, and acetaldehyde in
addition to CO,. However, all these
measurements are currently necessary to
determine fuel economy for the labeling
and CAFE programs, and thus no new
testing or data collection will be
required.281 Second, manufacturers will
calculate a fleet average by weighting
the CO, value for each model type by
the production of that model type, as
they currently do for the CAFE program.
Again, this will be done separately for
cars and trucks. Finally, the
manufacturer will compare the
calculated standard with the fleet
average that is actually achieved to
determine the credits (or debits) that are
generated. Both the determination of the
applicable standard and the actual fleet
average will be done after the model

281 Note that the final rule also provides an option
for manufacturers to incorporate N,O and CHj in
this calculation at their CO»-equivalent values.
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year is complete and using final model
year vehicle production data.

Consider a basic hypothetical
example where Manufacturer “A” has
calculated a car fleet average standard of
300 grams/mile and a car fleet average
of 290 grams/mile (Table IIL.LE.5-1).
Further assume that the manufacturer
produced 500,000 cars. The credit is
calculated by taking the difference

between the standard and the fleet
average (300 —290=10) and multiplying
it by the manufacturer’s production of
500,000. This result is then multiplied
by the assigned lifetime vehicle miles
travelled (for cars this is 195,264 miles,
as discussed in Joint TSD Chapter 4),
then finally divided by 1,000,000 to
convert from grams to total megagrams.
The result is the total number of

megagrams of credit generated by the
manufacturer’s car fleet. The same
methodology is used to calculate the
total number of megagrams of deficit, if
the manufacturer was not able to
comply with the fleet average standard.
In this example, the result is 976,320
megagrams of credits, as shown in Table
II.E.5-1.

TABLE Ill.E.5—1—SUMMARY FOR MANUFACTURER A: EARNING BASIC CREDITS

CO, Totals
Total production .........cccccveriiiiiennnen. 290 g/mi 500,000
Fleet average standard ... 300 g/mi
Fleet average .................. 290 g/mi
CreditS ..oooveeieeeeee e = 954,855 Mg

b. Interim Advanced Technology
Vehicle Provisions

The lower exhaust greenhouse gas
emissions of some advanced technology
vehicles can directly benefit a
manufacturer’s fleet average, thus
increasing the amount of fleet average-
based credits they earn (or reducing the
amount of debits that would otherwise
accrue). Manufacturers that produce
electric vehicles, plug-in hybrid electric
vehicles, or fuel cell electric vehicles
will include these vehicles in the fleet
average calculation with their model
type emission values. As described in
detail in Section III.C.3, the emissions
from electric vehicles and plug-in
hybrid electric vehicles when operating
on electricity will be accounted for by
assuming zero emissions (0 g/mi CO»)
for a limited number of vehicles through
the 2016 model year. This interim
limited use of 0 g/mi will be allowed for
the technologies specifically noted
above and as defined in the regulations,
with the limitation that the vehicles
must be certified to Tier 2 Bin 5
emission standards or cleaner (i.e.,
advanced technology vehicles must
contribute to criteria pollutant
reductions as well as to greenhouse gas
emission reductions).

EPA proposed specific definitions for
the vehicle technologies eligible for
these provisions. One manufacturer
suggested the following changes in their
comments:

e Insert an additional criterion for
electric vehicles that specifically states
that an electric vehicle may not have an
onboard combustion engine/generator
system.

¢ A minor deletion of text from the
definition for “Fuel cell.”

e The deletion of the requirement that
a PHEV have an equivalent all-electric
range of more than 10 miles.

EPA agrees with the first comment. As
written in the proposal, a vehicle with
an onboard combustion engine that
serves as a generator would not have
been excluded from the definition of
electric vehicle. However, EPA believes
it should be. Although such a vehicle
might be propelled by an electric motor
directly, if the indirect source of
electricity is an onboard combustion
engine then the vehicle is
fundamentally not an electric vehicle.
EPA is also adopting the commenter’s
proposed rephrasing of the definition
for “Fuel cell,” which is simpler and
clearer. Finally, in the context of the
advanced technology incentive
provisions in this final rule, EPA
concurs with the commenter that the
requirement that a PHEV have an
equivalent all-electric range of at least
ten miles is unnecessary. In the context
of the proposed credit multiplier EPA
was concerned that some vehicles could
install a charging system on a limited
battery and gain credit beyond what the
limited technology would deserve
simply by virtue of being defined as a
PHEV. However, because EPA is not
finalizing the proposed multiplier
provisions (see Section III.C.3) and is
instead using as the sole incentive the
zero emission tailpipe level as the
compliance value for a manufacturer’s
fleetwide average, this concern is no
longer valid. Since EPA is not
promulgating multipliers, the concern
expressed at proposal no longer applies,
and each PHEV will get a benefit from
electricity commensurate with its
measured use of grid electricity, thus
EPA is no longer concerned about the
multiplier effect. Thus, EPA is finalizing
the following definitions in the
regulations:

o Electric vehicle means a motor
vehicle that is powered solely by an

electric motor drawing current from a
rechargeable energy storage system,
such as from storage batteries or other
portable electrical energy storage
devices, including hydrogen fuel cells,
provided that:

O Recharge energy must be drawn
from a source off the vehicle, such as
residential electric service;

O The vehicle must be certified to the
emission standards of Bin #1 of Table
S04-1 in paragraph (c)(6) of § 86.1811;
and

O The vehicle does not have an
onboard combustion engine/generator
system as a means of providing
electrical energy.

e Fuel cell electric vehicle means a
motor vehicle propelled solely by an
electric motor where energy for the
motor is supplied by a fuel cell.

e Fuel cell means an electrochemical
cell that produces electricity via the
non-combustion reaction of a
consumable fuel, typically hydrogen.

e Plug-in hybrid electric vehicle
(PHEV) means a hybrid electric vehicle
that has the capability to charge the
battery from an off-vehicle electric
source, such that the off-vehicle source
cannot be connected to the vehicle
while the vehicle is in motion.

With some simplifying assumptions,
assume that 25,000 of Manufacturer A’s
fleet are now plug-in hybrid electric
vehicles with a calculated CO, value of
80 g/mi, and the remaining 475,000 are
conventional technology vehicles with
an average CO; value of 290 grams/mile.
By including the advanced technology
PHEVs in their fleet, Manufacturer A
now has more than 2.9 million credits
(Table IIL.LE.5-2).
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“flat” CAFE standards to attribute-based
CAFE and GHG standards—those being
the incentive to respond to attribute-
based standards in ways that minimize
compromises in vehicle safety, and the
incentive for more manufacturers (than
primarily those selling a wider range of
vehicles) across the range of the
attribute to have to increase the
application of fuel-saving technologies.
As a potential alternative to the
constrained logistic function, NHTSA
had, in proposing MY 2011 standards,
presented information regarding a
constrained linear function. As shown
in the 2008 NPRM, a constrained linear
function has the potential to avoid
creating a localized region (in terms of

TARGET =

Here, TARGET is the fuel economy target
(in mpg) applicable to vehicles of a given
footprint (FOOTPRINT, in square feet), b and
a are the function’s lower and upper
asymptotes (also in mpg), respectively, c is
the slope (in gpm per square foot) of the
sloped portion of the function, and d is the
intercept (in gpm) of the sloped portion of
the function (that is, the value the sloped
portion would take if extended to a footprint
of 0 square feet. The MIN and MAX functions
take the minimum and maximum,
respectively of the included values; for
example, MIN(1,2) = 1, MAX(1,2) = 2, and
MINIMAX(1,2),3)]=2.

e. How did NHTSA fit the coefficients
that determine the shape of the final
curves?

For purposes of this final rule and the
preceding NPRM, and for EPA’s use in
developing new CO, emissions
standards, potential curve shapes were
fitted using methods similar to those
applied by NHTSA in fitting the curves
defining the MY 2011 standards. We
began with the market inputs discussed
above, but because the baseline fleet is
technologically heterogeneous, NHTSA
used the CAFE model to develop a fleet
to which nearly all the technologies
discussed in Section V of the FRIA and
Chapter 3 of the Joint TSD 660 were
applied, by taking the following steps:
(1) Treating all manufacturers as
unwilling to pay civil penalties rather

660 The agencies excluded diesel engines and
strong hybrid vehicle technologies from this
exercise (and only this exercise) because the
agencies expect that manufacturers would not need
to rely heavily on these technologies in order to
comply with the final standards. NHTSA and EPA
did include diesel engines and strong hybrid
vehicle technologies in all other portions of their
analyses.

vehicle footprint) over which the slope
of the function is relatively steep.
Although NHTSA did not receive public
comments on this option at that time,
the agency indicated that it still
believed a linear function constrained
by upper (on a gpm basis) and possibly
lower limits could merit reconsideration
in future CAFE rulemakings.

Having re-examined a constrained
linear function for purposes of the final
standards, and considered comments
discussed above in Section II, NHTSA,
with EPA, concludes that for both
passenger cars and light trucks, the
constrained linear functions finalized
today remain meaningfully sloped over
a wide footprint range, thereby

1

providing a well-distributed
disincentive to downsize vehicles in
ways that could compromise highway
safety. Further, the constrained linear
functions finalized today are not so
steeply sloped that they would provide
a strong incentive to increase vehicle
size in order to obtain a lower CAFE
requirement and higher CO, limit,
thereby compromising energy and
environmental benefits. Therefore,
today’s final CAFE standards are
defined by constrained linear functions.
The constrained linear function is

defined according to the following
formula:

MIN {MAX [CX FOOTPRINT + d,lj,ﬂ
a

than applying technology, (2) applying
any technology at any time, irrespective
of scheduled vehicle redesigns or
freshening, and (3) ignoring “phase-in
caps” that constrain the overall amount
of technology that can be applied by the
model to a given manufacturer’s fleet.
These steps helped to increase
technological parity among vehicle
models, thereby providing a better basis
(than the baseline fleet) for estimating
the statistical relationship between
vehicle size and fuel economy.

However, while this approach
produced curves that the agencies’
judged appropriate for the NPRM, it did
not do so for the final rule. Corrections
to some engineering inputs in NHTSA’s
market forecast, while leading to a light
truck curve nearly identical to that
derived for the NPRM, yielded a
considerably steeper passenger car
curve. As discussed above in Section II,
NHTSA and EPA are concerned about
the incentives that would result from a
significantly steeper curve. Considering
this, and considering that the updated
analysis—in terms of the error measure
applied by the agency—supports the
curve from the NPRM nearly as well as
it supports the steeper curve, NHTSA
and EPA are promulgating final
standards based on the curves proposed
in the NPRM.

More information on the process for
fitting the passenger car and light truck
curves for MYs 2012-2016 is available
above in Section II.C, and NHTSA refers
the reader to that section and to Chapter
2 of the Joint TSD. Section II.C also
discusses comments NHTSA and EPA

received on this process, and on the
outcomes thereof.

D. Statutory Requirements
1. EPCA, as Amended by EISA
a. Standard Setting

NHTSA must establish separate
standards for MY 2011-2020 passenger
cars and light trucks, subject to two
principal requirements.®61 First, the
standards are subject to a minimum
requirement regarding stringency: they
must be set at levels high enough to
ensure that the combined U.S. passenger
car and light truck fleet achieves an
average fuel economy level of not less
than 35 mpg not later than MY 2020.662
Second, as discussed above and at
length in the March 2009 final rule
establishing the MY 2011 CAFE
standards, EPCA requires that the
agency establish standards for all new
passenger cars and light trucks at the
maximum feasible average fuel economy
level that the Secretary decides the
manufacturers can achieve in that
model year, based on a balancing of

661 EISA added the following additional
requirements: (1) Standards must be attribute-based
and expressed in the form of a mathematical
function. 49 U.S.C. 32902(b)(3)(A). (2) Standards for
MYs 2011-2020 must “increase ratably” in each
model year. 49 U.S.C. 32902(b)(2)(C). This
requirement does not have a precise mathematical
meaning, particularly because it must be interpreted
in conjunction with the requirement to set the
standards for each model year at the level
determined to be the maximum feasible level for
that model year. Generally speaking, the
requirement for ratable increases means that the
annual increases should not be disproportionately
large or small in relation to each other.

66249 U.S.C. 32902(b)(2)(A).
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express statutory and other factors.663
The implication of this second
requirement is that it calls for setting a
standard that exceeds the minimum
requirement if the agency determines
that the manufacturers can achieve a
higher level. When determining the
level achievable by the manufacturers,
EPCA requires that the agency consider
the four statutory factors of
technological feasibility, economic
practicability, the effect of other motor
vehicle standards of the Government on
fuel economy, and the need of the
United States to conserve energy. In
addition, the agency has the authority to
and traditionally does consider other
relevant factors, such as the effect of the
CAFE standards on motor vehicle safety.
The ultimate determination of what
standards can be considered maximum
feasible involves a weighing and
balancing of these factors. NHTSA
received a number of comments on how
the agency interprets its statutory
requirements, and will respond to them
in this section.

i. Statutory Factors Considered in
Determining the Achievable Level of
Average Fuel Economy

As none of the four factors is defined
in EPCA and each remains interpreted
only to a limited degree by case law,
NHTSA has considerable latitude in
interpreting them. NHTSA interprets the
four statutory factors as set forth below.

(1) Technological Feasibility

“Technological feasibility” refers to
whether a particular technology for
improving fuel economy is available or
can become available for commercial
application in the model year for which
a standard is being established. Thus,
the agency is not limited in determining
the level of new standards to technology
that is already being commercially
applied at the time of the rulemaking. It
can, instead, set technology-forcing
standards, i.e., ones that make it
necessary for manufacturers to engage in
research and development in order to
bring a new technology to market.

Commenters appear to have generally
agreed with the agency’s interpretation
of technological feasibility. NESCAUM
commented that the proposed standards
were technologically feasible and cost-
effective in the rulemaking timeframe.
CBD and the UCSB students focused
their comments more on the technology-
forcing aspects of the definition of
technological feasibility. CBD
commented that the standards must be
below the level of all that is
technologically feasible if all the

66349 U.S.C. 32902(a).

technology necessary to meet them is
available today. The UCSB students
similarly commented that the agencies
should not base regulations for MY 2016
solely on technologies available today,
that they should also consider
technologies still in the research phase
for the later years of the rulemaking
timeframe.

While NHTSA agrees that the
technological feasibility factor can
include a degree of technology forcing,
and that this could certainly be
appropriate given EPCA’s overarching
purpose of energy conservation, we note
that determining what levels of
technology to require in the rulemaking
timeframe requires a balancing of all
relevant factors. Technologies that are
still in the research phase now may be
sufficiently advanced to become
available for commercial application in,
for example, MY 2016. However, given
the rate at which the standards already
require average mpg to rise, and given
the current state of the industry, NHTSA
does not believe that it would be
reasonable to set standards mandating
that manufacturers devote substantial
resources to bringing these technologies
to market immediately rather than to
simply improving the fuel economy of
their fleets by applying more of the
technologies on the market today. As
will be discussed further in Section IV.F
below, technological feasibility is one of
four factors that the agency balances in
determining what standards would be
maximum feasible for each model year.
As the balancing may vary depending
on the circumstances at hand for the
model years in which the standards are
set, the extent to which technological
feasibility is simply met or plays a more
dynamic role may also shift.

(2) Economic Practicability

“Economic practicability” refers to
whether a standard is one “within the
financial capability of the industry, but
not so stringent as to” lead to “adverse
economic consequences, such as a
significant loss of jobs or the
unreasonable elimination of consumer
choice.” 664 In an attempt to ensure the
standards’ economic practicability, the
agency considers a variety of factors,
including the annual rate at which
manufacturers can increase the
percentage of the fleet that has a
particular type of fuel saving
technology, and cost to consumers.
Consumer acceptability is also an
element of economic practicability.

At the same time, the law does not
preclude a CAFE standard that poses
considerable challenges to any

66467 FR 77015, 77021 (Dec. 16, 2002).

individual manufacturer. The
Conference Report for EPCA, as enacted
in 1975, makes clear, and the case law
affirms, “(A) determination of maximum
feasible average fuel economy should
not be keyed to the single manufacturer
which might have the most difficulty
achieving a given level of average fuel
economy.” 665 Instead, the agency is
compelled “to weigh the benefits to the
nation of a higher fuel economy
standard against the difficulties of
individual automobile manufacturers.”
Id. The law permits CAFE standards
exceeding the projected capability of
any particular manufacturer as long as
the standard is economically practicable
for the industry as a whole. Thus, while
a particular CAFE standard may pose
difficulties for one manufacturer, it may
also present opportunities for another.
The CAFE program is not necessarily
intended to maintain the competitive
positioning of each particular company.
Rather, it is intended to enhance fuel
economy of the vehicle fleet on
American roads, while protecting motor
vehicle safety and being mindful of the
risk of harm to the overall United States
economy.

Thus, NHTSA believes that this factor
must be considered in the context of the
competing concerns associated with
different levels of standards. Prior to the
MY 2005-2007 rulemaking, the agency
generally sought to ensure the economy
practicability of standards in part by
setting them at or near the capability of
the “least capable manufacturer” with a
significant share of the market, i.e.,
typically the manufacturer whose
vehicles are, on average, the heaviest
and largest. In the first several
rulemakings to establish attribute based
standards, the agency applied marginal
cost benefit analysis. This ensured that
the agency’s application of technologies
was limited to those that would pay for
themselves and thus should have
significant appeal to consumers.
However, the agency can and has
limited its application of technologies to
those technologies, with or without the
use of such analysis.

Besides the many commenters raising
economic practicability as an issue in
the context of the stringency of the
proposed standards, some commenters
also directly addressed the agency’s
interpretation of economic
practicability. AIAM commented that
NHTSA has wide discretion to consider
economic practicability concerns as
long as EPCA’s overarching purpose of
energy conservation is met, and that it
would be within NHTSA'’s statutory
discretion to set standards at levels

665 CEI-I, 793 F.2d 1322, 1352 (DC Cir. 1986).
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below those at which net benefits are
maximized due to economic
practicability. GM and Mitsubishi both
commented that consideration of
economic practicability should include
more focus on individual
manufacturers: GM stated that NHTSA
must consider sales and employment
impacts on individual manufacturers
and not just industry in the aggregate,
while Mitsubishi emphasized the
difficulties of limited-line
manufacturers in meeting standards that
might be economically practicable for
full-line manufacturers. CBD
commented that a determination of
economic practicability should not be
tied to “differences between incremental
improvements” that “fail to consider all
relevant costs and benefits and fail to
analyze the overall impact of the
proposed standards.” CBD pointed to
the three-to-one benefit-cost ratio of the
proposed standards to argue that much
more stringent standards would still be
economically practicable. ACEEE also
commented that standards set at the
level at which net benefits are
maximized should be considered a
“lower bound” for determining
economic practicability.

While NHTSA agrees with AIAM in
general that the agency has wide
discretion to consider economic
practicability concerns, we do not
believe that economic practicability will
always counsel setting standards lower
than the point at which net benefits are
maximized, given that it must be
considered in the context of the overall
balancing and EPCA’s overarching
purpose of energy conservation.
Depending on the conditions of the
industry and the assumptions used in
the agency’s analysis of alternative
stringencies, NHTSA could well find
that standards that maximize net
benefits, or even higher standards, could
be economically practicable. To that
end, however, given the current
conditions faced by the industry, which
is perhaps just now passing the nadir of
the economy-wide downturn and
looking at a challenging road to
recovery, and the relatively limited
amount of lead time for MYs 2012-
2016, we disagree with CBD’s comment
that the benefit-cost ratio of the final
standards indicates that more stringent
standards would be economically
practicable during the rulemaking
timeframe and with ACEEE’s comment
that standards higher than those that
would maximize net benefits would be
economically practicable at this time.
These comments overlook the fact that
nearly all manufacturers are capital-
constrained at this time and may be for

the next couple of model years; access
to capital in a down market is crucial to
making the investments in technology
that the final standards will require, and
requiring more technology will require
significantly more capital, to which
manufacturers would not likely have
access. Moreover, economic
practicability depends as well on
manufacturers’ ability to sell the
vehicles that the standards require them
to produce. If per-vehicle costs increase
too much too soon, consumers may
defer new vehicle purchases, which
defeats the object of raising CAFE
standards to get vehicles with better
mileage on the road sooner and meet the
need of the Nation to conserve energy.
See Section IV.F below for further
discussion of these issues.

As for GM’s and Mitsubishi’s
comments, while the agency does
consider carefully the impacts on
individual manufacturers in the
agency’s analysis, as shown in the FRIA,
we reiterate that economic practicability
is not keyed to any single manufacturer.
One of the main benefits of attribute-
based standards is greater regulatory
fairness—for all the manufacturers who
build vehicles of a particular footprint,
the target for that footprint is the same,
yet each manufacturer has their own
individual compliance obligation
depending on the mix of vehicles they
produce for sale. More manufacturers
are required to improve their fuel
economy, yet in a fairer way. And while
some manufacturers may face
difficulties under a given CAFE
standard, others will find opportunities.
The agency’s consideration of economic
practicability recognizes these
difficulties and opportunities in the
context of the industry as a whole, and
in the context of balancing against the
other statutory factors, as discussed
further below.

(3) The Effect of Other Motor Vehicle
Standards of the Government on Fuel
Economy

“The effect of other motor vehicle
standards of the Government on fuel
economy,” involves an analysis of the
effects of compliance with emission,666
safety, noise, or damageability standards
on fuel economy capability and thus on
average fuel economy. In previous CAFE
rulemakings, the agency has said that
pursuant to this provision, it considers
the adverse effects of other motor
vehicle standards on fuel economy. It

666 In the case of emission standards, this
includes standards adopted by the Federal
government and can include standards adopted by
the States as well, since in certain circumstances
the Clean Air Act allows States to adopt and enforce
State standards different from the Federal ones.

said so because, from the CAFE
program’s earliest years 667 until
present, the effects of such compliance
on fuel economy capability over the
history of the CAFE program have been
negative ones. In those instances in
which the effects are negative, NHTSA
has said that it is called upon to “mak][e]
a straightforward adjustment to the fuel
economy improvement projections to
account for the impacts of other Federal
standards, principally those in the areas
of emission control, occupant safety,
vehicle damageability, and vehicle
noise. However, only the unavoidable
consequences should be accounted for.
The automobile manufacturers must be
expected to adopt those feasible
methods of achieving compliance with
other Federal standards which minimize
any adverse fuel economy effects of
those standards.” 668 For example, safety
standards that have the effect of
increasing vehicle weight lower vehicle
fuel economy capability and thus
decrease the level of average fuel
economy that the agency can determine
to be feasible.

The “other motor vehicle standards”
consideration has thus in practice
functioned in a fashion similar to the
provision in EPCA, as originally
enacted, for adjusting the statutorily-
specified CAFE standards for MY 1978—
1980 passengers cars.669 EPCA did not
permit NHTSA to amend those
standards based on a finding that the
maximum feasible level of average fuel
economy for any of those three years
was greater or less than the standard
specified for that year. Instead, it
provided that the agency could only
reduce the standards and only on one
basis: If the agency found that there had
been a Federal standards fuel economy
reduction, i.e., a reduction in fuel
economy due to changes in the Federal
vehicle standards, e.g., emissions and
safety, relative to the year of enactment,
1975.

The “other motor vehicle standards”
provision is broader than the Federal
standards fuel economy reduction
provision. Although the effects analyzed
to date under the “other motor vehicle
standards” provision have been
negative, there could be circumstances
in which the effects are positive. In the
event that the agency encountered such
circumstances, it would be required to
consider those positive effects. For
example, if changes in vehicle safety
technology led to NHTSA’s amending a

66742 FR 63184, 63188 (Dec. 15, 1977). See also
42 FR 33534, 33537 (Jun. 30, 1977).

66842 FR 33534, 33537 (Jun. 30, 1977).

669 That provision was deleted as obsolete when
EPCA was codified in 1994.
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safety standard in a way that permits
manufacturers to reduce the weight
added in complying with that standard,
that weight reduction would increase
vehicle fuel economy capability and
thus increase the level of average fuel
economy that could be determined to be
feasible.

In the wake of Massachusetts v. EPA
and of EPA’s endangerment finding, its
granting of a waiver to California for its
motor vehicle GHG standards, and its
own GHG standards for light-duty
vehicles, NHTSA is confronted with the
issue of how to treat those standards
under the “other motor vehicle
standards” provision. To the extent the
GHG standards result in increases in
fuel economy, they would do so almost
exclusively as a result of inducing
manufacturers to install the same types
of technologies used by manufacturers
in complying with the CAFE standards.
The primary exception would involve
increases in the efficiency of air
conditioners.

In the NPRM, NHTSA tentatively
concluded that the effects of the EPA
and California standards are neither
positive nor negative because the
proposed rule resulted in consistent
standards among all components of the
National Program, but sought comment
on whether and in what way the effects
of the California and EPA standards
should be considered under the “other
motor vehicle standards” provision or
other provisions of EPCA in 49 U.S.C.
32902, consistent with NHTSA’s
independent obligation under EPCA/
EISA to issue CAFE standards. NHTSA
stated that it had already considered
EPA’s proposal and the harmonization
benefits of the National Program in
developing its own proposed maximum
feasible standards.

The Alliance commented that the
extent to which the consideration of
other motor vehicle standards of the
government should affect NHTSA’s
standard-setting process was entirely
within the agency’s discretion. The
Alliance agreed with NHTSA that the
original intent of the factor was to
ensure that NHTSA accounted for other
government standards that might reduce
fuel economy or inhibit fuel economy
improvements, but stated that since
GHG standards set by EPA and
California overlap CAFE standards so
extensively, and are thus functionally
equivalent to CAFE standards (plus air
conditioning), those standards should
be “basically irrelevant to NHTSA’s
mission to set fuel economy standards,
unless some specific aspect of the GHG
standards actually makes it harder for
mfrs to improve fuel economy.” The
Alliance stated further that NHTSA

must still determine what levels of
CAFE standards would be maximum
feasible regardless of the findings or
standards set by EPA and California.
Thus, the Alliance stated, for purposes
of the MYs 2012—-2016 CAFE standards,
EPA’s GHG standards could be
sufficiently considered by NHTSA given
the agency’s decision to harmonize as
part of the National Program,87° while
California’s GHG standards need not be
considered because of the state’s
agreement under the National Program
that compliance with EPA’s standards
would constitute compliance with its
own. Ford concurred individually with
the Alliance comments. NADA, in
contrast, commented that EPA’s GHG
standards should not be considered as
an “other vehicle standard” for purposes
of this statutory factor, and argued that
NHTSA need not and should not
consider California’s GHG standards
due to preemption under EPCA.
Commenters from the state of
California (the Attorney General and the
Air Resources Board), in contrast, stated
that NHTSA must consider the effects of
the California GHG standards on fuel
economy as a baseline for NHTSA’s
analysis, to give credit to the state’s
leadership role in achieving the levels
required by the National Program. CBD
seconded this comment.571 The
California Attorney General further
stated that Congress discussed both
positive and negative impacts of other
standards on fuel economy in the 1975
Conference Reports preceding EPCA’s
enactment.72 CARB and the University
of Pennsylvania Environmental Law
Project both cited the Green Mountain
Chrysler®73 and Central Valley
Chrysler®74 cases as supporting
NHTSA’s consideration of CARB’s GHG
standards pursuant to this factor.
NHTSA believes that these comments
generally support the agency’s
interpretation of this factor as stated in
the NPRM. While the agency may
consider both positive and negative
effects of other motor vehicle standards
of the Government on fuel economy in
determining what level of CAFE
standards would be maximum feasible,
given the fact that the final rule results
in consistent standards among all
components of the National Program,

670 The University of Pennsylvania
Environmental Law Project offered a similar
comment.

671 NHTSA answered similar comments in the
FEIS. See FEIS Section 10.2.4.2 for the agency’s
response.

672 Citing HR Rep 94—340 at 86—87, 89-91 (1975
USCCAN 1762, 1848—49, 1851-53).

673 Green Mountain Chrysler Plymouth Dodge
Jeep v. Crombie, 508 F.Supp.2d 295 (D.Vt. 2007).

674 Central Valley Chrysler Jeep, Inc. v. Goldstene,
529 F.Supp.2d 1151 (E.D. Cal. 2007).

and given that NHTSA considered the
harmonization benefits of the National
Program in developing its own
standards, the agency’s obligation to
balance this factor with the others may
be considered accounted for.

(4) The Need of the United States To
Conserve Energy

“The need of the United States to
conserve energy” means “the consumer
cost, national balance of payments,
environmental, and foreign policy
implications of our need for large
quantities of petroleum, especially
imported petroleum.” 675 Environmental
implications principally include those
associated with reductions in emissions
of criteria pollutants and CO,. A prime
example of foreign policy implications
are energy independence and security
concerns.

While a number of commenters cited
the need of the nation to conserve
energy in calling for the agency to set
more stringent CAFE standards, none
disagreed with the agency’s
interpretation of this factor and its
influence on the statutory balancing
required by EPCA. CBD, for example,
commented that “Increasing mileage
standards for this vehicle fleet is the
single most effective and quickest
available step the U.S. can take to
conserve energy and to reduce the U.S.
dependence on foreign oil, and also has
an immediate and highly significant
effect on total U.S. GHG emissions,” and
that accordingly, NHTSA should
consider the need of the nation to
conserve energy as counseling the
agency to raise standards at a faster rate.
NHTSA agrees that this factor tends to
influence stringency upwards, but
reiterates that the need of the nation to
conserve energy is still but one of four
factors that must be balanced, as
discussed below.

ii. Other Factors Considered by NHTSA

The agency historically has
considered the potential for adverse
safety consequences in setting CAFE
standards. This practice is recognized
approvingly in case law. As the courts
have recognized, “NHTSA has always
examined the safety consequences of the
CAFE standards in its overall
consideration of relevant factors since
its earliest rulemaking under the CAFE
program.” Competitive Enterprise
Institute v. NHTSA, 901 F.2d 107, 120
n. 11 (DC Cir. 1990) (“CEI I’) (citing 42
FR 33534, 33551 (June 30, 1977)). The
courts have consistently upheld
NHTSA’s implementation of EPCA in
this manner. See, e.g., Competitive

67542 FR 63184, 63188 (1977).
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Enterprise Institute v. NHTSA, 956 F.2d
321, 322 (DC Cir. 1992) (“CEI II’) (in
determining the maximum feasible fuel
economy standard, “NHTSA has always
taken passenger safety into account.”)
(citing CEI I, 901 F.2d at 120 n. 11);
Competitive Enterprise Institute v.
NHTSA, 45 F.3d 481, 482—-83 (DC Cir.
1995) (“CEI III’) (same); Center for
Biological Diversity v. NHTSA, 538 F.3d
1172, 1203-04 (9th Cir. 2008)
(upholding NHTSA'’s analysis of vehicle
safety issues associated with weight in
connection with the MY 2008-11 light
truck CAFE rule). Thus, in evaluating
what levels of stringency would result
in maximum feasible standards, NHTSA
assesses the potential safety impacts and
considers them in balancing the
statutory considerations and to
determine the appropriate level of the
standards.

Under the universal or “flat” CAFE
standards that NHTSA was previously
authorized to establish, manufacturers
were encouraged to respond to higher
standards by building smaller, less safe
vehicles in order to “balance out” the
larger, safer vehicles that the public
generally preferred to buy, which
resulted in a higher mass differential
between the smallest and the largest
vehicles, with a correspondingly greater
risk to safety. Under the attribute-based
standards being finalized today, that
risk is reduced because building smaller
vehicles would tend to raise a
manufacturer’s overall CAFE obligation,
rather than only raising its fleet average
CAFE, and because all vehicles are
required to continue improving their
fuel economy. In prior rulemakings,
NHTSA limited the application of mass
reduction/material substitution in our
modeling analysis to vehicles over 5,000
Ibs GVWR,876 but for purposes of
today’s final standards, NHTSA has
revised its modeling analysis to allow
some application of mass reduction/
material substitution for all vehicles,
although it is concentrated in the largest
and heaviest vehicles, because we
believe that this is more consistent with
how manufacturers will actually
respond to the standards. However, as
discussed above, NHTSA does not
mandate the use of any particular
technology by manufacturers in meeting
the standards. More information on the
new approach to modeling
manufacturer use of downweighting/
material substitution is available in
Chapter 3 of the Joint TSD and in
Section V of the FRIA; and the
estimated safety impacts that may be

676 See 74 FR 14396—14407 (Mar. 30, 2009).

due to the final standards are described
below.

iii. Factors that NHTSA is Prohibited
from Considering

EPCA also provides that in
determining the level at which it should
set CAFE standards for a particular
model year, NHTSA may not consider
the ability of manufacturers to take
advantage of several EPCA provisions
that facilitate compliance with the
CAFE standards and thereby reduce the
costs of compliance.577 As discussed
further below, manufacturers can earn
compliance credits by exceeding the
CAFE standards and then use those
credits to achieve compliance in years
in which their measured average fuel
economy falls below the standards.
Manufacturers can also increase their
CAFE levels through MY 2019 by
producing alternative fuel vehicles.
EPCA provides an incentive for
producing these vehicles by specifying
that their fuel economy is to be
determined using a special calculation
procedure that results in those vehicles
being assigned a high fuel economy
level.

The effect of the prohibitions against
considering these flexibilities in setting
the CAFE standards is that the
flexibilities remain voluntarily-
employed measures. If the agency were
instead to assume manufacturer use of
those flexibilities in setting new
standards, that assumption would result
in higher standards and thus tend to
require manufacturers to use those
flexibilities.

iv. Determining the Level of the
Standards by Balancing the Factors

NHTSA has broad discretion in
balancing the above factors in
determining the appropriate levels of
average fuel economy at which to set the
CAFE standards for each model year.
Congress “specifically delegated the
process of setting * * * fuel economy
standards with broad guidelines
concerning the factors that the agency
must consider.” 678 The breadth of those
guidelines, the absence of any
statutorily prescribed formula for
balancing the factors, the fact that the
relative weight to be given to the various
factors may change from rulemaking to
rulemaking as the underlying facts
change, and the fact that the factors may
often be conflicting with respect to
whether they militate toward higher or
lower standards give NHTSA broad
discretion to decide what weight to give

67749 U.S.C. 32902(h).

678 Center for Auto Safety v. NHTSA, 793 F.2d
1322, 1341 (C.A.D.C. 1986).

each of the competing policies and
concerns and then determine how to
balance them. The exercise of that
discretion is subject to the necessity of
ensuring that NHTSA’s balancing does
not undermine the fundamental purpose
of the EPCA: Energy conservation,579
and as long as that balancing reasonably
accommodates “conflicting policies that
were committed to the agency’s care by
the statute.” 680 The balancing of the
factors in any given rulemaking is
highly dependent on the factual and
policy context of that rulemaking. Given
the changes over time in facts bearing
on assessment of the various factors,
such as those relating to the economic
conditions, fuel prices and the state of
climate change science, the agency
recognizes that what was a reasonable
balancing of competing statutory
priorities in one rulemaking may not be
a reasonable balancing of those
priorities in another rulemaking.681
Nevertheless, the agency retains
substantial discretion under EPCA to
choose among reasonable alternatives.

EPCA neither requires nor precludes
the use of any type of cost-benefit
analysis as a tool to help inform the
balancing process. While NHTSA used
marginal cost-benefit analysis in the
first two rulemakings to establish
attribute-based CAFE standards, as
noted above, it was not required to do
so and is not required to continue to do
so. Regardless of what type of analysis
is or is not used, considerations relating
to costs and benefits remain an
important part of CAFE standard setting.

Because the relevant considerations
and factors can reasonably be balanced
in a variety of ways under EPCA, and
because of uncertainties associated with
the many technological and cost inputs,
NHTSA considers a wide variety of
alternative sets of standards, each
reflecting different balancing of those
policies and concerns, to aid it in
discerning reasonable outcomes. Among
the alternatives providing for an
increase in the standards in this
rulemaking, the alternatives range in
stringency from a set of standards that
increase, on average, 3 percent annually
to a set of standards that increase, on
average, 7 percent annually.

v. Other Standards—Minimum
Domestic Passenger Car Standard

The minimum domestic passenger car
standard was added to the CAFE

679 Center for Biological Diversity v. NHTSA, 538
F.3d 1172, 1195 (9th Cir. 2008).

680 CAS, 1338 (quoting Chevron U.S.A., Inc. v.
Natural Resources Defense Council, Inc., 467 U.S.
837, 845).

681 CBD v. NHTSA, 538 F.3d 1172, 1198 (9th Cir.
2008).
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program through EISA, when Congress
gave NHTSA explicit authority to set
universal standards for domestically-
manufactured passenger cars at the level
of 27.5 mpg or 92 percent of the average
fuel economy of the combined domestic
and import passenger car fleets in that
model year, whichever was greater.682
This minimum standard was intended
to act as a “backstop,” ensuring that
domestically-manufactured passenger
cars reached a given mpg level even if
the market shifted in ways likely to
reduce overall fleet mpg. Congress was
silent as to whether the agency could or
should develop similar backstop
standards for imported passenger cars
and light trucks. NHTSA has struggled
with this question since EISA was
enacted.

In the MY 2011 final rule, facing
comments split fairly evenly between
support and opposition to additional
backstop standards, NHTSA noted
Congress’ silence and “accept[ed] at
least the possibility that * * * [it] could
be reasonably interpreted as permissive
rather than restrictive,” but concluded
based on the record for that rulemaking
as a whole that additional backstop
standards were not necessary for MY
2011, given the lack of leadtime for
manufacturers to change their MY 2011
vehicles, the apparently-growing public
preference for smaller vehicles, and the
anti-backsliding characteristics of the
footprint-based curves.583 NHTSA
stated, however, that it would continue
to monitor manufacturers’ product plans
and compliance, and would revisit the
backstop issue if it became necessary in
future rulemakings.684

Thus, in the MYs 2012—-2016 NPRM,
NHTSA again sought comment on the
issue of additional backstop standards,
recognizing the possibility that low fuel
prices during the years that the MYs
2012-2016 vehicles are in service might
lead to less than anticipated fuel
savings.685 NHTSA asked commenters,
in addressing this issue, to consider
reviewing the agency’s discussion in the
MY 2011 final rule, which the agency
described as concluding that its
authority was likely limited by
Congress’ silence to setting only the
backstop that Congress expressly
provided for.686 EPA also sought
comment on whether it should set
backstop standards under the CAA for
MYs 2012-2016.

As discussed above in Section II,
many commenters addressed the

68249 U.S.C. 32902(b)(4).

68374 FR at 14412 (Mar. 30, 2009).

684 [

68574 FR at 49685 (Sept. 28, 2009).

686 [d. at 49637, 49685 (Sept. 28, 2009).

backstop issue, and again comments
were fairly evenly split between support
and opposition to additional backstop
standards. While commenters opposed
to additional backstops, such as the
Alliance, largely reiterated NHTSA’s
previous statements with regard to its
backstop authority, some commenters in
favor of additional backstops provided
more detailed legal arguments than have
been previously presented for the
agency’s consideration. Section II
provides NHTSA’s and EPA’s general
response to comments on the backstop
issue; this section provides NHTSA’s
specific response to the legal arguments
by Sierra Club et al.?87 on the agency’s
authority to set additional backstop
standards.

The Sierra Club et al. commented that
a more permissive reading of Congress’
silence in EISA was appropriate given
the context of the statute, the 9th
Circuit’s revised opinion in CBD v.
NHTSA, and the assumptions employed
in the NPRM analysis. The commenters
stated that given that EISA includes the
35-in-2020 and ratable increase
requirements, and given that CAFE
standards were only just starting to rise
for light trucks at the time of EISA’s
enactment and had remained at the
statutory level of 27.5 mpg for passenger
cars for many years, it appears that
Congress’ intent in EISA was to raise
CAFE standards as rapidly as possible.
Thus, the commenters stated, if the
purpose of EISA was to promote the
maximum feasible increase in fuel
economy with ratable increases, then
there was no reason to think that
backstop standards would be
inconsistent with that purpose—if they
were inconsistent, Congress would not
have included one for domestic
passenger cars. Similarly, Congress
could not have thought that additional
backstops were inconsistent with
attribute-based standards, or it would
not have included one for domestic
passenger cars.®88 The commenters also
cited D.C. Circuit case law stating that
congressional silence leaves room for
agency discretion; specifically, that
“[wlhen interpreting statutes that govern
agency action, [the courts] have
consistently recognized that a
congressional mandate in one section

687 NHTSA refers to these commenters by the
shorthand “Sierra Club et al.,” but the group
consists of the Sierra Club, the Safe Climate
Campaign, the Coalition for Clean Air, the Alliance
for Climate Protection, and Environment America.
Their comments may be found at Docket No. EPA-
HQ-OAR-2009-0472-7278.1.

688 The commenters also suggested that NHTSA
could set attribute-based backstop standards if it
was concerned that Congress’ mandate to set
attribute-based standards generally precluded
additional flat backstops.

and silence in another often ‘suggests
not a prohibition but simply a decision
not to mandate any solution in the
second context, i.e., to leave the
question to agency discretion.’” 689

The Sierra Club et al. also commented
that it appeared that the 9th Circuit’s
revised opinion in CBD v. NHTSA
supported the agency’s discretion to set
additional backstops, since it was
revised after the passage of EISA and
did not change its earlier holding
(pertaining to the original EPCA
language) that backstop standards were
within the agency’s discretion.690

And finally, the commenters stated
that NHTSA'’s rationale for not adopting
additional backstops in the MY 2011
final rule should not be relied on for
MYs 2012-2016, namely, that the
agency’s belief that backstop standards
were unnecessary to ensure the
expected levels of fuel savings given the
short lead time between the
promulgation of the final standards and
the beginning of MY 2011, the apparent
growing consumer preference for
smaller vehicles, and the existing anti-
backsliding measures in the attribute-
based curves. As described above in
Section II, these commenters (and many
others) expressed concern about the
agencies’ fleet mix assumptions and
their potential effect on estimated fuel
savings.

In response, and given DC Circuit
precedent as cited above, NHTSA agrees
that whether to adopt additional
minimum standards for imported
passenger cars and light trucks is
squarely within the agency’s discretion,
and that such discretion should be
exercised as necessary to avoid undue
losses in fuel savings due to market
shifts or other forces while still
respecting the statutorily-mandated
manufacturer need for lead time in
establishing CAFE standards. However,
as discussed above in Section II.C,
NHTSA remains confident that the
projections of the future fleet mix are
reliable, and that future changes in the
fleet mix of footprints and sales are not
likely to lead to more than modest
changes in projected emissions
reductions or fuel savings. There are
only a relatively few model years at
issue, and market trends today are
consistent with the agencies’ estimates,
showing shifts from light trucks to
passenger cars and increased emphasis
on fuel economy from all vehicles. The
shapes of the curves also tend to avoid

689 Citing Catawba County, N.C. v. EPA, 571 F.3d
20, 36 (DC Cir. 2009) (quoting Cheney R. Co. v. ICC,
902 F.2d 66, 69 (DC Cir. 1990)).

690 Citing CBD v. NHTSA, 538 F.3d at 1204-06
(9th Cir. 2008).
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or minimize regulatory incentives for
manufacturers to upsize their fleet to
change their compliance burden, and
the risk of vehicle upsizing or changing
vehicle offerings to “game” the
passenger car and light truck definitions
to which commenters refer is not so
great for the model years in question,
because the changes that commenters
suggest manufacturers might make are
neither so simple nor so likely to be
accepted by consumers, as discussed
above.

Thus, NHTSA is confident that the
anticipated increases in average fuel
economy and reductions in average CO,
emission rates can be achieved without
backstops under EISA, as noted above.
Nevertheless, we acknowledge that the
MY 2016 fuel economy goal of 34.1 mpg
is an estimate and not a standard,°! and
that changes in fuel prices, consumer
preferences, and/or vehicle survival and
mileage accumulation rates could result
in either smaller or larger oil savings.
However, as explained above and
elsewhere in the rule, NHTSA believes
that the possibility of not meeting (or,
alternatively, exceeding) fuel economy
goals exists, but is not likely to lead to
more than modest changes in the
currently-projected levels of fuel and
GHG savings. NHTSA plans to conduct
retrospective analysis to monitor
progress, and has the authority to revise
standards if warranted, as long as
sufficient lead time is provided. Given
this, and given the potential
complexities in designing an
appropriate backstop, NHTSA believes
that the balance here points to not
adopting additional backstops at this
time for the MYs 2012—-2016 standards
other than NHTSA’s issuing the ones
required by EPCA/EISA for domestic
passenger cars. If, during the timeframe
of this rule, NHTSA observes a
significant shift in the manufacturer’s
product mix resulting in a relaxation of
their estimated targets, NHTSA and EPA
will reconsider options, both for MYs
2012-2016 and future rulemakings.

2. Administrative Procedure Act

To be upheld under the “arbitrary and
capricious” standard of judicial review
in the APA, an agency rule must be
rational, based on consideration of the
relevant factors, and within the scope of
the authority delegated to the agency by
the statute. The agency must examine
the relevant data and articulate a
satisfactory explanation for its action
including a “rational connection
between the facts found and the choice

691 The MYs 2012-2016 passenger car and light
truck curves are the actual standards.

made.” Burlington Truck Lines, Inc. v.
United States, 371 U.S. 156, 168 (1962).

Statutory interpretations included in
an agency'’s rule are subjected to the
two-step analysis of Chevron, U.S.A.,
Inc. v. Natural Resources Defense
Council, 467 U.S. 837, 104 S.Ct. 2778,
81 L.Ed.2d 694 (1984). Under step one,
where a statute “has directly spoken to
the precise question at issue,” id. at 842,
104 S.Ct. 2778, the court and the agency
“must give effect to the unambiguously
expressed intent of Congress,” id. at 843,
104 S.GCt. 2778. If the statute is silent or
ambiguous regarding the specific
question, the court proceeds to step two
and asks “whether the agency’s answer
is based on a permissible construction
of the statute.” Id.

If an agency’s interpretation differs
from the one that it has previously
adopted, the agency need not
demonstrate that the prior position was
wrong or even less desirable. Rather, the
agency would need only to demonstrate
that its new position is consistent with
the statute and supported by the record,
and acknowledge that this is a departure
from past positions. The Supreme Court
emphasized this recently in FCC v. Fox
Television, 129 S.Ct. 1800 (2009). When
an agency changes course from earlier
regulations, “the requirement that an
agency provide reasoned explanation for
its action would ordinarily demand that
it display awareness that it is changing
position,” but “need not demonstrate to
a court’s satisfaction that the reasons for
the new policy are better than the
reasons for the old one; it suffices that
the new policy is permissible under the
statute, that there are good reasons for
it, and that the agency believes it to be
better, which the conscious change of
course adequately indicates.” 692

The APA also requires that agencies
provide notice and comment to the
public when proposing regulations.®93
Two commenters, the American
Chemistry Council and the American
Petroleum Institute, argued that the
agreements by auto manufacturers and
California to support the National
Program indicated that a “deal” had
been struck between the agencies and
these parties, which was not available as
part of the administrative record and
which the public had not been given the
opportunity to comment on. The
commenters argued that this violated
the APA.

In response, under the APA, agencies
“must justify their rulemakings solely on
the basis of the record [they] compile([]

692 Jpid., 1181.
6935 U.S.C. 553.

and make[] public.” 694 Any informal
contacts that occurred prior to the
release of the NPRM may have been
informative for the agencies and other
parties involved in developing the
NPRM, but they did not release the
agencies of their obligation consider and
respond to public comments on the
NPRM and to justify the final standards
based on the public record. The
agencies believe that the record fully
justifies the final standards,
demonstrating analytically that they are
the maximum feasible and reasonable
for the model years covered. Thus, we
disagree that there has been any
violation of the APA.

3. National Environmental Policy Act

As discussed above, EPCA requires
the agency to determine what level at
which to set the CAFE standards for
each model year by considering the four
factors of technological feasibility,
economic practicability, the effect of
other motor vehicle standards of the
Government on fuel economy, and the
need of the United States to conserve
energy. NEPA directs that
environmental considerations be
integrated into that process. To
accomplish that purpose, NEPA requires
an agency to compare the potential
environmental impacts of its proposed
action to those of a reasonable range of
alternatives.

To explore the environmental
consequences in depth, NHTSA has
prepared both a draft and a final
environmental impact statement. The
purpose of an EIS is to “provide full and
fair discussion of significant
environmental impacts and [to] inform
decisionmakers and the public of the
reasonable alternatives which would
avoid or minimize adverse impacts or
enhance the quality of the human
environment.” 40 CFR 1502.1.

NEPA is “a procedural statute that
mandates a process rather than a
particular result.” Stewart Park &
Reserve Coal., Inc. v. Slater, 352 F.3d at
557. The agency’s overall EIS-related
obligation is to “take a ‘hard look’ at the
environmental consequences before
taking a major action.” Baltimore Gas &
Elec. Co. v. Natural Res. Def. Council,
Inc., 462 U.S. 87, 97, 103 S.Ct. 2246, 76
L.Ed.2d 437 (1983). Significantly, “[ilf
the adverse environmental effects of the
proposed action are adequately
identified and evaluated, the agency is
not constrained by NEPA from deciding
that other values outweigh the
environmental costs.” Robertson v.
Methow Valley Citizens Council, 490

694 Sjerra Club v. Costle, 657 F.2d 298, 401 (DC
Cir. 1981).
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U.S. 332, 350, 109 S.Ct. 1835, 104
L.Ed.2d 351 (1989).

The agency must identify the
“environmentally preferable”
alternative, but need not adopt it.
“Congress in enacting NEPA * * * did
not require agencies to elevate
environmental concerns over other
appropriate considerations.” Baltimore
Gas and Elec. Co. v. Natural Resources
Defense Council, Inc., 462 U.S. 87, 97
(1983). Instead, NEPA requires an
agency to develop alternatives to the
proposed action in preparing an EIS. 42
U.S.C. 4332(2)(C)(iii). The statute does
not command the agency to favor an
environmentally preferable course of

TARGET =

Here, TARGET is the fuel economy target
(in mpg) applicable to vehicles of a given
footprint (FOOTPRINT, in square feet), b and
a are the function’s lower and upper
asymptotes (also in mpg), respectively, c is
the slope (in gpm per square foot) of the
sloped portion of the function, and d is the
intercept (in gpm) of the sloped portion of

Here, CAFE cquirea is the required level for
a given fleet, SALES] is the number of units
of model ; produced for sale in the United
States, TARGET; is the fuel economy target
applicable to model ; (according to the
equation shown in Chapter II and based on
the footprint of model i), and the summations
in the numerator and denominator are both
performed over all models in the fleet in
question.

However, comments by Honda and
Toyota indicate that the defined
variables used in the equations could be
interpreted differently by vehicle
manufacturers. The term “footprint of a
vehicle model” could be interpreted to
mean that a manufacturer only has to
use one representative footprint within
a model type or that it is necessary to
use all the unique footprints and
corresponding fuel economy target

695 Required CAFE levels shown here are
estimated required levels based on NHTSA’s
current projection of manufacturers’ vehicle fleets
in MYs 2012-2016. Actual required levels are not

action, only that it make its decision to
proceed with the action after taking a
hard look at environmental
CONSEeqUENces.

This final rule also constitutes a
Record of Decision for NHTSA under
NEPA. Section IV.K below provides
much more information on the agency’s
NEPA analysis for this rulemaking, and
on how this final rule constitutes a
Record of Decision.

E. What are the final CAFE standards?
1. Form of the Standards

Each of the CAFE standards that
NHTSA is finalizing today for passenger

1

cars and light trucks is expressed as a
mathematical function that defines a
fuel economy target applicable to each
vehicle model and, for each fleet,
establishes a required CAFE level
determined by computing the sales-
weighted harmonic average of those
targets.695

As discussed above in Section II.C,
NHTSA has determined fuel economy
targets using a constrained linear
function defined according to the
following formula:

MIN {MAX (CX FOOTPRINT + d,ij,ﬂ

the function (that is, the value the sloped
portion would take if extended to a footprint
of 0 square feet. The MIN and MAX functions
take the minimum and maximum,
respectively of the included values.

In the NPRM preceding today’s final
rule (as under the recently-promulgated

Y SALES,
CAFE,oqired = —

required

SALES,
~ TARGET,

standards within a model type when
determining a fleet target standard.

In the same NPRM, EPA proposed
new regulations which also include the
calculation of standards based on the
attribute of footprint. The EPA
regulation text is specific and states that
standards will be derived using the
target values “for each unique
combination of model type and
footprint value” (proposed regulation
text 40 CFR 86.1818-12(c)(2)(ii)(B) for
passenger automobiles and (c)(3)(ii)(B)
for light trucks). Also, in an EPA final
rule issued November 25, 2009, the
manufacturers are required to provide in
their final model year reports to EPA
data for “each unique footprint within
each model type” used to calculate the
new CAFE program fuel economy levels

determined until the end of each model year, when
all of the vehicles produced by a manufacturer in
that model year are known and their compliance
obligation can be determined with certainty. The

MY 2011 standards), NHTSA proposed
that the CAFE level required of any
given manufacturer be determined by
calculating the production-weighted
harmonic average of the fuel economy
targets applicable to each vehicle model:

(40 CFR 600.512—-08(c)(8) and (9)). Using
this term would be more definitive than
using terms such as “footprint of a
vehicle model” and would more fully
harmonize the NHTSA and EPA
regulations. Therefore, under the final
CAFE standards promulgated today, a
manufacturer’s “fleet target standard”
will be derived from the summation of
the targets for all and every unique
footprint within each model type for all
model types that make up a fleet of
vehicles. Also, to provide greater clarity,
the equation will use the variable name
PRODUCTION rather than SALES to
refer to production of vehicles for sale
in the United States. Otherwise, for
purposes of the final rule the same
equation will apply:

target curves, as defined by the constrained linear
function, and as embedded in the function for the
sales-weighted harmonic average, are the real
“standards” being established today.
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However, PRODUCTION,; is the
number of units produced for sale in the
United States of each i unique
footprint within each model type,
produced for sale in the United States,
and TARGET,; is the corresponding fuel
economy target (according to the
equation shown in Chapter II and based
on the corresponding footprint), and the
summations in the numerator and
denominator are both performed over all
unique footprint and model type
combinations in the fleet in question.
The equations and terms specified for
calculating the required CAFE fleet
values in Part 531.5(b) and (c) for MYs
2012-2016, and Part 533.5(g), (h) and (i)

> PRODUCTION,
CAFE

required =

PRODUCTION,
~  TARGET,

for MYs 2008-2016 will be updated
accordingly. Although the agency is not
changing the equations for the MY 2011
standards, we would expect
manufacturers to follow the same
procedures for calculating their required
levels for that model year. Also, the
Appendices in each of these parts will
also be updated to provide
corresponding examples of calculating
the fleet standards.

Corresponding changes to regulatory
text defining CAFE standards are
discussed below in Section IV.I.

The final standards are, therefore,
specified by the four coefficients
defining fuel economy targets:

a = upper limit (mpg)

b = lower limit (mpg)

¢ = slope (gpm per square foot)

d = intercept (gpm)

The values of the coefficients are

different for the passenger car standards
and the light truck standards.

2. Passenger Car Standards for MYs
2012-2016

For passenger cars, NHTSA proposed
CAFE standards defined by the
following coefficients during MYs
2012-2016:

TABLE IV.E.2—1—COEFFICIENTS DEFINING PROPOSED MY 2012—2016 FUEL ECONOMY TARGETS FOR PASSENGER CARS

Coefficient 2012 2013 2014 2015 2016
36.23 37.15 38.08 39.55 41.38
28.12 28.67 29.22 30.08 31.12
0.0005308 0.0005308 0.0005308 0.0005308 0.0005308
0.005842 0.005153 0.004498 0.003520 0.002406

After updating inputs to its analysis,
and revisiting the form and stringency
of both passenger cars and light truck

standards, as discussed in Section II,
NHTSA is finalizing passenger car
CAFE standards defined by the

following coefficients during MYs
2012-2016:

TABLE IV.E.2—2—COEFFICIENTS DEFINING FINAL MY 2012-2016 FUEL ECONOMY TARGETS FOR PASSENGER CARS

Coefficient 2012 2013 2014 2015 2016
35.95 36.80 37.75 39.24 41.09
27.95 28.46 29.03 29.90 30.96
0.0005308 0.0005308 0.0005308 0.0005308 0.0005308
0.006057 0.005410 0.004725 0.003719 0.002573

These coefficients reflect the agency’s
decision, discussed above in Section II,
to leave the shapes of both the passenger
car and light truck curves unchanged.
They also reflect the agency’s

reevaluation of the “gap” in stringency
between the passenger car and light
truck standard, also discussed in
Section II.

These coefficients result in the
footprint-dependent target curves

shown graphically below. The MY 2011
final standard, which is specified by a
constrained logistic function rather than
a constrained linear function, is shown
for comparison.
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Figure IV.E.2-1 Final MY 2011 and Final MY 2012-2016 Fuel Economy Target Curves
for Passenger Cars
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As discussed, the CAFE levels
required of individual manufacturers
will depend on the mix of vehicles they
produce for sale in the United States.
Based on the market forecast of future

sales that NHTSA has used to examine
today’s final CAFE standards, the
agency estimates that the targets shown
above will result in the following
average required fuel economy levels for

individual manufacturers during MYs
2012-2016 (an updated estimate of the
average required fuel economy level
under the final MY 2011 standard is
shown for comparison): 696

TABLE IV.E.2—3—ESTIMATED AVERAGE FUEL ECONOMY REQUIRED UNDER FINAL MY 2011 AND FINAL MY 2012-2016

CAFE STANDARDS FOR PASSENGER CARS

Manufacturer MY 2011 MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
BMW e e 30.2 33.0 33.7 34.5 35.7 37.3
CRIYSIEE e 29.4 32.6 33.3 34.1 35.2 36.7
Daimler . 29.2 32.0 32.7 33.3 34.4 35.8
Ford ....cccovveiens 29.7 32.9 33.7 34.4 35.6 37.1
General Motors . 30.3 32.7 33.5 34.2 35.4 36.9
Honda ................ 30.8 33.8 34.6 35.4 36.7 38.3
Hyundai 30.9 33.8 34.3 35.1 36.6 38.2
Kia ........ 30.6 334 34.2 35.0 36.3 37.9
Mazda ...... 30.6 33.8 34.6 35.5 36.8 38.4
Mitsubishi . 31.0 34.2 35.0 35.8 371 38.7
NISSAN .o 30.7 33.3 34.1 34.9 36.1 37.7

696 In the March 2009 final rule establishing MY
2011 standards for passenger cars and light trucks,
NHTSA estimated that the required fuel economy
levels for passenger cars would average 30.2 mpg
under the MY 2011 passenger car standard. Based
on the agency’s current forecast of the MY 2011
passenger car market, which anticipates greater

numbers of passenger cars than the forecast used in
the MY 2011 final rule, NHTSA now estimates that
the average required fuel economy level for
passenger cars will be 30.4 mpg in MY 2011. This
does not mean that the agency is making the
standards more stringent for that model year, or that
any manufacturer will necessarily face a more

difficult CAFE standard, it simply reflects the
change in assumptions about what vehicles will be
produced for sale in that model year. The target
curve remains the same, and each manufacturer’s
compliance obligation will still be determined at
the end of the model year.
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TABLE IV.E.2—3—ESTIMATED AVERAGE FUEL ECONOMY REQUIRED UNDER FINAL MY 2011 AND FINAL MY 2012-2016
CAFE STANDARDS FOR PASSENGER CARS—Continued

Manufacturer MY 2011 MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
POISChE ... 31.2 35.9 36.8 37.8 39.2 411
Subaru .... 31.0 34.6 35.5 36.3 37.7 39.4
Suzuki .... 31.2 35.8 36.6 37.5 39.0 40.8
Tata ........ 28.0 30.7 31.4 32.1 33.3 34.7
Toyota .......... 30.8 33.9 34.7 35.5 36.8 38.4
Volkswagen .. 30.8 34.3 35.0 35.9 37.2 38.8
AVEIAGE ...t 30.4 33.3 34.2 34.9 36.2 37.8

Because a manufacturer’s required
average fuel economy level for a model
year under the final standards will be
based on its actual production numbers
in that model year, its official required
fuel economy level will not be known
until the end of that model year.
However, because the targets for each
vehicle footprint will be established in
advance of the model year, a
manufacturer should be able to estimate
its required level accurately.

3. Minimum Domestic Passenger Car
Standards

EISA expressly requires each
manufacturer to meet a minimum fuel
economy standard for domestically
manufactured passenger cars in addition
to meeting the standards set by NHTSA.
According to the statute (49 U.S.C.
32902(b)(4)) the minimum standard
shall be the greater of (A) 27.5 miles per
gallon; or (B) 92 percent of the average
fuel economy projected by the Secretary
for the combined domestic and non-
domestic passenger automobile fleets
manufactured for sale in the United
States by all manufacturers in the model
year. The agency must publish the
projected minimum standards in the
Federal Register when the passenger car
standards for the model year in question
are promulgated.

As published in the MY 2011 final
rule, the domestic minimum passenger
car standard for MY 2011 was set at 27.8
mpg, which represented 92 percent of
the final projected passenger car
standards promulgated for that model
year.697 NHTSA stated at the time that
“The final calculated minimum
standards will be updated to reflect any
changes in the projected passenger car
standards.” 698 Subsequently, in the
NPRM proposing the MYs 2012—-2016
standards, NHTSA noted that given
changes in the projected estimated
required passenger car standard for MY

697 See 74 FR at 14410 (Mar. 30, 3009).

698 Id

699 Readers should remember, of course, that the
“estimated required standard” is not necessarily the

2011,599 92 percent of that standard
would be 28.0 mpg, not 27.8 mpg, and
proposed to raise the minimum
domestic passenger car standard
accordingly.

The Alliance commented to the
NPRM that the minimum domestic
passenger car standard is subject to the
18-month lead time rule for standards
per 49 U.S.C. per 49 U.S.C. 32902(a),
and that NHTSA therefore cannot revise
it at this time. Toyota individually
offered identical comments.

49 U.S.C. 32902(b)(4)(B) does state
that the minimum domestic passenger
car standard shall be 92 percent of the
projected average fuel economy for the
passenger car fleet, “which projection
shall be published in the Federal
Register when the standard for that
model year is promulgated in
accordance with this section.” In
reviewing the statute, the agency
concurs that the minimum domestic
passenger car standard should be based
on the agency’s fleet assumptions when
the passenger car standard for that year
is promulgated, which would make it
inappropriate to change the minimum
standard for MY 2011 at this time.
However, we note that we do not read
this language to preclude any change in
the minimum standard after it is first
promulgated for a model year. As long
as the 18-month lead-time requirement
of 49 U.S.C. 32902(a) is respected,
NHTSA believes that the language of the
statute suggests that the 92 percent
should be determined anew any time
the passenger car standards are revised.

The Alliance also commented that the
minimum domestic passenger car
standard should be based on the
projected “actual” (NHTSA refers to this
as “estimated achieved”) mpg level for
the combined passenger car fleet, rather
than based on the projected “target” mpg
level (NHTSA refers to this as
“estimated required”) for the combined

ultimate mpg level with which manufacturers will
have to comply, because the ultimate mpg level for
each manufacturer is determined at the end of the

model year based on the target curves and the mix

fleet. The Alliance argued that the plain
language of the statute states that 92
percent should be taken of the “average
fuel economy projected * * * for the
combined * * * fleets,” which is
different than the average fuel economy
standard projected. The Alliance further
argued that using the “estimated
achieved” value to determine the 92
percent will avoid inadvertently
“considering” FFV credits in setting the
minimum standard, since the “estimated
achieved” value is determined by
ignoring FFV credits. Toyota
individually offered identical
comments.

NHTSA disagrees that the minimum
standard should be based on the
estimated achieved levels rather than
the estimated required levels. NHTSA
interprets Congress’ reference in the
second clause of 32902(b)(4)(B) to the
standard promulgated in that model
year as indicating that Congress
intended “projected average fuel
economy” in the first clause to pertain
to the estimated required level, not the
estimated achieved level. The Alliance’s
concern that a minimum standard based
on the estimated required level
“inadvertently considers” FFV credits is
misplaced, because NHTSA is
statutorily prohibited from considering
FFV credits in setting maximum feasible
standards. Thus, NHTSA has continued
to determine the minimum domestic
passenger car standard based on the
estimated required mpg levels projected
for the model years covered by the
rulemaking.

Based on NHTSA'’s current market
forecast, the agency’s estimates of these
minimum standards under the final MY
2012—-2016 CAFE standards (and, for
comparison, the final MY 2011
minimum domestic passenger car
standard) are summarized below in
Table IV.E.3-1.

of vehicles that each manufacturer has produced for
sale. The mpg level designated as “estimated
required’ is exactly that, an estimate.
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TABLE IV.E.3—1—ESTIMATED MINIMUM STANDARD FOR DOMESTICALLY MANUFACTURED PASSENGER CARS UNDER FINAL
MY 2011 AND FINAL MY 2012—2016 CAFE STANDARDS FOR PASSENGER CARS

2011 2012 2013 2014 2015 2016
27.8 30.7 31.4 32.1 33.3 34.7
4. Light Truck Standards following coefficients during MYs
For light trucks, NHTSA proposed 2012-2016:

CAFE standards defined by the
TABLE IV.E.4—1—COEFFICIENTS DEFINING PROPOSED MY 2012—2016 FUEL ECONOMY TARGETS FOR LIGHT TRUCKS

Coefficient 2012 2013 2014 2015 2016
29.44 30.32 31.30 32.70 34.38
22.06 22.55 23.09 23.84 24.72
0.0004546 0.0004546 0.0004546 0.0004546 0.0004546
0.01533 0.01434 0.01331 0.01194 0.01045
After updating inputs to its analysis, = standards, as discussed in Section II, standards defined by the following

and revisiting the form and stringency NHTSA is finalizing light truck CAFE coefficients during MYs 2012-2016:
of both passenger cars and light truck

TABLE IV.E.4—2—COEFFICIENTS DEFINING FINAL MY 2012-2016 FUEL ECONOMY TARGETS FOR LIGHT TRUCKS

Coefficient 2012 2013 2014 2015 2016
29.82 30.67 31.38 32.72 34.42
22.27 22.74 23.13 23.85 24.74
0.0004546 0.0004546 0.0004546 0.0004546 0.0004546
0.014900 0.013968 0.013225 0.011920 0.010413
As for passenger cars, these reevaluation of the “gap” in stringency graphically below. The MY 2011 final
coefficients reflect the agency’s between the passenger car and light standard, which is specified by a
decision, discussed above in Section II,  truck standard, also discussed in constrained logistic function rather than
to leave the shapes of both the passenger Section II. a constrained linear function, is shown
car and light truck curves unchanged. These coefficients result in the for comparison.

They also reflect the agency’s footprint-dependent targets shown
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Figure IV.E.4-1 Final MY 2011 and Final MY 2012-2016 Fuel Economy Targets for

Light Trucks
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Again, given these targets, the CAFE
levels required of individual
manufacturers will depend on the mix
of vehicles they produce for sale in the
United States. Based on the market

forecast NHTSA has used to examine
today’s final CAFE standards, the

agency estimates that the targets shown

above will result in the following

average required fuel economy levels for

individual manufacturers during MYs
2012-2016 (an updated estimate of the
average required fuel economy level
under the final MY 2011 standard is
shown for comparison): 700

TABLE IV.E.4—3—ESTIMATED AVERAGE FUEL ECONOMY REQUIRED UNDER FINAL MY 2011 AND FINAL MY 2012-2016

CAFE STANDARDS FOR LIGHT TRUCKS

Manufacturer MY 2011 MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
BMW e 25.6 26.6 27.3 27.9 28.9 30.2
ChrySsler ..o 24.5 25.7 26.2 26.8 27.8 29.0
DaimIer ....cccveveeee e 24.7 25.6 26.3 26.9 27.8 29.1
Ford ....ccccecvveenee 23.7 24.8 25.4 26.0 27.0 28.1
General Motors . 23.3 24.2 24.8 25.2 26.1 27.2
Honda ................ 25.7 26.9 27.5 28.0 29.1 30.4
Hyundai 25.9 27.0 27.6 28.2 29.3 30.7
Kia ........ 25.2 26.2 26.7 27.3 28.3 29.5
Mazda ...... 26.2 27.6 28.4 28.9 30.1 31.5
Mitsubishi .... 26.4 27.8 28.5 29.1 30.2 31.7
Nissan ...... 24.5 25.6 26.2 26.8 27.8 29.1
Porsche 25.5 26.3 26.9 27.5 28.5 29.8
Subaru .. 26.5 27.9 28.6 29.2 30.4 31.9
Suzuki .. 26.3 27.5 28.2 28.8 29.9 31.4
Tata ...... 26.2 27.4 28.2 28.8 29.9 31.3
TOYOA oot 24.6 25.7 26.2 26.8 27.8 29.1

700Tn the March 2009 final rule establishing MY
2011 standards for passenger cars and light trucks,
NHTSA estimated that the required fuel economy
levels for light trucks would average 24.1 mpg

under the MY 2011 light truck standard. Based on
the agency’s current forecast of the MY 2011 light

truck market, NHTSA now estimates that the

required fuel economy levels will average 24.4 mpg

in MY 2011. The increase in the estimate reflects
a decrease in the size of the average light truck.
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TABLE IV.E.4—-3—ESTIMATED AVERAGE FUEL ECONOMY REQUIRED UNDER FINAL MY 2011 AND FINAL MY 2012-2016
CAFE STANDARDS FOR LIGHT TRUCKS—Continued

Manufacturer MY 2011 MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
Volkswagen 25.0 25.8 26.4 27.0 28.0 29.2
AVEIAQE ...eviveeeeeieeee e 24.4 254 26.0 26.6 27.5 28.8

As discussed above with respect to
the final passenger cars standards, we
note that a manufacturer’s required fuel
economy level for a model year under
the final standards will be based on its
actual production numbers in that
model year.

F. How do the final standards fulfill
NHTSA'’s statutory obligations?

In developing the proposed MY 2012—
16 standards, the agency developed and
considered a wide variety of
alternatives. In response to comments
received in the last round of
rulemaking, in our March 2009 notice of
intent to prepare an environmental
impact statement, the agency selected a
range of candidate stringencies that
increased annually, on average, 3% to
7% .701 That same approach has been
carried over to this final rule and to the
accompanying FEIS and FRIA. Thus, the
majority of the alternatives considered
in this rulemaking are defined as
average percentage increases in
stringency—3 percent per year, 4
percent per year, 5 percent per year, and
so on. NHTSA believes that this
approach clearly communicates the
level of stringency of each alternative
and allows us to identify alternatives
that represent different ways to balance
NHTSA’s statutory requirements under
EPCA/EISA.

In the NPRM, we noted that each of
the listed alternatives represents, in
part, a different way in which NHTSA
could conceivably balance different
policies and considerations in setting
the standards. We were mindful that the
agency needs to weigh and balance
many factors, such as technological
feasibility, economic practicability,
including lead time considerations for
the introduction of technologies and
impacts on the auto industry, the
impacts of the standards on fuel savings
and CO, emissions, and fuel savings by
consumers, as well as other relevant
factors such as safety. For example, the
7% Alternative weighs energy
conservation and climate change
considerations more heavily and
technological feasibility and economic
practicability less heavily. In contrast,
the 3% Alternative, the least stringent

701 Notice of intent to prepare an EIS, 74 FR
14857, 14859-60, April 1, 2009.

alternative, places more weight on
technological feasibility and economic
practicability. We recognized that the
“feasibility” of the alternatives also may
reflect differences and uncertainties in
the way in which key economic (e.g.,
the price of fuel and the social cost of
carbon) and technological inputs could
be assessed and estimated or valued. We
also recognized that some technologies
(e.g., PHEVs and EVs) will not be
available for more than limited
commercial use through MY 2016, and
that even those technologies that could
be more widely commercialized through
MY 2016 cannot all be deployed on
every vehicle model in MY 2012 but
require a realistic schedule for more
widespread commercialization to be
within the realm of economically
practicability.

In addition to the alternatives that
increase evenly at annual rates ranging
from 3% to 7%, NHTSA also included
alternatives developed using benefit-
cost criteria. The agency emphasized
benefit-cost-related alternatives in its
rulemakings for MY 2008-2011 and,
subsequently, MY 2011 standards. By
including such alternatives in its
current analysis, the agency is providing
a degree of analytical continuity
between the two approaches to defining
alternatives in an effort to illustrate the
similarities and dissimilarities. To that
end, we included and analyzed two
additional alternatives, one that sets
standards at the point where net
benefits are maximized (labeled “MNB”
in the table below), and another that sets
standards at the point at which total
costs are most nearly equal to total
benefits (labeled “TCTB” in the table
below).792 With respect to the first of
those alternatives, we note that
Executive Order 12866 focuses attention

702 The stringency indicated by each of these
alternatives depends on the value of inputs to
NHTSA’s analysis. Results presented here for these
two alternatives are based on NHTSA'’s reference
case inputs, which underlie the central analysis of
the proposed standards. In the accompanying FRIA,
the agency presents the results of that analysis to
explore the sensitivity of results to changes in key
economic inputs. Because of numerous changes in
model inputs (e.g., discount rate, rebound effect,
CO; value, technology cost estimates), our analysis
often exhausts all available technologies before
reaching the point at which total costs equal total
benefits. In these cases, the stringency that exhausts
all available technologies is considered.

on an approach that maximizes net
benefits. Further, since NHTSA has thus
far set attribute-based CAFE standards at
the point at which net benefits are
maximized, we believed it would be
useful and informative to consider the
potential impacts of that approach as
compared to the new approach for MYs
2012-2016.

After working with EPA in thoroughly
reviewing and in some cases reassessing
the effectiveness and costs of
technologies (most of which are already
being incorporated in at least some
vehicles), market forecasts and
economic assumptions, NHTSA used
the Volpe model extensively to assess
the technologies that the manufacturers
could apply in order to comply with
each of the alternatives. This allowed us
to assess the variety, amount and cost of
the technologies that could be used to
enable the manufacturers to comply
with each of the alternatives. NHTSA
estimated how the application of these
and other technologies could increase
vehicle costs, reduce fuel consumption,
and reduce CO, emissions.

The agency then assessed which
alternative would represent a reasonable
balancing of the statutory criteria, given
the difficulties confronting the industry
and the economy, and other relevant
goals and priorities. Those priorities and
goals include maximizing energy
conservation and achieving a nationally
harmonized and coordinated program
for regulating fuel economy and GHG
emissions.

Part of that assessment of alternatives
entailed an evaluation of the
stringencies necessary to achieve both
Federal and State GHG emission
reduction goals, especially those of
California and the States that have
adopted its GHG emission standard for
motor vehicles. Given that EPCA
requires attribute-based standards,
NHTSA and EPA determined the level
at which a national attribute-based GHG
emissions standard would need to be set
to achieve the same emission reductions
in California as the California GHG
program. This was done by evaluating a
nationwide Clean Air Act standard for
MY 2016 that would apply across the
country and require the levels of
emissions reduction which California
standards would require for the subset
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of vehicles sold in California under the
California standards for MY 2009-2016
(known as “Pavley 1”). In essence, the
stringency of the California Pavley 1
program was evaluated, but for a
national standard. For a number of
reasons discussed in Section IIL.D, an
assessment was developed of national
new vehicle fleet-wide CO, performance
standards for model year 2016 which
would result in the new light-duty
vehicle fleet in the State of California
having CO, performance equal to the
performance from the California Pavley
1 standards. That level, 250 g/mi, is
equivalent to 35.5 mpg if the GHG
standard were met exclusively by fuel
economy improvements—and the
overall result is the model year 2016
goals of the National Program.
However, the level of stringency for
the National Program goal of 250 g/mi
CO> can be met with both fuel economy
“tailpipe” improvements as well as other
GHG-reduction related improvements,

such as A/C refrigerant leakage
reductions. CAFE standards, as
discussed elsewhere in this final rule,
cannot be met by improvements that
cannot be accounted for on the FTP/
HFET tests. Thus, setting CAFE
standards at 35.5 mpg would require
more tailpipe technology (at more
expense to manufacturers) than would
be required under such a CAA standard.
To obtain an equivalent CAFE standard,
we determined how much tailpipe
technology would be necessary in order
to meet an mpg level of 35.5 if
manufacturers also employed what EPA
deemed to be an average amount of

A/C “credits” (leakage and efficiency) to
reach the 250 g/mi equivalent. This
results in a figure of 34.1 mpg as the
appropriate counterpart CAFE standard.
This differential gives manufacturers the
opportunity to reach 35.5 mpg
equivalent under the CAA in ways that
would significantly reduce their costs.
Were NHTSA instead to establish its

standard at the same level,
manufacturers would need to make
substantially greater expenditures on
fuel-saving technologies to reach 35.5
mpg under EPCA.

Thus, as part of the process of
considering all of the factors relevant
under EPCA for setting standards, in a
context where achieving a harmonized
National Program is important, for the
proposal we created a new alternative
whose annual percentage increases
would achieve 34.1 mpg by MY 2016.
That alternative is one which increases
on average at 4.3% annually. This new
alternative, like the seven alternatives
presented above, represents a unique
balancing of the statutory factors and
other relevant considerations. For the
reader’s reference, the estimated
required levels of stringency for each
alternative in each model year are
presented below:

TABLE |V.F—1—ESTIMATED REQUIRED FUEL ECONOMY LEVEL FOR REGULATORY ALTERNATIVES 703

Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 Alt. 9
No action 3%/year 4%]year ~4.3%/year | 5%lyear ~i6n.((:)r°é:é);2ar 6%/year 7%lyear ~ifr51.g°é:é);2ar
increase increase increase increase increase increase
MNB TCTB
2012:
Passenger Cars .......cccccooveenne 30.5 31.7 32.1 33.3 32.4 33.0 32.7 33.0 33.4
Light Trucks ......cccecoveverceninenne 24.4 241 24.4 25.4 24.6 26.3 24.9 25.1 26.3
Combined .......cccceeeiinnennn. 27.8 28.3 28.6 29.7 28.8 30.0 29.1 29.4 30.3
2013:
Passenger Cars ..........ccccceeeneee. 30.5 32.6 33.3 34.2 33.9 36.1 34.5 35.2 36.7
Light Trucks .......cccoovnviienineenn. 24.4 24.8 25.3 26.0 25.8 27.7 26.3 26.8 28.0
Combined ..........ccceevininnnns 27.8 291 29.7 30.5 30.3 32.3 30.8 31.4 32.8
2014:
Passenger Cars . . 30.5 33.5 34.5 34.9 35.5 38.1 36.5 37.6 39.2
Light Trucks .......ccccoveeviiiiiiinns 245 25.5 26.3 26.6 27.0 29.1 27.8 28.6 29.7
Combined .......c..cccecvrrienenne 28.0 30.0 30.9 31.3 31.8 34.2 32.7 337 35.0
2015:
Passenger Cars ........cccccoveenen. 30.5 34.4 35.8 36.2 37.1 39.4 38.6 40.1 40.7
Light Trucks .......ccccoveevriininiinns 24.4 26.2 27.2 275 28.3 30.3 29.4 30.5 30.7
Combined .........ccceevrreneenne 28.0 31.0 32.2 32.6 33.4 35.6 34.7 36.0 36.5
2016:
Passenger Cars 30.5 35.4 37.2 37.8 39.0 40.9 40.9 42.9 42.3
Light Trucks .......ccccoveeveeninenns 24.4 27.0 28.3 28.8 29.7 31.1 31.1 32.6 31.8
Combined ..........cccceiiienn. 28.1 32.0 33.6 34.1 35.2 36.9 36.9 38.7 38.0

The following figure presents this
same information but in a different way,
comparing estimated average fuel
economy levels required of
manufacturers under the eight

703 Also, the “MNB” and the “TCTB” alternatives
depend on the inputs to the agencies’ analysis. The
sensitivity analysis presented in the FRIA
documents the response of these alternatives to

regulatory alternatives in MYs 2012,
2014, and 2016. Required levels for MY
2013 and MY 2015 fall between those
for MYs 2012 and 2014 and MYs 2014
and 2016, respectively. Although

changes in key economic inputs. For example, the
combined average required fuel economy under the
“MNB” alternative is 36.9 mpg under the reference
case economic inputs presented here, and ranges

required levels for these interim years
are not presented in the following figure
to limit the complexity of the figure,
they do appear in the accompanying
FRIA.

from 33.7 mpg to 37.2 mpg under the alternative
economic inputs presented in the FRIA. See Table
X-14 in the FRIA.
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Figure IV.F-1 Average Estimated Required Fuel Economy (MYs 2012, 2014, and 2016)
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As this figure illustrates, the final

standards involve a “faster start” toward
increased stringency than do any of the
alternatives that increase steadily (i.e.,

the 3%/y, 4%/y, 5%/y, 6%/y, and

7%/y alternatives). However, by MY

2016, the stringency of the final

standards reflects an average annual

increase of 4.3%/y. The final standards,
therefore, represent an alternative that
could be referred to as “4.3% per year
with a fast start” or a “front-loaded 4.3%

average annual increase.”

For each alternative, including today’s
final standards, NHTSA has estimated
all corresponding effects for each model

year, including fuel savings, CO»

reductions, and other effects, as well as
the estimated societal benefits of these
effects. The accompanying FRIA
presents a detailed analysis of these
results. Table IV.F-2 presents fuel
savings, CO, reductions, and total
industry cost outlays for model year
2012—2016 for the eight alternatives.

TABLE IV.F—2—FUEL SAVINGS, CO, REDUCTIONS, AND TECHNOLOGY COSTS FOR REGULATORY ALTERNATIVES

. CO;

: Fuel savings ; Cost

Regulatory alternative (b. gal) re((irl:%ltc;ns ($b)
I o 1T G =T | U OO PP URTUPR PSPPI 34 373 23
4% per Year .....ccccee..... 50 539 39
Final (4.3% per Year) .. 61 655 52
5% per Year ......ccc....... 68 709 63
6% per Year ........cc..... 82 840 90
Maximum Net Benefit .. 90 925 103
7% per Year .......cccceeenee 93 945 111
Total Cost = Total Benefit 96 986 114

As noted earlier, NHTSA has used the

Volpe model to analyze each of these

alternatives based on analytical inputs

determined jointly with EPA. For a

given regulatory alternative, the Volpe
model estimates how each manufacturer

could apply technology in response to
the MY 2012 standard (separately for
cars and trucks), carries technologies
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applied in MY 2012 forward to MY
2013, and then estimates how each
manufacturer could apply technology in
response to the MY 2013 standard.
When analyzing MY 2013, the model
considers the potential to add “extra”
technology in MY 2012 in order to carry
that technology into MY 2013, thereby
avoiding the use of more expensive
technologies in MY 2013. The model
continues in this fashion through MY
2016, and then performs calculations to
estimate the costs, effects, and benefits
of the applied technologies, and to
estimate any civil penalties owed based
on projected noncompliance. For each
regulatory alternative, the model
calculates incremental costs, effects, and
benefits relative to the regulatory
baseline (i.e., the no-action alternative),
under which the MY 2011 CAFE
standards continue through MY 2016.
The model calculates results for each

model year, because EPCA requires that
NHTSA set its standards for each model
year at the “maximum feasible average
fuel economy level that the Secretary
decides the manufacturers can achieve
in that model year” considering four
statutory factors. Pursuant to EPCA’s
requirement that NHTSA not consider
statutory credits in establishing CAFE
standards, NHTSA did not consider FFV
credits, credits carried forward and
backward, and transferred credits in this
calculation 704 705 In addition, the
analysis incorporates fines for some
manufacturers that have traditionally
paid fines rather than comply with the
standards. Because it entails year-by-
year examination of eight regulatory
alternatives for, separately, passenger
cars and light trucks, NHTSA'’s analysis
involves a large amount of information.
Detailed results of this analysis are
presented separately in NHTSA’s FRIA.

In reviewing the results of the various
alternatives, NHTSA confirmed that
progressive increases in stringency
require progressively greater
deployment of fuel-saving technology
and corresponding increases in
technology outlays and related costs,
fuel savings, and CO» emission
reductions. To begin, NHTSA estimated
total incremental outlays for additional
technology in each model year. The
following figure shows cumulative
results for MYs 2012—-2016 for industry
as a whole and Chrysler, Ford, General
Motors, Honda, Nissan, and Toyota.
This figure focuses on these
manufacturers as they currently (in MY
2010) represent three large U.S.-
headquartered and three large foreign-
headquartered full-line manufacturers.
BILLING CODE 6560-50-P

Figure IV.F-2 Incremental Technology Outlays (MYs 2012-2016)
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704 NHTSA has conducted a separate analysis,
discussed above in Section I, which accounts for
EPCA’s provisions regarding FFVs.

705 For a number of reasons, the results of this
modeling differ from EPA’s for specific

Final

5%y 6%ly

manufacturers, fleets, and model years. These
reasons include representing every model year
explicitly, accounting for estimates of when vehicle
model redesigns will occur, and not considering
those compliance flexibilities where EPCA forbids

-
5
=
(o]

such consideration in setting CAFE standards. It
should be noted, however, that these flexibilities in
fact provide manufacturers significant latitude to
manage their compliance obligations.
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As part of the incremental technology
outlays, NHTSA also analyzes which
technologies manufacturers could apply
to meet the standards. In NHTSA'’s
analysis, manufacturers achieve
compliance with the fuel economy
levels through application of technology
rather than through changes in the mix
of vehicles produced for sale in the U.S.
The accompanying FRIA presents
detailed estimates of additional
technology penetration into the NHTSA
reference fleet associated with each

regulatory alternative. The following
four charts illustrate the results of this
analysis, considering the application of
four technologies by six manufacturers
and by the industry as a whole.
Technologies include gasoline direct
injection (GDI), engine turbocharging
and downsizing, diesel engines, and
strong HEV systems (including CISG
systems). GDI and turbocharging are
presented because they are among the
technologies that play an important role
in achieving the fuel economy

improvements shown in NHTSA’s
analysis, and diesels and strong HEVs
are presented because they represent
technologies involving significant cost
and related lead time challenges for
widespread use through MY 2016.
These figures focus on Chrysler, Ford,
General Motors, Honda, Nissan, and
Toyota, as above. For each alternative,
the figures show additional application
of technology by MY 2016.706

BILLING CODE 2010-8159-P

Figure IV.F-3 Additional Application of GDI (MY 2016)
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Figure IV.F-4 Additional Application of Engine Turbocharging & Downsizing

(MY 2016)
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Additional Application (% Production)

Figure IV.F-5 Additional Application of Diesel Engines (MY 2016)
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Figure IV.F-6 Additional Application of CISG and Strong HEV Systems (MY 2016)
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The modeling analysis demonstrates consider, among other factors, economic outlays and related cost presented above
that applying these technologies, of practicability and the need of the nation for the industry to the corresponding
course, results in fuel savings. Relevant  to conserve energy, the following figure  cumulative fuel savings.
to EPCA’s requirement that NHTSA compares the incremental technology
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Figure IV.F-7 Incremental Technology Outlays and Fuel Savings (MYs 2012-2016)
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These incremental technology outlays below. The following five figures show  fleet, and the combined fleet. Estimates
(and corresponding fuel savings) also industry-wide average incremental (i.e.,  specific to each manufacturer are shown
result in corresponding increases in relative to the reference fleet) per- in NHTSA’s FRIA.
incremental cost per vehicle, as shown  vehicle costs, for each model year, each
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Figure IV.F-8 Average Incremental Per-Vehicle Costs (MY 2012)
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Figure IV.F-9 Average Incremental Per-Vehicle Costs (MY 2013)
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Figure IV.F-10 Average Incremental Per-Vehicle Costs (MY 2014)

$2.500

$2.000

$1.500

~ ®PC,2014
wLT, 2014
& Comb_, 2014

$1.000

500 -

mwe ) w2 = Fn s = om B4
oo = Fo o W

AR

IRy sy Fanal Sy Py Tty Mdax NB TC=TB




Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

25629

Figure IV.F-11 Average Incremental Per-Vehicle Costs (MY 2015)
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Figure IV.F-12 Average Incremental Per-Vehicle Costs (MY 2016)
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BILLING CODE 6560-50-C
As discussed in the NPRM, the agency
began the process of winnowing the
alternatives by determining whether any
of the lower stringency alternatives
should be eliminated from
consideration. To begin with, the agency
needs to ensure that its standards are
high enough to enable the combined
fleet of passenger cars and light trucks
to achieve at least 35 mpg not later than
MY 2020, as required by EISA.
Achieving that level makes it necessary
for the chosen alternative to increase at
over 3 percent annually. Additionally,
given that CO, and fuel savings are very
closely correlated, the 3%/y and 4%/y
alternative would not produce the
reductions in fuel savings and CO»
emissions that the Nation needs at this
time. Picking either of those alternatives
would unnecessarily result in foregoing
substantial benefits, in terms of fuel
savings and reduced CO, emissions,
which would be achievable at
reasonable cost. And finally, neither the
3%/y nor the 4%/y alternatives would
lead to the regulatory harmonization
that forms a vital core principle of the
National Program that EPA and NHTSA
are jointly striving to implement. These

alternatives would give inadequate
weight to other standards of the
Government, specifically EPA’s and
CARB’s. Thus, the agency concluded
that alternatives less stringent than the
proposed standards would not yield the
emissions reductions required to
produce a harmonized national program
and would not produce corresponding
fuel savings, and therefore would not
place adequate emphasis on the nation’s
need to conserve energy. NHTSA has
therefore concluded that it must reject
the 3%/y and 4%/y alternatives.
NHTSA then considered the
“environmentally-preferable”
alternative. Based on the information
provided in the FEIS, the
environmentally-preferable alternative
would be that involving stringencies
that increase at 7% annually.707 NHTSA
notes that NEPA does not require that
agencies choose the environmentally-
preferable alternative if doing so would
be contrary to the choice that the agency
would otherwise make under its
governing statute. Given the levels of

707 See, e.g., FEIS, figure S—12, p. 18, which
shows that 7%/y alternative yields greatest
cumulative effect on global mean temperature.

technology and cost required by the
environmentally-preferable alternative
and the lack of lead time to achieve
such levels between now and MY 2016,
as discussed further below, NHTSA
concludes that the environmentally-
preferable alternative would not be
economically practicable or
technologically feasible, and thus
concludes that it would result in
standards that would be beyond the
level achievable for MYs 2012-2016.
For the other alternatives, NHTSA
determined that it would be
inappropriate to choose any of the other
more stringent alternatives due to
concerns over lead time and economic
practicability. There are real-world
technological and economic time
constraints which must be considered
due to the short lead time available for
the early years of this program, in
particular for MYs 2012 and 2013. The
alternatives more stringent than the
final standards begin to accrue costs
considerably more rapidly than they
accrue fuel savings and emissions
reductions, and at levels that are
increasingly economically burdensome,
especially considering the need to make
underlying investments (e.g., for
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engineering and tooling) well in
advance of actual production. As shown
in Figures IV-2 to IV-6 above, while the
final standards already require
aggressive application of technologies,
more stringent standards would require
more widespread use (including more
substantial implementation of advanced
technologies such as stoichiometric
gasoline direct injection engines, diesel
engines, and strong hybrids), and would
raise serious issues of adequacy of lead
time, not only to meet the standards but
to coordinate such significant changes
with manufacturers’ redesign cycles.
The agency maintains, as it has
historically, that there is an important
distinction between considerations of
technological feasibility and economic
practicability, both of which enter into
the agency’s determination of the
maximum feasible levels of stringency.
A given level of performance may be
technologically feasible (i.e., setting
aside economic constraints) for a given
vehicle model. However, it would not
be economically practicable to require a

level of fleet average performance that
assumes every vehicle will immediately
(i.e., within 18 months of the rule’s
promulgation) perform at its highest
technologically feasible level, because
manufacturers do not have unlimited
access to the financial resources or the
time required to hire enough engineers,
build enough facilities, and install
enough tooling. The lead time
reasonably needed to make capital
investments and to devote the resources
and time to design and prepare for
commercial production of a more fuel
efficient vehicle is an important element
that NHTSA takes into consideration in
establishing the standards.

In addition, the figures presented
above reveal that increasing stringency
beyond the final standards would entail
significant additional application of
technology. Among the more stringent
alternatives, the one closest in
stringency to the standards being
finalized today is the alternative under
which combined CAFE stringency
increases at 5% annually. As indicated

above, this alternative would yield fuel
savings and CO; reductions about 11%
and 8% higher, respectively, than the
final standards. However, compared to
the final standards, this alternative
would increase outlays for new
technologies during MY 2012-2016 by
about 22%, or $12b. Average MY 2016
cost increases would, in turn, rise from
$903 under the final standards to $1,152
when stringency increases at 5%
annually. This represents a 28%
increase in per-vehicle cost for only a
3% increase in average performance (on
a gallon-per-mile basis to which fuel
savings are proportional). Additionally,
the 5%/y alternative disproportionally
burdens the light truck fleet requiring a
nearly $400 (42 percent) cost increase in
MY 2016 compared to the final
standards. The following three tables
summarize estimated manufacturer-
level average incremental costs for the
5%/y alternative and the average of the
passenger and light truck fleets:

TABLE |V.F-3—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER THE 5%/Y ALTERNATIVE CAFE STANDARDS FOR

PASSENGER CARS

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW ettt ettt 3 4 24 184 585
CRIYSIEE e 734 1,303 1,462 1,653 1,727
[0 =1 11 U S RS 410 801 1,109
Ford ....ccccvveenenen. 743 1,245 1,261 1,583 1,923
General Motors ... 448 823 1,187 1,425 1,594
Honda .................. 50 109 271 375 606
Hyundai ..... 747 877 1,057 1,052 1,124
Kia .......... 49 128 197 261 369
Mazda ....... 555 718 1,166 1,407 1,427
Mitsubishi .. 534 507 2,534 3,213 3,141
Nissan ....... 294 491 965 1,064 1,125
Porsche ..... 68 (52) (51) (50) (49)
Subaru .... 292 324 1,372 1,723 1,679
SUZUKI ettt e e see e e srnen e snnees | eeenneeeeneeeeanaeeans 959 1,267 1,316 1,540
Tata ........ 111 93 183 306 710
Toyota .......... 31 29 52 129 212
VOIKSWAGEN ..ot 145 428 477 492 783

AVEIAGE ...viiiiiiiieiie ettt 337 540 726 886 1,053

TABLE |V.F—4—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER THE 5%/Y ALTERNATIVE CAFE STANDARDS FOR

LIGHT TRUCKS

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
BMW e 169 160 201 453 868
Chrysler ..... 360 559 1,120 1,216 1,432
Daimler ...... 60 55 51 52 51
Ford ....ccccovveenenn. 1,207 1,663 1,882 2,258 2,225
General Motors ... 292 628 866 968 1,136
Honda ..... 258 234 611 750 1,047
Hyundai .. 711 685 1,923 1,909 1,862
Kia .......... 47 293 556 782 1,157
Mazda ....... 248 408 419 519 768
[ 60T 1= o T ISR RSO TRN 1,037 1,189 1,556
NISSAN .eeiiiiii e 613 723 2,142 2,148 2,315
POISCNE ... eee | erreee e (0) (1) 469 469
Subaru .... 1,225 1,220 1,365 1,374 1,330
SUZUKI ceetvrieeeee e eecciree et e e eeecreee e e e e e esnnrneeeeeeesees | eeeeisrreeeeeeeenianens 1,998 1,895 1,837 2,096
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TABLE IV.F-4—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER THE 5%/Y ALTERNATIVE CAFE STANDARDS FOR

LIGHT TRUckS—Continued

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
TALA e ens | seeesee e esiees | eesireeseesnree s nanes | sereseesiaesseenireeas | eeereeseesieesee e 503
Toyota ......... 63 187 594 734 991
VOIKSWAGEN ..ottt sneesees | reesieeseeesenesneens | eeesreesee s e e 514 458 441
AVEIAGE ...oiiiiiciieee e 415 628 1,026 1,173 1,343

TABLE |V.F-5—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER THE 5%/Y ALTERNATIVE CAFE STANDARDS FOR
PASSENGER CARS AND LIGHT TRUCKS COMBINED

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW oot 72 64 84 265 666
Chrysler 499 870 1,272 1,414 1,569
Daimler . 20 20 281 554 773
Ford ...ccoooeviiies 914 1,407 1,498 1,838 2,034
General Motors . 371 726 1,033 1,205 1,379
Honda ............... 135 157 396 518 769
Hyundai 742 838 1,237 1,186 1,235
Kia ........ 49 168 273 355 506
Mazda ... 500 667 1,053 1,272 1,330
Mitsubishi . 371 352 1,973 2,386 2,506
Nissan ...... 399 565 1,344 1,387 1,467
Porsche 52 (39) (35) 130 124
Subaru .. 617 628 1,369 1,597 1,553
SUZUKI ettt eiee e e | eeenieeeiee s 1,134 1,381 1,404 1,630
Tata ...... 61 56 101 182 629
Toyota ......... 43 82 239 333 466
Volkswagen ... 117 333 486 486 723

AVEIAGE ...ttt 367 573 836 987 1,152

These cost increases derive from
increased application of advanced
technologies as stringency increases
past the levels in the final standards.
For example, under the final standards,
additional diesel application rates
average 1.6% for the industry and range
from 0% to 3% among Chrysler, Ford,
GM, Honda, Nissan, and Toyota. Under
standards increasing in combined
stringency at 5% annually, these rates
more than triple, averaging 6.2% for the
industry and ranging from 0% to 21%
for the same six manufacturers.

These technology and cost increases
are significant, given the amount of
lead-time between now and model years
2012-2016. In order to achieve the
levels of technology penetration for the
final standards, the industry needs to
invest significant capital and product
development resources right away, in
particular for the 2012 and 2013 model
year, which is only 2—3 years from now.
For the 2014—-2016 time frame,
significant product development and
capital investments will need to occur
over the next 2—3 year in order to be
ready for launching these new products
for those model years. Thus a major part
of the required capital and resource
investment will need to occur now and
over the next few years, under the final

standards. NHTSA believes that the
final rule requires significant
investment and product development
costs for the industry, focused on the
next few years.

It is important to note, and as
discussed later in this preamble, as well
as in the Joint Technical Support
Document and the agency’s Regulatory
Impact Analysis, the average model year
2016 per-vehicle cost increase of more
than $900 includes an estimate of both
the increase in capital investments by
the auto companies and the suppliers as
well as the increase in product
development costs. These costs can be
significant, especially as they must
occur over the next 2—3 years. Both the
domestic and transplant auto firms, as
well as the domestic and world-wide
automotive supplier base, are
experiencing one of the most difficult
markets in the U.S. and internationally
that has been seen in the past 30 years.
One major impact of the global
downturn in the automotive industry
and certainly in the U.S. is the
significant reduction in product
development engineers and staffs, as
well as a tightening of the credit markets
which allow auto firms and suppliers to
make the near-term capital investments

necessary to bring new technology into
production.

The agency concludes that the levels
of technology penetration required by
the final standards are reasonable.
Increasing the standards beyond those
levels would lead to rapidly increasing
dependence on advanced technologies
with higher costs—technology that,
though perhaps technologically feasible
for individual vehicle models, would, at
the scales involved, pose too great an
economic burden given the state of the
industry, particularly in the early years
of the rulemaking time frame.”08

Therefore, the agency concluded that
these more stringent alternatives would
give insufficient weight to economic
practicability and related lead time

708 Although the final standards are projected to
be slightly more costly than the 5% alternative in
MY 2012, that alternative standard becomes
progressively more costly than the final standards
in the remaining model years. See Figures IV.F.8
through IV.F.10 above. Moreover, as discussed
above, after MY 2012, the 5% alternative standard
yields less incremental fuel economy benefits at
increased cost (both industry-wide and per vehicle),
directionally the less desirable result. These
increased costs incurred to increase fuel economy
through MY 2016 would impose significantly
increased economic burden on the manufacturers in
the next few calendar years to prepare for these
future model years. In weighing the statutory
factors, NHTSA accordingly rejected this alternative
in favor of the final standard.
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concerns, given the current state of the
industry and the rate of increase in
stringency that would be required.
Overall, the agency concluded that
among the alternatives considered by
the agency, the proposed alternative
contained the maximum feasible CAFE
standards for MYs 2012-2016 as they
were the most appropriate balance of
the various statutory factors.

Some commenters argued that the
agency should select a more stringent
alternative than that proposed in the
NPRM. The Union of Concerned
Scientists (UCS) commented that
NHTSA should set standards to produce
the “maximum environmental benefit”
available at “reasonable” cost, and at
least at the stringency maximizing net
benefits. Students from the University of
California at Santa Barbara commented
that the agency should have based
standards not just on technologies
known to be available, but also on
technologies that may be available in
the future—and should do so in order to
force manufacturers to “reach” to greater
levels of performance. Also, the Center
for Biological Diversity (CBD)
commented that, having conducted an
unbiased cost-benefit analysis showing
benefits three times the magnitude of
costs for the proposed alternative, the
agency should select a more stringent
alternative. CBD also argued that the
agency should have evaluated the extent
to which manufacturers could deploy
technology more rapidly than suggested
by a five-year redesign cycle.

Conversely, other commenters argued
that NHTSA should select a less
stringent alternative, either in all model
years or at least in the earlier model
years. Chrysler, VW, and the Alliance of
Automobile Manufacturers commented
that the stringency of NHTSA’s CAFE
standards should be further reduced
relative to that of EPA’s GHG emissions
standards, so that manufacturers would
not be required by CAFE to add any
tailpipe technology beyond what they
thought would be necessary to meet an
mpg level of 35.5 minus the maximum
possible A/C credits that could be
obtained under the EPA program. Also,
Chrysler, Daimler, Toyota, Volkswagen,
and the Alliance argued that the agency
should reduce the rate of increase in
stringency to produce steadier and more
“linear” increases between MY 2011 and
MY 2016. In addition, the Heritage
Foundation commented that the
proposed standards would, in effect,
force accelerated progress toward EISA’s
“35 mpg by 2020” requirement, causing
financially-stressed manufacturers to
incur undue costs that would be passed
along to consumers.

However, most commenters
supported the agency’s selection of the
proposed standards. The American
Chemical Society, the New York
Department of Environmental
Conservation, the Washington State
Department of Ecology, and several
individuals all expressed general
support for the levels of stringency
proposed by NHTSA as part of the joint
proposal. General Motors and Nissan
both indicated that the proposed
standards are consistent with the
National Program announced by the
President and supported in letters of
commitment signed by these companies’
executives. Finally, the California Air
Resources Board (CARB) strongly
supported the stringency of the
proposed standards, as well as the
agencies’ underlying technical analysis
and weighing of statutory factors. CARB
further commented that the stringency
increases in the earlier model years are
essential to providing environmental
benefits at least as great as would be
achieved through state-level
enforcement of CARB’s GHG emissions
standards.709

The agency has considered these
comments and all others, and having
considered those comments, believes
the final standards best balance all
relevant factors that the agency
considers when determining maximum
feasible CAFE standards. As discussed
below, having updated inputs to its
analysis and correspondingly updated
its definition and analysis of these
regulatory alternatives, the agency
continues to conclude that
manufacturers can respond to the
proposed standards with technologies
that will be available at reasonable cost.
The agency finds that alternatives less
stringent that the one adopted today
would leave too much technology “on
the shelf” unnecessarily, thereby failing
to deliver the fuel savings that the
nation needs or to yield environmental
benefits necessary to support a
harmonized national program. In
response to some manufacturers’
suggestion that NHTSA’s CAFE
standards should be made even less
stringent compared to EPA’s GHG
emissions standards, NHTSA notes that
the difference, consistent with the
underlying Notice of Intent, is based on
the agencies’ estimate of the average
amount of air conditioning credit
earned, not the maximum theoretically
available, and that NHTSA'’s analysis
indicates that most manufacturers can

709 Generally speaking, the cumulative benefits
(in terms of fuel savings and GHG reductions) of
front-loaded standards will be greater than
standards that increase linearly.

achieve the CAFE standards by MY
2016 using tailpipe technologies. This is
fully consistent with the agency’s
historical position. As NHTSA
explained in the NPRM, the Conference
Report for EPCA, as enacted in 1975,
makes clear, and applicable law affirms,
“a determination of maximum feasible
average fuel economy should not be
keyed to the single manufacturer which
might have the most difficulty achieving
a given level of average fuel economy.”
CEI-I, 793 F.2d 1322, 1352 (DC Cir.
1986). Instead, NHTSA is compelled “to
weigh the benefits to the nation of a
higher fuel economy standard against
the difficulties of individual automobile
manufacturers.” Id. Thus, the law
permits CAFE standards exceeding the
projected capability of any particular
manufacturer as long as the standard is
economically practicable for the
industry as a whole.

While some manufacturers may find
greater A/C improvements to be a more
cost-effective way of meeting the GHG
standards, that does not mean those
manufacturers will be unable to meet
the CAFE standards with tailpipe
technologies. NHTSA'’s analysis has
demonstrated a feasible path to
compliance with the CAFE standards for
most manufacturers using those
technologies. “Economic practicability”
means just that, practicability, and need
not always mean what is “cheapest” or
“most cost-effective” for a specific
manufacturer. Moreover, many of the
A/C improvements on which
manufacturers intend to rely for meeting
the GHG standards will reduce GHG
emissions, specifically HFC emissions,
but they will not lead to greater fuel
savings.”10 The core purpose of the
CAFE standards under EPCA is to
reduce fuel consumption. NHTSA
believes that less stringent standards
would allow tailpipe fuel economy
technologies to be left on the table that
can be feasibly and economically
applied, and failing to apply them
would lead to a loss in fuel savings.
This would not place appropriate
emphasis on the core CAFE purpose of
conserving fuel. For this reason, we
decline to reduce the stringency of our
standards as requested by some
manufacturers. Similarly, we decline to
pursue with EPA in this rulemaking the
suggestion by one commenter that that

710 This is not to say that NHTSA means, in any
way, to deter manufacturers from employing A/C
technologies to meet EPA’s standards, but simply to
say that NHTSA’s independent obligation to set
maximum feasible CAFE standards to be met
through application of tailpipe technologies alone
must be fulfilled, while recognizing the flexibilities
offered in another regulatory program.
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agency’s calculation authority under
EPCA be used to provide A/C credits.

With respect to some manufacturers’
concerns regarding the increase in
stringency through MY 2013, the agency
notes that stringency increases in these
model years are especially important in
terms of the accumulation of fuel
savings and emission reductions over
time. In addition, a weakening would
risk failing to produce emission
reductions at least as great as might be
achieved through CARB’s GHG
standards. Therefore, the agency
believes that alternatives less stringent
than the one adopted today would not
give sufficient emphasis to the nation’s
need to conserve energy. The
requirement to set standards that
increase ratably between MYs 2011 and
2020 must also be considered in the
context of what levels of standards
would be maximum feasible. The
agency believes that the rate of increase
of the final standards is reasonable.

On the other hand, the agency
disagrees with comments by UCS, CBD,
and others indicating that more
stringent standards would be
appropriate. As discussed above,
alternatives more stringent than the one
adopted today would entail a rapidly
increasing dependence on the most
expensive technologies and those which
are technically more demanding to
implement, with commensurately rapid
increases in costs. In the agency’s
considered judgment, these alternatives
are not economically practicable, nor do
they provide correspondingly sufficient
lead time. The agency also disagrees
with CBD’s assertion that NHTSA and
EPA have been overly conservative in

assuming an average redesign cycle of 5
years. There are some manufacturers
who apply longer cycles (such as
smaller manufacturers described above),
there are others who have shorter cycles
for some of their products, and there are
some products (e.g., cargo vans) that
tend to be redesigned on longer cycles.
NHTSA believes that there are no full
line manufacturers who can maintain
significant redesigns of vehicles (with
relative large sales) in 1 or 2 years, and
CBD has provided no evidence
indicating this would be practicable. A
complete redesign of the entire U.S.
light-duty fleet by model year 2012 is
clearly infeasible, and NHTSA and EPA
believe that several model years
additional lead time is necessary in
order for the manufacturers to meet the
most stringent standards. The graduated
increase in the stringency of the
standards from MYs 2012 through 2016
accounts for the economic necessity of
timing the application of many major
technologies to coincide with scheduled
model redesigns.

In contrast, through analysis of the
illustrative results shown above, as well
as the more complete and detailed
results presented in the accompanying
FRIA, NHTSA has concluded that the
final standards are technologically
feasible and economically practicable.
The final standards will require
manufacturers to apply considerable
additional technology, starting with
very significant investment in
technology design, development and
capital investment called for in the next
few years. Although NHTSA cannot
predict how manufacturers will respond
to the final standards, the agency’s

analysis indicates that the standards
could lead to significantly greater use of
advanced engine and transmission
technologies. As shown above, the
agency’s analysis shows considerable
increases in the application of SGDI
systems and engine turbocharging and
downsizing. Though not presented
above, the agency’s analysis also shows
similarly large increases in the use of
dual-clutch automated manual
transmissions (AMTs). However, the
agency’s analysis does not suggest that
the additional application of these
technologies in response to the final
standards would extend beyond levels
achievable by the industry. These
technologies are likely to be applied to
at least some extent even in the absence
of new CAFE standards. In addition, the
agency’s analysis indicates that most
manufacturers would rely only to a
limited extent on the most costly
technologies, such as diesel engines and
advanced technologies, such as strong
HEVs.

As shown below, NHTSA estimates
that the final standards could lead to
average incremental costs ranging from
$303 per vehicle (for light trucks in MY
2012) to $947 per vehicle (for light
trucks in MY 2016), increasing steadily
from $396 per vehicle for all light
vehicles in MY 2012 to $903 for all light
vehicle in MY 2016. NHTSA estimates
that these costs would vary considerably
among manufacturers, but would rarely
exceed $1,800 per vehicle. The
following three tables summarize
estimated manufacturer-level average
incremental costs for the final standards
and the average of the passenger and
light truck fleets:

TABLE IV.F-6—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER FINAL PASSENGER CAR CAFE STANDARDS

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW et 3 4 24 184 585
CRIYSIEE e 734 1,043 1,129 1,270 1,358
[ D= 11301 L= P RSP RSPRTROO T UPS 410 801 1,109
Ford ....ccocoveernnnn. 1,619 1,537 1,533 1,713 1,884
General Motors ... 448 896 1,127 1,302 1,323
Honda ..... 33 98 205 273 456
Hyundai .. 559 591 768 744 838
Kia .......... 110 144 177 235 277
Mazda ....... 555 656 799 854 923
Mitsubishi .. 534 460 1,588 1,875 1,831
Nissan ....... 119 323 707 723 832
Porsche ..... 68 (52) (51) (50) (49)
Subaru .... 292 324 988 1,385 1,361
Suzuki .... T S 625 779 794 1,005
L= - NSRS 111 93 183 306 710
TOYOIA e 31 29 41 121 126
VOIKSWAGEN ..ot 145 428 477 492 783

AVEIAGE ...ttt 455 552 670 774 880
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TABLE IV.F-=7—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER FINAL LIGHT TRUCK CAFE STANDARDS

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW e 252 239 277 281 701
Chrysler 360 527 876 931 1,170
Daimler 60 51 51 52 51
FOIA s 465 633 673 1,074 1,174
General Motors ... 292 513 749 807 986
Honda .......cccee..e. 233 217 370 457 806
Hyundai .. 693 630 1,148 1,136 1,113
Kia ......... 400 467 582 780 1,137
Mazda ....... 144 241 250 354 480
MItSUDISRI .. | e ee | ereeeree e 553 686 1,371
Nissan ....... 398 489 970 1,026 1,362
POISCNE ... eee | e 1) (1) 469 469
Subaru .... 1,036 995 1,016 1,060 1,049
SUZUKI ettt | eeeriee e 1,797 1,744 1,689 1,732
LI €= L LU P R PTUUUUP BTSRRI 503
Toyota .......... 130 150 384 499 713
VOIKSWEAGEN ...t | e | sresies i 514 458 441

AVEIAGE ..ottt 303 411 615 741 947

TABLE IV.F-8—AVERAGE INCREMENTAL COSTS ($/VEHICLE) UNDER FINAL CAFE STANDARDS
Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW e 106 94 110 213 618
Chrysler 499 743 989 1,084 1,257
Daimler 20 18 281 554 773
FOI o 1,195 1,187 1,205 1,472 1,622
General Motors ... 371 705 946 1,064 1,165
Honda .......cccc.... 116 144 266 343 585
Hyundai .. 577 599 847 805 879
Kia .......... 176 221 263 334 426
Mazda ....... 482 587 716 778 858
Mitsubishi .. 371 319 1,200 1,389 1,647
Nissan ....... 211 376 792 813 984
Porsche .. 52 (39) (35) 130 124
Subaru .... 551 552 998 1,267 1,248
SUZUKI it | e 823 954 946 1,123
Tata ........ 61 56 101 182 629
Toyota .......... 67 70 159 248 317
VOIKSWAGEN ...ooiiiiiiiiiieeieee et 117 333 486 486 723

AVEIage ...oooiiiiiie e 396 498 650 762 903

In summary, NHTSA has considered
eight regulatory alternatives, including
the final standards, examining
technologies that could be applied in
response to each alternative, as well as
corresponding costs, effects, and
benefits. The agency has concluded that
alternatives less stringent than the final
standards would not produce the fuel
savings and CO, reductions necessary at
this time to achieve either the
overarching purpose of EPCA, i.e.,
energy conservation, or an important
part of the regulatory harmonization
underpinning the National Program, and
would forego these benefits even though
there is adequate lead time to
implement reasonable and feasible
technology for the vehicles. Conversely,
the agency has concluded that more

711 See Section IV.G.7 below.

stringent standards would involve levels
of additional technology and cost that
would be economically impracticable
and, correspondingly, would provide
inadequate lead time, considering the
economic state of the automotive
industry, would not be economically
practicable. Therefore, having
considered these eight regulatory
alternatives, and the statutorily-relevant
factors of technological feasibility,
economic practicability, the effect of
other motor vehicle standards of the
Government on fuel economy, and the
need of the United States to conserve
energy, along with other relevant factors
such as the safety impacts of the final
standards,”?* NHTSA concludes that the
final standards represent a reasonable
balancing of all of these concerns, and

are the maximum feasible average fuel
economy levels that the manufacturers
can achieve in MYs 2012-2016.

G. Impacts of the Final CAFE Standards

1. How will these standards improve
fuel economy and reduce GHG
emissions for MY 2012-2016 vehicles?

As discussed above, the CAFE level
required under an attribute-based
standard depends on the mix of vehicles
produced for sale in the U.S. Based on
the market forecast that NHTSA and
EPA have used to develop and analyze
new CAFE and CO; emissions
standards, NHTSA estimates that the
new CAFE standards will require CAFE
levels to increase by an average of 4.3
percent annually through MY 2016,
reaching a combined average fuel
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economy requirement of 34.1 mpg in
that model year:

TABLE IV.G.1-1—ESTIMATED AVERAGE REQUIRED FUEL ECONOMY (mpg) UNDER FINAL STANDARDS

Model year 2012 2013 2014 2015 2016
Passenger Cars .......cccccviiiienieinee e 33.3 34.2 34.9 36.2 37.8
Light TrUCKS ..ceeiiiiiiiieieeeee e 25.4 26.0 26.6 275 28.8
ComDbINEd ... 29.7 30.5 31.3 32.6 34.1

NHTSA estimates that average
achieved fuel economy levels will
correspondingly increase through MY

TABLE IV.G.1-2—ESTIMATED AVERAGE ACHIEVED FUEL ECONOMY (mpg) UNDER FINAL STANDARDS

2016, but that manufacturers will, on
average, undercomply 7'2 in some model economy of 33.7 mpg in MY 2016: 714
years and overcomply 713 in others,

reaching a combined average fuel

Model year 2012 2013 2014 2015 2016
Passenger Cars 32.8 34.4 35.3 36.3 37.2
Light TruckS ...c.eooiiiiiiiii e 25.1 26.0 27.0 27.6 28.5
Combined ..o 29.3 30.6 31.7 32.6 33.7
NHTSA estimates that these fuel during the useful lives of vehicles
economy increases will lead to fuel manufactured in MYs 2012-2016:
savings totaling 61 billion gallons
TABLE IV.G.1-3—FUEL SAVED (BILLION GALLONS) UNDER FINAL STANDARDS
Model year 2012 2013 2014 2015 2016 Total
Passenger Cars .......cccocreeneneeneneenienne 2.4 5.2 7.2 9.4 11.4 35.7
Light Trucks ......ccocviiiiiiiiiiiiiies 1.8 3.7 5.3 6.5 8.1 254
Combined ........ccooveiirieeeeeee 4.2 8.9 12,5 16.0 19.5 61.0

The agency also estimates that these
new CAFE standards will lead to

corresponding reductions of CO»
emissions totaling 655 million metric

tons (mmt) during the useful lives of
vehicles sold in MYs 2012—-2016:

TABLE 1V.G.1-4—CARBON DIOXIDE EMISSIONS (mmt) AVOIDED UNDER FINAL STANDARDS

Model year 2012 2013 2014 2015 2016 Total
Passenger Cars .......cccocreeneneeneneenienne 25 54 77 101 123 380
Light Trucks .......cocviiiiiiiiiiiiiies 19 40 57 71 88 275
Combined ........ccooveviiiiieneeee 44 94 134 172 210 655

2. How will these standards improve
fleet-wide fuel economy and reduce
GHG emissions beyond MY 20167

Under the assumption that CAFE
standards at least as stringent as those
being finalized today for MY 2016
would be established for subsequent
model years, the effects of the final

712In NHTSA'’s analysis, “undercompliance” is
mitigated either through use of FFV credits, use of
existing or “banked” credits, or through fine
payment. Because NHTSA cannot consider
availability of credits in setting standards, the
estimated achieved CAFE levels presented here do
not account for their use. In contrast, because
NHTSA is not prohibited from considering fine
payment, the estimated achieved CAFE levels

standards on fuel consumption and
GHG emissions will continue to
increase for many years. This will occur
because over time, a growing fraction of
the U.S. light-duty vehicle fleet will be
comprised of cars and light trucks that
meet the MY 2016 standard. The impact
of the new standards on fuel use and

presented here include the assumption that BMW,
Daimler (i.e., Mercedes), Porsche, and, Tata (i.e.,
Jaguar and Rover) will only apply technology up to
the point that it would be less expensive to pay
civil penalties.

713In NHTSA’s analysis, “overcompliance” occurs

through multi-year planning: manufacturers apply
some “extra” technology in early model years (e.g.,

GHG emissions will continue to grow
through approximately 2050, when
virtually all cars and light trucks in
service will have met standards as
stringent as those established for MY
2016.

As Table IV.G.2-1 shows, NHTSA
estimates that the fuel economy

MY 2014) in order to carry that technology forward
and thereby facilitate compliance in later model
years (e.g., MY 2016).

714 Consistent with EPCA, NHTSA has not
accounted for manufacturers’ ability to earn CAFE
credits for selling FFVs, carry credits forward and
back between model years, and transfer credits
between the passenger car and light truck fleets.
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increases resulting from the final
standards will lead to reductions in total
fuel consumption by cars and light
trucks of 10 billion gallons during 2020,

increasing to 32 billion gallons by 2050.
Over the period from 2012, when the
final standards would begin to take
effect, through 2050, cumulative fuel

savings would total 729 billion gallons,
as Table IV.G.2-1 also indicates.

TABLE IV.G.2—1—REDUCTION IN FLEET-WIDE FUEL USE (BILLION GALLONS) UNDER FINAL STANDARDS

Total,
Calendar year 2020 2030 2040 2050 2012-2050
Passenger Cars ... 6 13 17 21 469
Light TrUCKS ... 4 7 9 11 260
CombinNed ... 10 20 26 32 729

The energy security analysis
conducted for this rule estimates that
the world price of oil will fall modestly
in response to lower U.S. demand for
refined fuel. One potential result of this
decline in the world price of oil would
be an increase in the consumption of
petroleum products outside the U.S.,
which would in turn lead to a modest
increase in emissions of greenhouse
gases, criteria air pollutants, and
airborne toxics from their refining and
use. While additional information
would be needed to analyze this

“leakage effect” in detail, NHTSA
provides a sample estimate of its
potential magnitude in its Final EIS.715
This analysis indicates that the leakage
effect is likely to offset only a modest
fraction of the reductions in emissions
projected to result from the rule.

As a consequence of these reductions
in fleet-wide fuel consumption, the
agency also estimates that the new
CAFE standards for MYs 2012-2016
will lead to corresponding reductions in
CO, emissions from the U.S. light-duty
vehicle fleet. Specifically, NHTSA

estimates that total annual CO,
emissions associated with passenger car
and light truck use in the U.S. use will
decline by 116 million metric tons
(mmt) in 2020 as a consequence of the
new standards, as Table IV.G.2-2
reports. The table also shows that the
this annual reduction is estimated to
grow to nearly 400 million metric tons
by the year 2050, and will total nearly
9 billion metric tons over the period
from 2012, when the final standards
would take effect, through 2050.

TABLE IV.G.2—2—REDUCTION IN FLEET-WIDE CARBON DIOXIDE EMISSIONS (mmt) FROM PASSENGER CAR AND LIGHT

TRUCK USE UNDER FINAL STANDARDS

Total,
Calendar year 2020 2030 2040 2050 2012-2050
Passenger Cars .......ccocoeieeiieiiienieesiie et 69 153 205 255 5,607
Light TrUCKS ..o 49 89 112 136 3,208
ComMDINEA ...t 117 242 316 391 8,815

These reductions in fleet-wide CO»
emissions, together with corresponding
reductions in other GHG emissions from
fuel production and use, would lead to

small but significant reductions in
projected changes in the future global
climate. These changes, based on
analysis documented in the final

Environmental Impact Statement (EIS)
that informed the agency’s decisions
regarding this rule, are summarized in
Table IV.G.2—3 below.

TABLE IV.G.2-3—EFFECTS OF REDUCTIONS IN FLEET-WIDE CARBON DIOXIDE EMISSIONS (mmt) ON PROJECTED

CHANGES IN GLOBAL CLIMATE

Projected change in measure
Measure Units Date :
: With proposed :
No action standards Difference
Atmospheric CO, Concentration .................. PPM et 2100 783.0 780.3 —-2.7
Increase in Global Mean Surface Tempera- | °C .....cccccooviriiiiieeieeneciees 2100 3.136 3.125 —0.011
ture.
Sea Level RiSe .....cocveviiiiiiiiiceee CM i 2100 38.00 37.91 —-0.09
Global Mean Precipitation ... % change from 1980-1999 2090 4.59% 4.57% —0.02%
avg.

715 NHTSA Final Environmental Impact
Statement: Corporate Average Fuel Economy

Standards, Passenger Cars and Light Trucks, Model
Years 2012-2016, February 2010, page 3—14.
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3. How will these final standards impact
non-GHG emissions and their associated
effects?

Under the assumption that CAFE
standards at least as stringent as those
proposed for MY 2016 would be
established for subsequent model years,
the effects of the new standards on air
quality and its associated health effects
will continue to be felt over the
foreseeable future. This will occur
because over time a growing fraction of
the U.S. light-duty vehicle fleet will be
comprised of cars and light trucks that
meet the MY 2016 standard, and this
growth will continue until
approximately 2050.

Increases in the fuel economy of light-
duty vehicles required by the new CAFE
standards will cause a slight increase in
the number of miles they are driven,
through the fuel economy “rebound
effect.” In turn, this increase in vehicle
use will lead to increases in emissions
of criteria air pollutants and some
airborne toxics, since these are products
of the number of miles vehicles are
driven.

At the same time, however, the
projected reductions in fuel production
and use reported in Table IV.G.2—-1
above will lead to corresponding
reductions in emissions of these
pollutants that occur during fuel
production and distribution (“upstream”
emissions). For most of these pollutants,

the reduction in upstream emissions
resulting from lower fuel production
and distribution will outweigh the
increase in emissions from vehicle use,
resulting in a net decline in their total
emissions.”16

Tables IV.G.3—1a and 3—1b report
estimated reductions in emissions of
selected criteria air pollutants (or their
chemical precursors) and airborne
toxics expected to result from the final
standards during calendar year 2030. By
that date, the majority of light-duty
vehicles in use will have met the MY
2016 CAFE standards, so these
reductions provide a useful index of the
long-term impact of the final standards
on air pollution and its consequences
for human health.

TABLE IV.G.3—1a—PROJECTED CHANGES IN EMISSIONS OF CRITERIA AIR POLLUTANTS FROM CAR AND LIGHT TRUCK

USE
[Calendar year 2030; tons]

Criteria air pollutant
. e : . Volatile or-
Vehicle class Source of emissions Nitrogen Particulate Sulfur oxides ganic com-
oxides matter (SOx) pounds
(NOx) (PM..s) * (VOC)
Passenger Cars ......cccoceevieeneeiiieens Vehicle USe ......ccoceervieeiiiiieeeeees 2,718 465 —2,442 2,523
Fuel production and distribution ....... —20,970 -2,831 —12,698 —75,342
All SOUFCES ..o —18,252 —2,366 -15,140 -72,820
Light Trucks ......cccevvveeeiiieeenns Vehicle US€ ......ccoveriieeiiiieieeeen 3,544 176 —1,420 1,586
Fuel production and distribution ....... —-12,252 —1,655 —7,424 —43,763
All SOUICES .....oeviiiiiiiice s —8,707 —1,479 —8,845 —42,177
Total oo Vehicle USE .....ccoovveeerieeeieceeneeees 6,263 642 —3,862 4,108
Fuel production and distribution ....... — 33,222 —4,487 —20,122 —119,106
All SOUICES ..o —26,959 —3,845 —23,984 —114,997

TABLE IV.G.3—1b—PROJECTED CHANGES IN EMISSIONS OF AIRBORNE TOXICS FROM CAR AND LIGHT TRUCK USE

[Calendar year 2030; tons]

Toxic air pollutant

Vehicle class Source of emissions
Benzene 1,3-Butadiene | Formaldehyde
Passenger Cars ......cccoeeieeniiiieesieeiee e Vehicle USe ..., 72 18 59
Fuel production and distribution .. —161 -2 —58
All SOUICES ...oeiiiiiieeiiee e -89 16 1
Light TrUCKS ..eeeeiieiiiieeeee e Vehicle USe ..o 38 10 65
Fuel production and distribution .. —-94 -1 —-34
All SOUICES ..o —-55 9 32
Total o VENICIE USE ...ooiiiiiiiiiiieeee s 111 28 124
Fuel production and distribution .. —254 -3 -9
All SOUICES ...oeiiiiiiieiiee et —144 25 33

Note: Positive values indicate increases in emissions; negative values indicate reductions.

In turn, the reductions in emissions
reported in Tables IV.G.3-1a and 3-1b
are projected to result in significant

716 As stated elsewhere, while the agency’s
analysis assumes that all changes in upstream
emissions result from a decrease in petroleum
production and transport, the analysis of non-GHG

declines in the health effects that result
from population exposure to these
pollutants. Table IV.G.3-2 reports the

emissions in future calendar years also assumes that
retail gasoline composition is unaffected by this
rule; as a result, the impacts of this rule on
downstream non-GHG emissions (more specifically,

estimated reductions in selected PM s-
related human health impacts that are
expected to result from reduced

on air toxics) may be underestimated. See also
Section III.G above for more information.
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population exposure to unhealthful
atmospheric concentrations of PM, s.
The estimates reported in Table IV.G.3—
2, based on analysis documented in the
final Environmental Impact Statement
(EIS) that informed the agency’s
decisions regarding this rule, are
derived from PM, s-related dollar-per-
ton estimates that include only
quantifiable reductions in health
impacts likely to result from reduced
population exposure to particular matter
(PM). They do not include all health
impacts related to reduced exposure to

PM, nor do they include any reductions
in health impacts resulting from lower
population exposure to other criteria air
pollutants (particularly ozone) and air
toxics. However, emissions changes and
dollar-per-ton estimates alone are not
necessarily a good indication of local or
regional air quality and health impacts,
as there may be localized impacts
associated with this rulemaking,
because the atmospheric chemistry
related to ambient concentrations of
PM. s, ozone, and air toxics is very
complex. Full-scale photochemical

modeling provides the necessary spatial
and temporal detail to more completely
and accurately estimate the changes in
ambient levels of these pollutants and
their associated health and welfare
impacts. Although EPA conducted such
modeling for purposes of the final rule,
it was not available in time to be
included in NHTSA’s FEIS. See Section
III.G above for EPA’s description of the
full-scale air quality modeling it
conducted for the 2030 calendar year in
an effort to capture this variability.

TABLE IV.G.3—2—PROJECTED REDUCTIONS IN HEALTH IMPACTS OF EXPOSURE TO CRITERIA AIR POLLUTANTS FROM

FINAL STANDARDS
[Calendar year 2030]

Projected
Health impact Measure reduction
(2030)
Mortality (ages 30 and older) ......c.cccooeeevieriiiiieeiieeee e premature deaths Per year ........c.cccccvvieiieniiieieenieenee e 243 to 623.
Chronic Bronchitis ..........cccoveeeieeneeennen. Cases per year .......cccceceeenn. 160.
Emergency Room Visits for Asthma .... number per year .... 222.
WOTK LOSS .uiiiieiiiiieete ettt e s WOIKAAYS PEF YEAI ....eeiiiiiiieeiiiee et eitee ettt e e 28,705.

4. What are the estimated costs and
benefits of these final standards?

NHTSA estimates that the final
standards could entail significant
additional technology beyond the levels
reflected in the baseline market forecast
used by NHTSA. This additional
technology will lead to increases in

TABLE IV.G.4—1—ADDITION OF TECHNOLOGIES TO PASSENGER CAR

costs to manufacturers and vehicle
buyers, as well as fuel savings to vehicle
buyers. The following three tables
summarize the extent to which the
agency estimates technologies could be
added to the passenger car, light truck,
and overall fleets in each model year in
response to the proposed standards.
Percentages reflect the technology’s

additional application in the market,
and are negative in cases where one
technology is superseded (i.e.,
displaced) by another. For example, the
agency estimates that many automatic
transmissions used in light trucks could
be displaced by dual clutch
transmissions.

FLEET UNDER FINAL STANDARDS

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
Technology (percent) (percent) (percent) (percent) (percent)
Low Friction Lubricants ..........ccccociriiiiiiniiiiccceeeee, 14 18 19 21 21
Engine Friction Reduction ...........ccocceviiiiininiiiiceeee 15 37 41 43 52
VVT—Coupled Cam Phasing (CCP) on SOHC .................. 2 3 3 5 7
Discrete Variable Valve Lift (DVVL) on SOHC .................... 0 1 1 4 4
Cylinder Deactivation on SOHC .........cccoceiirieniniecieneenens 0 0 0 0 0
VVT—Intake Cam Phasing (ICP) .......cccccriiiiiiiiiiiiiiees 0 0 0 0 0
VVT—Dual Cam Phasing (DCP) .......ccccoceriiiiieniiiiieiiees 11 15 16 17 24
Discrete Variable Valve Lift (DVVL) on DOHC ........cccco.. 9 19 22 23 29
Continuously Variable Valve Lift (CVVL) .....cccccoeviiriiiiieenans 0 0 0 0 0
Cylinder Deactivation on DOHC ..........cccccoiiiiiiiiiiniciieens 0 0 0 1 2
Cylinder Deactivation on OHV ........cccccovveiinieninecnc e 0 1 1 1 1
VVT—Coupled Cam Phasing (CCP) on OHV .........ccccceene 0 1 2 2 2
Discrete Variable Valve Lift (DVVL) on OHV ........c.cccec.ee. 0 1 1 2 3
Conversion to DOHC with DCP ........cccoooiiiiiiiiieiiieiiceees 0 0 0 0 0
Stoichiometric Gasoline Direct Injection (GDI) ..........c.cccc.... 9 18 21 24 28
Combustion Restart .........ccoceeiiiiiiiniieie e 0 0 1 4 9
Turbocharging and DOWNSIZING ......ccovveieiiiiieeieee s 8 14 16 19 21
Exhaust Gas Recirculation (EGR) Boost .........ccccoceeriieennene 0 8 10 13 17
Conversion to Diesel following TRBDS ........ccccooiiiiiiiennnns 2 2 2 2 2
Conversion to Diesel following CBRST .......ccccceiiiiniiiiieennns 0 0 0 0 0
6-Speed Manual/lmproved Internals ...........ccccevverivencreenens 1 1 1 1 1
Improved Auto. Trans. Controls/Externals ............cccevereens 0 3 4 1 -3
Continuously Variable TransmissSion ..........cccccevverevererieeneens 0 0 0 0 0
6/7/8-Speed Auto. Trans with Improved Internals ............... 0 0 1 1 2
Dual Clutch or Automated Manual Transmission ................ 12 26 34 47 54
Electric Power Steering .........cccociiiiiiiiiiiiccceees 9 22 25 26 38
IMProved ACCESSONIES ......ceeiuiiiiieeriieiieeie et 18 25 27 31 41
12V MICro-Hybrid .....ooeeeiiiieeeeeseee e 0 0 0 0 0
Belt mounted Integrated Starter Generator ............cccecueneee. 4 11 19 24 25
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TABLE |IV.G.4—1—ADDITION OF TECHNOLOGIES TO PASSENGER CAR FLEET UNDER FINAL STANDARDS—Continued

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

Technology (percent) (percent) (percent) (percent) (percent)
Crank mounted Integrated Starter Generator .............ccc.... 3 3 3 3 3
Power Split Hybrid .......ccooiiiiiiiieeeeeeeee 2 2 2 2 2
2-Mode Hybrid .......cccooiiiiiiieceeeee e 0 0 0 0 0
Plug-in Hybrid ......coouiieiieeee e 0 0 0 0 0
Mass Reduction (1.5) ....c..oeeeceiieiiiie e eee e e 18 26 32 39 46
Mass Reduction (3.5 t0 8.5) .......cceviiiiiiiiiiiiiieceenn 0 0 17 31 40
Low Rolling Resistance Tires .......ccccccvvceiriiieniinee e 4 16 23 32 35
Low Drag Brakes ........ccccoooiiiiiiiiiiiiecee e 2 3 4 4 6
Secondary Axle Disconnect—Unibody ..........cccccceiniiiieenns 0 0 0 0 0
Secondary Axle Disconnect—Ladder Frame ...........cccc..... 1 2 2 2 2
Aero Drag Reduction ........ccoccveiiiiieiiniiecreee e 6 20 29 34 38

TABLE |1V.G.4—2—ADDITION OF TECHNOLOGIES TO LIGHT TRUCK FLEET UNDER FINAL STANDARDS

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

Technology (percent) (percent) (percent) (percent) (percent)
Low Friction Lubricants ..........ccccooirieeiiiiniiieecceeseeeen 18 20 22 23 23
Engine Friction Reduction ...........cccceviiiiiniinnnen, 14 34 35 40 51
VVT—Coupled Cam Phasing (CCP) on SOHC ... 2 3 3 2 2
Discrete Variable Valve Lift (DVVL) on SOHC ..... 1 2 2 2 3
Cylinder Deactivation on SOHC .........ccccceviiiiiiiiiiiieee 6 6 6 6 5
VVT—Intake Cam Phasing (ICP) ......ccccoceiiiriienirieiereenene 0 0 0 1 1
VVT—Dual Cam Phasing (DCP) .......ccccceriiiiieniiieiieiieenns 6 8 13 13 17
Discrete Variable Valve Lift (DVVL) on DOHC ..........ccco... 9 12 17 17 18
Continuously Variable Valve Lift (CVVL) .....cccccoeveiniiiieennns 0 0 0 0 0
Cylinder Deactivation on DOHC .........cccccevirieninecneneenens 1 1 1 1 0
Cylinder Deactivation on OHV .........cccoiviiiiiiiiiciieee 0 1 1 2 7
VVT—Coupled Cam Phasing (CCP) on OHV ........cccoceeeene 0 0 0 0 13
Discrete Variable Valve Lift (DVVL) on OHV ........cccceeeeee. 0 13 14 19 19
Conversion to DOHC with DCP .......cccovveiinieiinecec e 0 0 0 0 0
Stoichiometric Gasoline Direct Injection (GDI) ..........c.cccc.... 12 17 23 24 31
Combustion Restart .........cccveeiiniiieineseeee e 0 0 3 5 18
Turbocharging and DownSizing ........cccoceevvvivieiinecsineee, 3 6 10 10 14
Exhaust Gas Recirculation (EGR) BOOSt .........cccooeecverinnenns 0 2 6 6 9
Conversion to Diesel following TRBDS .........ccccooviviiienne 1 1 1 1 1
Conversion to Diesel following CBRST ........cccccorvveiireenens 0 0 0 0 0
6-Speed Manual/lmproved Internals ...........cccceeveiniiciieenins 0 0 0 0 0
Improved Auto. Trans. Controls/Externals ............cccccevvvvens 0 -11 -17 —28 -32
Continuously Variable Transmission ..........ccccccevveviieennne 0 0 0 0 0
6/7/8-Speed Auto. Trans with Improved Internals ............... -2 -2 -2 -2 -1
Dual Clutch or Automated Manual Transmission ................ 10 32 46 58 65
Electric Power Steering 7 11 11 20 27
Improved Accessories ...... 7 9 10 15 23
12V Micro-Hybrid ........ccceveviriinerencneeeene 0 0 0 0 0
Belt mounted Integrated Starter Generator ............cccccceeee 5 0 19 20 21
Crank mounted Integrated Starter Generator ............c.ccc..... 0 0 0 0 0
Power Split Hybrid ........ccoooiiiiiiiiic s 1 1 1 1 1
2-Mode Hybrid ... 0 0 0 0 0
Plug-in Hybrid ......oooiiieeceeeee e 0 0 0 0 0
Mass Reduction (1.5) .....cccererieiiniereneee e 4 5 21 35 48
Mass Reduction (3.5 t0 8.5) .....cccovvveeiiiiniiiiecee e 0 0 19 33 54
Low Rolling Resistance Tires .......ccccceeiiieiiiieeiiiiie e 11 12 13 16 17
Low Drag Brakes ........cccceviiiriiiiiiiicce e 14 32 30 31 40
Secondary Axle Disconnect—Unibody ..........ccccccooveiireenns 0 0 0 0 0
Secondary Axle Disconnect—Ladder Frame ............cccoe.. 17 19 20 21 28
Aero Drag Reduction .........cccccoeciiiiiiiiicniiiiie e 13 15 20 22 25

TABLE |1V.G.4—3—ADDITION OF TECHNOLOGIES TO OVERALL FLEET UNDER FINAL STANDARDS

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

Technology (percent) (percent) (percent) (percent) (percent)
Low Friction Lubricants ..........ccccoccviiiiiiiiiiiice, 16 18 20 22 22
Engine Friction Reduction ...........c.cccociiiiiiiiiiiiiis 15 36 39 42 51
VVT—Coupled Cam Phasing (CCP) on SOHC .................. 2 3 3 4 5
Discrete Variable Valve Lift (DVVL) on SOHC .................... 0 1 2 3 3
Cylinder Deactivation on SOHC ..........ccccoviiiiiiiiiniiiiiees 2 3 2 2 2
VVT—Intake Cam Phasing (ICP) .......ccccciiiniiiiiiiiiiiiiienns 0 0 0 0 0
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TABLE IV.G.4—3—ADDITION OF TECHNOLOGIES TO OVERALL FLEET UNDER FINAL STANDARDS—Continued

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
Technology (percent) (percent) (percent) (percent) (percent)
VVT—Dual Cam Phasing (DCP) .......ccccceriiiiieiieeniiiieens 9 13 15 16 22
Discrete Variable Valve Lift (DVVL) on DOHC ........c.ccco.. 9 16 20 21 25
Continuously Variable Valve Lift (CVVL) .....ccccoeviiniiiiennnns 0 0 0 0 0
Cylinder Deactivation on DOHC .........cccoceiirieneneencreeee 0 1 0 1 1
Cylinder Deactivation on OHV .......cccccoeiiiiiiiiieiiecieeiees 0 1 1 1 3
VVT—Coupled Cam Phasing (CCP) on OHV ........ccccoceeueee 0 1 1 1 6
Discrete Variable Valve Lift (DVVL) on OHV .......c.cccccuee. 0 6 6 8 8
Conversion to DOHC with DCP .........ccovieiinieninccneeee 0 0 0 0 0
Stoichiometric Gasoline Direct Injection (GDI) ..........c.cccc.... 10 17 22 24 29
Combustion Restart .........ccccoeeiiiiiiiieneseee e 0 0 1 4 12
Turbocharging and DOWNSIZING .......covveieieiiieeeeee e 6 11 14 16 19
Exhaust Gas Recirculation (EGR) BOOSt .........cccooevverennens 0 6 8 11 14
Conversion to Diesel following TRBDS ........ccccooeiniiiieenns 1 2 2 2 2
Conversion to Diesel following CBRST ........cccccoviiiiieenene 0 0 0 0 0
6-Speed Manual/Improved Internals .........cccccevcvveeiiereennenn. 0 0 0 0 1
Improved Auto. Trans. Controls/Externals ............ccccceveveene 0 -2 -4 -10 -13
Continuously Variable Transmission ..........cccccvevevriieeieenns 0 0 0 0 0
6/7/8-Speed Auto. Trans with Improved Internals ............... -1 0 0 0 1
Dual Clutch or Automated Manual Transmission ................ 11 28 38 51 58
Electric Power Steering .........cccceveveeriniiieneeiene e 8 18 20 24 34
IMProved ACCESSOIES ...covveieiiiiiieeee e et e e e 13 19 21 25 35
12V MICro-Hybrid .....ccoeiviiiiiiiiieeneee e 0 0 0 0 0
Belt mounted Integrated Starter Generator ............ccccceeneee. 5 11 19 23 23
Crank mounted Integrated Starter Generator ............c.ccc..... 2 2 2 2 2
Power Split Hybrid .........cocoiiiiiiiiieeeeeee e 2 2 2 1 1
2-Mode Hybrid ......oocoiiiiiiiieeeeeee e 0 0 0 0 0
Plug-in HYbrid ......eoeeieeeee e 0 0 0 0 0
Mass Reduction (1.5) .....cccoeeeiiiiiiiiieiecee e 13 18 28 37 47
Mass Reduction (3.5 10 8.5) ...cccccevevieeeiiiiiecee e 0 0 18 32 45
Low Rolling Resistance Tires .........ccccccoeniriiiiiciieenieeen, 7 14 19 26 29
Low Drag Brakes .........ccccoioiiiiieieeiee e 6 14 14 14 18
Secondary Axle Disconnect—Unibody ...........ccccovivireenne 0 0 0 0 0
Secondary Axle Disconnect—Ladder Frame ...........ccccceeue. 7 8 8 8 11
Aero Drag Reduction .........cccceeciiiiiiiiiciiieee e 9 18 26 30 34
In order to pay for this additional compliance with baseline (MY 2011) manufacturer’s passenger car, light
technology (and, for some standards, increase by $505—-$907 and truck, and overall fleets (with
manufacturers, civil penalties), NHTSA  $322-$961, respectively, during MYs corresponding averages for the
estimates that the cost of an average 2011-2016. The following tables industry):
passenger car and light truck will, summarize the agency’s estimates of
relative to levels resulting from average cost increases for each
TABLE IV.G.4—4—AVERAGE PASSENGER CAR INCREMENTAL COST INCREASES ($) UNDER FINAL STANDARDS
Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
BMW ettt 157 196 255 443 855
Chrysler 794 1,043 1,129 1,270 1,358
Daimler 160 198 564 944 1,252
FOMO oo s 1,641 1,537 1,533 1,713 1,884
General Motors . 552 896 1,127 1,302 1,323
HONAA . 33 98 205 273 456
HYUNGAI e 559 591 768 744 838
- RPN 110 144 177 235 277
MAZAA .. e 632 656 799 854 923
MItSUDISRI ...t 644 620 1,588 1,875 1,831
NISSAN .t 119 323 707 723 832
POISCHE ..o s 316 251 307 390 496
SUDAIU <. e e 413 472 988 1,385 1,361
SUZUKI it 242 625 779 794 1,005
TAA e 243 258 370 532 924
Toyota 31 29 41 121 126
VOIKSWAGEN ..ottt 293 505 587 668 964
TOtal/AVEIAgE ....oovveieeiiieeeeee e 505 573 690 799 907
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TABLE IV.G.4—5—AVERAGE LIGHT TRUCK INCREMENTAL COST INCREASES ($) UNDER FINAL STANDARDS

Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW e 252 272 338 402 827
Chrysler 409 527 876 931 1,170
Daimler 98 123 155 189 260
FOPA e e 465 633 673 1,074 1,174
General Motors . 336 513 749 807 986
Honda ................ 233 217 370 457 806
HYUNdai ..o 693 630 1,148 1,136 1,113
K@ e e 406 467 582 780 1,137
MAZAA ... 144 241 250 354 480
MItSUDISRI ..o 39 77 553 686 1,371
NISSAN ..o 398 489 970 1,026 1,362
Porsche 44 76 109 568 640
Subaru .. 1,036 995 1,016 1,060 1,049
Suzuki .. 66 1,797 1,744 1,689 1,732
TAIA ot 66 110 137 198 690
TOYOIA i 130 150 384 499 713
VOIKSWAGEN ... 44 77 552 557 606

Total/Average .........ccocoviiiiiiiiiiece s 322 416 621 752 961

TABLE IV.G.4—6—AVERAGE INCREMENTAL COST INCREASES ($) BY MANUFACTURER UNDER FINAL STANDARDS
Manufacturer MY 2012 MY 2013 MY 2014 MY 2015 MY 2016

BMW e 196 225 283 430 847
Chrysler 553 743 989 1,084 1,257
Daimler 139 171 417 695 937
FOPA et 1,209 1,187 1,205 1,472 1,622
General Motors . 446 705 946 1,064 1,165
Honda .......c........ 116 144 266 343 585
HYUNGAI . 577 599 847 805 879
K e 177 221 263 334 426
MAZAA .. e 545 587 716 778 858
MItSUDISHI ... 459 453 1,200 1,389 1,647
NISSAN ..ttt 211 376 792 813 984
Porsche 250 207 243 452 544
Subaru .. 630 650 998 1,267 1,248
Suzuki .. 231 823 954 946 1,123
TAIA o 164 199 265 396 832
TOYOTA i 67 70 159 248 317
VOIKSWAGEN ..ottt 245 410 579 648 901

TOtaAl/AVEIAgE ....eovveieeeiieeeeee e 434 513 665 782 926

Based on the agencies’ estimates of
manufacturers’ future sales volumes,
these cost increases will lead to a total

of $51.7 billion in incremental outlays
during MYs 2012-2016 for additional

technology attributable to the final

standards:

TABLE IV.G.4—7—INCREMENTAL TECHNOLOGY OUTLAYS ($b) UNDER FINAL STANDARDS

2012 2013 2014 2015 2016 Total
Passenger Cars 41 54 6.9 8.2 9.5 34.2
Light Trucks .....ccoeeeiiiiiiiieiiecec e 1.8 25 3.7 4.3 5.4 17.6
Combined ......ccceeriiriieiieeee s 5.9 7.9 10.5 125 14.9 51.7

NHTSA notes that these estimates of
the economic costs for meeting higher
CAFE standards omit certain potentially
important categories of costs, and may
also reflect underestimation (or possibly
overestimation) of some costs that are
included. For example, although the
agency’s analysis is intended to hold
vehicle performance, capacity, and

utility constant in estimating the costs
of applying fuel-saving technologies to
vehicles, the analysis imputes no cost to
any actual reductions in vehicle
performance, capacity, and utility that
may result from manufacturers’ efforts
to comply with the final CAFE
standards. Although these costs are
difficult to estimate accurately, they

nonetheless represent a notable category
of omitted costs if they have not been

adequately accounted for in the cost

estimates. Similarly, the agency’s
estimates of net benefits for meeting
higher CAFE standards does not
estimate the economic value of potential
changes in motor vehicle fatalities and
injuries that could result from
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reductions in the size or weight of
vehicles. While NHTSA reports a range
of estimates of these potential safety
effects below and in the FRIA (ranging
from a net negative monetary impact to
a net positive benefits for society), no
estimate of their economic value is
included in the agency’s estimates of the
net benefits resulting from the final
standards.

Finally, while NHTSA is confident
that the cost estimates are the best
available and appropriate for purposes
of this final rule, it is possible that the
agency may have underestimated or
overestimated manufacturers’ direct
costs for applying some fuel economy
technologies, or the increases in
manufacturer’s indirect costs associated
with higher vehicle manufacturing
costs. In either case, the technology
outlays reported here will not correctly
represent the costs of meeting higher

CAFE standards. Similarly, NHTSA’s
estimates of increased costs of
congestion, accidents, and noise
associated with added vehicle use are
drawn from a 1997 study, and the
correct magnitude of these values may
have changed since they were
developed. If this is the case, the costs
of increased vehicle use associated with
the fuel economy rebound effect will
differ from the agency’s estimates in this
analysis. Thus, like the agency’s
estimates of economic benefits,
estimates of total compliance costs
reported here may underestimate or
overestimate the true economic costs of
the final standards.

However, offsetting these costs, the
achieved increases in fuel economy will
also produce significant benefits to
society. NHTSA attributes most of these
benefits to reductions in fuel
consumption, valuing fuel savings at

future pretax prices in EIA’s reference
case forecast from AEO 2010. The total
benefits also include other benefits and
dis-benefits, examples of which include
the social values of reductions in CO,
and criteria pollutant emissions, the
value of additional travel (induced by
the rebound effect), and the social cost
of additional congestion, accidents, and
noise attributable to that additional
travel. The FRIA accompanying today’s
final rule presents a detailed analysis of
the rule’s specific benefits.

As Table IV.G.4-8 shows, NHTSA
estimates that at the discount rate of 3
percent prescribed in OMB guidance for
regulatory analysis, the present value of
total benefits from the final CAFE
standards over the lifetimes of MY
2012-2016 passenger cars and light
trucks will be $182.5 billion.

TABLE IV.G.4—8—PRESENT VALUE OF BENEFITS ($BILLION) UNDER FINAL STANDARDS USING 3 PERCENT DISCOUNT

RATE 717
2012 2013 2014 2015 2016 Total
Passenger Cars .......cccocerveeneenieeneeen, 6.8 15.2 21.6 28.7 35.2 107.5
Light Trucks ...cceevieiiiiiiiee e 51 10.7 15.5 19.4 24.3 75.0
Combined .......cccevieiiriceeeee 11.9 25.8 37.1 48.0 59.5 182.5

Table IV.G.4-9 reports that the
present value of total benefits from
requiring cars and light trucks to
achieve the fuel economy levels
specified in the final CAFE standards

for MYs 2012-16 will be $146.2 billion
when discounted at the 7 percent rate
also required by OMB guidance. Thus
the present value of fuel savings and
other benefits over the lifetimes of the

vehicles covered by the final standards
is $36.3 billion—or about 20 percent—
lower when discounted at a 7 percent
annual rate than when discounted using
the 3 percent annual rate.”18

TABLE IV.G.4—9—PRESENT VALUE OF BENEFITS ($BILLION) UNDER FINAL STANDARDS USING 7 PERCENT DISCOUNT

RATE
2012 2013 2014 2015 2016 Total
Passenger Cars ........cccocvvevviiiiinieiiens 5.5 12.3 17.5 23.2 28.6 87.0
Light Trucks ......cccoeiiiiiiiiiiiiiiis 4.0 8.4 12.2 15.3 19.2 59.2
Combined ........ccooeieiiiiiiiiiiis 9.5 20.7 29.7 38.5 47.8 146.2

For both the passenger car and light
truck fleets, NHTSA estimates that the
benefits of today’s final standards will
exceed the corresponding costs in every
model year, so that the net social
benefits from requiring higher fuel
economy—the difference between the
total benefits that result from higher fuel
economy and the technology outlays

717 Unless otherwise indicated, all tables in
Section IV report benefits calculated using the
Reference Case input assumptions, with future
benefits resulting from reductions in carbon dioxide
emissions discounted at the 3 percent rate
prescribed in the interagency guidance on the social
cost of carbon.

718 For tables that report total or net benefits using
a 7 percent discount rate, future benefits from

required to achieve it—will be
substantial. Because the technology
outlays required to achieve the fuel
economy levels required by the final
standards are incurred during the model
years when vehicles are produced and
sold, however, they are not subject to
discounting, so that their present value
does not depend on the discount rate

reducing carbon dioxide emissions are discounted
at 3 percent, in order to maintain consistency with
the discount rate used to develop the reference case
estimate of the social cost of carbon. All other
future benefits reported in these tables are
discounted using the 7 percent rate.

719 Although technology costs are incurred at the
beginning of each model year’s lifetime and thus are
not subject to discounting, the discount rate does

used.”19 Thus the net benefits of the
final standards differ depending on
whether the 3 percent or 7 percent
discount rate is used, but only because
the choice of discount rates affects the
present value of total benefits, and not
that of technology costs.

As Table IV.G.4-10 shows, over the
lifetimes of the affected (MY 2012—-2016)

influence the effective cost of some technologies.
Because NHTSA assumes some manufacturers will
be willing to pay civil penalties when compliance
costs become sufficiently high, It is still possible for
the discount rate to affect the agency’s estimate of
total technology outlays. However, this does not
occur under the alternative NHTSA has adopted for
its final MY 2012-16 CAFE standards.
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vehicles, the agency estimates that when
the benefits of the final standards are
discounted at a 3 percent rate, they will

exceed the costs of the final standards
by $130.7 billion:

TABLE IV.G.4—10—PRESENT VALUE OF NET BENEFITS ($BILLION) UNDER FINAL STANDARDS USING 3 PERCENT

DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars .........ccccceviiiiiiiniiiinns 2.7 9.7 14.8 20.5 257 73.3
Light Trucks ..o 3.4 8.2 11.8 15.0 18.9 57.4
Combined ........ccccoviiviiiiiiiiis 6.0 18.0 26.6 35.5 44.6 130.7

As indicated previously, when fuel
savings and other future benefits
resulting from the final standards are
discounted at the 7 percent rate
prescribed in OMB guidance, they are
$36.3 billion lower than when the 3
percent discount rate is applied.
Because technology costs are not subject

to discounting, using the higher 7
percent discount rate reduces net
benefits by exactly this same amount.
Nevertheless, Table IV.G.4-11 shows
that the net benefits from requiring
passenger cars and light trucks to
achieve higher fuel economy are still
substantial even when future benefits

are discounted at the higher rate,
totaling $94.5 billion over MYs 2012—
16. Net benefits are thus about 28
percent lower when future benefits are
discounted at a 7 percent annual rate
than at a 3 percent rate.

TABLE IV.G.4—11—PRESENT VALUE OF NET BENEFITS ($BILLION) UNDER FINAL STANDARDS USING 7 PERCENT

DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars .......cccocreeneneeneneenienne 1.3 6.8 10.6 15.0 19.0 52.9
Light Trucks ....oovvoveiiieeeeeee 2.3 5.9 8.6 11.0 13.9 41.6
Combined .......cccooveviniiereeee 3.6 12.8 19.2 26.0 32.9 94.5

NHTSA’s estimates of economic
benefits from establishing higher CAFE
standards are subject to considerable
uncertainty. Most important, the
agency’s estimates of the fuel savings
likely to result from adopting higher
CAFE standards depend critically on the
accuracy of the estimated fuel economy
levels that will be achieved under both
the baseline scenario, which assumes
that manufacturers will continue to
comply with the MY 2011 CAFE
standards, and under alternative
increases in the standards that apply to
MYs 2012-16 passenger cars and light
trucks. Specifically, if the agency has
underestimated the fuel economy levels
that manufacturers would have
achieved under the baseline scenario—
or is too optimistic about the fuel
economy levels that manufacturers will
actually achieve under the final
standards—its estimates of fuel savings
and the resulting economic benefits
attributable to this rule will be too large.

Another major source of potential
overestimation in the agency’s estimates
of benefits from requiring higher fuel
economy stems from its reliance on the
Reference Case fuel price forecasts
reported in AEO 2010. Although
NHTSA believes that these forecasts are
the most reliable that are available, they
are nevertheless significantly higher

than the fuel price projections reported
in most previous editions of EIA’s
Annual Energy Outlook, and reflect
projections of world oil prices that are
well above forecasts issued by other
firms and government agencies. If the
future fuel prices projected in AEO 2010
prove to be too high, the agency’s
estimates of the value of future fuel
savings—the major component of
benefits from this rule—will also be too
high.

In addition, it is possible that
NHTSA’s estimates of economic benefits
from the effects of saving fuel on U.S.
petroleum consumption and imports are
too high. The estimated “energy security
premium” the agency uses to value
reductions in U.S. petroleum imports
includes both increased payments for
petroleum imports that occur when
world oil prices increase rapidly, and
losses in U.S. GDP losses and
adjustment costs that result from oil
price shocks. One commenter suggested
increased import costs associated with
rapid increases in petroleum prices
represent transfers from U.S. oil
consumers to petroleum suppliers rather
than real economic costs, so any
reduction in their potential magnitude
should be excluded when calculating
benefits from lower U.S. petroleum
imports. If this view is correct, then the

agency’s estimates of benefits from the
effect of reduced fuel consumption on
U.S. petroleum imports would indeed
be too high.720

However, it is also possible that
NHTSA'’s estimates of economic benefits
from establishing higher CAFE
standards underestimate the true
economic benefits of the fuel savings
those standards would produce. If the
AEO 2010 forecast of fuel prices proves
to be too low, for example, NHTSA will
have underestimated the value of fuel
savings that will result from adopting
higher CAFE standards for MY 2012-16.
As another example, the agency’s
estimate of benefits from reducing the
threat of economic damages from
disruptions in the supply of imported
petroleum to the U.S. applies to

720 Doing so, however, would represent a
significant departure from how disruption costs
associated with oil price shocks have been
quantified in research on the value of energy
security, and NHTSA believes this issue should be
analyzed in more detail before these costs are
excluded. Moreover, the agency believes that
increases in import costs during oil supply
disruptions differ from transfers due to the
existence of U.S. monopsony power in the world oil
market, since they reflect real resource shortages
and costly short-run shifts in demand by energy
users, rather than losses to consumers of petroleum
products that that are matched by offsetting gains
to suppliers. Thus the agency believes that reducing
their expected value provides real economic
benefits, and they do not represent pure transfers.
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calendar year 2015. If the magnitude of
this estimate would be expected to grow
after 2015 in response to increases in
U.S. petroleum imports, growth in the
level of U.S. economic activity, or
increases in the likelihood of
disruptions in the supply of imported
petroleum, the agency may have
underestimated the benefits from the
reduction in petroleum imports
expected to result from adopting higher
CAFE standards.

NHTSA'’s benefit estimates could also
be too low because they exclude or
understate the economic value of certain
potentially significant categories of
benefits from reducing fuel
consumption. As one example, EPA’s
estimates of the economic value of
reduced damages to human health
resulting from lower exposure to criteria
air pollutants includes only the effects
of reducing population exposure to
PM, 5 emissions. Although this is likely
to be the most significant component of
health benefits from reduced emissions
of criteria air pollutants, it excludes the
value of reduced damages to human

health and other impacts resulting from
lower emissions and reduced
population exposure to other criteria air
pollutants, including ozone and nitrous
oxide (N»Q), as well as airborne toxics.
EPA’s estimates exclude these benefits
because no reliable dollar-per-ton
estimates of the health impacts of
criteria pollutants other than PM, s or of
the health impacts of airborne toxics
were available to use in developing
estimates of these benefits.

Similarly, the agency’s estimate of the
value of reduced climate-related
economic damages from lower
emissions of GHGs excludes many
sources of potential benefits from
reducing the pace and extent of global
climate change.”2® For example, none of
the three models used to value climate-
related economic damages includes
ocean acidification or loss of species
and wildlife. The models also may not
adequately capture certain other
impacts, such as potentially abrupt
changes in climate associated with
thresholds that govern climate system
responses, inter-sectoral and inter-

regional interactions, including global
security impacts of high-end extreme
warming, or limited near-term
substitutability between damage to
natural systems and increased
consumption. Including monetized
estimates of benefits from reducing the
extent of climate change and these
associated impacts would increase the
agency’s estimates of benefits from
adopting higher CAFE standards.

The following tables present itemized
costs and benefits for the combined
passenger car and light truck fleets for
each model year affected by the final
standards as well as for all model years
combined, using both discount rates
prescribed by OMB regulatory guidance.
Table IV.G.4-12 reports technology
outlays, each separate component of
benefits (including costs associated with
additional driving due to the rebound
effect, labeled “dis-benefits”), the total
value of benefits, and net benefits, using
the 3 percent discount rate. (Numbers in
parentheses represent negative values.)

TABLE IV.G.4—12—ITEMIZED COST AND BENEFIT ESTIMATES FOR THE COMBINED VEHICLE FLEET USING 3 PERCENT

DISCOUNT RATE ($M)

‘ MY 2012 ‘ MY 2013 ‘ MY 2014 ‘ MY 2015 ‘ MY 2016 ‘ Total
Costs
Technology CostS ......ccccceveernenne ‘ 5,903 ‘ 7,890 ‘ 10,512 ‘ 12,539 ‘ 14,904 ‘ 51,748
Benefits
Savings in Lifetime Fuel Expendi-
TUFES i 9,265 20,178 29,083 37,700 46,823 143,048
Consumer Surplus from Addi-
tional Driving ......ccoceevveeneenieens 696 1,504 2,150 2,754 3,387 10,491
Value of Savings in Refueling
TIME e 706 1,383 1,939 2,464 2,950 9,443
Reduction in Petroleum Market
Externalities ..........ccccceveeiinnens 545 1,154 1,630 2,080 2,543 7,952
Reduction in  Climate-Related
Damages from Lower CO
Emissions 722 ..........cccciiiiiiiene 921 2,025 2,940 3,840 4,804 14,528
Reduction in Health Damage
Costs from Lower Emissions of
Criteria Air Pollutants:
0 0 0 0 0 0
42 76 102 125 149 494
70 104 126 146 166 612
205 434 612 776 946 2,974
158 332 469 598 731 2,288
Dis-Benefits from Increased Driv-
ing:
Congestion Costs .......c......... (447) (902) (1,282) (1,633) (2,000) (6,264)
Noise Costs 9) (18) (25) (32) (39) (122)
Crash Costs (217) (430) (614) (778) (950) (2,989)
Total Benefits ................. 11,936 25,840 37,132 48,040 59,509 182,457

721 Social Cost of Carbon for Regulatory Impact
Analysis Under Executive Order 12866, Interagency
Working Group on Social Cost of Carbon, United
States Government, February 2010. Available in
Docket No. NHTSA-2009-0059.

722 Using the central value of $21 per metric ton
for the SCC, and discounting future benefits from
reduced CO; emissions at a 3 percent annual rate.
Additionally, we note that the $21 per metric ton

value for the SCC applies to calendar year 2010, and

increases over time. See the interagency guidance
on SCC for more information.
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TABLE IV.G.4—12—ITEMIZED COST AND BENEFIT ESTIMATES FOR THE COMBINED VEHICLE FLEET USING 3 PERCENT
DISCOUNT RATE ($M)—Continued

MY 2012

MY 2013

MY 2014

MY 2015

MY 2016

Total

Net Benefits ...................

6,033

17,950

26,619

35,501

44,606

130,709

Similarly, Table IV.G.4-13 below
reports technology outlays, the
individual components of benefits

(including “dis-benefits” resulting from
additional driving) and their total, and

net benefits, using the 7 percent

discount rate. (Again, numbers in
parentheses represent negative values.)

TABLE IV.G.4—13—ITEMIZED COST AND BENEFIT ESTIMATES FOR THE COMBINED VEHICLE FLEET USING 7 PERCENT

DISCOUNT RATE ($M)

‘ MY 2012 ‘ MY 2013 ‘ MY 2014 ‘ MY 2015 ‘ MY 2016 ‘ Total
Costs
Technology Costs .......ccceeeeriennne ‘ 5,903 ‘ 7,890 ‘ 10,512 ‘ 12,539 ‘ 14,904 ‘ 51,748
Benefits
Savings in Lifetime Fuel Expendi-
TUFES e 7,197 15,781 22,757 29,542 36,727 112,004
Consumer Surplus from Addi-
tional Driving .......cccovoeiviieenieenne. 542 1,179 1,686 2,163 2,663 8,233
Value of Savings in Refueling
TIME e 567 1,114 1,562 1,986 2,379 7,608
Reduction in Petroleum Market
Externalities ........cccoceeveveeennnen. 432 917 1,296 1,654 2,023 6,322
Reduction in  Climate-Related
Damages from Lower CO,
Emissions 723 ..........ccceiiieiieens 921 2,025 2,940 3,840 4,804 14,530
Reduction in Health Damage
Costs from Lower Emissions of
Criteria Air Pollutants:
0 0 0 0 0 0
32 60 80 929 119 390
53 80 98 114 131 476
154 336 480 611 748 2,329
125 265 373 475 581 1,819
Dis-Benefits from Increased Driv-
ing:
Congestion Costs ................. (355) (719) (1,021) (1,302) (1,595) (4,992)
Noise Costs ......ccceecvevrevrnnnne (7) (14) (20) (26) (31) (98)
Crash Costs .....ccccccveeeiieeeenns (173) (342) (488) (619) (756) (2,378)
Total Benefits ................. 9,488 20,682 29,743 38,537 47,793 146,243
Net Benefits ......cccceeeeee 3,586 12,792 19,231 25,998 32,890 94,497

The above benefit and cost estimates
did not reflect the availability and use
of flexibility mechanisms, such as
compliance credits and credit trading,
because EPCA prohibits NHTSA from
considering the effects of those

mechanisms in setting CAFE standards.

However, the agency noted that, in
reality, manufacturers were likely to
rely to some extent on flexibility
mechanisms provided by EPCA and
would thereby reduce the cost of

723 Using the central value of $21 per metric ton
for the SCC, and discounting future benefits from
reduced CO, emissions at a 3 percent annual rate.

complying with the final standards to a
meaningful extent.

As discussed in the FRIA, NHTSA has
performed an analysis to estimate the
costs and benefits if EPCA’s provisions
regarding FFVs are accounted for. The
agency considered also attempting to
account for other EPCA flexibility
mechanisms, in particular credit
transfers between the passenger and
nonpassenger fleets, but has concluded
that, at least within a context in which

Additionally, we note that the $21 per metric ton
value for the SCC applies to calendar year 2010, and

each model year is represented
explicitly, technologies carry forward
between model years, and multi-year
planning effects are represented, there is
no basis to estimate reliably how
manufacturers might use these
mechanisms. Accounting for the FFV
provisions indicates that achieved fuel
economies would be 0.5-1.3 mpg lower
than when these provisions are not
considered (for comparison see Table
IV.G.1-2 above):

increases over time. See the interagency guidance
on SCC for more information.
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TABLE IV.G.4—14—AVERAGE ACHIEVED FUEL ECONOMY (mpg) UNDER FINAL STANDARDS (WITH FFV CREDITS)

2012 2013 2014 2015 2016
Passenger Cars ... 32.3 33.5 34.2 35.0 36.2
Light TrUCKS ....ocviiiiiiiic e 245 25.1 25.9 26.7 27.5
CombinNed ..o 28.7 29.7 30.6 31.5 32.7

As aresult, NHTSA estimates that,
when FFV credits are taken into

account, fuel savings will total 58.6
billion gallons—about 3.9 percent less

than the 61.0 billion gallons estimated
when these credits are not considered:

TABLE IV.G.4—15—FUEL SAVED (BILLION GALLONS) UNDER FINAL STANDARDS (WITH FFV CREDITS)

2012 2013 2014 2015 2016 Total
Passenger Cars .........ccccoeviiiiiiiniiiiens 2.7 4.7 6.4 8.4 11.0 33.1
Light Trucks ......ccccoiiiiiiiiiiice 2.3 3.6 5.0 6.6 8.1 25.5
Combined ........ccoviiiiciiiiiiiis 4.9 8.2 11.3 15.0 19.1 58.6

The agency similarly estimates CO»
emissions reductions will total 636

million metric tons (mmt), about 2.9
percent less than the 655 mmt estimated

when these credits are not
considered: 724

TABLE 1V.G.4—16—AvOIDED CARBON DIOXIDE EMISSIONS (mmt) UNDER FINAL STANDARDS (WITH FFV CREDITS)

2012 2013 2014 2015 2016 Total
Passenger Cars 28 50 69 91 119 357
Light Trucks ........ 25 39 54 72 88 279
CombiNed .....coevririiieieeeee 53 89 123 163 208 636

This analysis further indicates that
significant reductions in outlays for

additional technology will result when
FFV provisions are taken into account.

Table IV.G.4-17 below shows that as a
result, total technology costs are
estimated to decline to $37.5 billion, or
about 27 percent less than the $51.7

billion estimated when excluding these
provisions:

TABLE IV.G.4—17—INCREMENTAL TECHNOLOGY OUTLAYS ($B) UNDER FINAL STANDARDS WITH FFV CREDITS

2012 2013 2014 2015 2016 Total
Passenger Cars 2.6 3.6 4.8 6.1 7.5 24.6
Light Trucks ....ceeeeeiiiiiiiie e 1.1 15 25 3.4 4.4 12.9
Combined ........ccoocviriiieiieeiee s 3.7 5.1 7.3 9.5 11.9 37.5

Because NHTSA’s analysis indicated

that FFV provisions will not
significantly reduce fuel savings, the

agency’s estimate of the present value of

total benefits will be $175.6 billion
when discounted at a 3 percent annual
rate, as Table IV.G.4-18 following
reports. This estimate of total benefits is

$6.9 billion, or about 3.8 percent, lower
than the $182.5 billion reported
previously for the analysis that
excluded these provisions:

TABLE IV.G.4—18—PRESENT VALUE OF BENEFITS ($BILLION) UNDER FINAL STANDARDS WITH FFV CREDITS USING 3

PERCENT DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars 7.6 13.7 19.1 25.6 34.0 100.0
Light Trucks .....cccooveviiiiiiiiiieciceeees 6.4 10.4 14.6 19.8 24.4 75.6
Combined .......cccoviiriiienieeeeneeeees 14.0 241 33.7 45.4 58.4 175.6

724 Differences in the application of diesel engines

lead to differences in the incremental percentage

changes in fuel consumption and carbon dioxide
emissions.
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Similarly, because the FFV are not
expected to reduce fuel savings
significantly, NHTSA estimates that the
present value of total benefits will
decline only slightly from its previous
estimate when future fuel savings and

other benefits are discounted at the
higher 7 percent rate. Table IV.G.4-19
reports that the present value of benefits
from requiring higher fuel economy for
MY 2012-16 cars and light trucks will
total $140.7 billion when discounted

using a 7 percent rate, about $5.5 billion
(or again, 3.8 percent) below the
previous $146.2 billion estimate of total
benefits when FFV credits were not
permitted:

TABLE IV.G.4—19—PRESENT VALUE OF BENEFITS ($BILLION) UNDER FINAL STANDARDS WITH FFV CREDITS USING 7

PERCENT DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars 6.1 11.1 15.5 20.7 27.6 80.9
Light Trucks ...c.ccoeoevininececceseee 5.0 8.2 11.5 15.6 19.3 59.7
CombiNed .....coveeriiriiieeeee e 11.2 19.3 27.0 36.4 46.9 140.7

Although the discounted present
value of total benefits will be slightly
lower when FFV provisions are taken
into account, the agency estimates that
these provisions will slightly increase
net benefits. This occurs because the
flexibility these provisions provide to

manufacturers will allow them to
reduce technology costs for meeting the
new standards by considerably more
than the reduction in the value of fuel
savings and other benefits. As Table
IV.G.4-20 shows, the agency estimates
that the availability of FFV credits will

increase net benefits from the final
CAFE standards to $138.2 billion from
the previously-reported estimate of
$130.7 billion without those credits, or
by about 5.7 percent.

TABLE IV.G.4—20—PRESENT VALUE OF NET BENEFITS ($BILLION) UNDER FINAL STANDARDS WITH FFV CREDITS USING

3% DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars 5.1 10.1 14.3 19.5 26.5 75.4
Light Trucks ....cooeeceeiiiieieecceecence 5.3 8.8 121 16.4 20.0 62.7
Combined .......ccoovveiiirieereeeee 10.4 19.0 26.5 35.9 46.5 138.2

Similarly, Table IV.G.4-21
immediately below shows that NHTSA
estimates manufacturers’ use of FFV
credits will raise net benefits from
requiring higher fuel economy for MY

2012-16 cars and light trucks to $103.2
billion if a 7 percent discount rate is
applied to future benefits. This estimate
is $8.7 billion—or about 9.2%—higher
than the previously-reported $94.5

billion estimate of net benefits without
the availability of FFV credits using that
same discount rate.

TABLE IV.G.4-21—PRESENT VALUE OF NET BENEFITS ($BILLION) UNDER FINAL STANDARDS WITH FFV CREDITS USING

7% DISCOUNT RATE

2012 2013 2014 2015 2016 Total
Passenger Cars .........ccccceviiiiiiiniiiiiens 3.6 7.5 10.7 14.6 20.0 56.4
Light Trucks ..o 3.9 6.6 9.1 12.3 14.9 46.8
Combined ........cccoeiiiiiiiiiiiiis 7.5 14.1 19.7 26.9 35.0 103.2

The agency has also performed
several sensitivity analyses to examine
the effects of varying important
assumptions that affect its estimates of
benefits and costs from higher CAFE
standards for MY 2012-16 cars and light
trucks. We examine the sensitivity of
fuel savings, total economic benefits,
and technology costs with respect to the
following five economic parameters:

(1) The price of gasoline: The
Reference Case uses the AEO 2010
reference case estimate for the price of
gasoline. In this sensitivity analysis we
examine the effect of instead using the
AEO 2009 high and low price forecasts.

(2) The rebound effect: The Reference
Case uses a rebound effect of 10 percent
to project increased miles traveled as
the cost per mile driven decreases. In
the sensitivity analysis, we examine the
effect of instead using a 5 percent or 15
percent rebound effect.

(3) The values of CO» benefits: The
Reference Case uses $21 per ton (in
2010 in 2007$, rising over time to $45
in 2030) to quantify the benefits of
reducing CO, emissions and $0.17 per
gallon to quantify the energy security
benefits from reducing fuel
consumption. In the sensitivity analysis,
we examine the effect of using values of

$5, and $65 per ton instead of the
reference value of $21 per ton to value
CO: benefits. These values can be
translated into cents per gallon by
multiplying by 0.0089,725 giving the
following values:
($5 per ton CO,) x 0.0089 = $0.045 per
gallon

725 The molecular weight of Carbon (C) is 12, the
molecular weight of Oxygen (O) is 16, thus the
molecular weight of CO»> is 44. One ton of C = 44/
12 tons CO» = 3.67 tons CO,. 1 gallon of gas weighs
2,819 grams, of that 2,433 grams are carbon. $1.00
CO; = $3.67 C and $3.67/ton * ton/1,000kg * kg/
1,000g * 2,433g/gallon = (3.67 * 2,433)/1,000 *
1,000 = $0.0089/gallon.
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($21 per ton CO,) x 0.0089 = $0.187 per
gallon
($35 per ton CO,) x 0.0089 = $0.312 per
gallon
($67 per ton CO,) x 0.0089 = $0.596 per
gallon
(4) Military security: The Reference
Case uses $0 per gallon to quantify the

military security benefits of reducing
fuel consumption. In the sensitivity
analysis, we examine the impact of
instead using a value of 5 cents per
gallon.

Varying each of these four parameters
in isolation results in 9 additional
economic scenarios, in addition to the

Reference case. These are listed in Table
IV.G.4-22 below, together with two
additional scenarios that use
combinations of these parameters that
together produce the lowest and highest
benefits.

TABLE IV.G.4—22—SENSITIVITY ANALYSES EVALUATED IN NHTSA’S FRIA

] Discount Rebound Military

Name Fuel price rate effect SCC securif

(percent) (percent) Y
Reference ......cocoeveeiieeniiiiceeeeeee AEO 20210 Reference Case 3 10 $21 | O¢/gal.
High Fuel Price ... AEO 2009 High Price Case ... 3 10 21 | O¢/gal.
Low Fuel Price .... | AEO 2009 Low Price Case .... 3 10 21 | O¢/gal.
5% Rebound Effect ... AEO 20210 Reference Case 3 5 21 | O¢/gal.
15% Rebound Effect ........ccocoeviiiiiiniiniens AEO 20210 Reference Case 3 15 21 | O¢/gal.
$67/ton CO, Value ..... AEO 20210 Reference Case .... 3 10 67 | O¢/gal.
$35/ton CO, Value ..... AEO 20210 Reference Case .... 3 10 35 | O¢/gal.
$5/ton CO, Value ... AEO 20210 Reference Case 3 10 5 | O¢/gal.
$5/40N CO2 oo AEO 20210 Reference Case 3 10 5 | O¢/gal.
5¢/gal Military Security Value . AEO 20210 Reference Case .... 3 10 21 | 5¢/gal.
Lowest Discounted Benefits ....... AEO 2009 Low Price Case .... 7 15 5 | O¢/gal.
Highest Discounted Benefits ....................... AEO 2009 High Price Case 3 5 67 | 5¢/gal.

The basic results of the sensitivity
analyses were as follows:

(1) The various economic
assumptions have no effect on the final
passenger car and light truck standards
established by this rule, because these
are determined without reference to
economic benefits.

(2) Varying the economic assumptions
individually has comparatively modest
impacts on fuel savings resulting from
the adopted standards. The range of
variation in fuel savings in response to
changes in individual assumptions
extends from a reduction of nearly 5
percent to an increase of that same
percentage.

(3) The economic parameter with the
greatest impacts on fuel savings is the
magnitude of the rebound effect.
Varying the rebound effect from 5
percent to 15 percent is responsible for
a 4.6 percent increase and 4.6 percent
reduction in fuel savings compared to
the Reference results.

(4) The only other parameter that has
a significant effect on fuel savings is
forecast fuel prices, although its effect is
complex because changes in fuel prices
affect vehicle use and fuel consumption
in both the baseline and under the final
standards.

(5) Variation in forecast fuel prices
and in the value of reducing CO»
emissions have significant effects on the
total economic benefits resulting from
the final standards. Changing the fuel
price forecast to AEO’s High Price
forecast raises estimated economic
benefits by almost 40 percent, while
using AEO’s Low Price forecast reduces

total economic benefits by only about 5
percent. Raising the value of eliminating
each ton of CO, emissions to $67
increases total benefits by 15 percent.
(6) Varying all economic parameters
simultaneously has a significant effect
on total economic benefits. The
combination of parameter values
producing the highest benefits increases
their total by slightly more than 50
percent, while that producing the lowest
benefits reduces their value by almost
55 percent. However, varying these
parameters in combination has less
significant effects on other measures; for
example, the high- and low-benefit
combinations of parameter values raise
or lower fuel savings and technology
costs by only about 5 percent.
For more detailed information regarding
NHTSA'’s sensitivity analyses for this
final rule, please see Chapter X of
NHTSA’s FRIA.

5. How would these final standards
impact vehicle sales?

The effect of this rule on sales of new
vehicles depends partly on how
potential buyers evaluate and respond
to its effects on vehicle prices and fuel
economy. The rule will make new cars
and light trucks more expensive, as
manufacturers attempt to recover their
costs for complying with the rule by
raising vehicle prices, which by itself
would discourage sales. At the same
time, the rule will require
manufacturers to improve the fuel
economy of at least some of their
models, which will lower their
operating costs.

However, this rule will not change the
way that potential buyers evaluate
improved fuel economy. If some
consumers find it difficult to estimate
the value of future fuel savings and
correctly compare it with the increased
cost of purchasing higher fuel economy
(possibilities discussed below in Section
IV.G.6)—or if they simply have low
values of saving fuel—this rule will not
change that situation, and they are
unlikely to purchase the more fuel-
efficient models that manufacturers
offer. To the extent that other consumers
more completely or correctly account
for the value of fuel savings and the
costs of acquiring higher fuel economy
in their purchasing decisions, they will
also continue to do so, and they are
likely to view models with improved
fuel economy as more attractive
purchases than currently available
models. The effect of the rule on sales
of new vehicles will depend on which
form of behavior is more widespread.

In general we would expect that the
net effect of this rule would be to reduce
sales of new vehicles or leave them
unchanged. If consumers are satisfied
with the combinations of fuel economy
levels and prices that current models
offer, we would expect some to decide
that the higher prices of those models
no longer justify purchasing them, even
though they offer higher fuel economy.
Other potential buyers may decide to
purchase the same vehicle they would
have before the rule took effect, or to
adjust their purchases in favor of
models offering other attributes. Thus
sales of new models would decline,
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regardless of whether “consumer-side”
failures in the market for fuel economy
currently lead buyers to under-invest in
fuel economy. However, if there is some
market failure on the producer or
supply side that currently inhibits
manufacturers from offering increases in
fuel economy that would increase their
profits—for example, if producers have
underestimated the demand for fuel
economy, or do not compete vigorously
to provide as much as buyers would
prefer—then the new standards would
make vehicles more attractive to many
buyers, and their sales should increase
(potential explanations for such
producer market failures are discussed
in Section IV.G.6 below).

NHTSA examined the potential
impact of higher vehicle prices on sales
on an industry-wide basis for passenger
cars and light trucks separately. We note
that the analysis conducted for this rule
does not have the precision to examine
effects on individual manufacturers or
different vehicle classes. The
methodology NHTSA used for
estimating the impact on vehicle sales
in effect assumes that the latter situation
will prevail; although it is relatively
straightforward, it relies on a number of
simﬁlifying assumptions.

There is a broad consensus in the
economic literature that the price
elasticity for demand for automobiles is
approximately —1.0.726 Thus, every one
percent increase in the price of the
vehicle would reduce sales by one
percent. Elasticity estimates assume no
perceived change in the quality of the
product. However, in this case, vehicle
price increases result from adding
technologies that improve fuel
economy. If consumers did not value
improved fuel economy at all, and
considered nothing but the increase in
price in their purchase decisions, then
the estimated impact on sales from price
elasticity could be applied directly.
However, NHTSA believes that
consumers do value improved fuel
economy, because it reduces the
operating cost of the vehicles. NHTSA
also believes that consumers consider
other factors that affect their costs and
have included these in the analysis.

The main question, however, is how
much of the retail price needed to cover

726 Kleit, A.N. (1990). “The Effect of Annual
Changes in Automobile Fuel Economy Standards,”
Journal of Regulatory Economics, vol. 2, pp 151—
172 (Docket EPA-HQ-OAR-2009-0472-0015);
Bordley, R. (1994). “An Overlapping Choice Set
Model of Automotive Price Elasticities,”
Transportation Research B, vol 28B, no 6, pp 401—
408 (Docket NHTSA-2009-0059-0153); McCarthy,
P.S. (1996). “Market Price and Income Elasticities of
New Vehicle Demands,” The Review of Economics
and Statistics, vol. LXXVII, no. 3, pp. 543-547
(Docket NHTSA-2009-0059-0039).

the technology investments to meet
higher fuel economy standards will
manufacturers be able to pass on to
consumers. The ability of manufacturers
to pass the compliance costs on to
consumers depends upon how
consumers value the fuel economy
improvements.”27 The estimates
reported below as part of NHTSA’s
analysis on sales impacts assume that
manufacturers will be able to pass all of
their costs to improve fuel economy on
to consumers. To the extent that NHTSA
has accurately predicted the price of
gasoline and consumers reactions, and
manufacturers can pass on all of the
costs to consumers, then the sales and
employment impact analyses are
reasonable. On the other hand, if
manufacturers only increase retail
prices to the extent that consumers
value these fuel economy improvements
(i.e., to the extent that they value fuel
savings), then there would be no impact
on sales, although manufacturers’ profit
levels would fall. Sales losses are
predicted to occur only if consumers fail
to value fuel economy improvements at
least as much as they pay in higher
vehicle prices. Likewise, if fuel prices
rise beyond levels used in this analysis,
consumer valuation of improved fuel
economy could potentially increase
beyond that estimated here, which
could result in an increase in sales
levels.

To estimate the average value
consumers place on fuel savings at the
time of purchase, NHTSA assumes that
the average purchaser considers the fuel
savings they would receive over a 5 year
time frame. NHTSA chose 5 years
because this is the average length of
time of a financing agreement.”28 The
present values of these savings were
calculated using a 3 percent discount
rate. NHTSA used a fuel price forecast
that included taxes, because this is what
consumers must pay. Fuel savings were
calculated over the first 5 years and
discounted back to a present value.

NHTSA believes that consumers may
consider several other factors over the 5
year horizon when contemplating the
purchase of a new vehicle. NHTSA
added these factors into the calculation
to represent how an increase in
technology costs might affect
consumers’ buying considerations.

727 Gron, Ann and Swenson, Deborah, 2000, “Cost
Pass-Through in the U.S. Automobile Market,” The
Review of Economics and Statistics, 82: 316-324.
(Docket EPA-HQ-OAR-2009-0472-0007).

728 National average financing terms for
automobile loans are available from the Board of
Governors of the Federal Reserve System G.19
“Consumer Finance” release. See http://www.
federalreserve.gov/releases/g19/ (last accessed
February 26, 2010).

First, consumers might consider the
sales taxes they have to pay at the time
of purchasing the vehicle. NHTSA took
sales taxes in 2007 by state and
weighted them by population by state to
determine a national weighted-average
sales tax of 5.5 percent.

Second, NHTSA considered insurance
costs over the 5 year period. More
expensive vehicles will require more
expensive collision and comprehensive
(e.g., theft) car insurance. The increase
in insurance costs is estimated from the
average value of collision plus
comprehensive insurance as a
proportion of average new vehicle price.
Collision plus comprehensive insurance
is the portion of insurance costs that
depend on vehicle value. The Insurance
Information Institute provides the
average value of collision plus
comprehensive insurance in 2006 as
$448.729 This is compared to an average
price for light vehicles of $24,033 for
2006.730 Average prices and estimated
sales volumes are needed because price
elasticity is an estimate of how a percent
increase in price affects the percent
decrease in sales.

Dividing the insurance cost by the
average price of a new vehicle gives the
proportion of comprehensive plus
collision insurance as 1.86 percent of
the price of a vehicle. If we assume that
this premium is proportional to the new
vehicle price, it represents about 1.86
percent of the new vehicle price and
insurance is paid each year for the five
year period we are considering for
payback. Discounting that stream of
insurance costs back to present value
indicates that the present value of the
component of insurance costs that vary
with vehicle price is equal to 8.5
percent of the vehicle’s price at a 3
percent discount rate.

Third, NHTSA considered that 70
percent of new vehicle purchasers take
out loans to finance their purchase. The
average new vehicle loan is for 5 years
at a 6 percent rate.731 At these terms, the
average person taking a loan will pay 16
percent more for their vehicle over the
5 years than a consumer paying cash for

729 Insurance Information Institute, 2008,
“Average Expenditures for Auto Insurance By State,
2005-2006.” Available at http://www.iii.org/media/
facts/statsbyissue/auto/ (last accessed March 15,
2010).

730$29,678/$26,201 = 1.1327 * $22,651 = $25,657
average price for light trucks. In 2006, passenger
cars were 54 percent of the on-road fleet and light
trucks were 46 percent of the on-road fleet,
resulting in an average light vehicle price for 2006
of $24,033.

731 New car loan rates in 2007 averaged about 7.8
percent at commercial banks and 4.5 percent at auto
finance companies, so their average is close to 7
percent.
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the vehicle at the time of purchase.”32
Discounting the additional 3.2 percent
(16 percent/5 years) per year over the 5
years using a 3 percent mid-year
discount rate 733 results in a discounted
present value of 14.87 percent higher for
those taking a loan. Multiplying that by
the 70 percent of consumers who take
out a loan means that the average
consumer would pay 10.2 percent more
than the retail price for loans the
consumer discounted at a 3 percent
discount rate.

Fourth, NHTSA considered the
residual value (or resale value) of the
vehicle after 5 years and expressed this
as a percentage of the new vehicle price.
In other words, if the price of the

vehicle increases due to fuel economy
technologies, the resale value of the
vehicle will go up proportionately. The
average resale price of a vehicle after 5
years is about 35 percent of the original
purchase price.734 Discounting the
residual value back 5 years using a 3
percent discount rate (35 percent *
.8755) gives an effective residual value
at new of 30.6 percent.

NHTSA then adds these four factors
together. At a 3 percent discount rate,
the consumer considers she could get
30.6 percent back upon resale in 5 years,
but will pay 5.5 percent more for taxes,
8.5 percent more in insurance, and 10.2
percent more for loans, results in a 6.48
percent return on the increase in price

for fuel economy technology. Thus, the
increase in price per vehicle is
multiplied by 0.9352 (1 —0.0648) before
subtracting the fuel savings to determine
the overall net consumer valuation of
the increase of costs on her purchase
decision.

The following table shows the
estimated impact on sales for passenger
cars, light trucks, and both combined for
the final standards. For all model years
except MY 2012, NHTSA anticipates an
increase in sales, based on consumers
valuing the improvement in fuel
economy more than the increase in
price.

TABLE IV.G.5—1—POTENTIAL IMPACT ON SALES, PASSENGER CARS AND LIGHT TRUCKS, AND COMBINED

MY 2012 MY 2013 MY 2014 MY 2015 MY 2016
Passenger Cars ......cccoocieiieiiieiie et — 65,202 46,801 103,422 168,334 227,039
Light TIUCKS ..o 48,561 106,658 139,893 171,920 213,868
(07011 o] 31T SRS —16,641 153,459 243,315 340,255 440,907

The estimates provided in the tables
above are meant to be illustrative rather
than a definitive prediction. When
viewed at the industry-wide level, they
give a general indication of the potential
impact on vehicle sales. As shown
below, the overall impact is positive and
growing over time for both cars and
trucks. Because the fuel savings
associated with this rule are expected to
exceed the technology costs, the
effective prices of vehicles (the adjusted
increase in technology cost less the fuel
savings over five years) to consumers
will fall, and consumers will buy more
new vehicles. As a result, the lower net
cost of the vehicles is projected to lead
to an increase in sales for both cars and
trucks.

As discussed above, this result
depends on the assumption that more
fuel efficient vehicles yielding net
consumer benefits over their first five
years would not otherwise be offered,
due to market failures on the part of
vehicle manufacturers. However,
vehicle models that achieve the fuel
economy targets prescribed by today’s
rulemaking are already available, and
consumers do not currently purchase a
combination of them that meets the fuel
economy levels this rule requires. This
suggests that the rule may not result in
an increase in vehicle sales, because it
does not alter how consumers currently
make decisions about which models to

732 Based on http://www.bankrate.com auto loan
calculator for a 5 year loan at 6 percent.

733 For a 3 percent discount rate, the summation
of 3.2 percent x 0.9853 in year one, 3.2 x 0.9566

purchase. In addition, this analysis has
not accounted for a number of factors
that might affect consumer vehicle
purchases, such as changing market
conditions, changes in vehicle
characteristics that might accompany
improvements in fuel economy, or
consumers considering a different
“payback period” for their fuel economy
purchases. If consumers use a shorter
payback period, sales will increase by
less than estimated here, and might
even decline, while if consumers use
longer payback periods, the increase in
sales is likely to be larger than reported.
In addition, because this is an aggregate
analysis some individual consumers
(including those who drive less than
estimated here) will receive lower net
benefits from the increase n fuel
economy this rule requires, while others
(who drive more than estimated here)
will realize even greater savings. These
complications—which have not been
taken into account in our analysis—add
considerable uncertainty to our
estimates of changes in vehicle sales
resulting from this rule.

6. Potential Unquantified Consumer
Welfare Impacts of the Final Standards

The underlying goal of the CAFE and
GHG standards is to increase social
welfare, in the broadest sense, and as
shown in earlier sections, NHTSA
projects that the MY 2012-2016 CAFE

in year two, 3.2 x 0.9288 in year three, 3.2 X 0.9017
in year 4, and 3.2 x 0.8755 in year five.

734 Consumer Reports, August 2008, “What That
Car Really Costs to Own.” Available at http://www.

standards will yield large net social
benefits. In its net benefits analysis,
NHTSA made every attempt to include
all of the costs and benefits that could
be identified and quantified.

It is important to highlight several
features of the rulemaking analysis that
NHTSA believes gives high confidence
to its conclusion that there are large net
social benefits from these standards.
First, the agencies adopted footprint-
based standards in large part so that the
full range of vehicle choices in the
marketplace could be maintained.
Second, the agencies performed a
rigorous technological feasibility, cost,
and leadtime analysis that showed that
the standards could be met while
maintaining current levels of other
vehicle attributes such as safety, utility,
and performance. Third, widespread
automaker support for the standards, in
conjunction with the future product
plans that have been provided by
automakers to the agencies and recent
industry announcements on new
product offerings, provides further
indication that the standards can be met
while retaining the full spectrum of
vehicle choices.

Notwithstanding these points, and its
high degree of confidence that the
benefits amply justify the costs, NHTSA
recognizes the possibility of consumer
welfare impacts that are not accounted
for in its analysis of benefits and costs

consumerreports.org/cro/cars/pricing/what-that-
car-really-costs-to-own-4-08/overview/what-that-car
-really-costs-to-own-ov.htm (last accessed February
26, 2010).
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from higher CAFE standards. The
agencies received public comments
expressing diverging views on this
issue. The majority of commenters
suggested that potential losses in
welfare from requiring higher fuel
economy were unlikely to be a
significant concern, because of the many
imperfections in the market for fuel
economy. In contrast, other comments
suggested that potential unidentified
and unquantified consumer welfare
losses could be large. Acknowledging
the comments, the FRIA provides a
sensitivity analysis showing how
various levels of unidentified consumer
welfare losses would affect the projected
net social benefits from the CAFE
standards established by this final rule.
There are two viewpoints for
evaluating the costs and benefits of the
increase in CAFE standards: The private
perspective of vehicle buyers
themselves on the higher fuel economy
levels that the rule would require, and
the economy-wide or “social”
perspective on the costs and benefits of
requiring higher fuel economy. It is
important, in short, to distinguish
between costs and benefits that are
“private” and costs and benefits that are
“social.” The agency’s analysis of
benefits and costs from requiring higher
fuel efficiency, presented above,
includes several categories of benefits
(“social benefits”) that are not limited to
automobile purchasers and that extend

throughout the U.S. economy, such as
reductions in the energy security costs
associated with U.S. petroleum imports
and in the economic damages expected
to result from climate change. In
contrast, other categories of benefits—
principally the economic value of future
fuel savings projected to result from
higher fuel economy—will be
experienced exclusively by the initial
purchasers and subsequent owners of
vehicle models whose fuel economy
manufacturers elect to improve as part
of their strategies for complying with
higher CAFE standards (“private
benefits”).

Although the economy-wide or
“social” benefits from requiring higher
fuel economy represent an important
share of the total economic benefits
from raising CAFE standards, NHTSA
estimates that benefits to vehicle buyers
themselves will significantly exceed the
costs of complying with the stricter fuel
economy standards this rule establishes,
as shown above. Since the agency also
assumes that the costs of new
technologies manufacturers will employ
to improve fuel economy will ultimately
be shifted to vehicle buyers in the form
of higher purchase prices, NHTSA
concludes that the benefits to vehicle
buyers from requiring higher fuel
efficiency will far outweigh the costs
they will be required to pay to obtain it.
However, this raises the question of why
current purchasing patterns do not

already result in higher average fuel
economy, and why stricter fuel
efficiency standards should be
necessary to achieve that goal.

As an illustration, Table IV.G.6-1
reports the agency’s estimates of the
average lifetime values of fuel savings
for MY 2012-2016 passenger cars and
light trucks calculated using future
retail fuel prices, which are those likely
to be used by vehicle buyers to project
the value of fuel savings they expect
from higher fuel economy. The table
compares NHTSA'’s estimates of the
average lifetime value of fuel savings for
cars and light trucks to the price
increases it projects to result as
manufacturers attempt to recover their
costs for complying with increased
CAFE standards for those model years
by increasing vehicle sales prices. As
the table shows, the agency’s estimates
of the present value of lifetime fuel
savings (discounted using the OMB-
recommended 3% rate) substantially
outweigh projected vehicle price
increases for both cars and light trucks
in every model year, even under the
assumption that all of manufacturers’
technology outlays are passed on to
buyers in the form of higher selling
prices for new cars and light trucks. By
model year 2016, NHTSA projects that
average lifetime fuel savings will exceed
the average price increase by more than
$2,000 for cars, and by more than $2,700
for light trucks.

TABLE IV.G.6—1—VALUE OF LIFETIME FUEL SAVINGS VS. VEHICLE PRICE INCREASES

Model year
Fleet Measure
2012 2013 2014 2015 2016

Passenger Cars .. | Value of Fuel Savings .........cccccevvveeens $759 $1,349 $1,914 $2,480 $2,932
Average Price Increase ...................... 505 573 690 799 907

Difference .......ccocecveviiiieiicenen. 255 897 1,264 1,680 2,025

Light Trucks ........ Value of Fuel Savings .......cc.cccoeceennne 828 1,634 2,277 2,887 3,700
Average Price Increase ..................... 322 416 621 752 961

Difference .......ccccceeeeviiiieenieenen. 506 1,218 1,656 2,135 2,739

The comparisons above immediately
raise the question of why current
vehicle purchasing patterns do not
already result in average fuel economy
levels approaching those that this rule
would require, and why stricter CAFE
standards should be necessary to
increase the fuel economy of new cars
and light trucks. They also raise the
question of why manufacturers do not
elect to provide higher fuel economy
even in the absence of increases in
CAFE standards, since the comparisons
in Table IV.G.6-1 suggest that doing so
would increase the value of many new

vehicle models by far more than it
would raise the cost of producing them
(and thus raise their purchase prices),
thus presumably increasing sales of new
vehicles. More specifically, why would
potential buyers of new vehicles
hesitate to make investments in higher
fuel economy that would produce the
substantial economic returns illustrated
by the comparisons presented in Table
IV.G.6—-1? And why would
manufacturers voluntarily forego
opportunities to increase the
attractiveness, value, and competitive
positioning of their car and light truck

models by improving their fuel
economy?

The majority of comments received on
this topic answered these questions by
pointing out many reasons why the
market for vehicle fuel economy does
not appear to work perfectly, and
accordingly, that properly designed
CAFE standards would be expected to
increase consumer welfare. Some of
these imperfections might stem from
standard market failures (such as an
absence of adequate information on the
part of consumers); some of them might
involve findings in behavioral
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economics (including, for example, a
lack of sufficient consumer attention to
long-term savings, or a lack of salience,
to consumers at the time of purchase, of
relevant benefits, including fuel and
time savings). Both theoretical and
empirical research suggests that many
consumers do not make energy-efficient
investments even when those
investments would pay off in the
relatively short-term.735 This research is
in line with related findings that
consumers may underweigh benefits
and costs that are less salient or that
will be realized only in the future.736

Existing work provides support for
the agency’s conclusion that the benefits
buyers will receive from requiring
manufacturers to increase fuel economy
far outweigh the costs they will pay to
acquire those benefits, by identifying
aspects of normal behavior that may
explain buyers’ current reluctance to
purchase vehicles whose higher fuel
economy appears to offer an attractive
economic return. For example,
consumers’ understandable aversion to
the prospect of losses (“loss aversion”)
may produce an exaggerated sense of
uncertainty about the value of future
fuel savings, making consumers
reluctant to purchase a more fuel-
efficient vehicle seem unattractive, even
when doing so is likely to be a sound
economic decision. Compare the finding
in Greene et al. (2009) to the effect that
the expected net present value of
increasing the fuel economy of a
passenger car from 28 to 35 miles per
gallon falls from $405 when calculated
using standard net present value
calculations, to nearly zero when
uncertainty regarding future cost
savings is taken into account.”37

The well-known finding that as gas
prices rise, consumers show more

735 Jaffe, A. B., and Stavins, R. N. (1994). The
Energy Paradox and the Diffusion of Conservation
Technology. Resource and Energy Economics, 16(2);
see Hunt Alcott and Nathan Wozny, Gasoline
Prices, Fuel Economy, and the Energy Paradox
(2010, available at http://web.mit.edu/allcott/www/
Allcott%20and % 20Wozny % 202010 % 20-
%20Gasoline % 20Prices, %
20Fuel%20Economy, % 20and % 20the %
20Energy % 20Paradox.pdf.

736 Hossain, Janjim, and John Morgan (2009).

“* * * Plus Shipping and Handling: Revenue
(Non)Equivalence in Field Experiments on eBay,”
Advances in Economic Analysis and Policy vol. 6;
Barber, Brad, Terrence Odean, and Lu Zheng (2005).
“Out of Sight, Out of Mind: The Effects of Expenses
on Mutual Fund Flows,” Journal of Business vol. 78,
no. 6, pp. 2095-2020.

737 Greene, D., J. German, and M. Delucchi (2009).
“Fuel Economy: The Case for Market Failure” in
Reducing Climate Impacts in the Transportation
Sector, Sperling, D., and J. Cannon, eds. Springer
Science. Surprisingly, the authors find that
uncertainty regarding the future price of gasoline
appears to be less important than uncertainty
surrounding the expected lifetimes of new vehicles.
(Docket NHTSA-2009-0059-0154).

willingness to pay for fuel-efficient
vehicles is not inconsistent with the
possibility that many consumers
undervalue gasoline costs and fuel
economy at the time of purchase. In
ordinary circumstances, such costs may
be a relatively “shrouded” attribute in
consumers’ decisions, in part because
the savings are cumulative and extend
over a significant period of time. This
claim fits well with recent findings to
the effect that many consumers are
willing to pay less than $1 upfront to
obtain a $1 benefit reduction in
discounted gasoline costs.?38

Some research suggests that the
consumers’ apparent unwillingness to
purchase more fuel efficient vehicles
stems from their inability to value future
fuel savings correctly. For example,
Larrick and Soll (2008) find evidence
that consumers do not understand how
to translate changes in fuel economy,
which is denominated in miles per
gallon, into resulting changes in fuel
consumption, measured in gallons per
time period.”39 Sanstad and Howarth
(1994) argue that consumers resort to
imprecise but convenient rules of thumb
to compare vehicles that offer different
fuel economy ratings, and that this
behavior can cause many buyers to
underestimate the value of fuel savings,
particularly from significant increases in
fuel economy.”40 If the behavior
identified in these studies is
widespread, then the agency’s estimates
suggesting that the benefits to vehicle
owners from requiring higher fuel
economy significantly exceed the costs
of providing it are indeed likely to be
correct.

Another possible reconciliation of the
agency’s claim that the average vehicle
buyer will experience large fuel savings
from the higher CAFE standards this
rule establishes with the fact that the
average fuel economy of vehicles
currently purchased falls well short of
the new standards is that the values of
future savings from higher fuel economy
vary widely across consumers. As an
illustration, one recent review of
consumers’ willingness to pay for
improved fuel economy found estimates
that varied from less than 1% to almost
ten times the present value of the
resulting fuel savings when those are
discounted at 7% over the vehicle’s
expected lifetime.741 The wide variation

738 See Alcott and Wozny.

739 Larrick, R. P., and J.B. Soll (2008). “The MPG
illusion.” Science 320: 1593-1594.

740 Sanstad, A., and R. Howarth (1994). “ ‘Normal’
Markets, Market Imperfections, and Energy
Efficiency.” Energy Policy 22(10): 811-818.

741 Greene, David L., “How Consumers Value Fuel
Economy: A Literature Review,” Draft report to U.S.
Environmental Protection Agency, Oak Ridge

in these estimates undoubtedly reflects
methodological and measurement
differences among the studies surveyed.
However, it may also reveal that the
expected savings from purchasing a
vehicle with higher fuel economy vary
widely among individuals, because they
travel different amounts, have different
driving styles, or simply have varying
expectations about future fuel prices.

These differences reflect the
possibility that many buyers with high
valuations of increased fuel economy
already purchase vehicle models that
offer it, while those with lower values
of fuel economy emphasize other
vehicle attributes in their purchasing
decisions. A related possibility is that
because the effects of differing fuel
economy levels are relatively modest
when compared to those provided by
other, more prominent features of new
vehicles—passenger and cargo-carrying
capacity, performance, safety, etc.—it is
simply not in many shoppers’ interest to
spend the time and effort necessary to
determine the economic value of higher
fuel economy, attempt to isolate the
component of a new vehicle’s selling
price that is related to its fuel economy,
and compare these two. (This possibility
is consistent with the view that fuel
economy is a relatively “shrouded”
attribute.) In either case, the agency’s
estimates of the average value of fuel
savings that will result from requiring
cars and light trucks to achieve higher
fuel economy may be correct, but those
savings may not be large enough to lead
a sufficient number of buyers to push
for vehicles with higher fuel economy to
increase average fuel economy from its
current levels.

Defects in the market for cars and
light trucks could also lead
manufacturers to undersupply fuel
economy, even in cases where many
buyers were willing to pay the increased
prices necessary to provide it.

To be sure, the relevant market, taken
as a whole, has a great deal of
competition. But even in those
circumstances, there may not such
competition with respect to all vehicle
attributes. Incomplete or “asymmetric”
access to information on vehicle
attributes such as fuel economy—
whereby manufacturers of new vehicles
or sellers of used cars and light trucks

National Laboratory, December 29, 2009; see Table
10, p. 37.

See also David Greene and Jin-Tan Liu (1988).
“Automotive Fuel Economy Improvements and
Consumers’ Surplus.” Transportation Research Part
A 22A(3): 203-218 (Docket EPA-HQ-OAR-2009—
0472-0045). The study actually calculated the
willingness to pay for reduced vehicle operating
costs, of which vehicle fuel economy is a major
component.
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have more complete knowledge of the
value of purchasing higher fuel
economy, than do potential buyers—
may also prevents sellers of new or used
vehicles from capturing its full value. In
this situation, the level of fuel efficiency
provided in the markets for new or used
vehicles might remain persistently
lower than that demanded by potential
buyers (at least if they are well-
informed).

It is also possible that deliberate
decisions by manufacturers of cars and
light trucks, rather than constraints on
the combinations of fuel economy,
carrying capacity, and performance that
manufacturers can offer using current
technologies, limit the range of fuel
economy available to buyers within
individual vehicle market segments,
such as full-size automobiles, small
SUVs, or minivans. As an illustration,
once a potential buyer has decided to
purchase a minivan, the range of fuel
economy among current models extends
only from 18 to 24 mpg.742
Manufacturers might make such
decisions if they underestimate the
premiums that shoppers in certain
market segments are willing to pay for
more fuel-efficient versions of the
vehicle models they currently offer to
prospective buyers within those
segments. If this occurs, manufacturers
may fail to supply levels of fuel
efficiency as high as those buyers are
willing to pay for, and the average fuel
efficiency of their entire new vehicle
fleets could remain below the levels that
potential buyers demand and are willing
to pay for. (Of course this possibility is
most realistic if it is also assumed that
buyers are imperfectly informed or if
fuel economy savings are not

sufficiently salient.) However, other
commenters suggested that, if one
assumes a perfectly functioning market,
there must be unidentified consumer
welfare losses that could offset the
private fuel savings that consumers are
currently foregoing.

One explanation for this apparent
paradox is that NHTSA’s estimates of
benefits and costs from requiring
manufacturers to improve the fuel
efficiency of their vehicle models do not
match potential vehicle buyers’
assessment of the likely benefits and
costs from requiring higher fuel
efficiency. This could occur because the
agency’s underlying assumptions about
some of the factors that affect the value
of fuel savings differ from those made
by potential buyers, because NHTSA
has used different estimates for some
components of the benefits from saving
fuel than do buyers, or because the
agency has failed to account for some
potential costs of achieving higher fuel
economy.

For example, buyers may not value
increased fuel economy as highly as the
agencies’ calculations suggest, because
they have shorter time horizons than the
full vehicle lifetimes assumed by
NHTSA and EPA, or because, when
buying vehicles, they discount future
fuel future savings using higher rates
than those prescribed by OMB for
evaluating Federal regulations. Potential
buyers may also anticipate lower fuel
prices in the future than those forecast
by the Energy Information
Administration, or may expect larger
differences between vehicles rated and
actual on-road MPG levels than the
agencies’ estimate.

To illustrate the first of these
possibilities, Table IV.G.6—2 shows the
effect of differing assumptions about
vehicle buyers’ time horizons for
assessing the value of future fuel
savings. Specifically, the table compares
the average value of fuel savings from
purchasing a MY 2016 car or light truck
when fuel savings are evaluated over
different time horizons to the estimated
increase in its price. This table shows
that as reported previously in Table
IV.G.6-2, when fuel savings are
evaluated over the entire expected
lifetime of a MY 2016 car
(approximately 14 years) or light truck
(about 16 years), their discounted
present value (using the OMB-
recommended 3% discount rate)
lifetime fuel savings exceeds the
estimated average price increase by
more than $2,000 for cars and by more
than $2,700 for light trucks.

If buyers are instead assumed to
consider fuel savings over a 10-year
time horizon, however, the present
value of fuel savings exceeds the
projected price increase for a MY 2016
car by about $1,300, and by somewhat
more than $1,500 for a MY 2016 light
truck. Finally, Table VI.G.6-2 shows
that under the assumption that buyers
consider fuel savings only over the
length of time for which they typically
finance new car purchases (slightly
more than 5 years during 2009), the
value of fuel savings exceeds the
estimated increase in the price of a MY
2016 car by only about $350, and the
corresponding difference is reduced to
slightly more than $500 for a MY 2016
light truck.

TABLE IV.G.6—2—VALUE OF FUEL SAVINGS VS. VEHICLE PRICE INCREASES WITH ALTERNATIVE ASSUMPTIONS ABOUT

VEHICLE BUYER TIME HORIZONS

Value over alternative time horizons

Vehicle Measure

Expected Average loan

lifetime 743 10 years term 744
MY 2016 Passenger Car .......ccccceeveerereerueneens Fuel Savings ....o.cevvveereniere e $2,932 $2,180 $1,254
Price INCrease ........ccccoeeiiiiiiieeiciee e 907 907 907
Difference ......ccocceeeeeieiiiiieeiee e, 2,025 1,273 347
MY 2016 Light Truck .......cccoccoeeriieiiiieeenen. Fuel Savings 3,700 2,508 1,484
Price Increase 961 961 961
Difference ......ccocceeeeeeeeviiiieeeee e 2,739 1,547 523

Potential vehicle buyers may also
discount future fuel future savings using

742 This is the range of combined city and
highway fuel economy levels from lowest (Toyota
Siena 4WD) to highest (Mazda 5) available for
model year 2010; http://www.fueleconomy.gov/feg/
bestworstEPAtrucks.htm (last accessed February 15,
2010).

higher rates than those typically used to
evaluate Federal regulations. OMB

743 Expected lifetimes are approximately 14 years
for cars and 16 years for light trucks.

744 Average term on new vehicle loans made by
auto finance companies during 2009 was 62
months; See Board of Governors of the Federal

guidance prescribes that future benefits
and costs of regulations that mainly

Reserve System, Federal Reserve Statistical Release
G.19, Consumer Credit. Available at http://www.
federalreserve.gov/releases/g19/Current (last
accessed March 1, 2010).
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affect private consumption decisions, as
will be the case if manufacturers’ costs
for complying with higher fuel economy
standards are passed on to vehicle
buyers, should be discounted using a
consumption rate of time preference.”45
OMB estimates that savers currently
discount future consumption at an
average real or inflation-adjusted rate of
about 3 percent when they face little
risk about its likely level, which makes
it a reasonable estimate of the
consumption rate of time preference.
However, vehicle buyers may view the
value of future fuel savings that results
from purchasing a vehicle with higher
fuel economy as risky or uncertain, or
they may instead discount future
consumption at rates reflecting their
costs for financing the higher capital
outlays required to purchase more fuel-

efficient models. In either case, they
may discount future fuel savings at rates
well above the 3% assumed in NHTSA’s
evaluation in their purchase decisions.
Table IV.G.6-3 shows the effects of
higher discount rates on vehicle buyers’
evaluation of the fuel savings projected
to result from the CAFE standards
established by this rule, again using MY
2016 passenger cars and light trucks as
an example. As Table IV.G.6—-1 showed
previously, average future fuel savings
discounted at the OMB 3% consumer
rate exceed the agency’s estimated price
increases by more than $2,000 for MY
2016 passenger cars and by more than
$2,700 for MY 2016 light trucks. If
vehicle buyers instead discount future
fuel savings at the average new-car loan
rate during 2009 (6.7 %), however, these
differences decline to slightly more than

$1,400 for cars and $1,900 for light
trucks, as Table IV.G.6-3 illustrates.

This is a potentially plausible
alternative assumption, because buyers
are likely to finance the increases in
purchase prices resulting from
compliance with higher CAFE standards
as part of the process of financing the
vehicle purchase itself. Finally, as the
table also shows, discounting future fuel
savings using a consumer credit card
rate (which averaged 13.4% during
2009) reduces these differences to less
than $800 for a MY 2016 passenger car
and less than $1,100 for the typical MY
2016 light truck. Note, however, that
even at these higher discount rates, the
table shows that the private net benefits
from purchasing a vehicle with the
average level of fuel economy this rule
requires remains large.

TABLE IV.G.6—3—VALUE OF FUEL SAVINGS VS. VEHICLE PRICE INCREASES WITH ALTERNATIVE ASSUMPTIONS ABOUT

CONSUMER DISCOUNT RATES

Value over alternative time horizons
. OMB Consumer
Vehicle Measure OMB New car loan ; :

consumer rate rate |nvergttrgent cre(::attgard

(3%) (6.7%) 7% (7%) (13.4%) 747
MY 2016 Passenger Car .................. Fuel Savings .......cccccvvevirvcienecnens $2,932 $2,336 $2,300 $1,669
Price InCrease .......ccccccvvveveeeeeeccnnnnn. 907 907 907 907
Difference .......ccooveveeeeeeeciinnnnnns 2,025 1,429 1,393 762
MY 2016 Light Truck .........ccoceeeneene Fuel Savings 3,700 2,884 2,836 2,030
Price INCrease ........cccccvvveveeeeeeccnnennn. 961 961 961 961
Difference .......cccceeeevieevicieeenns 2,739 1,923 1,875 1,069

Combinations of a shorter time
horizon and a higher discount rate
could further reduce or even eliminate
the difference between the value of fuel
savings and the agency’s estimates of
increases in vehicle prices. One
plausible combination would be for
buyers to discount fuel savings over the
term of a new car loan, using the
interest rate on that loan as a discount
rate. Doing so would reduce the amount
by which future fuel savings exceed the
estimated increase in the prices of MY
2016 vehicles to about $340 for
passenger cars and $570 for light trucks.
Some evidence also suggests directly
that vehicle buyers may employ
combinations of higher discount rates
and shorter time horizons for their
purchase decisions; for example,

745 Office of Management and Budget, Circular A—
4, “Regulatory Analysis,” September 17, 2003, 33.
Available at http://www.whitehouse.gov/omb/
assets/regulatory_matters_pdf/a-4.pdf (last accessed
March 1, 2010).

746 Average rate on 48-month new vehicle loans
made by commercial banks during 2009 was 6.72%;
See Board of Governors of the Federal Reserve

consumers surveyed by Kubik (2006)
reported that fuel savings would have to
be adequate to pay back the additional
purchase price of a more fuel-efficient
vehicle in less than 3 years to persuade
a typical buyer to purchase it.748 As
these comparisons and evidence
illustrate, reasonable alternative
assumptions about how consumers
might evaluate the major benefit from
requiring higher fuel economy can
significantly affect the benefits they
expect to receive when they decide to
purchase a new vehicle.

Imaginable combinations of shorter
time horizons, higher discount rates,
and lower expectations about future fuel
prices or annual vehicle use and fuel
savings could make potential buyers
hesitant or even unwilling to purchase

System, Federal Reserve Statistical Release G.19,
Consumer Credit. Available at http://www.
federalreserve.gov/releases/g19/Current (last
accessed March 1, 2010).

747 Average rate on consumer credit card accounts
at commercial banks during 2009 was 13.4%; See
Board of Governors of the Federal Reserve System,
Federal Reserve Statistical Release G.19, Consumer

vehicles offering the increased fuel
economy levels this rule will require
manufacturers to produce. At the same
time, they might cause vehicle buyers’
collective assessment of the aggregate
benefits and costs of this rule to differ
from NHTSA’s estimates. If consumers’
views about critical variables such as
future fuel prices or the appropriate
discount rate differ sufficiently from the
assumptions used by the agency, some
or perhaps many potential vehicle
buyers might conclude that the value of
fuel savings and other benefits they will
experience from higher fuel economy
are not sufficient to justify the increase
in purchase prices they expect to pay.
This would explain why their current
choices among available models do not
result in average fuel economy levels

Credit. Available at http://www.federalreserve.gov/
releases/g19/Current (last accessed March 1, 2010).

748 Kubik, M. (2006). Consumer Views on
Transportation and Energy. Second Edition.
Technical Report: National Renewable Energy
Laboratory. Available at Docket No. NHTSA—-2009—
0059-0038.
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approaching those this rule would
require.

Another possibility is that achieving
the fuel economy improvements
required by stricter fuel economy
standards might mean that
manufacturers will forego planned
future improvements in performance,
carrying capacity, safety, or other
features of their vehicle models that
represent important sources of utility to
vehicle owners. Although the specific
economic values that vehicle buyers
attach to individual vehicle attributes
such as fuel economy, performance,
passenger- and cargo-carrying capacity,
and other sources of vehicles’ utility are
difficult to infer from their purchasing
decisions and vehicle prices, changes in
vehicle attributes can significantly affect
the overall utility that vehicles offer to
potential buyers. Foregoing future
improvements in these or other highly-
valued attributes could be viewed by
potential buyers as an additional cost of
improving fuel economy.

As indicated in its previous
discussion of technology costs, NHTSA
has approached this potential problem
by developing cost estimates for fuel
economy-improving technologies that
include allowances for any additional
manufacturing costs that would be
necessary to maintain the reference fleet
(or baseline) levels of performance,
comfort, capacity, or safety of light-duty
vehicle models to which those
technologies are applied. In doing so,
the agency followed the precedent
established by the 2002 NAS Report on
improving fuel economy, which
estimated “constant performance and
utility” costs for technologies that
manufacturers could employ to increase
the fuel efficiency of cars or light trucks.
Although NHTSA has revised its
estimates of manufacturers’ costs for
some technologies significantly for use
in this rulemaking, these revised
estimates are still intended to represent
costs that would allow manufacturers to
maintain the performance, safety,
carrying capacity, and utility of vehicle
models while improving their fuel
economy. The adoption of the footprint-
based standards also addresses this
concern.

Finally, vehicle buyers may simply
prefer the choices of vehicle models
they now have available to the
combinations of price, fuel economy,
and other attributes that manufacturers
are likely to offer when required to
achieve higher overall fuel economy. If
this is the case, their choices among
models—and even some buyers’
decisions about whether to purchase a
new vehicle—will respond accordingly,
and their responses to these new

choices will reduce their overall
welfare. Some may buy models with
combinations of price, fuel efficiency,
and other attributes that they consider
less desirable than those they would
otherwise have purchased, while others
may simply postpone buying a new
vehicle. The use of the footprint-based
standards, the level of stringency, and
the lead time this rule allows
manufacturers are all intended to ensure
that this does not occur. Although the
potential losses in buyers’ welfare
associated with these responses cannot
be large enough to offset the estimated
value of fuel savings reported in the
agencies’ analyses, they might reduce
the benefits from requiring
manufacturers to achieve higher fuel
efficiency, particularly in combination
with the other possibilities outlined
previously.

As the foregoing discussion suggests,
the agency does not have a complete
answer to the question of why the
apparently large differences between its
estimates of benefits from requiring
higher fuel economy and the costs of
supplying it do not result in higher
average fuel economy for new cars and
light trucks in the absence of this rule.
One explanation is that NHTSA’s
estimates are reasonable, and that for
the reasons outlined above, the market
for fuel economy is not operating
efficiently. NHTSA believes that the
existing literature gives support for the
view that because of various market
failures (including behavioral factors,
such as emphasis on the short-term and
a lack of salience), there are likely to be
substantial private gains, on net, from
the rule, but it will continue to
investigate new empirical literature as it
becomes available.

NHTSA acknowledges the possibility
that it has incorrectly characterized the
impact of the CAFE standards this rule
establishes on consumers. To recognize
this possibility, this section presents an
alternative accounting of the benefits
and costs of CAFE standards for MYs
2012-2016 passenger cars and light
trucks and discusses its implications.
Table IV.G.6—4 displays the economic
impacts of the rule as viewed from the
perspective of potential buyers, and also
reconciles the estimated net benefits of
the rule as they are likely to be viewed
by vehicle buyers with its net benefits
to the economy as a whole.

As the table shows, the total benefits
to vehicle buyers (line 4) consist of the
value of fuel savings at retail fuel prices
(line 1), the economic value of vehicle
occupants’ savings in refueling time
(line 2), and the economic benefits from
added rebound-effect driving (line 3).
As the zero entries in line 5 of the table

suggest, the agency’s estimate of the
retail value of fuel savings reported in
line 1 is assumed to be correct, and no
losses in consumer welfare from
changes in vehicle attributes (other than
those from increases in vehicle prices)
are assumed to occur. Thus there is no
reduction in the total private benefits to
vehicle owners, so that net private
benefits to vehicle buyers (line 6) are
equal to total private benefits (reported
previously in line 4).

As Table IV.G.6—4 also shows, the
decline in fuel tax revenues (line 7) that
results from reduced fuel purchases is
in effect a social cost that offsets part of
the benefits of fuel savings to vehicle
buyers (line 1).749 Thus the sum of lines
1 and 7 is the savings in fuel production
costs that was reported previously as the
value of fuel savings at pre-tax prices in
the agency’s usual accounting of
benefits and costs. Lines 8 and 9 of
Table IV.G.6—4 report the value of
reductions in air pollution and climate-
related externalities resulting from
lower emissions during fuel production
and consumption, while line 10 reports
the savings in energy security
externalities to the U.S. economy from
reduced consumption and imports of
crude petroleum and refined fuel. Line
12 reports the costs of increased
congestion delays, accidents, and noise
that result from additional driving due
to the fuel economy rebound effect; net
social benefits (line 13) is thus the sum
of the change in fuel tax revenues, the
reduction in environmental and energy
security externalities, and increased
costs from added driving.

Line 14 of Table IV.G.6—4 shows
manufacturers’ technology outlays for
meeting higher CAFE standards for
passenger cars and light trucks, which
represent the principal cost of requiring
higher fuel economy. The net total
benefits (line 15 of the table) resulting
from the rule consist of the sum of
private (line 6) and external (line 13)
benefits, minus technology costs (line
14); as expected, the figures reported in
line 15 of the table are identical to those
reported previously in the agency’s
customary format.

Table IV.G.6—4 highlights several
important features of this rule’s

749 Strictly speaking, fuel taxes represent a
transfer of resources from consumers of fuel to
government agencies and not a use of economic
resources. Reducing the volume of fuel purchases
simply reduces the value of this transfer, and thus
cannot produce a real economic cost or benefit.
Representing the change in fuel tax revenues in
effect as an economy-wide cost is necessary to offset
the portion of fuel savings included in line 1 that
represents savings in fuel tax payments by
consumers. This prevents the savings in tax
revenues from being counted as a benefit from the
economy-wide perspective.
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economic impacts. First, comparing the
rule’s net private (line 6) and external
(line 13) benefits makes it clear that a
substantial majority of the benefits from
requiring higher fuel economy are
experienced by vehicle buyers, with
only a small share distributed
throughout the remainder of the U.S.
economy. In turn, the vast majority of

private benefits stem from fuel savings.
External benefits are small because the
value of reductions in environmental
and energy security externalities is
almost exactly offset by the decline in
fuel tax revenues and the increased
costs associated with added vehicle use
via the rebound effect of higher fuel
economy. As a consequence, the net

economic benefits of the rule mirror
closely its benefits to private vehicle
buyers and the technology costs for
achieving higher fuel economy, again
highlighting the importance of
accounting for any other effects of the
rule on the economic welfare of vehicle
buyers.

TABLE |V.G.6—4—PRIVATE, SOCIAL, AND TOTAL BENEFITS AND COSTS OF MY 2012—16 CAFE STANDARDS: PASSENGER

CARS PLUS LIGHT TRUCKS

Model year
Entry Total,

2012 2013 2014 2015 2016 2012-2016

1. Value of Fuel Savings (at Retail Fuel Prices) .......... $10.5 $22.9 $32.9 $42.5 $52.7 $161.6
2. Savings in Refueling Time .......cccccviieiiiieieenns 0.7 14 1.9 2.5 3.0 9.4
3. Consumer Surplus from Added Driving .. 0.7 15 2.2 2.8 3.4 10.5
4. Total Private Benefits (= 1+ 2 + 3) .......... 11.9 25.8 37.0 47.8 59.0 181.5
5. Reduction in Private Benefits ... 0.0 0.0 0.0 0.0 0.0 0.0
6. Net Private Benefits (=1 + 2) .... 11.9 25.8 37.0 47.8 59.0 181.5
7. Change in Fuel Tax Revenues ............ccccooceiineene -1.3 —-2.7 -3.8 —4.8 -5.9 —18.5
8. Reduced Health Damages from Criteria Emissions 0.5 0.9 1.3 1.6 2.0 6.4
9. Reduced Climate Damages from CO, Emissions .... 0.9 2.0 2.9 3.8 4.8 14.5
10. Reduced Energy Security Externalities ...... . 0.5 1.2 1.6 2.1 2.5 8.0
11. Reduction in Externalities (=8 + 9 + 10) ... 1.9 41 5.9 7.6 9.3 28.8
12. Increased Costs of Congestion, etc ........... -0.7 -1.3 -1.9 —-24 -3.0 -94
13. Net Social Benefits (=7 + 11 + 12) ... 0.0 0.1 0.1 0.3 0.5 1.0
14. Technology COStS .....ccceeiiiiiiiiiieiieeee e 5.9 7.9 10.5 12.5 14.9 51.7
15. Net Social Benefits (=6 + 12 — 14) ..cccooveivieennen. 6.0 17.9 26.6 35.5 44.6 130.7

As discussed in detail previously,
NHTSA believes that the aggregate
benefits from this rule amply justify its
aggregate costs, but it remains possible
that the agency has overestimated the
value of fuel savings to buyers and
subsequent owners of the cars and light
trucks to which higher CAFE standards
will apply. It is also possible that the
agency has failed to identify and value
reductions in consumer welfare that
could result from buyers’ responses to
changes in vehicle attributes that
manufacturers make as part of their
efforts to achieve higher fuel economy.
To acknowledge these possibilities,
NHTSA examines their potential impact
on the rule’s benefits and costs, showing
the rule’s economic impacts for MY
2012-16 passenger cars and light trucks
under varying theoretical assumptions
about the agency’s potential
overestimation of private benefits from
higher fuel economy and the value of
potential changes in other vehicle
attributes. See Chapter VIII of the FRIA.

7. What other impacts (quantitative and
unquantifiable) will these final
standards have?

In addition to the quantified benefits
and costs of fuel economy standards, the
final standards will have other impacts
that we have not quantified in monetary
terms. The decision on whether or not

to quantify a particular impact depends
on several considerations:

¢ Does the impact exist, and can the
magnitude of the impact reasonably be
attributed to the outcome of this
rulemaking?

e Would quantification help NHTSA
and the public evaluate standards that
may be set in rulemaking?

o Is the impact readily quantifiable in
monetary terms? Do we know how to
quantify a particular impact?

e If quantified, would the monetary
impact likely be material?

e Can a quantification be derived
with a sufficiently narrow range of
uncertainty so that the estimate is
useful?

NHTSA expects that this rulemaking
will have a number of genuine, material
impacts that have not been quantified
due to one or more of the considerations
listed above. In some cases, further
research may yield estimates for future
rulemakings.

Technology Forcing

The final rule will improve the fuel
economy of the U.S. new vehicle fleet,
but it will also increase the cost (and
presumably, the price) of new passenger
cars and light trucks built during MYs
2012-2016. We anticipate that the cost,
scope, and duration of this rule, as well
as the steadily rising standards it
requires, will cause automakers and

suppliers to devote increased attention
to methods of improving vehicle fuel
economy.

This increased attention will
stimulate additional research and
engineering, and we anticipate that,
over time, innovative approaches to
reducing the fuel consumption of light
duty vehicles will emerge. Several
commenters agreed. These innovative
approaches may reduce the cost of the
final rule in its later years, and also
increase the set of feasible technologies
in future years.

We have attempted to estimate the
effect of learning on known technologies
within the period of the rulemaking. We
have not attempted to estimate the
extent to which not-yet-invented
technologies will appear, either within
the time period of the current
rulemaking or that might be available
after MY 2016.

Effects on Vehicle Maintenance,
Operation, and Insurance Costs

Any action that increases the cost of
new vehicles will subsequently make
such vehicles more costly to maintain,
repair, and insure. In general, this effect
can be expected to be a positive linear
function of vehicle costs. The final rule
raises vehicle costs by over $900 by
2016, and for some manufacturers costs
will increase by $1,000-$1,800.
Depending on the retail price of the
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vehicle, this could represent a
significant increase in the overall
vehicle cost and subsequently increase
insurance rates, operation costs, and
maintenance costs. Comprehensive
insurance costs are likely to be directly
related to price increases, but liability
premiums will go up by a smaller
proportion because the bulk of liability
coverage reflects the cost of personal
injury. The impact on operation and
maintenance costs is less clear, because
the maintenance burden and useful life
of each technology are not known.
However, one of the common
consequences of using more complex or
innovative technologies is a decline in
vehicle reliability and an increase in
maintenance costs, borne, in part, by the
manufacturer (through warranty costs,
which are included in the indirect costs
of production) and, in part by the
vehicle owner. NHTSA believes that
this effect is difficult to quantify for
purposes of this final rule. The agency
will analyze this issue further for future
rulemakings to attempt to gauge its
impact more completely.

Effects on Vehicle Miles Traveled
(VMT)

While NHTSA has estimated the
impact of the rebound effect on VMT,
we have not estimated how a change in
vehicle sales could impact VMT. Since
the value of the fuel savings to
consumers outweighs the technology
costs, new vehicle sales are predicted to
increase. A change in vehicle sales will
have complicated and a hard-to-quantify
effect on vehicle miles traveled given
the rebound effect, the trade-in of older
vehicles, etc. In general, overall VMT
should not be significantly affected.

Effect on Composition of Passenger Car
and Light Truck Sales

In addition, manufacturers, to the
extent that they pass on costs to
customers, may distribute these costs
across their motor vehicle fleets in ways
that affect the composition of sales by
model. To the extent that changes in the
composition of sales occur, this could
affect fuel savings to some degree.
However, NHTSA’s view is that the
scope for compositional effects is
relatively small, since most vehicles
will to some extent be impacted by the
standards. Compositional effects might
be important with respect to compliance
costs for individual manufacturers, but
are unlikely to be material for the rule
as a whole.

NHTSA is continuing to study
methods of estimating compositional
effects and may be able to develop
methods for use in future rulemakings.

Effects on the Used Vehicle Market

The effect of this rule on the use and
scrappage of older vehicles will be
related to its effects on new vehicle
prices, the fuel efficiency of new vehicle
models, and the total sales of new
vehicles. Elsewhere in this analysis,
NHTSA estimates that vehicle sales will
increase. This would occur because the
value of fuel savings resulting from
improved fuel efficiency to the typical
potential buyer of a new vehicle
outweighs the average increase in new
models’ costs. Under these
circumstances, sales of new vehicles
will rise, while scrappage rates of used
vehicles will increase slightly. This will
cause the “turnover” of the vehicle
fleet—that is, the retirement of used
vehicles and their replacement by new
models—to accelerate slightly, thus
accentuating the anticipated effect of the
rule on fleet-wide fuel consumption and
CO, emissions. However, if potential
buyers value future fuel savings
resulting from the increased fuel
efficiency of new models at less than the
increase in their average selling price,
sales of new vehicles would decline, as
would the rate at which used vehicles
are retired from service. This effect will
slow the replacement of used vehicles
by new models, and thus partly offset
the anticipated effects of the proposed
rules on fuel use and emissions.

Impacts of Changing Fuel Composition
on Costs, Benefits, and Emissions

EPAct, as amended by EISA, creates a
Renewable Fuels Standard that sets
targets for greatly increased usage of
renewable fuels over the next decade.
The law requires fixed volumes of
renewable fuels to be used—volumes
that are not linked to actual usage of
transportation fuels.

Ethanol and biodiesel (in the required
volumes) may increase or decrease the
cost of blended gasoline and diesel
depending on crude oil prices and tax
subsidies. The potential extra cost of
renewable fuels would be borne through
a cross-subsidy: The price of every
gallon of blended gasoline could rise
sufficiently to pay for any extra cost of
renewable fuels. However, if the price of
fuel increases enough, the consumer
could actually realize a savings through
the increased usage of renewable fuels.
The final CAFE rule, by reducing total
fuel consumption, could tend to
increase any necessary cross-subsidy
per gallon of fuel, and hence raise the
market price of transportation fuels,
while there would be no change in the
volume or cost of renewable fuels used.

These effects are indirectly
incorporated in NHTSA’s analysis of the

proposed CAFE rule because they are
directly incorporated in EIA’s
projections of future gasoline and diesel
prices in the Annual Energy Outlook,
which incorporates in its baseline both
a Renewable Fuel Standard and an
increasing CAFE standard.

The net effect of incorporating an RFS
then might be to slightly reduce the
benefits of the rule because affected
vehicles might be driven slightly less,
and because they emit slightly fewer
greenhouse gas emissions per gallon. In
addition there might be corresponding
losses from the induced reduction in
VMT. All of these effects are difficult to
estimate, because of uncertainty in
future crude oil prices, uncertainty in
future tax policy, and uncertainty about
how petroleum marketers will actually
comply with the RFS, but they are likely
to be small, because the cumulative
deviation from baseline fuel
consumption induced by the final rule
will itself be small.

Macroeconomic Impacts of This Rule

The final rule will have a number of
consequences that may have short-run
and longer-run macroeconomic effects.
It is important to recognize, however,
that these effects do not represent
benefits in addition to those resulting
directly from reduced fuel consumption
and emissions. Instead, they represent
the economic effects that occur as these
direct impacts filter through the
interconnected markets comprising the
U.S. economy.

¢ Increasing the cost and quality (in
the form of better fuel economy) of new
passenger cars and light trucks will have
ripple effects through the rest of the
economy. Depending on the
assumptions made, the rule could
generate very small increases or
declines in output.

¢ Reducing consumption of imported
petroleum should induce an increase in
long-run output.

¢ Decreasing the world price of oil
should induce an increase in long-run
output.

NHTSA has not studied the
macroeconomic effects of the final rule,
however a discussion of the economy-
wide impacts of this rule conducted by
EPA is presented in Section III.H and is
included in the docket. Although
economy-wide models do not capture
all of the potential impacts of this rule
(e.g., improvements in product quality),
these models can provide valuable
insights on how this final rule would
impact the U.S. economy in ways that
extend beyond the transportation sector.
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Military Expenditures

This analysis contains quantified
estimates for the social cost of
petroleum imports based on the risk of
oil market disruption. We have not
included estimates of monopsony
effects or the cost of military
expenditures associated with petroleum
imports.

Distributional Effects

The final rule analysis provides a
national-level distribution of impacts for
gas price and similar variables. NHTSA
also shows the effects of the EIA high
and low gas price forecasts on the
aggregate benefits in the sensitivity
analysis. Generally, this rule has the
greatest impact on those individuals
who purchase vehicles. In terms of how
the benefits of the rule might accrue
differently for different consumers,
consumers who drive more than our
mean estimates for VMT will see more
fuel savings, while those who drive less
than our mean VMT estimates will see
less fuel savings.

H. Vehicle Classification

Vehicle classification, for purposes of
the CAFE program, refers to whether
NHTSA considers a vehicle to be a
passenger automobile or a light truck,
and thus subject to either the passenger
automobile or the light truck standards.
As NHTSA explained in the MY 2011
rulemaking, EPCA categorizes some
light 4-wheeled vehicles as passenger
automobiles (cars) and the balance as
non-passenger automobiles (light
trucks). EPCA defines passenger
automobiles as any automobile (other
than an automobile capable of off-
highway operation) which NHTSA
decides by rule is manufactured
primarily for use in the transportation of
not more than 10 individuals. EPCA
501(2), 89 Stat. 901. NHTSA created
regulatory definitions for passenger
automobiles and light trucks, found at
49 CFR part 523, to guide the agency
and manufacturers in classifying
vehicles.

Under EPCA, there are two general
groups of automobiles that qualify as
non-passenger automobiles or light
trucks: (1) Those defined by NHTSA in
its regulations as other than passenger
automobiles due to their having design
features that indicate they were not
manufactured “primarily” for
transporting up to ten individuals; and
(2) those expressly excluded from the
passenger category by statute due to
their capability for off-highway
operation, regardless of whether they
might have been manufactured
primarily for passenger

transportation.”>0 NHTSA’s
classification rule directly tracks those
two broad groups of non-passenger
automobiles in subsections (a) and (b),
respectively, of 49 CFR 523.5.

For the purpose of this NPRM for the
MYs 2012-2016 standards, EPA agreed
to use NHTSA'’s regulatory definitions
for determining which vehicles would
be subject to which CO; standards.

In the MY 2011 rulemaking, NHTSA
took a fresh look at the regulatory
definitions in light of several factors and
developments: Its desire to ensure
clarity in how vehicles are classified,
the passage of EISA, and the Ninth
Circuit’s decision in CBD v. NHTSA.751
NHTSA explained the origin of the
current definitions of passenger
automobiles and light trucks by tracing
them back through the history of the
CAFE program, and did not propose to
change the definitions themselves at
that time, because the agency concluded
that the definitions were largely
consistent with Congress’ intent in
separating passenger automobiles and
light trucks, but also in part because the
agency tentatively concluded that doing
so would not lead to increased fuel
savings. However, the agency tightened
the definitions in § 523.5 to ensure that
only vehicles that actually have 4WD
will be classified as off-highway
vehicles by reason of having 4WD (to
prevent 2WD SUVs that also come in a
4WD “version” from qualifying
automatically as “off-road capable”
simply by reason of the existence of the
4WD version). It also took this action to
ensure that manufacturers may only use
the “greater cargo-carrying capacity”
criterion of 523.5(a)(4) for cargo van-
type vehicles, rather than for SUVs with
removable second-row seats unless they
truly have greater cargo-carrying than
passenger-carrying capacity “as sold” to
the first retail purchaser. NHTSA
concluded that these changes increased
clarity, were consistent with EPCA and
EISA, and responded to the Ninth
Circuit’s decision with regard to vehicle
classification.

However, NHTSA recognizes that
manufacturers may have an incentive to
classify vehicles as light trucks if the

75049 U.S.C. 32901(a)(18). We note that the
statute refers both to vehicles that are 4WD and to
vehicles over 6,000 Ibs GVWR as potential
candidates for off-road capability, if they also meet
the “significant feature * * * designed for off-
highway operation” as defined by the Secretary.
NHTSA would consider “AWD” vehicles as 4WD
for purposes of this determination—they send
power to all wheels of the vehicle all the time,
while 4WD vehicles may only do so part of the
time, which appears to make them equal candidates
for off-road capability given other necessary
characteristics.

751538 F.3d 1172 (9th Cir. 2008).

fuel economy target for light trucks with
a given footprint is less stringent than
the target for passenger cars with the
same footprint. This is often the case
given the current fleet, due to the fact
that the curves are based on actual fuel
economy capabilities of the vehicles to
which they apply. Because of
characteristics like 4WD and towing and
hauling capacity (and correspondingly,
although not necessarily, heavier
weight), the vehicles in the current light
truck fleet are generally less capable of
achieving higher fuel economy levels as
compared to the vehicles in the
passenger car fleet. 2WD SUVs are the
vehicles that could be most readily
redesigned so that they can be “moved”
from the passenger car to the light truck
fleet. A manufacturer could do this by
adding a third row of seats, for example,
or boosting GVWR over 6,000 lbs for a
2WD SUV that already meets the ground
clearance requirements for “off-road
capability.” A change like this may only
be possible during a vehicle redesign,
but since vehicles are redesigned, on
average, every 5 years, at least some
manufacturers may choose to make such
changes before or during the model
years covered by this rulemaking.

In the NPRM, in looking forward to
model years beyond 2011 and
considering how CAFE should operate
in the context of the National Program
and previously-received comments as
requested by President Obama, NHTSA
sought comment on the following
potential changes to NHTSA'’s vehicle
classification system, as well as on
whether, if any of the changes were to
be adopted, they should be applied to
any of the model years covered by this
rulemaking or whether, due to lead time
concerns, they should apply only to MY
2017 and thereafter.

Reclassifying minivans and other
“3-row” light trucks as passenger cars
(i.e., removing 49 CFR 523.5(a)(5)):

NHTSA has received repeated
comments over the course of the last
several rulemakings from environmental
and consumer groups regarding the
classification of minivans as light trucks
instead of as passenger cars.
Commenters have argued that because
minivans generally have three rows of
seats, are built on unibody chassis, and
are used primarily for transporting
passengers, they should be classified as
passenger cars. NHTSA did not accept
these arguments in the MY 2011 final
rule, due to concerns that moving
minivans to the passenger car fleet
would lower the fuel economy targets
for those passenger cars having
essentially the same footprint as the
minivans, and thus lower the overall
fuel average fuel economy level that the
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manufacturers would need to meet.
However, due to the new methodology
for setting standards, the as-yet-
unknown fuel-economy capabilities of
future minivans and 3-row 2WD SUVs,
and the unknown state of the vehicle
market (particularly for MYs 2017 and
beyond), NHTSA did not feel that it
could say with certainty that moving
these vehicles could negatively affect
potential stringency levels for either
passenger cars or light trucks. Thus,
although such a change would not be
made applicable during the MY 2012—
2016 time frame, NHTSA sought
comment on why the agency should or
should not consider, as part of this
rulemaking, reclassifying minivans (and
other current light trucks that qualify as
such because they have three rows of
designated seating positions as standard
equipment) for MYs 2017 and after.

Comments received on this issue were
split between support and opposition.
As perhaps expected, the Alliance,
AIAM, NADA, Chrysler, Ford, and
Toyota all commented in favor of
maintaining 3-row vehicles as light
trucks indefinitely. The Alliance and
Chrysler stated that the existing
definitions for light trucks are consistent
with Congressional intent in EPCA and
EISA, given that Congress could have
changed the 3-row definition in passing
EISA but did not do so. The Alliance,
ATAM, and Chrysler also argued that the
functional characteristics of 3-row
vehicles do make them “truck-like,”
citing their “high load characteristics”
and ability to carry cargo if their seats
are stowed or removed. Ford and Toyota
emphasized the need for stability in the
definitions as manufacturers adjust to
the recent reclassification of many 2WD
SUVs from the truck to the car fleet, and
the Alliance argued further that moving
the 3-row vehicles to the car fleet would
simply deter manufacturers from
continuing to provide them, causing
consumers to purchase larger full-size
vans instead and resulting in less fuel
savings and emissions reductions.
Toyota stated further that no significant
changes have occurred in the
marketplace (as in, not all 2WD SUVs
suddenly have 3 rows) to trigger
additional reclassification beyond that
required by the MY 2011 final rule.
Hyundai neither supported nor objected
to reclassification, but requested ample
lead time for the industry if any changes
are eventually made.

Other commenters favored
reclassification of 3-row vehicles from
the truck to the car fleet: NJ DEP
expressed general support for
reclassifying 3-row vehicles for MYs
2017 and beyond, while the UCSB
student commenters seemed to support

reclassifying these vehicles for the
current rulemaking. The UCSB students
stated that EPCA/EISA properly
distinguishes light trucks based on their
“specialized utility,” either their ability
to go off-road or to transport material
loads, but that 3-row vehicles do not
generally have such utility as sold, and
are clearly primarily sold and used for
transporting passengers. The UCSB
students suggested that reclassifying the
3-row vehicles from the truck to the car
fleet could help to ensure the
anticipated levels of fuel savings by
moving the fleet closer to the 67/33 fleet
split assumed in the agencies’ analysis
for MY 2016, and stated that this would
increase fuel economy over the long
term. The students urged NHTSA to
look at the impact on fuel savings from
reclassifying these vehicles for the
model years covered by the rulemaking.

In response, NHTSA did conduct
such an analysis to attempt to consider
the impact of moving these vehicles. As
previously stated, the agency’s
hypothesis is that moving 3-row
vehicles from the truck to the car fleet
will tend to bring the achieved fuel
economy levels down in both fleets—
the car fleet achieved levels could
theoretically fall due to the introduction
of many more vehicles that are
relatively heavy for their footprint and
thus comparatively less fuel economy-
capable, while the truck fleet achieved
levels could theoretically fall due to the
characteristics of the vehicles remaining
in the fleet (4WDs and pickups, mainly)
that are often comparatively less fuel-
economy capable than 3-row vehicles,
although more vehicles would be
subject to the relatively more stringent
passenger car standards, assuming the
curves were not refit to the data.

The agency first identified which
vehicles should be moved. We
identified all of the 3-row vehicles in
the baseline (MY 2008) fleet,”52 and
then considered whether any could be
properly classified as a light truck under
a different provision of 49 CFR 523.5—
about 40 vehicles were classifiable
under § 523.5(b) as off-highway capable.

The agency then transferred those
remaining 3-row vehicles from the light
truck to the passenger car input sheets
for the Volpe model, re-estimated the
gap in stringency between the passenger
car and light truck standards, shifted the
curves to obtain the same overall
average required fuel economy as under
the final standards, and ran the model
to evaluate potential impacts (in terms
of costs, fuel savings, etc.) of moving
these vehicles. The results of this

752 Of the 430 light trucks models in the fleet, 175

of these had 3 rows.

analysis may be found in the same
location on NHTSA’s Web site as the
results of the analysis of the final
standards. In summary, moving the
vehicles reduced the stringency of the
passenger car standards by
approximately 0.8 mpg on average for
the five years of the rule, and reduced
the stringency of the light truck
standards by approximately 0.2 mpg on
average for the five years of the rule. It
also caused the gap between the car
curve and the truck curve to decrease or
narrow slightly, by 0.1 mpg. However,
the analysis also showed that such a
shift in 3-row vehicles could result in
approximately 676 million fewer gallons
of fuel consumed (equivalent to about 1
percent of the reduction in fuel
consumption under the final standards)
and 7.1 mmt fewer CO, emissions
(equivalent to about 1 percent of the
reduction in CO, emissions under the
final standards) over the lifetime of the
MYs 2012-2016 vehicles. This result is
attributable to slight differences (due to
rounding precision) in the overall
average required fuel economy levels in
MYs 2012-2014, and to the retention of
the relatively high lifetime mileage
accumulation (compared to “traditional”
passenger cars) of the vehicles moved
from the light truck fleet to the
passenger car fleet.

The changes in overall costs and
vehicle price did not necessarily go in
the same direction for both fleets,
however. Overall costs of applying
technology for the passenger car fleet
went up approximately $1 billion per
year for each of MYs 2012—-2016, while
overall costs for the light truck fleet
went down by an average of
approximately $800 million for each
year, such that the net effect was
approximately $200 million additional
spending on technology each year
(equivalent to about 2 percent of the
average increase in annual technology
outlays under the final standards).
Assuming manufacturers would pass
that cost forward to consumers by
increasing vehicle costs, vehicle prices
would increase by an average of
approximately $13 during MYs 2012—
2016.

However, one important point to note
in this comparative analysis is that, due
to time constraints, the agency did not
attempt to refit the respective fleet target
curves or to change the intended
required stringency in MY 2016 of 34.1
mpg for the combined fleets. If we had
refitted curves following the same
procedures described above in Section
II, considering the vehicles in question,
we expect that we might have obtained
a somewhat steeper passenger car curve,
and a somewhat flatter light truck curve.
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If so, this might have increased the gap
in between portions of the passenger car
and light truck curves.

NHTSA agrees with the industry
commenters that some degree of
stability in the passenger car and light
truck definitions will assist the industry
in making the transition to the
stringency of the new National Program,
and therefore will not reclassify 3-row
vehicles to the passenger car fleet for
purposes of MYs 2012—-2016. Going
forward, the real question is how to
balance the benefits of regulatory
stability against the potential benefits of
greater fuel savings if reclassification is
determined to lead in that direction.
NHTSA believes that this question
merits much further analysis before the
agency can make a decision for model
years beyond MY 2016, and will
provide further opportunity for public
comment regarding that analysis prior to
finalizing any changes in the future.

Classifying “like” vehicles together:

Many commenters objected in the
rulemaking for the MY 2011 standards
to NHTSA'’s regulatory separation of
“like” vehicles. Industry commenters
argued that it was technologically
inappropriate for NHTSA to place 4WD
and 2WD versions of the same SUV in
separate classes. They argued that the
vehicles are the same, except for their
drivetrain features, thus giving them
similar fuel economy improvement
potential. They further argued that all
SUVs should be classified as light
trucks. Environmental and consumer
group commenters, on the other hand,
argued that 4WD SUVs and 2WD SUVs
that are “off-highway capable” by virtue
of a GVWR above 6,000 pounds should
be classified as passenger cars, since
they are primarily used to transport
passengers. In the MY 2011 rulemaking,
NHTSA rejected both of these sets of
arguments. NHTSA concluded that 2WD
SUVs that were neither “off-highway
capable” nor possessed “truck-like”
functional characteristics were
appropriately classified as passenger
cars. At the same time, NHTSA also
concluded that because Congress
explicitly designated vehicles with
GVWRs over 6,000 pounds as “off-
highway capable” (if they meet the
ground clearance requirements
established by the agency), NHTSA did
not have authority to move these
vehicles to the passenger car fleet.

With regard to the first argument, that
“like” vehicles should be classified
similarly (i.e., that 2WD SUVs should be
classified as light trucks because,
besides their drivetrain, they are “like”
the 4WD version that qualifies as a light
truck), NHTSA continues to believe that
2WD SUVs that do not meet any part of

the existing regulatory definition for
light trucks should be classified as
passenger cars. However, NHTSA
recognizes the additional point raised
by industry commenters in the MY 2011
rulemaking that manufacturers may
respond to this tighter classification by
ceasing to build 2WD versions of SUVs,
which could reduce fuel savings. In
response to that point, NHTSA stated in
the MY 2011 final rule that it expects
that manufacturer decisions about
whether to continue building 2WD
SUVs will be driven in much greater
measure by consumer demand than by
NHTSA'’s regulatory definitions. If it
appears, in the course of the next
several model years, that manufacturers
are indeed responding to the CAFE
regulatory definitions in a way that
reduces overall fuel savings from
expected levels, it may be appropriate
for NHTSA to review this question
again. NHTSA sought comment in the
NPRM on how the agency might go
about reviewing this question as more
information about manufacturer
behavior is accumulated, but no
commenters really responded to this
issue directly, although several cited the
possibility that manufacturers might
cease to build 2WD SUVs as a way of
avoiding the higher passenger car curve
targets in arguing that the agencies
should implement backstop standards
for all fleets. Since NHTSA has already
stated above that it will revisit the
backstop question as necessary in the
future, we may as well add that we will
consider the need to classify “like”
vehicles together as necessary in the
future.

With regard to the second argument,
that NHTSA should move vehicles that
qualify as “off-highway capable” from
the light truck to the passenger car fleet
because they are primarily used to
transport passengers, NHTSA reiterates
that EPCA is clear that certain vehicles
are non-passenger automobiles (i.e.,
light trucks) because of their off-
highway capabilities, regardless of how
they may be used day-to-day.

However, NHTSA suggested in the
NPRM that it could explore additional
approaches, although it cautioned that
not all could be pursued on current law.
Possible alternative legal regimes might
include: (a) Classifying vehicles as
passenger cars or light trucks based on
use alone (rather than characteristics);
(b) removing the regulatory distinction
altogether and setting standards for the
entire fleet of vehicles instead of for
separate passenger car and light truck
fleets; or (c) dividing the fleet into
multiple categories more consistent
with current vehicle fleets (i.e., sedans,
minivans, SUVs, pickup trucks, etc.).

NHTSA sought comment on whether
and why it should pursue any of these
courses of action.

Some commenters (ICCT, CBD,
NESCAUM) did raise the issue of
removing the regulatory distinction
between cars and trucks and setting
standards for the entire fleet of vehicles,
but those commenters did not appear to
recognize the fact that EPCA/EISA
expressly requires that NHTSA set
separate standards for passenger cars
and light trucks. As the statute is
currently written, NHTSA does not
believe that a single standard would be
appropriate unless the observed
relationship between footprint and fuel
economy of the two fleets converged
significantly over time. Nevertheless,
NHTSA will continue to monitor the
issue going forward.

Besides these issues in vehicle
classification, NHTSA additionally
received comments from two
manufacturers on issues not raised by
NHTSA in the NPRM. VW requested
clarification with respect to how the
agency evaluates a vehicle for off-road
capability under 49 CFR 523.5(b)(2),
asking the agency to measure vehicles
with “active ride height management” at
the “height setting representative of off-
road operation if the vehicle has the
capability to change ride height.”
NHTSA issued an interpretation to
Porsche in 2004 addressing this issue,
when Porsche asked whether a driver-
controlled variable ride height
suspension system could be used in the
“off-road” ride height position to meet
the suspension parameters required for
an off- road classification
determination.”53 Porsche argued that a
vehicle should not need to satisfy the
four-out-of-five criteria at all ride
heights in order to be deemed capable
of off-highway operation. NHTSA
agreed that 523.5(b)(2) does not require
a vehicle to meet four of the five criteria
at all ride heights, but stated that a
vehicle must meet four out of the five
criteria in at least one ride height. The
agency determined that it would be
appropriate to measure the vehicle’s
running clearance with the vehicle’s
adjustable suspension placed in the
position(s) intended for off-road
operation under real-world conditions.

Thus, NHTSA clarifies that the agency
would consider it appropriate to
measure vehicles for off-road capability
at the height setting intended for off-
road operation under real-world
conditions. However, we note that
before this question need be asked and
answered, the vehicle must first either

753 Available at http://isearch.nhtsa.gov/files/
porschevrhs.html (last accessed Mar. 1, 2010).
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be equipped with 4WD or be rated at
more than 6,000 pounds gross vehicle
weight to be eligible for classification as
a light truck under 49 CFR 523.5(b).

The final comment on the issue of
vehicle classification was received from
Honda, who recommended that
deformable aero parts, such as strakes,
should be excluded from the ride height
measurements that determine whether a
vehicle qualifies as a truck for off-road
capability. The air strakes described by
Honda are semi-deformable parts
similar to a mud flap that can be used
to improve a vehicle’s aerodynamics,
and thus to improve its fuel economy.
Honda argued that NHTSA would deter
the application of this technology if it
did not agree to measure ride height
with the air strakes at their most
deformed state, because otherwise a
vehicle so equipped would have to be
classified as a passenger car and thus be
faced with the more stringent standard.

In response, Honda did not provide
enough information to the agency for
the agency to make a decision with
regard to how air strakes should be
considered in measuring a vehicle for
off-road capability. NHTSA personnel
would prefer to directly examine a
vehicle equipped with these devices
before considering the issue further. The
agency will defer consideration of this
issue to another time, and no changes
will be made in this final rule in
response to this comment.

L. Compliance and Enforcement

1. Overview

NHTSA’s CAFE enforcement program
and the compliance flexibilities
available to manufacturers are largely
established by statute—unlike the CAA,
EPCA and EISA are very prescriptive
and leave the agency limited authority
to increase the flexibilities available to
manufacturers. This was intentional,
however. Congress balanced the energy
saving purposes of the statute against
the benefits of the various flexibilities
and incentives it provided and placed
precise limits on those flexibilities and
incentives. For example, while the
Department sought authority for
unlimited transfer of credits between a
manufacturer’s car and light truck fleets,
Congress limited the extent to which a
manufacturer could raise its average fuel
economy for one of its classes of
vehicles through credit transfer in lieu
of adding more fuel saving technologies.
It did not want these provisions to slow
progress toward achieving greater
energy conservation or other policy
goals. In keeping with EPCA’s focus on
energy conservation, NHTSA has done
its best, for example, in crafting the

credit transfer and trading regulations
authorized by EISA, to ensure that total
fuel savings are preserved when
manufacturers exercise their compliance
flexibilities.

The following sections explain how
NHTSA determines whether
manufacturers are in compliance with
the CAFE standards for each model
year, and how manufacturers may
address potential non-compliance
situations through the use of
compliance flexibilities or fine payment.

2. How does NHTSA determine
compliance?

a. Manufacturer Submission of Data and
CAFE Testing by EPA

NHTSA begins to determine CAFE
compliance by considering pre- and
mid-model year reports submitted by
manufacturers pursuant to 49 CFR part
537, Automotive Fuel Economy
Reports.754 The reports for the current
model year are submitted to NHTSA
every December and July. As of the time
of this final rule, NHTSA has received
pre-model year reports from
manufacturers for MY 2010, and
anticipates receiving mid-model year
reports for MY 2010 in July of this year.
Although the reports are used for
NHTSA’s reference only, they help the
agency, and the manufacturers who
prepare them, anticipate potential
compliance issues as early as possible,
and help manufacturers plan
compliance strategies. Currently,
NHTSA receives these reports in paper
form. In order to facilitate submission
by manufacturers and consistent with
the President’s electronic government
initiatives, NHTSA proposed to amend
part 537 to allow for electronic
submission of the pre- and mid-model
year CAFE reports. The only comments
addressing this proposal were from
Ferrari, who supported it in the interest
of efficiency, and Ford, who did not
object as long as CBI was sufficiently
protected. Having received no
comments objecting, NHTSA is
finalizing this change to part 537.

NHTSA makes its ultimate
determination of manufacturers’ CAFE
compliance upon receiving EPA’s
official certified and reported CAFE
data. The EPA certified data is based on
vehicle testing and on final model year
data submitted by manufacturers to EPA
pursuant to 40 CFR 600.512, Model Year
Report, no later than 90 days after the
end of the calendar year. Pursuant to 49
U.S.C. 32904(e), EPA is responsible for
calculating automobile manufacturers’
CAFE values so that NHTSA can

75449 CFR part 537 is authorized by 49 U.S.C.
32907.

determine compliance with the CAFE
standards. In measuring the fuel
economy of passenger cars, EPA is
required by EPCA755 to use the EPA test
procedures in place as of 1975 (or
procedures that give comparable
results), which are the city and highway
tests of today, with adjustments for
procedural changes that have occurred
since 1975. EPA uses similar procedures
for light trucks, although, as noted
above, EPCA does not require it to do
s0.
As discussed above in Section III, a
number of commenters raised the issue
of whether the city and highway test
procedures and the calculation are still
appropriate or whether they may be
outdated. Several commenters argued
that the calculation should be more
“real-world”: For example, ACEEE
stated that EPA should use a “correction
factor” like the one used for the fuel
economy label in the interim until test
procedures can be changed, while
BorgWarner, Cummins, Honeywell,
MECA, and MEMA argued that EPA
should change the weighting of the city
and highway cycles (to more highway
and less city) to reflect current
American driving patterns and to avoid
biasing the calculation against
technologies that provide greater
efficiency in highway driving than in
city driving. Sierra Club et al.
commented that the fact that EPA was
proposing to allow off-cycle credits
indicated that the test procedures and
the calculation needed updating.
Several commenters (API, James Hyde,
MECA, NACAA, and NY DEC) stated
that the test procedures should use more
“real-world” fuel, like E-10 instead of
“indolene clear.” The UCSB students
also had a number of comments aimed
at making the test procedures more
thorough and real-world. Several
industry-related commenters (AIAM,
Ferrari, and Ford) argued to the contrary
that existing test procedures and
calculations are fine for now, and that
any changes would require significant
lead time to allow manufacturers to
adjust their plans to the new
procedures.

Statutorily, the decision to change the
test procedures or calculation is within
EPA’s discretion, so NHTSA will not
attempt to answer these comments in
detail, see supra Section III for EPA’s
responses. We note simply that the
agency recognizes the need for lead time
for the industry if test procedures were
to change in the future to become more
real-world, and will keep it in mind.

One notable shortcoming of the 1975
test procedure is that it does not include

75549 U.S.C. 32904(c).
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a provision for air conditioner usage
during the test cycle. As discussed in
Section III above, air conditioner usage
increases the load on a vehicle’s engine,
reducing fuel efficiency and increasing
CO, emissions. Since the air conditioner
is not turned on during testing,
equipping a vehicle model with a
relatively inefficient air conditioner will
not adversely affect that model’s
measured fuel economy, while
equipping a vehicle model with a
relatively efficient air conditioner will
not raise that model’s measured fuel
economy. The fuel economy test
procedures for light trucks could be
amended through rulemaking to provide
for air conditioner operation during
testing and to take other steps for
improving the accuracy and
representativeness of fuel economy
measurements. In the NPRM, NHTSA
sought comment regarding
implementing such amendments
beginning in MY 2017 and also on the
more immediate interim step of
providing credits under 49 U.S.C.
32904(c) for light trucks equipped with
relatively efficient air conditioners for
MYs 2012-2016. NHTSA emphasized
that modernizing the passenger car test
procedures as well would not be
possible under EPCA as currently
written.

Comments were split as to whether
the test procedure should be changed.
Several manufacturers and
manufacturer groups (BMW, GM,
Toyota, VW, the Alliance) opposed
changes to the test procedures to
account for A/C usage on the grounds
that any changes could create negative
unintended consequences. Public
Citizen also opposed changes to the test
procedure, arguing that the fuel
economy information presented to the
consumer on the fuel economy label is
already confusing, and that further
changes to the light truck test
procedures when there was no authority
to change the passenger car test
procedures would simply result in more
confusion. In contrast, NJ DEP fully
supported changes to the light truck test
procedures beginning with MY 2017,
and an individual commenter (Weber)
also supported the inclusion of A/C in
the test procedures to represent real-
world “A/C on” time.

However, some of the same
commenters—BMW, Toyota, and VW,
for example—that opposed changes to
the test procedure supported NHTSA
allowing credits for A/C. Toyota stated
that it supported anything that
increased compliance flexibility, while
VW emphasized that A/C credits for
CAFE would help to address the fact
that NHTSA'’s standards could end up

being more stringent than EPA’s for
manufacturers relying heavily on A/C
improvements to meet the GHG
standards. NJ DEP also supported
interim A/C credits for light trucks, but
in contrast to VW, argued that the light
truck standards would have to be made
more stringent to account for those
credits if they were allowed.

Other commenters (Chrysler, Daimler,
Ferrari) supported interim A/C credits
for light truck CAFE, but stated that
such credits could simply be added to
EPA’s calculation of CAFE under 49
U.S.C. 32904(c) without any change in
the test procedure ever being necessary.
Daimler stated that the prohibition on
changing the test procedure, according
to legislative history, was to avoid
sudden and dramatic changes and
provide consistency for manufacturers
in the beginning of the CAFE program,
but that nothing indicated that EPA was
barred from updating the way a
manufacturer’s fuel economy is
calculated after the test procedures are
followed. Daimler emphasized that EPA
has broad authority in how it calculates
fuel economy, and that adding credits at
the end of the calculation would make
CAFE more consistent with the GHG
program and recognize real-world
benefits not measured by the test cycle.
Daimler argued that if EPA did not
include A/C credits as part of the
calculation, it would remove incentives
to improve A/C, because those gains
could not be used for CAFE compliance
and NHTSA has no authority to include
A/C in determining stringency, because
A/C is a “parasitic load” that does not
impact mpg.

Some commenters opposed interim
A/C credits. CARB stated that no A/C
credits should be given under EPCA
unless the test procedures can be
changed to fully account for A/C and
NHTSA is given clear authority for
A/C, while GM stated that NHTSA’s
authority to create additional types of
credits must be limited by the fact that
Congress clearly provided in EPCA for
some types of CAFE credits but not for
A/G-related credits for CAFE.

NHTSA has decided not to implement
interim A/C credits for purposes of this
final rule and MYs 2012-2016 light
trucks. Changes to the test procedure for
light trucks will be considered by the
agencies in subsequent rulemakings.

While NHTSA agrees with
commenters that the EPA authority to
consider how fuel economy is
calculated is broad, especially as to light
trucks, we disagree that credits could
simply be added to the CAFE
calculation without making parallel
changes in CAFE standard stringency to
reflect their availability. CAFE

stringency is determined, in part, with
reference to the technologies available
to manufacturers to improve mpg. If a
technology draws power from the
engine, like A/C, then making that
technology more efficient to reduce its
load on the engine will conserve fuel,
consistent with EPCA’s purposes.
However, as noted above, some
technologies that improve mpg are not
accounted for in current CAFE test
procedures. NHTSA agrees that the test
procedures should be updated to
account for the real-world loads on the
engine and their impact on fuel
economy, but recognizes that
manufacturers will need lead-time and
advance notice in order to ready
themselves for such changes and their
impact on CAFE compliance.

Thus, if manufacturers are able to
achieve improvements in mpg that are
not reflected on the test cycle, then the
level of CAFE that they are capable of
achieving is higher than that which
their performance on the test cycle
would otherwise indicate, which
suggests, in turn, that a higher
stringency is feasible. NHTSA has
determined that the current CAFE levels
being finalized today are feasible using
traditional “tailpipe technologies” alone.
If manufacturers are capable of
improving fuel economy beyond that
level using A/C technologies, and wish
to receive credit for doing so, then
NHTSA believes that more stringent
CAFE standards would need to be
established. Not raising CAFE could
allow manufacturers to leave tailpipe
technology on the table and make
cheaper A/C improvements, which
would not result in the maximum
feasible fuel savings contemplated by
EPCA.

Because raising CAFE stringency in
conjunction with allowing A/C credits
was not a possibility clearly
contemplated in the NPRM, NHTSA
does not believe that it would be within
scope of notice for purposes of this
rulemaking. Accordingly, the final rule
cannot provide for interim A/C credits.
However, if NHTSA were to allow A/C
credits in the future, NHTSA believes it
would be required to increase standard
stringency accordingly, to avoid losses
in fuel savings, as stated above. NHTSA
will consider this approach further,
ensuring that any changes to the
treatment of A/C and accompanying
changes in CAFE stringency are made
with sufficient notice and lead-time.

b. NHTSA Then Analyzes EPA-Certified
CAFE Values for Compliance

Determining CAFE compliance is
fairly straightforward: After testing, EPA
verifies the data submitted by
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manufacturers and issues final CAFE
reports to manufacturers and to NHTSA
between April and October of each year
(for the previous model year), and
NHTSA then identifies the
manufacturers’ compliance categories
(fleets) that do not meet the applicable
CAFE fleet standards.

To determine if manufacturers have
earned credits that would offset those
shortfalls, NHTSA calculates a
cumulative credit status for each of a
manufacturer’s vehicle compliance
categories according to 49 U.S.C. 32903.
If a manufacturer’s compliance category
exceeds the applicable fuel economy
standard, NHTSA adds credits to the
account for that compliance category. If
a manufacturer’s vehicles in a particular
compliance category fall below the
standard fuel economy value, NHTSA
will provide written notification to the
manufacturer that it has not met a
particular fleet standard. The
manufacturer will be required to
confirm the shortfall and must either:
Submit a plan indicating it will allocate
existing credits, and/or for MY 2011 and
later, how it will earn, transfer and/or
acquire credits; or pay the appropriate
civil penalty. The manufacturer must
submit a plan or payment within 60
days of receiving agency notification.
The amount of credits are determined
by multiplying the number of tenths of
a mpg by which a manufacturer
exceeds, or falls short of, a standard for
a particular category of automobiles by
the total volume of automobiles of that
category manufactured by the
manufacturer for a given model year.
Credits used to offset shortfalls are
subject to the three and five year
limitations as described in 49 U.S.C.
32903(a). Transferred credits are subject
to the limitations specified by 49 U.S.C.
32903(g)(3). The value of each credit,
when used for compliance, received via
trade or transfer is adjusted, using the
adjustment factor described in 49 CFR
536.4, pursuant to 49 U.S.C. 32903(f)(1).
Credit allocation plans received from
the manufacturer will be reviewed and
approved by NHTSA. NHTSA will
approve a credit allocation plan unless
it finds the proposed credits are
unavailable or that it is unlikely that the
plan will result in the manufacturer
earning sufficient credits to offset the
subject credit shortfall. If a plan is
approved, NHTSA will revise the
respective manufacturer’s credit account
accordingly. If a plan is rejected,
NHTSA will notify the respective
manufacturer and request a revised plan
or payment of the appropriate fine.

In the event that a manufacturer does
not comply with a CAFE standard, even
after the consideration of credits, EPCA

provides for the assessing of civil
penalties. The Act specifies a precise
formula for determining the amount of
civil penalties for such a
noncompliance. The penalty, as
adjusted for inflation by law, is $5.50 for
each tenth of a mpg that a
manufacturer’s average fuel economy
falls short of the standard for a given
model year multiplied by the total
volume of those vehicles in the affected
fleet (i.e., import or domestic passenger
car, or light truck), manufactured for
that model year. The amount of the
penalty may not be reduced except
under the unusual or extreme
circumstances specified in the statute.
All penalties are paid to the U.S.
Treasury and not to NHTSA itself.756

Unlike the National Traffic and Motor
Vehicle Safety Act, EPCA does not
provide for recall and remedy in the
event of a noncompliance. The presence
of recall and remedy provisions 757 in
the Safety Act and their absence in
EPCA is believed to arise from the
difference in the application of the
safety standards and CAFE standards. A
safety standard applies to individual
vehicles; that is, each vehicle must
possess the requisite equipment or
feature which must provide the
requisite type and level of performance.
If a vehicle does not, it is noncompliant.
Typically, a vehicle does not entirely
lack an item or equipment or feature.
Instead, the equipment or features fails
to perform adequately. Recalling the
vehicle to repair or replace the
noncompliant equipment or feature can
usually be readily accomplished.

In contrast, a CAFE standard applies
to a manufacturer’s entire fleet for a
model year. It does not require that a
particular individual vehicle be
equipped with any particular equipment
or feature or meet a particular level of
fuel economy. It does require that the
manufacturer’s fleet, as a whole,
comply. Further, although under the
attribute-based approach to setting
CAFE standards fuel economy targets
are established for individual vehicles
based on their footprints, the vehicles
are not required to comply with those
targets on a model-by-model or vehicle-
by-vehicle basis. However, as a practical

756 Honeywell commented that any fines imposed
and collected under the CAFE and GHG standards
should be appropriated to the development of
vehicle technologies that continue to improve fuel
economy in the future, and that the direct
application of the penalties collected would
support the underlying legislative policy and drive
innovation. While NHTSA certainly would not
oppose such an outcome, it would lie within the
hands of Congress and not the agency to direct the
use of the fines in that manner.

75749 U.S.C. 30120, Remedies for defects and
noncompliance.

matter, if a manufacturer chooses to
design some vehicles so they fall below
their target levels of fuel economy, it
will need to design other vehicles so
they exceed their targets if the
manufacturer’s overall fleet average is to
meet the applicable standard.

Thus, under EPCA, there is no such
thing as a noncompliant vehicle, only a
noncompliant fleet. No particular
vehicle in a noncompliant fleet is any
more, or less, noncompliant than any
other vehicle in the fleet.

After enforcement letters are sent,
NHTSA continues to monitor receipt of
credit allocation plans or civil penalty
payments that are due within 60 days
from the date of receipt of the letter by
the vehicle manufacturer, and takes
further action if the manufacturer is
delinquent in responding.

Several commenters encouraged the
agency to increase the transparency of
how the agency monitors and enforces
CAFE compliance. EDF, Public Citizen,
Sierra Club et al., UCS, and Porsche all
commented that NHTSA should publish
an annual compliance report for
manufacturers, and Porsche suggested
that it be available online. Sierra Club
et al. and Porsche stated that this would
help clarify manufacturers’ credit status
(for the benefit of the public and
manufacturers looking to purchase
credits, respectively) and sales, and
Sierra Club et al. further stated that the
agency should make public all
information regarding credits and
attained versus projected fleet average
mpg levels. EDF similarly urged the
agency to provide publicly a compliance
report every year that would include
any recommended adjustments to the
program, enforcement actions, or
prospective policy action to ensure the
policy objectives are achieved.

In response, NHTSA agrees that there
could be substantial benefits to
increasing the transparency of
information concerning the credit
holdings of each credit holder. Along
with the MY 2011 final rule, NHTSA
issued a new regulation 49 CFR part 536
to implement the new CAFE credit
trading and transfer programs
authorized by EISA. Paragraph 536.5(e)
requires that we periodically publish
credit holding information. NHTSA
plans to make this information available
to the public on the NHTSA Web site.
The exact format that will be used to
display this information has not been
finalized but it is our plan to begin
making this information available no
later than calendar year 2011 to
coincide with MY 2011 when
manufacturers may begin utilizing
credit trades and transfers.
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3. What compliance flexibilities are
available under the CAFE program and
how do manufacturers use them?

There are three basic flexibilities
permitted by EPCA/EISA that
manufacturers can use to achieve
compliance with CAFE standards
beyond applying fuel economy-
improving technologies: (1) Building
dual- and alternative-fueled vehicles; (2)
banking, trading, and transferring
credits earned for exceeding fuel
economy standards; and (3) paying
fines. We note again that while these
flexibility mechanisms will reduce
compliance costs to some degree for
most manufacturers, 49 U.S.C. 32902(h)
expressly prohibits NHTSA from
considering the availability of credits
(either for building dual- or alternative-
fueled vehicles or from accumulated
transfers or trades) in determining the
level of the standards. Thus, NHTSA
may not raise CAFE standards because
manufacturers have enough credits to
meet higher standards. This is an
important difference from EPA’s
authority under the CAA, which does
not contain such a restriction, and
which allows EPA to set higher
standards as a result.

a. Dual- and Alternative-Fueled
Vehicles

As discussed at length in prior
rulemakings, EPCA encourages
manufacturers to build alternative-
fueled and dual- (or flexible-) fueled
vehicles by providing special fuel
economy calculations for “dedicated”
(that is, 100 percent) alternative fueled
vehicles and “dual-fueled” (that is,
capable of running on either the
alternative fuel or gasoline) vehicles.
The fuel economy of a dedicated
alternative fuel vehicle is determined by
dividing its fuel economy in equivalent
miles per gallon of gasoline or diesel
fuel by 0.15.758 Thus, a 15 mpg
dedicated alternative fuel vehicle would
be rated as 100 mpg. For dual-fueled
vehicles, the rating is the average of the
fuel economy on gasoline or diesel and
the fuel economy on the alternative fuel
vehicle divided by 0.15.759

For example, this calculation
procedure turns a dual-fueled vehicle
that averages 25 mpg on gasoline or
diesel into a 40 mpg vehicle for CAFE
purposes. This assumes that (1) the
vehicle operates on gasoline or diesel 50
percent of the time and on alternative
fuel 50 percent of the time; (2) fuel
economy while operating on alternative
fuel is 15 mpg (15/.15 = 100 mpg); and

75849 U.S.C. 32905(a).
75949 U.S.C. 32905(b).

(3) fuel economy while operating on gas
or diesel is 25 mpg. Thus:
CAFE FE = 1/{0.5/(mpg gas) + 0.5/(mpg
alt fuel)} = 1/0.5/25 + 0.5/100} =
40 mpg
In the case of natural gas, the
calculation is performed in a similar
manner. The fuel economy is the
weighted average while operating on
natural gas and operating on gas or
diesel. The statute specifies that 100
cubic feet (ft3) of natural gas is
equivalent to 0.823 gallons of gasoline.
The gallon equivalency of natural gas is
equal to 0.15 (as for other alternative
fuels).760 Thus, if a vehicle averages 25
miles per 100 ft3 of natural gas, then:
CAFE FE = (25/100) * (100/.823)*(1/
0.15) = 203 mpg
Congress extended the incentive in
EISA for dual-fueled automobiles
through MY 2019, but provided for its
phase out between MYs 2015 and
2019.761 The maximum fuel economy
increase which may be attributed to the
incentive is thus as follows:

Model year ing:ggse
MYs 1993-2014 ......cccovvveeeeenne 1.2
MY 2015 .............. 1.0
MY 2016 .... 0.8
MY 2017 .... 0.6
MY 2018 .... 0.4
MY 2019 ........... 0.2
After MY 2019 ......cooeeiiiiiees 0

49 CFR part 538 implements the
statutory alternative-fueled and dual-
fueled automobile manufacturing
incentive. NHTSA updated part 538 as
part of this final rule to reflect the EISA
changes extending the incentive to MY
2019, but to the extent that 49 U.S.C.
32906(a) differs from the current version
of 49 CFR 538.9, the statute supersedes
the regulation, and regulated parties
may rely on the text of the statute.

A major difference between EPA’s
statutory authority and NHTSA’s
statutory authority is that the CAA
contains no specific prescriptions with
regard to credits for dual- and
alternative-fueled vehicles comparable
to those found in EPCA/EISA. As an
exercise of that authority, and as
discussed in Section III above, EPA is
offering similar credits for dual- and
alternative-fueled vehicles through MY
2015 for compliance with its CO»
standards, but for MY 2016 and beyond
EPA will establish CO, emission levels

76049 U.S.C. 32905(c).

76149 U.S.C. 32906(a). NHTSA notes that the
incentive for dedicated alternative-fuel
automobiles, automobiles that run exclusively on
an alternative fuel, at 49 U.S.C. 32905(a), was not
phased-out by EISA.

for alternative fuel vehicles based on
measurement of actual CO, emissions
during testing, plus a manufacturer
demonstration that the vehicles are
actually being run on the alternative
fuel. The manufacturer would then be
allowed to weight the gasoline and
alternative fuel test results based on the
proportion of actual usage of both fuels,
as discussed above in Section III.
NHTSA has no such authority under
EPCA/EISA to require that vehicles
manufactured for the purpose of
obtaining the credit actually be run on
the alternative fuel, but requested
comment in the NPRM on whether it
should seek legislative changes to revise
its authority to address this issue.
NHTSA received only one comment
on this issue: VW commented that
NHTSA should not seek a change in its
authority, because Congress’ intent for
NHTSA is already clear. VW did,
however, encourage NHTSA to include
the statutory FFV credit phase-out in
Part 538, which the agency is doing.

b. Credit Trading and Transfer

As part of the MY 2011 final rule,
NHTSA established Part 536 for credit
trading and transfer. Part 536
implements the provisions in EISA
authorizing NHTSA to establish by
regulation a credit trading program and
directing it to establish by regulation a
credit transfer program.762 Since its
enactment, EPCA has permitted
manufacturers to earn credits for
exceeding the standards and to carry
those credits backward or forward. EISA
extended the “carry-forward” period
from three to five model years, and left
the “carry-back” period at three model
years. Under part 536, credit holders
(including, but not limited to,
manufacturers) will have credit
accounts with NHTSA, and will be able
to hold credits, use them to achieve
compliance with CAFE standards,
transfer them between compliance
categories, or trade them. A credit may
also be cancelled before its expiry date,
if the credit holder so chooses. Traded
and transferred credits are subject to an
“adjustment factor” to ensure total oil
savings are preserved, as required by
EISA.763 EISA also prohibits credits

762 Congress required that DOT establish a credit
“transferring” regulation, to allow individual
manufacturers to move credits from one of their
fleets to another (e.g., using a credit earned for
exceeding the light truck standard for compliance
with the domestic passenger car standard). Congress
allowed DOT to establish a credit “trading”
regulation, so that credits may be bought and sold
between manufacturers and other parties.

763 Ford and Toyota both commented on
NHTSA'’s use of the adjustment factor: Ford stated
that it preferred a streamlined “megagrams”

Continued
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earned before MY 2011 from being
transferred, so NHTSA has developed
several regulatory restrictions on trading
and transferring to facilitate Congress’
intent in this regard. EISA also
establishes a “cap” for the maximum
increase in any compliance category
attributable to transferred credits: For
MYs 2011-2013, transferred credits can
only be used to increase a
manufacturer’s CAFE level in a given
compliance category by 1.0 mpg; for
MYs 2014-2017, by 1.5 mpg; and for
MYs 2018 and beyond, by 2.0 mpg.

NHTSA recognizes that some
manufacturers may have to rely on
credit transferring for compliance in
MYs 2012-2017.764 As a way to improve
the transferring flexibility mechanism
for manufacturers, NHTSA interprets
EISA not to prohibit the banking of
transferred credits for use in later model
years. Thus, NHTSA believes that the
language of EISA may be read to allow
manufacturers to transfer credits from
one fleet that has an excess number of
credits, within the limits specified, to
another fleet that may also have excess
credits instead of transferring only to a
fleet that has a credit shortfall. This
would mean that a manufacturer could
transfer a certain number of credits each
year and bank them, and then the
credits could be carried forward or back
“without limit” later if and when a
shortfall ever occurred in that same
fleet. NHTSA bases this interpretation
on 49 U.S.C. 32903(g)(2), which states
that transferred credits “are available to
be used in the same model years that the
manufacturer could have applied such
credits under subsections (a), (b), (d),
and (e), as well as for the model year in
which the manufacturer earned such
credits.” The EISA limitation applies
only to the application of such credits
for compliance in particular model
years, and not their transfer per se. If
transferred credits have the same
lifespan and may be used in carry-back
and carry-forward plans, it seems
reasonable that they should be allowed
to be stored in any fleet, rather than

approach like EPA was proposing, while Toyota
stated that NHTSA and EPA should use consistent
VMT estimates for purposes of all analysis and for
use in the adjustment factor. In response to Ford,
NHTSA is maintaining use of the adjustment factor
just finalized last March, which uses mpg rather
than gallons or grams and is thus consistent with
the rest of the CAFE program. In response to
Toyota, NHTSA agrees that consistency of VMT
estimates should be maintained and will revise the
adjustment factor as necessary.

764 In contrast, manufacturers stated in comments
in NHTSA’s MY 2011 rulemaking that they did not
anticipate a robust market for credit trading, due to
competitive concerns. NHTSA does not yet know
whether those concerns will continue to deter
manufacturers from exercising the trading
flexibility during MYs 2012-2016.

only in the fleet in which they were
earned. Of course, manufacturers could
not transfer and bank credits for
purposes of achieving the minimum
standard for domestically-manufactured
passenger cars, as prohibited by 49
U.S.C. 32903(g)(4). Transferred and
banked credits would additionally still
be subject to the adjustment factor when
actually used, which would help to
ensure that total oil savings are
preserved while still offering greater
flexibility to manufacturers. This
interpretation of EISA also helps
NHTSA, to some extent, to harmonize
better with EPA’s CO; program, which
allows unlimited banking and transfer
of credits. NHTSA sought comment in
the NPRM on this interpretation of
EISA.

Only one commenter, VW,
commented on NHTSA'’s interpretation
of EISA as allowing the banking of
transferred credits, and agreed with it.
VW suggested that NHTSA revise part
536 to clarify accordingly, and that
NHTSA include the statutory transfer
cap in part 536 as well. While NHTSA
does not believe that including the
statutory transfer cap in the regulation
is necessary, NHTSA will revise Part
536 in this final rule by amending the
definition of “transfer” as follows (in
bold and italics):

Transfer means the application by a
manufacturer of credits earned by that
manufacturer in one compliance category or
credits acquired be trade (and originally
earned by another manufacturer in that
category) to achieve compliance with fuel
economy standards with respect to a different
compliance category. For example, a
manufacturer may purchase light truck
credits from another manufacturer, and
transfer them to achieve compliance in the
manufacturer’s domestically manufactured
passenger car fleet. Subject to the credit
transfer limitations of 49 U.S.C. 32903
(g)(3), credits can also be transferred
across compliance categories and
banked or saved in that category to be
carried forward or backward to address
a credit shortfall.

c. Payment of Fines

If a manufacturer’s average miles per
gallon for a given compliance category
(domestic passenger car, imported
passenger car, light truck) falls below
the applicable standard, and the
manufacturer cannot make up the
difference by using credits earned or
acquired, the manufacturer is subject to
penalties. The penalty, as mentioned, is
$5.50 for each tenth of a mpg that a
manufacturer’s average fuel economy
falls short of the standard for a given
model year, multiplied by the total
volume of those vehicles in the affected
fleet, manufactured for that model year.

NHTSA has collected $785,772,714.50
to date in CAFE penalties, the largest
ever being paid by DaimlerChrysler for
its MY 2006 import passenger car fleet,
$30,257,920.00. For their MY 2008
fleets, six manufacturers paid CAFE
fines for not meeting an applicable
standard—Ferrari, Maserati, Mercedes-
Benz, Porsche, Chrysler and Fiat—for a
total of $12,922,255,50.

NHTSA recognizes that some
manufacturers may use the option to
pay fines as a CAFE compliance
flexibility—presumably, when paying
fines is deemed more cost-effective than
applying additional fuel economy-
improving technology, or when adding
fuel economy-improving technology
would fundamentally change the
characteristics of the vehicle in ways
that the manufacturer believes its target
consumers would not accept. NHTSA
has no authority under EPCA/EISA to
prevent manufacturers from turning to
fine-payment if they choose to do so.
This is another important difference
from EPA’s authority under the CAA,
which allows EPA to revoke a
manufacturer’s certificate of conformity
that permits it to sell vehicles if EPA
determines that the manufacturer is in
non-compliance, and does not permit
manufacturers to pay fines in lieu of
compliance with applicable standards.

NHTSA has grappled repeatedly with
the issue of whether fines are
motivational for manufacturers, and
whether raising fines would increase
manufacturers’ compliance with the
standards. EPCA authorizes increasing
the civil penalty very slightly up to
$10.00, exclusive of inflationary
adjustments, if NHTSA decides that the
increase in the penalty “will result in, or
substantially further, substantial energy
conservation for automobiles in the
model years in which the increased
penalty may be imposed; and will not
have a substantial deleterious impact on
the economy of the United States, a
State, or a region of a State.” 49 U.S.C.
32912(c).

To support a decision that increasing
the penalty would result in “substantial
energy conservation” without having “a
substantial deleterious impact on the
economy,” NHTSA would likely need to
provide some reasonably certain
quantitative estimates of the fuel that
would be saved, and the impact on the
economy, if the penalty were raised.
Comments received on this issue in the
past have not explained in clear
quantitative terms what the benefits and
drawbacks to raising the penalty might
be. Additionally, it may be that the
range of possible increase that the
statute provides, i.e., up to $10 per tenth
of a mpg, is insufficient to result in
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substantial energy conservation,
although changing this would require an
amendment to the statute by Congress.
While NHTSA continues to seek to gain
information on this issue to inform a
future rulemaking decision, we
requested in the NPRM that commenters
wishing to address this issue please
provide, as specifically as possible,
estimates of how raising or not raising
the penalty amount will or will not
substantially raise energy conservation
and impact the economy.

Only Ferrari and Daimler commented
on this issue. Both manufacturers
argued that raising the penalty would
have no impact on fuel savings and
would simply hurt the manufacturers
forced to pay it. Daimler stated further
that the agency’s asking for a
quantitative analysis ignores the fact
that manufacturers pay fines because
they cannot increase energy savings any
further. Thus, again, the agency finds
itself without a clear quantitative
explanation of what the benefits and
drawbacks to raising the penalty might
be, but it continues to appear that the
range of possible increase is insufficient
to result in additional substantial energy
conservation. NHTSA will therefore
defer consideration of this issue for
purposes of this rulemaking.

4. Other CAFE Enforcement Issues—
Variations in Footprint

NHTSA has a standardized test
procedure for determining vehicle
footprint,765 which is defined by
regulation as follows:

Footprint is defined as the product of track
width (measured in inches, calculated as the
average of front and rear track widths, and
rounded to the nearest tenth of an inch) times
wheelbase (measured in inches and rounded
to the nearest tenth of an inch), divided by
144 and then rounded to the nearest tenth of
a square foot.”66

“Track width,” in turn, is defined as “the
lateral distance between the centerlines
of the base tires at ground, including the
camber angle.” 767 “Wheelbase” is
defined as “the longitudinal distance
between front and rear wheel
centerlines.” 768

NHTSA began requiring
manufacturers to submit this
information on footprint, wheelbase,
and track width as part of their pre-
model year reports in MY 2008 for light
trucks, and will require manufacturers

765 NHTSA TP-537-01, March 30, 2009.
Available at http://www.nhtsa.gov/portal/site/
nhtsa/menuitem.
b166d5602714f9a73baf3210dba046a0/, scroll down
to “537” (last accessed July 18, 2009).

766 49 CFR 523.2.

767 Id.

768 Id.

to submit this information for passenger
cars as well beginning in MY 2010.
Manufacturers have submitted the
required information for their light
trucks, but NHTSA has identified
several issues with regard to footprint
measurement that could affect how
required fuel economy levels are
calculated for a manufacturer as
discussed below.

a. Variations in Track Width

By definition, wheelbase
measurement should be very consistent
from one vehicle to another of the same
model. Track width, in contrast, may
vary in two respects: Wheel offset,769
and camber. Most current vehicles have
wheels with positive offset, with
technical specifications for offset
typically expressed in millimeters.
Additionally, for most vehicles, the
camber angle of each of a vehicle’s
wheels is specified as a range, i.e., front
axle, left and right within minus 0.9 to
plus 0.3 degree and rear axle, left and
right within minus 0.9 to plus 0.1
degree. Given the small variations in
offset and camber angle dimensions, the
potential effects of components (wheels)
and vehicle specifications (camber)
within existing designs on vehicle
footprints are considered insignificant.

However, NHTSA recognizes that
manufacturers may change the
specifications of and the equipment on
vehicles, even those that are not
redesigned or refreshed, during a model
year and from year to year. There may
be opportunity for manufacturers to
change specifications for wheel offset
and camber to increase a vehicle’s track
width and footprint, and thus decrease
their required fuel economy level.
NHTSA believes that this is likely
easiest on vehicles that already have
sufficient space to accommodate
changes without accompanying changes
to the body profile and/or suspension
component locations.

There may be drawbacks to such a
decision, however. Changing from
positive offset wheels to wheels with
zero or negative offset will move tires
and wheels outward toward the fenders.
Increasing the negative upper limit of
camber will tilt the top of the tire and
wheel inward and move the bottom
outward, placing the upper portion of

769 Offset of a wheel is the distance from its hub

mounting surface to the centerline of the wheel, i.e.,

measured laterally inboard or outboard.

Zero offset—the hub mounting surface is even
with the centerline of the wheel.

Positive offset—the hub mounting surface is
outboard of the centerline of the wheel (toward
street side).

Negative offset—the hub mounting surface is
inboard of the centerline of the wheel (away from
street side).

the rotating tires and wheels in closer
proximity to suspension components. In
addition, higher negative camber can
adversely affect tire life and the on-road
fuel economy of the vehicle.
Furthermore, it is likely that most
vehicle designs have already used the
available space in wheel areas since, by
doing so, the vehicle’s handling
performance is improved. Therefore, it
seems unlikely that manufacturers will
make significant changes to wheel offset
and camber. No comments were
received on this issue.

b. How Manufacturers Designate “Base
Tires” and Wheels

According to the definition of “track
width” in 49 CFR 523.2, manufacturers
must determine track width when the
vehicle is equipped with “base tires.”
Section 523.2 defines “base tire,” in
turn, as “the tire specified as standard
equipment by a manufacturer on each
configuration of a model type.” NHTSA
did not define “standard equipment.”

In their pre-model year reports
required by 49 CFR 537, manufacturers
have the option of either (A) reporting
a base tire for each model type, or (B)
reporting a base tire for each vehicle
configuration within a model type,
which represents an additional level of
specificity. If different vehicle
configurations have different footprint
values, then reporting the number of
vehicles for each footprint will improve
the accuracy of the required fuel
economy level for the fleet, since the
pre-model year report data is part of
what manufacturers use to determine
their CAFE obligations.

For example, assume a manufacturer’s
pre-model year report listed five vehicle
configurations that comprise one model
type. If the manufacturer provides only
one vehicle configuration’s front and
rear track widths, wheelbase, footprint
and base tire size to represent the model
type, and the other vehicle
configurations all have a different tire
size specified as standard equipment,
the footprint value represented by the
manufacturer may not capture the full
spectrum of footprint values for that
model type. Similarly, the base tires of
a model type may be mounted on two
or more wheels with different offset
dimensions for different vehicle
configurations. Of course, if the
footprint value for all vehicle
configurations is essentially the same,
there would be no need to report by
vehicle configuration. However, if
footprints are different—Ilarger or
smaller—reporting for each group with
similar footprints or for each vehicle
configuration would produce a more
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accurate result. No comments were
received on this issue.

c. Vehicle “Design” Values Reported by
Manufacturers

NHTSA understands that the track
widths and wheelbase values and the
calculated footprint calculated values,
as provided in pre-model year reports,
are based on vehicle designs. This can
lead to inaccurate calculations of
required fuel economy level. For
example, if the values reported by
manufacturers are within an expected
range of values, but are skewed to the
higher end of the ranges, the required
fuel economy level for the fleet will be
artificially lower, an inaccurate attribute
based value. Likewise, it would be
inaccurate for manufacturers to submit
values on the lower end of the ranges,
but would decrease the likelihood that
measured values would be less than the
values reported and reduce the
likelihood of an agency inquiry. Since
not every vehicle is identical, it is also
probable that variations between
vehicles exist that can affect track
width, wheelbase and footprint. As with
other self-certifications, each
manufacturer must decide how it will
report, by model type, vehicle
configuration, or a combination, and
whether the reported values have
sufficient margin to account for
variations.

To address this, the agency will be
monitoring the track widths, wheelbases
and footprints reported by
manufacturers, and anticipates
measuring vehicles to determine if the
reported and measured values are
consistent. We will look for year-to-year
changes in the reported values. We can
compare MY 2008 light truck
information and MY 2010 passenger car
information to the information reported
in subsequent model years. Moreover,
under 49 CFR 537.8, manufacturers may
make separate reports to explain why
changes have occurred or they may be
contacted by the agency to explain
them. No comments were received on
this issue.

d. How Manufacturers Report This
Information in Their Pre-Model Year
Reports

49 CFR 537.7(c) requires that
manufacturers’ pre-model year reports
include “model type and configuration
fuel economy and technical
information.” The fuel economy of a
“model type” is, for many
manufacturers, comprised of a number
of vehicle configurations. 49 CFR 537.4
states that “model type” and “vehicle
configuration” are defined in 40 CFR
600. Under that Part, “model type”

includes engine, transmission, and drive
configuration (2WD, 4WD, or all-wheel
drive), while “vehicle configuration”
includes those parameters plus test
weight. Model type is important for
calculating fuel economy in the new
attribute-based system—the required
fuel economy level for each of a
manufacturer’s fleets is calculated using
the number of vehicles within each
model type and the applicable fuel
economy target for each model type.

In MY 2008 and 2009 pre-model year
reports for light trucks, manufacturers
have expressed information in different
ways. Some manufacturers that have
many vehicle configurations within a
model type have included information
for each vehicle configuration’s track
width, wheelbase and footprint. Other
manufacturers reported vehicle
configuration information per
§537.7(c)(4), but provided only model
type track width, wheelbase and
footprint information for subsections
537.7(c)(4)(xvi)(B)(3), (4) and (5).
NHTSA believes that these
manufacturers may have reported the
information this way because the track
widths, wheelbase and footprint are
essentially the same for each vehicle
configuration within each model type. A
third group of manufacturers submitted
model type information only,
presumably because each model type
contains only one vehicle configuration.

NHTSA does not believe that this
variation in reporting methodology
presents an inherent problem, as long as
manufacturers follow the specifications
in part 537 for reporting format, and as
long as pre-model year reports provide
information that is accurate and
represents each vehicle configuration
within a model type. The report may,
but need not, be similar to what
manufacturers submit to EPA as their
end-of-model year report. However,
NHTSA sought comment in the NPRM
on any potential benefits or drawbacks
to requiring a more standardized
reporting methodology. NHTSA
requested that, if commenters
recommend increasing standardization,
they provide specific examples of what
information should be required and how
NHTSA should require it to be provided
but no comments were received on this
specific issue.

However, on a related topic, Honda
and Toyota both commented on the
equations and corresponding terms used
to calculate the fleet required standards.
Both manufacturers indicated that the
terms defined for use in the equations
could be interpreted differently by
vehicle manufacturers. For example, the
term “footprint of a vehicle model”
could be interpreted to mean that a

manufacturer only has to use one
representative footprint within a model
type or that it is necessary to use all the
unique footprints and corresponding
fuel economy target standards within a
model type when determining a fleet
target standard. This issue is discussed
in more detail in Section IV.E. above.

5. Other CAFE Enforcement Issues—
Miscellaneous

Hyundai commented that 49 CFR
537.9 appeared to contain erroneous
references to 40 CFR 600.506 and
600.506(a)(2), which seemed not to
exist, and asked the agency to check
those references. In response, NHTSA
examined the issue and found that 40
CFR 600.506 was, in fact, eliminated by
a final rule published on April 6, 1984
(49 FR 13832). That section of 40 CFR
originally required manufacturers to
submit preliminary CAFE data to EPA
prior to submitting the final end of the
year data. EPA’s primary intent for
eliminating the requirement, as stated in
the final rule, was to reduce
administration burden. To address these
inaccurate references, NHTSA is
revising part 537 to delete references to
40 CFR 600.506. This will not impact
the existing requirements for the pre-
model year, mid-model year and
supplemental reports manufacturers
must submit to NHTSA under part 537.

J. Other Near-Term Rulemakings
Mandated by EISA

1. Commercial Medium- and Heavy-
Duty On-Highway Vehicles and Work
Trucks

EISA added new provisions to 49
U.S.C. 32902 requiring DOT, in
consultation with DOE and EPA, to
conduct a study regarding a program to
require improvements in the fuel
efficiency of commercial medium- and
heavy-duty on-highway vehicles and
work trucks and then to conduct a
rulemaking to adopt and implement
such a program. In the study, the agency
must examine the fuel efficiency of
commercial medium- and heavy-duty
on-highway vehicles 770 and work
trucks 771 and determine the appropriate
test procedures and methodologies for
measuring their fuel efficiency, as well
as the appropriate metric for measuring
and expressing their fuel efficiency
performance and the range of factors
that affect their fuel efficiency. Then the
agency must determine in a rulemaking

770 Defined as an on-highway vehicle with a gross
vehicle weight rating of 10,000 pounds or more.

771 Defined as a vehicle that is both rated at
between 8,500 and 10,000 pounds gross vehicle
weight; and also is not a medium-duty passenger
vehicle (as defined in 40 CFR 86.1803—01, as in
effect on the date of EISA’s enactment.
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proceeding how to implement a
commercial medium- and heavy-duty
on-highway vehicle and work truck fuel
efficiency improvement program
designed to achieve the maximum
feasible improvement, and adopt and
implement appropriate test methods,
measurement metrics, fuel economy
standards, and compliance and
enforcement protocols that are
appropriate, cost-effective, and
technologically feasible for commercial
medium- and heavy-duty on-highway
vehicles and work trucks. The agency is
working closely with EPA on
developing a proposal for these
standards.

2. Consumer Information on Fuel
Efficiency and Emissions

EISA also added a new provision to
49 U.S.C. 32908 requiring DOT, in
consultation with DOE and EPA, to
develop and implement by rule a
program to require manufacturers to
label new automobiles sold in the
United States with:

(1) Information reflecting an
automobile’s performance on the basis
of criteria that EPA shall develop, not
later than 18 months after the date of the
enactment of EISA, to reflect fuel
economy and greenhouse gas and other
emissions over the useful life of the
automobile; and

(2) A rating system that would make
it easy for consumers to compare the
fuel economy and greenhouse gas and
other emissions of automobiles at the
point of purchase, including a
designation of automobiles with the
lowest greenhouse gas emissions over
the useful life of the vehicles; and with
the highest fuel economy.

DOT must also develop and
implement by rule a program to require
manufacturers to include in the owner’s
manual for vehicles capable of operating
on alternative fuels information that
describes that capability and the
benefits of using alternative fuels,
including the renewable nature and
environmental benefits of using
alternative fuels.

EISA further requires DOT, in
consultation with DOE and EPA, to

¢ Develop and implement by rule a
consumer education program to
improve consumer understanding of
automobile performance described [by
the label to be developed] and to inform
consumers of the benefits of using
alternative fuel in automobiles and the
location of stations with alternative fuel
capacity;

¢ Establish a consumer education
campaign on the fuel savings that would
be recognized from the purchase of
vehicles equipped with thermal

management technologies, including
energy efficient air conditioning systems
and glass; and

¢ By rule require a label to be
attached to the fuel compartment of
vehicles capable of operating on
alternative fuels, with the form of
alternative fuel stated on the label.

49 U.S.C. 32908(g)(2) and (3).

DOT has 42 months from the date of
EISA’s enactment (by the end of 2011)
to issue final rules under this
subsection. Work on developing these
standards is also on-going. The agency
is working closely with EPA on
developing a proposal for these
regulations.

Additionally, in preparation for this
future rulemaking, NHTSA will
consider appropriate metrics for
presenting fuel economy-related
information on labels. Based on the non-
linear relationship between mpg and
fuel costs as well as emissions,
inclusion of the “gallons per 100 miles”
metric on fuel economy labels may be
appropriate going forward, although the
mpg information is currently required
by law. A cost/distance metric may also
be useful, as could a CO,e grams per
mile metric to facilitate comparisons
between conventional vehicles and
alternative fuel vehicles and to
incorporate information about air
conditioning-related emissions.

K. Record of Decision

On May 19, 2009 President Obama
announced a National Fuel Efficiency
Policy aimed at both increasing fuel
economy and reducing greenhouse gas
pollution for all new cars and trucks
sold in the United States, while also
providing a predictable regulatory
framework for the automotive industry.
The policy seeks to set harmonized
Federal standards to regulate both fuel
economy and GHG emissions. The
program covers model year 2012 to
model year 2016 and ultimately requires
the equivalent of an average fuel
economy of 35.5 mpg in 20186, if all CO,
reduction were achieved through fuel
economy improvements.

In accordance with President Obama’s
May 19, 2009 announcement, this final
rule promulgates the fuel economy
standards for MYs 2012—-2016. This final
rule constitutes the Record of Decision
(ROD) for NHTSA’s MYs 2012—2016
CAFE standards, pursuant to the
National Environmental Policy Act
(NEPA) and the Council on
Environmental Quality’s (CEQ)

implementing regulations.””2 See 40 CFR
1505.2.

As required by CEQ regulations, this
final rule and ROD sets forth the
following: (1) The agency’s decision; (2)
alternatives considered by NHTSA in
reaching its decision, including the
environmentally preferable alternative;
(3) the factors balanced by NHTSA in
making its decision, including
considerations of national policy; (4)
how these factors and considerations
entered into its decision; and (5) the
agency’s preferences among alternatives
based on relevant factors, including
economic and technical considerations
and agency statutory missions. This
final rule also briefly addresses
mitigation.

The Agency’s Decision

In the DEIS and the FEIS, the agency
identified the approximately 4.3-percent
average annual increase alternative as
NHTSA'’s Preferred Alternative. After
carefully reviewing and analyzing all of
the information in the public record
including technical support documents,
the FEIS, and public and agency
comments submitted on the DEIS, the
FEIS, and the NPRM, NHTSA has
decided to proceed with the Preferred
Alternative. The Preferred Alternative
requires approximately a 4.3-percent
average annual increase in mpg for MYs
2012-2016. This decision results in an
estimated required MY 2016 fleetwide
37.8 mpg for passenger cars and 28.7
mpg for light trucks. As stated in the
FEIS, the Preferred Alternative results in
a combined estimated required
fleetwide 34.1 mpg in MY 2016.

Following publication of the FEIS, the
Federal government Interagency
Working Group on Social Cost of Carbon
made public a revised estimate of the
Social Cost of Carbon to support Federal
regulatory activities where reducing CO,
emissions is an important potential
outcome. NHTSA relied upon the
interagency group’s interim guidance
published in August 2009 for the FEIS
analysis. For this final rule NHTSA has
updated the analysis and now uses the
central SCC value of $21 per metric ton
(2010 emissions) identified in the
interagency group’s revised guidance.?”3
See Section IV.C.3.Liii.

The group’s purpose in developing
new estimates of the SCC was to allow

772 NEPA is codified at 42 U.S.C. 4321-47. CEQ
NEPA implementing regulations are codified at 40
Code of Federal Regulations (CFR) Parts 1500-08.

773 The $21/ton estimate is for 2010 emissions
and increases over time because of damages
resulting from increased GHG concentrations. $21
is the average SCC at the 3 percent discount rate.
The other three estimates include: Avg SCC at 5%
($5-$16); Avg SCC at 2.5% ($35—$65); and 95th
percentile at 3% ($65-$136).
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Federal agencies to incorporate the
social benefits of reducing carbon
dioxide (CO,) emissions into cost-
benefit analyses of regulatory actions
that have small, or “marginal,” impacts
on cumulative global emissions, as most
Federal regulatory actions can be
expected to have. The interagency group
convened on a regular basis to consider
public comments, explore the technical
literature in relevant fields, and discuss
key inputs and assumptions in order to
generate SCC estimates. The revised
SCC estimates represent the interagency
group’s consideration of the literature
and judgments about how to monetize
some of the benefits of GHG
mitigation.”74

Incorporating the revised estimate,
NHTSA’s analysis indicates that the
Agency’s Decision will likely result in
slightly greater fuel savings and CO,
emissions reductions than those noted
in the EIS. The revised SCC valuation
applied for purposes of the final rule
resulted in a slightly smaller gap in
stringency between the passenger car
and light truck standards; the ratio of
passenger car stringency (i.e., average
required fuel economy) to light truck
stringency in MY 2016 shrank from
1.318 to 1.313, or about 0.4 percent.
Because manufacturers projected to pay
civil penalties (rather than fully
complying with CAFE standards)
account for a smaller share of the light
truck market than of the passenger car
market, and because lifetime mileage
accumulation is somewhat higher for
light trucks than for passenger cars, this
slight shift in relative stringency caused
average fuel economy levels achieved
under the preferred alternative to
increase by about 0.02 mpg during MYs
2012-2016, resulted in corresponding
lifetime (i.e., over the full useful life of
MYs 2012-2016 vehicles) fuel savings
increases of about 0.9 percent, and
corresponding increases in lifetime CO»
emission reductions of about 1.1
percent. For environmental impacts
associated with NHTSA'’s Decision, see
Section IV.G of this final rule.

The incorporation of the revised
interagency estimate of SCC results in
minimal changes to the required
fleetwide mpg for some model years
covered by this final rule. All changes
are less than or equal to .1 mpg (but may
reflect an increase when rounding up
during calculations) and continue to
result, on average, in a 4.3 percent
annual increase in mpg.”75 See Section

774 The interagency group intends to update these
estimates as the science and economic
understanding of climate change and its impacts on
society improves over time.

775 There are no “substantial changes to the
proposed action” and there are no “significant new

IV.F for discussion of required annual
fleetwide mpg.

For a discussion of the agency’s
selection of the Preferred Alternative as
NHTSA’s Decision, see Section IV.F of
this final rule.

Alternatives Considered by NHTSA in
Reaching Its Decision, Including the
Environmentally Preferable Alternative

When preparing an EIS, NEPA
requires an agency to compare the
potential environmental impacts of its
proposed action and a reasonable range
of alternatives. NHTSA identified
alternative stringencies that represent
the spectrum of potential actions the
agency could take. The environmental
impacts of these alternatives, in turn,
represent the spectrum of potential
environmental impacts that could result
from NHTSA’s chosen action in setting
CAFE standards. Specifically, the DEIS
and FEIS analyzed the impacts of the
following eight “action” alternatives: 3-
Percent Alternative (Alternative 2), 4-
Percent Alternative (Alternative 3),
Preferred Alternative (Alternative 4), 5-
Percent Alternative (Alternative 5), an
alternative that maximizes net benefits
(MNB) (Alternative 6), 6-Percent
Alternative (Alternative 7), 7-Percent
Alternative (Alternative 8), and an
alternative under which total cost
equals total benefit (TCTB) (Alternative
9). The DEIS and FEIS also analyzed the
impacts that would be expected if
NHTSA imposed no new requirements
(the No Action Alternative). In
accordance with CEQ regulations, the
agency selected a Preferred Alternative
in the DEIS and the FEIS (the
approximately 4.3-percent average
annual increase alternative).

In response to public comments, the
FEIS expanded the analysis to
determine how the proposed
alternatives were affected by variations
in the economic assumptions input into
the computer model NHTSA uses to
calculate the costs and benefits of
various potential CAFE standards (the
Volpe model). Variations in economic
assumptions can be used to examine the
sensitivity of costs and benefits of each
of the alternatives, including future fuel
prices, the value of reducing CO»
emissions (referred to as the social cost
of carbon or SCC), the magnitude of the
rebound effect, and the value of oil
import externalities. Different
combinations of economic assumptions

circumstances or information relevant to
environmental concerns and bearing on the
proposed action or its impacts.” Therefore,
consistent with 40 CFR 1502.9(c), no supplement to
the EIS is required. Moreover, the environmental
impacts of this decision fall within the spectrum of
impacts analyzed in the DEIS and the FEIS.

can also affect the calculation of
environmental impacts of the various
action alternatives. This occurs partly
because some economic inputs to the
Volpe model—notably fuel prices and
the size of the rebound effect—influence
its estimates of vehicle use and fuel
consumption, the main factors that
determine emissions of GHGs, criteria
air pollutants, and airborne toxics. See
section 2.4 of the FEIS for a discussion
of the sensitivity analysis conducted for
the FEIS.

The agency considered and analyzed
each of the individual economic
assumptions to determine which
assumptions most accurately represent
future economic conditions. For a
discussion of the analysis supporting
the selection of the economic
assumptions relied on by the agency in
this final rule, see Section IV.C.3.

Also in response to comments, the
agency conducted a national-scale
photochemical air quality modeling and
health risk assessment for a subset of the
DEIS alternatives to support and
confirm the health effects and health-
related economic estimates of the EIS.
The photochemical air quality study is
included as Appendix F to the EIS. The
study used air quality modeling and
health benefits analysis tools to quantify
the air quality and health-related
benefits associated with the alternative
CAFE standards. Four alternatives from
the DEIS were modeled: the No Action
Alternative and Alternative 2 (the 3-
Percent Alternative) to represent fuel
economy requirements at the lower end
of the range; Alternative 4 (the Preferred
Alternative) and Alternative 8 (the 7-
Percent Alternative) to represent fuel
economy requirements at the higher end
of the range.

The agency compared the potential
environmental impacts of alternative
mpg levels, analyzing direct, indirect,
and cumulative impacts. For a
discussion of the environmental impacts
associated with each of the alternatives,
see Chapters 3 and 4 of the FEIS.

Alternative 8 (the 7-Percent
Alternative) is the overall
Environmentally Preferable Alternative,
because it would result in the largest
reductions in fuel use and GHG
emissions by vehicles produced during
MYs 2012-2016 among the alternatives
considered. Under each alternative the
agency considered, the reduction in fuel
consumption resulting from higher fuel
economy causes emissions that occur
during fuel refining and distribution to
decline. For most pollutants, this
decline is more than sufficient to offset
the increase in tailpipe emissions that
results from increased driving due to the
fuel economy rebound effect, leading to
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a net reduction in total emissions from
fuel production, distribution, and use.
Because it leads to the largest reductions
in fuel refining, distribution, and
consumption among the alternatives
considered, Alternative 8 would also
lead to the largest net reductions in
emissions of CO, and other GHGs, most
criteria air pollutants,”76 as well as the
mobile source air toxics (MSATsS)
benzene and diesel particulate matter
(diesel PM).

However, NHTSA’s environmental
analysis indicates that emissions of the
MSATSs acetaldehyde, acrolein, 1,3-
butadiene, and formaldehyde would
increase under some alternatives, with
the largest increases in emissions of
these MSATs projected to occur under
Alternative 8 in most future years. This
occurs because the rates at which these
MSATS are emitted during fuel refining
and distribution are very low relative to
their emission rates during vehicle use.
As a consequence, the reductions in
their total emissions during fuel refining
and distribution that result from lower
fuel use are insufficient to offset the
increases in emissions that result from
additional vehicle use. The amount by
which increased tailpipe emissions of
these MSATs exceeds the reductions in
their emissions during fuel refining and
distribution increases for alternatives
that require larger improvements in fuel
economy, and in most future years is
smallest under Alternative 2 (which
would increase CAFE standards least
rapidly among the action alternatives)
and largest under Alternative 8 (which
would require the most rapid increase
in fuel economy). Thus while
Alternative 8 is the environmentally
preferable alternative on the basis of
CO:; and other GHGs, most criteria air
pollutants, and some MSATSs, other
alternatives are environmentally
preferable from the standpoint of the
criteria air pollutants fine particulate
matter and sulfur oxides, as well as the
MSATSs acetaldehyde, acrolein, 1,3-
butadiene, and formaldehyde. Overall,
however, NHTSA considers Alternative
8 to be the Environmentally Preferable
Alternative.

For additional discussion regarding
the alternatives considered by the

776 Reductions in emissions of two criteria air
pollutants, fine particulate matter (PM,.s) and sulfur
oxides (SOx), are forecast to be slightly larger for
Alternative 9 (TCTB) than for Alternative 8.
Because the estimates of health benefits depend
most critically on changes in particulate matter
emissions, this causes the health benefits estimates
reported in this FEIS to be slightly larger for
Alternative 9 than for Alternative 8. See Section 3.3
of the FEIS. Nonetheless, for the other reasons
explained above, NHTSA considers Alternative 8 to
be the overall Environmentally Preferable
Alternative.

agency in reaching its decision,
including the Environmentally
Preferable Alternative, see Section IV.F
of this final rule. For a discussion of the
environmental impacts associated with
each alternative, see Chapters 3 and 4 of
the FEIS.

Factors Balanced by NHTSA in Making
Its Decision

For discussion of the factors balanced
by NHTSA in making its decision, see
Sections IV.D. and IV.F of this final rule.

How the Factors and Considerations
Balanced by NHTSA Entered Into Its
Decision

For discussion of how the factors and
considerations balanced by the agency
entered into NHTSA’s Decision, see
Section IV.F of this final rule.

The Agency’s Preferences Among
Alternatives Based on Relevant Factors,
Including Economic and Technical
Considerations and Agency Statutory
Missions

For discussion of the agency’s
preferences among alternatives based on
relevant factors, including economic
and technical considerations, see
Section IV.F of this final rule.
Mitigation

The CEQ regulations specify that a
ROD must “state whether all practicable
means to avoid or minimize
environmental harm from the
alternative selected have been adopted,
and if not, why they were not.” 49 CFR
1505.2(c). The majority of the
environmental effects of NHTSA’s
action are positive, i.e., beneficial
environmental impacts, and would not
raise issues of mitigation. The only
negative environmental impacts are the
projected increase in emissions of
carbon monoxide and certain air toxics,
as discussed above under the
Environmentally Preferable Alternative,
and in Section 2.6 and Chapter 5 of the
FEIS. The agency forecasts these
increases because, under all the
alternatives analyzed in the EIS,
increase in vehicle use due to improved
fuel economy is projected to result in
growth in total miles traveled by
passenger cars and light trucks. This
growth is exacerbated by the expected
growth in the number of passenger cars
and light trucks in use in the United
States. The growth in travel outpaces
emissions reductions for some
pollutants, resulting in projected
increases for these pollutants.

NHTSA'’s authority to promulgate
new fuel economy standards is limited
and does not allow regulation of vehicle
emissions or of factors affecting vehicle

emissions, including driving habits.
Consequently, under the CAFE program,
NHTSA must set standards but is unable
to take steps to mitigate the impacts of
these standards. However, we note that
the Department of Transportation is
currently implementing initiatives that
work toward the stated Secretarial
policy goal of reducing annual vehicle
miles traveled. Chapter 5 of the FEIS
outlines a number of other initiatives
across government that could ameliorate
the environmental impacts of motor
vehicle use.

L. Regulatory Notices and Analyses

Following is a discussion of
regulatory notices and analyses relevant
to this rulemaking.

1. Executive Order 12866 and DOT
Regulatory Policies and Procedures

Executive Order 12866, “Regulatory
Planning and Review” (58 FR 51735,
Oct. 4, 1993), provides for making
determinations whether a regulatory
action is “significant” and therefore
subject to OMB review and to the
requirements of the Executive Order.
The Order defines a “significant
regulatory action” as one that is likely to
result in a rule that may:

(1) Have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local or Tribal governments or
communities;

(2) Create a serious inconsistency or
otherwise interfere with an action taken
or planned by another agency;

(3) Materially alter the budgetary
impact of entitlements, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or

(4) Raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.

The rulemaking proposed in this
NPRM is economically significant.
Accordingly, OMB reviewed it under
Executive Order 12866. The rule is also
significant within the meaning of the
Department of Transportation’s
Regulatory Policies and Procedures.

The benefits and costs of this rule are
described above. Because the rule is
economically significant under both the
Department of Transportation’s
procedures and OMB guidelines, the
agency has prepared a Final Regulatory
Impact Analysis (FRIA) and placed it in
the docket and on the agency’s Web site.
Further, pursuant to OMB Circular A—4,
we have prepared a formal probabilistic
uncertainty analysis for this rule. The
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circular requires such an analysis for
complex rules where there are large,
multiple uncertainties whose analysis
raises technical challenges or where
effects cascade and where the impacts of
the rule exceed $1 billion. This final
rule meets these criteria on all counts.

2. National Environmental Policy Act

Under NEPA, a Federal agency must
prepare an Environmental Impact
Statement (EIS) on proposed actions
that could significantly impact the
quality of the human environment. The
requirement is designed to serve three
major functions: (1) To provide the
decisionmaker(s) with a detailed
description of the potential
environmental impacts of a proposed
action prior to its adoption, (2) to
rigorously explore and evaluate all
reasonable alternatives, and (3) to
inform the public of, and allow
comment on, such efforts.

In addition, the CEQ regulations
emphasize agency cooperation early in
the NEPA process, and allow a lead
agency (in this case, NHTSA) to request
the assistance of other agencies that
either have jurisdiction by law or have
special expertise regarding issues
considered in an EIS.777 NHTSA invited
EPA to be a cooperating agency because
of its special expertise in the areas of
climate change and air quality. On May
12, 2009, EPA agreed to become a
cooperating agency.””8

NHTSA, in cooperation with EPA,
prepared a draft EIS (DEIS), solicited
public comments in writing and in a
public hearing, and prepared a final EIS
(FEIS) responding to those comments.
Specifically, in April 2009, NHTSA
published an NOI to prepare an EIS for
proposed MYs 2012-2016 CAFE
standards.?79 See 40 CFR 1501.7.

777 40 CFR 1501.6.

778 Consistent with the National Fuel Efficiency
Policy that the President announced on May 19,
2009, EPA and NHTSA published their Notice of
Upcoming Joint Rulemaking to ensure a
coordinated National Program on GHG emissions
and fuel economy for passenger cars, light-duty
trucks, and medium-duty passenger vehicles.
NHTSA takes no position on whether the EPA
proposed rule on GHG emissions could be
considered a “connected action” under the CEQ
regulation at 40 CFR Section 1508.25. For purposes
of the EIS, however, NHTSA decided to treat the
EPA proposed rule as if it were a “connected action”
under that regulation to improve the usefulness of
the EIS for NHTSA decisionmakers and the public.
NHTSA is aware that Section 7(c) of the Energy
Supply and Environmental Coordination Act of
1974 expressly exempts from NEPA requirements
EPA action taken under the CAA. See 15 U.S.C.
793(c)(1).

779 See Notice of Intent to Prepare an
Environmental Impact Statement for New Corporate
Average Fuel Economy Standards, 74 FR 14857
(Apr. 1, 2009).

On September 25, 2009, EPA issued
its Notice of Availability of the DEIS,780
triggering the 45-day public comment
period. See 74 FR 48951. See also 40
CFR 1506.10. In accordance with CEQ
regulations, the public was invited to
submit written comments on the DEIS
until November 9, 2009. See 40 CFR
1503, et seq.

NHTSA mailed (both electronically
and through regular U.S. mail) over 500
copies of the DEIS to interested parties,
including Federal, State, and local
officials and agencies; elected officials,
environmental and public interest
groups; Native American tribes; and
other interested individuals. NHTSA
held a public hearing on the DEIS at the
National Transportation Safety Board
Conference Center in Washington, DC
on October 30, 2009.

NHTSA received 11 written
comments from interested stakeholders,
including Federal agencies, state
agencies, environmental advocacy
groups, and private citizens. In addition,
three interested parties spoke at the
public hearing. The transcript from the
public hearing and written comments
submitted to NHTSA are part of the
administrative record, and are available
on the Federal Docket, which can be
found on the Web at http://www.
regulations.gov, Reference Docket No.
NHTSA-2009-0059.

NHTSA reviewed and analyzed all
comments received during the public
comment period and revised the FEIS in
response to comments on the EIS where
appropriate.”8? For a more detailed
discussion of NHTSA’s scoping and
comment periods, see Section 1.5 and
Chapter 10 of the FEIS.

On February 22, 2010, NHTSA
submitted the FEIS to the EPA. NHTSA
also mailed (both electronically and
through regular U.S. mail) over 500
copies of the FEIS to interested parties
and posted the FEIS on its Web site,
http://www.nhtsa.gov/portal/
fueleconomy.jsp. On March 3, 2010,
EPA published a Notice of Availability
of the FEIS in the Federal Register. See
75 FR 9596.

The FEIS analyzes and discloses the
potential environmental impacts of the
proposed MYs 2012-2016 CAFE
standards for the total fleet of passenger
cars and light trucks and reasonable

780 Also on September 25, 2009, NHTSA
published a Federal Register Notice of Availability
of its DEIS. See 74 FR 48894. NHTSA’s Notice of
Availability also announced the date and location
of a public hearing, and invited the public to
participate at the hearing on October 30, 2009, in
Washington, DC. See id.

781 The agency also changed the FEIS as a result
of updated information that became available after
issuance of the DEIS.

alternative standards for the NHTSA
CAFE Program pursuant to the National
Environmental Policy Act (NEPA), the
Council on Environmental Quality
(CEQ) regulations implementing NEPA,
DOT Order 5610.1C, and NHTSA
regulations.?82 The FEIS compared the
potential environmental impacts of
alternative mile per gallon (mpg) levels
considered by NHTSA for the final rule.
It also analyzed direct, indirect, and
cumulative impacts and analyzes
impacts in proportion to their
significance. See the FEIS and the FEIS
Summary for a discussion of the
environmental impacts analyzed.
Docket Nos. NHTSA-2009-0059-0140,
NHTSA-2009-0059-0141.

The MYs 2012-2016 CAFE standards
adopted in this final rule have been
informed by analyses contained in the
Final Environmental Impact Statement,
Corporate Average Fuel Economy
Standards, Passenger Cars and Light
Trucks, Model Years 2012-2016, Docket
No. NHTSA-2009-0059 (FEIS). For
purposes of this rulemaking, the agency
referred to an extensive compilation of
technical and policy documents
available in NHTSA’s EIS/Rulemaking
docket and EPA’s docket. NHTSA'’s EIS
and rulemaking docket and EPA’s
rulemaking docket can be found on the
Web at http://www.regulations.gov,
Reference Docket Nos.: NHTSA-2009-
0059 (EIS and Rulemaking) and EPA—
HQ-OAR-2009-0472 (EPA
Rulemaking).

Based on the foregoing, the agency
concludes that the environmental
analysis and public involvement
process complies with NEPA
implementing regulations issued by
CEQ, DOT Order 5610.1C, and NHTSA
regulations.”83

3. Clean Air Act (CAA)

The CAA (42 U.S.C. 7401) is the
primary Federal legislation that
addresses air quality. Under the
authority of the CAA and subsequent
amendments, the EPA has established
National Ambient Air Quality Standards
(NAAQS) for six criteria pollutants,
which are relatively commonplace
pollutants that can accumulate in the
atmosphere as a result of normal levels
of human activity. The EPA is required
to review the NAAQS every five years
and to change the levels of the standards

782 NEPA is codified at 42 U.S.C. 4321-4347. CEQ
NEPA implementing regulations are codified at 40
Code of Federal Regulations (CFR) Parts 1500-1508.
NHTSA NEPA implementing regulations are
codified at 49 CFR part 520.

783 NEPA is codified at 42 U.S.C. 4321-4347.
CEQ’s NEPA implementing regulations are codified
at 40 CFR parts 1500-1508, and NHTSA’s NEPA
implementing regulations are codified at 49 CFR
part 520.
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if warranted by new scientific
information.

The air quality of a geographic region
is usually assessed by comparing the
levels of criteria air pollutants found in
the atmosphere to the levels established
by the NAAQS. Concentrations of
criteria pollutants within the air mass of
a region are measured in parts of a
pollutant per million parts of air (ppm)
or in micrograms of a pollutant per
cubic meter (ug/m3) of air present in
repeated air samples taken at designated
monitoring locations. These ambient
concentrations of each criteria pollutant
are compared to the permissible levels
specified by the NAAQS in order to
assess whether the region’s air quality is
potentially unhealthful.

When the measured concentrations of
a criteria pollutant within a geographic
region are below those permitted by the
NAAQS, the region is designated by the
EPA as an attainment area for that
pollutant, while regions where
concentrations of criteria pollutants
exceed Federal standards are called
nonattainment areas (NAAs). Former
NAAs that have attained the NAAQS are
designated as maintenance areas. Each
NAA is required to develop and
implement a State Implementation Plan
(SIP), which documents how the region
will reach attainment levels within time
periods specified in the CAA. In
maintenance areas, the SIP documents
how the State intends to maintain
compliance with the NAAQS. When
EPA changes a NAAQS, States must
revise their SIPs to address how they
will attain the new standard.

Section 176(c) of the CAA prohibits
Federal agencies from taking actions in
nonattainment or maintenance areas
that do not “conform” to the State
Implementation Plan (SIP). The purpose
of this conformity requirement is to
ensure that Federal activities do not
interfere with meeting the emissions
targets in the SIPs, do not cause or
contribute to new violations of the
NAAQS, and do not impede the ability
to attain or maintain the NAAQS. The
EPA has issued two sets of regulations
to implement CAA Section 176(c):

e The Transportation Conformity
Rules (40 CFR part 51 subpart T), which
apply to transportation plans, programs,
and projects funded under title 23
United States Code (U.S.C.) or the
Federal Transit Act. Highway and
transit infrastructure projects funded by
FHWA or the Federal Transit
Administration (FTA) usually are
subject to transportation conformity.

e The General Conformity Rules (40
CFR part 51 subpart W) apply to all
other Federal actions not covered under
transportation conformity. The General

Conformity Rules established emissions
thresholds, or de minimis levels, for use
in evaluating the conformity of a
project. If the net emission increases
due to the project are less than these
thresholds, then the project is presumed
to conform and no further conformity
evaluation is required. If the emission
increases exceed any of these
thresholds, then a conformity
determination is required. The
conformity determination may entail air
quality modeling studies, consultation
with EPA and State air quality agencies,
and commitments to revise the SIP or to
implement measures to mitigate air
quality impacts.

The CAFE standards and associated
program activities are not funded under
title 23 U.S.C. or the Federal Transit
Act. Further, CAFE standards are
established by NHTSA and are not an
action undertaken by FHWA or FTA.
Accordingly, the CAFE standards are
not subject to transportation conformity.

The General Conformity Rules contain
several exemptions applicable to
“Federal actions,” which the conformity
regulations define as: “any activity
engaged in by a department, agency, or
instrumentality of the Federal
Government, or any activity that a
department, agency or instrumentality
of the Federal Government supports in
any way, provides financial assistance
for, licenses, permits, or approves, other
than activities [subject to transportation
conformity].” 40 CFR 51.852.
“Rulemaking and policy development
and issuance” are exempted at 40 CFR
51.853(c)(2)(iii). Since NHTSA’s CAFE
standards involve a rulemaking process,
its action is exempt from general
conformity. Also, emissions for which a
Federal agency does not have a
“continuing program responsibility” are
not considered “indirect emissions”
subject to general conformity under 40
CFR 51.852. “Emissions that a Federal
agency has a continuing program
responsibility for means emissions that
are specifically caused by an agency
carrying out its authorities, and does not
include emissions that occur due to
subsequent activities, unless such
activities are required by the Federal
agency.” 40 CFR 51.852. Emissions that
occur as a result of the final CAFE
standards are not caused by NHTSA
carrying out its statutory authorities and
clearly occur due to subsequent
activities, including vehicle
manufacturers’ production of passenger
car and light truck fleets and consumer
purchases and driving behavior. Thus,
changes in any emissions that result
from NHTSA’s final CAFE standards are
not those for which the agency has a
“continuing program responsibility” and

NHTSA is confident that a general
conformity determination is not
required. NHTSA has evaluated the
potential impacts of air emissions under
NEPA.

4. National Historic Preservation Act
(NHPA)

The NHPA (16 U.S.C. 470) sets forth
government policy and procedures
regarding “historic properties”—that is,
districts, sites, buildings, structures, and
objects included in or eligible for the
National Register of Historic Places
(NRHP). See also 36 CFR part 800.
Section 106 of the NHPA requires
Federal agencies to “take into account”
the effects of their actions on historic
properties. The agency concludes that
the NHPA is not applicable to NHTSA’s
Decision, because it does not directly
involve historic properties. The agency
has, however, conducted a qualitative
review of the related direct, indirect,
and cumulative impacts, positive or
negative, of the alternatives on
potentially affected resources, including
historic and cultural resources. See
Sections 3.5 and 4.5 of the FEIS.

5. Executive Order 12898
(Environmental Justice)

Under Executive Order 12898, Federal
agencies are required to identify and
address any disproportionately high and
adverse human health or environmental
effects of its programs, policies, and
activities on minority populations and
low-income populations. NHTSA
complied with this order by identifying
and addressing the potential effects of
the alternatives on minority and low-
income populations in Sections 3.5 and
4.5 of the FEIS, where the agency set
forth a qualitative analysis of the
cumulative effects of the alternatives on
these populations.

6. Fish and Wildlife Conservation Act
(FWCA)

The FWCA (16 U.S.C. 2900) provides
financial and technical assistance to
States for the development, revision,
and implementation of conservation
plans and programs for nongame fish
and wildlife. In addition, the Act
encourages all Federal agencies and
departments to utilize their authority to
conserve and to promote conservation of
nongame fish and wildlife and their
habitats. The agency concludes that the
FWCA is not applicable to NHTSA’s
Decision, because it does not directly
involve fish and wildlife.

7. Coastal Zone Management Act
(CZMA)

The Coastal Zone Management Act
(16 U.S.C. 1450) provides for the
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preservation, protection, development,
and (where possible) restoration and
enhancement of the nation’s coastal
zone resources. Under the statute, States
are provided with funds and technical
assistance in developing coastal zone
management programs. Each
participating State must submit its
program to the Secretary of Commerce
for approval. Once the program has been
approved, any activity of a Federal
agency, either within or outside of the
coastal zone, that affects any land or
water use or natural resource of the
coastal zone must be carried out in a
manner that is consistent, to the
maximum extent practicable, with the
enforceable policies of the State’s
program.

The agency concludes that the CZMA
is not applicable to NHTSA'’s Decision,
because it does not involve an activity
within, or outside of, the nation’s
coastal zones. The agency has, however,
conducted a qualitative review of the
related direct, indirect, and cumulative
impacts, positive or negative, of the
alternatives on potentially affected
resources, including coastal zones. See
Sections 3.5 and 4.5 of the FEIS.

8. Endangered Species Act (ESA)

Under Section 7(a)(2) of the
Endangered Species Act (ESA) Federal
agencies must ensure that actions they
authorize, fund, or carry out are “not
likely to jeopardize” federally listed
threatened or endangered species or
result in the destruction or adverse
modification of the designated critical
habitat of these species. 16 U.S.C.
1536(a)(2). If a Federal agency
determines that an agency action may
affect a listed species or designated
critical habitat, it must initiate
consultation with the appropriate
Service—the U.S. Fish and Wildlife
Service (FWS) of the Department of the
Interior and/or National Oceanic and
Atmospheric Administration’s National
Marine Fisheries Service (NOAA
Fisheries Service) of the Department of
Commerce, depending on the species
involved—in order to ensure that the
action is not likely to jeopardize the
species or destroy or adversely modify
designated critical habitat. See 50 CFR
402.14. Under this standard, the Federal
agency taking action evaluates the
possible effects of its action and
determines whether to initiate
consultation. See 51 FR 19926, 19949
(Jun. 3, 1986).

NHTSA has reviewed applicable ESA
regulations, case law, guidance, and
rulings in assessing the potential for
impacts to threatened and endangered
species from the proposed CAFE
standards. NHTSA believes that the

agency’s action of setting CAFE
standards, which will result in
nationwide fuel savings and,
consequently, emissions reductions
from what would otherwise occur in the
absence of the agency’s CAFE standards,
does not require consultation with
NOAA Fisheries Service or the FWS
under section 7(a)(2) of the ESA. For
additional discussion of the agency’s
rationale, see Appendix G of the FEIS.
Accordingly, NHTSA has concluded its
review of this action under Section 7 of
the ESA.

NHTSA has worked with EPA to
assess ESA requirements and develop
the agencies’ responses to comments
addressing this issue. NHTSA notes that
EPA has reached the same conclusion as
NHTSA, and has determined that ESA
consultation is not required for its
action taken today pursuant to the Clean
Air Act. EPA’s determination with
regard to ESA is set forth in its response
to comments regarding ESA
requirements, and can be found in
EPA’s Response to Comments
document, which EPA will place in the
EPA docket for this rulemaking (OAR-
2009-0472), and on the EPA Web site.
As set forth therein, EPA adopts the
reasoning of NHTSA’s response in
Appendix G of the FEIS as applied to
EPA’s rulemaking action.

9. Floodplain Management (Executive
Order 11988 & DOT Order 5650.2)

These Orders require Federal agencies
to avoid the long- and short-term
adverse impacts associated with the
occupancy and modification of
floodplains, and to restore and preserve
the natural and beneficial values served
by floodplains. Executive Order 11988
also directs agencies to minimize the
impact of floods on human safety,
health and welfare, and to restore and
preserve the natural and beneficial
values served by floodplains through
evaluating the potential effects of any
actions the agency may take in a
floodplain and ensuring that its program
planning and budget requests reflect
consideration of flood hazards and
floodplain management. DOT Order
5650.2 sets forth DOT policies and
procedures for implementing Executive
Order 11988. The DOT Order requires
that the agency determine if a proposed
action is within the limits of a base
floodplain, meaning it is encroaching on
the floodplain, and whether this
encroachment is significant. If
significant, the agency is required to
conduct further analysis of the proposed
action and any practicable alternatives.
If a practicable alternative avoids
floodplain encroachment, then the
agency is required to implement it.

In this rulemaking, the agency is not
occupying, modifying and/or
encroaching on floodplains. The agency,
therefore, concludes that the Orders are
not applicable to NHTSA’s Decision.
The agency has, however, conducted a
review of the alternatives on potentially
affected resources, including
floodplains. See Section 4.5 of the FEIS.

10. Preservation of the Nation’s
Wetlands (Executive Order 11990 &
DOT Order 5660.1a)

These Orders require Federal agencies
to avoid, to the extent possible,
undertaking or providing assistance for
new construction located in wetlands
unless the agency head finds that there
is no practicable alternative to such
construction and that the proposed
action includes all practicable measures
to minimize harms to wetlands that may
result from such use. Executive Order
11990 also directs agencies to take
action to minimize the destruction, loss
or degradation of wetlands in
“conducting Federal activities and
programs affecting land use, including
but not limited to water and related land
resources planning, regulating, and
licensing activities.” DOT Order 5660.1a
sets forth DOT policy for interpreting
Executive Order 11990 and requires that
transportation projects “located in or
having an impact on wetlands” should
be conducted to assure protection of the
Nation’s wetlands. If a project does have
a significant impact on wetlands, an EIS
must be prepared.

The agency is not undertaking or
providing assistance for new
construction located in wetlands. The
agency, therefore, concludes that these
Orders do not apply to NHTSA’s
Decision. The agency has, however,
conducted a review of the alternatives
on potentially affected resources,
including wetlands. See Section 4.5 of
the FEIS.

11. Migratory Bird Treaty Act (MBTA),
Bald and Golden Eagle Protection Act
(BGEPA), Executive Order 13186

The MBTA provides for the protection
of migratory birds that are native to the
United States by making it illegal for
anyone to pursue, hunt, take, attempt to
take, kill, capture, collect, possess, buy,
sell, trade, ship, import, or export any
migratory bird covered under the
statute. The statute prohibits both
intentional and unintentional acts.
Therefore, the statute is violated if an
agency acts in a manner that harms a
migratory bird, whether it was intended
or not. See, e.g., United States v. FMC
Corp., 572 F.2d 902 (2nd Cir. 1978).

The BGEPA (16 U.S.C. 668) prohibits
any form of possession or taking of both
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bald and golden eagles. Under the
BGEPA, violators are subject to criminal
and civil sanctions as well as an
enhanced penalty provision for
subsequent offenses.

Executive Order 13186,
“Responsibilities of Federal Agencies to
Protect Migratory Birds,” helps to
further the purposes of the MBTA by
requiring a Federal agency to develop a
Memorandum of Understanding (MOU)
with the Fish and Wildlife Service when
it is taking an action that has (or is likely
to have) a measurable negative impact
on migratory bird populations.

The agency concludes that the MBTA,
BGEPA, and Executive Order 13186 do
not apply to NHTSA’s Decision, because
there is no disturbance and/or take
involved in NHTSA'’s Decision.

12. Department of Transportation Act
(Section 4(f))

Section 4(f) of the Department of
Transportation Act of 1966 (49 U.S.C.
303), as amended by Public Law § 109—
59, is designed to preserve publicly
owned parklands, waterfowl and
wildlife refuges, and significant historic
sites. Specifically, Section 4(f) of the
Department of Transportation Act
provides that DOT agencies cannot
approve a transportation program or
project that requires the use of any
publicly owned land from a significant
public park, recreation area, or wildlife
and waterfowl refuge, or any land from
a significant historic site, unless a
determination is made that:

e There is no feasible and prudent
alternative to the use of land, and

e The program or project includes all
possible planning to minimize harm to
the property resulting from use, or

e A transportation use of Section 4(f)
property results in a de minimis impact.

The agency concludes that the Section
4(f) is not applicable to NHTSA'’s
Decision because this rulemaking does
not require the use of any publicly
owned land. For a more detailed
discussion, please see Section 3.5 of the
FEIS.

13. Regulatory Flexibility Act

Pursuant to the Regulatory Flexibility
Act (5 U.S.C. 601 et seq., as amended by
the Small Business Regulatory
Enforcement Fairness Act (SBREFA) of
1996), whenever an agency is required
to publish a notice of rulemaking for
any proposed or final rule, it must
prepare and make available for public
comment a regulatory flexibility
analysis that describes the effect of the
rule on small entities (i.e., small
businesses, small organizations, and
small governmental jurisdictions). The
Small Business Administration’s

regulations at 13 CFR part 121 define a
small business, in part, as a business
entity “which operates primarily within
the United States.” 13 CFR 121.105(a).
No regulatory flexibility analysis is
required if the head of an agency
certifies the rule will not have a
significant economic impact on a
substantial number of small entities.

I certify that this final rule will not
have a significant economic impact on
a substantial number of small entities.
The following is NHTSA'’s statement
providing the factual basis for the
certification (5 U.S.C. 605(b)).

The final rule directly affects twenty-
one large single stage motor vehicle
manufacturers.”84 According to current
information, the final rule would also
affect two small domestic single stage
motor vehicle manufacturers, Saleen
and Tesla.”85 According to the Small
Business Administration’s small
business size standards (see 13 CFR
121.201), a single stage automobile or
light truck manufacturer (NAICS code
336111, Automobile Manufacturing;
336112, Light Truck and Utility Vehicle
Manufacturing) must have 1,000 or
fewer employees to qualify as a small
business. Both Saleen and Tesla have
less than 1,000 employees and make
less than 1,000 vehicles per year. We
believe that the rulemaking would not
have a significant economic impact on
these small vehicle manufacturers
because under part 525, passenger car
manufacturers making less than 10,000
vehicles per year can petition NHTSA to
have alternative standards set for those
manufacturers. Tesla produces only
electric vehicles with fuel economy
values far above those finalized today,
so we would not expect them to need
to petition for relief. Saleen modifies a
very small number of vehicles produced
by one of the 21 large single-stage
manufacturers, and currently does not
meet the 27.5 mpg passenger car
standard, nor is it anticipated to be able
to meet the standards proposed today.
However, Saleen already petitions the
agency for relief. If the standard is
raised, it has no meaningful impact on
Saleen, because it must still go through
the same process to petition for relief.
Ferrari commented that NHTSA will not
necessarily always grant the petitions of
small vehicle manufacturers for
alternative standards, and that therefore

784 BMW, Daimler (Mercedes), Chrysler, Ferrari,
Ford, Subaru, General Motors, Honda, Hyundai,
Kia, Lotus, Maserati, Mazda, Mitsubishi, Nissan,
Porsche, Subaru, Suzuki, Tata, Toyota, and
Volkswagen.

785 The Regulatory Flexibility Act only requires
analysis of small domestic manufacturers. There are
two passenger car manufacturers that we know of,
Saleen and Tesla, and no light truck manufacturers.

the relief is not guaranteed.”86 In
response, NHTSA notes that the fact
that the agency may not grant a petition
for an alternative standard for one
manufacturer at one time does not mean
that the mechanism for handling small
businesses is unavailable for all. Thus,
given that there already is a mechanism
for handling small businesses, which is
the purpose of the Regulatory Flexibility
Act, a regulatory flexibility analysis was
not prepared.

14. Executive Order 13132 (Federalism)

Executive Order 13132 requires
NHTSA to develop an accountable
process to ensure “meaningful and
timely input by State and local officials
in the development of regulatory
policies that have federalism
implications.” The Order defines the
term “Policies that have federalism
implications” to include regulations that
have “substantial direct effects on the
States, on the relationship between the
national government and the States, or
on the distribution of power and
responsibilities among the various
levels of government.” Under the Order,
NHTSA may not issue a regulation that
has federalism implications, that
imposes substantial direct compliance
costs, and that is not required by statute,
unless the Federal government provides
the funds necessary to pay the direct
compliance costs incurred by State and
local governments, or NHTSA consults
with State and local officials early in the
process of developing the proposed
regulation. Several state agencies
provided comments to the proposed
standards.

Additionally, in his January 26
memorandum, the President requested
NHTSA to “consider whether any
provisions regarding preemption are
consistent with the EISA, the Supreme
Court’s decision in Massachusetts v.
EPA and other relevant provisions of
law and the policies underlying them.”
NHTSA is deferring consideration of the
preemption issue. The agency believes
that it is unnecessary to address the
issue further at this time because of the
consistent and coordinated Federal
standards that will apply nationally
under the National Program.

786 We note that Ferrari would not currently
qualify for such an alternative standard, because it
does not manufacture fewer than 10,000 passenger
automobiles per year, as required by 49 U.S.C.
32902(d) for exemption from the main passenger car
CAFE standard.
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15. Executive Order 12988 (Civil Justice
Reform)

Pursuant to Executive Order 12988,
“Civil Justice Reform,” 787 NHTSA has
considered whether this rulemaking
would have any retroactive effect. This
final rule does not have any retroactive
effect.

16. Unfunded Mandates Reform Act

Section 202 of the Unfunded
Mandates Reform Act of 1995 (UMRA)
requires Federal agencies to prepare a
written assessment of the costs, benefits,
and other effects of a proposed or final
rule that includes a Federal mandate
likely to result in the expenditure by
State, local, or tribal governments, in the
aggregate, or by the private sector, of
more than $100 million in any one year
(adjusted for inflation with base year of
1995). Adjusting this amount by the
implicit gross domestic product price
deflator for 2006 results in $126 million
(116.043/92.106 = 1.26). Before
promulgating a rule for which a written
statement is needed, section 205 of
UMRA generally requires NHTSA to
identify and consider a reasonable
number of regulatory alternatives and
adopt the least costly, most cost-
effective, or least burdensome
alternative that achieves the objectives
of the rule. The provisions of section
205 do not apply when they are
inconsistent with applicable law.
Moreover, section 205 allows NHTSA to
adopt an alternative other than the least
costly, most cost-effective, or least
burdensome alternative if the agency
publishes with the final rule an
explanation why that alternative was
not adopted.

This final rule will not result in the
expenditure by State, local, or tribal
governments, in the aggregate, of more
than $126 million annually, but it will
result in the expenditure of that
magnitude by vehicle manufacturers
and/or their suppliers. In promulgating
this final rule, NHTSA considered a
variety of alternative average fuel
economy standards lower and higher
than those proposed. NHTSA is
statutorily required to set standards at
the maximum feasible level achievable
by manufacturers based on its
consideration and balancing of relevant
factors and has concluded that the final
fuel economy standards are the
maximum feasible standards for the
passenger car and light truck fleets for
MYs 2012-2016 in light of the statutory
considerations.

78761 FR 4729 (Feb. 7, 1996).

17. Regulation Identifier Number

The Department of Transportation
assigns a regulation identifier number
(RIN) to each regulatory action listed in
the Unified Agenda of Federal
Regulations. The Regulatory Information
Service Center publishes the Unified
Agenda in April and October of each
year. You may use the RIN contained in
the heading at the beginning of this
document to find this action in the
Unified Agenda.

18. Executive Order 13045

Executive Order 13045788 applies to
any rule that: (1) Is determined to be
economically significant as defined
under E.O. 12866, and (2) concerns an
environmental, health, or safety risk that
NHTSA has reason to believe may have
a disproportionate effect on children. If
the regulatory action meets both criteria,
we must evaluate the environmental
health or safety effects of the proposed
rule on children, and explain why the
proposed regulation is preferable to
other potentially effective and
reasonably foreseeable alternatives
considered by us.

Chapter 4 of NHTSA'’s FEIS notes that
breathing PM can cause respiratory
ailments, heart attack, and arrhythmias
(Dockery et al. 1993, Samet et al. 2000,
Pope et al. 1995, 2002, 2004, Pope and
Dockery 2006, Dominici et al. 2006,
Laden et al. 2006, all in Ebi et al.
2008).789 Populations at greatest risk
could include children, the elderly, and
those with heart and lung disease,
diabetes (Ebi et al. 2008), and high
blood pressure (Kiinzli et al. 2005, in
Ebi et al. 2008). Chronic exposure to PM
could decrease lifespan by 1 to 3 years
(Pope 2000, in American Lung
Association 2008). Increasing PM
concentrations are expected to have a
measurable adverse impact on human
health (Confalonieri et al. 2007).

Additionally, the FEIS notes that
substantial morbidity and childhood
mortality has been linked to water- and
food-borne diseases. Climate change is
projected to alter temperature and the
hydrologic cycle through changes in
precipitation, evaporation,
transpiration, and water storage. These
changes, in turn, potentially affect
water-borne and food-borne diseases,
such as salmonellosis, campylobacter,
leptospirosis, and pathogenic species of
vibrio. They also have a direct impact
on surface water availability and water
quality. Increased temperatures, greater
evaporation, and heavy rain events have
been associated with adverse impacts on

78862 FR 19885 (Apr. 23, 1997).
789 The references referred to in the remainder of
this section are detailed in Section 7.4.5 of the FEIS.

drinking water through increased
waterborne diseases, algal blooms, and
toxins (Chorus and Bartram 1999, Levin
et al. 2002, Johnson and Murphy 2004,
all in Epstein et al. 2005). A seasonal
signature has been associated with
waterborne disease outbreaks (EPA
2009b). In the United States, 68 percent
of all waterborne diseases between 1948
and 1994 were observed after heavy
rainfall events (Curriero et al. 2001a, in
Epstein et al. 2005).

Climate change could further impact
a pathogen by directly affecting its life
cycle (Ebi et al. 2008). The global
increase in the frequency, intensity, and
duration of red tides could be linked to
local impacts already associated with
climate change (Harvell et al. 1999, in
Epstein et al. 2005); toxins associated
with red tide directly affect the nervous
system (Epstein et al. 2005).

Many people do not report or seek
medical attention for their ailments of
water-borne or food-borne diseases;
hence, the number of actual cases with
these diseases is greater than clinical
records demonstrate (Mead et al. 1999,
in Ebi et al. 2008). Many of the
gastrointestinal diseases associated with
water-borne and food-borne diseases
can be self-limiting; however,
vulnerable populations include young
children, those with a compromised
immune system, and the elderly.

Thus, as detailed in the FEIS, NHTSA
has evaluated the environmental health
and safety effects of agency’s action on
children.

19. National Technology Transfer and
Advancement Act

Section 12(d) of the National
Technology Transfer and Advancement
Act (NTTAA) requires NHTA to
evaluate and use existing voluntary
consensus standards in its regulatory
activities unless doing so would be
inconsistent with applicable law (e.g.,
the statutory provisions regarding
NHTSA’s vehicle safety authority) or
otherwise impractical.

Voluntary consensus standards are
technical standards developed or
adopted by voluntary consensus
standards bodies. Technical standards
are defined by the NTTAA as
“performance-base or design-specific
technical specification and related
management systems practices.” They
pertain to “products and processes, such
as size, strength, or technical
performance of a product, process or
material.”

Examples of organizations generally
regarded as voluntary consensus
standards bodies include the American
Society for Testing and Materials
(ASTM), the Society of Automotive
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Engineers (SAE), and the American
National Standards Institute (ANSI). If
NHTSA does not use available and
potentially applicable voluntary
consensus standards, we are required by
the Act to provide Congress, through
OMB, an explanation of the reasons for
not using such standards.

There are currently no voluntary
consensus standards relevant to today’s
final CAFE standards.

20. Executive Order 13211

Executive Order 13211799 applies to
any rule that: (1) Is determined to be
economically significant as defined
under E.O. 12866, and is likely to have
a significant adverse effect on the
supply, distribution, or use of energy; or
(2) that is designated by the
Administrator of the Office of
Information and Regulatory Affairs as a
significant energy action. If the
regulatory action meets either criterion,
we must evaluate the adverse energy
effects of the final rule and explain why
the final regulation is preferable to other
potentially effective and reasonably
feasible alternatives considered by us.

The final rule seeks to establish
passenger car and light truck fuel
economy standards that will reduce the
consumption of petroleum and will not
have any adverse energy effects.
Accordingly, this final rulemaking
action is not designated as a significant
energy action.

21. Department of Energy Review

In accordance with 49 U.S.C.
32902(j)(1), we submitted this final rule
to the Department of Energy for review.
That Department did not make any
comments that we have not addressed.

22. Privacy Act

Anyone is able to search the
electronic form of all comments
received into any of our dockets by the
name of the individual submitting the
comment (or signing the comment, if
submitted on behalf of an organization,
business, labor union, etc.). You may
review DOT’s complete Privacy Act
statement in the Federal Register (65 FR
19477-78, April 11, 2000) or you may
visit http://www.dot.gov/privacy.html.

List of Subjects

40 CFR Part 85
Confidential business information,
Imports, Labeling, Motor vehicle

pollution, Reporting and recordkeeping
requirements, Research, Warranties.

79066 FR 28355 (May 18, 2001).

40 CFR Part 86

Administrative practice and
procedure, Confidential business
information, Incorporation by reference,
Labeling, Motor vehicle pollution,
Reporting and recordkeeping
requirements.

40 CFR Part 600

Administrative practice and
procedure, Electric power, Fuel
economy, Incorporation by reference,
Labeling, Reporting and recordkeeping
requirements.

49 CFR Part 531 and 533
Fuel economy.
49 CFR Part 536 and 537

Fuel economy, Reporting and
recordkeeping requirements.

49 CFR Part 538

Administrative practice and
procedure, Fuel economy, Motor
vehicles, Reporting and recordkeeping
requirements.

Environmental Protection Agency
40 CFR Chapter I

m Accordingly, EPA amends 40 CFR
Chapter I as follows:

PART 85—CONTROL OF AIR
POLLUTION FROM MOBILE SOURCES

m 1. The authority citation for part 85
continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.

Subpart T—[Amended]

m 2. Section 85.1902 is amended by
revising paragraphs (b) and (d) to read
as follows:

§85.1902 Definitions.

* * * * *

(b) The phrase emission-related defect
shall mean:

(1) A defect in design, materials, or
workmanship in a device, system, or
assembly described in the approved
Application for Certification (required
by 40 CFR 86.1843—-01 and 86.1844-01,
and by 40 CFR 86.001-22 and similar
provisions of 40 CFR part 86) which
affects any parameter or specification
enumerated in appendix VIII of this
part; or

(2) A defect in the design, materials,
or workmanship in one or more
emissions control or emission-related
parts, components, systems, software or
elements of design which must function
properly to assure continued
compliance with vehicle emission
requirements, including compliance

with CO,, CHy, N»O, and carbon-related
exhaust emission standards;
* * * * *

(d) The phrase Voluntary Emissions
Recall shall mean a repair, adjustment,
or modification program voluntarily
initiated and conducted by a
manufacturer to remedy any emission-
related defect for which direct
notification of vehicle or engine owners
has been provided, including programs
to remedy defects related to emissions
standards for CO,, CHy, N,O, and/or

carbon-related exhaust emissions.
* * * * *

PART 86—CONTROL OF EMISSIONS
FROM NEW AND IN-USE HIGHWAY
VEHICLES AND ENGINES

m 3. The authority citation for part 86
continues to read as follows:

Authority: 42 U.S.C. 7401-7671q.
m 4. Section 86.1 is amended by adding

paragraphs (b)(2)(xxxix) through (x1) to
read as follows:

§86.1 Reference materials.
* * * * *
(b) E
(2) * *x %

(xxxix) SAE J2064, Revised December
2005, R134a Refrigerant Automotive
Air-Conditioned Hose, IBR approved for
§86.166-12.

(x1) SAE J2765, October, 2008,
Procedure for Measuring System COP
[Coefficient of Performance] of a Mobile
Air Conditioning System on a Test
Bench, IBR approved for § 86.1866—12.

* * * * *

Subpart B—[Amended]

m 5. Section 86.111-94 is amended by
revising paragraph (b) introductory text
to read as follows:

§86.111-94 Exhaust gas analytical
system.
* * * * *

(b) Major component description. The
exhaust gas analytical system, Figure
B94-7, consists of a flame ionization
detector (FID) (heated, 235 °+15 °F (113
°+8 °C) for methanol-fueled vehicles) for
the determination of THC, a methane
analyzer (consisting of a gas
chromatograph combined with a FID)
for the determination of CH4, non-
dispersive infrared analyzers (NDIR) for
the determination of CO and CO,, a
chemiluminescence analyzer (CL) for
the determination of NOx, and an
analyzer meeting the requirements
specified in 40 CFR 1065.275 for the
determination of N,O (required for 2015
and later model year vehicles). A heated
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flame ionization detector (HFID) is used
for the continuous determination of
THC from petroleum-fueled diesel-cycle
vehicles (may also be used with
methanol-fueled diesel-cycle vehicles),

for formaldehyde is performed using
high-pressure liquid chromatography
(HPLC) of 2,4-dinitrophenylhydrazine
(DNPH) derivatives using ultraviolet
(UV) detection. The exhaust gas

m 6. Section 86.113—-04 is amended by
revising the entry for RVP in the table
in paragraph (a)(1) to read as follows:

§86.113-04 Fuel specifications.

Figure B94-5 (or B94-6). The analytical analytical system shall conform to the * * * * *
system for methanol consists of a gas following requirements: (@)* * *
chromatograph (GC) equipped with a N N . N .

. . . . (1) * *x %
flame ionization detector. The analysis

Item ASTM test method No. Value

RV P 23 e e e e D 323 8.7-9.2 (60.0-63.4)
* * * * *

m 7. Anew §86.127-12 is added to read
as follows:

§86.127-12 Test procedures; overview.

Applicability. The procedures
described in this subpart are used to
determine the conformity of vehicles
with the standards set forth in subpart
A or S of this part (as applicable) for
light-duty vehicles, light-duty trucks,
and medium-duty passenger vehicles.
Except where noted, the procedures of
paragraphs (a) through (d) of this
section, and the contents of §§ 86.135—
00, 86.136-90, 86.137-96, 86.140-94,
86.142-90, and 86.144—94 are
applicable for determining emission
results for vehicle exhaust emission
systems designed to comply with the
FTP emission standards, or the FTP
emission element required for
determining compliance with composite
SFTP standards. Paragraph (e) of this
section discusses fuel spitback
emissions. Paragraphs (f) and (g) of this
section discuss the additional test
elements of aggressive driving (US06)
and air conditioning (SC03) that
comprise the exhaust emission
components of the SFTP. Paragraphs (h)
and (i) of this section are applicable to
all vehicle emission test procedures.

(a) The overall test consists of
prescribed sequences of fueling,
parking, and operating test conditions.
Vehicles are tested for any or all of the
following emissions, depending upon
the specific test requirements and the
vehicle fuel type:

(1) Gaseous exhaust THC, NMHC,
NMOG, CO, NOx, CO», N>,O, CHy,
CH30H, G,HsOH, C,H,0, and HCHO.

(2) Particulates.

(3) Evaporative HC (for gasoline-
fueled, methanol-fueled and gaseous-
fueled vehicles) and CH30OH (for
methanol-fueled vehicles). The

evaporative testing portion of the
procedure occurs after the exhaust
emission test; however, exhaust
emissions need not be sampled to
complete a test for evaporative
emissions.

(4) Fuel spitback (this test is not
required for gaseous-fueled vehicles).

(b) The FTP Otto-cycle exhaust
emission test is designed to determine
gaseous THC, NMHC, NMOG, CO, CO,
CH., NOx, N>O, and particulate mass
emissions from gasoline-fueled,
methanol-fueled and gaseous-fueled
Otto-cycle vehicles as well as methanol
and formaldehyde from methanol-fueled
Otto-cycle vehicles, as well as methanol,
ethanol, acetaldehyde, and
formaldehyde from ethanol-fueled
vehicles, while simulating an average
trip in an urban area of approximately
11 miles (approximately 18 kilometers).
The test consists of engine start-ups and
vehicle operation on a chassis
dynamometer through a specified
driving schedule (see paragraph (a) of
appendix I to this part for the Urban
Dynamometer Driving Schedule). A
proportional part of the diluted exhaust
is collected continuously for subsequent
analysis, using a constant volume
(variable dilution) sampler or critical
flow venturi sampler.

(c) The diesel-cycle exhaust emission
test is designed to determine particulate
and gaseous mass emissions during the
test described in paragraph (b) of this
section. For petroleum-fueled diesel-
cycle vehicles, diluted exhaust is
continuously analyzed for THC using a
heated sample line and analyzer; the
other gaseous emissions (CH4, CO, CO,,
N,0O, and NOx) are collected
continuously for analysis as in
paragraph (b) of this section. For
methanol- and ethanol-fueled vehicles,
THC, methanol, formaldehyde, CO, CO,
CHa4, N2O, and NOx are collected

continuously for analysis as in
paragraph (b) of this section.
Additionally, for ethanol-fueled
vehicles, ethanol and acetaldehyde are
collected continuously for analysis as in
paragraph (b) of this section. THC,
methanol, ethanol, acetaldehyde, and
formaldehyde are collected using heated
sample lines, and a heated FID is used
for THC analyses. Simultaneous with
the gaseous exhaust collection and
analysis, particulates from a
proportional part of the diluted exhaust
are collected continuously on a filter.
The mass of particulate is determined
by the procedure described in § 86.139.
This testing requires a dilution tunnel as
well as the constant volume sampler.

(d) The evaporative emission test
(gasoline-fueled vehicles, methanol-
fueled and gaseous-fueled vehicles) is
designed to determine hydrocarbon and
methanol evaporative emissions as a
consequence of diurnal temperature
fluctuation, urban driving and hot soaks
following drives. It is associated with a
series of events that a vehicle may
experience and that may result in
hydrocarbon and/or methanol vapor
losses. The test procedure is designed to
measure:

(1) Diurnal emissions resulting from
daily temperature changes (as well as
relatively constant resting losses),
measured by the enclosure technique
(see §86.133—-96);

(2) Running losses resulting from a
simulated trip performed on a chassis
dynamometer, measured by the
enclosure or point-source technique (see
§ 86.134-96; this test is not required for
gaseous-fueled vehicles); and

(3) Hot soak emissions, which result
when the vehicle is parked and the hot
engine is turned off, measured by the
enclosure technique (see § 86.138-96).

(e) Fuel spitback emissions occur
when a vehicle’s fuel fill neck cannot
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accommodate dispensing rates. The
vehicle test for spitback consists of a
short drive followed immediately by a
complete refueling event. This test is
not required for gaseous-fueled vehicles.

(f) The element of the SFTP for
exhaust emissions related to aggressive
driving (US06) is designed to determine
gaseous THC, NMHC, CO, CO,, CHy,
and NOx emissions from gasoline-fueled
or diesel-fueled vehicles (see § 86.158—
08 Supplemental test procedures;
overview, and § 86.159-08 Exhaust
emission test procedures for US06
emissions). The test cycle simulates
urban driving speeds and accelerations
that are not represented by the FTP
Urban Dynamometer Driving Schedule
simulated trips discussed in paragraph
(b) of this section. The test consists of
vehicle operation on a chassis
dynamometer through a specified
driving cycle (see paragraph (g), US06
Dynamometer Driving Schedule, of
appendix I to this part). A proportional
part of the diluted exhaust is collected
continuously for subsequent analysis,
using a constant volume (variable
dilution) sampler or critical flow venturi
sampler.

(g)(1) The element of the SFTP related
to the increased exhaust emissions
caused by air conditioning operation
(SC03) is designed to determine gaseous
THC, NMHGC, CO, CO,, CH,4, and NOx
emissions from gasoline-fueled or diesel
fueled vehicles related to air
conditioning use (see § 86.158—08
Supplemental Federal test procedures;
overview and § 86.160—00 Exhaust
emission test procedure for SC03
emissions). The test cycle simulates
urban driving behavior with the air
conditioner operating. The test consists
of engine startups and vehicle operation
on a chassis dynamometer through
specified driving cycles (see paragraph
(h), SC03 Dynamometer Driving
Schedule, of appendix I to this part). A
proportional part of the diluted exhaust
is collected continuously for subsequent
analysis, using a constant volume
(variable dilution) sampler or critical
flow venturi sampler. The testing
sequence includes an approved
preconditioning cycle, a 10 minute soak
with the engine turned off, and the SC03
cycle with measured exhaust emissions.

(2) The SCO3 air conditioning test is
conducted with the air conditioner
operating at specified settings and the
ambient test conditions of:

(i) Air temperature of 95 °F;

(ii) 100 grains of water/pound of dry
air (approximately 40 percent relative
humidity);

(iii) Simulated solar heat intensity of
850 W/m?2 (see §86.161-00(d)); and

(iv) Air flow directed at the vehicle
that will provide representative air
conditioner system condenser cooling at
all vehicle speeds (see § 86.161-00(e)).

(3) Manufacturers have the option of
simulating air conditioning operation
during testing at other ambient test
conditions provided they can
demonstrate that the vehicle tail pipe
exhaust emissions are representative of
the emissions that would result from the
SCo03 cycle test procedure and the
ambient conditions of paragraph (g)(2)
of this section. The simulation test
procedure must be approved in advance
by the Administrator (see §§86.162—03
and 86.163-00).

(h) Except in cases of component
malfunction or failure, all emission
control systems installed on or
incorporated in a new motor vehicle
shall be functioning during all
procedures in this subpart. Maintenance
to correct component malfunction or
failure shall be authorized in
accordance with § 86.007-25 or
§86.1834—01 as applicable.

(i) Background concentrations are
measured for all species for which
emissions measurements are made. For
exhaust testing, this requires sampling
and analysis of the dilution air. For
evaporative testing, this requires
measuring initial concentrations. (When
testing methanol-fueled vehicles,
manufacturers may choose not to
measure background concentrations of
methanol and/or formaldehyde, and
then assume that the concentrations are
zero during calculations.)

m 8. Anew §86.135-12 is added to read
as follows:

§86.135—-12 Dynamometer procedure.

(a) Overview. The dynamometer run
consists of two tests, a “cold” start test,
after a minimum 12-hour and a
maximum 36-hour soak according to the
provisions of §§86.132 and 86.133, and
a “hot” start test following the “cold”
start by 10 minutes. Engine startup
(with all accessories turned off),
operation over the UDDS, and engine
shutdown make a complete cold start
test. Engine startup and operation over
the first 505 seconds of the driving
schedule complete the hot start test. The
exhaust emissions are diluted with
ambient air in the dilution tunnel as
shown in Figure B94-5 and Figure
B94-6. A dilution tunnel is not required
for testing vehicles waived from the
requirement to measure particulates. Six
particulate samples are collected on
filters for weighing; the first sample plus
backup is collected during the first 505
seconds of the cold start test; the second
sample plus backup is collected during

the remainder of the cold start test
(including shutdown); the third sample
plus backup is collected during the hot
start test. Continuous proportional
samples of gaseous emissions are
collected for analysis during each test
phase. For gasoline-fueled, natural gas-
fueled and liquefied petroleum gas-
fueled Otto-cycle vehicles, the
composite samples collected in bags are
analyzed for THC, CO, CO,, CHa4, NOx,
and, for 2015 and later model year
vehicles, N>O. For petroleum-fueled
diesel-cycle vehicles (optional for
natural gas-fueled, liquefied petroleum
gas-fueled and methanol-fueled diesel-
cycle vehicles), THC is sampled and
analyzed continuously according to the
provisions of § 86.110—94. Parallel
samples of the dilution air are similarly
analyzed for THC, CO, CO,, CH4, NOx,
and, for 2015 and later model year
vehicles, N>O. For natural gas-fueled,
liquefied petroleum gas-fueled and
methanol-fueled vehicles, bag samples
are collected and analyzed for THC (if
not sampled continuously), CO, CO,,
CHa4, NOx, and, for 2015 and later model
year vehicles, N>O. For methanol-fueled
vehicles, methanol and formaldehyde
samples are taken for both exhaust
emissions and dilution air (a single
dilution air formaldehyde sample,
covering the total test period may be
collected). For ethanol-fueled vehicles,
methanol, ethanol, acetaldehyde, and
formaldehyde samples are taken for
both exhaust emissions and dilution air
(a single dilution air formaldehyde
sample, covering the total test period
may be collected). Parallel bag samples
of dilution air are analyzed for THC, CO,
CO,, CH4, NOx;, and, for 2015 and later
model year vehicles, N>O.

(b) During dynamometer operation, a
fixed speed cooling fan shall be
positioned so as to direct cooling air to
the vehicle in an appropriate manner
with the engine compartment cover
open. In the case of vehicles with front
engine compartments, the fan shall be
squarely positioned within 12 inches
(30.5 centimeters) of the vehicle. In the
case of vehicles with rear engine
compartments (or if special designs
make the above impractical), the cooling
fan shall be placed in a position to
provide sufficient air to maintain
vehicle cooling. The fan capacity shall
normally not exceed 5300 cfm (2.50 m3/
sec). However, if the manufacturer can
show that during field operation the
vehicle receives additional cooling, and
that such additional cooling is needed
to provide a representative test, the fan
capacity may be increased, additional
fans used, variable speed fan(s) may be
used, and/or the engine compartment
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cover may be closed, if approved in
advance by the Administrator. For
example, the hood may be closed to
provide adequate air flow to an
intercooler through a factory installed
hood scoop. Additionally, the
Administrator may conduct
certification, fuel economy and in-use
testing using the additional cooling set-
up approved for a specific vehicle.

(c) The vehicle speed as measured
from the dynamometer rolls shall be
used. A speed vs. time recording, as
evidence of dynamometer test validity,
shall be supplied on request of the
Administrator.

(d) Practice runs over the prescribed
driving schedule may be performed at
test point, provided an emission sample
is not taken, for the purpose of finding
the minimum throttle action to maintain
the proper speed-time relationship, or to
permit sampling system adjustment.
Note: When using two-roll
dynamometers a truer speed-time trace
may be obtained by minimizing the
rocking of the vehicle in the rolls; the
rocking of the vehicle changes the tire
rolling radius on each roll. This rocking
may be minimized by restraining the
vehicle horizontally (or nearly so) by
using a cable and winch.

(e) The drive wheel tires may be
inflated up to a gauge pressure of 45 psi
(310 kPa) in order to prevent tire
damage. The drive wheel tire pressure
shall be reported with the test results.

(f) If the dynamometer has not been
operated during the 2-hour period
immediately preceding the test, it shall
be warmed up for 15 minutes by
operating at 30 mph (48 kph) using a
non-test vehicle or as recommended by
the dynamometer manufacturer.

(g) If the dynamometer horsepower
must be adjusted manually, it shall be
set within 1 hour prior to the exhaust
emissions test phase. The test vehicle
shall not be used to make this
adjustment. Dynamometers using
automatic control of pre-selectable
power settings may be set anytime prior
to the beginning of the emissions test.

(h) The driving distance, as measured
by counting the number of
dynamometer roll or shaft revolutions,
shall be determined for the transient
cold start, stabilized cold start, and
transient hot start phases of the test. The
revolutions shall be measured on the
same roll or shaft used for measuring
the vehicle’s speed.

(i) Four-wheel drive and all-wheel
drive vehicles may be tested either in a
four-wheel drive or a two-wheel drive
mode of operation. In order to test in the
two-wheel drive mode, four-wheel drive
and all-wheel drive vehicles may have
one set of drive wheels disengaged;

four-wheel and all-wheel drive vehicles
which can be shifted to a two-wheel
mode by the driver may be tested in a
two-wheel drive mode of operation.

m 9. Anew §86.165-12 is added to
subpart B to read as follows:

§86.165—12 Air conditioning idle test
procedure.

(a) Applicability. This section
describes procedures for determining air
conditioning-related CO, emissions
from light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles. The results of this test are used
to qualify for air conditioning efficiency
COs credits according to § 86.1866—
12(c).

(b) Overview. The test consists of a
brief period to stabilize the vehicle at
idle, followed by a ten-minute period at
idle when CO; emissions are measured
without any air conditioning systems
operating, followed by a ten-minute
period at idle when CO, emissions are
measured with the air conditioning
system operating. This test is designed
to determine the air conditioning-
related CO, emission value, in grams
per minute. If engine stalling occurs
during cycle operation, follow the
provisions of § 86.136—-90 to restart the
test. Measurement instruments must
meet the specifications described in this
subpart.

(c) Test cell ambient conditions.

(1) Ambient humidity within the test
cell during all phases of the test
sequence shall be controlled to an
average of 50 £ 5 grains of water/pound
of dry air.

(2) Ambient air temperature within
the test cell during all phases of the test
sequence shall be controlled to 75 £ 2
°F on average and 75 £ 5 °F as an
instantaneous measurement. Air
temperature shall be recorded
continuously at a minimum of 30
second intervals.

(d) Test sequence.

(1) Connect the vehicle exhaust
system to the raw sampling location or
dilution stage according to the
provisions of this subpart. For dilution
systems, dilute the exhaust as described
in this subpart. Continuous sampling
systems must meet the specifications
provided in this subpart.

(2) Test the vehicle in a fully warmed-
up condition. If the vehicle has soaked
for two hours or less since the last
exhaust test element, preconditioning
may consist of a 505 Cycle, 866 Cycle,
USO06, or SC03, as these terms are
defined in § 86.1803—01, or a highway
fuel economy test procedure, as defined
in § 600.002—-08 of this chapter. For soak
periods longer than two hours,
precondition the vehicle using one full

Urban Dynamometer Driving Schedule.
Ensure that the vehicle has stabilized at
test cell ambient conditions such that
the vehicle interior temperature is not
substantially different from the external
test cell temperature. Windows may be
opened during preconditioning to
achieve this stabilization.

(3) Immediately after the
preconditioning, turn off any cooling
fans, if present, close the vehicle’s hood,
fully close all the vehicle’s windows,
ensure that all the vehicle’s air
conditioning systems are set to full off,
start the CO, sampling system, and then
idle the vehicle for not less than 1
minute and not more than 5 minutes to
achieve normal and stable idle
operation.

(4) Measure and record the
continuous CO, concentration for 600
seconds. Measure the CO, concentration
continuously using raw or dilute
sampling procedures. Multiply this
concentration by the continuous (raw or
dilute) flow rate at the emission
sampling location to determine the CO»
flow rate. Calculate the CO, cumulative
flow rate continuously over the test
interval. This cumulative value is the
total mass of the emitted CO..

(5) Within 60 seconds after
completing the measurement described
in paragraph (d)(4) of this section, turn
on the vehicle’s air conditioning system.
Set automatic air conditioning systems
to a temperature 9 °F (5 °C) below the
ambient temperature of the test cell. Set
manual air conditioning systems to
maximum cooling with recirculation
turned off, except that recirculation
shall be enabled if the air conditioning
system automatically defaults to a
recirculation mode when set to
maximum cooling. Continue idling the
vehicle while measuring and recording
the continuous CO- concentration for
600 seconds as described in paragraph
(d)(4) of this section. Air conditioning
systems with automatic temperature
controls are finished with the test after
this 600 second idle period. Manually
controlled air conditioning systems
must complete one additional idle
period as described in paragraph (d)(6)
of this section.

(6) This paragraph (d)(6) applies only
to manually controlled air conditioning
systems. Within 60 seconds after
completing the measurement described
in paragraph (d)(5) of this section, leave
the vehicle’s air conditioning system on
and set as described in paragraph (d)(5)
of this section but set the fan speed to
the lowest setting that continues to
provide air flow. Recirculation shall be
turned off except that if the system
defaults to a recirculation mode when
set to maximum cooling and maintains
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recirculation with the low fan speed,
then recirculation shall continue to be
enabled. After the fan speed has been
set, continue idling the vehicle while
measuring and recording the continuous
CO: concentration for a total of 600
seconds as described in paragraph (d)(4)
of this section.

(e) Calculations. (1) For the
measurement with no air conditioning
operation, calculate the CO, emissions
(in grams per minute) by dividing the
total mass of CO, from paragraph (d)(4)
of this section by 10.0 (the duration in
minutes for which CO, is measured).
Round this result to the nearest tenth of
a gram per minute.

(2)(1) For the measurement with air
conditioning in operation for automatic
air conditioning systems, calculate the
CO; emissions (in grams per minute) by
dividing the total mass of CO, from
paragraph (d)(5) of this section by 10.0.
Round this result to the nearest tenth of
a gram per minute.

(ii) For the measurement with air
conditioning in operation for manually
controlled air conditioning systems,
calculate the CO, emissions (in grams
per minute) by summing the total mass
of CO; from paragraphs (d)(5) and (d)(6)
of this section and dividing by 20.0.
Round this result to the nearest tenth of
a gram per minute.

(3) Calculate the increased CO»
emissions due to air conditioning (in
grams per minute) by subtracting the
results of paragraph (e)(1) of this section
from the results of paragraph (e)(2)(i) or
(ii) of this section, whichever is
applicable.

(f) The Administrator may prescribe
procedures other than those in this
section for air conditioning systems
and/or vehicles that may not be
susceptible to satisfactory testing by the
procedures and methods in this section.
For example, the Administrator may
prescribe alternative air conditioning
system settings for systems with
controls that are not able to meet the
requirements in this section.

m 10. Anew § 86.166-12 is added to
subpart B to read as follows:

§86.166—12 Method for calculating
emissions due to air conditioning leakage.

This section describes procedures
used to determine a refrigerant leakage
rate in grams per year from vehicle-
based air conditioning units. The results
of this test are used to determine air
conditioning leakage credits according
to §86.1866-12(b).

(a) Emission totals. Calculate an
annual rate of refrigerant leakage from
an air conditioning system using the
following equation:

Grams/YRror = Grams/YRgp + Grams/
YRsp + Grams/YRgy + Grams/YRuc
+ Grams/YRc

Where:

Grams/YRror = Total air conditioning system
emission rate in grams per year and
rounded to the nearest tenth of a gram
per year.

Grams/YRgrp = Emission rate for rigid pipe
connections as described in paragraph
(b) of this section.

Grams/YRsp = Emission rate for service ports
and refrigerant control devices as
described in paragraph (c) of this section.

Grams/YRru = Emission rate for flexible
hoses as described in paragraph (d) of
this section.

Grams/YRmc = Emission rate for heat
exchangers, mufflers, receiver/driers,
and accumulators as described in
paragraph (e) of this section.

Grams/YRc = Emission rate for compressors
as described in paragraph (f) of this
section.

(b) Rigid pipe connections. Determine
the grams per year emission rate for
rigid pipe connections using the
following equation:

Grams/YRgp = 0.00522 x [(125 x SO) +
(75 x SCO) + (50 x MO) + (10 x SW)
+ (5 x SWO) + (MG)]

Where:

Grams/YRgp = Total emission rate for rigid
pipe connections in grams per year.

SO = The number of single O-ring
connections.

SCO = The number of single captured O-ring
connections.

MO = The number of multiple O-ring
connections.

SW = The number of seal washer
connections.

SWO = The number of seal washer with O-
ring connections.

MG = The number of metal gasket
connections.

(c) Service ports and refrigerant
control devices. Determine the grams
per year emission rate for service ports
and refrigerant control devices using the
following equation:

Grams/YRsp = 0.522 x [(0.3 x HSSP) +
(0.2 x LSSP) + (0.2 x STV) + (0.2 x
TXV)]

Where:

Grams/YRsp = The emission rate for service
ports and refrigerant control devices, in
grams per year.

HSSP = The number of high side service
ports.

LSSP = The number of low side service ports.

STV = The total number of switches,
transducers, and pressure relief valves.

TXV = The number of refrigerant control
devices.

(d) Flexible hoses. Determine the
permeation emission rate in grams per
year for each segment of flexible hose
using the following equation, and then
sum the values for all hoses in the
system to calculate a total flexible hose
emission rate for the system. Hose end
connections shall be included in the
calculations in paragraph (b) of this
section.

Grams/YRgyg = 0.00522 X (3.14159 x ID
x L x ER)

Where:

Grams/YRgn = Emission rate for a segment of
flexible hose in grams per year.

ID = Inner diameter of hose, in millimeters.

L = Length of hose, in millimeters.

ER = Emission rate per unit internal surface
area of the hose, in g/mmz2. Select the
appropriate value for ER from the
following table:

Material/configuration

ER

High-pressure side Low-pressure side

All rubber hose
Standard barrier or veneer hose
Ultra-low permeation barrier or veneer hose

0.0216 0.0144
0.0054 0.0036
0.00225 0.00167

(e) Heat exchangers, mufflers,
receiver/driers, and accumulators. Use
an emission rate of 0.261 grams per year
as a combined value for all heat
exchangers, mufflers, receiver/driers,
and accumulators (Grams/YRmc).

(f) Compressors. Determine the
emission rate for compressors using the
following equation, except that the final
term in the equation (“1500/SSL”) is not
applicable to electric (or semi-hermetic)
COMpressors:

Grams/YRc = 0.00522 x [(300 x OHS) +
(200 x MHS) + (150 x FAP) + (100
x GHS) + (1500/SSL)]

Where:

Grams/YRc = The emission rate for the
compressors in the air conditioning
system, in grams per year.
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OHS = The number of O-ring housing seals.
MHS = The number of molded housing seals.
FAP = The number of fitting adapter plates.
GHS = The number of gasket housing seals.
SSL = The number of lips on shaft seal (for
belt-driven compressors only).

(g) Definitions. The following
definitions apply to this section:

(1) All rubber hose means a Type A
or Type B hose as defined by SAE J2064
with a permeation rate not greater than
15 kg/m?2/year when tested according to
SAE J2064. SAE ]J2064 is incorporated
by reference; see § 86.1.

(2) Standard barrier or veneer hose
means a Type C, D, E, or F hose as
defined by SAE J2064 with a permeation
rate not greater than 5 kg/m?2/year when
tested according to SAE J2064. SAE
J2064 is incorporated by reference; see
§86.1.

(3) Ultra-low permeation barrier or
veneer hose means a hose with a
permeation rate not greater than 1.5 kg/
m2/year when tested according to SAE
J2064. SAE J2064 is incorporated by
reference; see § 86.1.

Subpart S—[Amended]

m 11. Anew §86.1801-12 is added to
read as follows:

§86.1801-12 Applicability

(a) Applicability. Except as otherwise
indicated, the provisions of this subpart
apply to new light-duty vehicles, light-
duty trucks, medium-duty passenger
vehicles, and Otto-cycle complete
heavy-duty vehicles, including multi-
fueled, alternative fueled, hybrid
electric, plug-in hybrid electric, and
electric vehicles. These provisions also
apply to new incomplete light-duty
trucks below 8,500 Gross Vehicle
Weight Rating. In cases where a
provision applies only to a certain
vehicle group based on its model year,
vehicle class, motor fuel, engine type, or
other distinguishing characteristics, the
limited applicability is cited in the
appropriate section of this subpart.

(b) Aftermarket conversions. The
provisions of this subpart apply to
aftermarket conversion systems,
aftermarket conversion installers, and
aftermarket conversion certifiers, as
those terms are defined in 40 CFR
85.502, of all model year light-duty
vehicles, light-duty trucks, medium-
duty passenger vehicles, and complete
Otto-cycle heavy-duty vehicles.

(c) Optional applicability.

(1) [Reserved]

(2) A manufacturer may request to
certify any incomplete Otto-cycle heavy-
duty vehicle of 14,000 pounds Gross
Vehicle Weight Rating or less in
accordance with the provisions for

complete heavy-duty vehicles. Heavy-
duty engine or heavy-duty vehicle
provisions of subpart A of this part do
not apply to such a vehicle.

(3) [Reserved]

(4) Upon preapproval by the
Administrator, a manufacturer may
optionally certify an aftermarket
conversion of a complete heavy-duty
vehicle greater than 10,000 pounds
Gross Vehicle Weight Rating and of
14,000 pounds Gross Vehicle Weight
Rating or less under the heavy-duty
engine or heavy-duty vehicle provisions
of subpart A of this part. Such
preapproval will be granted only upon
demonstration that chassis-based
certification would be infeasible or
unreasonable for the manufacturer to
perform.

(5) A manufacturer may optionally
certify an aftermarket conversion of a
complete heavy-duty vehicle greater
than 10,000 pounds Gross Vehicle
Weight Rating and of 14,000 pounds
Gross Vehicle Weight Rating or less
under the heavy-duty engine or heavy-
duty vehicle provisions of subpart A of
this part without advance approval from
the Administrator if the vehicle was
originally certified to the heavy-duty
engine or heavy-duty vehicle provisions
of subpart A of this part.

(d) Small volume manufacturers.
Special certification procedures are
available for any manufacturer whose
projected or actual combined sales in all
states and territories of the United States
of light-duty vehicles, light-duty trucks,
heavy-duty vehicles, and heavy-duty
engines in its product line (including all
vehicles and engines imported under
the provisions of 40 CFR 85.1505 and
85.1509) are fewer than 15,000 units for
the model year in which the
manufacturer seeks certification. The
small volume manufacturer’s light-duty
vehicle and light-duty truck certification
procedures are described in § 86.1838—
01.

(e)—(g) [Reserved]

(h) Applicability of provisions of this
subpart to light-duty vehicles, light-duty
trucks, medium-duty passenger
vehicles, and heavy-duty vehicles.
Numerous sections in this subpart
provide requirements or procedures
applicable to a “vehicle” or “vehicles.”
Unless otherwise specified or otherwise
determined by the Administrator, the
term “vehicle” or “vehicles” in those
provisions apply equally to light-duty
vehicles (LDVs), light-duty trucks
(LDTs), medium-duty passenger
vehicles (MDPVs), and heavy-duty
vehicles (HDVs), as those terms are
defined in § 86.1803—01.

(i) Applicability of provisions of this
subpart to exhaust greenhouse gas

emissions. Numerous sections in this
subpart refer to requirements relating to
“exhaust emissions.” Unless otherwise
specified or otherwise determined by
the Administrator, the term “exhaust
emissions” refers at a minimum to
emissions of all pollutants described by
emission standards in this subpart,
including carbon dioxide (CO,), nitrous
oxide (N»O), and methane (CH).

(j) Exemption from greenhouse gas
emission standards for small businesses.
Manufacturers that qualify as a small
business under the Small Business
Administration regulations in 13 CFR
part 121 are exempt from the
greenhouse gas emission standards
specified in § 86.1818-12 and in
associated provisions in this part and in
part 600 of this chapter. Both U.S.-based
and non-U.S.-based businesses are
eligible for this exemption. The
following categories of businesses (with
their associated NAICS codes) may be
eligible for exemption based on the
Small Business Administration size
standards in 13 CFR 121.201.

(1) Vehicle manufacturers (NAICS
code 336111).

(2) Independent commercial
importers (NAICS codes 811111,
811112, 811198, 423110, 424990, and
441120).

(3) Alternate fuel vehicle converters
(NAICS codes 335312, 336312, 336322,
336399, 454312, 485310, and 811198).

(k) Conditional exemption from
greenhouse gas emission standards.
Manufacturers meeting the eligibility
requirements described in paragraph
(k)(1) and (2) of this section may request
a conditional exemption from
compliance with the emission standards
described in § 86.1818-12 paragraphs
(c) through (e) and associated provisions
in this part and in part 600 of this
chapter. The terms “sales” and “sold” as
used in this paragraph (k) shall mean
vehicles produced and delivered for sale
(or sold) in the states and territories of
the United States. For the purpose of
determining eligibility the sales of
related companies shall be aggregated
according to the provisions of
§86.1838—01(b)(3).

(1) Eligibility requirements. Eligibility
as determined in this paragraph (k) shall
be based on the total sales of combined
passenger automobiles and light trucks.
Manufacturers must meet one of the
requirements in paragraph (k)(1)(i) or
(ii) of this section to initially qualify for
this exemption.

(i) A manufacturer with 2008 or 2009
model year sales of more than zero and
fewer than 5,000 is eligible for a
conditional exemption from the
greenhouse gas emission standards
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described in § 86.1818-12 paragraphs
(c) through (e).

(ii) A manufacturer with 2008 or 2009
model year sales of more than zero and
fewer than 5,000 while under the
control of another manufacturer, where
those 2008 or 2009 model year vehicles
bore the brand of the producing
manufacturer but were sold by or
otherwise under the control of another
manufacturer, and where the
manufacturer producing the vehicles
became independent no later than
December 31, 2010, is eligible for a
conditional exemption from the
greenhouse gas emission standards
described in § 86.1818-12 paragraphs
(c) through (e).

(2) Maintaining eligibility for
exemption from greenhouse gas
emission standards. To remain eligible
for exemption under this paragraph (k)
the manufacturer’s average sales for the
three most recent consecutive model
years must remain below 5,000. If a
manufacturer’s average sales for the
three most recent consecutive model
years exceeds 4999, the manufacturer
will no longer be eligible for exemption
and must meet applicable emission
standards according to the provisions in
this paragraph (k)(2).

(i) If a manufacturer’s average sales for
three consecutive model years exceeds
4999, and if the increase in sales is the
result of corporate acquisitions, mergers,
or purchase by another manufacturer,
the manufacturer shall comply with the
emission standards described in
§ 86.1818—12 paragraphs (c) through (e),
as applicable, beginning with the first
model year after the last year of the
three consecutive model years.

(ii) If a manufacturer’s average sales
for three consecutive model years
exceeds 4999 and is less than 50,000,
and if the increase in sales is solely the
result of the manufacturer’s expansion
in vehicle production, the manufacturer
shall comply with the emission
standards described in § 86.1818-12
paragraphs (c) through (e), as applicable,
beginning with the second model year
after the last year of the three
consecutive model years.

(iii) If a manufacturer’s average sales
for three consecutive model years
exceeds 49,999, the manufacturer shall
comply with the emission standards
described in § 86.1818—12 paragraphs
(c) through (e), as applicable, beginning
with the first model year after the last
year of the three consecutive model
years.

(3) Requesting the conditional
exemption from standards. To be
exempted from the standards described
in § 86.1818-12(c) through (e), the
manufacturer must submit a declaration

to EPA containing a detailed written
description of how the manufacturer
qualifies under the provisions of this
paragraph (k). The declaration must
describe eligibility information that
includes the following: model year 2008
and 2009 sales, sales volumes for each
of the most recent three model years,
detailed information regarding
ownership relationships with other
manufacturers, details regarding the
application of the provisions of

§ 86.1838—-01(b)(3) regarding the
aggregation of sales of related
companies, and documentation of good-
faith efforts made by the manufacturer
to purchase credits from other
manufacturers. This declaration must be
signed by a chief officer of the company,
and must be made prior to each model
year for which the exemption is
requested. The declaration must be
submitted to EPA at least 30 days prior
to the introduction into commerce of
any vehicles for each model year for
which the exemption is requested, but
not later than December of the calendar
year prior to the model year for which
exemption is requested. A conditional
exemption will be granted when EPA
approves the exemption declaration.
The declaration must be sent to the
Environmental Protection Agency at the
following address: Director, Compliance
and Innovative Strategies Division, U.S.
Environmental Protection Agency, 2000
Traverwood Drive, Ann Arbor,
Michigan 48105.

m 12. Section 86.1803-01 is amended as
follows:

m a. By adding the definition for “Air
conditioning idle test.”

m b. By adding the definition for “Air
conditioning system.”

m c. By revising the definition for
“Banking.”

m d. By adding the definition for “Base
level.”

m e. By adding the definition for “Base
tire.”

m f. By adding the definition for “Base
vehicle.”

m g. By revising the definition for “Basic
engine.”

m h. By adding the definition for
“Carbon-related exhaust emissions.”
m i. By adding the definition for
“Combined CO,.”

m j. By adding the definition for
“Combined CREE.”

m k. By adding the definition for
“Electric vehicle.”

m 1. By revising the definition for
“Engine code.”

m m. By adding the definition for
“Ethanol fueled vehicle.”

m n. By revising the definition for
“Flexible fuel vehicle.”

m 0. By adding the definition for
“Footprint.”

m p. By adding the definition for “Fuel
cell electric vehicle.”

m g. By adding the definition for
“Highway fuel economy test procedure.”
m r. By adding the definition for “Hybrid
electric vehicle.”

m s. By adding the definition for
“Interior volume index.”

m t. By revising the definition for
“Model type.”

m u. By adding the definition for “Motor
vehicle.”

m v. By adding the definition for “Multi-
fuel vehicle.”

m w. By adding the definition for
“Petroleum equivalency factor.”

m x. By adding the definition for
“Petroleum-equivalent fuel economy.”
m y. By adding the definition for
“Petroleum powered accessory.”

m z. By adding the definition for “Plug-
in hybrid electric vehicle.”

m aa. By adding the definition for
“Production volume.”

m bb. By revising the definition for
“Round, rounded, or rounding.”

m cc. By adding the definition for
“Subconfiguration.”

m dd. By adding the definition for
“Track width.”

m ee. By revising the definition for
“Transmission class.”

m ff. By revising the definition for
“Transmission configuration.”

m gg. By adding the definition for
“Wheelbase.”

§86.1803-01 Definitions.
* * * * *

Air Conditioning Idle Test means the
test procedure specified in § 86.165-12.

AIr conditioning system means a
unique combination of air conditioning
and climate control components,
including: compressor type (e.g., belt,
gear, or electric-driven, or a
combination of compressor drive
mechanisms); compressor refrigerant
capacity; the number and type of rigid
pipe and flexible hose connections; the
number of high side service ports; the
number of low side service ports; the
number of switches, transducers, and
expansion valves; the number of TXV
refrigerant control devices; the number
and type of heat exchangers, mufflers,
receiver/dryers, and accumulators; and
the length and type of flexible hose (e.g.,
rubber, standard barrier or veneer, ultra-
low permeation).
* * * * *

Banking means one of the following:

(1) The retention of NOx emission
credits for complete heavy-duty vehicles
by the manufacturer generating the
emission credits, for use in future model
year certification programs as permitted
by regulation.
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(2) The retention of cold temperature
non-methane hydrocarbon (NMHC)
emission credits for light-duty vehicles,
light-duty trucks, and medium-duty
passenger vehicles by the manufacturer
generating the emission credits, for use
in future model year certification
programs as permitted by regulation.

(3) The retention of NOx emission
credits for light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles for use in future model year
certification programs as permitted by
regulation.

(4) The retention of CO, emission
credits for light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles for use in future model year
certification programs as permitted by
regulation.

Base level has the meaning given in
§ 600.002—08 of this chapter.

Base tire has the meaning given in
§600.002—08 of this chapter.

Base vehicle has the meaning given in
§600.002—08 of this chapter.

Basic engine has the meaning given in
§600.002—08 of this chapter.

* * * * *

Carbon-related exhaust emissions
(CREE) has the meaning given in
§ 600.002—08 of this chapter.

* * * * *

Combined CO; means the CO, value
determined for a vehicle (or vehicles) by
averaging the city and highway CO,
values, weighted 0.55 and 0.45
respectively.

Combined CREE means the CREE
value determined for a vehicle (or
vehicles) by averaging the city and
highway fuel CREE values, weighted
0.55 and 0.45 respectively.

* * * * *

Electric vehicle means a motor vehicle
that is powered solely by an electric
motor drawing current from a
rechargeable energy storage system,
such as from storage batteries or other
portable electrical energy storage
devices, including hydrogen fuel cells,
provided that:

(1) The vehicle is capable of drawing
recharge energy from a source off the
vehicle, such as residential electric
service; and

(2) The vehicle must be certified to
the emission standards of Bin #1 of
Table S04-1 in § 86.1811-09(c)(6).

(3) The vehicle does not have an
onboard combustion engine/generator
system as a means of providing
electrical energy.

* * * * *

Engine code means a unique
combination within a test group of
displacement, fuel injection (or
carburetor) calibration, choke

calibration, distributor calibration,
auxiliary emission control devices, and
other engine and emission control
system components specified by the
Administrator. For electric vehicles,
engine code means a unique
combination of manufacturer, electric
traction motor, motor configuration,
motor controller, and energy storage

device.
* * * * *

Ethanol-fueled vehicle means any
motor vehicle or motor vehicle engine
that is engineered and designed to be
operated using ethanol fuel (i.e., a fuel
that contains at least 50 percent ethanol
(CoHsOH) by volume) as fuel.

* * * * *

Flexible fuel vehicle means any motor
vehicle engineered and designed to be
operated on a petroleum fuel and on a
methanol or ethanol fuel, or any mixture
of the petroleum fuel and methanol or
ethanol. Methanol-fueled and ethanol-
fueled vehicles that are only marginally
functional when using gasoline (e.g., the
engine has a drop in rated horsepower
of more than 80 percent) are not flexible
fuel vehicles.

Footprint is the product of track width
(measured in inches, calculated as the
average of front and rear track widths,
and rounded to the nearest tenth of an
inch) and wheelbase (measured in
inches and rounded to the nearest tenth
of an inch), divided by 144 and then
rounded to the nearest tenth of a square
foot.

Fuel cell vehicle means an electric
vehicle propelled solely by an electric
motor where energy for the motor is
supplied by an electrochemical cell that
produces electricity via the non-
combustion reaction of a consumable
fuel, typically hydrogen.

* * * * *

Highway Fuel Economy Test
Procedure (HFET) has the meaning
given in § 600.002—-08 of this chapter.

* * * * *

Hybrid electric vehicle (HEV) means a
motor vehicle which draws propulsion
energy from onboard sources of stored
energy that are both an internal
combustion engine or heat engine using
consumable fuel, and a rechargeable
energy storage system such as a battery,
capacitor, hydraulic accumulator, or
flywheel, where recharge energy for the
energy storage system comes solely from

sources on board the vehicle.
* * * * *

Interior volume index has the
meaning given in § 600.315-08 of this
chapter.

* * * * *

Model type has the meaning given in
§ 600.002—08 of this chapter.

* * * * *

Motor vehicle has the meaning given
in § 85.1703 of this chapter.

* * * * *

Multi-fuel vehicle means any motor
vehicle capable of operating on two or
more different fuel types, either

separately or simultaneously.
* * * * *

Petroleum equivalency factor means
the value specified in 10 CFR 474.3(b),
which incorporates the parameters
listed in 49 U.S.C. 32904(a)(2)(B) and is
used to calculate petroleum-equivalent
fuel economy.

Petroleum-equivalent fuel economy
means the value, expressed in miles per
gallon, that is calculated for an electric
vehicle in accordance with 10 CFR
474.3(a), and reported to the
Administrator of the Environmental
Protection Agency for use in
determining the vehicle manufacturer’s

corporate average fuel economy.
* * * * *

Petroleum-powered accessory means a
vehicle accessory (e.g., a cabin heater,
defroster, and/or air conditioner) that:

(1) Uses gasoline or diesel fuel as its
primary energy source; and

(2) Meets the requirements for fuel,
operation, and emissions in § 88.104—
94(g) of this chapter.

Plug-in hybrid electric vehicle (PHEV)
means a hybrid electric vehicle that has
the capability to charge the battery from
an off-vehicle electric source, such that
the off-vehicle source cannot be
connected to the vehicle while the

vehicle is in motion.
* * * * *

Production volume has the meaning
given in § 600.002—08 of this chapter.

* * * * *

Round, rounded or rounding means,
unless otherwise specified, that
numbers will be rounded according to
ASTM-E29-93a, which is incorporated
by reference in this part pursuant to
§86.1.

* * * * *

Subconfiguration has the meaning
given in § 600.002—08 of this chapter.
* * * * *

Track width is the lateral distance
between the centerlines of the base tires

at ground, including the camber angle.
* * * * *

Transmission class has the meaning
given in § 600.002—08 of this chapter.

Transmission configuration has the
meaning given in § 600.002—08 of this
chapter.

* * * * *
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Wheelbase is the longitudinal
distance between front and rear wheel

centerlines.
* * * * *

m 13. Anew §86.1805—12 is added to
read as follows:

§86.1805-12 Useful life.

(a) Except as permitted under
paragraph (b) of this section or required
under paragraphs (c) and (d) of this
section, the full useful life for all LDVs
and LLDTs is a period of use of 10 years
or 120,000 miles, whichever occurs first.
The full useful life for all HLDTsS,
MDPVs, and complete heavy-duty
vehicles is a period of 11 years or
120,000 miles, whichever occurs first.
These full useful life values apply to all
exhaust, evaporative and refueling
emission requirements except for
standards which are specified to only be
applicable at the time of certification.
These full useful life requirements also
apply to all air conditioning leakage
credits, air conditioning efficiency
credits, and other credit programs used
by the manufacturer to comply with the
fleet average CO- emission standards in
§86.1818-12.

(b) Manufacturers may elect to
optionally certify a test group to the Tier
2 exhaust emission standards for
150,000 miles to gain additional NOx
credits, as permitted in § 86.1860-04(g),
or to opt out of intermediate life
standards as permitted in § 86.1811—
04(c). In such cases, useful life is a
period of use of 15 years or 150,000
miles, whichever occurs first, for all
exhaust, evaporative and refueling
emission requirements except for cold
CO standards and standards which are
applicable only at the time of
certification.

(c) Where intermediate useful life
exhaust emission standards are
applicable, such standards are
applicable for five years or 50,000 miles,
whichever occurs first.

(d) Where cold CO standards are
applicable, the useful life requirement
for compliance with the cold CO
standard only, is 5 years or 50,000
miles, whichever occurs first.

m 14. Section 86.1806—05 is amended by
revising paragraph (a)(1) to read as
follows:

§86.1806—05 On-board diagnostics for
vehicles less than or equal to 14,000
pounds GVWR.

(a) EE

(1) Except as provided by paragraph
(a)(2) of this section, all light-duty
vehicles, light-duty trucks and complete
heavy-duty vehicles weighing 14,000
pounds GVWR or less (including
MDPVs) must be equipped with an

onboard diagnostic (OBD) system
capable of monitoring all emission-
related powertrain systems or
components during the applicable
useful life of the vehicle. All systems
and components required to be
monitored by these regulations must be
evaluated periodically, but no less
frequently than once per applicable
certification test cycle as defined in
paragraphs (a) and (d) of Appendix I of
this part, or similar trip as approved by
the Administrator. Emissions of CO»,
CHs,, and N,O are not required to be
monitored by the OBD system.

* * * * *

W 15. A new § 86.1809-12 is added to
read as follows:

§86.1809-12 Prohibition of defeat devices.

(a) No new light-duty vehicle, light-
duty truck, medium-duty passenger
vehicle, or complete heavy-duty vehicle
shall be equipped with a defeat device.

(b) The Administrator may test or
require testing on any vehicle at a
designated location, using driving
cycles and conditions that may
reasonably be expected to be
encountered in normal operation and
use, for the purposes of investigating a
potential defeat device.

(c) For cold temperature CO and cold
temperature NMHC emission control,
the Administrator will use a guideline
to determine the appropriateness of the
CO and NMHGC emission control at
ambient temperatures between 25 °F
(the upper bound of the FTP test
temperature range) and 68 °F (the lower
bound of the FTP test temperature
range). The guideline for CO emission
congruity across the intermediate
temperature range is the linear
interpolation between the CO standard
applicable at 25 °F and the CO standard
applicable at 68 °F. The guideline for
NMHC emission congruity across the
intermediate temperature range is the
linear interpolation between the NMHC
FEL pass limit (e.g. 0.3499 g/mi for a 0.3
g/mi FEL) applicable at 20 °F and the
Tier 2 NMOG standard to which the
vehicle was certified at 68 °F, where the
intermediate temperature NMHC level is
rounded to the nearest hundredth for
comparison to the interpolated line. For
vehicles that exceed this CO emissions
guideline or this NMHC emissions
guideline upon intermediate
temperature cold testing:

(1) If the CO emission level is greater
than the 20 °F emission standard, the
vehicle will automatically be considered
to be equipped with a defeat device
without further investigation. If the
intermediate temperature NMHC
emission level, rounded to the nearest

hundredth, is greater than the 20 °F FEL
pass limit, the vehicle will be presumed
to have a defeat device unless the
manufacturer provides evidence to
EPA’s satisfaction that the cause of the
test result in question is not due to a
defeat device.

(2) If the CO emission level does not
exceed the 20 °F emission standard, the
Administrator may investigate the
vehicle design for the presence of a
defeat device under paragraph (d) of this
section. If the intermediate temperature
NMHC emission level, rounded to the
nearest hundredth, does not exceed the
20 °F FEL pass limit the Administrator
may investigate the vehicle design for
the presence of a defeat device under
paragraph (d) of this section.

(d) The following provisions apply for
vehicle designs designated by the
Administrator to be investigated for
possible defeat devices:

(1) The manufacturer must show to
the satisfaction of the Administrator that
the vehicle design does not incorporate
strategies that unnecessarily reduce
emission control effectiveness exhibited
during the Federal Test Procedure or
Supplemental Federal Test Procedure
(FTP or SFTP) or the Highway Fuel
Economy Test Procedure (described in
subpart B of 40 CFR part 600), or the Air
Conditioning Idle Test (described in
§86.165—12), when the vehicle is
operated under conditions that may
reasonably be expected to be
encountered in normal operation and
use.

(2) The following information
requirements apply:

(i) Upon request by the Administrator,
the manufacturer must provide an
explanation containing detailed
information regarding test programs,
engineering evaluations, design
specifications, calibrations, on-board
computer algorithms, and design
strategies incorporated for operation
both during and outside of the Federal
emission test procedures.

(ii) For purposes of investigations of
possible cold temperature CO or cold
temperature NMHC defeat devices
under this paragraph (d), the
manufacturer must provide an
explanation to show, to the satisfaction
of the Administrator, that CO emissions
and NMHC emissions are reasonably
controlled in reference to the linear
guideline across the intermediate
temperature range.

(e) For each test group the
manufacturer must submit, with the Part
IT certification application, an
engineering evaluation demonstrating to
the satisfaction of the Administrator that
a discontinuity in emissions of non-
methane organic gases, carbon
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monoxide, carbon dioxide, oxides of
nitrogen, nitrous oxide, methane, and
formaldehyde measured on the Federal
Test Procedure (subpart B of this part)
and on the Highway Fuel Economy Test
Procedure (subpart B of 40 CFR part
600) does not occur in the temperature
range of 20 to 86 °F. For diesel vehicles,
the engineering evaluation must also
include particulate emissions.

m 16. Section 86.1810—-09 is amended by
revising paragraph (f) to read as follows:

§86.1810-09 General standards; increase
in emissions; unsafe condition; waivers.
* * * * *

(f) Altitude requirements. (1) All
emission standards apply at low altitude
conditions and at high altitude
conditions, except for the following
standards, which apply only at low
altitude conditions:

(i) The supplemental exhaust
emission standards as described in
§86.1811-04(f);

(ii) The cold temperature NMHC
emission standards as described in
§ 86.1811—10[g);

(iii) The evaporative emission
standards as described in § 86.1811—
09(e).

(2) For vehicles that comply with the
cold temperature NMHC standards
described in § 86.1811-10(g) and the
CO,, N»,O, and CH,4 exhaust emission
standards described in § 86.1818-12,
manufacturers must submit an
engineering evaluation indicating that
common calibration approaches are
utilized at high altitudes. Any deviation
from low altitude emission control
practices must be included in the
auxiliary emission control device
(AECD) descriptions submitted at
certification. Any AECD specific to high
altitude must require engineering
emission data for EPA evaluation to
quantify any emission impact and
validity of the AECD.

* * * * *

W 17. Anew §86.1818-12 is added to
read as follows:

§86.1818-12 Greenhouse gas emission
standards for light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles.

(a) Applicability. This section
contains standards and other regulations
applicable to the emission of the air
pollutant defined as the aggregate group
of six greenhouse gases: Carbon dioxide,
nitrous oxide, methane,
hydrofluorocarbons, perfluorocarbons,
and sulfur hexafluoride. This section
applies to 2012 and later model year
LDVs, LDTs and MDPVs, including
multi-fuel vehicles, vehicles fueled with
alternative fuels, hybrid electric

vehicles, plug-in hybrid electric
vehicles, electric vehicles, and fuel cell
vehicles. Unless otherwise specified,
multi-fuel vehicles must comply with
all requirements established for each
consumed fuel. The provisions of this
section also apply to aftermarket
conversion systems, aftermarket
conversion installers, and aftermarket
conversion certifiers, as those terms are
defined in 40 CFR 85.502, of all model
year light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles. Manufacturers that qualify as a
small business according to the
requirements of § 86.1801-12(j) are
exempt from the emission standards in
this section. Manufacturers that have
submitted a declaration for a model year
according to the requirements of
§86.1801-12(k) for which approval has
been granted by the Administrator are
conditionally exempt from the emission
standards in paragraphs (c) through (e)
of this section for the approved model
ear.

(b) Definitions. For the purposes of
this section, the following definitions
shall apply:

(1) Passenger automobile means a
motor vehicle that is a passenger
automobile as that term is defined in 49
CFR 523.4.

(2) Light truck means a motor vehicle
that is a non-passenger automobile as
that term is defined in 49 CFR 523.5.

(c) Fleet average CO; standards for
passenger automobiles and light trucks.
(1) For a given individual model year’s
production of passenger automobiles
and light trucks, manufacturers must
comply with a fleet average CO,
standard calculated according to the
provisions of this paragraph (c).
Manufacturers must calculate separate
fleet average CO, standards for their
passenger automobile and light truck
fleets, as those terms are defined in this
section. Each manufacturer’s fleet
average CO, standards determined in
this paragraph (c) shall be expressed in
whole grams per mile, in the model year
specified as applicable. Manufacturers
eligible for and choosing to participate
in the Temporary Leadtime Allowance
Alternative Standards for qualifying
manufacturers specified in paragraph (e)
of this section shall not include vehicles
subject to the Temporary Leadtime
Allowance Alternative Standards in the
calculations of their primary passenger
automobile or light truck standards
determined in this paragraph (c).
Manufacturers shall demonstrate
compliance with the applicable
standards according to the provisions of
§86.1865—-12.

(2) Passenger automobiles—(i)
Calculation of CO; target values for

passenger automobiles. A CO, target
value shall be determined for each
passenger automobile as follows:

(A) For passenger automobiles with a
footprint of less than or equal to 41
square feet, the gram/mile CO, target
value shall be selected for the
appropriate model year from the
following table:

CO, target
Model year value

(grams/mile)
2012 244.0
2013 ... 237.0
2014 ... 228.0
2015 217.0
2016 and later 206.0

(B) For passenger automobiles with a
footprint of greater than 56 square feet,
the gram/mile CO target value shall be
selected for the appropriate model year
from the following table:

CO, target
value
(grams/mile)

Model year

315.0
307.0
299.0
288.0
277.0

(C) For passenger automobiles with a
footprint that is greater than 41 square
feet and less than or equal to 56 square
feet, the gram/mile CO, target value
shall be calculated using the following
equation and rounded to the nearest 0.1
grams/mile:

Target CO> = [4.72 x f] + D

Where:

fis the vehicle footprint, as defined in
§86.1803; and

b is selected from the following table for
the appropriate model year:

Model year b

50.5

34.8
23.4
12.7

(ii) Calculation of the fleet average
CO:; standard for passenger
automobiles. In each model year
manufacturers must comply with the
CO- exhaust emission standard for their
passenger automobile fleet, calculated
for that model year as follows:

(A) A CO, target value shall be
determined according to paragraph
(c)(2)(i) of this section for each unique
combination of model type and
footprint value.

(B) Each CO, target value, determined
for each unique combination of model
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type and footprint value, shall be
multiplied by the total production of
that model type/footprint combination
for the appropriate model year.

(C) The resulting products shall be
summed, and that sum shall be divided
by the total production of passenger
automobiles in that model year. The
result shall be rounded to the nearest
whole gram per mile. This result shall
be the applicable fleet average CO,
standard for the manufacturer’s
passenger automobile fleet.

(3) Light trucks—(i) Calculation of
CO; target values for light trucks. A CO,
target value shall be determined for each
light truck as follows:

(A) For light trucks with a footprint of
less than or equal to 41 square feet, the
gram/mile CO, target value shall be
selected for the appropriate model year
from the following table:

CO, target
value
(grams/mile)

Model year

294.0
284.0
275.0
261.0
247.0

(B) For light trucks with a footprint of
greater than 66 square feet, the gram/
mile CO, target value shall be selected
for the appropriate model year from the
following table:

CO, target
Model year value

(grams/mile)
2012 e 395.0
2013 .o 385.0
2014 ............. 376.0
2015 .o 362.0
2016 and later .... 348.0

(C) For light trucks with a footprint
that is greater than 41 square feet and
less than or equal to 66 square feet, the
gram/mile CO; target value shall be
calculated using the following equation
and rounded to the nearest 0.1 grams/
mile:

Target CO» = (4.04 xf) + b
Where:
f1is the footprint, as defined in § 86.1803; and

b is selected from the following table for the
appropriate model year:

Model year b

128.6
118.7
109.4
95.1
81.1

(ii) Calculation of fleet average CO;
standards for light trucks. In each model

year manufacturers must comply with
the CO; exhaust emission standard for
their light truck fleet, calculated for that
model year as follows:

(A) A CO; target value shall be
determined according to paragraph
(c)(3)(i) of this section for each unique
combination of model type and
footprint value.

(B) Each CO, target value, which
represents a unique combination of
model type and footprint value, shall be
multiplied by the total production of
that model type/footprint combination
for the appropriate model year.

(C) The resulting products shall be
summed, and that sum shall be divided
by the total production of light trucks in
that model year. The result shall be
rounded to the nearest whole gram per
mile. This result shall be the applicable
fleet average CO, standard for the
manufacturer’s light truck fleet.

(d) In-use CO: exhaust emission
standards. The in-use exhaust CO,
emission standard shall be the
combined city/highway carbon-related
exhaust emission value calculated for
the appropriate vehicle carline/
subconfiguration according to the
provisions of § 600.113—-08(g)(4) of this
chapter multiplied by 1.1 and rounded
to the nearest whole gram per mile. For
in-use vehicle carlines/
subconfigurations for which a combined
city/highway carbon-related exhaust
emission value was not determined
under § 600.113(g)(4) of this chapter, the
in-use exhaust CO; emission standard
shall be the combined city/highway
carbon-related exhaust emission value
calculated according to the provisions of
§600.208-12 of this chapter for the
vehicle model type (except that total
model year production data shall be
used instead of sales projections)
multiplied by 1.1 and rounded to the
nearest whole gram per mile. For
vehicles that are capable of operating on
multiple fuels, including but not limited
to alcohol dual fuel, natural gas dual
fuel and plug-in hybrid electric
vehicles, a separate in-use standard
shall be determined for each fuel that
the vehicle is capable of operating on.
These standards apply to in-use testing
performed by the manufacturer
pursuant to regulations at § 86.1845—-04
and 86.1846—-01 and to in-use testing
performed by EPA.

(e) Temporary Lead Time Allowance
Alternative Standards. (1) The interim
fleet average CO» standards in this
paragraph (e) are optionally applicable
to each qualifying manufacturer, where
the terms “sales” or “sold” as used in
this paragraph (e) means vehicles
produced and delivered for sale (or

sold) in the states and territories of the
United States.

(i) A qualifying manufacturer is a
manufacturer with sales of 2009 model
year combined passenger automobiles
and light trucks of greater than zero and
less than 400,000 vehicles.

(A) If a manufacturer sold less than
400,000 but more than zero 2009 model
year combined passenger automobiles
and light trucks while under the control
of another manufacturer, where those
2009 model year passenger automobiles
and light trucks bore the brand of the
producing manufacturer, and where the
producing manufacturer became
independent no later than December 31,
2010, the producing manufacturer is a
qualifying manufacturer.

(B) In the case where two or more
qualifying manufacturers combine as
the result of merger or the purchase of
50 percent or more of one or more
companies by another company, and if
the combined 2009 model year sales of
the merged or combined companies is
less than 400,000 but more than zero
(combined passenger automobiles and
light trucks), the corporate entity formed
by the combination of two or more
qualifying manufacturers shall continue
to be a qualifying manufacturer. The
total number of vehicles that the
corporate entity is allowed to include
under the Temporary Leadtime
Allowance Alternative Standards shall
be determined by paragraph (e)(2) or
(e)(3) of this section where sales is the
total combined 2009 model year sales of
all of the merged or combined
companies. Vehicles sold by the
companies that combined by merger/
acquisition to form the corporate entity
that were subject to the Temporary
Leadtime Allowance Alternative
Standards in paragraph (e)(4) of this
section prior to the merger/acquisition
shall be combined to determine the
remaining number of vehicles that the
corporate entity may include under the
Temporary Leadtime Allowance
Alternative Standards in this paragraph
(e).

(C) In the case where two or more
manufacturers combine as the result of
merger or the purchase of 50 percent or
more of one or more companies by
another company, and if the combined
2009 model year sales of the merged or
combined companies is equal to or
greater than 400,000 (combined
passenger automobiles and light trucks),
the new corporate entity formed by the
combination of two or more
manufacturers is not a qualifying
manufacturer. Such a manufacturer
shall meet the emission standards in
paragraph (c) of this section beginning
with the model year that is numerically
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two years greater than the calendar year
in which the merger/acquisition(s) took
place.

(ii) For the purposes of making the
determination in paragraph (e)(1)(i) of
this section, “manufacturer” shall mean
that term as defined at 49 CFR 531.4 and
as that definition was applied to the
2009 model year for the purpose of
determining compliance with the 2009
corporate average fuel economy
standards at 49 CFR parts 531 and 533.

(iii) A qualifying manufacturer may
not use these Temporary Leadtime
Allowance Alternative Standards until
they have used all available banked
credits and/or credits available for
transfer accrued under § 86.1865-12(k).
A qualifying manufacturer with a net
positive credit balance calculated under
§ 86.1865—12(k) in any model year after
considering all available credits either
generated, carried forward from a prior
model year, transferred from other
averaging sets, or obtained from other
manufacturers, may not use these
Temporary Leadtime Allowance
Alternative Standards in such model
year.

(2) Qualifying manufacturers may
select any combination of 2012 through
2015 model year passenger automobiles
and/or light trucks to include under the
Temporary Leadtime Allowance
Alternative Standards determined in
this paragraph (e) up to a cumulative
total of 100,000 vehicles. Vehicles
selected to comply with these standards
shall not be included in the calculations
of the manufacturer’s fleet average
standards under paragraph (c) of this
section.

(3) Qualifying manufacturers with
sales of 2009 model year combined
passenger automobiles and light trucks
in the United States of greater than zero
and less than 50,000 vehicles may select
any combination of 2012 through 2015
model year passenger automobiles and/
or light trucks to include under the
Temporary Leadtime Allowance
Alternative Standards determined in
this paragraph (e) up to a cumulative
total of 200,000 vehicles, and
additionally may select up to 50,000
2016 model year vehicles to include
under the Temporary Leadtime
Allowance Alternative Standards
determined in this paragraph (e). To be
eligible for the provisions of this
paragraph (e)(3) qualifying
manufacturers must provide annual
documentation of good-faith efforts
made by the manufacturer to purchase
credits from other manufacturers.
Without such documentation, the
manufacturer may use the Temporary
Leadtime Allowance Alternative
Standards according to the provisions of

paragraph (e)(2) of this section, and the
provisions of this paragraph (e)(3) shall
not apply. Vehicles selected to comply
with these standards shall not be
included in the calculations of the
manufacturer’s fleet average standards
under paragraph (c) of this section.

(4) To calculate the applicable
Temporary Leadtime Allowance
Alternative Standards, qualifying
manufacturers shall determine the fleet
average standard separately for the
passenger automobiles and light trucks
selected by the manufacturer to be
subject to the Temporary Leadtime
Allowance Alternative Standards,
subject to the limitations expressed in
paragraphs (e)(1) through (3) of this
section.

(i) The Temporary Leadtime
Allowance Alternative Standard
applicable to qualified passenger
automobiles as defined in § 600.002—-08
of this chapter shall be the standard
calculated using the provisions of
paragraph (c)(2)(ii) of this section for the
appropriate model year multiplied by
1.25 and rounded to the nearest whole
gram per mile. For the purposes of
applying paragraph (c)(2)(ii) of this
section to determine the standard, the
passenger automobile fleet shall be
limited to those passenger automobiles
subject to the Temporary Leadtime
Allowance Alternative Standard.

(ii) The Temporary Leadtime
Allowance Alternative Standard
applicable to qualified light trucks (i.e.
non-passenger automobiles as defined
in § 600.002—08 of this chapter) shall be
the standard calculated using the
provisions of paragraph (c)(3)(ii) of this
section for the appropriate model year
multiplied by 1.25 and rounded to the
nearest whole gram per mile. For the
purposes of applying paragraph (c)(3)(ii)
of this section to determine the
standard, the light truck fleet shall be
limited to those light trucks subject to
the Temporary Leadtime Allowance
Alternative Standard.

(5) Manufacturers choosing to
optionally apply these standards are
subject to the restrictions on credit
banking and trading specified in
§86.1865—12.

(f) Nitrous oxide (N;O) and methane
(CHy) exhaust emission standards for
passenger automobiles and light trucks.
Each manufacturer’s fleet of combined
passenger automobile and light trucks
must comply with N>O and CHy4
standards using either the provisions of
paragraph (f)(1) of this section or the
provisions of paragraph (f)(2) of this
section. The manufacturer may not use
the provisions of both paragraphs (f)(1)
and (f)(2) of this section in a model year.
For example, a manufacturer may not

use the provisions of paragraph (f)(1) of
this section for their passenger
automobile fleet and the provisions of
paragraph (f)(2) for their light truck fleet
in the same model year.

(1) Standards applicable to each test
group.

(i) Exhaust emissions of nitrous oxide
(N,0) shall not exceed 0.010 grams per
mile at full useful life, as measured
according to the Federal Test Procedure
(FTP) described in subpart B of this
part.

(ii) Exhaust emissions of methane
(CH4) shall not exceed 0.030 grams per
mile at full useful life, as measured
according to the Federal Test Procedure
(FTP) described in subpart B of this
part.

(2) Including N>O and CHj in fleet
averaging program. Manufacturers may
elect to not meet the emission standards
in paragraph (f)(1) of this section.
Manufacturers making this election
shall include N>O and CH4 emissions in
the determination of their fleet average
carbon-related exhaust emissions, as
calculated in subpart F of part 600 of
this chapter. Manufacturers using this
option must include both N>O and CH4
full useful life values in the fleet average
calculations for passenger automobiles
and light trucks. Use of this option will
account for N>O and CH,4 emissions
within the carbon-related exhaust
emission value determined for each
model type according to the provisions
part 600 of this chapter. This option
requires the determination of full useful
life emission values for both the Federal
Test Procedure and the Highway Fuel
Economy Test.

m 18. Section 86.1823—-08 is amended by
adding paragraph (m) to read as follows:

§86.1823-08 Durability demonstration
procedures for exhaust emissions.

* * * * *

(m) Durability demonstration
procedures for vehicles subject to the
greenhouse gas exhaust emission
standards specified in § 86.1818-12.

(1) CO-. (i) Unless otherwise specified
under paragraph (m)(1)(ii) of this
section, manufacturers may use a
multiplicative CO, deterioration factor
of one or an additive deterioration factor
of zero.

(ii) Based on an analysis of industry-
wide data, EPA may periodically
establish and/or update the
deterioration factor for CO, emissions
including air conditioning and other
credit related emissions. Deterioration
factors established and/or updated
under this paragraph (m)(1)(ii) will
provide adequate lead time for
manufacturers to plan for the change.
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(iii) Alternatively, manufacturers may
use the whole-vehicle mileage
accumulation procedures in § 86.1823—
08 paragraphs (c) or (d)(1) to determine
CO; deterioration factors. In this case,
each FTP test performed on the
durability data vehicle selected under
§86.1822-01 of this part must also be
accompanied by an HFET test, and
combined FTP/HFET CO; results
determined by averaging the city (FTP)
and highway (HFET) CO, values,
weighted 0.55 and 0.45 respectively.
The deterioration factor will be
determined for this combined CO»
value. Calculated multiplicative
deterioration factors that are less than
one shall be set to equal one, and
calculated additive deterioration factors
that are less than zero shall be set to
ZEro.

(iv) If, in the good engineering
judgment of the manufacturer, the
deterioration factors determined
according to paragraphs (m)(1)(i),
(m)(1)(i1), or (m)(1)(iii) of this section do
not adequately account for the expected
CO; emission deterioration over the
vehicle’s useful life, the manufacturer
may petition EPA to request a more
appropriate deterioration factor.

(2) N>O and CHy,. (i) For
manufacturers complying with the
emission standards for N>O and CHy4
specified in § 86.1818-12(f)(1),
deterioration factors for N,O and CHy4
shall be determined according to the
provisions of paragraphs (a) through (1)
of this section.

(ii) For manufacturers complying with
the fleet averaging option for N,O and
CH,4 as allowed under §86.1818—
12(f)(2), separate deterioration factors
shall be determined for the FTP and
HFET test cycles. Therefore each FTP
test performed on the durability data
vehicle selected under § 86.1822—01 of
this part must also be accompanied by
an HFET test.

(iii) For the 2012 through 2014 model
years only, manufacturers may use
alternative deterioration factors. For
N»0O, the alternative deterioration factor
to be used to adjust FTP and HFET
emissions is the deterioration factor
determined for NOx emissions
according to the provisions of this
section. For CHy, the alternative
deterioration factor to be used to adjust
FTP and HFET emissions is the
deterioration factor determined for
NMOG or NMHC emissions according to
the provisions of this section.

(3) Other carbon-related exhaust
emissions. Deterioration factors shall be
determined according to the provisions
of paragraphs (a) through (1) of this
section. Optionally, in lieu of
determining emission-specific FTP and

HFET deterioration factors for CH3;OH
(methanol), HCHO (formaldehyde),
C,HsOH (ethanol), and C,H,O
(acetaldehyde), manufacturers may use
the deterioration factor determined for
NMOG or NMHC emissions according to
the provisions of this section.

(4) Air Conditioning leakage and
efficiency or other emission credit
requirements to comply with exhaust
CO; standards. Manufactures will attest
to the durability of components and
systems used to meet the CO, standards.
Manufacturers may submit engineering
data to provide durability
demonstration.

m 19. Section 86.1827-01 is amended by
revising paragraph (a)(5) and by adding
paragraph (f) to read as follows:

§86.1827-01 Test group determination.
* * * * *
(a] * * %

(5) Subject to the same emission
standards (except for CO,), or FEL in the
case of cold temperature NMHC
standards, except that a manufacturer
may request to group vehicles into the
same test group as vehicles subject to
more stringent standards, so long as all
the vehicles within the test group are
certified to the most stringent standards
applicable to any vehicle within that
test group. Light-duty trucks and light-
duty vehicles may be included in the
same test group if all vehicles in the test
group are subject to the same emission
standards, with the exception of the CO,
standard and/or the total HC standard.

* * * * *

(f) Unless otherwise approved by the
Administrator, a manufacturer of
electric vehicles must create separate
test groups based on the type of battery
technology, the capacity and voltage of
the battery, and the type and size of the
electric motor.

m 20. Section 86.1829-01 is amended by
revising paragraph (b)(1)(i) and by
adding paragraph (b)(1)(iii)(G) to read as
follows:

§86.1829-01 Durability and emission
testing requirements; waivers.
* * * * *

(b) * *

(1) * Kk %

(i) Testing at low altitude. One EDV
shall be tested in each test group for
exhaust emissions using the FTP and
SFTP test procedures of subpart B of
this part and the HFET test procedure of
subpart B of part 600 of this chapter.
The configuration of the EDV will be
determined under the provisions of
§86.1828-01 of this subpart.

* * * * *

(iﬁ) * x %

(G) For the 2012 through 2014 model
years only, in lieu of testing a vehicle
for N»>O emissions, a manufacturer may
provide a statement in its application
for certification that such vehicles
comply with the applicable standards.
Such a statement must be based on
previous emission tests, development
tests, or other appropriate information
and good engineering judgment.

* * * * *

m 21. Section 86.1835—01 is amended as
follows:

m a. By revising paragraph (a)(4).

m b. By revising paragraph (b)(1)
introductory text.

m c. By adding paragraph (b)(1)(vi).

m d. By revising paragraph (b)(3).

m e. By revising paragraph (c)(1)(ii).

§86.1835-01 Confirmatory certification
testing.

(a) * *x %

(4) Retesting for fuel economy reasons
or for compliance with greenhouse gas
exhaust emission standards in § 86.181—
12 may be conducted under the
provisions of § 600.008-08 of this
chapter.

(b) * * *

(1) If the Administrator determines
not to conduct a confirmatory test under
the provisions of paragraph (a) of this
section, manufacturers of light-duty
vehicles, light-duty trucks, and/or
medium-duty passenger vehicles will
conduct a confirmatory test at their
facility after submitting the original test
data to the Administrator whenever any
of the conditions listed in paragraphs
(b)(1)(i) through (vi) of this section exist,
and complete heavy-duty vehicles
manufacturers will conduct a
confirmatory test at their facility after
submitting the original test data to the
Administrator whenever the conditions
listed in paragraph (b)(1)(i) or (b)(1)(ii)
of this section exist, as follows:

* * * * *

(vi) The exhaust carbon-related
exhaust emissions of the test as
measured in accordance with the
procedures in 40 CFR part 600 are lower
than expected based on procedures
approved by the Administrator.

* * * * *

(3) For light-duty vehicles, light-duty
trucks, and medium-duty passenger
vehicles the manufacturer shall conduct
a retest of the FTP or highway test if the
difference between the fuel economy of
the confirmatory test and the original
manufacturer’s test equals or exceeds
three percent (or such lower percentage
to be applied consistently to all
manufacturer conducted confirmatory
testing as requested by the manufacturer
and approved by the Administrator).
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(i) For use in the fuel economy and
exhaust greenhouse gas fleet averaging
program described in 40 CFR parts 86
and 600, the manufacturer may, in lieu
of conducting a retest, accept as official
the lower of the original and
confirmatory test fuel economy results,
and by doing so will also accept as
official the calculated CREE value
associated with the lower fuel economy
test results.

(ii) The manufacturer shall conduct a
second retest of the FTP or highway test
if the fuel economy difference between
the second confirmatory test and the
original manufacturer test equals or
exceeds three percent (or such lower
percentage as requested by the
manufacturer and approved by the
Administrator) and the fuel economy
difference between the second
confirmatory test and the first
confirmatory test equals or exceeds
three percent (or such lower percentage
as requested by the manufacturer and
approved by the Administrator). In lieu
of conducting a second retest, the
manufacturer may accept as official (for
use in the fuel economy program and
the exhaust greenhouse gas fleet
averaging program) the lowest fuel
economy of the original test, the first
confirmatory test, and the second
confirmatory test fuel economy results,
and by doing so will also accept as
official the calculated CREE value
associated with the lowest fuel economy
test results.

(C) * Kk %

(1) * % %

(ii) Official test results for fuel
economy and exhaust CO, emission
purposes are determined in accordance
with the provisions of § 600.008—08 of
this chapter.

* * * * *

m 22. Section 86.1841-01 is amended by
adding paragraph (a)(3) and revising
paragraph (b) to read as follows:

§86.1841-01 Compliance with emission
standards for the purpose of certification.

(a) * *x %

(3) Compliance with CO, exhaust
emission standards shall be
demonstrated at certification by the
certification levels on the FTP and
HFET tests for carbon-related exhaust
emissions determined according to
§600.113-08 of this chapter.

* * * * *

(b) To be considered in compliance
with the standards for the purposes of
certification, the certification levels for
the test vehicle calculated in paragraph
(a) of this section shall be less than or
equal to the standards for all emission
constituents to which the test group is

subject, at both full and intermediate
useful life as appropriate for that test
group.
m 23. Section 86.1845—04 is amended as
follows:

m a. By revising paragraph (a)(1).

m b. By revising paragraph (b)(5)(i).

m c. By revising paragraph (c)(5)(i).

§86.1845-04 Manufacturer in-use
verification testing requirements.

(H] N

(1) A manufacturer of LDVs, LDTs,
MDPVs and/or complete HDVs must
test, or cause to have tested, a specified
number of LDVs, LDTs, MDPVs and
complete HDVs. Such testing must be
conducted in accordance with the
provisions of this section. For purposes
of this section, the term vehicle includes
light-duty vehicles, light-duty trucks
and medium-duty passenger vehicles.
* * * * *

(b) * % %

(5] * x %

(i) Each test vehicle of a test group
shall be tested in accordance with the
Federal Test Procedure and the US06
portion of the Supplemental Federal
Test Procedure as described in subpart
B of this part, when such test vehicle is
tested for compliance with applicable
exhaust emission standards under this
subpart. Test vehicles subject to
applicable exhaust CO, emission
standards under this subpart shall also
be tested in accordance with the
highway fuel economy test as described
in part 600, subpart B of this chapter.

* * * * *

(C] LN

(5) * *x *

(i) Each test vehicle shall be tested in
accordance with the Federal Test
Procedure and the US06 portion of the
Supplemental Federal Test Procedure as
described in subpart B of this part when
such test vehicle is tested for
compliance with applicable exhaust
emission standards under this subpart.
Test vehicles subject to applicable
exhaust CO; emission standards under
this subpart shall also be tested in
accordance with the highway fuel
economy test as described in part 600,
subpart B of this chapter. The US06
portion of the SFTP is not required to
be performed on vehicles certified in
accordance with the National LEV
provisions of subpart R of this part. One
test vehicle from each test group shall
receive a Federal Test Procedure at high
altitude. The test vehicle tested at high
altitude is not required to be one of the
same test vehicles tested at low altitude.
The test vehicle tested at high altitude
is counted when determining the

compliance with the requirements
shown in Table S04—06 and Table S04—
07 in paragraph (b)(3) of this section or
the expanded sample size as provided
for in this paragraph (c).

m 24. Section 86.1846—01 is amended by
revising paragraphs (a)(1) and (b)
introductory text to read as follows:

§86.1846-01 Manufacturer in-use
confirmatory testing requirements.

(a) * % %

(1) A manufacturer of LDVs, LDTs
and/or MDPVs must test, or cause
testing to be conducted, under this
section when the emission levels shown
by a test group sample from testing
under §§ 86.1845—01 or 86.1845-04, as
applicable, exceeds the criteria specified
in paragraph (b) of this section. The
testing required under this section
applies separately to each test group and
at each test point (low and high mileage)
that meets the specified criteria. The
testing requirements apply separately
for each model year starting with model
year 2001. These provisions do not
apply to heavy-duty vehicles or heavy-
duty engines prior to the 2007 model
year. These provisions do not apply to
emissions of CO,, CHs, and N>O.

* * * * *

(b) Criteria for additional testing. A
manufacturer shall test a test group or
a subset of a test group as described in
paragraph (j) of this section when the
results from testing conducted under
§§86.1845-01 and 86.1845—04, as
applicable, show mean emissions for
that test group of any pollutant(s)
(except CO», CHy, and N>O) to be equal
to or greater than 1.30 times the
applicable in-use standard and a failure
rate, among the test group vehicles, for
the corresponding pollutant(s) of fifty

percent or greater.
* * * * *

m 25. Section 86.1848-10 is amended by
adding paragraph (c)(9) to read as
follows:

§86.1848-10 Certification.

* * * * *

(C) * K* %

(9) For 2012 and later model year
LDVs, LDTs, and MDPVs, all certificates
of conformity issued are conditional
upon compliance with all provisions of
§86.1818-12 and § 86.1865—12 both
during and after model year production.
The manufacturer bears the burden of
establishing to the satisfaction of the
Administrator that the terms and
conditions upon which the certificate(s)
was (were) issued were satisfied. For
recall and warranty purposes, vehicles
not covered by a certificate of
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conformity will continue to be held to
the standards stated or referenced in the
certificate that otherwise would have
applied to the vehicles.

(i) Failure to meet the fleet average
CO: requirements will be considered a
failure to satisfy the terms and
conditions upon which the certificate(s)
was (were) issued and the vehicles sold
in violation of the fleet average CO»
standard will not be covered by the
certificate(s). The vehicles sold in
violation will be determined according
to § 86.1865-12(k)(7).

(ii) Failure to comply fully with the
prohibition against selling credits that
are not generated or that are not
available, as specified in § 86.1865-12,
will be considered a failure to satisfy the
terms and conditions upon which the
certificate(s) was (were) issued and the
vehicles sold in violation of this
prohibition will not be covered by the
certificate(s).

* * * * *

W 26. A new § 86.1854—12 is added to
read as follows:

§86.1854-12 Prohibited acts.

(a) The following acts and the causing
thereof are prohibited:

(1) In the case of a manufacturer, as
defined by § 86.1803, of new motor
vehicles or new motor vehicle engines
for distribution in commerce, the sale,
or the offering for sale, or the
introduction, or delivery for
introduction, into commerce, or (in the
case of any person, except as provided
by regulation of the Administrator), the
importation into the United States of
any new motor vehicle or new motor
vehicle engine subject to this subpart,
unless such vehicle or engine is covered
by a certificate of conformity issued
(and in effect) under regulations found
in this subpart (except as provided in
Section 203(b) of the Clean Air Act (42
U.S.C. 7522(b)) or regulations
promulgated thereunder).

(2)(i) For any person to fail or refuse
to permit access to or copying of records
or to fail to make reports or provide
information required under Section 208
of the Clean Air Act (42 U.S.C. 7542)
with regard to vehicles.

(ii) For a person to fail or refuse to
permit entry, testing, or inspection
authorized under Section 206(c) (42
U.S.C. 7525(c)) or Section 208 of the
Clean Air Act (42 U.S.C. 7542) with
regard to vehicles.

(iii) For a person to fail or refuse to
perform tests, or to have tests performed
as required under Section 208 of the
Clean Air Act (42 U.S.C. 7542) with
regard to vehicles.

(iv) For a person to fail to establish or
maintain records as required under

§§86.1844, 86.1862, 86.1864, and
86.1865 with regard to vehicles.

(v) For any manufacturer to fail to
make information available as provided
by regulation under Section 202(m)(5) of
the Clean Air Act (42 U.S.C. 7521(m)(5))
with regard to vehicles.

(3)(i) For any person to remove or
render inoperative any device or
element of design installed on or in a
vehicle or engine in compliance with
regulations under this subpart prior to
its sale and delivery to the ultimate
purchaser, or for any person knowingly
to remove or render inoperative any
such device or element of design after
such sale and delivery to the ultimate
purchaser.

(ii) For any person to manufacture,
sell or offer to sell, or install, any part
or component intended for use with, or
as part of, any vehicle or engine, where
a principal effect of the part or
component is to bypass, defeat, or
render inoperative any device or
element of design installed on or in a
vehicle or engine in compliance with
regulations issued under this subpart,
and where the person knows or should
know that the part or component is
being offered for sale or installed for this
use or put to such use.

(4) For any manufacturer of a vehicle
or engine subject to standards
prescribed under this subpart:

(i) To sell, offer for sale, introduce or
deliver into commerce, or lease any
such vehicle or engine unless the
manufacturer has complied with the
requirements of Section 207(a) and (b)
of the Clean Air Act (42 U.S.C. 7541(a),
(b)) with respect to such vehicle or
engine, and unless a label or tag is
affixed to such vehicle or engine in
accordance with Section 207(c)(3) of the
Clean Air Act (42 U.S.C. 7541(c)(3)).

(ii) To fail or refuse to comply with
the requirements of Section 207 (c) or
(e) of the Clean Air Act (42 U.S.C.
7541(c) or (e)).

(iii) Except as provided in Section
207(c)(3) of the Clean Air Act (42 U.S.C.
7541(c)(3)), to provide directly or
indirectly in any communication to the
ultimate purchaser or any subsequent
purchaser that the coverage of a
warranty under the Clean Air Act is
conditioned upon use of any part,
component, or system manufactured by
the manufacturer or a person acting for
the manufacturer or under its control, or
conditioned upon service performed by
such persons.

(iv) To fail or refuse to comply with
the terms and conditions of the
warranty under Section 207(a) or (b) of
the Clean Air Act (42 U.S.C. 7541(a) or
(b)).

(b) For the purposes of enforcement of
this subpart, the following apply:

(1) No action with respect to any
element of design referred to in
paragraph (a)(3) of this section
(including any adjustment or alteration
of such element) shall be treated as a
prohibited act under paragraph (a)(3) of
this section if such action is in
accordance with Section 215 of the
Clean Air Act (42 U.S.C. 7549);

(2) Nothing in paragraph (a)(3) of this
section is to be construed to require the
use of manufacturer parts in
maintaining or repairing a vehicle or
engine. For the purposes of the
preceding sentence, the term
“manufacturer parts” means, with
respect to a motor vehicle engine, parts
produced or sold by the manufacturer of
the motor vehicle or motor vehicle
engine;

(3) Actions for the purpose of repair
or replacement of a device or element of
design or any other item are not
considered prohibited acts under
paragraph (a)(3) of this section if the
action is a necessary and temporary
procedure, the device or element is
replaced upon completion of the
procedure, and the action results in the
proper functioning of the device or
element of design;

(4) Actions for the purpose of a
conversion of a motor vehicle or motor
vehicle engine for use of a clean
alternative fuel (as defined in title IT of
the Clean Air Act) are not considered
prohibited acts under paragraph (a) of
this section if:

(i) The vehicle complies with the
applicable standard when operating on
the alternative fuel; and

(ii) In the case of engines converted to
dual fuel or flexible use, the device or
element is replaced upon completion of
the conversion procedure, and the
action results in proper functioning of
the device or element when the motor
vehicle operates on conventional fuel.
W 27. Anew §86.1865—12 is added to
subpart S to read as follows:

§86.1865-12 How to comply with the fleet
average CO; standards.

(a) Applicability. (1) Unless otherwise
exempted under the provisions of
§86.1801-12(j), CO fleet average
exhaust emission standards apply to:

(i) 2012 and later model year
passenger automobiles and light trucks.

(ii) Aftermarket conversion systems as
defined in 40 CFR 85.502.

(iii) Vehicles imported by ICIs as
defined in 40 CFR 85.1502.

(2) The terms “passenger automobile”
and “light truck” as used in this section
have the meanings as defined in
§86.1818-12.
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(b) Useful life requirements. Full
useful life requirements for CO»
standards are defined in §86.1818-12.
There is not an intermediate useful life
standard for CO, emissions.

(c) Altitude. Altitude requirements for
CO, standards are provided in
§ 86.1810-09(f).

(d) Small volume manufacturer
certification procedures. Certification
procedures for small volume
manufacturers are provided in
§86.1838-01. Small businesses meeting
certain criteria may be exempted from
the greenhouse gas emission standards
in §86.1818-12 according to the
provisions of § 86.1801-12(j).

(e) CO: fleet average exhaust emission
standards. The fleet average standards
referred to in this section are the
corporate fleet average CO- standards
for passenger automobiles and light
trucks set forth in § 86.1818-12(c) and
(e). The fleet average CO, standards
applicable in a given model year are
calculated separately for passenger
automobiles and light trucks for each
manufacturer and each model year
according to the provisions in
§86.1818-12. Each manufacturer must
comply with the applicable CO, fleet
average standard on a production-
weighted average basis, for each
separate averaging set, at the end of each
model year, using the procedure
described in paragraph (j) of this
section.

(f) In-use CO; standards. In-use CO,
exhaust emission standards applicable
to each model type are provided in
§86.1818—12(d).

(g) Durability procedures and method
of determining deterioration factors
(DFs). Deterioration factors for CO»
exhaust emission standards are
provided in § 86.1823-08(m).

(h) Vehicle test procedures. (1) The
test procedures for demonstrating
compliance with CO, exhaust emission
standards are contained in subpart B of
this part and subpart B of part 600 of
this chapter.

(2) Testing of all passenger
automobiles and light trucks to
determine compliance with CO, exhaust
emission standards set forth in this
section must be on a loaded vehicle
weight (LVW) basis, as defined in
§86.1803-01.

(3) Testing for the purpose of
providing certification data is required
only at low altitude conditions. If
hardware and software emission control
strategies used during low altitude
condition testing are not used similarly
across all altitudes for in-use operation,
the manufacturer must include a
statement in the application for
certification, in accordance with

§86.1844—01(d)(11) and § 86.1810-09(f),
stating what the different strategies are
and why they are used.

(i) Calculating the fleet average
carbon-related exhaust emissions. (1)
Manufacturers must compute separate
production-weighted fleet average
carbon-related exhaust emissions at the
end of the model year for passenger
automobiles and light trucks, using
actual production, where production
means vehicles produced and delivered
for sale, and certifying model types to
standards as defined in § 86.1818-12.
The model type carbon-related exhaust
emission results determined according
to 40 CFR part 600 subpart F (in units
of grams per mile rounded to the nearest
whole number) become the certification
standard for each model type.

(2) Manufacturers must separately
calculate production-weighted fleet
average carbon-related exhaust
emissions levels for the following
averaging sets according to the
provisions of part 600 subpart F of this
chapter:

(i) Passenger automobiles subject to
the fleet average CO, standards
specified in § 86.1818-12(c)(2);

(ii) Light trucks subject to the fleet
average CO, standards specified in
§86.1818-12(c)(3);

(iii) Passenger automobiles subject to
the Temporary Leadtime Allowance
Alternative Standards specified in
§86.1818-12(e), if applicable; and

(iv) Light trucks subject to the
Temporary Leadtime Allowance
Alternative Standards specified in
§86.1818-12(e), if applicable.

(j) Certification compliance and
enforcement requirements for CO;
exhaust emission standards. (1)
Compliance and enforcement
requirements are provided in § 86.1864—
10 and § 86.1848-10(c)(9).

(2) The certificate issued for each test
group requires all model types within
that test group to meet the in-use
emission standards to which each
model type is certified as outlined in
§86.1818-12(d).

(3) Each manufacturer must comply
with the applicable CO: fleet average
standard on a production-weighted
average basis, at the end of each model
year, using the procedure described in
paragraph (i) of this section.

(4) Each manufacturer must comply
on an annual basis with the fleet average
standards as follows:

(i) Manufacturers must report in their
annual reports to the Agency that they
met the relevant corporate average
standard by showing that their
production-weighted average CO»
emissions levels of passenger
automobiles and light trucks, as

applicable, are at or below the
applicable fleet average standard; or

(ii) If the production-weighted average
is above the applicable fleet average
standard, manufacturers must obtain
and apply sufficient CO, credits as
authorized under paragraph (k)(8) of
this section. A manufacturer must show
that they have offset any exceedence of
the corporate average standard via the
use of credits. Manufacturers must also
include their credit balances or deficits
in their annual report to the Agency.

(ii1) If a manufacturer fails to meet the
corporate average CO, standard for four
consecutive years, the vehicles causing
the corporate average exceedence will
be considered not covered by the
certificate of conformity (see paragraph
(k)(8) of this section). A manufacturer
will be subject to penalties on an
individual-vehicle basis for sale of
vehicles not covered by a certificate.

(iv) EPA will review each
manufacturer’s production to designate
the vehicles that caused the exceedence
of the corporate average standard. EPA
will designate as nonconforming those
vehicles in test groups with the highest
certification emission values first,
continuing until reaching a number of
vehicles equal to the calculated number
of noncomplying vehicles as determined
in paragraph (k)(8) of this section. In a
group where only a portion of vehicles
would be deemed nonconforming, EPA
will determine the actual
nonconforming vehicles by counting
backwards from the last vehicle
produced in that test group.
Manufacturers will be liable for
penalties for each vehicle sold that is
not covered by a certificate.

(k) Requirements for the CO;
averaging, banking and trading (ABT)
program. (1) A manufacturer whose CO,
fleet average emissions exceed the
applicable standard must complete the
calculation in paragraph (k)(4) of this
section to determine the size of its CO,
deficit. A manufacturer whose CO: fleet
average emissions are less than the
applicable standard must complete the
calculation in paragraph (k)(4) of this
section to generate CO> credits. In either
case, the number of credits or debits
must be rounded to the nearest whole
number.

(2) There are no property rights
associated with CO; credits generated
under this subpart. Credits are a limited
authorization to emit the designated
amount of emissions. Nothing in this
part or any other provision of law
should be construed to limit EPA’s
authority to terminate or limit this
authorization through a rulemaking.

(3) Each manufacturer must comply
with the reporting and recordkeeping



Federal Register/Vol. 75, No. 88/Friday, May 7, 2010/Rules and Regulations

25693

requirements of paragraph (1) of this

section for CO; credits, including early

credits. The averaging, banking and
trading program is enforceable through
the certificate of conformity that allows
the manufacturer to introduce any
regulated vehicles into commerce.

(4) Credits are earned on the last day
of the model year. Manufacturers must
calculate, for a given model year and
separately for passenger automobiles
and light trucks, the number of credits
or debits it has generated according to
the following equation, rounded to the
nearest megagram:

CO: Credits or Debits (Mg) = [(CO»
Standard—Manufacturer’s
Production-Weighted Fleet Average
CO, Emissions) x (Total Number of
Vehicles Produced) x (Vehicle
Lifetime Miles)] + 1,000,000

Where:

CO: Standard = the applicable standard for
the model year as determined by
§86.1818-12;

Manufacturer’s Production-Weighted Fleet
Average CO, Emissions = average
calculated according to paragraph (i) of
this section;

Total Number of Vehicles Produced = The
number of vehicles domestically
produced plus those imported as defined
in § 600.511-80 of this chapter; and

Vehicle Lifetime Miles is 195,264 for
passenger automobiles and 225,865 for
light trucks.

(5) Total credits or debits generated in
a model year, maintained and reported
separately for passenger automobiles
and light trucks, shall be the sum of the
credits or debits calculated in paragraph
(k)(4) of this section and any of the
following credits, if applicable:

(i) Air conditioning leakage credits
earned according to the provisions of
§86.1866—12(b);

(ii) Air conditioning efficiency credits
earned according to the provisions of
§86.1866—12(c);

(iii) Off-cycle technology credits
earned according to the provisions of
§86.1866—12(d).

(6) Unused CO; credits shall retain
their full value through the five
subsequent model years after the model
year in which they were generated.
Credits available at the end of the fifth
model year after the year in which they
were generated shall expire.

(7) Credits may be used as follows:

(i) Credits generated and calculated
according to the method in paragraph
(k)(4) of this section may not be used to
offset deficits other than those deficits
accrued with respect to the standard in
§86.1818-12. Credits may be banked
and used in a future model year in
which a manufacturer’s average CO»
level exceeds the applicable standard.

Credits may be exchanged between the
passenger automobile and light truck
fleets of a given manufacturer. Credits
may also be traded to another
manufacturer according to the
provisions in paragraph (k)(8) of this
section. Before trading or carrying over
credits to the next model year, a
manufacturer must apply available
credits to offset any deficit, where the
deadline to offset that credit deficit has
not yet passed.

(i1) The use of credits shall not change
Selective Enforcement Auditing or in-
use testing failures from a failure to a
non-failure. The enforcement of the
averaging standard occurs through the
vehicle’s certificate of conformity. A
manufacturer’s certificate of conformity
is conditioned upon compliance with
the averaging provisions. The certificate
will be void ab initio if a manufacturer
fails to meet the corporate average
standard and does not obtain
appropriate credits to cover its shortfalls
in that model year or subsequent model
years (see deficit carry-forward
provisions in paragraph (k)(8) of this
section).

(iii) Special provisions for
manufacturers using the Temporary
Leadtime Allowance Alternative
Standards. (A) Credits generated by
vehicles subject to the fleet average CO»
standards specified in § 86.1818—12(c)
may only be used to offset a deficit
generated by vehicles subject to the
Temporary Leadtime Allowance
Alternative Standards specified in
§86.1818-12(e).

(B) Credits generated by a passenger
automobile or light truck averaging set
subject to the Temporary Leadtime
Allowance Alternative Standards
specified in § 86.1818-12(e)(4)(i) or (ii)
of this section may be used to offset a
deficit generated by an averaging set
subject to the Temporary Leadtime
Allowance Alternative Standards
through the 2015 model year, except
that manufacturers qualifying under the
provisions of § 86.1818—12(e)(3) may
use such credits to offset a deficit
generated by an averaging set subject to
the Temporary Leadtime Allowance
Alternative Standards through the 2016
model year .

(C) Credits generated by an averaging
set subject to the Temporary Leadtime
Allowance Alternative Standards
specified in § 86.1818-12(e)(4)(i) or (ii)
of this section may not be used to offset
a deficit generated by an averaging set
subject to the fleet average CO»
standards specified in § 86.1818—
12(c)(2) or (3) or otherwise transferred to
an averaging set subject to the fleet
average CO- standards specified in
§86.1818-12(c)(2) or (3).

(D) Credits generated by vehicles
subject to the Temporary Leadtime
Allowance Alternative Standards
specified in § 86.1818—12(e)(4)(i) or (ii)
may be banked for use in a future model
year (to offset a deficit generated by an
averaging set subject to the Temporary
Leadtime Allowance Alternative
Standards). All such credits shall expire
at the end of the 2015 model year,
except that manufacturers qualifying
under the provisions of § 86.1818—
12(e)(3) may use such credits to offset a
deficit generated by an averaging set
subject to the Temporary Leadtime
Allowance Alternative Standards
through the 2016 model year.

(E) A manufacturer with any vehicles
subject to the Temporary Leadtime
Allowance Alternative Standards
specified in § 86.1818-12(e)(4)(i) or (ii)
of this section in a model year in which
that manufacturer also generates credits
with vehicles subject to the fleet average
CO; standards specified in § 86.1818—
12(c) may not trade or bank credits
earned against the fleet average
standards in § 86.1818-12(c) for use in
a future model year.

(8) The following provisions apply if
debits are accrued:

(i) If a manufacturer calculates that it
has negative credits (also called “debits”
or a “credit deficit”) for a given model
year, it may carry that deficit forward
into the next three model years. Such a
carry-forward may only occur after the
manufacturer exhausts any supply of
banked credits. At the end of the third
model year, the deficit must be covered
with an appropriate number of credits
that the manufacturer generates or
purchases. Any remaining deficit is
subject to a voiding of the certificate ab
initio, as described in this paragraph
(k)(8). Manufacturers are not permitted
to have a credit deficit for four
consecutive years.

(ii) If debits are not offset within the
specified time period, the number of
vehicles not meeting the fleet average
CO, standards (and therefore not
covered by the certificate) must be
calculated.

(A) Determine the gram per mile
quantity of debits for the noncompliant
vehicle category by multiplying the total
megagram deficit by 1,000,000 and then
dividing by the vehicle lifetime miles
for the vehicle category (passenger
automobile or light truck) specified in
paragraph (k)(4) of this section.

(B) Divide the result by the fleet
average standard applicable to the
model year in which the debits were
first incurred and round to the nearest
whole number to determine the number
of vehicles not meeting the fleet average
CO; standards.
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(iii) EPA will determine the vehicles
not covered by a certificate because the
condition on the certificate was not
satisfied by designating vehicles in
those test groups with the highest CO,
emission values first and continuing
until reaching a number of vehicles
equal to the calculated number of
noncomplying vehicles as determined
in paragraph (k)(7) of this section. If this
calculation determines that only a
portion of vehicles in a test group
contribute to the debit situation, then
EPA will designate actual vehicles in
that test group as not covered by the
certificate, starting with the last vehicle
produced and counting backwards.

(iv)(A) If a manufacturer ceases
production of passenger cars and light
trucks, the manufacturer continues to be
responsible for offsetting any debits
outstanding within the required time
period. Any failure to offset the debits
will be considered a violation of
paragraph (k)(7)(i) of this section and
may subject the manufacturer to an
enforcement action for sale of vehicles
not covered by a certificate, pursuant to
paragraphs (k)(7)(ii) and (iii) of this
section.

(B) If a manufacturer is purchased by,
merges with, or otherwise combines
with another manufacturer, the
controlling entity is responsible for
offsetting any debits outstanding within
the required time period. Any failure to
offset the debits will be considered a
violation of paragraph (k)(7)(i) of this
section and may subject the
manufacturer to an enforcement action
for sale of vehicles not covered by a
certificate, pursuant to paragraphs
(k)(7)(ii) and (iii) of this section.

(v) For purposes of calculating the
statute of limitations, a violation of the
requirements of paragraph (k)(7)(i) of
this section, a failure to satisfy the
conditions upon which a certificate(s)
was issued and hence a sale of vehicles
not covered by the certificate, all occur
upon the expiration of the deadline for
offsetting debits specified in paragraph
(k)(7)(1) of this section.

(9) The following provisions apply to
CO: credit trading:

(i) EPA may reject CO- credit trades
if the involved manufacturers fail to
submit the credit trade notification in
the annual report.

(ii) A manufacturer may not sell
credits that are not available for sale
pursuant to the provisions in paragraph
(k)(6) of this section.

(iii) In the event of a negative credit
balance resulting from a transaction,
both the buyer and seller are liable. EPA
may void ab initio the certificates of
conformity of all test groups
participating in such a trade.

(iv) (A) If a manufacturer trades a
credit that it has not generated pursuant
to paragraph (k) of this section or
acquired from another party, the
manufacturer will be considered to have
generated a debit in the model year that
the manufacturer traded the credit. The
manufacturer must offset such debits by
the deadline for the annual report for
that same model year.

(B) Failure to offset the debits within
the required time period will be
considered a failure to satisfy the
conditions upon which the certificate(s)
was issued and will be addressed
pursuant to paragraph (k)(7) of this
section.

(v) A manufacturer may only trade
credits that it has generated pursuant to
paragraph (k)(4) of this section or
acquired from another party.

(1) Maintenance of records and
submittal of information relevant to
compliance with fleet average CO,
standards—(1) Maintenance of records.
(i) Manufacturers producing any light-
duty vehicles, light-duty trucks, or
medium-duty passenger vehicles subject
to the provisions in this subpart must
establish, maintain, and retain all the
following information in adequately
organized records for each model year:

(A) Model year.

(B) Applicable fleet average CO»
standards for each averaging set as
defined in paragraph (i) of this section.

(C) The calculated fleet average CO»
value for each averaging set as defined
in paragraph (i) of this section.

(D) All values used in calculating the
fleet average CO, values.

(ii) Manufacturers producing any
passenger cars or light trucks subject to
the provisions in this subpart must
establish, maintain, and retain all the
following information in adequately
organized records for each passenger car
or light truck subject to this subpart:

(A) Model year.

(B) Applicable fleet average CO»
standard.

(C) EPA test group.

(D) Assembly plant.

(E) Vehicle identification number.

(F) Carbon-related exhaust emission
standard to which the passenger car or
light truck is certified.

(G) In-use carbon-related exhaust
emission standard.

(H) Information on the point of first
sale, including the purchaser, city, and
state.

(iii) Manufacturers must retain all
required records for a period of eight
years from the due date for the annual
report. Records may be stored in any
format and on any media, as long as
manufacturers can promptly send EPA
organized written records in English if

requested by the Administrator.
Manufacturers must keep records
readily available as EPA may review
them at any time.

(iv) The Administrator may require
the manufacturer to retain additional
records or submit information not
specifically required by this section.

(v) Pursuant to a request made by the
Administrator, the manufacturer must
submit to the Administrator the
information that the manufacturer is
required to retain.

(vi) EPA may void ab initio a
certificate of conformity for vehicles
certified to emission standards as set
forth or otherwise referenced in this
subpart for which the manufacturer fails
to retain the records required in this
section or to provide such information
to the Administrator upon request, or to
submit the reports required in this
section in the specified time period.

(2) Reporting. (i) Each manufacturer
must submit an annual report. The
annual report must contain for each
applicable CO; standard, the calculated
fleet average CO; value, all values
required to calculate the CO, emissions
value, the number of credits generated
or debits incurred, all the values
required to calculate the credits or
debits, and the resulting balance of
credits or debits.

(ii) For each applicable fleet average
CO; standard, the annual report must
also include documentation on all credit
transactions the manufacturer has
engaged in since those included in the
last report. Information for each
transaction must include all of the
following:

(A) Name of credit provider.

(B) Name of credit recipient.

(C) Date the trade occurred.

(D) Quantity of credits traded in
megagrams.

(E) Model year in which the credits
were earned.

(iii) Manufacturers calculating early
air conditioning leakage and/or
efficiency credits under paragraph
§86.1867—12(b) of this section shall
include in the 2012 report, the following
information for each model year
separately for passenger automobiles
and light trucks and for each air
conditioning system used to generate
credits:

(A) A description of the air
conditioning system.

(B) The leakage credit value and all
the information required to determine
this value.

(C) The total credits earned for each
averaging set, model year, and region, as
applicable.

(iv) Manufacturers calculating early
advanced technology vehicle credits
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under paragraph § 86.1867—12(c) shall
include in the 2012 report, separately
for each model year and separately for
passenger automobiles and light trucks,
the following information:

(A) The number of each model type of
eligible vehicle sold.

(B) The cumulative model year
production of eligible vehicles starting
with the 2009 model year.

(C) The carbon-related exhaust
emission value by model type and
model year.

(v) Manufacturers calculating early
off-cycle technology credits under
paragraph §86.1867—-12(d) shall include
in the 2012 report, for each model year
and separately for passenger
automobiles and light trucks, all test
results and data required for calculating
such credits.

(vi) Unless a manufacturer reports the
data required by this section in the
annual production report required
under § 86.1844—01(e) or the annual
report required under § 600.512—12 of
this chapter, a manufacturer must
submit an annual report for each model
year after production ends for all
affected vehicles produced by the
manufacturer subject to the provisions
of this subpart and no later than May 1
of the calendar year following the given
model year. Annual reports must be
submitted to: Director, Compliance and
Innovative Strategies Division, U.S.
Environmental Protection Agency, 2000
Traverwood, Ann Arbor, Michigan
48105.

(vii) Failure by a manufacturer to
submit the annual report in the
specified time period for all vehicles
subject to the provisions in this section
is a violation of section 203(a)(1) of the
Clean Air Act (42 U.S.C. 7522 (a)(1)) for
each applicable vehicle produced by
that manufacturer.

(viii) If EPA or the manufacturer
determines that a reporting error

Leakage credit = MaxCreditx{l—( Leakage ]x(

Where:

MaxCredit is 12.6 (grams CO,-equivalent/
mile) for air conditioning systems using
HFC-134a, and 13.8 (grams CO»-
equivalent/mile) for air conditioning
systems using a refrigerant with a lower
global warming potential.

Leakage means the annual refrigerant leakage
rate determined according to the
provisions of § 86.166—12(a), except if

occurred on an annual report previously
submitted to EPA, the manufacturer’s
credit or debit calculations will be
recalculated. EPA may void erroneous
credits, unless traded, and will adjust
erroneous debits. In the case of traded
erroneous credits, EPA must adjust the
selling manufacturer’s credit balance to
reflect the sale of such credits and any
resulting credit deficit.

(3) Notice of opportunity for hearing.
Any voiding of the certificate under
paragraph (1)(1)(vi) of this section will
be made only after EPA has offered the
affected manufacturer an opportunity
for a hearing conducted in accordance
with § 86.614-84 for light-duty vehicles
or § 86.1014-84 for light-duty trucks
and, if a manufacturer requests such a
hearing, will be made only after an
initial decision by the Presiding Officer.

m 28. Anew §86.1866-12 is added to
subpart S to read as follows:

§86.1866—12 CO- fleet average credit
programs.

(a) Incentive for certification of
advanced technology vehicles. Electric
vehicles, plug-in hybrid electric
vehicles, and fuel cell vehicles, as those
terms are defined in § 86.1803-01, that
are certified and produced in the 2012
through 2016 model years may be
eligible for a reduced CO, emission
value under the provisions of this
paragraph (a) and under the provisions
of part 600 of this chapter.

(1) Electric vehicles, fuel cell vehicles,
and plug-in hybrid electric vehicles may
use a value of zero (0) grams/mile of
CO:s to represent the proportion of
electric operation of a vehicle that is
derived from electricity that is generated
from sources that are not onboard the
vehicle.

(2) The use of zero (0) grams/mile CO»
is limited to the first 200,000 combined
electric vehicles, plug-in hybrid electric

vehicles, and fuel cell vehicles
produced and delivered for sale by a
manufacturer in the 2012 through 2016
model years, except that a manufacturer
that produces and delivers for sale
25,000 or more such vehicles in the
2012 model year shall be subject to a
limitation on the use of zero (0) grams/
mile CO: to the first 300,000 combined
electric vehicles, plug-in hybrid electric
vehicles, and fuel cell vehicles
produced and delivered for sale by a
manufacturer in the 2012 through 2016
model years.

(b) Credits for reduction of air
conditioning refrigerant leakage.
Manufacturers may generate credits
applicable to the CO, fleet average
program described in § 86.1865—12 by
implementing specific air conditioning
system technologies designed to reduce
air conditioning refrigerant leakage over
the useful life of their passenger cars
and/or light trucks. Credits shall be
calculated according to this paragraph
(b) for each air conditioning system that
the manufacturer is using to generate
CO; credits. Manufacturers may also
generate early air conditioning
refrigerant leakage credits under this
paragraph (b) for the 2009 through 2011
model years according to the provisions
of § 86.1867-12(b).

(1) The manufacturer shall calculate
an annual rate of refrigerant leakage
from an air conditioning system in
grams per year according to the
provisions of § 86.166—12.

(2) The COz-equivalent gram per mile
leakage reduction to be used to calculate
the total credits generated by the air
conditioning system shall be
determined according to the following
formulae, rounded to the nearest tenth
of a gram per mile:

(i) Passenger automobiles:

16.6

the calculated rate is less than 8.3 grams/
year (4.1 grams/year for systems using
electric compressors) the rate for the
purpose of this formula shall be 8.3
grams/year (4.1 grams/year for systems
using electric compressors);

The constant 16.6 is the average passenger
car impact of air conditioning leakage in
units of grams/year;

GWPgrer means the global warming potential
of the refrigerant as indicated in

GWPer :I
GWR, 1300

paragraph (b)(5) of this section or as
otherwise determined by the
Administrator;

GWPyrc134o means the global warming
potential of HFC—134a as indicated in
paragraph (b)(5) of this section or as
otherwise determined by the
Administrator.

(ii) Light trucks:
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Leakage credit = MaxCreditx{l—[ Leakage jx CWheer :I
20.7 GWP,rc130m
Where: (iv) For CO,, GWPggE = 1. feedback) whenever the ambient

MaxCredit is 15.6 (grams CO,-equivalent/
mile) for air conditioning systems using
HFC-134a, and 17.2 (grams CO»-
equivalent/mile) for air conditioning
systems using a refrigerant with a lower
global warming potential.

Leakage means the annual refrigerant leakage
rate determined according to the
provisions of § 86.166—12(a), except if
the calculated rate is less than 10.4
grams/year (5.2 grams/year for systems
using electric compressors) the rate for
the purpose of this formula shall be 10.4
grams/year (5.2 grams/year for systems
using electric compressors);

The constant 20.7 is the average passenger
car impact of air conditioning leakage in
units of grams/year;

GWPger means the global warming potential
of the refrigerant as indicated in
paragraph (b)(5) of this section or as
otherwise determined by the
Administrator;

GWPri34. means the global warming
potential of HFC—134a as indicated in
paragraph (b)(5) of this section or as
otherwise determined by the
Administrator.

(3) The total leakage reduction credits
generated by the air conditioning system
shall be calculated separately for
passenger cars and light trucks
according to the following formula:
Total Credits (megagrams) = (Leakage x

Production x VLM) =+ 1,000,000

Where:

Leakage = the CO»-equivalent leakage credit
value in grams per mile determined in
paragraph (b)(2) of this section.

Production = The total number of passenger
cars or light trucks, whichever is
applicable, produced with the air
conditioning system to which to the
leakage credit value from paragraph
(b)(2) of this section applies.

VLM = vehicle lifetime miles, which for
passenger cars shall be 195,264 and for
light trucks shall be 225,865.

(4) The results of paragraph (b)(3) of
this section, rounded to the nearest
whole number, shall be included in the
manufacturer’s credit/debit totals
calculated in § 86.1865—12(k)(5).

(5) The following values for
refrigerant global warming potential
(GWPggr), or alternative values as
determined by the Administrator, shall
be used in the calculations of this
paragraph (b). The Administrator will
determine values for refrigerants not
included in this paragraph (b)(5) upon
request by a manufacturer.

(i) For HFC-134a, GWPggr = 1430;

(ii) For HFC-152a, GWPRgr = 124;

(iii) For HFO-1234yf,: GWPggF = 4;

(c) Credits for improving air
conditioning system efficiency.
Manufacturers may generate credits
applicable to the CO, fleet average
program described in § 86.1865—12 by
implementing specific air conditioning
system technologies designed to reduce
air conditioning-related CO, emissions
over the useful life of their passenger
cars and/or light trucks. Credits shall be
calculated according to this paragraph
(c) for each air conditioning system that
the manufacturer is using to generate
CO» credits. Manufacturers may also
generate early air conditioning
efficiency credits under this paragraph
(c) for the 2009 through 2011 model
years according to the provisions of
§86.1867—12(b). For model years 2012
and 2013 the manufacturer may
determine air conditioning efficiency
credits using the requirements in
paragraphs (c)(1) through (4) of this
section. For model years 2014 and later
the eligibility requirements specified in
paragraph (c)(5) of this section must be
met before an air conditioning system is
allowed to generate credits.

(1) Air conditioning efficiency credits
are available for the following
technologies in the gram per mile
amounts indicated:

(i) Reduced reheat, with externally-
controlled, variable-displacement
compressor (e.g. a compressor that
controls displacement based on
temperature setpoint and/or cooling
demand of the air conditioning system
control settings inside the passenger
compartment): 1.7 g/mi.

(ii) Reduced reheat, with externally-
controlled, fixed-displacement or
pneumatic variable displacement
compressor (e.g. a compressor that
controls displacement based on
conditions within, or internal to, the air
conditioning system, such as head
pressure, suction pressure, or evaporator
outlet temperature): 1.1 g/mi.

(ii1) Default to recirculated air with
closed-loop control of the air supply
(sensor feedback to control interior air
quality) whenever the ambient
temperature is 75 °F or higher: 1.7 g/mi.
Air conditioning systems that operated
with closed-loop control of the air
supply at different temperatures may
receive credits by submitting an
engineering analysis to the
Administrator for approval.

(iv) Default to recirculated air with
open-loop control air supply (no sensor

temperature is 75 °F or higher: 1.1 g/mi.
Air conditioning systems that operate
with open-loop control of the air supply
at different temperatures may receive
credits by submitting an engineering
analysis to the Administrator for
approval.

(v) Blower motor controls which limit
wasted electrical energy (e.g. pulse
width modulated power controller): 0.9
g/mi.

(vi) Internal heat exchanger (e.g. a
device that transfers heat from the high-
pressure, liquid-phase refrigerant
entering the evaporator to the low-
pressure, gas-phase refrigerant exiting
the evaporator): 1.1 g/mi.

(vii) Improved condensers and/or
evaporators with system analysis on the
component(s) indicating a coefficient of
performance improvement for the
system of greater than 10% when
compared to previous industry standard
designs): 1.1 g/mi.

(viii) Oil separator: 0.6 g/mi. The
manufacturer must submit an
engineering analysis demonstrating the
increased improvement of the system
relative to the baseline design, where
the baseline component for comparison
is the version which a manufacturer
most recently had in production on the
same vehicle design or in a similar or
related vehicle model. The
characteristics of the baseline
component shall be compared to the
new component to demonstrate the
improvement.

(2) Air conditioning efficiency credits
are determined on an air conditioning
system basis. For each air conditioning
system that is eligible for a credit based
on the use of one or more of the items
listed in paragraph (c)(1) of this section,
the total credit value is the sum of the
gram per mile values listed in paragraph
(c)(1) of this section for each item that
applies to the air conditioning system.
If the sum of those values for an air
conditioning system is greater than 5.7
grams per mile, the total credit value is
deemed to be 5.7 grams per mile.

(3) The total efficiency credits
generated by an air conditioning system
shall be calculated separately for
passenger cars and light trucks
according to the following formula:
Total Credits (Megagrams) = (Credit x

Production x VLM) =+ 1,000,000
Where:
Credit = the CO, efficiency credit value in
grams per mile determined in paragraph
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(c)(2) or (c)(5) of this section, whichever
is applicable.

Production = The total number of passenger
cars or light trucks, whichever is
applicable, produced with the air
conditioning system to which to the
efficiency credit value from paragraph
(c)(2) of this section applies.

VLM = vehicle lifetime miles, which for
passenger cars shall be 195,264 and for
light trucks shall be 225,865.

(4) The results of paragraph (c)(3) of
this section, rounded to the nearest
whole number, shall be included in the
manufacturer’s credit/debit totals
calculated in § 86.1865-12(k)(5).

(5) Use of the Air Conditioning Idle
Test Procedure is required after the 2013
model year as specified in this
paragraph (c)(5).

(i) After the 2013 model year, for each
air conditioning system selected by the
manufacturer to generate air
conditioning efficiency credits, the
manufacturer shall perform the Air
Conditioning Idle Test Procedure
specified in § 86.165—-14 of this part.

(ii) Using good engineering judgment,
the manufacturer must select the vehicle
configuration to be tested that is
expected to result in the greatest
increased CO, emissions as a result of
the operation of the air conditioning
system for which efficiency credits are
being sought. If the air conditioning
system is being installed in passenger
automobiles and light trucks, a separate
determination of the quantity of credits
for passenger automobiles and light
trucks must be made, but only one test
vehicle is required to represent the air
conditioning system, provided it
represents the worst-case impact of the
system on CO, emissions.

(iii) For an air conditioning system to
be eligible to generate credits in the
2014 and later model years, the
increased CO, emissions as a result of
the operation of that air conditioning
system determined according to the Idle
Test Procedure in § 86.165—14 must be
less than 21.3 grams per minute.

(A) If the increased CO, emissions
determined from the Idle Test Procedure
in § 86.165—14 is less than or equal to
14.9 grams/minute, the total credit value
for use in paragraph (c)(3) of this section
shall be as determined in paragraph
(c)(2) of this section.

(B) If the increased CO, emissions
determined from the Idle Test Procedure
in § 86.165—14 is greater than 14.9
grams/minute and less than 21.3 grams/
minute, the total credit value for use in
paragraph (c)(3) of this section shall be
as determined according to the
following formula:

TCV =Ty, x| 1-( TP -142
6.4

Where:

TCV = The total credit value for use in
paragraph (c)(3) of this section;

TCV, = The total credit value determined
according to paragraph (c)(2) of this
section; and

ITP = the increased CO, emissions
determined from the Idle Test Procedure
in § 86.165—-14.

(iv) Air conditioning systems with
compressors that are solely powered by
electricity shall submit Air Conditioning
Idle Test Procedure data to be eligible to
generate credits in the 2014 and later
model years, but such systems are not
required to meet a specific threshold to
be eligible to generate such credits, as
long as the engine remains off for a
period of at least 2 minutes during the
air conditioning on portion of the Idle
Test Procedure in § 86.165—12(d).

(6) The following definitions apply to
this paragraph (c):

(i) Reduced reheat, with externally-
controlled, variable displacement
compressor means a system in which
compressor displacement is controlled
via an electronic signal, based on input
from sensors (e.g., position or setpoint
of interior temperature control, interior
temperature, evaporator outlet air
temperature, or refrigerant temperature)
and air temperature at the outlet of the
evaporator can be controlled to a level
at 41 °F, or higher.

(ii) Reduced reheat, with externally-
controlled, fixed-displacement or
pneumatic variable displacement
compressor means a system in which
the output of either compressor is
controlled by cycling the compressor
clutch off-and-on via an electronic
signal, based on input from sensors (e.g.,
position or setpoint of interior
temperature control, interior
temperature, evaporator outlet air
temperature, or refrigerant temperature)
and air temperature at the outlet of the
evaporator can be controlled to a level
at 41 °F, or higher.

(iii) Default to recirculated air mode
means that the default position of the
mechanism which controls the source of
air supplied to the air conditioning
system shall change from outside air to
recirculated air when the operator or the
automatic climate control system has
engaged the air conditioning system
(i.e., evaporator is removing heat),
except under those conditions where
dehumidification is required for
visibility (i.e., defogger mode). In
vehicles equipped with interior air
quality sensors (e.g., humidity sensor, or
carbon dioxide sensor), the controls may
determine proper blend of air supply

sources to maintain freshness of the
cabin air and prevent fogging of
windows while continuing to maximize
the use of recirculated air. At any time,
the vehicle operator may manually
select the non-recirculated air setting
during vehicle operation but the system
must default to recirculated air mode on
subsequent vehicle operations (i.e., next
vehicle start). The climate control
system may delay switching to
recirculation mode until the interior air
temperature is less than the outside air
temperature, at which time the system
must switch to recirculated air mode.

(iv) Blower motor controls which limit
waste energy means a method of
controlling fan and blower speeds
which does not use resistive elements to
decrease the voltage supplied to the
motor.

(v) Improved condensers and/or
evaporators means that the coefficient of
performance (COP) of air conditioning
system using improved evaporator and
condenser designs is 10 percent higher,
as determined using the bench test
procedures described in SAE J2765
“Procedure for Measuring System COP
of a Mobile Air Conditioning System on
a Test Bench,” when compared to a
system using standard, or prior model
year, component designs. SAE J2765 is
incorporated by reference; see § 86.1.
The manufacturer must submit an
engineering analysis demonstrating the
increased improvement of the system
relative to the baseline design, where
the baseline component(s) for
comparison is the version which a
manufacturer most recently had in
production on the same vehicle design
or in a similar or related vehicle model.
The dimensional characteristics (e.g.,
tube configuration/thickness/spacing,
and fin density) of the baseline
component(s) shall be compared to the
new component(s) to demonstrate the
improvement in coefficient of
performance.

(vi) Oil separator means a mechanism
which removes at least 50 percent of the
oil entrained in the oil/refrigerant
mixture exiting the compressor and
returns it to the compressor housing or
compressor inlet, or a compressor
design which does not rely on the
circulation of an oil/refrigerant mixture
for lubrication.

(d) Credits for CO;-reducing
technologies where the CO; reduction is
not captured on the Federal Test
Procedure or the Highway Fuel
Economy Test. With prior EPA
approval, manufacturers may optionally
generate credits applicable to the CO»
fleet average program described in
§86.1865—12 by implementing
innovative technologies that have a
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measurable, demonstrable, and
verifiable real-world CO, reduction.
These optional credits are referred to as
“off-cycle” credits and may be earned
through the 2016 model year.

(1) Qualification criteria. To qualify
for this credit, the criteria in this
paragraph (d)(1) must be met as
determined by the Administratory:

(i) The technology must be an
innovative and novel vehicle- or engine-
based approach to reducing greenhouse
gas emissions, and not in widespread
use.

(ii) The COz-reducing impact of the
technology must not be significantly
measurable over the Federal Test
Procedure and the Highway Fuel
Economy Test. The technology must
improve CO: emissions beyond the
driving conditions of those tests.

(iii) The technology must be able to be
demonstrated to be effective for the full
useful life of the vehicle. Unless the
manufacturer demonstrates that the
technology is not subject to in-use
deterioration, the manufacturer must
account for the deterioration in their
analysis.

(2) Quantifying the CO: reductions of
an off-cycle technology. The
manufacturer may use one of the two
options specified in this paragraph
(d)(2) to measure the CO--reducing
potential of an innovative off-cycle
technology. The option described in
paragraph (d)(2)(ii) of this section may
be used only with EPA approval, and to
use that option the manufacturer must
be able to justify to the Administrator
why the 5-cycle option described in
paragraph (d)(2)(i) of this section
insufficiently characterizes the
effectiveness of the off-cycle technology.
The manufacturer should notify EPA in
their pre-model year report of their
intention to generate any credits under
paragraph (d) of this section.

(i) Technology demonstration using
EPA 5-cycle methodology. To
demonstrate an off-cycle technology and
to determine a CO; credit using the EPA
5-cycle methodology, the manufacturer
shall determine 5-cycle city/highway
combined carbon-related exhaust
emissions both with the technology
installed and operating and without the
technology installed and/or operating.
The manufacturer shall conduct the
following steps, both with the off-cycle
technology installed and operating and
without the technology operating or
installed.

(A) Determine carbon-related exhaust
emissions over the FTP, the HFET, the
US06, the SC03, and the cold
temperature FTP test procedures
according to the test procedure
provisions specified in 40 CFR part 600

subpart B and using the calculation
procedures specified in § 600.113-08 of
this chapter.

(B) Calculate 5-cycle city and highway
carbon-related exhaust emissions using
data determined in paragraph
(d)(2)(1)(A) of this section according to
the calculation procedures in
paragraphs (d) through (f) of § 600.114—
08 of this chapter.

(C) Calculate a 5-cycle city/highway
combined carbon-related exhaust
emission value using the city and
highway values determined in
paragraph (d)(2)(i)(B) of this section.

(D) Subtract the 5-cycle city/highway
combined carbon-related exhaust
emission value determined with the off-
cycle technology operating from the 5-
cycle city/highway combined carbon-
related exhaust emission value
determined with the off-cycle
technology not operating. The result is
the gram per mile credit amount
assigned to the technology.

(ii) Technology demonstration using
alternative EPA-approved methodology.
In cases where the EPA 5-cycle
methodology described in paragraph
(d)(2)(1) of this section cannot
adequately measure the emission
reduction attributable to an innovative
off-cycle technology, the manufacturer
may develop an alternative approach.
Prior to a model year in which a
manufacturer intends to seek these
credits, the manufacturer must submit a
detailed analytical plan to EPA. EPA
will work with the manufacturer to
ensure that an analytical plan will result
in appropriate data for the purposes of
generating these credits. The alternative
demonstration program must be
approved in advance by the
Administrator and should:

(A) Use modeling, on-road testing, on-
road data collection, or other approved
analytical or engineering methods;

(B) Be robust, verifiable, and capable
of demonstrating the real-world
emissions benefit with strong statistical
significance;

(C) Result in a demonstration of
baseline and controlled emissions over
a wide range of driving conditions and
number of vehicles such that issues of
data uncertainty are minimized;

(D) Result in data on a model type
basis unless the manufacturer
demonstrates that another basis is
appropriate and adequate.

(iii) Calculation of total off-cycle
credits. Total off-cycle credits in
Megagrams of CO, (rounded to the
nearest whole number) shall be
calculated separately for passenger
automobiles and light trucks according
to the following formula:

Total Credits (Megagrams) = (Credit x
Production x VLM) = 1,000,000

Where:

Credit = the 5-cycle credit value in grams per
mile determined in paragraph (d)(2)(i)(D)
or (d)(2)(ii) of this section.

Production = The total number of passenger
cars or light trucks, whichever is
applicable, produced with the off-cycle
technology to which to the credit value
determined in paragraph (d)(2)(i)(D) or
(d)(2)(ii) of this section applies.

VLM = vehicle lifetime miles, which for
passenger cars shall be 195,264 and for
light trucks shall be 225,865.

(3) Notice and opportunity for public
comment. The Administrator will
publish a notice of availability in the
Federal Register notifying the public of
a manufacturer’s proposed alternative
off-cycle credit calculation
methodology. The notice will include
details regarding the proposed
methodology, but will not include any
Confidential Business Information. The
notice will include instructions on how
to comment on the methodology. The
Administrator will take public
comments into consideration in the
final determination, and will notify the
public of the final determination.
Credits may not be accrued using an
approved methodology until the model
year following the final approval.

m 29. Anew §86.1867-12 is added to
subpart S to read as follows:

§86.1867—12 Optional early CO credit
programs.

Manufacturers may optionally
generate CO, credits in the 2009 through
2011 model years for use in the 2012
and later model years subject to EPA
approval and to the provisions of this
section. Manufacturers may generate
early fleet average credits, air
conditioning leakage credits, air
conditioning efficiency credits, early
advanced technology credits, and early
off-cycle technology credits.
Manufacturers generating any credits
under this section must submit an early
credits report to the Administrator as
required in this section. The terms
“sales” and “sold” as used in this section
shall mean vehicles produced and
delivered for sale in the states and
territories of the United States.

(a) Early fleet average CO: reduction
credits. Manufacturers may optionally
generate credits for reductions in their
fleet average CO, emissions achieved in
the 2009 through 2011 model years. To
generate early fleet average CO»
reduction credits, manufacturers must
select one of the four pathways
described in paragraphs (a)(1) through
(4) of this section. The manufacturer
may select only one pathway, and that
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pathway must remain in effect for the
2009 through 2011 model years. Fleet
average credits (or debits) must be
calculated and reported to EPA for each
model year under each selected
pathway. Early credits are subject to five
year carry-forward restrictions based on
the model year in which the credits are
generated.

(1) Pathway 1. To earn credits under
this pathway, the manufacturer shall
calculate an average carbon-related
exhaust emission value to the nearest
one gram per mile for the classes of
motor vehicles identified in this
paragraph (a)(1), and the results of such
calculations will be reported to the
Administrator for use in determining
compliance with the applicable CO»
early credit threshold values.

(i) An average carbon-related exhaust
emission value calculation will be made
for the combined LDV/LDT1 averaging
set.

(ii) An average carbon-related exhaust
emission value calculation will be made
for the combined LDT2/HLDT/MDPV
averaging set.

(iii) Average carbon-related exhaust
emission values shall be determined
according to the provisions of
§600.510-12 of this chapter, except
that:

(A) Total U.S. model year sales data
will be used, instead of production data.

(B) The average carbon-related
exhaust emissions for alcohol fueled
model types shall be calculated
according to the provisions of
§600.510-12(j)(2)(ii)(B) of this chapter,
without the use of the 0.15
multiplicative factor.

(C) The average carbon-related
exhaust emissions for natural gas fueled
model types shall be calculated
according to the provisions of
§600.510-12(j)(2)(iii)(B) of this chapter,
without the use of the 0.15
multiplicative factor.

(D) The average carbon-related
exhaust emissions for alcohol dual
fueled model types shall be the value
measured using gasoline or diesel fuel,
as applicable, and shall be calculated
according to the provisions of
§600.510-12(j)(2)(vi) of this chapter,
without the use of the 0.15
multiplicative factor and with F = 0. For
the 2010 and 2011 model years only, if
the California Air Resources Board has
approved a manufacturer’s request to
use a non-zero value of F, the
manufacturer may use such an approved
value.

(E) The average carbon-related
exhaust emissions for natural gas dual
fueled model types shall be the value
measured using gasoline or diesel fuel,
as applicable, and shall be calculated

according to the provisions of
§600.510-12(j)(2)(vii) of this chapter,
without the use of the 0.15
multiplicative factor and with F = 0. For
the 2010 and 2011 model years only, if
the California Air Resources Board has
approved a manufacturer’s request to
use a non-zero value of F, the
manufacturer may use such an approved
value.

(F) Carbon-related exhaust emission
values for electric, fuel cell, and plug-
in hybrid electric model types shall be
included in the fleet average determined
under paragraph (a)(1) of this section
only to the extent that such vehicles are
not being used to generate early
advanced technology vehicle credits
under paragraph (c) of this section.

(iv) Fleet average CO; credit threshold
values.

LDT2/HLDT/

Model year LDV/LDTA MDPV
2009 ..o, 323 439
2010 301 420
267 390

(v) Credits are earned on the last day
of the model year. Manufacturers must
calculate, for a given model year, the
number of credits or debits it has
generated according to the following
equation, rounded to the nearest
megagram:

CO» Credits or Debits (Mg) = [(CO»
Credit Threshold — Manufacturer’s
Sales Weighted Fleet Average CO,
Emissions) x (Total Number of
Vehicles Sold) x (Vehicle Lifetime
Miles)] + 1,000,000

Where:

CO; Credit Threshold = the applicable credit
threshold value for the model year and
vehicle averaging set as determined by
paragraph (a)(1)(iv) of this section;

Manufacturer’s Sales Weighted Fleet Average
CO: Emissions = average calculated
according to paragraph (a)(1)(iii) of this
section;

Total Number of Vehicles Sold = The number
of vehicles domestically sold as defined
in §600.511-80 of this chapter; and

Vehicle Lifetime Miles is 195,264 for the
LDV/LDT1 averaging set and 225,865 for
the LDT2/HLDT/MDPV averaging set.

(vi) Deficits generated against the
applicable CO; credit threshold values
in paragraph (a)(1)(iv) of this section in
any averaging set for any of the 2009—
2011 model years must be offset using
credits accumulated by any averaging
set in any of the 2009-2011 model years
before determining the number of
credits that may be carried forward to
the 2012. Deficit carry forward and
credit banking provisions of § 86.1865—
12 apply to early credits earned under
this paragraph (a)(1), except that deficits

may not be carried forward from any of
the 2009-2011 model years into the
2012 model year, and credits earned in
the 2009 model year may not be traded
to other manufacturers.

(2) Pathway 2. To earn credits under
this pathway, manufacturers shall
calculate an average carbon-related
exhaust emission value to the nearest
one gram per mile for the classes of
motor vehicles identified in paragraph
(a)(1) of this section, and the results of
such calculations will be reported to the
Administrator for use in determining
compliance with the applicable CO,
early credit threshold values.

(i) Credits under this pathway shall be
calculated according to the provisions of
paragraph (a)(1) of this section, except
credits may only be generated by
vehicles sold in a model year in
California and in states with a section
177 program in effect in that model
year. For the purposes of this section,
“section 177 program” means State
regulations or other laws that apply to
vehicle emissions from any of the
following categories of motor vehicles:
Passenger cars, light-duty trucks up
through 6,000 pounds GVWR, and
medium-duty vehicles from 6,001 to
14,000 pounds GVWR, as these
categories of motor vehicles are defined
in the California Code of Regulations,
Title 13, Division 3, Chapter 1, Article
1, Section 1900.

(ii) A deficit in any averaging set for
any of the 2009-2011 model years must
be offset using credits accumulated by
any averaging set in any of the 2009—
2011 model years before determining
the number of credits that may be
carried forward to the 2012 model year.
Deficit carry forward and credit banking
provisions of § 86.1865—12 apply to
early credits earned under this
paragraph (a)(1), except that deficits
may not be carried forward from any of
the 2009-2011 model years into the
2012 model year, and credits earned in
the 2009 model year may not be traded
to other manufacturers.

(3) Pathway 3. Pathway 3 credits are
those credits earned under Pathway 2 as
described in paragraph (a)(2) of this
section in California and in the section
177 states determined in paragraph
(a)(2)(i) of this section, combined with
additional credits earned in the set of
states that does not include California
and the section 177 states determined in
paragraph (a)(2)(i) of this section and
calculated according to this paragraph
(a)(3).

(i) Manufacturers shall earn
additional credits under Pathway 3 by
calculating an average carbon-related
exhaust emission value to the nearest
one gram per mile for the classes of
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motor vehicles identified in this
paragraph (a)(3). The results of such
calculations will be reported to the
Administrator for use in determining
compliance with the applicable CO»
early credit threshold values.

(i1) An average carbon-related exhaust
emission value calculation will be made
for the passenger automobile averaging
set. The term “passenger automobile”
shall have the meaning given by the
Department of Transportation at 49 CFR
523.4 for the specific model year for
which the calculation is being made.

(iii) An average carbon-related
exhaust emission value calculation will
be made for the light truck averaging set.
The term “light truck” shall have the
meaning given by the Department of
Transportation at 49 CFR 523.5 for the
specific model year for which the
calculation is being made.

(iv) Average carbon-related exhaust
emission values shall be determined
according to the provisions of
§600.510-12 of this chapter, except
that:

(A) Total model year sales data will be
used, instead of production data, except
that vehicles sold in the section 177
states determined in paragraph (a)(2)(i)
of this section shall not be included.

(B) The average carbon-related
exhaust emissions for alcohol fueled
model types shall be calculated
according to the provisions of
§600.510-12(j)(2)(ii)(B) of this chapter,
without the use of the 0.15
multiplicative factor.

(C) The average carbon-related
exhaust emissions for natural gas fueled
model types shall be calculated
according to the provisions of
§600.510-12(j)(2)(iii)(B) of this chapter,
without the use of the 0.15
multiplicative factor.

(D) The average carbon-related
exhaust emissions for alcohol dual
fueled model types shall be calculated
according to the provisions of
§600.510-12(j)(2)(vi) of this chapter,
without the use of the 0.15
multiplicative factor and with F = 0.

(E) The average carbon-related
exhaust emissions for natural gas dual
fueled model types shall be calculated
according to the provisions of
§ 600.510-12(j)(2)(vii) of this chapter,
without the use of the 0.15
multiplicative factor and with F = 0.

(F) Section 600.510—-12(j)(3) of this
chapter shall not apply. Electric, fuel
cell, and plug-in hybrid electric model
type carbon-related exhaust emission
values shall be included in the fleet
average determined under paragraph
(a)(1) of this section only to the extent
that such vehicles are not being used to
generate early advanced technology

vehicle credits under paragraph (c) of

this section.

(v) Pathway 3 fleet average CO- credit
threshold values.

(A) For 2009 and 2010 model year
passenger automobiles, the fleet average
CO, credit threshold value is 323 grams/
mile.

(B) For 2009 model year light trucks
the fleet average CO, credit threshold
value is 381 grams/mile, or, if the
manufacturer chose to optionally meet
an alternative manufacturer-specific
light truck fuel economy standard
calculated under 49 CFR 533.5 for the
2009 model year, the gram per mile fleet
average CO» credit threshold shall be
the CO; value determined by dividing
8887 by that alternative manufacturer-
specific fuel economy standard and
rounding to the nearest whole gram per
mile.

(C) For 2010 model year light trucks
the fleet average CO, credit threshold
value is 376 grams/mile, or, if the
manufacturer chose to optionally meet
an alternative manufacturer-specific
light truck fuel economy standard
calculated under 49 CFR 533.5 for the
2010 model year, the gram per mile fleet
average CO; credit threshold shall be
the CO; value determined by dividing
8887 by that alternative manufacturer-
specific fuel economy standard and
rounding to the nearest whole gram per
mile.

(D) For 2011 model year passenger
automobiles the fleet average CO, credit
threshold value is the value determined
by dividing 8887 by the manufacturer-
specific passenger automobile fuel
economy standard for the 2011 model
year determined under 49 CFR 531.5
and rounding to the nearest whole gram
per mile.

(E) For 2011 model year light trucks
the fleet average CO, credit threshold
value is the value determined by
dividing 8887 by the manufacturer-
specific light truck fuel economy
standard for the 2011 model year
determined under 49 CFR 533.5 and
rounding to the nearest whole gram per
mile.

(vi) Credits are earned on the last day
of the model year. Manufacturers must
calculate, for a given model year, the
number of credits or debits it has
generated according to the following
equation, rounded to the nearest
megagram:

CO, Credits or Debits (Mg) = [(CO»
Credit Threshold — Manufacturer’s
Sales Weighted Fleet Average CO,
Emissions) x (Total Number of
Vehicles Sold) x (Vehicle Lifetime
Miles)] + 1,000,000

Where:

CO:> Credit Threshold = the applicable credit
threshold value for the model year and
vehicle averaging set as determined by
paragraph (a)(3)(vii) of this section;

Manufacturer’s Sales Weighted Fleet Average
CO, Emissions = average calculated
according to paragraph (a)(3)(vi) of this
section;

Total Number of Vehicles Sold = The number
of vehicles domestically sold as defined
in § 600.511-80 of this chapter except
that vehicles sold in the section 177
states determined in paragraph (a)(2)(i)
of this section shall not be included; and

Vehicle Lifetime Miles is 195,264 for the
LDV/LDT1 averaging set and 225,865 for
the LDT2/HLDT/MDPV averaging set.

(vii) Deficits in any averaging set for
any of the 2009-2011 model years must
be offset using credits accumulated by
any averaging set in any of the 2009—
2011 model years before determining
the number of credits that may be
carried forward to the 2012. Deficit
carry forward and credit banking
provisions of § 86.1865—12 apply to
early credits earned under this
paragraph (a)(3), except that deficits
may not be carried forward from any of
the 2009-2011 model years into the
2012 model year, and credits earned in
the 2009 model year may not be traded
to other manufacturers.

(4) Pathway 4. Pathway 4 credits are
those credits earned under Pathway 3 as
described in paragraph (a)(3) of this
section in the set of states that does not
include California and the section 177
states determined in paragraph (a)(2)(i)
of this section and calculated according
to paragraph (a)(3) of this section.
Credits may only be generated by
vehicles sold in the set of states that
does not include the section 177 states
determined in paragraph (a)(2)(i) of this
section.

(b) Early air conditioning leakage and
efficiency credits. (1) Manufacturers
may optionally generate air
conditioning refrigerant leakage credits
according to the provisions of
§86.1866—12(b) and/or air conditioning
efficiency credits according to the
provisions of § 86.1866—12(c) in model
years 2009 through 2011. The early
credits are subject to five year carry
forward limits based on the model year
in which the credits are generated.
Credits must be tracked by model type
and model year.

(2) Manufacturers that are required to
comply with California greenhouse gas
requirements in model years 2009-2011
(for California and section 177 states)
may not generate early air conditioning
credits for vehicles sold in California
and the section 177 states as determined
in paragraph (a)(2)(i) of this section.

(c) Early advanced technology vehicle
incentive. Vehicles eligible for this
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incentive are electric vehicles, fuel cell
vehicles, and plug-in hybrid electric
vehicles, as those terms are defined in
§86.1803—-01. If a manufacturer chooses
to not include electric vehicles, fuel cell
vehicles, and plug-in hybrid electric
vehicles in their fleet averages
calculated under any of the early credit
pathways described in paragraph (a) of
this section, the manufacturer may
generate early advanced technology
vehicle credits pursuant to this
paragraph (c).

(1) The manufacturer shall record the
sales and carbon-related exhaust
emission values of eligible vehicles by
model type and model year for model
years 2009 through 2011 and report
these values to the Administrator under
paragraph (e) of this section.

(2) Manufacturers may use the 2009
through 2011 eligible vehicles in their
fleet average calculations starting with
the 2012 model year, subject to a five-
year carry-forward limitation.

(i) Eligible 2009 model year vehicles
may be used in the calculation of a
manufacturer’s fleet average carbon-
related exhaust emissions in the 2012
through 2014 model years.

(ii) Eligible 2010 model year vehicles
may be used in the calculation of a
manufacturer’s fleet average carbon-
related exhaust emissions in the 2012
through 2015 model years.

(iii) Eligible 2011 model year vehicles
may be used in the calculation of a
manufacturer’s fleet average carbon-
related exhaust emissions in the 2012
through 2016 model years.

(3)(i) To use the advanced technology
vehicle incentive, the manufacturer will
apply the 2009, 2010, and/or 2011
model type sales volumes and their
model type emission levels to the
manufacturer’s fleet average calculation.

(ii) The early advanced technology
vehicle incentive must be used to offset
a deficit in one of the 2012 through 2016
model years, as appropriate under
paragraph (c)(2) of this section.

(iii) The advanced technology vehicle
sales and emission values may be
included in a fleet average calculation
for passenger automobiles or light
trucks, but may not be used to generate
credits in the model year in which they
are included or in the averaging set in
which they are used. Use of early
advanced technology vehicle credits is
limited to offsetting a deficit that would
otherwise be generated without the use
of those credits. Manufacturers shall
report the use of such credits in their
model year report for the model year in
which the credits are used.

(4) Manufacturers may use zero
grams/mile to represent the carbon-
related exhaust emission values for the

electric operation of 2009 through 2011
model year electric vehicles, fuel cell
vehicles, and plug-in hybrid electric
vehicles subject to the limitations in
§86.1866—12(a). The 2009 through 2011
model year vehicles using zero grams
per mile shall count against the 200,000
or 300,000 caps on use of this credit
value, whichever is applicable under
§86.1866—12(a).

(d) Early off-cycle technology credits.
Manufacturers may optionally generate
credits for the implementation of certain
COs-reducing technologies according to
the provisions of § 86.1866—12(d) in
model years 2009 through 2011. The
early credits are subject to five year
carry forward limits based on the model
year in which the credits are generated.
Credits must be tracked by model type
and model year.

(e) Early credit reporting
requirements. Each manufacturer shall
submit a report to the Administrator,
known as the early credits report, that
reports the credits earned in the 2009
through 2011 model years under this
section.

(1) The report shall contain all
information necessary for the
calculation of the manufacturer’s early
credits in each of the 2009 through 2011
model years.

(2) The early credits report shall be in
writing, signed by the authorized
representative of the manufacturer and
shall be submitted no later than 90 days
after the end of the 2011 model year.

(3) Manufacturers using one of the
optional early fleet average CO»
reduction credit pathways described in
paragraph (a) of this section shall report
the following information separately for
the appropriate averaging sets (e.g. LDV/
LDT1 and LDT2/HLDT/MDPV averaging
sets for pathways 1 and 2; LDV, LDT/
2011 MDPV, LDV/LDT1 and LDT2/
HLDT/MDPYV averaging sets for Pathway
3; LDV and LDT/2011 MDPV averaging
sets for Pathway 4):

(i) The pathway that they have
selected (1, 2, 3, or 4).

(ii) A carbon-related exhaust emission
value for each model type of the
manufacturer’s product line calculated
according to paragraph (a) of this
section.

(iii) The manufacturer’s average
carbon-related exhaust emission value
calculated according to paragraph (a) of
this section for the applicable averaging
set and region and all data required to
complete this calculation.

(iv) The credits earned for each
averaging set, model year, and region, as
applicable.

(4) Manufacturers calculating early air
conditioning leakage and/or efficiency
credits under paragraph (b) of this

section shall report the following
information for each model year
separately for passenger automobiles
and light trucks and for each air
conditioning system used to generate
credits:

(i) A description of the air
conditioning system.

(ii) The leakage credit value and all
the information required to determine
this value.

(iii) The total credits earned for each
averaging set, model year, and region, as
applicable.

(5) Manufacturers calculating early
advanced technology vehicle credits
under paragraph (c) of this section shall
report, for each model year and
separately for passenger automobiles
and light trucks, the following
information:

(i) The number of each model type of
eligible vehicle sold.

(ii) The carbon-related exhaust
emission value by model type and
model year.

(6) Manufacturers calculating early
off-cycle technology credits under
paragraph (d) of this section shall
report, for each model year and
separately for passenger automobiles
and light trucks, all test results and data
required for calculating such credits.

PART 600—FUEL ECONOMY AND
CARBON-RELATED EXHAUST
EMISSIONS OF MOTOR VEHICLES

m 30. The authority citation for part 600
continues to read as follows:

Authority: 49 U.S.C. 32901-23919q, Pub.
L. 109-58.

m 31. The heading for part 600 is revised
as set forth above.

Subpart A—Fuel Economy and
Carbon-Related Exhaust Emission
Regulations for 1977 and Later Model
Year Automobiles—General Provisions

m 32. The heading for subpart A is
revised as set forth above.

m 33. Anew §600.001-12 is added to
subpart A to read as follows:

§600.001-12 General applicability.

(a) The provisions of this subpart are
applicable to 2012 and later model year
automobiles and to the manufacturers of
2012 and later model year automobiles.

(b) Fuel economy and related
emissions data. Unless stated otherwise,
references to fuel economy or fuel
economy data in this subpart shall also
be interpreted to mean the related
exhaust emissions of CO,, HC, and CO,
and where applicable for alternative fuel
Vehicles, CH3OH, CszOH, C2H40,
HCHO, NMHC and CH4. References to
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average fuel economy shall be
interpreted to also mean average carbon-
related exhaust emissions. References to
fuel economy data vehicles shall also be
meant to refer to vehicles tested for
carbon-related exhaust emissions for the
purpose of demonstrating compliance
with fleet average CO, standards in
§86.1818-12 of this chapter.

B 34. Section 600.002—-08 is amended as
follows:

m a. By adding the definition for “Base
tire.”

m b. By adding the definition for
“Carbon-related exhaust emissions.”

m c. By adding the definition for
“Electric vehicle.”

m d. By adding the definition for
“Footprint.”

m e. By adding the definition for “Fuel
cell.”

m f. By adding the definition for “Fuel
cell vehicle.”

m g. By adding the definition for “Hybrid
electric vehicle.”

m h. By revising the definition for “Non-
passenger automobile.”

m i. By revising the definition for
“Passenger automobile.”

m j. By adding the definition for “Plug-

in hybrid electric vehicle.”

m k. By adding the definition for “Track
width.”

m 1. By adding the definition for
“Wheelbase.”

§600.002-08 Definitions.
* * * * *

Base tire means the tire specified as
standard equipment by the
manufacturer.

* * * * *

Carbon-related exhaust emissions
(CREE) means the summation of the
carbon-containing constituents of the
exhaust emissions, with each
constituent adjusted by a coefficient
representing the carbon weight fraction
of each constituent relative to the CO,
carbon weight fraction, as specified in
§600.113-08. For example, carbon-
related exhaust emissions (weighted 55
percent city and 45 percent highway)
are used to demonstrate compliance
with fleet average CO, emission
standards outlined in § 86.1818(c) of
this chapter.

* * * * *

Electric vehicle has the meaning given
in § 86.1803-01 of this chapter.
* * * * *

Footprint has the meaning given in
§86.1803-01 of this chapter.

* * * * *

Fuel cell has the meaning given in
§86.1803—01 of this chapter.

Fuel cell vehicle has the meaning
given in § 86.1803-01 of this chapter.

* * * * *

Hybrid electric vehicle (HEV) has the
meaning given in § 86.1803-01 of this
chapter.

* * * * *

Non-passenger automobile has the
meaning given by the Department of
Transportation at 49 CFR 523.5. This

term is synonymous with “light truck.”
* * * * *

Passenger automobile has the
meaning given by the Department of
Transportation at 49 CFR 523.4.

* * * * *

Plug-in hybrid electric vehicle (PHEV)
has the meaning given in § 86.1803-01
of this chapter.

* * * * *

Track width has the meaning given in
§86.1803-01 of this chapter.

* * * * *

Wheelbase has the meaning given in
§86.1803—01 of this chapter.

* * * * *

m 35. Section 600.006—08 is amended as
follows:

m a. By revising the section heading.

m b. By revising paragraph (b)(2)(ii).

m c. By revising paragraph (b)(2)(iv).

m d. By revising paragraph (c)
introductory text.

m e. By adding paragraph (c)(5).

m f. By revising paragraph (e).

m g. By revising paragraph (g)(3).

§600.006-08 Data and information
requirements for fuel economy data
vehicles.

* * * * *

(b) * * *

(2) * *x *

(ii) In the case of electric vehicles,
plug-in hybrid electric vehicles, and
hybrid electric vehicles, a description of
all maintenance to electric motor, motor
controller, battery configuration, or
other components performed within
2,000 miles prior to fuel economy
testing.

* * * * *

(iv) In the case of electric vehicles,
plug-in hybrid electric vehicles, and
hybrid electric vehicles, a copy of
calibrations for the electric motor, motor
controller, battery configuration, or
other components on the test vehicle as

well as the design tolerances.
* * * * *

(c) The manufacturer shall submit the
following fuel economy data:
* * * * *

(5) Starting with the 2012 model year,
the data submitted according to
paragraphs (c)(1) through (c)(4) of this
section shall include total HC, CO, CO,,
and, where applicable for alternative
fuel vehicles, CH3;0H, C,HsOH, C,H,0,
HCHO, NMHC and CH,4. Manufacturers

incorporating N>,O and CH, emissions in
their fleet average carbon-related
exhaust emissions as allowed under

§ 86.1818(f)(2) of this chapter shall also
submit N>O and CH,4 emission data
where applicable. The fuel economy
and CO, emission test results shall be
adjusted in accordance with paragraph
(g) of this section.

* * * * *

(e) In lieu of submitting actual data
from a test vehicle, a manufacturer may
provide fuel economy and carbon-
related exhaust emission values derived
from a previously tested vehicle, where
the fuel economy and carbon-related
exhaust emissions are expected to be
equivalent (or less fuel-efficient and
with higher carbon-related exhaust
emissions). Additionally, in lieu of
submitting actual data from a test
vehicle, a manufacturer may provide
fuel economy and carbon-related
exhaust emission values derived from
an analytical expression, e.g., regression
analysis. In order for fuel economy and
carbon-related exhaust emission values
derived from analytical methods to be
accepted, the expression (form and
coefficients) must have been approved
by the Administrator.

* * * * *
* x %

(3)(1) The manufacturer shall adjust
all fuel economy test data generated by
vehicles with engine-drive system
combinations with more than 6,200
miles by using the following equation:
FE4,000m1 = FET[0.979 + 5.25 X

10 ~6(mi)] —1

Where:

FE4,000mi = Fuel economy data adjusted to
4,000-mile test point rounded to the
nearest 0.1 mpg.

FEt = Tested fuel economy value rounded to
the nearest 0.1 mpg.

mi = System miles accumulated at the start
of the test rounded to the nearest whole
mile.

(i1)(A) The manufacturer shall adjust
all carbon-related exhaust emission
(CREE) test data generated by vehicles
with engine-drive system combinations
with more than 6,200 miles by using the
following equation:

CREE4,000mi = CREET[0979 + 5.25 X
10 ~6(mi)]

Where:

CREE4 00omi = CREE emission data adjusted to
4,000-mile test point.

CREE t = Tested emissions value of CREE in
grams per mile.

mi = System miles accumulated at the start
of the test rounded to the nearest whole
mile.

(B) Emissions test values and results
used and determined in the calculations
in paragraph (g)(3)(ii) of this section
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shall be rounded in accordance with
§86.1837-01 of this chapter as
applicable. CREE values shall be

rounded to the nearest gram per mile.
* * * * *

W 36. Section 600.007—-08 is amended as
follows:

W a. By revising paragraph (b)(4) through
(6).

m b. By revising paragraph (c).

m c. By revising paragraph (f)
introductory text.

§600.007-08 Vehicle acceptability.

* * * * *

(b) * % %

(4) Each fuel economy data vehicle
must meet the same exhaust emission
standards as certification vehicles of the
respective engine-system combination
during the test in which the city fuel
economy test results are generated. This
may be demonstrated using one of the
following methods:

(i) The deterioration factors
established for the respective engine-
system combination per § 86.1841-01 of
this chapter as applicable will be used;
or

(ii) The fuel economy data vehicle
will be equipped with aged emission
control components according to the
provisions of § 86.1823-08 of this
chapter.

(5) The calibration information
submitted under § 600.006(b) must be
representative of the vehicle
configuration for which the fuel
economy and carbon-related exhaust
emissions data were submitted.

(6) Any vehicle tested for fuel
economy or carbon-related exhaust
emissions purposes must be
representative of a vehicle which the
manufacturer intends to produce under
the provisions of a certificate of
conformity.

* * * * *

(c) If, based on review of the
information submitted under
§600.006(b), the Administrator
determines that a fuel economy data
vehicle meets the requirements of this
section, the fuel economy data vehicle
will be judged to be acceptable and fuel
economy and carbon-related exhaust
emissions data from that fuel economy
data vehicle will be reviewed pursuant
to § 600.008.

* * * * *

(f) All vehicles used to generate fuel
economy and carbon-related exhaust
emissions data, and for which emission
standards apply, must be covered by a
certificate of conformity under part 86
of this chapter before:

* * * * *

m 37. Section 600.008-08 is amended by
revising the section heading and
paragraph (a)(1) to read as follows:

§600.008-08 Review of fuel economy and
carbon-related exhaust emission data,
testing by the Administrator.

(a) Testing by the Administrator. (1)(i)
The Administrator may require that any
one or more of the test vehicles be
submitted to the Agency, at such place
or places as the Agency may designate,
for the purposes of conducting fuel
economy tests. The Administrator may
specify that such testing be conducted at
the manufacturer’s facility, in which
case instrumentation and equipment
specified by the Administrator shall be
made available by the manufacturer for
test operations. The tests to be
performed may comprise the FTP,
highway fuel economy test, US06, SC03,
or Cold temperature FTP or any
combination of those tests. Any testing
conducted at a manufacturer’s facility
pursuant to this paragraph shall be
scheduled by the manufacturer as
promptly as possible.

(ii) Starting with the 2012 model year,
evaluations, testing, and test data
described in this section pertaining to
fuel economy shall also be performed
for carbon-related exhaust emissions,
except that carbon-related exhaust
emissions shall be arithmetically
averaged instead of harmonically
averaged, and in cases where the
manufacturer selects the lowest of
several fuel economy results to
represent the vehicle, the manufacturer
shall select the carbon-related exhaust
emissions value from the test results
associated with the lowest fuel economy

results.
* * * * *

m 38. Section 600.010—-08 is amended by
revising paragraph (d) to read as
follows:

§600.010-08 Vehicle test requirements
and minimum data requirements.
* * * * *

(d) Minimum data requirements for
the manufacturer’s average fuel
economy and average carbon-related
exhaust emissions. For the purpose of
calculating the manufacturer’s average
fuel economy and average carbon-
related exhaust emissions under
§600.510, the manufacturer shall
submit FTP (city) and HFET (highway)
test data representing at least 90 percent
of the manufacturer’s actual model year
production, by configuration, for each
category identified for calculation under
§600.510-08(a).

m 39. Section 600.011-93 is amended to
read as follows:

§600.011-93 Reference materials.

(a) Incorporation by reference. The
documents referenced in this section
have been incorporated by reference in
this part. The incorporation by reference
was approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
may be inspected at the U.S.
Environmental Protection Agency,
Office of Air and Radiation, 1200
Pennsylvania Ave., NW., Washington,
DC 20460, phone (202) 272-0167, or at
the National Archives and Records
Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030,
or go to: http://www.archives.gov/
federal register/code of federal
regulations/ibr locations.html and is
available from the sources listed below:

(b) ASTM. The following material is
available from the American Society for
Testing and Materials. Copies of these
materials may be obtained from
American Society for Testing and
Materials, ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West
Conshohocken, PA 19428-2959, phone
610—832-9585. http://www.astm.org/.

(1) ASTM E 29-67 (Reapproved 1973)
Standard Recommended Practice for
Indicating Which Places of Figures Are
To Be Considered Significant in
Specified Limiting Values, IBR
approved for §§600.002—93 and
600.002-08.

(2) ASTM D 1298-85 (Reapproved
1990) Standard Practice for Density,
Relative Density (Specific Gravity), or
API Gravity of Crude Petroleum and
Liquid Petroleum Products by
Hydrometer Method, IBR approved for
§§600.113-93, 600.510-93, 600.113-08,
600.510-08, and 600.510-12.

(3) ASTM D 3343-90 Standard Test
Method for Estimation of Hydrogen
Content of Aviation Fuels, IBR approved
for §§ 600.113-93 and 600.113-08.

(4) ASTM D 3338-92 Standard Test
Method for Estimation of Net Heat of
Combustion of Aviation Fuels, IBR
approved for §§600.113-93 and
600.113-08.

(5) ASTM D 240-92 Standard Test
Method for Heat of Combustion of
Liquid Hydrocarbon Fuels by Bomb
Calorimeter, IBR approved for
§§600.113-93, 600.510-93, 600.113-08,
and 600.510-08.

(6) ASTM D975-04c Standard
Specification for Diesel Fuel Oils, IBR
approved for § 600.107-08.

(7) ASTM D 1945-91 Standard Test
Method for Analysis of Natural Gas By
Gas Chromatography, IBR approved for
§§600.113-93, 600.113-08.

(c) SAE Material. The following
material is available from the Society of
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Automotive Engineers. Copies of these
materials may be obtained from Society
of Automotive Engineers World
Headquarters, 400 Commonwealth Dr.,
Warrendale, PA 15096—0001, phone
(877) 606—7323 (U.S. and Canada) or
(724) 776—4970 (outside the U.S. and
Canada), or at http://www.sae.org.

(1) Motor Vehicle Dimensions—
Recommended Practice SAE 1100a
(Report of Human Factors Engineering
Committee, Society of Automotive
Engineers, approved September 1973 as
revised September 1975), IBR approved
for §§ 600.315—08 and 600.315—82.

(2) [Reserved]

Subpart B—Fuel Economy and
Carbon-Related Exhaust Emission
Regulations for 1978 and Later Model
Year Automobiles—Test Procedures

m 40. The heading for subpart B is
revised as set forth above.

m 41. Anew §600.101-12 is added to
subpart B to read as follows:

§600.101-12 General applicability.

(a) The provisions of this subpart are
applicable to 2012 and later model year
automobiles and to the manufacturers of
2012 and later model year automobiles.

(b) Fuel economy and carbon-related
emissions data. Unless stated otherwise,
references to fuel economy or fuel
economy data in this subpart shall also
be interpreted to mean the related
exhaust emissions of CO,, HC, and CO,
and where applicable for alternative fuel
vehicles, CH;OH, CszOH, CzH40,
HCHO, NMHC and CHj. References to
average fuel economy shall be
interpreted to also mean average carbon-
related exhaust emissions.

m 42. Section 600.111-08 is amended by
revising paragraph (f) to read as follows:

§600.111-08 Test procedures.
* * * * *

(f) Special Test Procedures. The
Administrator may prescribe test
procedures, other than those set forth in
this Subpart B, for any vehicle which is
not susceptible to satisfactory testing
and/or testing results by the procedures
set forth in this part. For example,
special test procedures may be used for
advanced technology vehicles,
including, but not limited to battery
electric vehicles, fuel cell vehicles,
plug-in hybrid electric vehicles and
vehicles equipped with hydrogen
internal combustion engines.
Additionally, the Administrator may
conduct fuel economy and carbon-
related exhaust emission testing using
the special test procedures approved for
a specific vehicle.

W 43. Anew §600.113—-12 is added to
subpart B to read as follows:

§600.113-12 Fuel economy and carbon-
related exhaust emission calculations for
FTP, HFET, US06, SC03 and cold
temperature FTP tests.

The Administrator will use the
calculation procedure set forth in this
paragraph for all official EPA testing of
vehicles fueled with gasoline, diesel,
alcohol-based or natural gas fuel. The
calculations of the weighted fuel
economy and carbon-related exhaust
emission values require input of the
weighted grams/mile values for total
hydrocarbons (HC), carbon monoxide
(CO), and carbon dioxide (CO»); and,
additionally for methanol-fueled
automobiles, methanol (CH;OH) and
formaldehyde (HCHO); and,
additionally for ethanol-fueled
automobiles, methanol (CH;0OH),
ethanol (C,HsOH), acetaldehyde
(CoH40), and formaldehyde (HCHO);
and additionally for natural gas-fueled
vehicles, non-methane hydrocarbons
(NMHC) and methane (CHy). For
manufacturers selecting the fleet
averaging option for N>O and CHy as
allowed under § 86.1818-12(f)(2) of this
chapter the calculations of the carbon-
related exhaust emissions require the
input of grams/mile values for nitrous
oxide (N>O) and methane (CHy).
Emissions shall be determined for the
FTP, HFET, US06, SC03 and cold
temperature FTP tests. Additionally, the
specific gravity, carbon weight fraction
and net heating value of the test fuel
must be determined. The FTP, HFET,
US06, SCO3 and cold temperature FTP
fuel economy and carbon-related
exhaust emission values shall be
calculated as specified in this section.
An example fuel economy calculation
appears in Appendix II of this part.

(a) Calculate the FTP fuel economy.

(1) Calculate the weighted grams/mile
values for the FTP test for CO,, HC, and
CO, and where applicable, CH;0H,
C,Hs0H, G,H40, HCHO, NMHG, N,O
and CH, as specified in § 86.144(b) of
this chapter. Measure and record the
test fuel’s properties as specified in
paragraph (f) of this section.

(2) Calculate separately the grams/
mile values for the cold transient phase,
stabilized phase and hot transient phase
of the FTP test. For vehicles with more
than one source of propulsion energy,
one of which is a rechargeable energy
storage system, or vehicles with special
features that the Administrator
determines may have a rechargeable
energy source, whose charge can vary
during the test, calculate separately the
grams/mile values for the cold transient
phase, stabilized phase, hot transient
phase and hot stabilized phase of the
FTP test.

(b) Calculate the HFET fuel economy.

(1) Calculate the mass values for the
highway fuel economy test for HC, CO
and CO», and where applicable, CH;0H,
C,HsOH, C,H40, HCHO, NMHC, N>O
and CH, as specified in § 86.144(b) of
this chapter. Measure and record the
test fuel’s properties as specified in
paragraph (f) of this section.

(2) Calculate the grams/mile values
for the highway fuel economy test for
HC, CO and CO,, and where applicable
CH;0H, C,Hs0H, C,H40, HCHO,
NMHC, N,O and CH, by dividing the
mass values obtained in paragraph (b)(1)
of this section, by the actual distance
traveled, measured in miles, as specified
in § 86.135(h) of this chapter.

(c) Calculate the cold temperature
FTP fuel economy.

(1) Calculate the weighted grams/mile
values for the cold temperature FTP test
for HC, CO and CO», and where
applicable, CH30H, C,HsOH, C;H40,
HCHO, NMHC, N,O and CH, as
specified in § 86.144(b) of this chapter.
For 2008 through 2010 diesel-fueled
vehicles, HC measurement is optional.

(2) Calculate separately the grams/
mile values for the cold transient phase,
stabilized phase and hot transient phase
of the cold temperature FTP test in
§ 86.244 of this chapter.

(3) Measure and record the test fuel’s
properties as specified in paragraph (f)
of this section.

(d) Calculate the US06 fuel economy.

(1) Calculate the total grams/mile
values for the US06 test for HC, CO and
COs, and where applicable, CH50H,
C,Hs0H, C,H4,0, HCHO, NMHC, N,O
and CH, as specified in § 86.144(b) of
this chapter.

(2) Calculate separately the grams/
mile values for HC, CO and CO,, and
where applicable, CH30H, C,HsOH,
C2H40, HCHO, NMHC, N20 and CH4,
for both the US06 City phase and the
US06 Highway phase of the US06 test
as specified in § 86.164 of this chapter.
In lieu of directly measuring the
emissions of the separate city and
highway phases of the US06 test
according to the provisions of § 86.159
of this chapter, the manufacturer may,
with the advance approval of the
Administrator and using good
engineering judgment, optionally
analytically determine the grams/mile
values for the city and highway phases
of the US06 test. To analytically
determine US06 City and US06
Highway phase emission results, the
manufacturer shall multiply the US06
total grams/mile values determined in
paragraph (d)(1) of this section by the
estimated proportion of fuel use for the
city and highway phases relative to the
total US06 fuel use. The manufacturer
may estimate the proportion of fuel use
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for the US06 City and US06 Highway
phases by using modal CO,, HC, and CO
emissions data, or by using appropriate
OBD data (e.g., fuel flow rate in grams
of fuel per second), or another method
approved by the Administrator.

(3) Measure and record the test fuel’s
properties as specified in paragraph (f)
of this section.

(e) Calculate the SC03 fuel economy.

(1) Calculate the grams/mile values
for the SC03 test for HC, CO and CO»,
and where applicable, CH;0H, C,HsOH,
C.H4,0, HCHO, NMHC, N0 and CH4 as
specified in § 86.144(b) of this chapter.

(2) Measure and record the test fuel’s
properties as specified in paragraph (f)
of this section.

(f) Fuel property determination and
analysis.

(1) Gasoline test fuel properties shall
be determined by analysis of a fuel
sample taken from the fuel supply. A
sample shall be taken after each
addition of fresh fuel to the fuel supply.
Additionally, the fuel shall be
resampled once a month to account for
any fuel property changes during
storage. Less frequent resampling may
be permitted if EPA concludes, on the
basis of manufacturer-supplied data,
that the properties of test fuel in the
manufacturer’s storage facility will
remain stable for a period longer than
one month. The fuel samples shall be
analyzed to determine the following fuel
properties:

(i) Specific gravity measured using
ASTM D 1298-85 (Reapproved 1990)
“Standard Practice for Density, Relative
Density (Specific Gravity), or API
Gravity of Crude Petroleum and Liquid
Petroleum Products by Hydrometer
Method” (incorporated by reference at
§600.011-93).

(ii) Carbon weight fraction measured
using ASTM D 3343-90 “Standard Test
Method for Estimation of Hydrogen
Content of Aviation Fuels”
(incorporated by reference at § 600.011—
93).

(iii) Net heating value (Btu/lb)
determined using ASTM D 3338—92
“Standard Test Method for Estimation of
Net Heat of Combustion of Aviation
Fuels” (incorporated by reference at
§600.011-93).

(2) Methanol test fuel shall be
analyzed to determine the following fuel
properties:

(i) Specific gravity using either:

(A) ASTM D 1298-85 (Reapproved
1990) “Standard Practice for Density,
Relative Density (Specific Gravity), or
API Gravity of Crude Petroleum and
Liquid Petroleum Products by
Hydrometer Method” (incorporated by
reference at § 600.011-93) for the blend,
or:

(B) ASTM D 1298-85 (Reapproved
1990) “Standard Practice for Density,
Relative Density (Specific Gravity), or
API Gravity of Crude Petroleum and
Liquid Petroleum Products by
Hydrometer Method” (incorporated by
reference at § 600.011-93) for the
gasoline fuel component and also for the
methanol fuel component and
combining as follows:

SG = SGg x volume fraction gasoline +
SGm x volume fraction methanol.

(ii)(A) Carbon weight fraction using
the following equation:

CWF = CWFg x MFg + 0.375 x MFm

Where:

CWFg = Carbon weight fraction of gasoline
portion of blend measured using ASTM
D 3343-90 “Standard Test Method for
Estimation of Hydrogen Content of
Aviation Fuels” (incorporated by
reference at § 600.011-93).

MFg = Mass fraction gasoline = (G x SGg)/
(G x SGg + M x SGm)

MFm = Mass fraction methanol = (M x SGm)/
(G x SGg + M x SGm)

Where:

G = Volume fraction gasoline.

M = Volume fraction methanol.

SGg = Specific gravity of gasoline as
measured using ASTM D 1298-85
(Reapproved 1990) “Standard Practice
for Density, Relative Density (Specific
Gravity), or API Gravity of Crude
Petroleum and Liquid Petroleum
Products by Hydrometer Method”
(incorporated by reference at § 600.011—
93).

SGm = Specific gravity of methanol as
measured using ASTM D 1298-85
(Reapproved 1990) “Standard Practice
for Density, Relative Density (Specific
Gravity), or API Gravity of Crude
Petroleum and Liquid Petroleum
Products by Hydrometer Method”
(incorporated by reference at § 600.011—
93).

(B) Upon the approval of the
Administrator, other procedures to
measure the carbon weight fraction of
the fuel blend may be used if the
manufacturer can show that the
procedures are superior to or equally as
accurate as those specified in this
paragraph (f)(2)(ii).

(3) Natural gas test fuel shall be
analyzed to determine the following fuel
properties:

(i) Fuel composition measured using
ASTM D 1945-91 “Standard Test
Method for Analysis of Natural Gas By
Gas Chromatography” (incorporated by
reference at § 600.011-93).

(ii) Specific gravity measured as based
on fuel composition per ASTM D 1945—
91 “Standard Test Method for Analysis
of Natural Gas by Gas Chromatography”
(incorporated by reference at § 600.011—
93).

(iii) Carbon weight fraction, based on
the carbon contained only in the
hydrocarbon constituents of the fuel.
This equals the weight of carbon in the
hydrocarbon constituents divided by the
total weight of fuel.

(iv) Carbon weight fraction of the fuel,
which equals the total weight of carbon
in the fuel (i.e, includes carbon
contained in hydrocarbons and in CO,)
divided by the total weight of fuel.

(4) Ethanol test fuel shall be analyzed
to determine the following fuel
properties:

(i) Specific gravity using either:

(A) ASTM D 1298-85 (Reapproved
1990) “Standard Practice for Density,
Relative Density (Specific Gravity), or
API Gravity of Crude Petroleum and
Liquid Petroleum Products by
Hydrometer Method” (incorporated by
reference at § 600.011-93) for the blend.
or:

(B) ASTM D 1298-85 (Reapproved
1990) “Standard Practice for Density,
Relative Density (Specific Gravity), or
API Gravity of Crude Petroleum and
Liquid Petroleum Products by
Hydrometer Method” (incorporated by
reference at § 600.011-93) for the
gasoline fuel component and also for the
methanol fuel component and
combining as follows.

SG = SGg x volume fraction gasoline +
SGm x volume fraction ethanol.

(ii)(A) Carbon weight fraction using
the following equation:

CWF = CWFg x MFg + 0.521 x MFe
Where:

CWFg = Carbon weight fraction of gasoline
portion of blend measured using ASTM
D 3343-90 “Standard Test Method for
Estimation of Hydrogen Content of
Aviation Fuels” (incorporated by
reference at § 600.011-93).

MFg = Mass fraction gasoline = (G x SGg)/
(GxSGg + E x SGm)

MFe = Mass fraction ethanol = (E x SGm)/(G
x SGg + E x SGm)

Where:

G = Volume fraction gasoline.

E = Volume fraction ethanol.

SGg = Specific gravity of gasoline as
measured using ASTM D 1298-85
(Reapproved 1990) “Standard Practice
for Density, Relative Density (Specific
Gravity), or API Gravity of Crude
Petroleum and Liquid Petroleum
Products by Hydrometer Method”
(incorporated by reference at § 600.011—
93).

SGm = Specific gravity of ethanol as
measured using ASTM D 1298-85
(Reapproved 1990) “Standard Practice
for Density, Relative Density (Specific
Gravity), or API Gravity of Crude
Petroleum and Liquid Petroleum
Products by Hydrometer Method”
(incorporated by reference at § 600.011—
93).
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(B) Upon the approval of the
Administrator, other procedures to
measure the carbon weight fraction of
the fuel blend may be used if the
manufacturer can show that the
procedures are superior to or equally as
accurate as those specified in this
paragraph (f)(2)(ii).

(g) Calculate separate FTP, highway,
US06, SC03 and Cold temperature FTP
fuel economy and carbon-related
exhaust emissions from the grams/mile
values for total HC, CO, CO, and, where
applicable, CH;0H, C,HsOH, C,H40,
HCHO, NMHC, N,0, and CHy, and the
test fuel’s specific gravity, carbon
weight fraction, net heating value, and
additionally for natural gas, the test
fuel’s composition.

(1) Emission values for fuel economy
calculations. The emission values
(obtained per paragraph (a) through (e)
of this section, as applicable) used in
the calculations of fuel economy in this
section shall be rounded in accordance
with §§ 86.094—26(a)(6)(iii) or 86.1837—
01 of this chapter as applicable. The
CO; values (obtained per this section, as
applicable) used in each calculation of
fuel economy in this section shall be
rounded to the nearest gram/mile.

(2) Emission values for carbon-related
exhaust emission calculations.

(i) If the emission values (obtained per
paragraph (a) through (e) of this section,
as applicable) were obtained from
testing with aged exhaust emission
control components as allowed under
§ 86.1823-08 of this chapter, then these
test values shall be used in the
calculations of carbon-related exhaust
emissions in this section.

(ii) If the emission values (obtained
per paragraph (a) through (e) of this
section, as applicable) were not
obtained from testing with aged exhaust
emission control components as
allowed under § 86.1823—08 of this
chapter, then these test values shall be
adjusted by the appropriate
deterioration factor determined
according to § 86.1823-08 of this
chapter before being used in the
calculations of carbon-related exhaust
emissions in this section. For vehicles
within a test group, the appropriate
NMOG deterioration factor may be used
in lieu of the deterioration factors for
CH@OH, C2H5OH, and/or C2H4O
emissions.

(iii) The emission values determined
in paragraph (g)(2)(A) or (B) of this
section shall be rounded in accordance
with § 86.094—26(a)(6)(iii) or § 86.1837—
01 of this chapter as applicable. The
CO- values (obtained per this section, as
applicable) used in each calculation of
carbon-related exhaust emissions in this

section shall be rounded to the nearest
gram/mile.

(iv) For manufacturers complying
with the fleet averaging option for N,O
and CH, as allowed under § 86.1818—
12(f)(2) of this chapter, N,O and CH4
emission values for use in the
calculation of carbon-related exhaust
emissions in this section shall be the
values determined according to
paragraph (g)(2)(iv)(A), (B), or (C) of this
section.

(A) The FTP and HFET test values as
determined for the emission data
vehicle according to the provisions of
§86.1835-01 of this chapter. These
values shall apply to all vehicles tested
under this section that are included in
the test group represented by the
emission data vehicle and shall be
adjusted by the appropriate
deterioration factor determined
according to § 86.1823-08 of this
chapter before being used in the
calculations of carbon-related exhaust
emissions in this section.

(B) The FTP and HFET test values as
determined according to testing
conducted under the provisions of this
subpart. These values shall be adjusted
by the appropriate deterioration factor
determined according to § 86.1823—08 of
this chapter before being used in the
calculations of carbon-related exhaust
emissions in this section.

(C) For the 2012 through 2014 model
years only, manufacturers may use an
assigned value of 0.010 g/mi for N-O
FTP and HFET test values. This value is
not required to be adjusted by a
deterioration factor.

(3) The specific gravity and the carbon
weight fraction (obtained per paragraph
(f) of this section) shall be recorded
using three places to the right of the
decimal point. The net heating value
(obtained per paragraph (f) of this
section) shall be recorded to the nearest
whole Btu/lb.

(4) For the purpose of determining the
applicable in-use emission standard
under § 86.1818-12(d) of this chapter,
the combined city/highway carbon-
related exhaust emission value for a
vehicle subconfiguration is calculated
by arithmetically averaging the FTP-
based city and HFET-based highway
carbon-related exhaust emission values,
as determined in § 600.113(a) and (b) of
this section for the subconfiguration,
weighted 0.55 and 0.45 respectively,
and rounded to the nearest tenth of a
gram per mile.

(h)(1) For gasoline-fueled automobiles
tested on test fuel specified in §86.113—
04(a) of this chapter, the fuel economy
in miles per gallon is to be calculated
using the following equation and

rounded to the nearest 0.1 miles per
gallon:

mpg = (5174 x 10* x CWF x SG)/[((CWF
x HC) + (0.429 x CO) + (0.273 x
CO3)) x ((0.6 x SG x NHV) + 5471)]

Where:

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO> = Grams/mile CO; as obtained in
paragraph (g) of this section.

CWF = Carbon weight fraction of test fuel as
obtained in paragraph (g) of this section.

NHYV = Net heating value by mass of test fuel
as obtained in paragraph (g) of this
section.

SG = Specific gravity of test fuel as obtained
in paragraph (g) of this section.

(2)(i) For 2012 and later model year
gasoline-fueled automobiles tested on
test fuel specified in § 86.113—04(a) of
this chapter, the carbon-related exhaust
emissions in grams per mile is to be
calculated using the following equation
and rounded to the nearest 1 gram per
mile:

CREE = (CWF/0.273 x HC) + (1.571 x
CO) + CO»

Where:

CREE means the carbon-related exhaust
emissions as defined in § 600.002—08.

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO; as obtained in
paragraph (g) of this section.

CWF = Carbon weight fraction of test fuel as
obtained in paragraph (g) of this section.

(ii) For manufacturers complying with
the fleet averaging option for N,O and
CH,4 as allowed under § 86.1818-12(f)(2)
of this chapter, the carbon-related
exhaust emissions in grams per mile for
2012 and later model year gasoline-
fueled automobiles tested on test fuel
specified in § 86.113—04(a) of this
chapter is to be calculated using the
following equation and rounded to the
nearest 1 gram per mile:

CREE = [(CWF/0.273) x NMHC] + (1.571
x CO) + CO; + (298 x N,O) + (25
X CH4)

Where:

CREE means the carbon-related exhaust
emissions as defined in § 600.002—08.

NMHC = Grams/mile NMHC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO- as obtained in
paragraph (g) of this section.

N,0 = Grams/mile N,O as obtained in
paragraph (g) of this section.

CH4 = Grams/mile CHy as obtained in
paragraph (g) of this section.

CWEF = Carbon weight fraction of test fuel as
obtained in paragraph (g) of this section.
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(1)(1) For diesel-fueled automobiles,
calculate the fuel economy in miles per
gallon of diesel fuel by dividing 2778 by
the sum of three terms and rounding the
quotient to the nearest 0.1 mile per
gallon:

(i)(A) 0.866 multiplied by HC (in
grams/miles as obtained in paragraph (g)
of this section), or

(B) Zero, in the case of cold FTP
diesel tests for which HC was not
collected, as permitted in §600.113—
08(c);

(ii) 0.429 multiplied by CO (in grams/
mile as obtained in paragraph (g) of this
section); and

(iii) 0.273 multiplied by CO, (in
grams/mile as obtained in paragraph (g)
of this section).

(2)(i) For 2012 and later model year
diesel-fueled automobiles, the carbon-
related exhaust emissions in grams per
mile is to be calculated using the
following equation and rounded to the
nearest 1 gram per mile:

CREE = (3.172 x HC) + (1.571 x CO) +
CO,

Where:

CREE means the carbon-related exhaust
emissions as defined in § 600.002—08.

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO», = Grams/mile CO» as obtained in
paragraph (g) of this section.

(ii) For manufacturers complying with
the fleet averaging option for N>O and
CH,4 as allowed under § 86.1818-12(f)(2)
of this chapter, the carbon-related
exhaust emissions in grams per mile for
2012 and later model year diesel-fueled
automobiles is to be calculated using the
following equation and rounded to the
nearest 1 gram per mile:

CREE = (3.172 x NMHC) + (1.571 x CO)
+ COs + (298 x N,O) + (25 x CHy)

Where:

CREE means the carbon-related exhaust
emissions as defined in § 600.002—08.

NMHC = Grams/mile NMHC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO, as obtained in
paragraph (g) of this section.

N,O = Grams/mile N,O as obtained in
paragraph (g) of this section.

CH,4 = Grams/mile CH, as obtained in
paragraph (g) of this section.

(j)(1) For methanol-fueled
automobiles and automobiles designed
to operate on mixtures of gasoline and
methanol, the fuel economy in miles per
gallon is to be calculated using the
following equation:

mpg = (CWF x SG x 3781.8)/((CWF exuac
x HC) + (0.429 x CO) + (0.273 x
CO,) + (0.375 x CH30H) + (0.400 x
HCHO))

Where:

CWF = Carbon weight fraction of the fuel as
determined in paragraph (f)(2)(ii) of this
section.

SG = Specific gravity of the fuel as
determined in paragraph (f)(2)(i) of this
section.

CWFexnc = Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in
paragraph (f)(2)(ii) of this section (for
M100 fuel, CWFexuc = 0.866).

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO; = Grams/mile CO2 as obtained in
paragraph (g) of this section.

CH;0H = Grams/mile CH30H (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

(2)(i) For 2012 and later model year
methanol-fueled automobiles and
automobiles designed to operate on
mixtures of gasoline and methanol, the
carbon-related exhaust emissions in
grams per mile is to be calculated using
the following equation and rounded to
the nearest 1 gram per mile:

CREE = (CWFexuc/0.273 x HC) + (1.571
x CO) + (1.374 x CH50H) + (1.466
x HCHO) + CO,

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CWPF e = Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in

CWF, o6 X Dy X121.5

(H)(2)(ii) of this section (for M100 fuel,
CWFexnc = 0.866).

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO» = Grams/mile CO, as obtained in
paragraph (g) of this section.

CH;0H = Grams/mile CH3OH (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

(ii) For manufacturers complying with
the fleet averaging option for N,O and
CH, as allowed under § 86.1818-12(f)(2)
of this chapter, the carbon-related
exhaust emissions in grams per mile for
2012 and later model year methanol-
fueled automobiles and automobiles
designed to operate on mixtures of
gasoline and methanol is to be
calculated using the following equation
and rounded to the nearest 1 gram per
mile:

CREE = [(CWF¢xuc/0.273) x NMHC] +
(1.571 x CO) + (1.374 x CH50H) +
(1.466 x HCHO) + CO» + (298 x
NzO) + (25 X CH4)

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CWFexuc = Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in
(H)(2)(ii) of this section (for M100 fuel,
CWFexuc = 0.866).

NMHC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO2 as obtained in
paragraph (g) of this section.

CH;0H = Grams/mile CH30H (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

N,O = Grams/mile N,O as obtained in
paragraph (g) of this section.

CH, = Grams/mile CH,4 as obtained in
paragraph (g) of this section.

(k)(1) For automobiles fueled with
natural gas, the fuel economy in miles
per gallon of natural gas is to be
calculated using the following equation:

mpg, =

Where:

mpg. = miles per equivalent gallon of natural
gas.

CWFnemne = carbon weight fraction based on
the hydrocarbon constituents in the
natural gas fuel as obtained in paragraph
(g) of this section.

Dnc = density of the natural gas fuel [grams/
ft3 at 68 °F (20 °C) and 760 mm Hg (101.3
kPa)] pressure as obtained in paragraph
(g) of this section.

CH,4, NMHC, CO, and CO, = weighted mass
exhaust emissions [grams/mile] for
methane, non-methane HC, carbon

(0.749%CH, )+ (CWFy.c X NMHC) +(0.429x CO) +(0.273%(CO, —CO, s ))

monoxide, and carbon dioxide as
calculated in §600.113.

CWFnmuc = carbon weight fraction of the
non-methane HC constituents in the fuel
as determined from the speciated fuel
composition per paragraph (f)(3) of this
section.
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COaxng = grams of carbon dioxide in the
natural gas fuel consumed per mile of
travel.

FCuys =

COxne = FCnG X Dng X WEco2
Where:

(0.749% CH, ) + (CWFyyc X NMHC) + (0.429 x CO) +(0.273x CO, )

= cubic feet of natural gas fuel consumed per
mile

Where:

CWFnc = the carbon weight fraction of the
natural gas fuel as calculated in
paragraph (f) of this section.

WFco, = weight fraction carbon dioxide of
the natural gas fuel calculated using the
mole fractions and molecular weights of
the natural gas fuel constituents per
ASTM D 1945-91 “Standard Test
Method for Analysis of Natural Gas by
Gas Chromatography” (incorporated by
reference at § 600.011-93).

(2)(i) For automobiles fueled with
natural gas, the carbon-related exhaust
emissions in grams per mile is to be
calculated for 2012 and later model year
vehicles using the following equation
and rounded to the nearest 1 gram per
mile:

CREE = 2.743 x CH4 + CWFnMuc/0.273
x NMHC + 1.571 x CO + CO»

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CH, = Grams/mile CH4 as obtained in
paragraph (g) of this section.

NMHC = Grams/mile NMHC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO; = Grams/mile CO; as obtained in
paragraph (g) of this section.

CWFnmuc = carbon weight fraction of the
non-methane HC constituents in the fuel
as determined from the speciated fuel
composition per paragraph (f)(3) of this
section.

(ii) For manufacturers complying with
the fleet averaging option for N,O and
CH, as allowed under § 86.1818-12(f)(2)
of this chapter, the carbon-related
exhaust emissions in grams per mile for
2012 and later model year automobiles
fueled with natural gas is to be
calculated using the following equation
and rounded to the nearest 1 gram per
mile:

CREE = (25 x CHa4) + [(CWFnmuc/0.273)
x NMHC] + (1.571 x CO) + CO» +

(298 x N»0O)

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CH4 = Grams/mile CHy as obtained in
paragraph (g) of this section.

NMHC = Grams/mile NMHC as obtained in
paragraph (g) of this section.

CWF, ;s XDy

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO; = Grams/mile CO: as obtained in
paragraph (g) of this section.

CWFnwmuc = carbon weight fraction of the
non-methane HC constituents in the fuel
as determined from the speciated fuel
composition per paragraph (f)(3) of this
section.

N,0O = Grams/mile N»O as obtained in
paragraph (g) of this section.

(1)(1) For ethanol-fueled automobiles
and automobiles designed to operate on
mixtures of gasoline and ethanol, the
fuel economy in miles per gallon is to
be calculated using the following
equation:
mpg = (CWF x SG x 3781.8)/((CWFexuc

x HC) + (0.429 x CO) + (0.273 x
CO2) + (0.375 x CH30H) + (0.400 x
HCHO) + (0.521 x C,HsOH) + (0.545
X C2H40)]

Where:

CWF = Carbon weight fraction of the fuel as
determined in paragraph (f)(4) of this
section.

SG = Specific gravity of the fuel as
determined in paragraph (f)(4) of this
section.

CWFexuc= Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in
(£)(4) of this section.

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO: as obtained in
paragraph (g) of this section.

CH30H = Grams/mile CH30OH (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

C,Hs0OH = Grams/mile C,HsOH (ethanol) as
obtained in paragraph (d) of this section.

C,H40 = Grams/mile C;H4O (acetaldehyde)
as obtained in paragraph (d) of this
section.

(2)(i) For 2012 and later model year
ethanol-fueled automobiles and
automobiles designed to operate on
mixtures of gasoline and ethanol, the
carbon-related exhaust emissions in
grams per mile is to be calculated using
the following equation and rounded to
the nearest 1 gram per mile:

CREE = (CWFexuic/0.273 x HC) + (1.571
x CO) + (1.374 x CH30H) + (1.466
x HCHO) + (1.911 x C,HsOH) +

(1.998 X C2H40) + C02

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CWFexnc = Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in
(f)(4) of this section.

HC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO» = Grams/mile CO2 as obtained in
paragraph (g) of this section.

CH;0H = Grams/mile CH30OH (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

C,Hs0OH = Grams/mile C,HsOH (ethanol) as
obtained in paragraph (d) of this section.

C>H40 = Grams/mile C,H4O (acetaldehyde)
as obtained in paragraph (d) of this
section.

(ii) For manufacturers complying with
the fleet averaging option for N,O and
CH, as allowed under § 86.1818-12(f)(2)
of this chapter, the carbon-related
exhaust emissions in grams per mile for
2012 and later model year ethanol-
fueled automobiles and automobiles
designed to operate on mixtures of
gasoline and ethanol is to be calculated
using the following equation and
rounded to the nearest 1 gram per mile:

CREE = [(CWFexuc/0.273) x NMHC] +
(1.571 x CO) + (1.374 x CH50H) +
(1.466 x HCHO) + (1.911 x C,HsOH)
+(1.998 x C,H40) + CO, + (298 x
Nzo) + (25 X CH4)

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CWPF exnic = Carbon weight fraction of exhaust
hydrocarbons = CWF, as determined in
paragraph (f)(4) of this section.

NMHC = Grams/mile HC as obtained in
paragraph (g) of this section.

CO = Grams/mile CO as obtained in
paragraph (g) of this section.

CO, = Grams/mile CO2 as obtained in
paragraph (g) of this section.

CH;0H = Grams/mile CH30OH (methanol) as
obtained in paragraph (d) of this section.

HCHO = Grams/mile HCHO (formaldehyde)
as obtained in paragraph (g) of this
section.

C,H5s0H = Grams/mile C,HsOH (ethanol) as
obtained in paragraph (d) of this section.

C>H40 = Grams/mile C,H4O (acetaldehyde)
as obtained in paragraph (d) of this
section.

N,0 = Grams/mile N,O as obtained in
paragraph (g) of this section.
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CH4 = Grams/mile CH, as obtained in
paragraph (g) of this section.

(m) Carbon-related exhaust emissions
for electric vehicles, fuel cell vehicles
and plug-in hybrid electric vehicles.
Manufacturers shall determine carbon-
related exhaust emissions for electric
vehicles, fuel cell vehicles, and plug-in
hybrid electric vehicles according to the
provisions of this paragraph (m). Subject
to the limitations described in
§ 86.1866—12(a) of this chapter, the
manufacturer may be allowed to use a
value of 0 grams/mile to represent the
emissions of fuel cell vehicles and the
proportion of electric operation of
electric vehicles and plug-in hybrid
electric vehicles that is derived from
electricity that is generated from sources
that are not onboard the vehicle, as
described in paragraphs (m)(1) through
(3) of this section.

(1) For 2012 and later model year
electric vehicles, but not including fuel
cell vehicles, the carbon-related exhaust
emissions in grams per mile is to be
calculated using the following equation
and rounded to the nearest one gram per
mile:

CREE = CREEyp— CREEGas

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08, which may be set equal to zero for
eligible 2012 through 2016 model year
electric vehicles as described in
§ 86.1866—12(a) of this chapter.

CREEUP =0.7670 x EC, and
CREEGAS =0.2485 x TargetCOz,

Where:

EC = The vehicle energy consumption in
watt-hours per mile, determined
according to procedures established by
the Administrator under § 600.111—08(f).

TargetCO» = The CO, Target Value
determined according to § 86.1818—
12(c)(2) of this chapter for passenger
automobiles and according to § 86.1818—
12(c)(3) of this chapter for light trucks.

(2) For 2012 and later model year
plug-in hybrid electric vehicles, the

0.33x

Where:

StartCREEx = 3.6 x (BaglCREEx —
Bag3CREEXx)

Where:

Bag Y CREEx = the carbon-related exhaust
emissions in grams per mile during the
specified bag of the FTP test conducted
at an ambient temperature of 75 °F or 20
°F.

(ii) Running CREE =

carbon-related exhaust emissions in
grams per mile is to be calculated using
the following equation and rounded to
the nearest one gram per mile:

CREE = CREECD + CREEcs,

Where:

CREE means the carbon-related exhaust
emission value as defined in § 600.002—
08.

CREEcs = The carbon-related exhaust
emissions determined for charge-
sustaining operation according to
procedures established by the
Administrator under § 600.111-08(f);

and

CREECD = (ECF X CREECDEc) + [(1 - ECF) X
CREEcpcas]

Where:

CREEcp = The carbon-related exhaust
emissions determined for charge-
depleting operation determined
according to the provisions of this
section for the applicable fuel and
according to procedures established by
the Administrator under § 600.111-08(f);

CREEcpec = The carbon-related exhaust
emissions determined for electricity
consumption during charge-depleting
operation, which shall be determined
using the method specified in paragraph
(m)(1) of this section and according to
procedures established by the
Administrator under § 600.111-08(f),
and which may be set equal to zero for
eligible 2012 through 2016 model year
vehicles as described in § 86.1866—12(a)
of this chapter;

CREEcpGas = The carbon-related exhaust
emissions determined for charge-
depleting operation determined
according to the provisions of this
section for the applicable fuel and
according to procedures established by
the Administrator under § 600.111-08(f);
and

ECF = Electricity consumption factor as
determined by the Administrator under
§600.111-08(f).

(3) For 2012 and later model year fuel
cell vehicles, the carbon-related exhaust
emissions in grams per mile shall be
calculated using the method specified in
paragraph (m)(1) of this section, except
that CREEyp shall be determined

according to procedures established by
the Administrator under § 600.111—
08(f). As described in § 86.1866—12(a) of
this chapter the value of CREE may be
set equal to zero for eligible 2012
through 2016 model year fuel cell
vehicles.

(n) Equations for fuels other than
those specified in paragraphs (h)
through (1) of this section may be used
with advance EPA approval. Alternate
calculation methods for fuel economy
and carbon-related exhaust emissions
may be used in lieu of the methods
described in this section if shown to
yield equivalent or superior results and
if approved in advance by the
Administrator.

H 44. Section 600.114—08 is amended as
follows:

m a. By revising the section heading.
m b. By revising the introductory text.
m c. By adding paragraphs (d) through
(£).

§600.114-08 Vehicle-specific 5-cycle fuel
economy and carbon-related exhaust
emission calculations.

Paragraphs (a) through (c) of this
section apply to data used for fuel
economy labeling under Subpart D of
this part. Paragraphs (d) through (f) of
this section are used to calculate 5-cycle
carbon-related exhaust emissions values
for the purpose of determining optional
technology-based CO, emissions credits
under the provisions of paragraph (d) of
§86.1866—12 of this chapter.

* * * * *

(d) City carbon-related exhaust
emission value. For each vehicle tested,
determine the 5-cycle city carbon-
related exhaust emissions using the
following equation:

(1) CityCREE = 0.905 x (StartCREE +
RunningCREE)

Where:
(i) StartCREE =

(0.76 xStartCREE,; +0.24 x StartCREE )

41

0.82 x [(0.48 x Bag27sCREE) + (0.41 x
BAG37sCREE) + (0.11x US06 CityCREE)]
+

0.18 x [(0.5 x Bag2,0CREE) + (0.5 x
Bag320CREE)] +

0.144 x [SC03 CREE — ((0.61 x Bag3;sCREE)
+ (039 X Bag27;CREE))]

Where:

BagYxCREE = carbon-related exhaust
emissions in grams per mile over Bag Y
at temperature X.

US06 City CREE = carbon-related exhaust
emissions in grams per mile over the
“city” portion of the USO06 test.

SC03 CREE = carbon-related exhaust
emissions in grams per mile over the
SCO3 test.

(e) Highway carbon-related exhaust
emissions. For each vehicle tested,
determine the 5-cycle highway carbon-
related exhaust emissions using the
following equation:
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HighwayCREE = 0.905 x (StartCREE +
RunningCREE)

Where:

0.33x

Where:

StartCREEx = 3.6 x (BagCREEx —
Bag3CREEXx)

(2) Running CREE =

1.007 x [(0.79 x US06 Highway CREE) + (0.21
x HFET CREE)] + 0.045 x [SC03 CREE —
((0.61 x Bag37sCREE) + (0.39 x
Bag27SCHEE])]

Where:

BagYxCREE = carbon-related exhaust
emissions in grams per mile over Bag Y
at temperature X,

US06 Highway CREE = carbon-related
exhaust emissions in grams per mile over
the highway portion of the US06 test,

HFET CREE = carbon-related exhaust
emissions in grams per mile over the
HFET test,

(1) StartCREE =

(0.76xStartCREE ,; +0.24 x StartCREE ;)

60

SC03 CREE = carbon-related exhaust
emissions in grams per mile over the
SCO3 test.

(f) Carbon-related exhaust emissions
calculations for hybrid electric vehicles.
Hybrid electric vehicles shall be tested
according to California test methods
which require FTP emission sampling
for the 75 °F FTP test over four phases
(bags) of the UDDS (cold-start, transient,
warm-start, transient). Optionally, these
four phases may be combined into two
phases (phases 1 + 2 and phases 3 + 4).
Calculations for these sampling methods
follow.

(1) Four-bag FTP equations. If the
4-bag sampling method is used,
manufacturers may use the equations in

paragraphs (a) and (b) of this section to
determine city and highway carbon-
related exhaust emissions values. If this
method is chosen, it must be used to
determine both city and highway
carbon-related exhaust emissions.
Optionally, the following calculations
may be used, provided that they are
used to determine both city and
highway carbon-related exhaust
emissions values:

(i) City carbon-related exhaust
emissions.

CityCREE = 0.905 X (StartCREE +
RunningCREE)

Where:
(A) StartCREE =

(0.76X StartCREE ,; +0.24x StartCREE,, )

0.33x
4.1
Where: ((0.61 x Bag37sCREE) + (0.39 X
(1) StartCREE;s = Bag4:sCREE))]
Where:

3.6 x (Bag1CREE7s — Bag3CREE7s) + 3.9 X
(BagZCHEE75 - Bag4CHEE75)

and

(2) StaI‘tCREEzo =

3.6 X (Bag1CREE>, — Bag3CREE»)

(B) RunningCREE =

0.82 x [(0.48 x Bag47sCREE) + (0.41 x
Bag3-sCREE) + (0.11 x US06 City CREE)]
+0.18 x [(0.5 X Bag2,0CREE) + (0.5 x
Bag3,0CREE)] + 0.144 x [SC03 CREE —

0.33x

Where:

StartCREE75 =3.6 X (BaglCREE75 —
Bag3CREE") + 3.9 x (Bag2CREE7s —
Bag4CREE75)

and

StaI‘tCREEz() =3.6 X (BaglCREEz(, —
BagSCREEzo)

(B) RunningCREE =

1.007 x [(0.79 x US06 Highway CREE) + (0.21
x HFET CREE)] + 0.045 x [SC03 CREE —
((0.61 x Bag3,sCREE) + (0.39 x
Bag475sCREE))]

Where:

US06 Highway CREE = carbon-related

exhaust emissions in grams per mile over

the city portion of the US06 test.

US06 Highway CREE = carbon-related
exhaust emissions in miles per gallon
over the Highway portion of the US06
test.

HFET CREE = carbon-related exhaust
emissions in grams per mile over the
HFET test.

SC03 CREE = carbon-related exhaust
emissions in grams per mile over the
SCO3 test.

(ii) Highway carbon-related exhaust
emissions.

HighwayCREE = 0.905 x (StartCREE +
RunningCREE)
Where:

(A) StartCREE =

(0.76 xStartCREE ,; +0.24 x StartCREE )

60

US06 Highway CREE = carbon-related

exhaust emissions in grams per mile over

the Highway portion of the US06 test,
HFET CREE = carbon-related exhaust
emissions in grams per mile over the
HFET test,
SC03 CREE = carbon-related exhaust
emissions in grams per mile over the
SCO3 test.

(2) Two-bag FTP equations. If the 2-
bag sampling method is used for the
75 °F FTP test, it must be used to
determine both city and highway

carbon-related exhaust emissions. The
following calculations must be used to
determine both city and highway
carbon-related exhaust emissions:

(i) City carbon-related exhaust
emissions.

CityCREE = 0.905 X (StartCREE +
RunningCREE)

Where:
(A) StartCREE =
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(0.76X StartCREE ,; +0.24x StartCREE,, )

0.33x%
4.1

Where: phases 3 and 4 of the FTP test conducted
Start CREE/s = 3.6 x (Bag 2 CREE;s — Bag at an ambient temperature of 75 °F.

32 CREE7s) (B) RunningCREE =
and 0.82 x [(0.90 x Bag%a75CREE) + (0.10 x US06
Start CREE, = 3.6 x (Bag1CREE,, — City CREE)] + 0.18 x [(0.5 x Bag2,0CREE)

Bag3CREE,) + (0.5 x Bag3,0CREE)] + 0.144 x [SC03
Where: CREE — (Bag¥,5CREE)]

Bag Y FE, = the carbon-related exhaust
emissions in grams per mile of fuel
during Bag 1 or Bag 3 of the 20 °F FTP
test, and

Bag X/Y FEys = carbon-related exhaust
emissions in grams per mile of fuel
during combined phases 1 and 2 or

0.33x

Where:

Start CREE75 =7.5X% (Bag1/zCREE75 —
Bag3/4CREE75)

and

Start CREEz() =3.6 X (BaglCREEz() —
BagSCREEgo]

(B) RunningCREE =

1.007 x [(0.79 x US06 Highway CREE) + (0.21
x HFET CREE)] + 0.045 x [SC03 CREE —
Bag3/475CREE]

Where:

US06 Highway CREE = carbon-related
exhaust emissions in grams per mile over
the city portion of the US06 test, and

SC03 CREE = carbon-related exhaust
emissions in gram per mile over the
SCO03 test, and

Bag Y FE; = the carbon-related exhaust
emissions in grams per mile of fuel
during Bag 1 or Bag 3 of the 20 °F FTP
test, and

Bag X/Y FEys = carbon-related exhaust
emissions in grams per mile of fuel
during phases 1 and 2 or phases 3 and
4 of the FTP test conducted at an
ambient temperature of 75 °F.

Subpart C—Procedures for Calculating
Fuel Economy and Carbon-Related
Exhaust Emission Values for 1977 and
Later Model Year Automobiles

m 45. The heading for subpart C is
revised as set forth above.

W 46. A new § 600.201-12 is added to
subpart C to read as follows:

§600.201-12 General applicability.

The provisions of this subpart are
applicable to 2012 and later model year
automobiles and to the manufacturers of
2012 and later model year automobiles.

W 47. Anew §600.206—12 is added to
subpart C to read as follows:

Where:

US06 City CREE = carbon-related exhaust
emissions in grams per mile over the city
portion of the US06 test, and

SC03 CREE = carbon-related exhaust
emissions in grams per mile over the
SCO03 test, and

Bag X/Y FE;s = carbon-related exhaust
emissions in grams per mile of fuel
during combined phases 1 and 2 or
phases 3 and 4 of the FTP test conducted
at an ambient temperature of 75 °F.

(ii) Highway carbon-related exhaust
emissions.

HighwayCREE = 0.905 x (StartCREE +
RunningCREE)

Where:

(A) StartCREE =

(0.76 xStartCREE; +0.24 x StartCREE )

60

§600.206-12 Calculation and use of FTP-
based and HFET-based fuel economy and
carbon-related exhaust emission values for
vehicle configurations.

(a) Fuel economy and carbon-related
exhaust emissions values determined
for each vehicle under § 600.113(a) and
(b) and as approved in § 600.008—08(c),
are used to determine FTP-based city,
HFET-based highway, and combined
FTP/Highway-based fuel economy and
carbon-related exhaust emission values
for each vehicle configuration for which
data are available.

(1) If only one set of FTP-based city
and HFET-based highway fuel economy
values is accepted for a vehicle
configuration, these values, rounded to
the nearest tenth of a mile per gallon,
comprise the city and highway fuel
economy values for that configuration. If
only one set of FTP-based city and
HFET-based highway carbon-related
exhaust emission values is accepted for
a vehicle configuration, these values,
rounded to the nearest gram per mile,
comprise the city and highway carbon-
related exhaust emission values for that
configuration.

(2) If more than one set of FTP-based
city and HFET-based highway fuel
economy and/or carbon-related exhaust
emission values are accepted for a
vehicle configuration:

(i) All data shall be grouped according
to the subconfiguration for which the
data were generated using sales
projections supplied in accordance with
§600.208—-12(a)(3).

(ii) Within each group of data, all fuel
economy values are harmonically
averaged and rounded to the nearest
0.0001 of a mile per gallon and all
carbon-related exhaust emission values

are arithmetically averaged and rounded
to the nearest tenth of a gram per mile
in order to determine FTP-based city
and HFET-based highway fuel economy
and carbon-related exhaust emission
values for each subconfiguration at
which the vehicle configuration was
tested.

(iii) All FTP-based city fuel economy
and carbon-related exhaust emission
values and all HFET-based highway fuel
economy and carbon-related exhaust
emission values calculated in paragraph
(a)(2)(ii) of this section are (separately
for city and highway) averaged in
proportion to the sales fraction (rounded
to the nearest 0.0001) within the vehicle
configuration (as provided to the
Administrator by the manufacturer) of
vehicles of each tested subconfiguration.
Fuel economy values shall be
harmonically averaged and carbon-
related exhaust emission values shall be
arithmetically averaged. The resultant
fuel economy values, rounded to the
nearest 0.0001 mile per gallon, are the
FTP-based city and HFET-based
highway fuel economy values for the
vehicle configuration. The resultant
carbon-related exhaust emission values,
rounded to the nearest tenth of a gram
per mile, are the FTP-based city and
HFET-based highway carbon-related
exhaust emission values for the vehicle
configuration.

(3)(i) For the purpose of determining
average fuel economy under § 600.510—
08, the combined fuel economy value
for a vehicle configuration is calculated
by harmonically averaging the FTP-
based city and HFET-based highway
fuel economy values, as determined in
paragraph (a)(1) or (2) of this section,
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weighted 0.55 and 0.45 respectively,
and rounded to the nearest 0.0001 mile
per gallon. A sample of this calculation
appears in Appendix II of this part.

(ii) For the purpose of determining
average carbon-related exhaust
emissions under § 600.510-08, the
combined carbon-related exhaust
emission value for a vehicle
configuration is calculated by
arithmetically averaging the FTP-based
city and HFET-based highway carbon-
related exhaust emission values, as
determined in paragraph (a)(1) or (2) of
this section, weighted 0.55 and 0.45
respectively, and rounded to the nearest
tenth of gram per mile.

(4) For alcohol dual fuel automobiles
and natural gas dual fuel automobiles
the procedures of paragraphs (a)(1) or
(2) of this section, as applicable, shall be
used to calculate two separate sets of
FTP-based city, HFET-based highway,
and combined fuel economy and
carbon-related exhaust emission values
for each configuration.

(i) Calculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using gasoline or
diesel test fuel.

(ii) Calculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using alcohol or
natural gas test fuel.

(b) If only one equivalent petroleum-
based fuel economy value exists for an
electric vehicle configuration, that
value, rounded to the nearest tenth of a
mile per gallon, will comprise the
petroleum-based fuel economy for that
configuration.

(c) If more than one equivalent
petroleum-based fuel economy value
exists for an electric vehicle
configuration, all values for that vehicle
configuration are harmonically averaged
and rounded to the nearest 0.0001 mile
per gallon for that configuration.

m 48. Anew §600.208-12 is added to
subpart C to read as follows:

§600.208-12 Calculation of FTP-based
and HFET-based fuel economy and carbon-
related exhaust emission values for a model
type.

(a) Fuel economy and carbon-related
exhaust emission values for a base level
are calculated from vehicle
configuration fuel economy and carbon-
related exhaust emission values as
determined in § 600.206—12(a), (b), or (c)
as applicable, for low-altitude tests.

(1) If the Administrator determines
that automobiles intended for sale in the
State of California are likely to exhibit
significant differences in fuel economy
and carbon-related exhaust emission

values from those intended for sale in
other states, she will calculate fuel
economy and carbon-related exhaust
emission values for each base level for
vehicles intended for sale in California
and for each base level for vehicles
intended for sale in the rest of the states.

(2) In order to highlight the fuel
efficiency and carbon-related exhaust
emission values of certain designs
otherwise included within a model
type, a manufacturer may wish to
subdivide a model type into one or more
additional model types. This is
accomplished by separating
subconfigurations from an existing base
level and placing them into a new base
level. The new base level is identical to
the existing base level except that it
shall be considered, for the purposes of
this paragraph, as containing a new
basic engine. The manufacturer will be
permitted to designate such new basic
engines and base level(s) if:

(1) Each additional model type
resulting from division of another model
type has a unique car line name and that
name appears on the label and on the
vehicle bearing that label;

(ii) The subconfigurations included in
the new base levels are not included in
any other base level which differs only
by basic engine (i.e., they are not
included in the calculation of the
original base level fuel economy values);
and

(iii) All subconfigurations within the
new base level are represented by test
data in accordance with § 600.010—
08(c)(1)(ii).

(3) The manufacturer shall supply
total model year sales projections for
each car line/vehicle subconfiguration
combination.

(i) Sales projections must be supplied
separately for each car line-vehicle
subconfiguration intended for sale in
California and each car line/vehicle
subconfiguration intended for sale in
the rest of the states if required by the
Administrator under paragraph (a)(1) of
this section.

(ii) Manufacturers shall update sales
projections at the time any model type
value is calculated for a label value.

(iii) The provisions of paragraph (a)(3)
of this section may be satisfied by
providing an amended application for
certification, as described in § 86.1844—
01 of this chapter.

(4) Vehicle configuration fuel
economy and carbon-related exhaust
emission values, as determined in
§600.206-12 (a), (b) or (c), as
applicable, are grouped according to
base level.

(i) If only one vehicle configuration
within a base level has been tested, the
fuel economy and carbon-related

exhaust emission values from that
vehicle configuration will constitute the
fuel economy and carbon-related
exhaust emission values for that base
level.

(ii) If more than one vehicle
configuration within a base level has
been tested, the vehicle configuration
fuel economy values are harmonically
averaged in proportion to the respective
sales fraction (rounded to the nearest
0.0001) of each vehicle configuration
and the resultant fuel economy value
rounded to the nearest 0.0001 mile per
gallon; and the vehicle configuration
carbon-related exhaust emission values
are arithmetically averaged in
proportion to the respective sales
fraction (rounded to the nearest 0.0001)
of each vehicle configuration and the
resultant carbon-related exhaust
emission value rounded to the nearest
gram per mile.

(5) The procedure specified in
paragraph (a)(1) through (4) of this
section will be repeated for each base
level, thus establishing city, highway,
and combined fuel economy and
carbon-related exhaust emission values
for each base level.

(6) For the purposes of calculating a
base level fuel economy or carbon-
related exhaust emission value, if the
only vehicle configuration(s) within the
base level are vehicle configuration(s)
which are intended for sale at high
altitude, the Administrator may use fuel
economy and carbon-related exhaust
emission data from tests conducted on
these vehicle configuration(s) at high
altitude to calculate the fuel economy or
carbon-related exhaust emission value
for the base level.

(7) For alcohol dual fuel automobiles
and natural gas dual fuel automobiles,
the procedures of paragraphs (a)(1)
through (6) of this section shall be used
to calculate two separate sets of city,
highway, and combined fuel economy
and carbon-related exhaust emission
values for each base level.

(i) Calculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using gasoline or
diesel test fuel.

(ii) Calculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using alcohol or
natural gas test fuel.

(b) For each model type, as
determined by the Administrator, a city,
highway, and combined fuel economy
value and a carbon-related exhaust
emission value will be calculated by
using the projected sales and fuel
economy and carbon-related exhaust
emission values for each base level
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within the model type. Separate model
type calculations will be done based on
the vehicle configuration fuel economy
and carbon-related exhaust emission
values as determined in § 600.206—12
(a), (b) or (c), as applicable.

(1) If the Administrator determines
that automobiles intended for sale in the
State of California are likely to exhibit
significant differences in fuel economy
and carbon-related exhaust emission
values from those intended for sale in
other states, she will calculate fuel
economy and carbon-related exhaust
emission values for each model type for
vehicles intended for sale in California
and for each model type for vehicles
intended for sale in the rest of the states.

(2) The sales fraction for each base
level is calculated by dividing the
projected sales of the base level within
the model type by the projected sales of
the model type and rounding the
quotient to the nearest 0.0001.

(3)(i) The FTP-based city fuel
economy values of the model type
(calculated to the nearest 0.0001 mpg)
are determined by dividing one by a
sum of terms, each of which
corresponds to a base level and which
is a fraction determined by dividing:

(A) The sales fraction of a base level,;
b
y(B) The FTP-based city fuel economy
value for the respective base level.

(ii) The FTP-based city carbon-related
exhaust emission value of the model
type (calculated to the nearest gram per
mile) are determined by a sum of terms,
each of which corresponds to a base
level and which is a product determined
by multiplying:

(A) The sales fraction of a base level;
b
y(B) The FTP-based city carbon-related
exhaust emission value for the
respective base level.

(4) The procedure specified in
paragraph (b)(3) of this section is
repeated in an analogous manner to
determine the highway and combined
fuel economy and carbon-related
exhaust emission values for the model
type.

(5) For alcohol dual fuel automobiles
and natural gas dual fuel automobiles,
the procedures of paragraphs (b)(1)
through (4) of this section shall be used
to calculate two separate sets of city,
highway, and combined fuel economy
values and two separate sets of city,
highway, and combined carbon-related
exhaust emission values for each model
type.

I()i) Calculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using gasoline or
diesel test fuel.

(ii) Galculate the city, highway, and
combined fuel economy and carbon-
related exhaust emission values from
the tests performed using alcohol or
natural gas test fuel.

Subpart D—[Amended]

m 49. Anew §600.301-12 is added to
subpart D to read as follows:

§600.301-12 General applicability.

(a) Unless otherwise specified, the
provisions of this subpart are applicable
to 2012 and later model year

automobiles.
(b) [Reserved]

Subpart F—Fuel Economy Regulations
for Model Year 1978 Passenger
Automobiles and for 1979 and Later
Model Year Automobiles (Light Trucks
and Passenger Automobiles)—
Procedures for Determining
Manufacturer’s Average Fuel Economy
and Manufacturer’s Average Carbon-
Related Exhaust Emissions

m 50. The heading for subpart F is
revised as set forth above.

m 51. Anew §600.501-12 is added to
subpart F to read as follows:

§600.501-12 General applicability.

The provisions of this subpart are
applicable to 2012 and later model year
passenger automobiles and light trucks
and to the manufacturers of 2012 and
later model year passenger automobiles
and light trucks. The provisions of this
subpart are applicable to medium-duty
passenger vehicles and to manufacturers
of such vehicles.

m 52. Anew §600.507-12 is added to
subpart F to read as follows:

§600.507-12 Running change data
requirements.

(a) Except as specified in paragraph
(d) of this section, the manufacturer
shall submit additional running change
fuel economy and carbon-related
exhaust emissions data as specified in
paragraph (b) of this section for any
running change approved or
implemented under §§ 86.079-32,
86.079-33, 86.082—34, or 86.1842—01 of
this chapter, as applicable, which:

(1) Creates a new base level or,

(2) Affects an existing base level by:

(i) Adding an axle ratio which is at
least 10 percent larger (or, optionally, 10
percent smaller) than the largest axle
ratio tested.

(ii) Increasing (or, optionally,
decreasing) the road-load horsepower
for a subconfiguration by 10 percent or
more for the individual running change
or, when considered cumulatively, since
original certification (for each

cumulative 10 percent increase using
the originally certified road-load
horsepower as a base).

(iii) Adding a new subconfiguration
by increasing (or, optionally,
decreasing) the equivalent test weight
for any previously tested
subconfiguration in the base level.

(iv) Revising the calibration of an
electric vehicle, fuel cell vehicle, hybrid
electric vehicle, plug-in hybrid electric
vehicle or other advanced technology
vehicle in such a way that the city or
highway fuel economy of the vehicle (or
the energy consumption of the vehicle,
as may be applicable) is expected to
become less fuel efficient (or optionally,
more fuel efficient) by 4.0 percent or
more as compared to the original fuel
economy label values for fuel economy
and/or energy consumption, as
applicable.

(b)(1) The additional running change
fuel economy and carbon-related
exhaust emissions data requirement in
paragraph (a) of this section will be
determined based on the sales of the
vehicle configurations in the created or
affected base level(s) as updated at the
time of running change approval.

(2) Within each newly created base
level as specified in paragraph (a)(1) of
this section, the manufacturer shall
submit data from the highest projected
total model year sales subconfiguration
within the highest projected total model
year sales configuration in the base
level.

(3) Within each base level affected by
a running change as specified in
paragraph (a)(2) of this section, fuel
economy and carbon-related exhaust
emissions data shall be submitted for
the vehicle configuration created or
affected by the running change which
has the highest total model year
projected sales. The test vehicle shall be
of the subconfiguration created by the
running change which has the highest
projected total model year sales within
the applicable vehicle configuration.

(c) The manufacturer shall submit the
fuel economy data required by this
section to the Administrator in
accordance with §600.314(b).

(d) For those model types created
under §600.208-12(a)(2), the
manufacturer shall submit fuel economy
and carbon-related exhaust emissions
data for each subconfiguration added by
a running change.

m 53. Anew §600.509-12 is added to
subpart F to read as follows:

§600.509-12 Voluntary submission of
additional data.

(a) The manufacturer may optionally
submit data in addition to the data
required by the Administrator.
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(b) Additional fuel economy and
carbon-related exhaust emissions data
may be submitted by the manufacturer
for any vehicle configuration which is to
be tested as required in § 600.507 or for
which fuel economy and carbon-related
exhaust emissions data were previously
submitted under paragraph (c) of this
section.

(c) Within a base level, additional fuel
economy and carbon-related exhaust
emissions data may be submitted by the
manufacturer for any vehicle
configuration which is not required to
be tested by § 600.507.

W 54. Anew §600.510-12 is added to
subpart F to read as follows:

§600.510-12 Calculation of average fuel
economy and average carbon-related
exhaust emissions.

(a)(1) Average fuel economy will be
calculated to the nearest 0.1 mpg for the
categories of automobiles identified in
this section, and the results of such
calculations will be reported to the
Secretary of Transportation for use in
determining compliance with the
applicable fuel economy standards.

(i) An average fuel economy
calculation will be made for the
category of passenger automobiles as
determined by the Secretary of
Transportation. For example, categories
may include, but are not limited to
domestically manufactured and/or non-
domestically manufactured passenger
automobiles as determined by the
Secretary of Transportation.

(ii) [Reserved]

(iii) An average fuel economy
calculation will be made for the
category of trucks as determined by the
Secretary of Transportation. For
example, categories may include, but
are not limited to domestically
manufactured trucks, non-domestically
manufactured trucks, light-duty trucks,
medium-duty passenger vehicles, and/
or heavy-duty trucks as determined by
the Secretary of Transportation.

(iv) [Reserved]

(2) Average carbon-related exhaust
emissions will be calculated to the
nearest one gram per mile for the
categories of automobiles identified in
this section, and the results of such
calculations will be reported to the
Administrator for use in determining
compliance with the applicable CO,
emission standards.

(i) An average carbon-related exhaust
emissions calculation will be made for
passenger automobiles.

(ii) An average carbon-related exhaust
emissions calculation will be made for
light trucks.

(b) For the purpose of calculating
average fuel economy under paragraph

(c) of this section and for the purpose of
calculating average carbon-related
exhaust emissions under paragraph (j) of
this section:

(1) All fuel economy and carbon-
related exhaust emissions data
submitted in accordance with
§600.006(e) or §600.512(c) shall be
used.

(2) The combined city/highway fuel
economy and carbon-related exhaust
emission values will be calculated for
each model type in accordance with
§600.208—12 of this section except that:

(i) Separate fuel economy values will
be calculated for model types and base
levels associated with car lines for each
category of passenger automobiles and
light trucks as determined by the
Secretary of Transportation pursuant to
paragraph (a)(1) of this section.

(ii) Total model year production data,
as required by this subpart, will be used
instead of sales projections;

(iii) [Reserved]

(iv) The fuel economy value will be
rounded to the nearest 0.1 mpg;

(v) The carbon-related exhaust
emission value will be rounded to the
nearest gram per mile; and

(vi) At the manufacturer’s option,
those vehicle configurations that are
self-compensating to altitude changes
may be separated by sales into high-
altitude sales categories and low-
altitude sales categories. These separate
sales categories may then be treated
(only for the purpose of this section) as
separate configurations in accordance
with the procedure of § 600.208—
12(a)(4)(ii).

(3) The fuel economy and carbon-
related exhaust emission values for each
vehicle configuration are the combined
fuel economy and carbon-related
exhaust emissions calculated according
to §600.206—08(a)(3) except that:

(i) Separate fuel economy values will
be calculated for vehicle configurations
associated with car lines for each
category of passenger automobiles and
light trucks as determined by the
Secretary of Transportation pursuant to
paragraph (a)(1) of this section.

(ii) Total model year production data,
as required by this subpart will be used
instead of sales projections; and

(iii) The fuel economy value of diesel-
powered model types will be multiplied
by the factor 1.0 to convert gallons of
diesel fuel to equivalent gallons of
gasoline.

(c) Except as permitted in paragraph
(d) of this section, the average fuel
economy will be calculated individually
for each category identified in paragraph
(a)(1) of this section as follows:

(1) Divide the total production
volume of that category of automobiles;
b
y(z) A sum of terms, each of which
corresponds to a model type within that
category of automobiles and is a fraction
determined by dividing the number of
automobiles of that model type
produced by the manufacturer in the
model year; by

(i) For gasoline-fueled and diesel-
fueled model types, the fuel economy
calculated for that model type in
accordance with paragraph (b)(2) of this
section; or

(ii) For alcohol-fueled model types,
the fuel economy value calculated for
that model type in accordance with
paragraph (b)(2) of this section divided
by 0.15 and rounded to the nearest 0.1
mpg; or

(iii) For natural gas-fueled model
types, the fuel economy value
calculated for that model type in
accordance with paragraph (b)(2) of this
section divided by 0.15 and rounded to
the nearest 0.1 mpg; or

(iv) For alcoholpgual fuel model types,
for model years 1993 through 2019, the
harmonic average of the following two
terms; the result rounded to the nearest

0.1 mp%;

(A) The combined model type fuel
economy value for operation on gasoline
or diesel fuel as determined in
§600.208—12(b)(5)(i); and

(B) The combined model type fuel
economy value for operation on alcohol
fuel as determined in § 600.208—
12(b)(5)(ii) divided by 0.15 provided the
requirements of § 600.510(g) are met; or

(v) For natural gas dual fuel model
types, for model years 1993 through
2019, the harmonic average of the
following two terms; the result rounded
to the nearest 0.1 mpg:

(A) The combined model type fuel
economy value for operation on gasoline
or diesel as determined in §600.208—
12(b)(5)(i); and

(B) The combined model type fuel
economy value for operation on natural
gas as determined in § 600.208—
12(b)(5)(ii) divided by 0.15 provided the
requirements of paragraph (g) of this
section are met.

(d) The Administrator may approve
alternative calculation methods if they
are part of an approved credit plan
under the provisions of 15 U.S.C. 2003.

(e) For passenger automobile
categories identified in paragraph (a)(1)
of this section, the average fuel economy
calculated in accordance with paragraph
(c) of this section shall be adjusted using
the following equation:

AFE,q = AFE[((0.55 x a X c) + (0.45 x
c) + (0.5556 x a) + 0.4487)/((0.55 x
a) + 0.45)] + IW
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Where:

AFE,q; = Adjusted average combined fuel
economy, rounded to the nearest 0.1
mpg;

AFE = Average combined fuel economy as
calculated in paragraph (c) of this
section, rounded to the nearest 0.0001
mpg;

a = Sales-weight average (rounded to the
nearest 0.0001 mpg) of all model type
highway fuel economy values (rounded
to the nearest 0.1 mpg) divided by the
sales-weighted average (rounded to the
nearest 0.0001 mpg) of all model type
city fuel economy values (rounded to the
nearest 0.1 mpg). The quotient shall be
rounded to 4 decimal places. These
average fuel economies shall be
determined using the methodology of
paragraph (c) of this section.

c =0.0014;

IW = (9.2917 X 1073 x SF31WC X FE3lwc) —
[3.5123 X 1073 X SF4gTw X FE41wc).

Note: Any calculated value of IW less than
zero shall be set equal to zero.

SFaiwc = The 3000 lb. inertia weight class
sales divided by total sales. The quotient
shall be rounded to 4 decimal places.

SF4erw = The 4000 lb. equivalent test weight
category sales divided by total sales. The
quotient shall be rounded to 4 decimal
places.

FEsiwc = The sales-weighted average
combined fuel economy of all 3000 lb.
inertia weight class base levels in the
compliance category. Round the result to
the nearest 0.0001 mpg.

FEswc = The sales-weighted average
combined fuel economy of all 4000 1b.
inertia weight class base levels in the
compliance category. Round the result to
the nearest 0.0001 mpg.

(f) The Administrator shall calculate
and apply additional average fuel
economy adjustments if, after notice and
opportunity for comment, the
Administrator determines that, as a
result of test procedure changes not
previously considered, such correction
is necessary to yield fuel economy test
results that are comparable to those
obtained under the 1975 test
procedures. In making such
determinations, the Administrator must
find that:

(1) A directional change in measured
fuel economy of an average vehicle can
be predicted from a revision to the test
procedures;

(2) The magnitude of the change in
measured fuel economy for any vehicle
or fleet of vehicles caused by a revision
to the test procedures is quantifiable
from theoretical calculations or best
available test data;

(3) The impact of a change on average
fuel economy is not due to eliminating
the ability of manufacturers to take
advantage of flexibility within the
existing test procedures to gain
measured improvements in fuel
economy which are not the result of

actual improvements in the fuel

economy of production vehicles;

(4) The impact of a change on average
fuel economy is not solely due to a
greater ability of manufacturers to
reflect in average fuel economy those
design changes expected to have
comparable effects on in-use fuel
economy;

(5) The test procedure change is
required by EPA or is a change initiated
by EPA in its laboratory and is not a
change implemented solely by a
manufacturer in its own laboratory.

(g)(1) Alcohol dual fuel automobiles
and natural gas dual fuel automobiles
must provide equal or greater energy
efficiency while operating on alcohol or
natural gas as while operating on
gasoline or diesel fuel to obtain the
CAFE credit determined in paragraphs
(c)(2)(iv) and (v) of this section or to
obtain the carbon-related exhaust
emissions credit determined in
paragraphs (j)(2)(ii) and (iii). The
following equation must hold true:
Ea/Epec> or = 1
Where:

Eaie = [FEa/(NHV ¢ X Day)] X 108 = energy
efficiency while operating on alternative
fuel rounded to the nearest 0.01 miles/
million BTU.

Epet = [FEpe/ (NHVpe X Dper] X 106 = energy
efficiency while operating on gasoline or
diesel (petroleum) fuel rounded to the
nearest 0.01 miles/million BTU.

FE. is the fuel economy [miles/gallon for
liquid fuels or miles/100 standard cubic
feet for gaseous fuels] while operated on
the alternative fuel as determined in
§600.113-08(a) and (b);

FEpe is the fuel economy [miles/gallon] while
operated on petroleum fuel (gasoline or
diesel) as determined in § 600.113(a) and
(b);

NHV, is the net (lower) heating value [BTU/
1b] of the alternative fuel;

NHV,. is the net (lower) heating value [BTU/
Ib] of the petroleum fuel;

D is the density [Ib/gallon for liquid fuels
or 1b/100 standard cubic feet for gaseous
fuels] of the alternative fuel;

Dy, is the density [Ib/gallon] of the
petroleum fuel.

(i) The equation must hold true for
both the FTP city and HFET highway
fuel economy values for each test of
each test vehicle.

(ii)(A) The net heating value for
alcohol fuels shall be premeasured
using a test method which has been
approved in advance by the
Administrator.

(B) The density for alcohol fuels shall
be premeasured using ASTM D 1298-85
(Reapproved 1990) “Standard Practice
for Density, Relative Density (Specific
Gravity), or API Gravity of Crude
Petroleum and Liquid Petroleum
Products by Hydrometer Method”

(incorporated by reference at § 600.011—
93).

(iii) The net heating value and density
of gasoline are to be determined by the
manufacturer in accordance with
§600.113(f).

(2) [Reserved]

(3) Alcohol dual fuel passenger
automobiles and natural gas dual fuel
passenger automobiles manufactured
during model years 1993 through 2019
must meet the minimum driving range
requirements established by the
Secretary of Transportation (49 CFR part
538) to obtain the CAFE credit
determined in paragraphs (c)(2)(iv) and
(v) of this section.

(h) For model years 1993 and later,
and for each category of automobile
identified in paragraph (a)(1) of this
section, the maximum increase in
average fuel economy determined in
paragraph (c) of this section attributable
to alcohol dual fuel automobiles and
natural gas dual fuel automobiles shall
be as follows:

Maximum in-

Model year crease

(mpg)
1993-2014 1.2
2015 1.0
2016 0.8
2017 0.6
2018 0.4
2019 0.2
2020 and later ........ccceeuet 0.0

(1) The Administrator shall calculate
the increase in average fuel economy to
determine if the maximum increase
provided in paragraph (h) of this section
has been reached. The Administrator
shall calculate the average fuel economy
for each category of automobiles
specified in paragraph (a)(1) of this
section by subtracting the average fuel
economy values calculated in
accordance with this section by
assuming all alcohol dual fuel and
natural gas dual fuel automobiles are
operated exclusively on gasoline (or
diesel) fuel from the average fuel
economy values determined in
paragraph (c) of this section. The
difference is limited to the maximum
increase specified in paragraph (h) of
this section.

(2) [Reserved]

(i) For model years 2012 through
2015, and for each category of
automobile identified in paragraph
(a)(1) of this section, the maximum
decrease in average carbon-related
exhaust emissions determined in
paragraph (j) of this section attributable
to alcohol dual fuel automobiles and
natural gas dual fuel automobiles shall
be calculated using the following
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formula, and rounded to the nearest
tenth of a gram per mile:

Maximum Decrease =

Where:

FltAvg = The fleet average CREE value for
passenger automobiles or light trucks
determined for the applicable model year
according to paragraph (j) of this section,
except by assuming all alcohol dual fuel
and natural gas dual fuel automobiles are
operated exclusively on gasoline (or
diesel) fuel.

MPGmax = The maximum increase in miles
per gallon determined for the
appropriate model year in paragraph (h)
of this section.

(1) The Administrator shall calculate
the decrease in average carbon-related
exhaust emissions to determine if the
maximum decrease provided in this
paragraph (i) has been reached. The
Administrator shall calculate the
average carbon-related exhaust
emissions for each category of
automobiles specified in paragraph (a)
of this section by subtracting the average
carbon-related exhaust emission values
determined in paragraph (j) of this
section from the average carbon-related
exhaust emission values calculated in
accordance with this section by
assuming all alcohol dual fuel and
natural gas dual fuel automobiles are
operated exclusively on gasoline (or
diesel) fuel. The difference is limited to
the maximum decrease specified in
paragraph (i) of this section.

(2) [Reserved]

(j) The average carbon-related exhaust
emissions will be calculated
individually for each category identified
in paragraph (a)(1) of this section as
follows:

(1) Divide the total production
volume of that category of automobiles
into:

(2) A sum of terms, each of which
corresponds to a model type within that
category of automobiles and is a product
determined by multiplying the number
of automobiles of that model type
produced by the manufacturer in the
model year by:

(i) For gasoline-fueled and diesel-
fueled model types, the carbon-related
exhaust emissions value calculated for
that model type in accordance with
paragraph (b)(2) of this section; or

(ii)(A) For alcohol-fueled model types,
for model years 2012 through 2015, the
carbon-related exhaust emissions value
calculated for that model type in

8887

87
FltAvg

PGMAX i|

accordance with paragraph (b)(2) of this
section multiplied by 0.15 and rounded
to the nearest gram per mile, except that
manufacturers complying with the fleet
averaging option for N,O and CH, as
allowed under § 86.1818-12(f)(2) of this
chapter must perform this calculation
such that N,O and CH, values are not
multiplied by 0.15; or

(B) For alcohol-fueled model types,
for model years 2016 and later, the
carbon-related exhaust emissions value
calculated for that model type in
accordance with paragraph (b)(2) of this
section; or

(iii)(A) For natural gas-fueled model
types, for model years 2012 through
2015, the carbon-related exhaust
emissions value calculated for that
model type in accordance with
paragraph (b)(2) of this section
multiplied by 0.15 and rounded to the
nearest gram per mile, except that
manufacturers complying with the fleet
averaging option for N,O and CH,4 as
allowed under § 86.1818-12(f)(2) of this
chapter must perform this calculation
such that N,O and CH4 values are not
multiplied by 0.15; or

(B) For natural gas-fueled model
types, for model years 2016 and later,
the carbon-related exhaust emissions
value calculated for that model type in
accordance with paragraph (b)(2) of this
section; or

(iv) For alcohol dual fuel model types,
for model years 2012 through 2015, the
arithmetic average of the following two
terms, the result rounded to the nearest
gram per mile:

(A) The combined model type carbon-
related exhaust emissions value for
operation on gasoline or diesel fuel as
determined in § 600.208-12(b)(5)(i); and

(B) The combined model type carbon-
related exhaust emissions value for
operation on alcohol fuel as determined
in § 600.208—12(b)(5)(ii) multiplied by
0.15 provided the requirements of
paragraph (g) of this section are met,
except that manufacturers complying
with the fleet averaging option for N,O
and CH4 as allowed under § 86.1818—
12(f)(2) of this chapter must perform
this calculation such that N,O and CH4
values are not multiplied by 0.15; or

(v) For natural gas dual fuel model
types, for model years 2012 through
2015, the arithmetic average of the

— FItAvg

following two terms; the result rounded
to the nearest gram per mile:

(A) The combined model type carbon-
related exhaust emissions value for
operation on gasoline or diesel as
determined in § 600.208-12(b)(5)(i); and

(B) The combined model type carbon-
related exhaust emissions value for
operation on natural gas as determined
in § 600.208—12(b)(5)(ii) multiplied by
0.15 provided the requirements of
paragraph (g) of this section are met,
except that manufacturers complying
with the fleet averaging option for N,O
and CHj4 as allowed under § 86.1818—
12(f)(2) of this chapter must perform
this calculation such that N,O and CH4
values are not multiplied by 0.15.

(vi) For alcohol dual fuel model types,
for model years 2016 and later, the
combined model type carbon-related
exhaust emissions value determined
according to the following formula and
rounded to the nearest gram per mile:
CREE = (F x CREE,) + ((1—F) x

CREE,.,)

Where:

F = 0.00 unless otherwise approved by the
Administrator according to the
provisions of paragraph (k) of this
section;

CREE. = The combined model type carbon-
related exhaust emissions value for
operation on alcohol fuel as determined
in §600.208-12(b)(5)(ii); and

CREEg.s = The combined model type carbon-
related exhaust emissions value for
operation on gasoline or diesel fuel as
determined in § 600.208—12(b)(5)(i).

(vii) For natural gas dual fuel model
types, for model years 2016 and later,
the combined model type carbon-related
exhaust emissions value determined
according to the following formula and
rounded to the nearest gram per mile:
CREE = (F x CREE.) + (1 —F) x

CREE,.,)

Where:

F = 0.00 unless otherwise approved by the
Administrator according to the
provisions of paragraph (k) of this
section;

CREE. = The combined model type carbon-
related exhaust emissions value for
operation on natural gas as determined
in §600.208-12(b)(5)(ii); and

CREE,,s = The combined model type carbon-
related exhaust emissions value for
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operation on gasoline or diesel fuel as
determined in § 600.208—12(b)(5)(i).

(k) Alternative in-use weighting
factors for dual fuel model types. Using
one of the methods in either paragraph
(k)(1) or (2) of this section,
manufacturers may request the use of
alternative values for the weighting
factor F in the equations in paragraphs
(j)(2)(vi) and (vii) of this section. Unless
otherwise approved by the
Administrator, the manufacturer must
use the value of F that is in effect in
paragraphs (j)(2)(vi) and (vii) of this
section.

(1) Upon written request from a
manufacturer, the Administrator will
determine and publish by written
guidance an appropriate value of F for
each requested alternative fuel based on
the Administrator’s assessment of real-
world use of the alternative fuel. Such
published values would be available for
any manufacturer to use. The
Administrator will periodically update
these values upon written request from
a manufacturer.

(2) The manufacturer may optionally
submit to the Administrator its own
demonstration regarding the real-world
use of the alternative fuel in their
vehicles and its own estimate of the
appropriate value of F in the equations
in paragraphs (j)(2)(vi) and (vii) of this
section. Depending on the nature of the
analytical approach, the manufacturer
could provide estimates of F that are
model type specific or that are generally
applicable to the manufacturer’s dual
fuel fleet. The manufacturer’s analysis
could include use of data gathered from
on-board sensors and computers, from
dual fuel vehicles in fleets that are
centrally fueled, or from other sources.
The analysis must be based on sound
statistical methodology and must
account for analytical uncertainty. Any
approval by the Administrator will
pertain to the use of values of F for the
model types specified by the
manufacturer.

m 55. Anew §600.512-12 is added to
subpart F to read as follows:

§600.512-12 Model year report.

(a) For each model year, the
manufacturer shall submit to the
Administrator a report, known as the
model year report, containing all
information necessary for the
calculation of the manufacturer’s
average fuel economy and all
information necessary for the
calculation of the manufacturer’s
average carbon-related exhaust
emissions.

(1) The results of the manufacturer
calculations and summary information

of model type fuel economy values
which are contained in the average fuel
economy calculation shall also be
submitted to the Secretary of the
Department of Transportation, National
Highway and Traffic Safety
Administration.

(2) The results of the manufacturer
calculations and summary information
of model type carbon-related exhaust
emission values which are contained in
the average calculation shall be
submitted to the Administrator.

(b)(1) The model year report shall be
in writing, signed by the authorized
representative of the manufacturer and
shall be submitted no later than 90 days
after the end of the model year.

(2) The Administrator may waive the
requirement that the model year report
be submitted no later than 90 days after
the end of the model year. Based upon
a request by the manufacturer, if the
Administrator determines that 90 days
is insufficient time for the manufacturer
to provide all additional data required
as determined in §600.507, the
Administrator shall establish an
alternative date by which the model
year report must be submitted.

(3) Separate reports shall be submitted
for passenger automobiles and light
trucks (as identified in § 600.510).

(c) The model year report must
include the following information:

(1)(i) All fuel economy data used in
the FTP/HFET-based model type
calculations under § 600.208-12, and
subsequently required by the
Administrator in accordance with
§600.507;

(ii) All carbon-related exhaust
emission data used in the FTP/HFET-
based model type calculations under
§600.208-12, and subsequently
required by the Administrator in
accordance with §600.507;

(2)(i) All fuel economy data for
certification vehicles and for vehicles
tested for running changes approved
under § 86.1842-01 of this chapter;

(ii) All carbon-related exhaust
emission data for certification vehicles
and for vehicles tested for running
changes approved under § 86.1842—-01
of this chapter;

(3) Any additional fuel economy and
carbon-related exhaust emission data
submitted by the manufacturer under
§600.509;

(4)(i) A fuel economy value for each
model type of the manufacturer’s
product line calculated according to
§600.510(b)(2);

(ii) A carbon-related exhaust emission
value for each model type of the
manufacturer’s product line calculated
according to § 600.510(b)(2);

(5)(i) The manufacturer’s average fuel
economy value calculated according to
§600.510(c);

(ii) The manufacturer’s average
carbon-related exhaust emission value
calculated according to § 600.510(j);

(6) A listing of both domestically and
nondomestically produced car lines as
determined in § 600.511 and the cost
information upon which the
determination was made; and

(7) The authenticity and accuracy of
production data must be attested to by
the corporation, and shall bear the
signature of an officer (a corporate
executive of at least the rank of vice-
president) designated by the
corporation. Such attestation shall
constitute a representation by the
manufacturer that the manufacturer has
established reasonable, prudent
procedures to ascertain and provide
production data that are accurate and
authentic in all material respects and
that these procedures have been
followed by employees of the
manufacturer involved in the reporting
process. The signature of the designated
officer shall constitute a representation
by the required attestation.

(8) For 2008-2010 light truck model
year reports, the average fuel economy
standard or the “required fuel economy
level” pursuant to 49 CFR part 533, as
applicable. Model year reports for light
trucks meeting required fuel economy
levels pursuant to 49 CFR 533.5(g) and
(h) shall include information in
sufficient detail to verify the accuracy of
the calculated required fuel economy
level. Such information is expected to
include but is not limited to, production
information for each unique footprint
within each model type contained in the
model year report and the formula used
to calculate the required fuel economy
level. Model year reports for required
fuel economy levels shall include a
statement that the method of measuring
vehicle track width, measuring vehicle
wheelbase and calculating vehicle
footprint is accurate and complies with
applicable Department of
Transportation requirements.

(9) For 2011 and later model year
reports, the “required fuel economy
level” pursuant to 49 CFR parts 531 or
533, as applicable. Model year reports
shall include information in sufficient
detail to verify the accuracy of the
calculated required fuel economy level,
including but is not limited to,
production information for each unique
footprint within each model type
contained in the model year report and
the formula used to calculate the
required fuel economy level. Model year
reports shall include a statement that
the method of measuring vehicle track
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width, measuring vehicle wheelbase
and calculating vehicle footprint is
accurate and complies with applicable
Department of Transportation
requirements.

(10) For 2012 and later model year
reports, the “required fuel economy
level” pursuant to 49 CFR parts 531 or
533 as applicable, and the applicable
fleet average CO; emission standards.
Model year reports shall include
information in sufficient detail to verify
the accuracy of the calculated required
fuel economy level and fleet average
CO: emission standards, including but
is not limited to, production
information for each unique footprint
within each model type contained in the
model year report and the formula used
to calculate the required fuel economy
level and fleet average CO» emission
standards. Model year reports shall
include a statement that the method of
measuring vehicle track width,
measuring vehicle wheelbase and
calculating vehicle footprint is accurate
and complies with applicable
Department of Transportation and EPA
requirements.

(11) For 2012 and later model year
reports, a detailed (but easy to
understand) list of vehicle models and
the applicable in-use CREE emission
standard. The list of models shall
include the applicable carline/
subconfiguration parameters (including
carline, equivalent test weight, road-
load horsepower, axle ratio, engine
code, transmission class, transmission
configuration and basic engine); the test
parameters (ETW and a, b, c,
dynamometer coefficients) and the
associated CREE emission standard. The
manufacturer shall provide the method
of identifying EPA engine code for
applicable in-use vehicles.

m 56. Anew §600.514—12 is added to
subpart F to read as follows:

§600.514-12 Reports to the Environmental
Protection Agency.

This section establishes requirements
for automobile manufacturers to submit
reports to the Environmental Protection
Agency regarding their efforts to reduce
automotive greenhouse gas emissions.

(a) General Requirements. (1) For each
model year, each manufacturer shall
submit a pre-model year report.

(2) The pre-model year report
required by this section for each model
year must be submitted before the
model year begins and before the

certification of any test group, no later
than December 31 of the calendar year
two years before the model year. For
example the pre-model year report for
the 2012 model year must be submitted
no later than December 31, 2010.

(3) Each report required by this
section must:

(i) Identify the report as a pre-model
year report;

(ii) Identify the manufacturer
submitting the report;

(ii1) State the full name, title, and
address of the official responsible for
preparing the report;

(iv) Be submitted to: Director,
Compliance and Innovative Strategies
Division, U.S. Environmental Protection
Agency, 2000 Traverwood, Ann Arbor,
Michigan 48105;

(v) Identify the current model year;

(vi) Be written in the English
language; and

(vii) Be based upon all information
and data available to the manufacturer
approximately 30 days before the report
is submitted to the Administrator.

(b) Content of pre-model year reports.
(1) Each pre-model year report must
include the following information for
each compliance category for the
applicable future model year and to the
extent possible, two model years into
the future:

(i) The manufacturer’s estimate of its
footprint-based fleet average CO,
standards (including temporary lead
time allowance alternative standards, if
applicable);

(ii) Projected total and model-level
production volumes for each applicable
standard category;

(iii) Projected fleet average CO»
compliance level for each applicable
standard category; and the model-level
CO, emission values which form the
basis of the projection;

(iv) Projected fleet average CO, credit/
debit status for each applicable standard
category;

(v) A description of the various credit,
transfer and trading options that will be
used to comply with each applicable
standard category, including the amount
of credit the manufacturer intends to
generate for air conditioning leakage, air
conditioning efficiency, off-cycle
technology, and various early credit
programs;

(vi) A description of the method
which will be used to calculate the
carbon-related exhaust emissions for
any electric vehicles, fuel cell vehicles
and plug-in hybrid vehicles;

(vii) A summary by model year
(beginning with the 2009 model year) of
the number of electric vehicles, fuel cell
vehicles and plug-in hybrid vehicles
using (or projected to use) the advanced
technology vehicle incentives program;

(viii) The methodology which will be
used to comply with N,O and CH,4
emission standards; and

(ix) Other information requested by
the Administrator.

(2) Manufacturers must submit, in the
pre-model year report for each model
year in which a credit deficit is
generated (or projected to be generated),
a compliance plan demonstrating how
the manufacturer will comply with the
fleet average CO, standard by the end of
the third year after the deficit occurred.

Department of Transportation
49 CFR Chapter V

In consideration of the foregoing,
under the authority of 49 U.S.C. 32901,
32902, 32903, and 32907, and
delegation of authority at 49 CFR 1.50,
NHTSA amends 49 CFR Chapter V as
follows:

PART 531—PASSENGER
AUTOMOBILE AVERAGE FUEL
ECONOMY STANDARDS

m 1. The authority citation for part 531
continues to read as follows:

Authority: 49 U.S.C. 32902; delegation of
authority at 49 CFR 1.50.

m 2. Amend §531.5 as follows:

W a. By revising paragraph (a)
introductory text.

m b. By revising paragraph (c).

m c. By redesignating paragraph (d) as
paragraph (e).

m d. By adding a new paragraph (d).

§531.5 Fuel economy standards.

(a) Except as provided in paragraph
(e) of this section, each manufacturer of
passenger automobiles shall comply
with the average fuel economy
standards in Table I, expressed in miles
per gallon, in the model year specified
as applicable:

* * * * *

(c) For model years 2012—-2016, a
manufacturer’s passenger automobile
fleet shall comply with the fuel
economy level calculated for that model
year according to Figure 2 and the
appropriate values in Table III.
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_ Y. Production,
Figure2: CAFE ==

reauired - Production,
" TARG ET,
Where: the applicable fleet, either domestic footprint of passenger automobiles within
CAFE, cquirea is the required level for a given passenger automobiles or import each ith designation, i.e., which shares the
fleet (domestic passenger automobiles or passenger automobiles. same model type and footprint, calculated
import passenger automobiles), Production; is the number of passenger according to Figure 3 and rounded to the
Subscript i is a designation of multiple automobiles produced for sale in the United  nearest hundredth of a mpg, i.e., 35.455 =
groups of automobiles, where each States within each ith designation, i.e., which 35.46 mpg, and the summations in the
group’s designation, i.e.,i=1, 2, 3, etc., shares the same model type and footprint. numerator and denominator are both
represents automobiles that share a TARGET; is the fuel economy target in performed over all models in the fleet in
unique model type and footprint within ~ miles per gallon (mpg) applicable to the question.
1

Figure 3: TARGET =

MIN {MAX [CX FOOTPRINT + d,l),ﬂ
a

Where: Parameters a, b, ¢, and d are defined in Table The MIN and MAX functions take the
TARGET is the fuel economy target (in mpg) I, and minimum and maximum, respectively,
applicable to vehicles of a given of the included values.

footprint (FOOTPRINT, in square feet),

TABLE |ll—PARAMETERS FOR THE PASSENGER AUTOMOBILE FUEL ECONOMY TARGETS

Parameters
Model year
a b c d
35.95 27.95 0.0005308 0.006057
36.80 28.46 0.0005308 0.005410
37.75 29.03 0.0005308 0.004725
39.24 29.90 0.0005308 0.003719
41.09 30.96 0.0005308 0.002573
(d) In addition to the requirement of TABLE IV m 3. Add Appendix A to Part 531 to read
paragraphs (b) and (c) of this section, as follows:

Minimum .
standard Appendix A to Part 531—Example of
Calculating Compliance Under

27.8  §531.5(c)
30.7
31.4 Assume a hypothetical manufacturer

32.1 (Manufacturer X) produces a fleet of
33.3 domestic passenger automobiles in MY 2012
34.7  as follows:

each manufacturer shall also meet the
minimum standard for domestically
manufactured passenger automobiles
expressed in Table IV:

Model year
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Appendix A, Table 1

Actual
- d fuel
: : il Description measure Volume
: Basic engine Transmission economy

Group Carline name class (Mpg)
PCAFWD ....ccocvieee. 1.8 A5 | 2-door sedan 34.0 1,500
PC A FWD ... 1.8 M6 | 2-door sedan .... 34.6 2,000
PC A FWD ... 25 A6 | 4-door wagon ... 33.8 2,000
1.8 A6 | 4-door wagon 34.4 1,000
25 M6 | 2-door hatchback ................... 32.9 3,000
2.5 A6 | 4-door wagon 32.2 8,000
25 A7 | 4-door sedan .... 33.1 2,000
3.2 A7 | 4-door sedan 30.6 5,000
3.2 M6 | 2-door coupe 28.5 3,000
LI ¢ | PR PUPPUPPTIN 27,500

Note to Appendix A, Table 1.

Manufacturer X’s required corporate average
fuel economy level standard under §531.5(c)

would first be calculated by determining the
fuel economy targets applicable to each

unique model type and footprint

combination for model type groups 1-9 as
illustrated in Appendix A, Table 2:
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Appendix A, Table 2 unique model type and footprint
Manufacturer X calculates a fuel combination.
economy target standard for each
Model type Track Fuel
. Wheel- width : economy
Basic Trans- Description Bassi‘;;'re base F&R F°8{§)“”t Volume target
Group Carline name engine mission (inches) average standard
(L) class (inches) (mpg)
1a . PC A FWD ........ 1.8 A5 | 2-door sedan 205/75R14 99.8 61.2 42.4 900 35.01
1b ....... PC AFWD ........ 1.8 A5 | 2-door sedan 215/70R15 99.8 60.9 42.2 600 35.14
2 e PC A FWD ........ 1.8 M6 | 2-door sedan 215/70R15 99.8 60.9 42.2 2,000 35.14
3 e PC AFWD ........ 2.5 A6 | 4-door wagon 215/70R15 100.0 60.9 42.3 2,000 35.08
4 ... PC A AWD ....... 1.8 A6 | 4-door wagon 235/60R15 100.0 61.2 42.5 1,000 35.95
5 PC A AWD ....... 2.5 M6 | 2-door 225/65R16 99.6 59.5 41.2 3,000 35.81
hatchback.
6a ... PC B RWD ....... 2.5 A6 | 4-door wagon 235/65R16 109.2 67.2 51.0 4,000 30.19
6b ........ PC B RWD ....... 25 A6 | 4-door wagon 265/55R18 109.2 66.8 50.7 4,000 30.33
T o PC B RWD ....... 2.5 A7 | 4-door sedan 235/65R17 109.2 67.8 51.4 2,000 29.99
8 e PC C AWD ....... 3.2 A7 | 4-door sedan 265/55R18 111.3 67.8 52.4 5,000 29.52
9 e PC C FWD ....... 3.2 M6 | 2-door coupe 225/65R16 111.3 67.2 51.9 3,000 29.76
o] | PSRRI 27,500

Note to Appendix A, Table 2. With the
appropriate fuel economy targets determined
for each unique model type and footprint
combination, Manufacturer X’s required fuel

economy target standard would be calculated

BILLING CODE 6560-50-P

as illustrated in Appendix A, Figure 1.
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Appendix A, Figure 1

Calculation of Manufacturer X’s target fuel economy standard

(Manufacturer’s Domestic Passenger Automobile Production for Applicable Model Year)
/ ((Group 1a Volume / Group 1a Target) + ((Group 1b Volume / Group 1b Target) + ... +
(Group 9 Volume / Group 9 Target)) =

27500/ (900/35.01 + 600/35.14 + 2000/35.14 + 2000/35.08 + 1000/34.95 + 3000/35.81 +

4000/30.19 + 4000/30.33 + 2000/29.99 + 5000/25.52 + 3000/29.76) = 31.6

Manufacturer's Domestic Passenger Automobile Production for Applicable Model Year

Groupla Grouplb Group2 Group3 Group7 Group8 Group9

Volume  Volume  Volume Volume  Volume Volume + Volume

Groupla Grouplb Group2 Group3 Group7 Group8 Group9

Target Target Target  Target Target  Target  Target
27,500

900 600 2000 2000 1000 3000 4000 4000 2000 5000 3000
+ + + + + + + + - +
35.27 3540 3540 3535 35.21 36.12 30.40 30.55 30.18 29.71 29.93

Fleet’s target fuel economy standard = 31.6 mpg
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Appendix A, Figure 2

Calculation of Manufacturer X’s actual fuel economy value.

(Manufacturer’s Domestic Passenger Automobile Production for Applicable Model Year)

/ ((Group 1 Volume / Group 1 Fuel Economy) + ((Group 2 Volume / Group 2 Fuel

Economy) + ... + (Group 9 Volume / Group 9 Fuel Economy)) =

27500/ (1500/34.0 + 2000/34.6 + 2000/33.8 + 1000/34.4 + 3000/32.9 + 8000/32.2 +

2000/33.1 + 5000/30.6 + 3000/28.5) = 32.0

Manufacturer's Domestic Passenger Automobile Production for Applicable Model Year

Groupl Group2 Group3 Group4 Group5 Group6  Group7 Group8 Group9

Volume + Volume Volume Volume Volume Volume Volume Volume Volume

Groupl Group2 Group3

Group4 Group5 Group6 Group?7 Group8 Group9

FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon

27,500

[1500 2000 , 2000 , 1000 , 3000 + 8000 A 2000 + 5000 + 3000]

+ +
340 34.6

+ + +
338 344 329 322 331 306 285

Fleet’s actual fuel economy = 32.0 mpg

BILLING CODE 6560-50-C

Note to Appendix A, Figure 2. Since the
actual average fuel economy of Manufacturer
X’s fleet is 32.0 mpg, as compared to its
required fuel economy level of 31.8 mpg,
Manufacturer X complied with the CAFE
standard for MY 2012 as set forth in
§531.5(c).

Where:

CAFE,cquirea 1s the required level for a given
fleet,

PART 533—LIGHT TRUCK FUEL m 5. Amend § 533.5 by adding Figures 2
ECONOMY STANDARDS and 3 and Table VI at the end of
paragraph (a), and adding paragraph (i),

m 4. The authority citation for part 533 to read as follows:

continues to read as follows: §533.5 Requirements.
Authority: 49 U.S.C. 32902; delegation of (@) * * *
authority at 49 CFR 1.50. * * * * *

. Y Production,
Figure2: CAFE ==

reauired . Production,
" TARGET,
Subscript i is a designation of multiple represents light trucks that share a
groups of light trucks, where each unique model type and footprint within
group’s designation, i.e.,i=1, 2, 3, etc., the applicable fleet.
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Production; is the number of units of light
trucks produced for sale in the United
States within each ith designation, i.e.,
which share the same model type and
footprint.

Figure 3:

Where:

TARGET is the fuel economy target (in mpg)
applicable to vehicles of a given
footprint (FOOTPRINT, in square feet),

TARGET; is the fuel economy target in miles
per gallon (mpg) applicable to the
footprint of light trucks within each ith
designation, i.e., which shares the same
model type and footprint, calculated
according to Figure 3 and rounded to the

1

nearest hundredth of a mpg, i.e., 35.455
= 35.46 mpg, and the summations in the
numerator and denominator are both
performed over all models in the fleet in
question.

TARGET = =
MIN

Parameters a, b, ¢, and d are defined in Table
VI, and

MAX (Cx FOOTPRINT + d,ij,b

.

The MIN and MAX functions take the
minimum and maximum, respectively of
the included values.

TABLE VI—PARAMETERS FOR THE LIGHT TRUCK FUEL ECONOMY TARGETS

Parameters
Model year
a b [ d
29.82 22.27 0.0004546 0.014900
30.67 22.74 0.0004546 0.013968
31.38 23.13 0.0004546 0.013225
32.72 23.85 0.0004546 0.011920
34.42 24.74 0.0004546 0.010413

(i) For model years 2012-2016, a
manufacturer’s light truck fleet shall
comply with the fuel economy level
calculated for that model year according
to Figures 2 and 3 and the appropriate
values in Table VI.

m 6. Amend Appendix A to Part 533 by
revising Tables 1 and 2 and Figures 1
and 2 to read as follows:

Appendix A to Part 533—Example of
Calculating Compliance Under
§533.5()

Assume a hypothetical manufacturer
(Manufacturer X) produces a fleet of light
trucks in MY 2012 as follows:

Appendix A, Table 1

Model type Actuialjllc |
o measured fue
Group Carline name Basic engine Transmission Description economy Volume
(L) class (mpg)
Pickup A 2WD 4 A5 | Reg cab, MB ... 271 800
Pickup B 2WD 4 M5 | Reg cab, MB ... 27.6 200
Pickup C 2WD 4.5 A5 | Regcab, LB ... 23.9 300
Pickup C 2WD 4 M5 | Ext cab, MB 237 400
Pickup C 4WD 4.5 A5 | Crew cab, SB 23.5 400
Pickup D 2WD ......cccoeeviiene 4.5 A6 | Crew cab, SB 23.6 400
Pickup E 2WD 5 A6 | Extcab, LB ...... 22.7 500
Pickup E 2WD 5 A6 | Crew cab, MB .. 225 500
Pickup F 2WD 4.5 A5 | Regcab, LB ... 225 1,600
Pickup F 4WD 4.5 A5 | Extcab, MB .......cccoeieiinee. 22.3 800
Pickup F 4WD .....ccccvvvveieene 4.5 A5 | Crew cab, SB ......cccoevevieeenne 22.2 800
LT 6,700

Note to Appendix A, Table 1.
Manufacturer X’s required corporate average

fuel economy level under § 533.5(i) would
first be calculated by determining the fuel

economy targets applicable to each unique
model type and footprint combination for
model type groups (1-11) illustrated in
Appendix A, Table 2:
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Appendix A, Table 2 unique model type and footprint
Manufacturer X calculates a fuel combination.
economy target standard value for each
Model type Track Fuel
. Wheel- width : economy
Basic en. | Trans- Description Bassiiélre base F&R av- F°8{§)“”‘ Volume target
Group Carline name ine (L) mission (inches) erage standard
9 class (inches) (mpg)
T s Pickup A 2WD .. 4 A5 | Reg cab, MB 235/75R15 100.0 68.8 47.8 800 27.30
2a ........ Pickup B 2WD .. 4 M5 | Reg cab, MB 235/75R15 100.0 68.2 47.4 100 27.44
2b ........ Pickup B 2WD .. 4 M5 | Reg cab, MB 235/70R16 100.0 68.4 47.5 100 27.40
3 e Pickup C 2WD .. 4.5 A5 | Reg cab, LB 255/70R17 125.0 68.8 59.7 300 23.79
4 ... Pickup C 2WD .. 4 M5 | Ext cab, MB 255/70R17 125.0 68.8 59.7 400 23.79
5 Pickup C 4WD .. 4.5 A5 | Crew cab, SB 275/70R17 150.0 69.0 71.9 400 22.27
6a ........ Pickup D 2WD .. 4.5 A6 | Crew cab, SB 255/70R17 125.0 68.8 59.7 200 23.79
6b ........ Pickup D 2WD .. 4.5 A6 | Crew cab, SB 285/70R17 125.0 69.2 60.1 200 23.68
T o Pickup E 2WD .. 5 A6 | Ext cab, LB .. 255/70R17 125.0 68.8 59.7 500 23.79
8 . Pickup E 2WD .. 5 A6 | Crew cab, 285/70R17 125.0 69.2 60.1 500 23.68
MB.
9 e Pickup F 2WD .. 4.5 A5 | Reg cab, LB 255/70R17 125.0 68.9 59.8 1,600 23.76
10 e Pickup F 4WD .. 4.5 A5 | Ext cab, MB 275/70R17 150.0 69.0 71.9 800 22.27
11 Pickup F 4WD .. 4.5 A5 | Crew cab, SB 285/70R17 150.0 69.2 721 800 22.27
o] | PSRRI 6,700

Note to Appendix A, Table 2. With the
appropriate fuel economy targets determined
for each unique model type and footprint
combination, Manufacturer X’s required fuel

economy target standard would be calculated

BILLING CODE 6560-50-P

as illustrated in Appendix A, Figure 1.
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Appendix A, Figure 1

Calculation of Manufacturer X’s target fuel economy standard value.

(Manufacturer’s Light Truck Production for Applicable Model Year) / ((Group 1 Volume
/ Group 1 Target) + ((Group 2a Volume / Group 2a Target) + ... + (Group 11 Volume /
Group 11 Target)) =

6700/ (800/27.30 + 100/27.44 + 100/27.40 + 300/23.79 + 400/23.79 + 400/22.27 +
200/23.79 + 200/23.68 + 500/23.79 + 500/23.68 + 1600/23.76 + 800/22.27 + 800/22.27)

=23.7

Manufacturer's Light Truck Production for Applicable Model Year

Groupl Group2a Group2b Group3 Group9 Groupl0 Groupll

Volume + Volume + Volume + Volume et Volume + Volume + Volume

Groupl Group2a Group2b Group3 Group9 Groupl0 Groupll

Target  Target Target Target Target  Target Target
6,700

800 =~ 100 . 100 300 400 400 200 200 500 500 1600 & 800 800
+ + + + + + + + + + + +
2699 27.13 27.08 2354 23.54 2206 23.54 2345 2354 2345 2352 22.06 22.06

Fleet’s target fuel economy standard = 23.7 mpg
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Appendix A, Figure 2

Calculation of Manufacturer X’s actual fuel economy value.

(Manufacturer’s Light Truck Production for Applicable Model Year) / ((Group 1 Volume
/ Group 1 Fuel Economy) + ((Group 2 Volume / Group 2 Fuel Economy) + ... + (Group
11 Volume / Group 11 Fuel Economy)) =

6700/ (800/27.1 + 200/27.6 + 300/23.9 + 400/23.7 + 400/23.5 + 400/23.6 + 500/22.7 +

500/22.5 + 1600/22.5 + 800/22.3 + 800/22.2) =23.3

Manufacturer's Light Truck Production for Applicable Model Year

Groupl Group2 Group3 Group4 Group5 Group6  Group7  Group8 Group9  Groupl0 Groupll
Volume | Volume = Volume . Volume Volume . Volume . Volume & Volume , Volume = Volume = Volume
Groupl Group2 Group3 Group4  Group$ Group6  Group7 Group8 Group9  Groupl0  Groupll

FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon FuelEcon

6,700

[800 200+300 400 400 A 400 A 500 A 500

Fleet’s actual fuel economy value = 23.3 mpg

BILLING CODE 6560-50-C

Note to Appendix A, Figure 2. Since the
actual average fuel economy of Manufacturer
X’s fleet is 23.3 mpg, as compared to its
required fuel economy level of 23.5 mpg,
Manufacturer X did not comply with the
CAFE standard for MY 2012 as set forth in
section 533.5(i).

PART 536—TRANSFER AND TRADING
OF FUEL ECONOMY CREDITS

m 7. The authority citation for part 563
continues to read as follows:

Authority: Sec. 104, Pub. L. 110-140 (49

U.S.C. 32903); delegation of authority at 49
CFR 1.50.

m 8. Amend § 536.3 by revising the
definition of “Transfer” in paragraph (b)
to read as follows:

§536.3 Definitions.

* * * * *

(b)* EE

Transfer means the application by a
manufacturer of credits earned by that
manufacturer in one compliance
category or credits acquired be trade
(and originally earned by another
manufacturer in that category) to
achieve compliance with fuel economy
standards with respect to a different
compliance category. For example, a
manufacturer may purchase light truck
credits from another manufacturer, and
transfer them to achieve compliance in

1600 = 800 SOOJ

the manufacturer’s domestically
manufactured passenger car fleet.
Subject to the credit transfer limitations
of 49 U.S.C. 32903(g)(3), credits can also
be transferred across compliance
categories and banked or saved in that
category to be carried forward or
backwards later to address a credit
shortfall.

* * * * *

m 9. Amend § 536.4 by revising the
values for the terms VMTe and VMTu in
paragraph (c) to read as follows:

§536.4 Credits.

(C) * *x %

VMTe = Lifetime vehicle miles
traveled as provided in the following
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table for the model year and compliance
category in which the credit was earned.

VMTu = Lifetime vehicle miles
traveled as provided in the following
table for the model year and compliance

category in which the credit is used for
compliance.

Lifetime Vehicle Miles Traveled (VMT)

Model year
2012 2013 2014 2015 2016
Passenger Cars 177,238 177,366 178,652 180,497 182,134
Light TrUCKS ..coueeiiieiee s 208,471 208,537 209,974 212,040 213,954
* * * * * m 14. Amend § 537.8 by revising §538.1 Scope.

PART 537—AUTOMOTIVE FUEL
ECONOMY REPORTS

m 10. The authority citation for part 537
continues to read as follows:

Authority: 49 U.S.C. 32907, delegation of
authority at 49 CFR 1.50.

m 11. Amend §537.5 by revising
paragraph (c)(4) to read as follows:

§537.5 General requirements for reports.

* * * * *

(C) * K* %

(4) Be submitted in 5 copies to:
Administrator, National Highway
Traffic Safety Administration, 1200 New
Jersey Avenue, SE., Washington, DC
20590, or submitted electronically to the
following secure e-mail address:
cafe@dot.gov. Electronic submissions
should be provided in a pdf format.

* * * * *

§537.6 [Amended]

m 12. Amend § 537.6 by removing
paragraph (c)(1) and redesignating
paragraph (c)(2) as paragraph (c).
m 13. Amend § 537.7 by revising
paragraphs (c)(4)(xvi)(A)(4) and
(c)(4)(xvi)(B)(4) to read as follows:

§537.7 Pre-model year and mid-model
year reports.

* * * * *

)* * %

(c

(4)

(xvi)(A) * * *

(4) Beginning model year 2010, front
axle, rear axle and average track width
as defined in 49 CFR 523.2,

* * * * *
(B] * % %
(4) Beginning model year 2010, front

axle, rear axle and average track width
as defined in 49 CFR 523.2,

* * * * *

* *x %

paragraph (c)(1) and removing and
reserving paragraph (c)(2) to read as
follows:

§537.8 Supplementary reports.

* * * * *

(c)(1) Each report required by
paragraph (a)(1), (2), or (3) of this
section must be submitted in
accordance with §537.5(c) not more
than 45 days after the date on which the
manufacturer determined, or could have
determined with reasonable diligence,
that a report is required under

paragraph (a)(1), (2), or (3) of this
section.
(2) [Reserved]

m 15. Amend § 537.9 by revising
paragraph (c) to read as follows:

§537.9 Determination of fuel economy
values and average fuel economy.

* * * * *

(c) Average fuel economy. Average
fuel economy must be based upon fuel
economy values calculated under
paragraph (b) of this section for each
model type and must be calculated in
accordance with subpart F of 40 CFR
part 600, except that fuel economy
values for running changes and for new
base levels are required only for those
changes made or base levels added
before the average fuel economy is

required to be submitted under this part.

* * * * *

PART 538—MANUFACTURING
INCENTIVES FOR ALTERNATIVE FUEL
VEHICLES

m 16. The authority citation for part 538
continues to read as follows:

Authority: 49 U.S.C. 32901, 32905, and

32906; delegation of authority at 49 CFR 1.50.

m 17. Revise § 538.1 to read as follows:

This part establishes minimum
driving range criteria to aid in
identifying passenger automobiles that
are dual-fueled automobiles. It also
establishes gallon equivalent
measurements for gaseous fuels other
than natural gas.

m 18. Revise §538.2 to read as follows:

§538.2 Purpose.

The purpose of this part is to specify
one of the criteria in 49 U.S.C. chapter
329 “Automobile Fuel Economy” for
identifying dual-fueled passenger
automobiles that are manufactured in
model years 1993 through 2019. The
fuel economy of a qualifying vehicle is
calculated in a special manner so as to
encourage its production as a way of
facilitating a manufacturer’s compliance
with the Corporate Average Fuel
Economy standards set forth in part 531
of this chapter. The purpose is also to
establish gallon equivalent
measurements for gaseous fuels other
than natural gas.

m 19. Amend § 538.7 by revising
paragraph (b)(1) to read as follows:

§538.7 Petitions for reduction of minimum
driving range.
* * * * *

(b) * * %

(1) Be addressed to: Administrator,
National Highway Traffic Safety
Administration, 1200 New Jersey
Avenue, SE., Washington, DC 20590.

* * * * *

Dated: April 1, 2010.
Ray LaHood,
Secretary, Department of Transportation.
Dated: April 1, 2010.
Lisa P. Jackson,
Administrator, Environmental Protection
Agency.
[FR Doc. 2010-8159 Filed 5-6-10; 8:45 am]
BILLING CODE 6560-50-P
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