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evaporative leak detection require-
ment of paragraph (b)(4) of this section
apply to manufacturers selecting this
paragraph for demonstrating compli-
ance. In addition, demonstration of
compliance with 13 CCR
1968.2(e)(16.2.1)(C), to the extent it ap-
plies to the verification of proper
alignment between the camshaft and
crankshaft, applies only to vehicles
equipped with variable valve timing.
(k) Phase-in for heavy-duty engines.
Manufacturers of heavy-duty engines
must comply with the OBD require-
ments in this section according to the
following phase-in schedule, based on
the percentage of projected engine
sales within each category. The 2004
model year requirements in the fol-
lowing phase-in schedule are applicable
only to heavy-duty Otto-cycle engines
where the manufacturer has selected
Otto-cycle Option 1 or Option 2 for al-
ternative 2004 compliance according to
§86.005-01(c)(1) or (2). The 2005 through
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2007 requirements in the following
phase-in schedule apply to all heavy-
duty engines intended for use in a
heavy-duty vehicle weighing 14,000
pounds GVWR or less. Manufacturers
may exempt 2005 model year diesel
heavy-duty engines from the require-
ments of this section if the 2005 model
year commences before July 31, 2004
from the requirements of this section.
Manufacturers may exempt 2005 model
year Otto-cycle heavy-duty engines
and vehicles from the requirements of
this section if the manufacturer has se-
lected Otto-cycle Option 3 and if the
2005 model year commences before July
31, 2004. For the purposes of calculating
compliance with the phase-in provi-
sions of this paragraph (k), heavy-duty
engines may be combined with heavy-
duty vehicles subject to the phase-in
requirements of paragraph §86.1806—
05(1). The OBD Compliance phase-in
table follows:

OBD COMPLIANCE PHASE-IN FOR HEAVY-DUTY ENGINES INTENDED FOR USE IN A HEAVY-DUTY
VEHICLE WEIGHING 14,000 POUNDS GVWR OR LESS

Model year Otto-cycle phase-in based on projected sales Diesel Phase-in based on projected sales

2004 MY ... Applicable only to Otto-cycle engines complying
with Options 1 or 2; 40% compliance; alter-
native fuel waivers available.

2005 MY ..oooiiiiieeeees 60% compliance; alternative fuel waivers avail- | 50% compliance; alternative fuel waivers avail-
able. able.

2006 MY ..ccooviiiiiies 80% compliance; alternative fuel waivers avail- | 50% compliance; alternative fuel waivers avail-
able. able.

2007 MY .o 80% compliance; alternative fuel waivers avail- | 100% compliance.
able.

2008+ MY ..oooiiiieciees 100% complianCe .........cooeeveieienineeeceseeeeeee 100% compliance.

[656 FR 59951, Oct. 6, 2000, as amended at 66 FR 5160, Jan. 18, 2001; 70 FR 75410, Dec. 20, 2005]

§86.007-11 Emission

standards and

(i) Oxides of Nitrogen (NOx). (A) 0.20

supplemental requirements for 2007
and later model year diesel heavy-
duty engines and vehicles.

This section applies to new 2007 and
later model year diesel HDEs. Section
86.007-11 includes text that specifies re-
quirements that differ from §86.004-11.
Where a paragraph in §86.004-11 is iden-
tical and applicable to §86.007-11, this
may be indicated by specifying the cor-
responding paragraph and the state-
ment ‘‘[Reserved]. For guidance see
§86.004-11.”.

(a)(1) Exhaust emissions from new
2007 and later model year diesel HDEs
shall not exceed the following:

grams per brake horsepower-hour (0.075
grams per megajoule).

(B) A manufacturer may elect to in-
clude any or all of its diesel HDE fami-
lies in any or all of the NOx and NOx
plus NMHC emissions ABT programs
for HDEs, within the restrictions de-
scribed in §86.007-15 or §86.004-15. If the
manufacturer elects to include engine
families in any of these programs, the
NOx FELs may not exceed the fol-
lowing FEL caps: 2.00 grams per brake
horsepower-hour (0.75 grams per
megajoule) for model years before 2010;
0.50 grams per brake horsepower-hour
(0.19 grams per megajoule) for model
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years 2010 and later. This ceiling value
applies whether credits for the family
are derived from averaging, banking, or
trading programs.

(ii)(A) Non-Methane  Hydrocarbons
(NMHC) for engines fueled with either
diesel fuel, natural gas, or liquefied petro-
leum gas. 0.14 grams per brake horse-
power-hour (0.052 grams per
megajoule).

(B) Non-Methane Hydrocarbon Equiva-
lent (NMHCE) for engines fueled with
methanol. 0.14 grams per brake horse-
power-hour (0.052 grams per
megajoule).

(iii) Carbon monoride. (A) 15.5 grams
per brake horsepower-hour (5.77 grams
per megajoule).

(B) 0.50 percent of exhaust gas flow at
curb idle (methanol-, natural gas-, and
liquefied petroleum gas-fueled diesel
HDESs only). This does not apply for ve-
hicles certified to the requirements of
§86.005-17

(iv) Particulate. (A) 0.01 grams per
brake horsepower-hour (0.0037 grams
per megajoule).

(B) A manufacturer may elect to in-
clude any or all of its diesel HDE fami-
lies in any or all of the particulate
ABT programs for HDEs, within the re-
strictions described in §86.007-15 or
other applicable sections. If the manu-
facturer elects to include engine fami-

brake-specific emissions =

(3) SET (i) Exhaust emissions, as de-
termined under §86.1360-2007(b) per-
taining to the supplemental emission
test cycle, for each regulated pollutant
shall not exceed 1.0 times the applica-
ble emission standards or FELs speci-
fied in paragraph (a)(1) of this section.

(ii) For engines not having a NOx
FEL less thanl.5b g/bhp-hr, gaseous ex-
haust emissions shall not exceed the
steady-state interpolated values deter-
mined by the Maximum Allowable
Emission Limits (for the corresponding
speed and load), as determined under
§86.1360-2007(f), when the engine is op-
erated in the steady-state control area
defined under §86.1360-2007(d).
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lies in any of these programs, the par-
ticulate FEL may not exceed 0.02
grams per brake horsepower-hour
(0.0075 grams per megajoule).

(2) The standards set forth in para-
graph (a)(1) of this section refer to the
exhaust emitted over the duty cycle
specified in paragraphs (a)(2)(i) through
(iii) of this section, where exhaust
emissions are measured and calculated
as specified in paragraphs (a)(2)(iv) and
(v) of this section in accordance with
the procedures set forth in 40 CFR part
1065, except as noted in §86.007-23(c)(2):

(i) Perform the test interval set forth
in paragraph (f)(2) of Appendix I of this
part with a cold-start according to 40
CFR part 1065, subpart F. This is the
cold-start test interval.

(ii) Shut down the engine after com-
pleting the test interval and allow 20
minutes to elapse. This is the hot-soak.

(iii) Repeat the test interval. This is
the hot-start test interval.

(iv) Calculate the total emission
mass of each constituent, m, and the
total work, W, over each test interval
according to 40 CFR 1065.650.

(v) Determine your engine’s brake-
specific emissions using the following
calculation, which weights the emis-
sions from the cold-start and hot-start
test intervals:

M eog-start + 6- Mipot-start
Wcold-start + 6 ’ Whot-stan

(4) NTE (i)(A) The brake-specific ex-
haust NMHC or NOx emissions in g/
bhp-hr, as determined under §86.1370—
2007 pertaining to the not-to-exceed
test procedures, shall not exceed 1.5
times the applicable NMHC or NOx
emission standards or FELs specified
in paragraph (a)(1) of this section, dur-
ing engine and vehicle operation speci-
fied in paragraph (a)(4)(ii) of this sec-
tion except as noted in paragraph
(a)(4)(iii) of this section.

(B) For engines not having a NOx
FEL less thanl.50 g/bhp-hr, the brake-
specific NOx and NMHC exhaust emis-
sions in g/bhp-hr, as determined under
§86.1370-2007 pertaining to the not-to-
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exceed test procedures, shall not ex-
ceed 1.25 times the applicable emission
standards or FELs specified in para-
graph (a)(1) of this section (or of
§86.004-11, as allowed by paragraph (g)
of this section), during engine and ve-
hicle operation specified in paragraph
(a)(4)(ii) of this section except as noted
in paragraph (a)(4)(iii) of this section.

(C) The brake-specific exhaust PM
emissions in g/bhp-hr, as determined
under §86.1370-2007 pertaining to the
not-to-exceed test procedures, shall not
exceed 1.5 times the applicable PM
emission standards or FEL (for FELs
above the standard only) specified in
paragraph (a)(1) of this section, during
engine and vehicle operation specified
in paragraph (a)(4)(ii) of this section
except as noted in paragraph (a)(4)(iii)
of this section.

(D) The brake-specific exhaust CO
emissions in g/bhp-hr, as determined
under §86.1370-2007 pertaining to the
not-to-exceed test procedures, shall not
exceed 1.25 times the applicable CO
emission standards or FEL specified in
paragraph (a)(1) of this section, during
engine and vehicle operation specified
in paragraph (a)(4)(ii) of this section
except as noted in paragraph (a)(4)(iii)
of this section.

(ii) For each engine family, the not-
to-exceed emission limits must apply
during one of the following two ambi-
ent operating regions:

(A) The not-to-exceed limits apply
for all altitudes less than or equal to
5,600 feet above sea-level, during all
ambient conditions (temperature and
humidity). Temperature and humidity
ranges for which correction factors are
allowed are specified in §86.1370-2007(e);
or

(B)(I) The not-to-exceed emission
limits apply at all altitudes less than
or equal to 5,600 feet above sea-level,
for temperatures less than or equal to
the temperature determined by the fol-
lowing equation at the specified alti-
tude:

T = —0.00254 x A + 100

Where:

T = ambient air temperature in degrees
Fahrenheit.

A = altitude in feet above sea-level (A is neg-
ative for altitudes below sea-level).
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(2) Temperature and humidity ranges
for which correction factors are al-
lowed are specified in §86.1370-2007(e);

(iii) For engines equipped with ex-
haust gas recirculation, the not-to-ex-
ceed emission limits specified in para-
graph (a)(4)(i) of this section do not
apply to engine or vehicle operation
during cold operating conditions as
specified in §86.1370-2007(f).

(iv) Deficiencies for NTE emission
standards. (A) For model years 2007
through 2009, upon application by the
manufacturer, the Administrator may
accept a HDDE as compliant with the
NTE standards even though specific re-
quirements are not fully met. Such
compliances without meeting specific
requirements, or deficiencies, will be
granted only if compliance would be in-
feasible or unreasonable considering
such factors as, but not limited to:
Technical feasibility of the given hard-
ware and lead time and production cy-
cles including phase-in or phase-out of
engines or vehicle designs and pro-
grammed upgrades of computers. Defi-
ciencies will be approved on an engine
model and/or horsepower rating basis
within an engine family, and each ap-
proval is applicable for a single model
year. A manufacturer’s application
must include a description of the auxil-
iary emission control device(s) which
will be used to maintain emissions to
the lowest practical level, considering
the deficiency being requested, if appli-
cable. An application for a deficiency
must be made during the certification
process; no deficiency will be granted
to retroactively cover engines already
certified.

(B) Unmet requirements should not
be carried over from the previous
model year except where unreasonable
hardware or software modifications
would be necessary to correct the defi-
ciency, and the manufacturer has dem-
onstrated an acceptable level of effort
toward compliance as determined by
the Administrator. The NTE deficiency
should only be seen as an allowance for
minor deviations from the NTE re-
quirements. The NTE deficiency provi-
sions allow a manufacturer to apply for
relief from the NTE emission require-
ments under limited conditions. EPA
expects that manufacturers should
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have the necessary functioning emis-
sion control hardware in place to com-
ply with the NTE.

(C) For model years 2010 through 2013,
the Administrator may allow up to
three deficiencies per engine family.
The provisions of paragraphs
(a)@)(iv)(A) and (B) of this section
apply for deficiencies allowed by this
paragraph (a)(4)(iv)(C). In determining
whether to allow the additional defi-
ciencies, the Administrator may con-
sider any relevant factors, including
the factors identified in paragraph
(a)(4)(iv)(A) of this section. If addi-
tional deficiencies are approved, the
Administrator may set any additional
conditions that he/she determines to be
appropriate.

(v) The emission limits specified in
paragraphs (a)(3) and (a)(4) of this sec-
tion shall be rounded to the same num-
ber of significant figures as the appli-
cable standards in paragraph (a)(l) of
this section using ASTM E29-93a (In-
corporated by reference at §86.1).

(vi) Manufacturers are not required
to provide engine information exclu-
sively related to in-use testing as part
of initial certification. However, upon
request from EPA the manufacturers
must provide the information which
clearly identifies parameters defining
all NTE deficiencies described under
paragraph (a)(4)(iv) of this section and
parameters defining all NTE limited
testing regions described under
§86.1370-2007(b)(6) and (7) that are re-
quested. When requested, deficiencies
and limited testing regions must be re-
ported for all engine families and
power ratings in English with suffi-
cient detail for us to determine if a
particular deficiency or limited testing
region will be encountered in the emis-
sion test data from the portable emis-
sion-sampling equipment and field-
testing  procedures referenced in
§86.1375. Such information is to be pro-
vided within 60 days of the request
from EPA.

(b)(1) introductory text through
(b)(1)(iii) [Reserved]. For guidance see
§86.004-11.

(b)(1)(iv) Operation within the NTE
zone (defined in §86.1370-2007) must
comply with a filter smoke number of
1.0 under steady-state operation, or the
following alternate opacity limits:

§86.007-11

(A) A 30 second transient test aver-
age opacity limit of 4% for a 5 inch
path; and

(B) A 10 second steady state test av-
erage opacity limit of 4% for a 5 inch
path.

(2)(i) The standards set forth in
§86.004-11 (b)(1)(i)—(iii) refer to exhaust
smoke emissions generated under the
conditions set forth in subpart I of this
part and measured and calculated in
accordance with those procedures.

(ii) The standards set forth in para-
graph (b)(1)(iv) of this section refer to
exhaust smoke emissions generated
under the conditions set forth in
§86.1370-2007 and calculated in accord-
ance with the procedures set forth in
§86.1372-2007.

(b)(3) and (b)(4) [Reserved]. For guid-
ance see §86.004-11.

(c) No crankcase emissions shall be
discharged directly into the ambient
atmosphere from any new 2007 or later
model year diesel HDE, with the fol-
lowing exception: HDEs equipped with
turbochargers, pumps, blowers, or su-
perchargers for air induction may dis-
charge crankcase emissions to the am-
bient atmosphere if the emissions are
added to the exhaust emissions (either
physically or mathematically) during
all emission testing. Manufacturers
taking advantage of this exception
must manufacture the engines so that
all crankcase emission can be routed
into a dilution tunnel (or other sam-
pling system approved in advance by
the Administrator), and must account
for deterioration in crankcase emis-
sions when determining exhaust dete-
rioration factors. For the purpose of
this paragraph (c), crankcase emissions
that are routed to the exhaust up-
stream of exhaust aftertreatment dur-
ing all operation are not considered to
be ‘‘discharged directly into the ambi-
ent atmosphere.”

(d) BEvery manufacturer of new motor
vehicle engines subject to the stand-
ards prescribed in this section shall,
prior to taking any of the actions spec-
ified in section 203(a)(1) of the Act, test
or cause to be tested motor vehicle en-
gines in accordance with applicable
procedures in subpart I or N of this
part to ascertain that such test engines
meet the requirements of paragraphs
(a), (b), (¢), and (d) of this section.
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(e) [Reserved].
§86.004-11.

(f) (1) Model year 2007 and later die-
sel-fueled heavy-duty engines and vehi-
cles for sale in Guam, American
Samoa, or the Commonwealth of the
Northern Mariana Islands shall be sub-
ject to the same standards and require-
ments as apply to 2006 model year die-
sel heavy-duty engines and vehicles,
but only if the vehicle or engine bears
a permanently affixed label stating:

THIS ENGINE (or VEHICLE, as applicable)
CONFORMS TO US EPA EMISSION STAND-
ARDS APPLICABLE TO MODEL YEAR 2006.
THIS ENGINE (or VEHICLE, as applicable)
DOES NOT CONFORM TO US EPA EMIS-
SION REQUIREMENTS IN EFFECT AT
TIME OF PRODUCTION AND MAY NOT BE
IMPORTED INTO THE UNITED STATES OR
ANY TERRITORY OF THE UNITED
STATES EXCEPT GUAM, AMERICAN
SAMOA, OR THE COMMONWEALTH OF
THE NORTHERN MARIANA ISLANDS.

(2) The importation or sale of such a
vehicle or engine for use at any loca-
tion U.S. other than Guam, American
Samoa, or the Commonwealth of the
Northern Mariana Islands shall be con-
sidered a violation of section 203(a)(1)
of the Clean Air Act. In addition, vehi-
cles or vehicle engines subject to this
exemption may not subsequently be
imported or sold into any state or ter-
ritory of the United States other than
Guam, American Samoa, or Common-
wealth of the Northern Mariana Is-
lands.

(g) Phase-in options. (1) For model
years 2007, 2008, and 2009, manufactur-
ers may certify some of their engine
families to the combined NOx plus
NMHC standard applicable to model
year 2006 engines under §86.004-11, in
lieu of the separate NOx and NMHC
standards specified in paragraph (a)(1)
of this section. These engines must
comply with all other requirements ap-
plicable to model year 2007 engines.
The combined number of engines in the
engine families certified to the 2006
combined NOx plus NMHC standard
may not exceed 50 percent of the manu-
facturer’s U.S.-directed production of
heavy-duty diesel motor vehicle en-
gines for model year 2007, 2008, or 2009,
except as explicitly allowed by this
paragraph (g).

(2)(1) Manufacturers certifying en-
gines to all of the applicable standards

For guidance see
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listed in paragraph (a) and (c) of this
section (without using credits) prior to
model year 2007 may reduce the num-
ber of engines that are required to
meet the standards listed in paragraph
(a) of this section in model year 2007,
2008 and/or 2009, taking into account
the phase-in option provided in para-
graph (g)(1) of this section. For every
two engines that are certified early,
the manufacturer may reduce the num-
ber of engines that are required by
paragraph (g)(1) of this section to meet
standards listed in paragraph (a)(1) of
this section by three engines. For ex-
ample, if a manufacturer produces 100
heavy-duty diesel engines in 2006 that
meet all of the applicable standards
listed in paragraph (a) of this section,
and it produced 10,000 heavy-duty die-
sel engines in 2007, then only 4,850
((10,000)(0.50) — (100)(1.5)) of the engines
would need to comply with the stand-
ards listed in paragraph (a) of this sec-
tion.

(ii) Manufacturers certifying engines
to the PM standards listed in para-
graph (a), and to all of the applicable
standards in paragraph (c) of this sec-
tion (without using credits) prior to
model year 2007 may reduce the num-
ber of engines that are required to
meet the PM standard listed in para-
graph (a) of this section in model year
2007, 2008 and/or 2009. For every two en-
gines that are certified to the PM
standard early, the manufacturer may
reduce the number of engines that are
otherwise required to meet the PM
standard listed in paragraph (a)(1) of
this section by three engines.

(3) Manufacturers may initially base
compliance with the phase-in require-
ments of paragraph (g)(1) or (g)(2) of
this section on projected U.S.-directed
production estimates. This is allowed
for model year 2007 and/or 2008. How-
ever, if a manufacturer’s actual U.S.
directed production volume of engines
that comply with the model year 2007
NOx and NMHC standards is less than
the required amount, the shortfall (in
terms of number of engines) must be
made up prior to 2010. For example, if
a manufacturer plans in good faith to
produce 50 percent of its projected
10,000 2007 engines (i.e., 5,000 engines) in
compliance with the 2007 NOx and
NMHC standard, but is only able to
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produce 4,500 such engines of an actual
10,000 2007 engines, the manufacturer
would need to produce an extra 500 en-
gines in 2008 or 2009 in compliance with
the 2007 NOx and NMHC standard. The
deficit allowed by this paragraph (g)(3)
may not exceed 25 percent of the U.S.
directed production volume.

(4) Manufacturers certifying engines
to a voluntary NOx standard of 0.10 g/
bhp-hr (without using credits) in addi-
tion to all of the other applicable
standards listed in paragraphs (a) and
(c) of this section prior to model year
2007 may reduce the number of engines
that are required to meet the standards
listed in paragraph (a)(1) of this section
in model year 2007, 2008 and/or 2009,
taking into account the phase-in op-
tion provided in paragraph (g)(1) of this
section. For every engine that is cer-
tified early under this provision, the
manufacturer may reduce the number
of engines that are required by para-
graph (g)(1) of this section to meet the
standards listed in paragraph (a)(1) of
this section by two engines.

(5) For engines certified under para-
graph (g)(1) of this section to the
NOx+NMHC standard in §86.004-11, the
standards or FELs to which they are
certified shall be used for the purposes
of paragraphs (a)(3) and (a)(4) of this
section.

(6) Manufacturers may determine the
number of engines and vehicles that
are required to certify to the NOx
standard in this section (including the
phase-out engines certified to the
NOx+NMHC standard referenced in this
paragraph(g)) based on calendar years
2007, 2008, and 2009, rather than model
years 2007, 2008, and 2009.

(h)(1) For model years prior to 2012,
for purposes of determining compliance
after title or custody has transferred to
the ultimate purchaser, for engines
having a NOx FEL no higher than 1.30
g/bhp-hr, the applicable compliance
limit shall be determined by adding the
applicable adjustment from paragraph
(h)(2) of this section to the otherwise
applicable standard or FEL for NOx.

(2)(i) For engines with 110,000 or
fewer miles, the adjustment is 0.10 g/
bhp-hr.

(ii) For engines with 110,001 to 185,000
miles, the adjustment is 0.15 g/bhp-hr.
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(iii) For engines with 185,001 or more
miles, the adjustment is 0.20 g/bhp-hr.

(3) For model years prior to 2012, for
purposes of determining compliance
after title or custody has transferred to
the ultimate purchaser, the applicable
compliance limit shall be determined
by adding 0.01 g/bhp-hr to the otherwise
applicable standard or FEL for PM.

[65 FR 59954, Oct. 6, 2000, as amended at 66 FR
5161, Jan. 18, 2001; 70 FR 34619, June 14, 2005;
70 FR 40432, July 13, 2005; 71 FR 51486, Aug.
30, 2006]

EFFECTIVE DATE NOTE: At 73 FR 37192, June
30, 2008, §86.007-11 was amended by revising
paragraph (a)(2) introductory text, effective
July 7, 2008. For the convenience of the user,
the revised text is set forth as follows:

§86.007-11 Emission standards and supple-
mental requirements for 2007 and later
model year diesel heavy-duty engines and
vehicles.

* * * * *

(@) * * *

(2) The standards set forth in paragraph
(a)(1) of this section refer to the exhaust
emitted over the duty cycle specified in
paragraphs (a)(2)(i) through (iii) of this sec-
tion, where exhaust emissions are measured
and calculated as specified in paragraphs
(a)(2)(iv) and (v) of this section in accordance
with the procedures set forth in subpart N of
this part, except as noted in §86.007-23(c)(2):

* * * * *

§86.007-15 NOx and particulate aver-
aging, trading, and banking for
heavy-duty engines.

Section 86.007-15 includes text that
specifies requirements that differ from
§86.004-15. Where a paragraph in
§86.004-15 is identical and applicable to
§86.007-15, this may be indicated by
specifying the corresponding paragraph
and the statement ‘‘[Reserved]. For
guidance see §86.004-15.”

(a)-(1) [Reserved]. For guidance see
§86.004-15.

(m) The following provisions apply
for model year 2007 and later engines
(including engines certified during
years 2007-2009 under the phase-in pro-
visions of §86.007-11(g)(1), §86.005-10(a),
or §86.008-10(f)(1)). These provisions
apply instead of the provisions of para-
graphs §86.004-15 (a) through (k) to the
extent that they are in conflict.
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