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§1042.2 Who is responsible for compli-
ance?

The regulations in this part 1042 con-
tain provisions that affect both engine
manufacturers and others. However,
the requirements of this part, other
than those of subpart | of this part, are
generally addressed to the engine man-
ufacturer for freshly manufactured ma-
rine engines or other certificate hold-
ers. The term ‘‘you” generally means
the engine manufacturer, as defined in
§1042.901, especially for issues related
to certification (including production-
line testing, reporting, etc.).

§1042.5 Exclusions.

This part does not apply to the fol-
lowing marine engines:

(a) Foreign vessels. The requirements
and prohibitions of this part do not
apply to engines installed on foreign
vessels, as defined in §1042.901.

(b) Hobby engines. Engines with per-
cylinder displacement below 50 cubic
centimeters are not subject to the pro-
visions of this part 1042.

§1042.10 Organization of this part.

This part 1042 is divided into the fol-
lowing subparts:

(a) Subpart A of this part defines the
applicability of this part 1042 and gives
an overview of regulatory require-
ments.

(b) Subpart B of this part describes
the emission standards and other re-
quirements that must be met to certify
engines under this part. Note that
§1042.145 discusses certain interim re-
quirements and compliance provisions
that apply only for a limited time.

(c) Subpart C of this part describes
how to apply for a certificate of con-
formity.

(d) Subpart D of this part describes
general provisions for testing produc-
tion-line engines.

(e) Subpart E of this part describes
general provisions for testing in-use
engines.

(f) Subpart F of this part and 40 CFR
1065 describe how to test your engines.

(g) Subpart G of this part and 40 CFR
part 1068 describe requirements, prohi-
bitions, and other provisions that
apply to engine manufacturers, vessel
manufacturers, owners, operators, re-
builders, and all others.
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(h) Subpart H of this part describes
how you may generate and use emis-
sion credits to certify your engines.

(i) Subpart | of this part describes
how these regulations apply for re-
manufactured engines.

(J) Subpart J of this part contains
definitions and other reference infor-
mation.

§1042.15 Do any other
parts apply to me?

regulation

(a) The evaporative emission require-
ments of part 1060 of this chapter apply
to vessels that include installed en-
gines fueled with a volatile liquid fuel
as specified in §1042.107. (NoTE: Conven-
tional diesel fuel is not considered to
be a volatile liquid fuel.)

(b) Part 1065 of this chapter describes
procedures and equipment specifica-
tions for testing engines. Subpart F of
this part 1042 describes how to apply
the provisions of part 1065 of this chap-
ter to determine whether engines meet
the emission standards in this part.

(c) The requirements and prohibi-
tions of part 1068 of this chapter apply
to everyone, including anyone who
manufactures, imports, installs, owns,
operates, or rebuilds any of the engines
subject to this part 1042, or vessels con-
taining these engines. Part 1068 of this
chapter describes general provisions,
including these seven areas:

(1) Prohibited acts and penalties for
engine manufacturers, vessel manufac-
turers, and others.

(2) Rebuilding and other aftermarket
changes.

(3) Exclusions and exemptions for
certain engines.

(4) Importing engines.

(5) Selective enforcement audits of
your production.

(6) Defect reporting and recall.

(7) Procedures for hearings.

(d) Other parts of this chapter apply
if referenced in this part.

Subpart B—Emission Standards
and Related Requirements

§1042.101 Exhaust emission standards.

(a) Duty-cycle standards. Exhaust
emissions from your engines may not
exceed emission standards, as follows:

631



§1042.101

(1) Measure emissions using the test
procedures described in subpart F of
this part.

(2) The following CO emission stand-
ards in this paragraph (a)(2) apply
starting with the applicable model year
identified in §1042.1:

(i) 8.0 g/kW-hr for engines below 8
KW.

(ii) 6.6 g/kW-hr for engines at or
above 8 kW and below 19 kW.
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(iii) 5.5 g/kW-hr for engines at or
above 19 kW and below 37 kW.

(iv) 5.0 g/kW-hr for engines at or
above 37 kW.

(3) Except as described in paragraphs
(a)(4) and (5) of this section, the Tier 3
standards for PM and NOx+HC emis-
sions are described in the following ta-
bles:

Table 1 to §1042.101— Tier 3 Standards for Category | Engines Below 3700 kw ?

Deig‘tz/e;nd Displacement Maximum Model PM NOx+HC
Application (L/cyl) Engine Power Year (g/kW-hr) (g/kW-hr)
KW <19 2000+ 0.40 7.5
all disp.< 0.9 i 2009-2013 0.30 75
19 =kW <75 2014+ 030 17
disp.< 0.9 kW >75 2012+ 0.14 5.4
0.9 < disp. < 1.2 all 2013+ 0.12 5.4
2014-2017 0.11 5.6
| 12 =disp<2s kW= 600 2018+ 0.10 56
g:g:::ﬁ& KW = 600 2014+ 0.11 56
C hcb 2013-2017 0.11 5.6
KWL <35 2.5 < disp. < 3.5 kW= 600 2018+ 0.10 56
kW > 600 2013+ 0.11 5.6
2012-2017 0.11 5.8
3.5 < disp.< 7.0 kW =600 2018+ 0.10 58
kW > 600 2012+ 0.11 5.8
Commercial disp. <0.9 kW > 75 2012+ 0.15 5.8
engines with 0.9 <disp.< 1.2 2013+ 0.14 5.8
kW/L > 35 1.2 <disp.<2.5 all 2014+ 0.12 5.8
and all 2.5 <disp. <3.5 2013+ 0.12 5.8
recreational X
engines 3.5 <disp. < 7.0 2012+ 0.11 5.8

* No Tier 3 standards apply for commercial Category 1 engines at or above 3700 kW. See §1042.1(c) and
paragraph (a)(7) of this section for the standards that apply for these engines.

The applicable NOx+HC standards specified for Tier 2 engines in Appendix I of this part continue to
apply instead of the values noted in the table for commercial engines at or above 2000 kW. FELs for these
engines may not be higher than the Tier 1 NOx standard specified in Appendix T of this part.

TABLE 2 TO §1042.101.—TIER 3 STANDARDS FOR CATEGORY 2 ENGINES BELOW 3700 KW 2

Displacement (L/cyl) Maximum engine power Model year (g/kpv'\\lll-hr) gﬁ()\(/\?'—f:?)
7.0<disp. <15.0 .o kW < 2000 2013+ 0.14 6.2
2000 < kW < 3700 .. 2013+ 0.14 b7.8
15.0 < disp. < 20.0¢ ......cceveviennee. | KW <2000 ... 2014+ 0.34 7.0
20.0 < disp. < 25.0¢ .... 2014+ 0.27 9.8
25.0 < disp. < 30.0¢ 2014+ 0.27 11.0

aNo Tier 3 standards apply for Category 2 engines at or above 3700 kW. See §1042.1(c) and paragraph (a)(7) of this section

for the standards that apply for these engines.

bFor engines subject to the 7.8 g/kW-hr NOx+HC standard, FELs may not be higher than the Tier 1 NOx standard specified in

Appendix | of this part.
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cNo Tier 3 standards apply for Category 2 engines with per-cylinder displacement above 15.0 liters if maximum engine power
is at or above 2000 kW. See § 1042.1(c) and paragraph (a)(7) of this section for the standards that apply for these engines.

(4) For Tier 3 engines at or above 19
kW and below 75 kW with displacement
below 0.9 L/cyl, you may alternatively
certify some or all of your engine fami-
lies to a PM emission standard of 0.20
g/kW-hr and a NOx+HC emission stand-
ard of 5.8 g/kW-hr for 2014 and later
model years.

(5) Starting with the 2014 model year,
recreational marine engines at or
above 3700 kW (with any displacement)
must be certified under this part 1042
to the Tier 3 standards specified in this
section for 3.5 to 7.0 L/cyl recreational
marine engines.

(6) Interim Tier 4 PM standards apply
for 2014 and 2015 model year engines be-
tween 2000 and 3700 kW as specified in
this paragraph (a)(6). These engines are
considered to be Tier 4 engines.

(i) For Category 1 engines, the Tier 3
PM standards from Table 1 to this sec-

tion continue to apply. PM FELs for
these engines may not be higher than
the applicable Tier 2 PM standards
specified in Appendix | of this part.

(ii) For Category 2 engines with per-
cylinder displacement below 15.0 liters,
the Tier 3 PM standards from Table 2
to this section continue to apply. PM
FELs for these engines may not be
higher than 0.27 g/kW-hr.

(iii) For Category 2 engines with per-
cylinder displacement at or above 15.0
liters, the PM standard is 0.34 g/kW-hr
for engines at or above 2000 kW and
below 3300 kW, and 0.27 g/kW-hr for en-
gines at or above 3300 kW and below
3700 kW. PM FELs for these engines
may not be higher than 0.50 g/kW-hr.

(7) Except as described in paragraph
(a)(8) of this section, the Tier 4 stand-
ards for PM, NOx, and HC emissions are
described in the following table:

TABLE 3 TO §1042.101.—TIER 4 STANDARDS FOR CATEGORY 2 AND COMMERCIAL CATEGORY 1
ENGINES ABOVE 600 KW

; ; Displacement PM NO. HC
Maximum engine power p(L/cyI) Model year (g/kW-hr) (g/kW>—<hr) (g/kW-hr)

600 < kW < 1400 2017+ 0.04 18 0.19
1400 < kW < 2000 .. all 2016+ 0.04 18 0.19
2000 < kW < 37002 all ... 2014+ 0.04 18 0.19
kw = 3700 disp. 0 ... 2014-2015 0.12 18 0.19

15.0 < disp.< 30. 2014-2015 0.25 18 0.19

all o 2016+ 0.06 18 0.19

aSee paragraph (a)(6) of this section for interim PM standards that apply for model years 2014 and 2015 for engines between
2000 and 3700 kW. The Tier 4 NOx FEL cap for engines at or above 2000 kW and below 3700 kW is 7.0 g/kW-hr. Starting in
the 2016 model year, the Tier 4 PM FEL cap for engines at or above 2000 kW and below 3700 kW is 0.34 g/kW-hr.

(8) The following optional provisions
apply for complying with the Tier 3
and Tier 4 standards specified in para-
graphs (a)(3) and (6) of this section:

(i) You may use NOx credits accumu-
lated through the ABT program to cer-
tify Tier 4 engines to a NOx+HC emis-
sion standard of 1.9 g/kW-hr instead of
the NOx and HC standards that would
otherwise apply by certifying your
family to a NOx+HC FEL. Calculate
the NOx credits needed as specified in
subpart H of this part using the
NOx+HC emission standard and FEL in
the calculation instead of the other-
wise applicable NOx standard and FEL.
You may not generate credits relative
to the alternate standard or certify to
the standard without using credits.

(if) For engines below 1000 kW, you
may delay complying with the Tier 4
standards in the 2017 model year for up
to nine months, but you must comply
no later than October 1, 2017.

(iii) For engines at or above 3700 kW,
you may delay complying with the Tier
4 standards in the 2016 model year for
up to twelve months, but you must
comply no later than December 31,
2016.

(iv) For Category 2 engines at or
above 1400 kW, you may alternatively
comply with the Tier 3 and Tier 4
standards specified in Table 4 of this
section instead of the NOx, HC,
NOx+HC, and PM standards specified in
paragraphs (a)(3) and (6) of this section.
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The CO standards specified in para-
graph (a)(2) of this section apply with-
out regard to whether you choose this
option. If you choose this option, you
must do so for all engines at or above

40 CFR Ch. | (7-1-08 Edition)

1400 kW in the same displacement cat-
egory (that is, 7-15, 15-20, 20-25, or 25-30
liters per cylinder) in model years 2012
through 2015.

TABLE 4 TO §1042.101.—OPTIONAL TIER 3 AND TIER 4 STANDARDS FOR CATEGORY 2 ENGINES AT
OR ABOVE 1400 KW

Tier Maximum engine power Model year (g/kpvr\\;l-hr) (g/ll\:vovi(hr) (g/li_'\/\(lj-hr)
KW 21400 ....oovevicreieiicciine 2012-2014 0.14 7.8 NOx+HC
1400 < kW < 3700 .. 2015 0.04 18 0.19
KW 23700 ....covviiiiiiiiiiiciis 2015 0.06 18 0.19
(b) Averaging, banking, and trading. Where:

You may generate or use emission
credits under the averaging, banking,
and trading (ABT) program as de-
scribed in subpart H of this part for
demonstrating compliance with NOxy,
NOx+HC, and PM emission standards
for Category 1 and Category 2 engines.
You may also use NOx or NOx+HC
emission credits to comply with the al-
ternate NOx+HC standard in paragraph
(a)(8)(i) of this section. Generating or
using emission credits requires that
you specify a family emission limit
(FEL) for each pollutant you include in
the ABT program for each engine fam-
ily. These FELs serve as the emission
standards for the engine family with
respect to all required testing instead
of the standards specified in paragraph
(a) of this section. The FELs determine
the not-to-exceed standards for your
engine family, as specified in para-
graph (c) of this section. Unless other-
wise specified, the following FEL caps
apply:

(1) FELs for Tier 3 engines may not
be higher than the applicable Tier 2
standards specified in Appendix | of
this part.

(2) FELs for Tier 4 engines may not
be higher than the applicable Tier 3
standards specified in paragraph (a)(3)
of this section.

(c) Not-to-exceed standards. Except as
noted in §1042.145(e), exhaust emissions
from all engines subject to the require-
ments of this part may not exceed the
not-to-exceed (NTE) standards as fol-
lows:

(1) Use the following equation to de-
termine the NTE standards:

(i) NTE standard for each pollutant =
STD x M.

STD = The standard specified for that pollut-
ant in this section if you certify without
using ABT for that pollutant; or the FEL for
that pollutant if you certify using ABT.

M = The NTE multiplier for that pollutant.

(if) Round each NTE standard to the
same number of decimal places as the
emission standard.

(2) Determine the applicable NTE
zone and subzones as described in
§1042.515. Determine NTE multipliers
for specific zones and subzones and pol-
lutants as follows:

(i) For commercial marine engines
certified using the duty cycle specified
in §1042.505(b)(1), except for variable-
speed propulsion marine engines used
with controllable-pitch propellers or
with electrically coupled propellers,
apply the following NTE multipliers:

(A) Subzone 1: 1.2 for Tier 3 NOx+HC
standards.

(B) Subzone 1: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards.

(C) Subzone 2: 1.5 for NOx+HC stand-
ards.

(D) Subzone 2: 1.9 for PM and CO
standards.

(ii) For recreational marine engines
certified using the duty cycle specified
in §1042.505(b)(2), except for variable-
speed marine engines used with con-
trollable-pitch propellers or with elec-
trically coupled propellers, apply the
following NTE multipliers:

(A) Subzone 1: 1.2 for Tier 3 NOx+HC
standards.

(B) Subzone 1: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards.

(C) Subzones 2 and 3: 1.5 for NOx+HC
standards.

(D) Subzones 2 and 3: 1.9 for PM and
CO standards.
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(iii) For variable-speed marine en-
gines used with controllable-pitch pro-
pellers or with electrically coupled pro-
pellers that are certified using the duty
cycle specified in §1042.505(b)(1), (2), or
(3), apply the following NTE multi-
pliers:

(A) Subzone 1: 1.2 for Tier 3 NOx+HC
standards.

(B) Subzone 1: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards.

(C) Subzone 2: 1.5 for NOx+HC stand-
ards.

(D) Subzone 2: 1.9 for PM and CO
standards. However, there is no NTE
standard in Subzone 2b for PM emis-
sions if the engine family’s applicable
standard for PM is at or above 0.07 g/
KW-hr.

(iv) For constant-speed engines cer-
tified using a duty cycle specified in
§1042.505(b)(3) or (4), apply the fol-
lowing NTE multipliers:

(A) Subzone 1: 1.2 for Tier 3 NOx+HC
standards.

(B) Subzone 1: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards.

(C) Subzone 2: 1.5 for NOx+HC stand-
ards.

(D) Subzone 2: 1.9 for PM and CO
standards. However, there is no NTE
standard for PM emissions if the en-
gine family’s applicable standard for
PM is at or above 0.07 g/kW-hr.

(v) For variable-speed auxiliary ma-
rine engines certified using the duty
cycle specified in §1042.505(b)(5)(ii) or
(iii):

(A) Subzone 1: 1.2 for Tier 3 NOx+HC
standards.

(B) Subzone 1: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards.

(C) Subzone 2: 1.2 for Tier 3 NOx+HC
standards.

(D) Subzone 2: 1.5 for Tier 4 standards
and Tier 3 PM and CO standards. How-
ever, there is no NTE standard for PM
emissions if the engine family’s appli-
cable standard for PM is at or above
0.07 g/kW-hr.

(3) The NTE standards apply to your
engines whenever they operate within
the NTE zone for an NTE sampling pe-
riod of at least thirty seconds, during
which only a single operator demand
set point may be selected. Engine oper-
ation during a change in operator de-
mand is excluded from any NTE sam-
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pling period. There is no maximum
NTE sampling period.

(4) Collect emission data for deter-
mining compliance with the NTE
standards using the procedures de-
scribed in subpart F of this part.

(5) You may ask us to accept as com-
pliant an engine that does not fully
meet specific requirements under the
applicable NTE standards where such
deficiencies are necessary for safety.

(d) Fuel types. The exhaust emission
standards in this section apply for en-
gines using the fuel type on which the
engines in the engine family are de-
signed to operate.

(1) You must meet the numerical
emission standards for hydrocarbons in
this section based on the following
types of hydrocarbon emissions for en-
gines powered by the following fuels:

(i) Alcohol-fueled engines must com-
ply with Tier 3 HC standards based on
THCE emissions and with Tier 4 stand-
ards based on NMHCE emissions.

(ii) Natural gas-fueled engines must
comply with HC standards based on
NMHC emissions.

(iii) Diesel-fueled and other engines
must comply with Tier 3 HC standards
based on THC emissions and with Tier
4 standards based on NMHC emissions.

(2) Tier 3 and later engines must
comply with the exhaust emission
standards when tested using test fuels
containing 15 ppm or less sulfur (ultra
low-sulfur diesel fuel). Manufacturers
may use low-sulfur diesel fuel (without
request) to certify an engine otherwise
requiring an ultra low-sulfur test fuel;
however, emissions may not be cor-
rected to account for the effects of
using higher sulfur fuel.

(3) Engines designed to operate using
residual fuel must comply with the
standards and requirements of this
part when operated using residual fuel
in addition to complying with the re-
quirements of this part when operated
using diesel fuel.

(e) Useful life. Your engines must
meet the exhaust emission standards of
this section over their full useful life,
expressed as a period in years or hours
of engine operation, whichever comes
first.

(1) The minimum useful life values
are as follows, except as specified by
paragraph (e)(2) or (3) of this section:
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(i) 10 years or 1,000 hours of operation
for recreational Category 1 engines

(ii) 5 years or 3,000 hours of operation
for commercial engines below 19 kW.

(iii) 7 years or 5,000 hours of oper-
ation for commercial engines at or
above 19 kW and below 37kW.

(iv) 10 years or 10,000 hours of oper-
ation for commercial Category 1 en-
gines at or above 37 kW.

(v) 10 years or 20,000 hours of oper-
ation for Category 2 engines.

(2) Specify a longer useful life in
hours for an engine family under either
of two conditions:

(i) If you design, advertise, or market
your engine to operate longer than the
minimum  useful life (your rec-
ommended hours until rebuild indi-
cates a longer design life).

(ii) If your basic mechanical war-
ranty is longer than the minimum use-
ful life.

(3) You may request in your applica-
tion for certification that we approve a
shorter useful life for an engine family.
We may approve a shorter useful life,
in hours of engine operation but not in
years, if we determine that these en-
gines will rarely operate longer than
the shorter useful life. If engines iden-
tical to those in the engine family have
already been produced and are in use,
your demonstration must include docu-
mentation from such in-use engines. In
other cases, your demonstration must
include an engineering analysis of in-
formation equivalent to such in-use
data, such as data from research en-
gines or similar engine models that are
already in production. Your dem-
onstration must also include any over-
haul interval that you recommend, any
mechanical warranty that you offer for
the engine or its components, and any
relevant customer design specifica-
tions. Your demonstration may include
any other relevant information. The
useful life value may not be shorter
than any of the following:

(i) 1,000 hours of operation.

(if) Your recommended overhaul in-
terval.

(iii) Your mechanical warranty for
the engine.

(f) Applicability for testing. The duty-
cycle emission standards in this sub-
part apply to all testing performed ac-
cording to the procedures in §1042.505,
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including certification, production-
line, and in-use testing. The not-to-ex-
ceed standards apply for all testing
performed according to the procedures
of subpart F of this part.

§1042.107 Evaporative emission stand-
ards.

You must design and produce engines
fueled with a volatile liquid fuel to
minimize evaporative emissions during
normal operation, including periods
when the engine is shut down. You
must also design and produce them to
minimize the escape of fuel vapors dur-
ing refueling. Hoses used to refuel gas-
eous-fueled engines may not be de-
signed to be bled or vented to the at-
mosphere under normal operating con-
ditions. No valves or pressure-relief
vents may be used on gaseous-fueled
engines except as emergency safety de-
vices that do not operate at normal
system operating flows and pressures.

§1042.110 Recording reductant
and other diagnostic functions.

(a) Engines equipped with SCR sys-
tems using a reductant other than the
engine’s fuel must meet the following
requirements:

(1) The diagnostic system must mon-
itor reductant quality and tank levels
and alert operators to the need to refill
the reductant tank before it is empty,
or to replace the reductant if it does
not meet your concentration specifica-
tions. Unless we approve other alerts,
use a malfunction-indicator light
(MIL) and an audible alarm. You do not
need to separately monitor reductant
quality if you include an exhaust NOx
sensor (or other sensor) that allows
you to determine inadequate reductant
quality. However, tank level must be
monitored in all cases.

(2) The onboard computer log must
record in nonvolatile computer mem-
ory all incidents of engine operation
with inadequate reductant injection or
reductant quality.

(b) If you determine your emission
controls have failure modes that may
reasonably be expected to affect safety,
equip the engines with diagnostic fea-
tures that will alert the operator to
such failures. Use good engineering
judgment to alert the operator before
the failure occurs.

use
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