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and explain why these signals are nec-
essary for representative testing.

(3) In a given model year, you may
use procedures required for later model
year engines without request. If you
upgrade your testing facility in stages,
you may rely on a combination of pro-
cedures for current and later model
year engines as long as you can ensure,
using good engineering judgment, that
the combination you use for testing
does not affect your ability to show
compliance with the applicable emis-
sion standards.

(4) In a given model year, you may
ask to use procedures allowed for ear-
lier model year engines. We will ap-
prove this only if you show us that
using the procedures allowed for earlier
model years does not affect your abil-
ity to show compliance with the appli-
cable emission standards.

(5) You may ask to use emission data
collected using other procedures, such
as those of the California Air Re-
sources Board or the International Or-
ganization for Standardization. We will
approve this only if you show us that
using these other procedures does not
affect your ability to show compliance
with the applicable emission standards.

(6) During the 12 months following
the effective date of any change in the
provisions of this part 1065, you may
ask to use data collected using proce-
dures specified in the previously appli-
cable version of this part 1065. This
paragraph (c)(6) does not restrict the
use of carryover certification data oth-
erwise allowed by the standard-setting
part.

(7) You may request to use alternate
procedures that are equivalent to al-
lowed procedures, or more accurate or
more precise than allowed procedures.
You may request to use a particular
device or method for laboratory testing
even though it was originally designed
for field testing. The following provi-
sions apply to requests for alternate
procedures:

(1) Applications. Follow the instruc-
tions in §1065.12.

(i1) Submission. Submit requests in
writing to the Designated Compliance
Officer.

(iii) Notification. We may approve
your request by telling you directly, or
we may issue guidance announcing our
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approval of a specific alternate proce-
dure, which would make additional re-
quests for approval unnecessary.

(d) If we require you to request ap-
proval to use other procedures under
paragraph (c) of this section, you may
not use them until we approve your re-
quest.

§1065.12 Approval of alternate proce-
dures.

(a) To get approval for an alternate
procedure under §1065.10(c), send the
Designated Compliance Officer an ini-
tial written request describing the al-
ternate procedure and why you believe
it is equivalent to the specified proce-
dure. We may approve your request
based on this information alone, or, as
described in this section, we may ask
you to submit to us in writing supple-
mental information showing that your
alternate procedure is consistently and
reliably at least as accurate and re-
peatable as the specified procedure.

(b) We may make our approval under
this section conditional upon meeting
other requirements or specifications.
We may limit our approval, for exam-
ple, to certain time frames, specific
duty cycles, or specific emission stand-
ards. Based upon any supplemental in-
formation we receive after our initial
approval, we may amend a previously
approved alternate procedure to ex-
tend, limit, or discontinue its use. We
intend to publicly announce alternate
procedures that we approve.

(c) Although we will make every ef-
fort to approve only alternate proce-
dures that completely meet our re-
quirements, we may revoke our ap-
proval of an alternate procedure if new
information shows that it is signifi-
cantly not equivalent to the specified
procedure.

If we do this, we will grant time to
switch to testing using an allowed pro-
cedure, considering the following fac-
tors:

(1) The cost, difficulty, and avail-
ability to switch to a procedure that
we allow.

(2) The degree to which the alternate
procedure affects your ability to show
that your engines comply with all ap-
plicable emission standards.

(3) Any relevant factors considered in
our initial approval.
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(d) If we do not approve your pro-
posed alternate procedure based on the
information in your initial request, we
may ask you to send the following in-
formation to fully evaluate your re-
quest:

(1) Theoretical basis. Give a brief tech-
nical description explaining why you
believe the proposed alternate proce-
dure should result in emission meas-
urements equivalent to those using the
specified procedure. You may include
equations, figures, and references. You
should consider the full range of pa-
rameters that may affect equivalence.
For example, for a request to use a dif-
ferent NOx measurement procedure,
you should theoretically relate the al-
ternate detection principle to the spec-
ified detection principle over the ex-
pected concentration ranges for NO,
NO,, and interference gases. For a re-
quest to use a different PM measure-
ment procedure, you should explain the
principles by which the alternate pro-
cedure quantifies particulate mass
similarly to the specified procedures.
For any proportioning or integrating
procedure, such as a partial-flow dilu-
tion system, you should compare the
alternate procedure’s theoretical re-
sponse to the expected response of the
specified procedures.

(2) Technical description. Describe
briefly any hardware or software need-
ed to perform the alternate procedure.
You may include dimensioned draw-
ings, flowcharts, schematics, and com-
ponent specifications. Explain any nec-
essary calculations or other data ma-
nipulation.

(3) Procedure execution. Describe brief-
ly how to perform the alternate proce-
dure and recommend a level of training
an operator should have to achieve ac-
ceptable results.

Summarize the installation, calibra-
tion, operation, and maintenance pro-
cedures in a step-by-step format. De-
scribe how any calibration is performed
using NIST-traceable standards or
other similar standards we approve.
Calibration must be specified by using
known quantities and must not be
specified as a comparison with other
allowed procedures.

(4) Data-collection techniques. Com-
pare measured emission results using
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the proposed alternate procedure and
the specified procedure, as follows:

(i) Both procedures must be cali-
brated independently to NIST-trace-
able standards or to other similar
standards we approve.

(ii) Include measured emission re-
sults from all applicable duty cycles.
Measured emission results should show
that the test engine meets all applica-
ble emission standards according to
specified procedures.

(iii) Use statistical methods to evalu-
ate the emission measurements, such
as those described in paragraph (e) of
this section.

(e) We may give you specific direc-
tions regarding methods for statistical
analysis, or we may approve other
methods that you propose. Absent any
other directions from us, use a t-test
and an F-test calculated according to
§1065.602 to evaluate whether your pro-
posed alternate procedure is equivalent
to the specified procedure. We rec-
ommend that you consult a statisti-
cian if you are unfamiliar with these
statistical tests. Perform the tests as
follows:

(1) Repeat measurements for all ap-
plicable duty cycles at least seven
times for each procedure. You may use
laboratory duty cycles to evaluate
field-testing procedures.

Be sure to include all available re-
sults to evaluate the precision and ac-
curacy of the proposed alternate proce-
dure, as described in §1065.2.

(2) Demonstrate the accuracy of the
proposed alternate procedure by show-
ing that it passes a two-sided t¢-test.
Use an unpaired t-test, unless you show
that a paired t-test is appropriate
under both of the following provisions:

(i) For paired data, the population of
the paired differences from which you
sampled paired differences must be
independent. That is, the probability of
any given value of one paired dif-
ference is unchanged by knowledge of
the value of another paired difference.
For example, your paired data would
violate this requirement if your series
of paired differences showed a distinct
increase or decrease that was depend-
ent on the time at which they were
sampled.
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(ii) For paired data, the population of
paired differences from which you sam-
pled the paired differences must have a
normal (i.e., Gaussian) distribution. If
the population of paired difference is
not normally distributed, consult a
statistician for a more appropriate sta-
tistical test, which may include trans-
forming the data with a mathematical
function or using some kind of non-
parametric test.

(3) Show that t is less than the crit-
ical t value, t., tabulated in §1065.602,
for the following confidence intervals:

(1) 90% for a proposed alternate pro-
cedure for laboratory testing.

(ii) 95% for a proposed alternate pro-
cedure for field testing.

(4) Demonstrate the precision of the
proposed alternate procedure by show-
ing that it passes an F-test. Use a set of
at least seven samples from the ref-
erence procedure and a set of at least
seven samples from the alternate pro-
cedure to perform an F-test. The sets
must meet the following requirements:

(i) Within each set, the values must
be independent. That is, the prob-
ability of any given value in a set must
be unchanged by knowledge of another
value in that set. For example, your
data would violate this requirement if
a set showed a distinct increase or de-
crease that was dependent upon the
time at which they were sampled.

(ii) For each set, the population of
values from which you sampled must
have a normal (i.e., Gaussian) distribu-
tion. If the population of values is not
normally distributed, consult a stat-
istician for a more appropriate statis-
tical test, which may include trans-
forming the data with a mathematical
function or using some kind of non-
parametric test.

(iii) The two sets must be inde-
pendent of each other. That is, the
probability of any given value in one
set must be unchanged by knowledge of
another value in the other set. For ex-
ample, your data would violate this re-
quirement if one value in a set showed
a distinct increase or decrease that was
dependent upon a value in the other
set. Note that a trend of emission
changes from an engine would not vio-
late this requirement.

(iv) If you collect paired data for the
paired t-test in paragraph (e)(2) in this
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section, use caution when selecting
sets from paired data for the F-test. If
you do this, select sets that do not
mask the precision of the measurement
procedure. We recommend selecting
such sets only from data collected
using the same engine, measurement
instruments, and test cycle.

(5) Show that F is less than the crit-
ical F value, F.., tabulated in §1065.602.
If you have several F-test results from
several sets of data, show that the
mean F-test value is less than the
mean critical F value for all the sets.
Evaluate F.., based on the following
confidence intervals:

(1) 90% for a proposed alternate pro-
cedure for laboratory testing.

(ii) 95% for a proposed alternate pro-
cedure for field testing.

§1065.15 Overview of procedures for
laboratory and field testing.

This section outlines the procedures
to test engines that are subject to
emission standards.

(a) In the standard-setting part, we
set brake-specific emission standards
in g/(kW-hr) (or g/(hp-hr)), for the fol-
lowing constituents:

(1) Total oxides of nitrogen, NOx.

(2) Hydrocarbons (HC), which may be
expressed in the following ways:

(i) Total hydrocarbons, THC.

(ii) Nonmethane hydrocarbons,
NMHC, which results from subtracting
methane (CH,) from THC.

(iii) Total hydrocarbon-equivalent,
THCE, which results from adjusting
THC mathematically to be equivalent
on a carbon-mass basis.

(iv) Nonmethane hydrocarbon-equiv-
alent, NMHCE, which results from ad-
justing NMHC mathematically to be
equivalent on a carbon-mass basis.

(3) Particulate mass, PM.

(4) Carbon monoxide, CO.

(b) Note that some engines are not
subject to standards for all the emis-
sion constituents identified in para-
graph (a) of this section.

(c) We set brake-specific emission
standards over test intervals, as fol-
lows:

(1) Engine operation. Engine operation
is specified over a test interval. A test
interval is the time over which an en-
gine’s total mass of emissions and its
total work are determined. Refer to the
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