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Title 40—Protection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

[FRL 659-1]

PART 86—CONTROL OF AIR POLLUTION

FROM NEW MOTOR VEHICLES AND
NEW MOTOR VEHICLE ENGINES: CER-
TIFICATION AND TEST PROCEDURES

Emission Regulations for New Motoreycles

On October 22, 1975 a Notice of Pro-
posed Rule Making (NPRM) was pub-
lished in the FepEraL REGISTER (40 FR
49496) for the control of exhaust and
crankcase emissions  from. new motor-~
cycles. Comments by interested parties to
that NPRM received prior to February
10, 1976 were considered in the prepara-
tion of this final rule making.

Basis for motorcycle regulations. In
the development of the final rule making,
the effects of motorcycle emissions on
ambient air quality on a national basis
and in certain air quality control regions
were reevaluated. Even with the use of
reduced growth rates as recommended by
some of those commenting on the
NPRM, the analysis concludes that the
control of motorcycle emissions is a rea-
sonable strategy to reduce air pollution
caused by motor vehicles. The projected
contribution of motoreycles in 1985
ranges from 3 to 18 percent of the hydro-
carbons and 3 to 5 percent of the carbon
monoxide allowable to meet ambient air
quality standards in the five air quality
control regions assessed. In the time
frame considered no single source will
be a major contributor, and meeting the
ambient air quality standards will re-
quire control of many sources each of
which considered individually may not
be a large contributor to air pollution.
However, control in the aggregate will
contribute significantly to needed re-
ductions in ambient pollutant concen-
trations.

Emission standards and implemen‘q-
tion dates. The NPRM contained pro-
posed emission standards for 1978 and
1979 model year motorcycles of 5 grams/
kilometre (5 g/km or 8 g/mi) hydro-
carbons (HC) for engine displacements
less than 170 cc, 5 to 14 g/km (22.5 g/mi)
for displacements between 170 cc and 750
cc and 14 g/kim above 750 cc. The carbon
monoxide (CO) and nitrogen oxides
(NOx) standards proposed were 17 g/km
(27.4 g/mi) and 1.2 g/km (1.9 g/mi), re-
spectively. For model year 1980 and later
it was proposed that motorcycles be con-
trolled to the ultimate light duty vehicle
standards set forth in section 202 of the
Clean Alr Act, as amended, 42 U.S.C.
1857f-1 (commonly known as the “statu-
tory standards”) . In general the response
to the proposed action was that the 1978
standards were achievable but that im-
plementation of the statutory standards
was not technically feasible as early as
1980, and that control to that level would
not be cost effective.

An analysis of the costs and lead time
for the 1978 standards confirmed that
the proposed levels are a reasonable and
cost effective means of control, and
therefore, with the exception of the NOx
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standard, they are hereby being promul-

gated as proposed. The NOx standard-

has been deleted because an air quality

analysis indicates that the motorcycle’

contribution to motor vehicle NOx emis-.
sions is negligible, being less than one
half of one percent in 1990.

The analysis of the 1978 standards re-
vealed that a level of control more strin-
gent than the 1978 standards is feasible
for model year 1980 at reasonable costs
using available technology. Two levels of
HC control, both of which eliminate the
displacement dependency of the HC
standard, were evaluated. These levels
were 5 g/km HC (8 g/mi) and 2 g/km HC
(3.2 g/mi). The 5 g/km standard proved
to be as cost-effective as the 1978 stand-
ards and achieved only slightly less con-
trol than the 2 g/km standard. The
analysis indicated that the 5 g/km HC
standard could be implemented in 1986;
the 2 /km standard would require severa}
years more lead time to avoid major dis-
ruption to the industry since it is likely
that most two stroke motorcycles would
need to be converted to a four stroke
design to comply with a 2 g/km-=standard:
Based on this analysis, a follow-on stand-
ard of 5.0 g/km HC and 12 g/km CO an-
plicable for the 1980 model year is hereby
being promulgated. Data indicate that
the 12 g/km (193 g/mi) CO level is
achievable at low cost using available
technology.

The 1978 standards will result in an
average 34 percent reduction in HC and
an average 36 percent reduction in CO
emissions compared to the uncontrolled
motorcycles. The 1980 standards will in-
crease these percentage reductions to 54
and 49 percent, respectively.

The proposal for the 1980 motorecycle
standards equivalent to the light duty
vehicle statutory standards is being with-
drawn at this time. Depending upon fu-
ture air quality needs and the determina-
tion of the cost effectiveness, the Agency
may, in the future, repropose those levels
of control to become effective in the time
frame beyond 1980.

Economic impact. EPA studies using
information supplied by various manu-
facturers indicate that the cost of com-
pliance witl} the promulgated emission
standards for 1978 will result in an aver~
age increase in retail cost of 47 dollars
per motorcycle. This cost will be partially
offset by an average discounted lifetime
fuel savings of 33 dollars and an unde-
termined savings in maintenance and im-
proved reliability of the product. The
average incremental cost increase for the
1980 standards is estimated to be $9
which includes a small additional im-
brovement in fuel economy. The manu-
facturers estimated that fuel economy
improvements associated with the 1978
emission standards would range as high
as 65 percent with an average increase of
20 percent. No significant decrease in
sales or shift in market shares (between
manufacturers) is expected to result
from the implementation of this regula-~
tion.

Applicability of emission regulations.
The motorcycle definition has been
changed to include 2 wheel vehicles and

all 3 wheel vehicles having a curb mass of
less than or equal to 680 kilograms (1500
Ibs.). This definition provides objective
criteria for determining a vehicle’s class
while maintaining consistency with the
previous light duty vehicle motorcycle
exclusion, .

The preamble to the Notice of Pro-

posed Rule Making stated that under the -

Clean Air Act, the EPA does not have the
authority to prescribe standards for
vehicles not designed for use on streets
or highways. Some confusion was ex-
pressed by commenters over what con-
stituted a meotorcycle designed for use
on streets or highways. The applicability
section has been rewritten to state that
these standards apply to new motor-
cycles which have a headlight, taillight
and stoplight.

The applicability to only those motor-
cycles with displacements of at least 50
cc remains. Motorcycles with top speeds
under 40 km/h (25 mi/h) or which can-
not start from a stop using power from
only the engine (e.g. most mopeds) have
been excluded.

Certification procedure. In an effort to
minimize the costs and certification time
while obtaining reasonable assurance
that newly manufactured motorcycles
will comply with the standards for their
useful life, substantial changes to the
broposed certification procedure have
been made.

The NPRM proposed that durability
vehicles accumulate the entire mileage

defined as its useful life and that a de- -

terioration factor be calculated from the
emissions test results for this vehicle,
Then a separate (emission data) vehicle,
calibrated to production specifications
would aecumulate sufficient mileage to
stabilize emissions and compliance would
be determined by applying the deteriora-
tion factor to this level of emissions. Un-
der the promulgated procedure, the
emission data and durability vehicles will
be combined into one certification test
vehicle and the test distance reduced to
one half of the useful life distance. Cut-
ting in half the test distance will reduce
the lead time and cost required to ac-
cumulate test mileage and will permit
the use of production calibrations on
vehicles used to calculate deterioration
factors. By combining durability and
emissions data vehicles into one test
motorceycle calibrated to production spec-
ifications, and by testing one such vehi-
cle for each engine family-displacement
system combination, added confidence in
the representativeness of the resulting
deterioration factor is gained.

Another change made to the certifica-
tion procedures concerns test vehicle se-
lection. The product line is grouped, by
engine displacement in cubic centimetres
(ce), into three vehicle classes. These
classes are: I, 50-169 cc; II, 170-279 cc;
IIT, 280 cc and greater engine displace-
ment. Within each class the vehicles will

further be grouped by engine family-dis-'

placement-control system combinations.
Within each combination EPA will select
the “worst case” vehicle to be tested for
the purpose of demonstrating compliance
with the emission standards. Only one
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vehicle per engine family-displacement-
control system combination will be se-
lected for such testing. For engine fam-
ilies with less than 5000 annual sales, the
manufacturer may request that only one
vehicle per engine family be selected.
The test vehicle will be built to pro-
duction tolerances and will accumulate
distance to one half its useful life. A
minimum of four emission tests per-
formed by the manufacturer will be re-
quired, and from these data a deteriora-
tion factor line will be calculated and
extrapolated to the useful life. If the
deterioration factor line is below the

standard, or all test points are below the °

standard, the vehicle will then be tested
by EPA. If the results of applying the
deterioration factors multiplicatively to
the EPA test results are also below the
standard (and all other procedural re-
quirements are met), certification will
be granted. For vehicles whose emissions
exceed the standard when projected to
the useful life, the manufacturer may
elect to continue service accumulation to
the useful life and demonstrate that
emissions throughout the useful life will
be below the standard.

Scveral comments were received re-
questing exclusion of low volume manu-
facturers from the regulations. An
analysis of the effort required to reduce
emissions to the promulgated standards
revealed that low volume manufacturers
will not incur unreasonably high per unit
increases in cost, and consequently
should, not be excluded from complying
with the regulations. However, to mini-
mize certification costs both for the
manufacturers and for the government,
an experimental provision for low vol-
ume manufacturers has been adopted.
Manufacturers with total U.S. sales of
less than 10,000 vehicles will not be re-
quired to submit vehicles for certifica-
tion testing by EPA. These manufac-
turers will be required to affirm in writ-
ing to EPA that their motorcycles con-
form to the applicable standards as con-
firmed by emission test data generated
by or for the manufacturers (and re-
tained in the records of the manufac-
turer). and that the aggregate model
year sales of motorcycles to be covered
by the certificate of conformity will be
less than 10,000. The manufacturer must
also retain in his records all of the data
that would otherwise be required to be
submitted to EPA in the completed ap-
plication for certification; this documen-
tation need not be submitted to EPA un-
less specifically requested by EPA at
some subsequent time. :

The procedure described above reduces
the number of motorcycles required to

" be tested by EPA by approximately 60

percent from the procedure proposed in
the NPRM. This is accomplished by re-
vised vehicle selection criteria, the com-
bining of durability and data vehicles
into one test vehicle, and the special pro-
visions for manufacturers with less than
10,000 annual sales. The Agency recog-
nizes that this certification procedure
is new and untried, and may require mod-
ification at a future date should it fail
to result in assuring that motorcycles are
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'dwigned to meet the emission standards

for their useful life. However, the risk
of this experiment is negated by the rel-
atively small contribution of low volume
manufactured motorcycles to air pollu-
tion. Currently there are only five manu-
facturers who sell more than 10,000
vehicles per year in the United States.
Collectively these five produce over 90
percent of all motorcycles sold in this
market while approximately 27 other
manufacturers produce the remainder.
If a special provision were not made to
preclude small volume manufacturers
from full certification, EPA would have
to devote almost a quarter of its motor-
cycle certification resources to test ve-
hicles which account for less than 5 per-
cent of motorcycle emissions. While the
special provisions in the final rule will
allow the Agency and the smaller manu-
facturers to realize some cost savings
they in no way reduce the manufac-
turer’s obligation to comply with such
standards. Since the Agency expects to
include production motorcycles made by
small volume manufacturers in one or
more surveillance testing programs, the
desired control will be obtained.

Useful life. In the NPRM useful life
was described as the average distance a
motorcycle could be expected to travel
in its lifetime. The definition of useful
life adopted by EPA for final rule making
is of considerable import to'the industry
for two reasons. First, the definition of
useful life affe¢ts the design of vehicles
capable of meeting the emission stand-
ards in the preproduction design evalu-
ation process (“certification”). To show
compliance with a given emission stand-
ard over a greater distance requires emis-
sion control equipment which either is
more durable or meets lower initial tar-
gets in order to continue meeting the
emission standards after deterioration
has occurred. Second, the useful life defi-
nition affects the duration of the war-
ranties and the applicability of recall
provisions in section 207 of the Act. Thus,
the longer the useful life, the more exten-
sive will be the manufacturer’s Hability
under the warranty provisions and the
greater his jeopardy under the recall
provisions.

EPA has believed since the initial de-
velopment of this regulation that its ob-
ligation is to obtain the maximum emis-
sion reduction which the technology al-
lows, giving appropriate consideration to
the cost of compliance. Obtaining the
maximum reduction could theoretically
be accomplished either of two ways—by
specifying a given set of emission stand-
ards with a requirement that they be met
for a useful life equal to their average
total lives; or by specifying a shorter use-
ful life mileage during which the stand-
ards are applicable (if permissible under
the law), while setting correspondingly
more stringent emission standards. EPA
chose the first option in its proposal
(namely, a set of standards which ap-
peared feasible if they had to be met
for average total life), because a longer
period of useful life ensures some degree
of pollution control for a greater propor-
tion of the population of motdbr vehicles
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in use at any point in time and because
EPA believed its discretion to specify
useful life was limited by explicit statu-
tory guidance (as will be explained be-
low). The option of a shorter useful life
with a tighter emission standard would
be more likely to lead to gross emitters
in the second half of a vehicle’s life, par-
ticularly for a type of vehicle for which
owner maintenance is the rule rather.
than the exception, and would not come
as close as possible to the only useful life
mileage for any vehicles given in the
statute. Thus EPA believes that the pro-
posed specification of useful life distance
as average total life distance was sup-
ported by either of two independent con-
siderations: It was closest to the statu-
tory intent and, even if the statute is
read to give EPA discretion to adopt a
shorter period, the longer period was
preferable public policy.

The comments submitted in response
to the notice of proposed rule making
did not lead EPA to conclude that it
was wrong on the law,.or provide any
data or arguments (such as cost-
effectiveness comparisons or demonstra-
tions that compliance for average total
life was infeasible) leading EPA to con-~
clude that it had chosen an undesirable
policy. Therefore EPA has decided to
adopt the specification of “useful life”
for motorcycles as average-total life dis-
tance or five years, whichever comes
first. EPA is aware that the manufac-
turers are already devoting their pro-
grams toward meeting the proposed
emission standard for the life of their
vehicles.

The policy issue will be discussed first.
Even those manufacturers who argued
that the Administrator was legally ob-
ligated to use half life as the basis of
useful life nevertheless conceded that
the Administrator could choose a longer
period of time if he determined it was
‘“appropriate,” under section 202(d) (2)
of the Act.! Although he does not believe
the statute requires, or even allows (see
below), useful life for motorcycles to be
defined as half life, the Administrator
determined that he should analyze the
“appropriate” useful life, in case a court
should agree with the legal views of
these commenters. It has been deter-
mined that for motorcycles it is appro-
priate to specify a useful life of average
total life for several reasons.

First, shorter useful lives are a com-
promise with what can be done in air
pollution control, since they allow ve-
hicles to escape regulation completely
once a certain point is passed.

Second, technology allows motor-
cycles to be designed such that their
emission control features are durable for
their total lives, which are in all cases

1These manufacturers argued that EPA
has discretion to classify motorcycles as
‘“‘other” motor vehicles subject to section 202
(d) (2) for purposes of determining useful
life. As the D.C. Circuit has emphasized,
Congress, in using the term “light duty ve-
hicle”, had in mind passenger cars exclu-
sively or almost excluslvely. International
Harvester Co. v. Ruckelshaus, 478 F.2d 615
639 (D.C. Cir. 1973).
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less than two fifths the mileages for
which automobile manufacturers and
all other regulated manufacturers must
design their emission control devices and
systems to properly function.

None of the major manufacturers
argued that they would be unable to
meet the proposed 1978 standards over
the full lifetime of their vehicles. Two
manufacturers stated that a few of their
models have generally low durability for
some components which will ultimately
cause the vehicle to be inoperative and
that this could lead to difficulties during
certification testing if tests had to be
run for the full lifetime mileage. (As
will be noted later this problem has been
alleviated by permitting anticipated
maintenance during the durability test.)
In their comments on the NPRM manu-
facturers told EPA that their develop-
ment efforts directed towards meeting
the proposed 1978 federal standards for
the full lifetime of their motorcycles
were already underway.

The 1980 standards initially proposed
by EPA (0.25 grams/kilometre—HC, 2.1
grams/kilometre—CO, and .0.25 grams/
kilometre—were the equivalent values to
kilometre—NOx were the equivalent
values to the light duty vehicle statutory
standards. Most motorcycle manufac-
turers claimed that this level of emission
control was currently technalogically in-
feasible for motorcycles and that suffi-
cient lead time was not available to de-
velop the new technologies-necessary to
meet these standards by 1980. As a result
EPA has adjusted the 1980 standards to
levels which in EPA’s technical judgment
can be met by manufacturers without
undue hardship. Manufacturers have
known about the revised 1980 standards
for almost five months and have not
called on EPA to halt their implementa-
tion on the grounds that they were in-
feasible. Further reason to believe that
manufacturers can achieve at least a 5.0
gram/kilometer standard for HC emis-
sions is based on the data supplied to the
Administrator by the industry which led
the Administrator to conclude in his
California Waiver decision (41 FR 44209,
October 7, 1976) that lead time and
technology were available for manufac-
turers to comply with this level of
stringency even though it might require
two-stroke engines of greater than 250
cc displacement to convert to four-stroke
engines.

Third, apart from issues of tech-
nological feasibility, the manufacturers
might have offered data suggesting that
for a given level of stringency in the
standard the use of the total life con-
cept was less cost-effective than use of
& half life concept. But no conclusive
arguments to this effect: were offered for
the 1978 standards which were proposed.

In summary, the Administrator has
found several reasons of public policy
which have led him to determine that the
periods of useful life set forth in these
regulations are appropriate.

EPA believes that the mileages set
forth in these regulations are the re-
quired ones under section 202(d) of the
Clean Air Act. Some commenters dis-
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agreed. These commenters argued not
only that average total life was not re-
quired as the useful life for motorcycles
under the Act, but that “half life” was.
After careful consideration of the argu-
ments and research offered by these com-
menters on the question, EPA has con-
cluded that they are in error.

In section 202(d) (1) of the Act Con-
gress specified the useful life of “light
duty vehicles” as a period of 5 years or
50,000 miles (or the equivalent). For
“any other motor vehicle,” section 202
(d) (2) requires the same or a “greater
duration or mileage.” Thus, whether mo-
torcycles are light duty vehicles or
“other” vehicles, the same floor of 5
years/50,000 miles appears to be the
minimum allowed by the Act. Some
manufacturers have suggested that the
phrase “(or the equivalent)’’ which fol-
lows “50,000 miles” in section 202(d) (1)
(and by implication in section 202(d)
(2)) evidences a Congressional intent
that the floor, or minimum, useful life
for any vehicle is its “half life,” rather
than 5 years/50,000 miles.! While it is
true that 5 years or 50,000 miles hap-
pens to equate approximately with half
of the total lifetime usage of passenger
cars (which are the sole, or at least
major, category of light duty vehicles) *
neither the language of the Act nor the
legislative history indicates a Congres-
sional intent that the half-life concept
be applied as the minimum for other
classes of vehicles, or that the words * (or
the equivalent)” have that meaning.

The inclusion of the word “equivalent’”
in section 202(d) simply took account
of the long-standing administrative pol-
icy of the Department of Health, Educa-
tion, and Welfare (which regulated mo-
tor vehicle emissions prior to the creation
of EPA) that the emission standards
must be applicable to vehicles during the
“normal service in the hands of the pub~
lic” or during the test track “equivalent”
of such normal service, since accumula-
tion of mileage during certification was
required to take place on a test track ac-
cording to a- specified urban driving
cycle. See 45 CFR 85.87, 31 FR 5177
(March 30, 1966); §85.92, 33 FR 8317
(June 4, 1968) ; § 85.92, 35 FR 17303 (No-
vember 10, 1970). For heavy duty ve-
hicles, HEW required that the standards
be applicable during “Inlormal service

2 One of the manufacturers argued that the
phrase ‘““(or the equivalent)” requires that
useful life for motorcycles be the portion of
a motorcycle’s total life that is equivalent to
the portion that 50,000 miles represents in a
passenger car’s total life, and stated that
this was 60 percent; in other words, this
comment stated that the statute required
three-fifths life, rather than half life or total
life. Another, which at a later stage argued
that the statute required half life, had
earlier argued that the phrase ‘“(or the
equivalent)” means the mileage equivalent
of 6 years of use, without regard to what
portion of the vehicle’s total life that figure
would represent, For the reasons stated in
the text neither of these positions is demon-
strated by the legislative history. .

% See International Harvester Co. v. Ruck-
elshaus, 478 F. 2d 615, 639 (D.C. Cir. 1978);
S. Rep. No. 91-1198, 91st Cong., 2d Sess. 24
(1870). \

in an urban area (or its dynamometer
operation equivalent).” Proposed 45 CFR
85.113, 33 FR 126 (January 4, 1968) ; see
§§ 85.113, 85.133, 33 FR 8319, 8322
(June 4, 1968); §§ 85.113; 85.133, 35 FR
17307, 17310, (November 10, 1970).

In sum, the origin of the phrase “(or
the equivalent) ” in section 202(d) of the
Act was simply the administrative prac-
tice of allowing a variety of different
“equivalent” methods of accumulating
mileage or time to be used to prove the
same things. This practice existed even
prior to 1970 and the phrase has been
consistently interpreted by EPA since
1970 for the same purpose.* The phrase
was not intended by Congress to be a
code word for “half life,” which could
have been expressed in explicit language
if such had been the intention. Thus the
contention that there is a legal require-
ment for the Administrator to adopt half
life as useful life is not valid.

As mentioned above, EPA believes that
it is constrained by the statute from
choosing a shorter period than it has
done for motorcycles. In fact, EPA would
have felt obligated to specify 50,000 miles
if motorcycles lasted that long in actual
service, Section 202(d) (1> of the Act
established 5 years or 50,000 miles as the
floor for useful life for light duty vehicles,
and section 202(d) (2) incorporates this
by reference as a floor for all other veni-
cles. However, it is obvious that few, i¢
any, motorcycles last 50,000 miles (al'-
though they do last 5 years or more).
This presented EPA with the choica
between mandating a tseful life milec-e
for motorcycles which is longer than the
life of the vehicle (and therefore cou'd
not be met in a certificaton durability
test) or selecting a useful life which
comes as close as possible to the statutory
floor of 50,000 mles. EPA concluded that
the Congressional standard of a 50,000
mile useful life could best be met, for a
vehicle which did not last 50,000 miles, Ly
specifying a useful-life as close to it as
possible. Since specifying useful -life as
average total life distance leads to a
much closer approximatior: of the 50,000

- *After- the 1970 amendments-of the Act,
the regulations were restructed to provide
for expressing the applicability of emission
standards in terms of the phrase “useful life,”
and the “equivalences” to normal mileage
accumulation were transferred to the defi-
nitional sections of the regulation. It was not
considered necessary to continué the phrase
“equivalent” for light duty vehicles, but the
phrase was continued for heavy. duty en-
gines, for which durability testing is nor-
mally done on an engine dynamometer, and
the length of the test is defined in terms of
hours instead of miles. 45 CFR 1201.1(a) (33)
(ii) and (iii), 36 FR 16905 (August 26, 1971).
These definitions, using the term" “‘equiva-
lent”, are currently set forth in 40 CFR
85.702(a) (17), and 85.802(a) (26) ; cf. § 85.902
(19786).

sIndeed, to adopt the view that “‘equiva-
lent” means “half life” would confer on the
Administrator discretion to change even the
five year/fifty thousand mile provision of
202(d) (1) for passenger cars if he found
from new data that some other figures- were
“equivalent” to half life. This comclusion
would be at odds with the express intent of

Congress that it, not the Administrator, set .

the useful life for automobiles.
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mile floor than would average half life
distance, this becomes the mandatory
floor. o .

As noted earlier, several manufacturers
commented on the appropriateness of the
specific values EPA had calculated for
average lifetime mileage in the NPRM.
Numerous detailed analyses of motorcycle
average total life mileage based, as the
EPA study was, on the Gallup Motorcycle
Survey data, were received as comments
to the NPRM. In calculating the useful
life values contained in this final rule
making, the best features of these an-
alyses were combined with EPA’s original
analysis to obtain the most appropriate
values, and these are used in the useful
life definition contained in this final rule
making. Life time mileages for three dis-
placement classes were determined to be
necessary and are as follows: 12,000 kilo-
metres (7,456 miles) for small displace-
ment motoreycles; 18,000 kilometres
(11,185 miles) for medium displacement
motorcycles; and 30,000 kilometres (18,-
641 miles) for large displacement motor-
cycles.

In the NPRM EPA did not propose a
period of time to accompany mileage as
a part of the useful life definition. For
the certification-compliance testing sec-
tion of the regulations a time period is
irrelevant. For the warranty or recall
provisions, however, a time period is use-
ful to provide the manufacturer some
specific limit to the period during which
the vehicles must conform to applicable
emission standards. Section 202(d) of the
Act requires that EPA must set as useful
life a period of five years or, if appro-
priate, some greater value, In this case
EPA will set the minimum period that
the law allows, or five years, as the useful
life of a motorcycle. This value will apply
regardless of the engine displacement of
the vehicle. . : C

Maintenance. The manufacturers re-
quested that break-in maintenance and
decarbonization be allowed as scheduled
maintenance, and that combustion
chamber access be allowed as unsched-
uled maintenance. Under the promul-
gated regulations, scheduled mainte-
nance has been divided into two classes:
Periodic maintenance and anticipated
maintenance. Periodic maintenance will
cover all those items which are required
at fixed distance or time intervals, such
as oil changes, tune-ups, etc. Any periodic
maintenance not specifically authorized
by the regulations may be performed as
long as a showing is made that this main-
tenance will be performed by most
owners in actual use. Anticipated main-
tenance will cover those types of failures
which are likely to occur and for which
no preventive maintenance is appro-
priate, and whose occurrence is mani-
fested by an overt indication to the
owher.

Examples of anticipated maintenance
items are piston seizure which results in
the vehicle being inoperative, or the need
for cylinder head decarbonization,
manifested by an obvious loss of power
or surging. To qualify for anticipated
maintenance, a manufacturer must spec-
ify in his application for certification
the approximate distance at which the
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need for anticipa.téd maintenance will

‘occur, and must include the mainte-

nance item in the owner’s maintenance

‘instructions. Anticipated maintenance
must be approved by the Administrator

prior to service accumulation, During
testing the ‘maintenance may be per-
formed if there is an overt indication of
the failure, and if the failure does not
otherwise render the vehicle unrepre-
sentative. Access to the combustion
chamber will be allowed only if the
manufacturer indicates prior to testing
that such a failure is anticipated to oc-
cur and if he makes a showing that the
type of maintenance which will allevi-

_ate the failure is likely to be done in the

field. .

Both the 207(a) warranty and the
recall provision apply to motorcycles.
The application of these requirements is
neither affected by, nor in conflict with,
the concept of anticipated maintenance.
Anticipated maintenance instructions
are premised on the catastrophic fail-
ure of parts to which they apply and the
fact that such parts have a known serv-
ice life less than the useful life of the
motorcycle and must be installed and
functioning in order for the motorcycle
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to operate. A catastrophic failure as used

here is one which occurs without a sig- -

nificant period of degradation of either
components or emissions performance.
It is also a failure which renders the
motorcycle inoperative. Thus, no amount
of adjustment or modification would al-
low the motorcycle to operate.

Because of the nature of catastrophic
failures, components which fail in such
a manner pose no threat to the emis-
sions performance of motorcycles. Such
failures covered by anticipated main-
tenance instructions may not be subject

“to a claim under thé section 207(a) war-

ranty or recall under section 207(c) (1).

‘However, the existence of an anticipated

maintenance instruction will not insu-
late a mamufacturer from recall or war-
ranty actions if a component to which
such an instruction applies fails in &
non-catastrophic mode. If such a com-
ponent actually deteriorates and emis-
sions exceed standards (as a direct con-
sequence of the failure or as a result of
engine adjustment to improve drive-
ability), nonconforming motorcycles
may be remedied by a claim under the
warranty and/or the recall provision.
Beginning with the 1980 model year,
EPA will specify as part of scheduled
maintenance the adjustment settings of
any components which are capable of
being adjusted and which would be ex-
pected to affect emission levels. Those
adjustments within the physically al-
lowable range that are expected to maxi-
mize driver perceived performance char-
acteristics will be specified. For exam-
ple, settings for the idle mixture, car-
buretor fuel metering rod and spark
timing will be specified, where adjust-
ment is available. Therefore, the manu-
facturers will be required to either cali-
brate the vehicle so that it meets the
standards at all adjustments or to phys-
ically and permanently constrain the
range of adjustment to the degree neces-
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“sary so that the required emission levels

will be achieved at any adjustment with-
‘in that range. It is expected that motor-
cycle manufacturers will comply with
‘this requirement by . eliminating the
need for certain in-use adjustments and
by providing physical limitations (posi-
tive stops) to the range of any remain-
ing maintenance adjustments. This pro-
cedure is being adopted because motor-
cycles to a large extent are maintained
by their owners, and these vehicles are
expected to be set by the owner to those
adjustment points that he or she per-
ceives will provide optimum performance
by improving either the power or the
fuel economy.

This procedure is intended to prevent
the above standard emission levels other-
wise associated with maladjustment. This
provision of the regulations is especially
important to the effective implementa~
tion of the 1980 standards since it is ex-
pected that the technology to be used to
meet these standards will be basically
‘engine adjustment technology. If limita-
tions are not placed on such adjustments,
it would be reasonably expected that the
effectiveness of emission control would be
‘largely negated as an inherent result of
in-use maintenance practices.

Test Procedures. In general only minor
adverse comments were received with re-
spect to the test procedures. As stated in
the NPRM preamble, consideration was
‘being given to the use of the Critical Flow
Venturi sampling system. This system
has been adopted as an allowable alter-
mnative to the proposed Positive Displace-
ment Pump constant volume sampler.

Manufacturers commented that the
pre-emission test soak period was un-
necessarily long especially for the small
displacement motorcycles. Based on
manufacturer and EPA data, the soak
period has been revised to require soak
periods of 6, 8 and 12 hours for Classes 1
through III, respectively.

Opposition to the 12 hour cyclic ac-
cumulation of durability distance was
stated by some manufacturers., It was
their opinion that this procedure added
substantial cost and delay to distance ac-
cumulation and the effect on durability
was uncertain. EPA maintains that this
procedure is relevant to durability test
cycles, and considers its use appropriate.
The Agency concluded that the non-
operating period should be reduced to 8
hours in order to minimize distance ac-
cumulation time while still achieving the
objectives of the procedure. Since the
time required to accumulate the specified
distances is 9 to 22 days, depending on
the class, this requirement is not consid-
ered unreasonable.

The emission test dynamometer re-
quirements have been restricted to per-
formance requirements in terms of the
road load characteristics and cooling.
This was done to allow the maximum
amount of test equipment flexibility for
motorcycle manufacturers. The road load
requirements have been changed from
the single velocity specification to a two
term equation of simulated road force as
a function of velocity. The specified road
load force at 65 km/h must be simulated
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-within a 5 newton (1.1 pounds force) tol-
erance. The forces at other speeds are
simulated to the best ability of the equip-
ment being used. It is the Agency’s inten-
tion to specify a force tolerance over the
entire test speed range if tests indicate
there are significant errors in emissions
or fuel economy measurement resulting
from the use of equipment which does
not accurately simulate the specified road
load. These tests will be performed after
the dynamometer being procured by EPA
becomes operational; and tolerances, if
determined necessary, will be issued for
the 1980 model year.

One manufacturer was opposed to the
emission driving schedule because of the
need for the very small motorcycles to
operate at wide open throttle during part
of the driving schedule. The required
maximum speed of 59 km/h (37 mi/h)
for urban driving is considered by EPA to
be a representative top speed for non-
freeway traffic. EPA tests revealed that
only motorcycles with certain combina-
tions of gearing and wheel size have dif-
ficulty achieving the maximum speed.
‘The present procedure which allows wide
open throttle operation in place of
achieving the required speed is consid-
ered representative of actual use, there-
fore the driving schedule as proposed is
specified.

Manufacturers commented that the
speeds in the durability eycle were also
not representative for certain motorcy-
cles. An analysis of the durability driv-
ing schedule speeds determined that cer-
tain modifications to the lap speeds
should be made. The final rule making
reflects these revised speeds.

Based on comments by one manufac-
turer, the displacement applicability of
the two sets of shift points has been
changed from above and below 170 cc to
above and below 280 cc. A requirement
for downshifting at the same vehicle
speed as the upshift has been added. The
use of manufacturer’s recommended shift
procedures is still allowable.

Motorcycle manufacturers have re-
quested the use of indoor dynamometers
for distance accumulation. There are no
specific provisions for this in the regu-
lations. However, the EPA will not dis-~
allow the use of a chassis dynamometer
solely because it is located within a build-
ing. Indoor ambient temperature and the
temperature measured at the cooling fan
that are within 5° C of outdoor ambient
are considered reasonable. Manufacturers
wishing to use an indoor chassis dyna~
mometer must request this in their ap-
plication for certification.

Comments which were received in re-

sponse to the NPRM are available for in- -

spection and copying during normal busi-
ness hours at the U.S. Environmental
Protection Agency, Public Information
Reference Unit, Room 2922 (EPA Libr-
ary), 401 M St. S.W., Washington, D.C.
20460. As provided for in 40 CFR Part 2,
a reasonable fee may be charged for
copying services.

Single coples of EPA’s detailed analysis
of the comments received, entitled
“Motorcycle Emission Regulations—

‘RULES AND REGULATIONS

Summary and Analysis of NPRM Com-
ments”, as well as copies of the Final En-
vironmental Impact Statement are avail-
able upon request from the Public In-
formation Center (PM-215), US. En-
vironmental Protection Agency, 401 M
Street, S.W., Washington, D.C. 20460.

This Notice of Final Rulemaking is is«
sued under the authority of sections 202,
206, 208 and 301(a) of the Clean Air Act,
as amended (42 U.S.C. 1857f-1, 1857f-5,
1857£-6, 1857g(a)).

" Effective date: 'This regulation becomes
effective on February 4, 1977.

Nore.—The Environmental Protection
Agency has determined that this document
contains a major regulation requiring prep-
aration of an Inflation Impact Statement
under Executive Order 11821 and OMB Cir-
cular A-107 and certifies that an Inflation
Impact Statement has been prepared.

Dated: December 23, 1976.

JOHN QUARLES,
4cting Administrator.

Subparts E and F are added as follows:

Subpart E—Emission Regulations for 1978 snd
Later New Motorcycles, General Provisions

Sec.

.86.401-78
88.402-78
86.403-78
86.404-'18
86.405-78
86.406-78

General applicability.

Definitions.

Abbreviations.

Section numbering.

Measurement system.

Introduction, structure of sub-
part, further information.

Certificate of conformity required.

QGeneral standards; increase in
emissions unsafe conditions.

Defeat devices, prohibtition.

Emission standards for 1978
motorcycles.

Emission standards for 1980
motorcycles.

Maintenance instructions,
hicle purchaser.

Maintenance instructions, submis-
sion to Administrator.

Labeling. .

Submission of vehicle identifica-
tion numbers. -

Production vehicles.

Application for certification.

Approval of application for cer-
tification.

Test fleet selection.

Engine displacement, motorcycle
classes.

Engine families.

Test fleet.

Administrator’s fleet.

‘Test vehicles, .

Service accumulation, testing and
maintenance.

Test procedures.

Service accumulation.

Emission tests. ’ .

Maintenace, scheduled; test ve-
hicles. -

Maintenance, scheduled, test ve-
hicles. |

Maintenance, unscheduled; test
vehicles.

Vehicle failure.

Data submission.

Deterioration factor.

[Reserved]

Official emission tests.

Extrapolated emission values.

Additional service accumulation.

Certification.

Amendments to the application.

86.407-78
80.408-78

86.4090-78
80.410-78

86.410-80

86.411-78 ve-

86.412-78

86.413-78
86.414-78

86.415-78
86.416-78
86.417-78.

86.418-78
86.419-78

86.420-78
86.421-78
86.422-78
86.423-78
86.424-78

86.425-78
86.426-78
86.427-78
86.428-78

86.428-80
86.429-78

86.430-78
86.431-78
86.432-78
86.433-78
86.434-78
86.435-78
86.436-78
86.437-78
86.438-78

' 86.626-78

Sec. - - -
86.439-78 Alternative procedure for amend-
ing certificates of conformity.

Maintenance of records. -
Right of entry. )
Dental, revooation or suspension
of certification. , J
86.443-78 Request for hearing.
86.444-78 Hearings on certification.

Subpart F—Emission Regulations for 1978 and '

Later New Motorcycles; Test Procedures 1
86.501-78
86.65602-78
86.503-78
86.504-78
86.505-78

86.440-78
86.441-78
86.442-78

N enise bt eai oo

Applicability.
Definitions.
Abbreviations.
Section numbering.
Introduction; structure of sub- :

part.
[Reserved)
[Reserved]
Dynamometer.
Exhaust gas sampling system.
[Reserved]
Exhaust gas analytical system.
[Reserved] .
Fuel and engine lubricant speci-
. fications.: ' .
Analytical gases.
EPA Urban Dynamometer Driving
Schedule.
Calibrations, frequency and over-
view.
[Reserved]) .
ometer calibration.
Constant volume sampler calibra-
tion.
[Reserved]
Hydrocarbon analyzer calibration.
Carbon monoxide analyzer cali-
bration.
Oxides of nitrogen analyzer cali-
bration.
Carbon dioxide analyzer calibra-
tion.
[Reserved}
Calibration of other equipment.
Test procedures, overview.
Transmissions.
Road load force and inertia
wéight determination. .
Test sequence, general require-
ments.
Vehicle preparation.
Vehicle preconditioning.
[Reserved]
[Reserved]
Dynamometer procedure.. :
Engine starting and restarting.
Dynamometer test runs.
[Reserved]
[Reserved] o
- Exhaust sample analysis.
[Reserved]
Records required.
86.543 [Reserved]
86.544-78 Calculations; exhaust emissions. -

AUTHORITY: Secs. 202, 208, 207, 208, and
301(a) of the Clean Air Act, as amended (42
U.8.C. 18567f-1, 1857f-5, 1857{-bg, 1857f-6,
1857g(a)). )

Subpart E—Emission Regulations for 1978
and Later New Motorcycles, General
Provisions

§ 86.401-78 General applicability.

(a) This subpart applies to 1978 and
later model year, new gasoline-fueled
motorcycles built after 31 December

86.506
86.607
86.508-78
86.509-78
86.510
86.511-78
86.512
86.513-78

86.514-78
86.515-78

86.516-78

86.617
86.518-78
86.519-78

86.520
86.621-78
86.522-78

86.523-78
86.524-78
86.525

86.527-78
86.528-78
86.529-78

86.530-78

86.531-78
86.532-78
86.533
86.534
86.5635-78.
86.536-78
86.637-78
86.538
86.539
‘86.5640-78
86.541
86.5642-718

1971,

(b) Motocycles with engine displace-
ments less than 50 cc (3.1 cu. in.) are
excluded from the requirements of this
subpart.

(c¢) A motorcycle is excluded from the
requirements of this subpart, if, with an
80 kg (176 1b) driver, it cannot:
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(1) Start from a dead stop using only
the engine, or

(2) Exceed a maximum speed of 40
km/h (24.9 mph) level paved surfaces.

§ 86.402-78 Definitions.

(a) The definitions in this section ap-
ply to this subpart and also to Subpart F.

“Act” means Part A of title II of the
Clean Air Act, 42 U.S.C. 1857 f-1 through
i-7, as amended by Pub. L. 91-604.

“Administrator” means the Adminis-
trator of the Environmental Protection
Agency or his authorized representative.

“Class’, see § 86.419.

“Crankcase emissions” means airborne
substances emitted to the atmosphere
from any portion of the engine crank-
case ventilation or lubrication systems. -

“Curb mass” means the actual or
manufacturer’s estimated mass of the
vehicle with fluids at nominal capacity
and with all equipment specified by the
Administrator.

“Displacement”, and “Displacem&nt
Class”, see § 86.419.

“Engine family” means the basic clas-
sification unit of a manufacturer’s prod-

uct line used for the purpose of test,

fleet selection and determined in accord-
ance with § 86.420. ) L

“Engine-displacement-system combi-
nation” means an engine family-dis-
placement-emission control system com-
bination.

“EPA Enforcement Officer” means any
officer or employee of the Environmental
Protection Agency so designated in writ-
ing by the Administrator (or by his
designee).

«Exhaust emissions” means substances
emitted to the atmosphere from any
opening downstream from the exhaust
port of a motor vehicle engine.

“Fyel system” means the combina-
tion of fuel tank, fuel pump, fuel lines,
oil injection metering system, and car-
buretor or fuel injection components,
and includes all fuel system vents.

“I.oaded vehicle mass” means curb
mass plus 80 kg (176 Ib.), average driver
mass. : :

“Model year” means the manufac-
turer’s annual production period (as de-
termined by the Administrator) which
includes January first of such calendar
year. If the manufacturer has no annual
production period, the term “model year”
shall mean the calendar year.

“Motorcycle” means any motor ve-
hicle with a headlight, taillight, and
stoplight and having: Two wheels, or
Phree wheels and a curb mass less than
or equal to 680 kilograms (1499 pounds).

“Oxides of nitrogen” means the sum
of the nitric oxide and nitrogen dioxide
contained in a gas sample as if the nitric
oxide were in the form of nitrogen
dioxide.

«“Scheduled maintenance” means any
adjustment, repair, removal, disassem-
bly, cleaning, or replacement of vehicle
components or systems which is per-
formed on a periodic basis to prevent
part failure or vehicle malfunction, or
anticipated as necessary to correct an

overt indication of vehicle malfunction

RULES AND REGULATIONS
or failure for which periodic mainte-
nance is not appropriate.

“Span gas” means a gas of known con-
centration which is used routinely to set
the output level of any analyzer. )

_ “System” includes any motor vehicle
modification which controls or causes
the reduction of substances emitted from
motor vehicles.

“Useful life” is defined for each class
(see § 86.419) of motorcycle:

Class I-5.0 years or 12,000 km (7,456 miles),

-whighever first occurs.

Class II—5.0 years or 18,000 km (11,185
miles), whichever first occurs.

Class III—5.0 years or 30,000 km (18,641
miles), whichever first occurs.

“Unscheduled maintenance” means
any inspection, adjustment, repair, re-
moval, disassembly, cleaning, or replace-
ment of vehicle components or systems
which is performed to correct or diag-
nose a part failure or vehicle malfunc-
tion which was not anticipated.

“Zero (0) kilometers (miles)” means
that point after initial engine starting
at which normal ‘assembly line operations
and adjustments are completed.

§ 86.403-78 Abbreviations.

The abbreviations used in this subpart
have the following meanings in both cap-

.ital and lowercase:

ASTM—American Society for Testing and
Materials. .

C—Celsius.

cc—Cubic centimetre(s).

cfh—Cubic feet per hour.

cfm—Cubic feet per minute.

cm—Centimetre(s). :

CO—Carbon monoxide.

-CO,—Carbon dioxide.

Conc-—Concentration.

cu.—Cubic.

CVS—Constant volume sampler.
EGR—Exhaust gas recirculation.
EP—End point. . ’
EPA—Environmental Protection Agency.
F--Fahrenheit.

h—hour.

HC—Hydrocarbon(s).

_Hg—Mercury.

H,0—Water.

in—Inch(es).

K—Kelvin,

kg—Kilogram(s).
km—Kilometre(s).
kpa—Kilopascals.
1b—Pound(s).

m—Metre(s).

mph—Miles per hour.
mm—Millimetre(s).
N,—Nitrogen.

NOx—Oxides of nitrogen.
No.—Number.

O,—Oxygen.

Pa—Pascal(s).

Phb—Ilead.

ppm—Parts per million by volume.
psi—Pounds per square inch.
psig—Pounds per square inch gauge.
R—Rankine.
rpm—Revolutions per minute.
wi—Weight.

°—Degree(s).

% —Percent.

§ 86.404-78 Section numbering.
(a) The year of initia} applicability of
a section is indicated by its section num-

ber. The two digits following the hyphen
designate the first model year for which
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a section is effective. A section remains
effective until superseded.

Example. Section 86.411-78 applies to 1978
and subsequent model years until it is super-
seded. If a _§86.411-81 is promulgated it
would take. effect beginning with 1981;
§86.411-78 would apply to years 1978
through 1980.

(b) A reference to a section without
a year designation implies the appro-
priate model year.

- Example. When considering 1979 vehicles
a reference to §86.411 implies § 86.411-79.
However if no § 86.411-79 has been promul-
gated then § 86.411-78 is implied; See para-

* graph (a) of this section.

§ 86.405~78 Measurement system.

(a) This subpart and Subpart F have
been written using System International
(SD units. SI units will be used to deter-
mine compliance with these regulations.
English equivalents have been indicated
solely for the user’s convenience.

§ 86.406-78 Imroduction, structure of
subpart, further information.

(a) This subpart contains general pro-
visions regulating the emission of air
pollution from new motorcycles. Test
procedures are found in Subpart F.

(b) Several discrete concepts are ad-
dressed: i

(1) Requirements. §§ 86.407 to 86.415.

(2) Application for certification.
§§ 86.416 and 86.417.

(3) Test fleet selection. § §86.418 to
86.423. .

(4) Service accumulation, testing,
maintenance, certification. §§ 86.424 to
86.439.

(5) Administrative
§§ 86.440 to 86.444. .

(¢) The certification procedure to be
followed depends upon the manufactur-
er’s projected sales. . .

(1) New motorcycles, produced by a
manufacturer whose projected U.S. sales
of motorcycles is 10,000 or more units
(for the model year in which certification
is sought) shall demonstrate compliance
with all general standards and all specific
emission requirements before they can
be sold in the United States. The manu-
facturer is required to submit an applica-
tion with sales data, product informa-
tion, required maintenance, testing and
service accumulation procedures. The
Administrator will select vehicle(s)
which will represent the manufacturer’s
product line. The manufacturer is re-
quired to construct these vehicles to be
representative of actual production.
Service is accumulated and emission
tests performed with data submitted to
the Administrator. The Administrator

provisions.

_may run his own tests to confirm the

manufacturer’s results. The Administra-
tor will review the data and either grant
or deny certification. If the manufac-
turer wishes to make changes to a certi-
fied vehicle, or to produce a new vehicle,
the Administrator must be notified. The
Administrator may require testing to
demonstrate continued compliance with
emission standards. Each vehicle must
be labeled with tune up specifications
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and the purchaser must be supplied with
maintenance instructions. Also, informa-
tion on production vehicles must be sup-
plied to the Administrator.

(2) New motorcycles produced by a
manufacturer whose projected U.S. sales
of motorcycles is less than 10,000 units
(for the model year in which certifica-
tion is sought) shall meet both the gen-
eral standards and specific emission re-
quirements described in § 86.401 through
§86.417, § 86.425, § 86.437, and § 86.440
through § 86.444 of this subpart before
they can be sold in the United States. The
manufacturer is required to submit an
application containing a statement that
his vehicles conform to the applicable
emission standards. The manufacturer is
required to retain in his records, but not
submit with the application, valid emis-
sion test data which support his state-
ment. The Administrator will review the
application and either grant or deny
certification. Each vehicle must be
labeled with tune up specifications and
the purchaser must be supplied with
maintenance instructions. Also, informa-
tion on production vehicles must be sup-
plied to the Administrator,

(d) Manufacturers who are consider-

Ing an application should contact: -

Director, Certification Division, Environ-
mental Protection Agency, 2565 Ply-
mouth Rd., Ann Arbor, Michigan 48105
and state whether he plans to certify for
total sales of greater than or less than
10,000 vehicles for the applicable model
year,

§ 86.407-78 Cenrtificatc of conformity
required.

Every new motorcycle manufactured
for sale, sold, offered for sale, introduced
or delivered for introduction into com-
merce, or Imported into the United States
which 1is subject to any of the standards
prescribed in this subpart is required to
be covered by a certificate of conformity
issued pursuant to this subpart.

§ 86.408-78 General standards; in-
crease in emissions; unsafe condi-
tions.

(a) Any system installed on or incor-
porated in a new motorcycle to enable
such vehicle to conform to standards im-
posed by this subpart:

(1) Shall not in its operation or func-
tion cause the emission into the ambient

air of any noxious or toxic substance that

would not be emitted in the operation of
such vehicle without such system, except
as specifically permitted by regulation;
and

(2) Shall not in its operation, func-
tion, or malfunction result in any unsafe
condition endangering the motorcycle,
its rider(s), or persons or property in
close proximity to the vehicle.

(b) Every manufacturer of new motor-
cycles subject to any of the standards
imposed by this subpart shall, prior to
taking any of the actions specified in
section 203(a) (1) of the Act, test or cause
to be tested motorcycles In accordance
with good engineering practice to ascer-
tain that such test vehicles will meet the
requirements of this section for the use-
ful life of the vehicle.

RULES AND REGULATIONS
§ 86.409-78 Defeat devices, prohibi-
tion. .

(a) No motorcycle shall be equipped
with a defeat device.

(b) Defeat device means any element
of destgn which:

(1) Senses temperature, vehicle speed,
engine RPM, transmission gear, mani-
fold vacuum, or any other parameter for
the purpose of activating, modulating,
delaying or deactivating the operation of
any part of the emission control system
and

(2) Reduces the effectiveness of the
emission control system under conditions
which may reasonably be expected to be
encountered in normal urban vehicle op-
eration and use, unless .

(1) Such conditions are substantially
Included in the Federal emission test
procedure, or

(1) The need for the device is justi-
fled in terms of protecting the vehicle
against damage or accident, or

(iii) The device does not go beyond
the requirements of engine starting or
warm-up.

§ 86.410~-78 Emission
1978 motorcycles.

(a) (1) Exhaust emissions from 1978
model year motorcycles shall not exceed:

() Hydrocarbons. (A) For vehicles
with engine displacements equal to or
greater than 50 cc (3.1 cu. in.) but less
than 170 cc (10.4 cu. in)), 5.0 grams per
vehicle kilometre.

(B) For vehicles with engine displace-
ments equal to or greater than 170 cc
(10.4 cu. in.) but less. than 750 cc (45.8
cu. in.), the standard s .computed by use
of the following formula, rounded in ac-
cordance with ASTM E 29-67 to two sig-
nificant figures: -

Hydrocarbon standard in grams per vehicle

kilometre=5.040.0165X (D-170). -

where:

D = engine displacement of the motorcycle
in cubic centimetres, see § 86.418.

(C) For vehicles with engine displace-
ments equal to or greater than 750 cc
(45.8 cu. in.), 14 grams per vehicle kil-
ometre.

(i) Carbon monoxide: 17 grams per
vehicle kilometre.

(2) The standards set forth in para-
graph (a) (1) of this section refer to the
exhaust emitted over driving schedules
as set forth in Subpart F and measured
and calculated in accordance with those
procedures.

(b) No crankcase emissions shall be
discharged into the ambient atmosphere
from any new motorcycle subject to this
subpart.

§ 86.410-80 Emission
1980 motoreycles.

(a) (1) Exhaust emissions from 1980
model year motorcycles shall not exceed:

(1) Hydrocarbons. 5.0 grams per ve-
hicle kilometre.

(ii) Carbon monozxide. 12 grams per
vehicle kilometre.

(2) The standards set forth in para-
graph (a) (1) of this section refer to the
exhaust emitted over driving schedules
as set forth in Subpart P and measured

standards for

standards for

and calculated in accordance with those
procedures.

(b) No crankcase emissions shall be
discharged into the ambient atmosphere
from any new motorcycle subject to this
subpart.

§ 86.411-78 Maintenance
vehiele purchaser.

(a) The manufacturer shall furnish or
cause to be furnished to the ultimate pur-
chaser of each new motorcycle the writ-
ten instructions for the periodic and an-
ticipated maintenance and use of the
vehicle by the ultimate purchaser as may
be reasonable and necessary to assure the
proper functioning of emission control
systems for the vehicle’s useful life.

(1) Such instructions shall be provided
for those vehicle and engine components
listed in Appendix VI to this part (and
for any other components) to the extent
that maintenance of these components is
necessary to assure the proper function-
ing of emission control systems.

(2) Such instructions shall be in the
English language and in clear, and to the
extent practicable, nontechnical lan-

instructions,

guage.

(b) The maintenance instructions re-
quired by this section shall:

(1) Contain a general description of
the documentation which the manufac-
turer will require from the ultimate pur-
chaser or any subsequent purchaser as
evidence of compliance with the instruc-
tions, and

(2) Specify the performance of all
scheduled maintenance performed by the
manufacturer under § 86.428.

§ 86.412-78 Maintenance instructions,
submission to Administrator.

(a) Insiructions for wultimate pur-
‘chaser. (1) The manufacturer shall pro-
vide to the Administrator, at least 30 days
before being supplied to the ultimate pur-
chaser (unless the Administrator con-
sents to a lesser period of time), a copy of
the maintenance instructions which the
manufacturer proposes to supply to the
ultimate purchaser. The instructions
must include the periodic and anticipated
maintenance contained in the applica-
tion for certification or contained in the
manufacturers’ records (if anticipated
sales are less than 10,000 units). Such in-
structions must be reasonable and neces-
sary to assure the proper functioning of
the vehicle’s emission control systems.

(2) Any revision to the maintenance
instructions which will affect emissions
shall be supplied to the Administrator at
least 30 days before being supplied to the
ultimate purchaser unless the Adminis-
trator consents to a lesser period of time.

(b) Other instructions. The manufac-
turer of any new motorcycle subject to
any of the standards prescribed in this
subpart shall submit to the Administra-
tor at the time of issuance by the manu-
facturer, copies of all sales brochures,
instructions, or explanations regarding
the use, repair, adjustment, maintenance,
or testing of such vehicle relevant to the
control of crankcase or exhaust emis-
sions, issued by the manufacturer for use
by other manufacturers, assembly plants,
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distributors, dealers, repair facilities, and
ultimate purchasers. Any material not
translated into the English language need
not -be submitted unless specifically re-
quested by the Administrator.

§ 86.413-78 Labeling.

(a) (1) The manufacturer of any
motorcycle shall, at the time of manu-
facture, afiix a permanent, legible label,
of the type and in the manner described
below, containing the information here-
inafter provided, to all production
models of such vehicles available for
sale to the public and covered by a cer-
tificate of conformity.

(2) A plastic or metal label shall be
welded, riveted, or otherwise perma-
nently attached and must be readily ac-
cessible. Multi-part labels may be used.

(3) The label shall be affixed by the
vehicle manufacturer who has been is-
sued the certificate of conformity for
such vehicle, in such a manner that it
cannot be removed without destroying or
defacing the label.

(4) The label shall contain the follow-
ing information lettered in the English
language in block letters and numerals,
which shall be of a color that contrasts
with the background of the label:

(i) The label heading. Vehicle Emis-

" sion Control Information;

(ii) Full corporate name and trade-
mark of the manufacturer;

(iii) Engine displacement (in cubic
centimetres) and engine family identifi-
cation;

(iv) Engine tune up specifications and
adjustments, as recommended by the
manufacturer, including idle speed, igni-
tion timing, and the idle air-fuel mixture
setting procedure and value (e.g., idle
CO, idle air-fuel ratio, idle speed drop).
These specifications shall indicate the
proper transmission position during tune
up;

(v) Any specific fuel or engine lubri-
cant requirements (e.g., lead content,
Research octane number, engine lubri-
cant type);

(vi) An unconditional statement of
conformity to USEPA regulations which
jincludes the model year; for example,
This Vehicle Conforms to USEPA Regu-
lation Applicable to Model Year
New Motorcycles.

(b) The provisions of this section
shall not prevent a manufacturer from
also reciting on the label that such ve-
hicle conforms to any other applicable
Federal or State standards for new
motorcycles or any other information
that such manufacturer deems necessary
for, or useful to, the proper operation
and satisfactory maintenance of the
vehicle.

§ 86.414-78 Submission
identification numbers.

(a) Upon request by the Adminis-
trator, the manufacturer of any motor-
cycle covered by a certificate of con-
formity shall, within 30 days, identify
by vehicle identification number, the
vehicle(s) covered by the certificate of
conformity.

of  vehicle

RULES AND REGULATIONS

(b) The manufacturer of any motor-
cycle covered by a certificate of con-
formity shall furnish to the Administra-
tor, at the beginning of each model year,
any vehicle identification number cod-
ing system which identifies whether such
vehicle(s) are covered by a certificate
of conformity.

§ 86.415-78 Produetion vehicies.

(a) Any manufacturer obtaining cer-
tification shall supply to the Administra-
tor, upon his request, a reasonable num-
ber of production vehicles selectec by the
Administrator which are representative
of the engines, emission control systems,
fuel systems, and transmissions offered
and typical of production models avail-
able for sale under the certificate. These
vehicles shall be supplied for testing at
such time and place and for such reason-
able periods as the Administrator may
require.

(b) Any manufacturer obtaining cer-
tification shall notify the Administrator,
on a quarterly basis, of the number of
vehicles of each engine family-engine
displacement-emission control system-
fuel system-transmission type-inertial
mass category combination produced for
sale in the United States during the pre-
ceding quarter.

(¢c) All motorcycles covered by a cer-
tificate of conformity shall prior to de-
livery to the ultimate purchaser be ad-

“ justed, by the manufacturer or his agent,

to the ignition timing specification de-
tailed in § 86.413.

§ 86.416-78 Application for certifica-
tion.

(a) New motorcycles produced by a
manufacturer whose projected sales in
the United States is 10,000 or more units
(for the model year in which certifica-
tion is sought) are covered by the fol-
lowing:

(1) An application for a certificate of
conformity to the regulations in the Eng-
lish language applicable to new motor-
cycles shall be made to the Administra-
tor by the manufacturer and shall be up-~
dated and corrected by amendment.
Where possible, a manufacturer should
include in a single application for certi-
fication, a description of all vehicles in
each class for which certification is re-
quired. A manufacturer may, however,
choose to apply separately for certifica-
tion of part of his product line. The se-
lection of test vehicles and the computa-
tion of test results will be determined
separately for each application.

(2) The application shall be in writ-
ing, signed by an authorized representa-
tive of the manufacturer, and shall in-
clude the following:

(i) Identification and description of
the vehicles covered by the application
and a description of their engine, emis-
sion control system and fuel system com-
ponents. This shall include a detailed de-
seription of each auxiliary emission con-
trol device. Transmission gear ratios,
overall drive ratios and vehicle mass (or
range of mass) shall also be included.
The label and its location shall be spec-
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ified, § 86.413.. Available optional equip-
ment shall be described.

(i) The range of available fuel and ig-
nition system adjustments.

(ili) Projected U.S. sales data sufficlent
to enable the Administrator to select a
test fleet representative of the vehicles
for which certification is requested. If
reduced testing based on low sales vol-
ume is requested the method of p(redict-
ing sales shall be described.

(iv) A description of the test equip-
ment (if applicable) and fuel and engine
lubricant proposed to be used.

(v) A description of the proposed serv-
ice accumulation procedure and a
description of the proposed scheduled
maintenance.

(vi) A statement of recommended
periodic and anticipated maintenance
and procedures necessary to assure that
the vehicles covered by .a certificate of
conformity in operation conform to the
regulations, listings of the fuels and
lubricants to be recommended to the ulti-
mate purchaser and a description of the

program for training of personnel for .

such maintenance, and the equipment
required to perform this maintenance.

(vii) A description of normal assembly
line operations and adjustments if such
procedures exceed 10 km (6.2 miles) or
one hour of engine operation.

(3) Completed copies of the application
and of any amendments thereto, and a’l
notifications under §§ 86.438 and 86.439
shall be submitted in such multinle copies
as the Administrator may require.

(4) For purposes of this section, “aux-
iliary emission control device” means any
element, of desion which genses temnera-
ture, vehicle speed, enzine RPM, trans-
mission gear, manifold vacuum, or any
other parameter for the purpose of ’
activating, modulating, delaying, or de-
activating the operation of any part of
the emission control system.

(b) New motorcycles produced by a
manufacturer whose projected sales in
the United States is less than 10,000 units
(for the model year in which certification
is sought) are covered by the following:

(1) Al the information that would
otherwise be required to be submitted to
EPA under paragraph (a) (2) of this sec-
tion must be made a part of the manu-
facturer’s records, except there is no re-
quirement to submit the information to
the Administrator or receive approval
from the Administrator.

(2) Section 86.437 details the state-
ments that these manufacturers are re-
quired to provide to the Administrator.

(¢) For the purpose of determining ap-
plicability of paragraphs (a) or (b) of
this section, where there is more than one
importer or distributor of vehicles manu-
factured by the same person, the pro-
jected sales shall be the aggregate of the
projected sales of those vehicles by such
importers or distributors.

§ 86.417-78 Approval of application
for certification.

(a) After a review of the application
for certification and any other informa-
tion which the Administrator may re- -
quire, the Administrator may approve
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the application and select a test fleet as
appropriate.

(b) The Administrator may disapprove
in whole or in part an application for
certification for reasons including in-
completeness, inaccuracy, inappropriate
proposed distance accumulation proce-
dures, maintenance, test equipment, label
content or location, fuel or lubricant, and
incorporation of defeat devices in vehi-
cles described by the application, Where
any part of an application is rejected, the

RULES AND REGULATIONS

Administrator shall notify the manu-

facturer in writing and set forth the rea-

sons for such rejection. The manufac-

guger4may request a hearing under
6.443.

§86.418-78 Test fleet selection.

(a) Test fleet selection and require-
ments on test vehicles are found in
§§ 86.419 to 86.423. This selection process
;578&1;0 graphically depicted in Figure

. Fipure E78-1 Sclection Process

Vehicles
Grouped

[Mclass 1
LiL-_l&ir_z:_ﬂ __..!F*
into

displacemen
J Application ¢lasses

| [ Class 11
170 - 279 ce

Manufacturer
wmay place any
vehicle into

higher class

el

§ 86.419-78 Engine displacement, mo-
toreycle classes.

(a) (1) Engine displacement shall be
calculated using nominal engine values
and rounded to the nearest whole cubic
centimetre, in accordance with ASTM E
29-67.

(2) For rotary engines, displacement
means the maximum volume of a com-
bustion chamber between two rotor tip
seals minus the minimum volume of that
combustion chamber between those two
rotor tip seals times three times the
number of rotors.
cc=(max. chamber volume—min, chamber
volume) X3xno. of rotors

(b) Motorcycles will be divided into
classes based on engine displacement.

(1) Class I—50 to 169 cc (3.1 to 10.4
cu. in.).

(2) Class II—170 to 279 cc (10.4 to 17.1
cu. in.).

(3) Class IIT—280 cc and over (17.1
cu. in. and over).

(¢} At the manufacturer’s option, a
vehicle described in an application for
certification may be placed in a higher
class (larger displacement). All proce-

dures for the higher class must then be .

complied with, compliance with emission
standards will be determined on the basis
of engine displacement.

§ 86.420-78 Engine families.

(a) The vehicles covered in the appli~
cation will be divided into groupings
whose engines are expected to have simi-
lar emission characteristics throughout
their useful life. Each group of engines
with similar emission characteristics
shall be defined as a separate engine
family. . .

One vehicle
selected per
J«.__ﬁ engine

family

YES

requests [ ——
reduced tes One Vehicle
vehicles fo selected for
J ceach engine
engine X0 e
families ™ family -
with less {displacement -
than 5,000 system
annual sales|
|

i ?
—> Testing |-+

(b) Reciprocating families. To be
classed in the same engine family, recip-
rocating engines must be identical in all
of the following applicable respects:

(1) The combustion cycle.

(2) The cooling mechanism.
~ (3) The cylinder configuration (inline,
vee, opposed, bore spacings, etc.).

(4) The number of cylinders.

(5) The engine displacement class.
§ 86.419.

(8) The method of air aspiration.

(7) The number of catalytic convert-
ers, location, volume, and composition.
¢ (8) The thermal reactor characteris-

ics.

(9) The number of carburetors.

(10) The prechamber characteristics.

(11) The number of tune ups to be
performed during service accumulation.

(c) At the manufacturer’s option, re-
ciprocating engines identical in all the
respects listed in paragraph (b) of this
section may be further divided into dif-
ferent engine families if the Adminis-
trator determines that they may be ex-
pected to have different emission charac-
teristics. This determination will be based
upon a consideration of features such as:

(1) The bore and stroke.

(2) The combustion chamber config-
uration.

(3) The intake and exhaust timing
method of actuation (poppet valve, reed
valve, rotary valve, etc.).

(4) The intake and exhaust valve or
port sizes, as applicable.

(5) The fuel system.

(6) The exhaust system.

(d) Rotary families. 'To be classed in
the same engine family, rotary combus-
tion cycle engines must be identical in
all of the following applicable respects:

(1) The major axis of the epitrochoidal
curve.

(2) The minor axis of the epitrochoidal
curve.

(3) The generating radius of the
epitrochoidal curve.

(4) The cooling mechanism.

(5) The number of rotors.

(6) The engine displacement class,
§ 86.419. :

(1) The method of air aspiration. -

(8) The number of catalytic conver-
ters, location, volume and composition.

(9) The thermal reactor character-
istics.

(10) The number of carburetors.

(11) The prechamber characteristics.

(12) The number of tune ups to be
performed during service accumulation.

(e) At the manufacturer’s option, ro-
tary combustion cycle engines identical
in all the respects listed in paragraph (d)
of this section, may be further divided
into different engine families if the Ad-
ministrator determines that they may be
expected to have different emission
characteristics. This determination will
be based upon a consideration of fea-
tures, such as: .

(1) The width of the rotor housing.

(2) The type and location of intake
port (side, peripheral, combination, etc.).

(3) The number of spark plugs per
rotor. .

(4) The fuel system.

(5) The exhaust system. )

(f) Where engines are of a type which
cannot be divided into engine families
based upon the criteria listed in para-
graphs (b)_and (d) of this section, the
Administrator will establish families of
those engines based upon the features
most related to their emission charac-
teristics. .

§ 86.421-78 Test fleet.

(a) A test vehicle will be selected by
the Administrator to represent each en-
gine-displacement-system combination.
The configuration (engine calibration,
transmission, drive ratio, mass, options,
etc.) in the manufacturer’s application
which the Administrator believes has the
greatest probability of exceeding the
standards will be selected. -

(b) At the manufacturer’s option, the
Administrator will only select one vehi-
cle to represent each engine family where
the total projected annual sales for that
family are less than 5,000 vehicles.

(c) A manufacturer may elect to op-
erate and test additional vehicles which
are identical to those selected by the Ad-
ministrator. Written notice of a commit-
ment to operate and test additional ve-
hicles shall be given to the Administrator
prior to the start of testing and not later
than 30 days following notification of the
test fleet selection. The results of tests
performed by the manufacturer will be
combined to determine deterioration fac-
tors. Each vehicle must meet applicable
standards when tested by the Adminis-
trator and when those results are pro-
jected to the useful life.

(d) In lieu of testing a test vehicle and
submitting data therefore, a manufac-
turer may, with the prior written ap-
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proval of the Administrator, submit ex-
haust emission data on a similar vehicle
for which certification has previously
been obtained or for which all applicable
data has previously been submitted.

§ 86.422-78 Administrator’s fleet.

The Administrator may require addi-
tional test vehicles identical in all ma-
terial respects to vehicles selected in ac-
cordance with § 86.421. The number of
vehicles selected shall not increase the
size of the test fleet by more than 20 per-
cent or one vehicle, whichever is greater.

§ 86.423-78 'Test vehicles.

(a) At zero kilometres before testing or
beginning to accumulate service on the
test vehicle, the manufacturer shall pro-
vide the zero kilometre documents as re~
quired by the Administrator, and make
the vehicle available for such testing or
inspection as the Administrator may re-
quire. Testing or service accumulation
shall not begin until authorized by the
Administrator. Failure to comply with

Mechanical
failure, not
covered by

Led NO
7| or anticipated
maintenance,

Accumulate
one half of
useful life
distance ==
mine & emission
tests required

DF line
below or

all points { -
below std.
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these requirements will invalidate all test
data submitted for the vehicle.

(b) Once a manufacturer begins to
operate a test vehicle, as indicated by
compliance with paragraph (a) of this
section, the data from the vehicle will be
used, unless specified otherwise by the
Administrator. Discontinuation of a ve-
hicle shall be allowed only with the writ-
ten consent of the Administrator. .

(c¢) Test vehicles shall be calibrated at
zero kilometres within the production
tolerences applicable to the manufactur-
er’s specifications.

(d) The Administrator may disqualify
a vehicle which receives assembly line
operations and adjustments which will
not be performed on production vehicles.

§ 86.424-78 Service accumulation, test-
ing and maintenance.

(a) Service accumulation, emission
testing and maintenance are described in
§8§ 86.425 to 86.429. The testing and cer-
tification procedures are graphically de-
picted in Figure E78-2.
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Figure E78-2 Testing and Certification

§ 86.425-78 Test procedures.

(a) Motorcycle emission test proce-
dures are found in Subpart F.

(b) The Administrator may prescribe
emission test procedures for any motor-
cycle which he determines is not suscep~
tible to satisfactory testing by the pro-
cedures set forth in Subpart F.

(¢) Testing of any type with respect to
any test vehicle other than that specified
in this subpart and Subpart F is not al-
lowed except as specifically authorized
by the Administrator.

§ 86.426~-78 Service accumulation.

(a) The procedure for service accumu-
lation will be the Durability Driving
Schedule as specified in Appendix IV to
this Part. A modified procedure may also
be used if approved in advance by the
Administrator. Except with the advance
approval of the Administrator, all vehi-
cles will accumulate distance at a meas<
ured curb mass which is within 5 kg (11.0
1b) of the curb mass specified by the Ad-
ninistrator.

(b) During service accumulation, vehi- '

cles shall not be operated for more than
12 hours during an operating sequence.

Engine shutdowns are permitted during
the operating sequence, but the periods
of shutdown are not included in the 12
hour total. Following each operating se-
quence, the vehicle shall soak, without
operation, for a minimum of 8 hours.
During soak periods, the vehicle shall be
exposed to normal outside ambient tem-
peratures and humidity conditions unless
vehicle maintenance or servicing is being
performed.

§ 86.427-78 Emission tests.

(a) Each test vehicle shall be driven
with all emission control systems in-
stalled and operating for the following
total test distances, or for such lesser
distance as the Administrator may agree
to as meeting the objectives of this pro-
cedure. (See § 86.419 for class explana-
tion). ’

Totaltest Minimum Minimum
distance  test distance number
(kilometers) (kilometers) of tests

Displacement
class

500

2,
2, 500
3,500

NS
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(b) All vehicles shall undergo at least
four emission tests; one at the minimum
test distance, one before and one after
periodic maintenance, and one at the
total test distance. If no maintenance is
scheduled, then at least two tests will be
performed, at equal intervals, between
the minimum and total test distances.
Additional tests may be performed; such
tests must be at equal intervals and ap-
proved by the Administrator prior to
starting service accumulation.

(c) Where the Administrator agrees to
a lesser distance for service accumula-
tion, he may modify the maintenance
provisions of this Subpart. _

(d) All tests required by this subpart
must be conducted at an accumulated
distance within 250 kilometers (155 mi)
of the nominal distance at each test
point.

(e) Up to three valid tests may be con-
ducted at each test point. The number
of valid tests must be the same at each
test point for a given vehicle.

(#) The Administrator may require
that any one or more of the test ve-
hicles be submitted to him, at such
places as he may designate, for the
purpose of conducting emissions tests.
The Administrator may specify that he
will conduct such testing at the manu-
facturer’s facllity, in which case instru-
mentation and equipment specified by
the Administrator shall be made avail-
able by the manufacturer for test opera-
tions. Any testing conducted at a
manufacturer’s facility pursuant to this
paragraph shall be scheduled by the
manufacturer as promptly as possible,

(g) Whenever the Administrator con-
ducts a test on a test vehicle, the results
of that test, unless subsequently invali-
dated by the Administrator, shall com-
prise the data for fthe vehicle at that
prescribed test point and the manufac-
turer’s data for that prescribed test
point shall not be used in determining
compliance with emission standards.

§ 86.428~78 Maintenance, scheduled;
test vehicles. - T

(a) Periodic maintenance on the en-
gine, emission control system, and fuel
system of test vehicles shall be sched-
uled for performance at the same dis-
tance intervals that will be specified in
the manufacturer’s maintenance in-
structions furnished to the ultimate pur-
chaser. Such maintenance shall be per-
formed only under the following
provisions. .

(b) Periodic major engine tune-ups to
the manufacturer’s specifications may
be performed no more frequently than
as follows nor may any tune-up be per-
formed within 1000 km prior to the total
test distance.

Minimum
interval
Displacement class: (kilometers)
) Y 8, 000
B 8, 000
8 1) 4, 000

(¢) A scheduled major engine tune
up shall be restricted to items listed be-
low and shall be conducted in a manner
consistent with service instructions and
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specifications provided by the manufac-
turer for use by customer service per-
sonnel. The following items may be in-
spected, replaced, cleaned, adjusted,
and/or serviced as required: (1) Breaker
points, timing, (2) idle speed and idle
air/fuel mixture, (3) valve lash, 4)
engine bolt torque, and ¢5) spark plugs.

(d)» [Reserved}

(e) Periodic change of engine and
transmission oil, and change or service
of oil, air, and fuel filters will be al-
lowed at the same distance intervals that
will be specified in the manufacturer’s
maintenance instructions.

(f) Requests for authorization of peri-
odic maintenance of emission control re-
lated components not specifically author-
ized to be maintained by this section,
and for anticipated maintenance (see
§ 86.428), must be made prior to the be-
ginning of distance accumulation. The
Administrator will approve the perform-
ance of such maintenance in the manu-
facturer makes a satisfactory showing
that the maintenance will be performed
on vehicles in use and that the main-
tenance is reasonable and necessary.

(1) The EGR system may be serviced
& maximum of two times during the du-
rability service accumulation if failure of
the EGR system activates an audible and/
or visual signal approved by the Adminis-

- trator which alerts the vehicle operator
to the need for EGR system maintenance,
or if the need for periodic maintenance
of the EGR system is overtly signalled to
the vehicle operator by an appropriate
means, e.g., an indicator light or signifi~
cantly reduced driveability performance.

(2) The catalytic converter may be
serviced only once during the durability
service accumulation if failure of the cat-
alytic converter activates an audible
and/or visual signal approved by the Ad-
ministrator which alerts the vehicle op~
erator to the need for catalytic converter
maintenance, or if the need for periodic
maintenance of the catalytic converter
is overtly signalled to the vehicle operator
by an appropriate means, e.g., an indica-
tor light or significantly reduced drive-
ability performance.
© (g) Certain engine components may
require maintenance which, by its nature,
cannot be scheduled for periodic inter-
vals, but which the manufacturer believes
will be necessary. For example, piston and
cylinder replacement caused by piston
seizure which results in the vehicle be-
ing inoperative; or, in the case of two-
stroke engines, decarbonization, the need
for which is signalled to the vehicle op-
erator by significantly reduced drivea-
bility performance. Such maintenance is
designated anticipated maintenance. An-
ticipated maintenance must be identified
by the manufacturer and approved as
being appropriate by the Administrator
prior to the start of service accumulation.
The approximate distance at which the
need for anticipated maintenance may
arise must be specified in the application
for certification.

(h) Complete emission tests (see Sub-
part F) are required, unless waived by
the Administrator, before and after any
vehicle maintenance which may reason-
ably be expected fo affect emissions.

RULES AND REGULATIONS

§ 86.428-80 Maintenance, scheduled:

test vehicles.

(a) Periodic maintenance on the en-
gine, emission contro? system, and fuel
system of test vehicles shall be scheduled
for performance at the same distance in-
tervals that will be specified in the man-
ufacturer’s maintenance instructions fur-
nished to the ultimate purchaser. Such
maintenance shall be performed only un-
der the following provisions.

(b) Periodic major engine tune-ups to
the manufacturer’s specifications may be
performed no more frequently than as
follows nor may any tune-up be per-
formed within 1000 km prior to the offi-
cial test.

Minimum
Displacement . interval
class: (Kilometer)
T e 3,000
I 3, 000
IXE e 4, 000

(¢) A schieduled major engine tune-up
shall be restricted to items listed below
and shall be conducted in a manner con-
sistent with service instructions and spe-

_cifications provided by the manufacturer

for use by customer service personnel.
The following items may be inspected,
replaced, cleaned, adjusted, and/or serv-
iced as required: (1) Breaker points,
timing, (2) idle speed and idle air/fuet
mixture, (3) valve lash, (4) engine boit
torque, and (5) spark plugs.

(d) The Administrator will specify the
ignition timing, idle air fuel mixture and

other fuel system adjustments to be used .

at each tune-up. The settings selected
will be those the Administrator deems ap-
propriate within the physically available
range.

(e) Periodic change of engine and
transmission oil, and change or service
of oil, air, and fuel filters will be allowed
at the same distance intervals that will
be specified in the manufacturer’s main-
tenance instructions.

(fy Requests for authorization of pe--

rlodic maintenance of emission control
related components not speeifically au-
thorized to be maintained by this see-
tion, and for anticipate@ mamtenance
(see § 86.428), must be made prier to
the beginning of distance accumulation.
The Administrator will approve the per-
formance of such maintenance i the
manufacturer makes a satisfactory
showing that the maintenance wilt be
performed on vehicles in use and that
the maintenance is reasonable and
necessary.

(1) The EGR system may be serviced
& maximum of two times during the
durability service accumulation if failure
of the EGR system activates an audible
and/or visual signal approved by the
Administrator which slerts the vehicle
operator to the need for EGR system
maintenance, or if the need for periodic
maintenance of the EGR system is
overtly signalled to the vehicle operator
by an appropriate means, e.g., an indi-
cator light or significantly reduced drive-
ability performance..

(2) The catalytic converter may be
serviced only once during the durability
service accumulation if failure of the

eatalytic converter activates an audible
and/or visual signal approved by the Ad-
ministrator which alerts the vehicle
operator to the need for catalytic con-
verter maintenance, or if the need for
periodic maintenance of the catalytic
converter is overtly signalled to the ve-
hicle operator by an appropriate means,
e.g., an Indicator light or significantly
reduced driveability performance.

(g) Certain engine components may
require maintenarice which, by its na-
ture, cannot be scheduled for periodic
intervals, but which the manufacturer
believes will be necessary. For example,
piston and cylinder replacement caused

- by piston seizure which results in the

vehicle being inoperative; or in the case
of two-stroke engines, decarbonization,
the need for which is signalled to the
vehicle operator by significantly reduced
driveability performance. Such mainte-
nance is designated anticipated mainte-
nance. Anticipated maintenance must
be identified by the manufacturer and
approved as being appropriate by the
Administrator prior to the start of serv-
ice accumulation. Ther approximate dis-
tance at which the need for anticipated
maintenance may arise must be specified
in the application for certification.

(h) Complete emission tests (see Sub-
part F) are required, unless waived by
the Administrator, before and after any
vehicle maintenance which may reason-
ably be expected to affect emissions.

§ 86.429-78 . Maintenance,
uled; test vehicles.

(a) Any unscheduled engine, emission
control system, or fuel system adjust-
ment, repair, removal, disassembly,
cleaning, or replacement on vehicles
shall be performed only with the advance
approval of the Administrator.

(1) In the case of unscheduled main-
tenance, such approval will be given if
the Administrator:

(i) Has made a preliminary determi-
nation that part failure or system mal-
function, or the repair of such failure
or malfunction, does not render the ve-
hicle unrepresentative of vehicles in use,
and does not require direct acecess to the
combustion chamber, except for spark
plug, fuel injection component, or re-
movable prechamber removal or replace-
ment; and

(i) Has made a determination that
the need for maintenance or repairs is
indicated by an overt indication of mal-
function such as persistent misfire, ve-
hicle stall, overheating, fluid leakage,
loss of oil pressure, or charge indicator
warning.

(2) Emission measurements may not
be used as a means of determining the
need for unscheduled maintenance under
paragraph (2) (1) (1) of this section.

(b) Repairs to vehicle components of
test vehicles, other than the engine, emis-
sion control system, or fuel system, shall
be performed only as a result of part
failure, vehicle systern malfunction, or
with the advance approval of the Ad-
ministrator.

(¢) The Administrator shall be given
the opportunity to verify the extent of an
overt indication of part failure and/or

unsched-
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vehicle malfunction (e.g., misfire, stall),
or an activation of an audible and/or
visual signal, prior to the performance of
any maintenance to which such overt in-
dication or signal is relevant under the
provisions of this section.

(d) Equipment, instruments, or tools
may not be used to identify malfunction-
ing, maladjusted, or defective engine
components unless the same or equiva-
lent equipment, instruments, or tools will
be available at dealerships and other
service outlets and

(1) Are used in conjunction with
scheduled maintenance on such com-
ponents, and

(2) Are used subsequent to the identi-
fication of a vehicle or engine malfunc-
tion, as provided in paragraph (a) (1) of
this section for durability or emission
data vehicles, or

(3) Unless specifically authonzed by
the Administrator.

(e) If the Administrator determines
that part failure or system malfunction
occurrence and/or repair rendered the
vehicle unrepresentative of vehicles in
use, the vehicle shall not be used as a test
vehicle.

(f) Complete emission tests are re-
quired, unless waived by the Adminis-
trator, before and after any vehicle
maintenance which may reasonably be
expected to affect emissions.

§ 86.430-78 Vehicle failure.

(a) Any test vehicle which incurs ma-
jor mechanical failure necessitating dis-
assembly of the engine shall not be used
as a test vehicle. This prohibition does
not apply to failures occurring after the
official test at the total test distance.

§ 86.431-78 Data submission.

(a) Data from all tests (including
voided tests) shall be air posted to the
Administrator within 72 hours (or deliv-
ered within five working days). In addi-
tion, all test data shall be compiled and
provided to the Administrator. Failure
to comply with these requirements may
invalidate all test data submitted for
the test vehicle.

(b) The manufacturer shall furnish to
the Administrator explanation for void-
ing any test. The .Administrator will
determine if voiding -the test was appro-
priate based upon the explanation given
by the manufacturer. If the Adminis~
trator determines that voiding the test
was not appropriate, the Administrator

" may require that the data from that

test be used in the calculation of the
deterioration factor for emissions.

(c) When unscheduled or anticipated
maintenance is performed, a complete
record of all pertinent maintenance, in-
cluding a preliminary engineering report
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of any malfunction diagnosis and the
corrective action taken shall be included
with the test data. A complete engineer-
ing report shall be delivered or air posted
to the Administrator within 10 working
days after the tests. In addition all test
data and maintenance reports shall be
compiled and provided to the Adminis-
trator.

(d) A complete record of all mainté-
nance shall be supplied.

§ 86.432-78 Deterioration factor.

(a) Deterioration factors shall be de-
veloped for each test vehicle from the
emission test results. A separate factor
shall be developed for each pollutant.
Results of all valid tests performed by
the manufacturer shall be used. When
the Administrator conducts service ac-
cumulation, results from all tests he
performed shall be used.

(b) Emission results which are less
than 0.10 g/km shall be considered to be
0.10 g/km for purpcses of this section.

(c) Test results for each pollutant
shall be plotted as a function of the
service accumulated at the start of the
emission test, rounded to the nearest
kilometre. These results shall be corre-
lated to a straight line, fit by the method
of least squares.

(d) An exhaust emission deterioration
factor will be calculated by dividing the
predicted emissions at the useful life dis-
tance by the predicted emissions at the
total test distance. Predicted emissions
are obtained from the correlation devel-
oped in paragraph (c) of this section.

Predicted total distance emissions
Predicted total test distance
emissions

These interpolated and extrapolated
values shall be carried out to four places

Factor=

to the right of the decimal point before -
g po - must be below the standards, and

dividing one by the other to determine
the deterioration factor. The results shall
be rounded to three places to the right of
the decimal point in accordance with
ASTM E 29-67.

(e) Deterioration factors computed to
be less than 1.0 shall be 1.0.

§ 86.433-78 [Reserved]
§ 86.434-78 Official emission tesis.’

(a) At the conclusion of service ac-
cumulation, and after emission.tests for
deterioration, the vehicle shall receive an
official emission test. The Administrator
shall designate where this test will occur.

(b) The manufacturer may request a
second official test. The results of the
second test will be used to determine
compliance.

(¢) If the emission results from the
official test exceed the standards (with-
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out correction for deterioration), certifi-
cation will be denied.

§ 86.435-78 Extrapolated emission val-
ues.

(a) If the deterioration factor lines

are below the standards between the

minimum test distance and the useful

. life, or if all points used to generate the

lines are helow the standards, predicted
useful life emissions shall be calculated.
If not, the manufacturers may elect to
withdraw the vehicle or accumula,be ad-
ditional service.

(b) The emission results of each pol-
Iutant obtained from the official test will
be multiplied by the appropriate deteri-
oration factor to determine useful life
emissions.

(1) If the useful life emissions are be-
low the standards, certification will be
granted.

(2) If any of the useful life emissions
exceed the emission standards, the ve-
hicle must (f not withdrawn) accumu-~
late distance to the useful life,

§ 86.436-78

lation.

(a) Additional service up to the useful
life will be accumulated under the same
conditions as the initial service accumu-
lation.

(b) New deterioration lines will be
generated using all test points (except
the first official EPA test) up to the use-
ful life. The same procedures for deter-
mining the original deterioration line
will be used.

(¢) The vehicle will receive a final
EPA official test. The manufacturer
may request a second test. The results
of the second test will be used to deter-
mine compliance.

(d) To qualify for certfiication:

(1) The final EPA official test results

Additional service accumu-

(2) The deterioration line must be be-
low the standard at the minimum test
distance and the useful life, or all points
used to generate the line, must be below
the standard.

(e) If the vehicle is unable to complete
the total distance due to engine mechan-
i;:a.l failure, certification will be granted
if:

(1) The mechanical failure was antic-
ipated, § 86.428, and

(2) A new deterioration line using all
available data, except the official EPA
test, is below the standard at the mini-
mum test distance and at the useful life,
and

(3) The results of the EPA official test,
when adjusted by the new deterioration
factor, are below the standards.

(f) The provisions of this section are
graphically depicted in Figure E78-3.
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Figure E78-3 Additional Distance Accumulation

§ 86.437-78 Certification.

(a) New motorcycles produced by a
manufacturer whose projected sales in
the United States is 10,000 or more units
(for the model year in which certifica-
tion is sought) are covered by the fol-
lowing:

* €1) The manufacturer shall submit
to the Administrator a statement that
the test vehicles with respect to which
data are submitted have been tested in
accordance with the applcable test pro-
cedures, that they meet the require-
ments of such tests, and that, on the ba-
sis of suech tests, they conform to the re-
quirements of the regulations. in this
part. I such statements cannot be made
with respect to any vehicle tested, the

vehicle shall be identified, and all per--

tinent test data relating thereto shall be
supplied. -

(2} (1) I, after a review of the test re-
ports and data submitted by the manu-
facturer, data derived from any inspec-
tion carried out under § 86.441 and any
other pertinent data or information, the
Administrator determines that a test ve-
hicle(s) meets the requirements of the

- Act and of this subpart, he will issue a
certificate of conformity with respect to
such vehicle(s) except in cases covered
by § 86.442,

(ii) Such certificate will be issued for

such period not to exceed one model year .

as the Administrator may determine

and upon such terms as he may deem .

necessary to assure that any new motor-
cycle covered by the certificate will meet
the requirements of the Act and of this
subpart. Each such certificate shall con-
tain the following language:

This certificate covers only those new
motorcycles which conform in all material
respects, to the design specifications that ap-
pled to those vehicles described in the ap-
plication for certification and which are pro-

duced during the ____. model year period of
the said manufacturer, as defined in 406 CFR
§ 86.402.

It is a term of this ceriificate that the
manufacturer shall consent to all inspections
described in 40 CFR 86.441 which concern
either the vehicle certified, or any produc-
tion vehicle covered by this certificate, or any
production vehicie which when completed
will be claimed to-be cevered by this cer-
tificate. Fallure to comply with all the re-
quirements of §86.441 with respect to any
such vehicle may lead to revocation or sus-
pension of this certificate as specified in 40
OFR 86.442. It 1s also a term of this certificate
that this certificate may be revoked or sus-
pended for the other reasons stated in
§ 86.442.

(iii) The certificate will cover all ve-
hicles represented by the test vehiele and
will certify compliance with no more
than one set of applicable standards.

(3) (D I, after a review of the test re-
ports and data submitted by the man-
ufacturer, data derived from any addi-
tional testing conducted pursuant to

. § 86.427, or information derived from any
" Inspection carried out under § 86.441, or

any other pertinent data or information,
the Administrator determines that one or
more test vehicles of the certification test
fleet do not meet applicable standards,
he will notify the manufacturer in writ-
ing, setting forth the basis for his deter-
mination. The manufacturer may request
a hearing on the Administrator’s deter-
mination.

(i) The manufacturer may, at his op-
tion, proceed with any of the following
alternatives with respect to any vehicles
represented by a test vehicle(s) deter-
mined not in compliance with applicable
standards:

(A) Request a hearing.

(B) Delete from the application for
certification the vehicles represented by
the failing test vehicle. (Vehicles so de-
leted may be included in a later request

- for eertification under paragraph (b) (2)
* (iiiy of this section.) The Administrator
“'will then select Ix place of each failing
- vehicle an alternate vehicle chosen in ac-
- cordance with selection eriteria employed
In selecting the veliicle that Iailed, or

(C) Repair the test vehicle and demon-

- strate by testing that it meets applicable

" stamdards. Another vehicle which is fn all

- material respects the samé s the first
vehicle, as repatred, shall then be oper-
ated and tested In accordance with ap-
plicable test procedures.

ity If the manufacturér does not re-

- quest a hearing or present the requiréed
data under subparagraph (2) of this par-

- agraph, the Administrator will deny cer-

- tification. ’

"~ by New motorcycles produced by a
manufacturer whose projected sales in
the United States is less than 10,000 units
(for the model year in which certification
is sought) are covered by the following:

(1) The manufacturer shall submit to
the Adriinistrator an application for cer-
tification containing the following:

(1) ‘A brief description of the vehicles
to be covered by the certificate (the man-
ufacturer’s sales data book or adwertising

- Including speeifications will satisfy this

- requirement for most manufacturers) .

(iiy A statement signed by an author-
ized representative of the manufaecturer
stating: “The vehicles described herein
have been tested in accordance with the
provisions of Subpart E, Title 40, United
States Code of Federal Regulations, and
on the basis of those tests are in con-
formance with that Subpart. Al of the
data and records required by that Sub-
part are on file and are available for
inspection by the Administrator. Total
sales of vehicles subject to this Subpart
will be limited to less than 10,000 units.”

(2) If, after a review of the statement

- the Administrator determines that the

-requirements of this subpart have been

-met, he will issue a certificate of con-
formity with respeet to the described
Z:hicles except in eases covered by § 86.-

2.

(3> Such certificate will be issued for
such a period not to exceed one model
year as the Administrator may determine

-and upon such terms as he may deem
necessary to assure that any new motor-

- cycle covered by the certificate will meet
the regiurements of the Act and of this
subpart. Each such certificate shall con-
tain the following language: )

This certificate covers ne more than 9999
new motorcycles as described in the appli-
cation for certification, and the records re-
quired in 40 CFR 86.416, manufactured by
and which are produced during
model year period of the said
manufacturer, as defined in 40 CFR 86.402.

It is a term of this certificate that the
manufacturer shall consent to all inspec-
tions described in 40 CFR 86.441 which con-

* cern either the vehicle certified or any pro-
duction vehicle covered by this certificate or
any production vehicle which when com-
pleted will be claimed to be covered by this
certificate. Failure to comply with all the
requirements of § 86.441 with respect to any
such vehicle may lead to revocation or sus-
pension of this certificate as specified in 40
CFR 86.442. It is a term of this certificate that
this certificate may be revoked or suspended
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for the other reasons stated in § 86.442. I% is
also & term of this certificate that no changes
shall be made to the vehicles covered by this
certificate that will cause the vehicle’s emis-
sions to exceed the applicable emissiox atand~
ards as set forth in this chapter.

(4) The certificate will cover all vehicles
described by the manufacturer.

(5).(1) If, after a review of the state-
ments and descriptions submitted by the
msanufacturer, the Administrator determines
that the applieable requirements have not
been met, he will notify. the manufacturer in
writing, setting forth the basis for his deter-
mination. The manufacturer may request a
hearing on the Administrator’s determina-

tion. .
(it) If the manufacturer does not request

a hearing or present the required information
the Administrator will deny certification.

§ 86.438-78 Amendments to the appli-

cation.

(a) The manufacturer shall inform
the Administrator by way of amendment
to the application of any proposed
changes to vehicles in production or ad-
ditional vehicles to be produced. The Ad-
ministrator will, if appropriate, select a

. new test vehicle. Except as provided in
_ § 86.439, no changes may be instituted
until approved by the Administrator.

(b) The Administrator may allow re-
duced testing.

§ 86.439-78 Alternative procedure for
amending certificates of conformity.

(8) A manufacturer; in lieu of notify-
ing the Administrator in advance of an
addition of a vehicle under § 86.438, may
notify him by appropriate amendment
to the application for certification con-
currently - with implementation of the
change or addition if the manufacturer
determines on the basis of emission data
that the addition or change will not
adversely affect (cause to increase above
the applicable standards) emissions from
the affected vehicles. Upon such notifica-
tion, the manufacturer may proceed to
put the addition or change into effect.
The applicable certificate of conformity
then in effect will be deemed amended
as set forth in the amended application
unless and until the amendment is re-
jected by the Administrator under para-
graph (¢) of this section.

(b) The manufacturer may continue to
produce vehicles as described in the
amendment to the application for certifi-
cation for a maximum of 30 days, unless
the Administrator grants an extension in
writing. This period may be shortened by
a notification in accordance with para-
graph (¢) of this section.

(¢) If the Administrator determines,
based upon the description of the amend-
ment to the application, that no addi-
tional test data will be required, he will
notify the manufacturer in writing of
the acceptability of the amended appli~
cation. If the Administrator determines
that additional test data will be required,
he will so notify the manufacturer and
proceed as in § 86.438.

(d) Election to produce vehicles under
this section will be deemed to be a con-
sent to recall all vehicles which the Ad-
ministrator determines under § 86.438 do

not meet applicable standards, and to
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cause such noenconformity to be remedied
at no expense to the owner.

(e) Any changed or added vehicles
produced after the manufacturer is noti-
fied of the rejected application amend-
ment will not be -covered by a certifi-
cate of conformity.

§ 86.440-78 Maintenance of recerds.

“ (a) The manufacturer of any motor-
cycle subject to any of the standards or
procedures prescribed in this subpart
shall establish, maintain and retain the
following adequately organized and in-
dexed records;

(1) General records. (1) (A) Identifi-
cation and description of all certifica-
tion vehicles for which testing is re-
quired under this subpart.

(B) A description of all emission con-
trol systems which are installed on or
incorporated in each certification vehicle.

(C) A description of all procedures
used to test each such certification ve-
hicle.

(ii) A properly completed application,
following the format prescribed by the
U.S. EPA for the appropriate year of pro-
duction, fulfills each of the requirements
of this paragraph.

(2) Individual records. (i) A brief his-
tory of each motorcycle used for certifi-
cation under this subpart in the form of
a separate booklet or other document for
each separate vehicle in which shall be
recorded:

(A) In the case where a current pro-
duction engine is modified for use in a
certification vehicle, a description of the
process by which the engine was selected
and of the modification made, glving
specifically the place of modification and
installation of the engine into the certi-
fication vehicle and the person(s) in
charge of modification and installation.
In. the case where the engine for a cer-
tification vehicle is not derived from a
current production engine, a general de-
seription of the build-up of the engine
(e.g., experimental heads were cast and
machined according to supplied draw-
ings, etc.) giving specifically the place of
engine assembly and installation into a

_certification vehicle and the person(s) in

charge of engine assembly and installa-
tion. In both cases above, a description
of the origin and selection process for
the carburetor, fuel system, emission
control system components, and exhaust
after treatment device shall be included.
The required descriptions shall specify
the steps taken to assure that the certi-
fication vehicle with respect to ils en-
gine, drive train, fuel system, emission
control system components, exhaust after
treatment device, vehicle mass, or any
other device or component that can rea-
sonably be expected to influence exhaust
emissions, will be represented of produc-
tion vehicles, and that either all compo-
nents and/or vehicle construction proc-
esses, component inspection and selection
techniques, and assembly techniques em-
ployed in constructing such vehicles are
reasonably likely to be implemented for
production vehicles or that they are as
closely analogous as practicable to
planned construction and assembly
processes.
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(B) A com_lete record of all emis-
sion- tests performed. (except tests per-
formed by EPA directly), including all
individual worksheets and/or other
documentation relating to- each such
test, or exact copies thereof; the date,
time, purpose, and location of each test;
the distance accumulated on the vehicle
when the test began and ended; and the
names of supervisory personnel respon-
sible for the conduct of the test.
~ (C) The date and times of each serv-
ice accumulation run, listing both the
distance accumulated. and the name of
each rider or each operator of the auto-
maitic service accumulation device.

(D) If used, the record of any devices
employed to record the speed and/or dis-
tance in relationship to time of the test
vehicle. )

q&:) A record and description of all
madintenance and other servicing per-
formed, giving the date and time of the
annance or service, the reason for
it, the person authorizing it, and the
names of supervisory personnel respon-
sible for the conduct of the maintenance
or sexvice. The deseription shall indicate
whether or not EPA specifically con-
sented to the work and, if EPA did not,
shall list. the provision of this subpart
which authorizes its performance.

(F) A record and description of each
test. performed to diagnose engine or
emissions control system performance,
giving the date and time of test, the rea-
son for it, the person authorizing it, and
the names of supervisory personnel re-
sponsible for the conduct of the test.

(G) The dates and times that the ve-
hicle was idle in storage, in transit or
transport, and required soak periods.

(H) A brief description of any signifi-
cant events affecting the vehicie during
any time in the period covered by the
history not. described by an entry under
one of the previous headings including
such extraordinary events as vehicle ac-
cidents or rider speeding citations or
warnings.

(ii) Each such history shall be started
on the date that the first of any of the
selection of build~up activities in para-
graph (a)(2) (1) (A) of this section oc-
curred with réspect to the certification
vehicle, shall be updated each time the
operational status of the vehicle changes
or additional work is performed on it,
and shall be kept in a designated loca-
tion.

(3) All records required to be main-
tained under this subpart shall be re-
tained by the manufacturer for a period
of six (8) years after issuance of all cer-
tificates of conformity to which they
relate. Records may be retained as hard
copy or reduced to microfilm, punch
cards, etc., depending on the record re-
tention procedures of the manufacturer:
Provided, That in every case all the in-
formation contained in the hard copy
shall be retained.

§ 86.441-78 Right of entry.

(a) Any manufacturer who has applied
for certificationrof a new motoreycle sub~
ject to certification tests under this Sub-
part shall admit or cause fo be admitted
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any EPA Enforcement Oificer during op-
erating hours on presentation of any cre-
dentials to any of the following:

(1) Any facility where any such tests
or any procedures or activities connected
with such tests are or were performed.

(2) Any facility where any new motor-
cycle which is being, was or is to be tested
is present.

(3) Any facility where any construc-
tion process or assembly process used in
the modification or build-up of such a

" vehicle into a certification vehicle is tak-

ing place or has taken place.

(4) Any facility where any record or
other document relating to any of the
above is located.

(b) Upon admission to any facility re-
ferred to in paragraph (c) (1) of this sec-
tion, any EPA Enforcement Officer shall
be allowed:

(1) To inspect and monitor any part
or aspect of such procedures, activities,
and testing facilities, including, but not
limited to, monitoring vehicle precondi-
tioning, emissions tests and service accu~
mulation, maintenance, and vehicle soak
and storage procedures; and to verify
correlation or calibration of test equip-
ment;

(2) To inspect and make copies of any
such records, designs, or other ‘docu-
ments; and

(3) To inspect and/or photograph any
part or aspect of any such certification
vehicle and any components to be used
in the construction thereof. -

(¢) In order to allow the Administra-
tor to determine whether or not produc-
tion motorcycles conform in all material
respects to the deslgn specifications
which applied to those vehicles described
in the application for certification for
which a certificate of conformity’ has
been issued and to standards prescribed
under section 202 of the Act, any manu-
facturer shall admit any EPA Enforce-
ment Officer on presentation of creden-
tials to both:

{1) Any facility where any document
design, or procedure relating to the trans.
lation of the design and construction o
engines and emission related components.

' described in the application for certifica-

tion or used for certification testing into
production vehicles is located or carried
on; and

(2) Any facility where any motorcycles
to be introduced into commerce are
manufactured or assembled.

(d) On admission to any such facility
referred to in paragraph (c¢) (3) of this
section, any EPA Enforcement Officer
shall be allowed:

(1) To inspect and monitor any as-
pects of such manufacture or assembly
and other procedures; .

(2) To inspect and make copies of an;
such records, documents or designs; and

(3) To inspect and photograph any
part or aspect of any such new motor-
cycles and any component used in the
assembly thereof that are reasonably re-
lated to the purpose of his entry.

(e) Any EPA Enforcement Officer shall
be furnished by those in charge of a fa-
cility being inspected with such reason-
able assistance as he may request to help
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him discharge any function listed in this

paragraph. Each applicant for or recipi-

ent of certification is required to cause
those in charge of a facility operated for
its benefit to furnish such reasonable as-
sistance without charge to EPA whether
or not the applicant controls the facility.

(f) The duty to admit or cause to be
admitted any EPA Enforcement Officer
applies whether or not the applicant
owns or controls the facility in question
and applies both to domestic and to for-
eign manufacturers and facilities. EPA
will not attempt to make any inspections
which it has been informed that local
law forbids. However, if local law makes
it impossible to do what is necessary to
insure the accuracy of data generated at
a facility, no informed judgment that a
vehicle or engine is certifiable or is cov-
ered by a certificate can proéperly be
based on that data. It is the responsibility
of the manufacturer to locate its testing
and manufacturing facilities in jurisdic-
tions where this situation will not arise.

(g) For purposes of this section:

(1) “Presentation of credentials” shall
mean display of the document designat-
ing a person as an EPA Enforcement
Officer. :

. (2) Where vehicle, component, or en-
gine storage areas or facilities are con-
cerned, “operating hours” shall mean all
times during which personnel other than
custodial personnel are at work in the
vicinity of the area or facility and have
access to it.

(3) Where facilities or areas other
than those covered by paragraph (g) (2)
of this secfion are concerned, “operating
hours” shall mean all times during which
an assembly line is in operation or all
times during which testing, maintenance,
service .accumulation, production or
compilation of records, or any other pro-
cedure or activity related to certification
testing, to translation of designs from the
test stage to the production stage, or to
vehicle manufacture or assembly is being
carried out in a facility.

, (4) “Reasonable assistance” includes,
but is not limited to, clerical, copying, in-
terpretation and translation services, the
making available on request of personnel
of the facility being inspected during
their working hours to inform the EPA
Enforcement Officer of how the facility
operates and.to answer his questions, and
the performance on request of emissions

tests on any vehicle which is being, has.

been, or will be used for certification
testing. Such tests shall be nondestruc-
tive, but may require appropriate service
accumuiation. A manufacturer may be
compelled to cause-the personal appear-
ance of any employee at such a facility
before an EPA Enforcement Officer by
written request for his appearance,
signed by the Assistant Administrator for
Enforcement, served on the manufac-

Jturer. Any such employee who has been

instructed by the manufacturer to ap-
pear will be entitled to be accompanied,
represented, and advised by counsel. No
counsel who accompanies, represents, or
advises an employee compelled to appear
may accompany, represent, or advise any
other person in the investigation.

(5) Any entry without 24 hours prior
written or oral notification to the af-
fected manufacturer shall be authorized
in writing by the Assistant Administrator
for Enforcement.

§ 86.442-78 Denial, revocation, or sus-
pension of certification,

(a) Notwithstanding the fact that any
certification vehicle(s) may comply with
other provisions of this subpart, the
Administrator may withhold or deny the
issuance of a certificate of conformity
(or suspend or revoke any such certifi-
cate which has been issued) with respect
to any such vehicle(s) if:

(1) The manufacturer submits false
or incomplete information in his applica-
tion of certification thereof: or

(2) The manufacturer renders inac-
curate or invalid any test data which he
submits pertaining thereto or otherwise
circumvents the intent of the Act or of
this subpart with respect to such vehicle:
or

(3) Any EPA Enforcement Officer is
denied access on the terms specified in
§ 86.441 to any facility or portion thereof
which contains any of the following:

(i) The vehicle, or

(ii) Any components used or consid-
ered for use in its modification or build-
up into a certification vehicle, or

(iii) Any production vehicle which is
or will be claimed by the manufacturer
to be covered by the certificate, or

(iv) Any step in the construction of a
vehicle described in (¢) of this subdivi-
sion, or .

(v) Any records, documents, reports,
or histories required by this Part to be
kept concerning any of the above.

(4) Any EPA Enforcement Officer is
denied “reasonable assistance” (as de-
fined in § 86.444) in examining any of
the items listed in paragraph (a) (1) (iii)
of this section.

(b) The sanctions of withholding, de-
nying, revoking, or suspending of a cer-
tificate may be imposed for the reasons
in paragraph (a) of this section only
when the infraction is substantial.

(¢) In any case in which a manufac-
turer knowingly submits false or inac-
curate information, or knowingly ren-
ders inaccurate or invalid any test data,
or commits any fraudulent acts and such-
acts contribute substantially to the Ad-
ministrator’s decision to issue a certifi- -
cate of conformity, the Administrator
may deem such certificate void ab initio.

(d) In any case in which certification
of a vehicle is proposed to be withheld,
denied, revoked, or suspended under
paragraphs (a) (3) or (a) (4) of this sec-
tion, and in which the Administrator
has presented to the manufacturer in-
volved reasonable evidence that a viola-
tion of §86.441 in fact occurred, the
manufacturer, if he wishes to contend
that, even though the violation occurred,
the vehicle in question was not involved
in the violation to a degree that would
warrant withholding, denial, revocation,
or suspension of certification under
either paragraphs (a)(3) or (a)(4) of
this section, shall have the burden of

FEDERAL REGISTER, VOL. 42, NO. 3—WEDNESDAY, JANJARY 5, 19,7



i e e P e TP

4y

R

o e

establishing that contention to the sat-
isfaction of the Administrator.

(e) Any reveeation or suspension of
certification under paragraph (a) of this
section shall:

(1) Be made only after the manu-
facturer concerned has Heen offered an
opportunity for a hearing conducted in
accordance with § 86.444 hereof.

(2) Extend no further than to forbid
the introduction into commerce of ve-
hicles previously covered by the certifi-
cation which are still in the hands of the
manufacturer, except in cases of such
fraud or other misconduct as makes the
certification invalid ab initio.

(f) The manufacturer may request in
the form and manner specified in § 86.~
443 that any determination made by the
Administrator under paragraph (a) of
this section to withhold or deny certifica-
tion be reviewed in a hearing conducted
in accordance with § 86.444. If the Ad-
ministrator finds, after a review of the
request and supporting data, that the
request raises a substantial factual issue,
he will grant the request with respect to
such issue.

§ 86.443-78 Request for hearing.

Within 30 days following receipt of
notification that an application has been
rejected or that certification has been
denied, the manufacturer may request a
hearing on the Administrator’s deter-
mination. The request shall be in writing,
signed by an authorized representative
of the manufacturer and shall include a
statement specifying the manufacturer’s
objections to the Administrator’s deter-
minations, and data in support of such
objections. If, after the review of the
request and supporting data, the Ad-
ministrator finds that the request raises
a substantial factual issue, he shall pro-
vide -the manufacturer a hearing with
respect to such issue.

§ 86.444—78 Hearings on certification.

(a) (1) After granting a request for a
hearing under § 86.443 the Administrator
will designate a Presiding Officer for the
hearing.

(2) The General Counsel will represent
the Environmental Protection Agency in
any hearing under this section.

(3) If a time and place for the hearing
have not been fixed by the Administra-
tor under-§ 86.443, the hearing shall be
held as soon as practicable at a time and
place fixed by the Administrator or by

the Presiding Officer.

(4) In the case of any hearing re-
quested pursuant to § 86.437, the Admin-
istrator may in his discretion direct that
all argument and presentation of evi-
dence be concluded within such fixed
period not less than 30 days as he may
establish from the date that the first
written offer of a hearing is made to the
manufacturer. To expedite proceedings,
the Administrator may direct that the
decision of the Presiding Officer (who
may, but need not be the Administrator
himself) shall be the final EPA decision.

(b) (1) Upon his appointment pursu-
ant to paragraph (a) of this section, the

RULES AND REGULATIONS

Presiding Officer will establish a hearing
file.. The file shall consist of the notice
issue by the Administrator under a hear-
ing and the supporting data submitted
therewith and all documents.relating to
the request for eertification and all docu~
ments submitted therewith, and corre-
spondence and other data material to the
hearing.

(2) The appeal file will be available for
inspection by the applicant at the office
of the Presiding Officer.

(¢c) An applicant may appear in per-
son, or may be represented by counsel or
by any other duly authorized representa-
tive.

(d) (1) The Presiding Officer upon the
request of any party, or in his discretion,
may arrange for a prehearing confer-
ence at a time and place specified by him
to consider the following:

(i) Simplification of the issues;

(ii) Stipulations, admissions of fact,
and the introduction of documents;

(jii) Limitation of the number of ex-
pert witnesses;

(iv) Possibility of agreement disposing
of all or any of the issues in dispute;

(v) Such other matters as may aid in
the disposition of the hearing, including
such additional tests as may be agreed
upon by the parties.

(2) The results of the conference shall
be reduced to writing by the Presiding
Officer and made part of the record.

(e) (1) Hearings shall be conducted by
the Presiding Officer in an informal but
orderly and expeditious manner. The
parties may offer oral or written evi-
dence, subject to the exclusion by the
Presiding Officer of irrevelant, immate-
rial, and repetitious evidence.

(2) Witnesses will not be required to
testify under oath. However, the Pre-
siding Officer shall call to the attention
of witnesses that their statements may
be subject to the provisions of Title 18
U.S.C. 1001 which imposes penalties for
knowingly making false statements or
representations, or using false documents
in any matter within the jurisdiction of
any department or agency of the United
States.

(3) Any witness may be examined or
cross-examined by the Presiding Officer,
the parties, or their representatives.

(4) Hearings shall be reported verba-
tim. Copies of transcripts of proceedings
may be purchased by the applicant from
the reporter.

(5) All written statements, charts, tab-
ulations, and similar data offered in evi-
dence at the hearing shall, upon a show-
ing satisfactory to the Presiding Officer
of their authenticity, relevancy, and ma-
teriality, be received in evidence and
shall constitute a part of the record.

(6) Oral argument may be permit-
ted in the discretion of the Presiding
Officer and shall be reported as part of
the record unless otherwise ordered by
him.

) (1) The Presiding Officer shall
make an initial decision which shall in-
clude written findings and conclusions
and the reasons or basis therefore on
all the material issues of fact, law, or
discretion presented on the record. The
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findings, conclusions, and written deci-
sfon shall be provided.to the parties and
made a part of the recard.. The initial
decision shall beeome the decision of the.
Administrator without further proceed-
ings unless there is an appeal to the Ad-
ministrator or motion for review by the
Administrator within 20 days of the date
the initial decision was filed.

(2) On appeal from -or review of the
initial -decision the Administrator shall
have all the powers which he would have
in making the initial decision including
the discretion to require or allow briefs,
oral argument, the taking of additional
evidence or the remanding to the Pre-
siding Officer for additional proceedings.
The decision by the Administrator shall
include written findings and conclusions
and the reasons or basis therefore on all
the material issues of fact, law, or dis-
cretion presented on the appeal or con-
sidered in the review.

5ub|;art F—Emission Regulations for 1978
and Later New Motorcycles; Test Pro-
cedures

§ 86.501-78 Applicability.

(a) This subpart contains the motor-
cycle test procedures speeified in Sub-
part E. :

(b) Provisions of this subpart apply
to tests performed by botlr the Admin-

istrator and motor vehicle manufactur-
ers.

§ 86.502-78 Definitions.

(a) The definitions in § 86.402-78 ap-
ply to this subpart.

§ 86.503-78 Abbreviations.

(3) The abbreviations in § 86.403-78
apply to this subpart. ‘

§ 86.504-78 Section numbering.

(a) The section numbering system de-
seribed in § 86.404-78 is used in this sub-
part.

§ 86.505-78 Introduction; structure of
subpart.

(a) This subpart describes the equip-
ment required and the procedures to fol-
low in order to perform exhaust emis-
sion tests on motareycles. Subpart E sets
forth the testing requirements and test
intervals necessary to.comply with EPA
certification precedures.

(b) Three topics are addressed in this
subpart. Sections 86.508 through 86.515
set forth specifications and equipment
requirements; §§ 86.516 through 86.526
discuss calibration methods and frequen-
cy; test procedures and data require-
ments are listed (in approximate order
of performance) in §§86.527 through
86.544.

§ 86.506 [Reserved]
§ 86.507 [Reserved]
§ 86.508-78 Dynamometer.

(a) The dynamometer shall have a sin-
gle roll with a diameter of at least 0.400
metre.

(b) The dynamometer shall be
equipped with a rell revolution counter
for measuring actual distance traveled.
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(c) Flywheels or'other ‘means-shall be .

used to stimulate the inertia specified in
§ 86.529 within a tolerance of -+3kg.

- (d) A variable speed cooling blower
shall direct air to the vehicle. The blower

outlet shall be at least 0.40 m® (4.31 £t®) .

and shall be squarely positioned between
0.3 m (0.98 ft) and 0.45 m (1.48 ft) in
front of the vehicle’s front wheel. The
velocity of the air at the blower outlet
shall be within the following limits (as a

function of roll speed) : )
Allowable cooling
Actual roll speed air speed
0 km/h to 5 km/h__. 0km/h ta 10
km/h.
5 km/h to 10 km/h__ 0 km/h to roll
. speed+5 km/h.
10 km/h to 50 km/h. Roll speed +5
. km/h,
50 km/h to 70 km/h._ Roll speed + 10 pct.
Above 70 km/h._.__.. At least 63 km/h,

(e) The dynamometer shall comply
with the tolerances in § 86.529. :

§ 86.509-78 Exhaust gas sampling sys-
tem.

(a) (1) General. The exhaust gas sam-
pling system is designed to measure the
true mass emissions of vehicle exhaust.
In the CVS concept of measuring mass
emissions, two conditions must be satis-
fied: The total volume of the mixture of
exhaust and dilution air must be meas~
ured, and a continuously proportioned
sample of volume must be collected for
analysis. Mass emissions are determined
from the sample concentration and total-
ized flow over the test period.

(2) Positive Displacement Pump. The
Positive Displacement Pump-Constant
Volume Sample (PDP-CVS), Figure F78-
1, satisfies the first condition by metering
at a constant temperature and pressure
through the pump. The total volume is
measured by counting the revolutions
made by the calibrated positive displace-
ment pump. The proportional sample is
achieved by sampling at a constant flow
rate.

(3) Critical Flow Venturi. The opera-

tion of the Critical Flow Venturi-Con- -

stant Volume Sampler (CFV-CVS), Fig-
ure F'78-2, is based upon the principles of
fluid dynamics associated with critical
flow. Proportional sampling is main-
tained by use of a small CFV in the sam-
ple line, which responds to the varying
temperatures in the same manner as the
main CFV. Total flow per test phase is

determined by continuously computing -

and integrating instantaneous flow. A
low response time temperature sensor is
. hecessary for accurate flow calculation.
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(4) [Reserved]

(5) Other systems. Other sampling
systems may be used if shown to yield
equivalent results, and if approved in
advance by the Administrator (eg., a
heat exchanger with the CFV-CVS or an
electronic flow integrator without a heat
exchanger, with the PDP-CVS).

(b) Component description, PDP-
CVS. The PDP-CVS, Figure F78-1, con-
sists of a dilution air filter and mixing
assembly, heat exchanger, positive dis-
placement pump, sampling system, and
associated valves, pressure and temper-
ature sensors. The PDP-CVS shall con-
form to the following requirements:

(1) Static pressure variations at the
tailpipe(s) of the vehicle shall remain
within +1.25 kPa (=*5.02 in. H.O) of the
static pressure variations measured dur-
ing a dynamometer driving cycle with no
connection to the tailpipe(s). (Sampling
systems capable of maintaining the static
pressure to within +0.25 kPa (*1.00 in
H.0) will be used by the Administrator if
a written request substantiates the need
for this closer tolerance.)

(2) The gas mixture temperature,
measured at a point immediately ahead
of the positive displacement pump, shall
be within =+-5° C (9° F) of the designed
operating temperature at the start of the
test. The gas mixture temperature varia-
tion from its value at the start of the test
shall be limited to =5° C (9° F) during
the entire test. The temperature measur-
ing system shall have an accuracy and
precision of =1°C (1.8° F).

(3) The pressure gauges shall have an
accuracy and precision of +0.4 kPa (3
mm Hg).

(4) The location of the dilution air
inlet shall be placed and the flow ca-
pacity of the CVS shall be large enough
to virtually eliminate water condensation
in the system.

(5) Sample collection bags for dilu-
tion air and exhaust samples shall be of

sufficient size so as not to impede sample

flow.
(¢) Component description, CFV-CVS.

. The CFV-CVS, Figure F78-2, consists of

a dilution air filter and mixing assembly,
eyclone particulate separator, sampling
venturi, critical flow venturi, sampling
system, and assorted valves, pressure and
temperature sensors. The CFV-CVS shall
conform to the following requirements:

(1) Static pressure variations at the
tailpipe(s) of the vehicle shall remain
within +1.25 kPa (5.02 in H.O) of the
static pressure variations measured dur-

. ing a dynamometer driving cycle with no

connection to the tailpipe(s). (Sampling
systems capable of maintaining the static
pressure to within +0.25 kPa (1.00 in
H.O) will be used by the Administrator if
a written request substantiates the need
for this closer tolerance.)

(2) The temperature measuring sys-
tem shall have an accuracy and precision
of +1° C (1.8° F) and a response time of
0.100 s to 62.5 percent of a temperature
change (as measured in hot silicone oil).

(3) The pressure measuring system
shall have an accuracy and precision of
+0.4 XPa (3 mm Hg).

RULES AND REGULATIONS

(4) The location of the dilution air in-

. let shall be placed and the flow capacity

of the CVS shall be large enough to virtu-
ally eliminate water condensation in the
system.

¢5) Sample collection bags for dilution
air and exhaust samples shall be of suf-
ficient size so as not to impede sample
flow.

§ 86.510 [Reservedl
§ 86.511=78 Exhaust gas analytical sys-
tem.

(a) Schematic drewing. Figure F78-3
is a schematic drawing of the exhaust
gas analytical system. Since various cen-
figurations can produce accurate results,
exact eonformance with this drawing is
not required. Additional components
such as instruments, valves, solenoids,
pumps, and switches may be used to pro-
vide additional information and coordi-
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nate the functions of the component
systems.

(b) Major component description. The
analytical system, Figure F'78-3, consists
of a flame ionization detector (FID) for
the determination of hydrocarbons, non-
dispersive infrared analyzers (NDIR) for
the determination of carbon monoxide
and carbon dioxide, and, if oxides of
nitrogen are measured, a chemilumines-
cence analyzer (CL) for the determina-
tion of oxides of nitrogen. The exhaust
gas analytical system shall conform to
the following requirements:

(1) The chemiluminescence analyzer
requires that the nitrogen dioxide pres-
ent in the sample be converted to nitric
oxide before analysis. Other types of an-
alyzers may be used if shown to yield
equivalent results and if approved in ad-
vance by the Administrator.
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(2) The carbon monoxide-(NDIR) an-
alyzer may require a sample conditioning
column containing CaS0,, -or indicating
silica gel Yo remove water vgpor and con-
taining ascartte to remove -carbon -fi-
oxide from the CO-unsulysis stream.

M ‘M CO instruments which are essen-
tially free of £O. and water vapor inter-
ference are ‘used, the use of ‘the con-
ditioning column mey ‘be :deleted, see
§ 86.522 and § 86:544.

D) A CO instrument -will be con-
sidered to be essentially free of CO: and
water vapor interference if its response
to a mixture of 3 percent CO. in N. which
has been bubbled through water at room
temperature produces an equivalent CO
response, as measured on the most sensi-
tive CO range, which:s lJess than 1 :per-
cent .of full scale CO concentration on
-ranges above 300 ppm full scale or less

-RULES AND REGULATIONS

‘than 3 ppm-on ranges -below 300 ppm full
scale, see §:86.522.

€c) ‘Otker anualyzers and eqmpment.
Other ‘types of ‘analyzers and equipment
may be used if shown fo yield equivalent
resulbs ard if approved in advance by the

- Admirnistrator

§86.512 [Reserved]

§ 86.513-78 Fuel and engine luhru-ant
specifications,

(a) Gasoline having the following spec-
ifications will be used by the Adminis-
trator in exhaust emission testing. Gas-
oline having the following specifications
or substantially equivalent specifications
approved by the Administrator, shall.be
used by ‘the manufacturer for emission
testing except that the lead and octane
specifications do not apply.

Ttem ASTM Leaded Unleaded
designation
Octarie, research-mintmum ... _____ D2699 100 el
Pb (organic), gram/litre (grams/U.8. gallon) ___________________ 0.370 (1.4) minimum_ ... __ 0. 000-0.013 {0.00-0.05).
Distjllation mnge D86
IBP,*C (°F e —ea 23.9-35 (75-95)_ __ 23.9-35 (75-95),
10 pet point, 5C (5F). - 48.9-57.2 (120-135 48.9-57.2 (120-135).
50 pet point, °C (°F). -~ 93.3-110 (2060-230) _ _-- 93.3-110 (200-230).
90 pet point, °C (°F)...___ - .. 148.9-162.8 (300—325) -~ 148.9-162.8 (300-325).
EP, °C (°F), maximum . - emos 212.8 (415) ... _-- 212.8 (415).
Salfur, mass pereent, maximum._ ... ____ 121 010, _ ... .- 0.10.
Phosp orus, gram/litre (gram/U S. gallon), . o__..____ 0.0026(001) ... ________.._. 0.0013 (0.005).
R?VP, kPa (Dst) 55.2-63.4 (8.0-9.2) . ._...._._ 55.2-63.4 (8.0-9.2).
Hydrocarbon composition...__ _ 1319 0 .
Olefins, percent, maximum __ SRR () EU, 10.
Aromatics, percent maximum.__ O . S - 35,
SALUTREBS . . o e e e m e mmmm mm e ee o= RemAINder._ .. .o.._.___. Remainder,

(b) Gasollne and ‘engine lubricants
representative of commercial fuels and
engine lubricants which will be generally
available through retall outlets shall be
used in-scenic accumulation. For leaded
gasoline, the minimum lead content shall
be 0.37 gram per ltre (1.4 grams per
U.S. gallon), except that where the Ad~
ministrator determines that vehicles rep-
resented by a test vehicle will be op-
erated using gasoline of different lead
content than that prescribed in this
paragraph, he may consent in writing
to use a gasoline with a different lead
content. This octane rating of the gas-
oline used shall be no higher than 4.0
Research ‘octane numbers above the
minimum recommended by the manu-
facturer. The Reid Vapor Pressure of the
fuel used shall be characteristic of the
motor fuel during the season which the
service accumulation takes place. If the
manufacturer specifies several lubricants
to be used by the ultimate purchaser, the
Administrator will select one to be used
during service accumulation.

(¢) The specification range of the fuels
and engine lubricants to be used under
paragraph (b) of this section shall be
reported in accordance with § 86.416.

(d) The same ‘lubricant(s) shall .be
used for both service accumulation and
emission testing.

§ 86.514—-78 Analytical gases.

(a) Analyzer gases.

(1) Gases for the CO and CO: analyz-~
ers shall be single blends of CO and CO:
respectively using'nitrogen as the diluent.

(2) Gases for the hydrocarbon ana-~
lyzer shall be single blends of propane
using air as the diluent.

(3) Gases for the NOx analyzer shall
be single blends of NO named as NOx
with a maximum NO: concentration of 5
percent of the nominal value using nitro-
gen as the diluent.

(4) [Reserved]

(5) The allowable zero gas (air or
nitrogen) impurity concentrations shall
not exceed 1 ppm equivalent carbon re-

sponse, 1 ppm carbon monoxide, 0.0%.

percent (400 ppm) carbon dioxide, and
0.1 ppm nitric oxide.

(6) “Zero grade air” includes artificial
“air” consisting of a blend of nitrogen
and oxygen with oxygen concentrations
between 18 and 21 mole percent.

(7) The use of proportioning and
precision blending devices to obtain the
required analyzer gas concentrations is
allowable provided their use has been
approved in advance by the Administra-
tor.

(b) Calibration gases shall be known
to within *2 percent of the true values.

§ 86.515-78 EPA Urban Dynamometer
Driving Schedule.

(a) The dynamometer driving sched-
ules are listed in Appendix I. The driving
schedules are defined hy a:smooth trace
drawn through the specified speed vs.

~timerelationships. They consist of a non-

repetitive series of ddle, acceleration,
cruise, and deceleration:modes-of various

‘time sequences -and Tetes. ‘Apprepriate

driving schedules are ‘as ¥ollows:
Class I—Appendix I{c)
Class II—Appendix I(b)
Class TII—Appendix I(b)

(b) The speed toleranee at any given
time on the dynamometer-driving sched-
ule prescribed in Appendix T oras printed
on & driver’s aid chart approved -by the
-Administrator, when conducted to meet
the reguirements of §86.587 is -defined
by upper ‘end lower limits. The -upper
limit is 3.2 km/h (2 mph) higher than
the highest point on the trace within 1

second of the given time. The lower-Hmit
~ is 3.2 km/h (2 mph) lewer than thie low-

est point on ‘the trace within 1 second
of the given time. .Speed variations
greater than the tolerances (such as may
occur during ;gear changes) .are aceepia-

‘ble provided -they occur for dess than 2

seconds on any occasion. Speeds lower
than those prescribed are acceptable pro-
vided the vehiele.is operated at maximum
available power during such occurrences.
When -conducted to meet the reguire-
ments of §86.532 the speed tolerance
shall be as specified above, except that
the .upper and lower limifs shall be 6.4
km/h (4 mph).

«(c) Figure FT78-4 shows the range of
acceptabile 'speed tolerances for typical
points. Figure F78-4(a) 1s typical of per-
tions of the speed curve which are in-
creasing or .decreasing ‘throughout the

‘two .second :time interval. ‘Figure ¥78-4

(b) is typical of portions of the speed

curve which:include a maximum or mini-

mum value,
1 e |
3.2 km/h ;
ALLOWASLE
N T ‘ ‘RANGE
o] I3l
g '/ _] '
. g - -
'ls‘b"' :
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§ 86.516—78 Calibrations, frequency and
overview.

(a) Calibrations shall be performed s
specified in §§ 86.517 through 86.526.

(b) [Reserved]

(¢) At least monthly or after any
maintenance which could alter calibra-
tion, the following calibrations and
checks shall be performed:

(1) Calibrate the hydrocarbon an-
alyzer, carbon dioxide analyzer, carbon
monoxide analyzer, and, if oxides of
nitrogen are measured, oxides of nitrogen
analyzer.

(2) Calibrate the dynamometer. If the
dynamometer receives a weekly perform-
ance check (and remains within calibra-
tion), the monthly calibration need not
be performed.

(d) At least weekly or after any main-
tenance which could alter calibration,
the following calibrations and checks
shall be performed:

(1) Check the oxides of nitrogen con-
verter efficiency, if oxides of nitrogen are
measured, and

g) Perform a CVS system verification,
an

(3) Run a performance check on the
dynamometer. This check may be omitted
if the dynamometer has been calibrated

- within the preceding month.

(e) The CVS positive displacement
pump or Critical Flow Venturi shall be
calibrated following initial installation,
major maintenance or as necessary when
indicated by the CVS system verification
(described in § 86.519).

(f) Sample conditioning eolumns, if
used in the CO analyzer train, should be
checked at a frequency consistent with
observed column life or when the indi-
cator of the column packing begins to
show deterioration.

§ 86.517 [Reserved]
§ 86.518-78 Dynamometer calibration.

(a) The dynamometer shall be cali-
brated at least once each month or per-
formance verified at least once each week
and then calibrated as required. The
dynamometer is driven abovc the test
speed range. The device used to drive the
dynamometer is then disengaged from
the dynamometer and the roll is allowed

to coast down. The kinetic energy of the _

system is dissipated by the dynamometer.
‘This method neglects the .ariatiors in
roll bearing friction due to the drive axle
weight of the vehicle.

(b) Calibration shall consist of coast-
ing down the dynamometer fcr each in-

- ertia load combination used. Coastdown

times for the interval from 70 to 60 km/h
shall be within the tolerances specified
in §86.529. The dynamometer adjust-

ments necessary to produce these results

shall be noted for future reference.

(¢) The performance chcck consists of
conducting a dynemometer coastdown at
one or more inertia-horsepower settings
and comparing the coastdown time to the
table in Figure F78-9 of § 86.529-78. If
the coastdown time is outside the toler-
ance, a new calibration is required.

RULES AND REGULATIONS

§ 86.519-78 Constant volumc sampler
calibration. :

The CVS (Constant Volume Sampler)
is calibrated using an accurate flowmeter
and restrictor valve. Measurements of
various parameters are made and related
to flow through the unit. Procedures used
by EPA for both PDP (Positive Displace~
ment Pump) and CFV (Critical Flow
Venturi) are outlined below. Other pro-
cedures yielding equivalent results may
be used if approved in advance by the
Administrator. After the calibration
curve has been obtained, verification of
the entire system can be performed by
mjecting a known mass of gas into the
system and comparing the mass indi-
cated by the system to the true mass
injected. An indicated error does not
necessarily mean that the calibration is
wrong, since other factors can influence
the accuracy of the system, e.g. analyzer
calibration. A verification procedure is
found in paragraph (c¢) of this section.

(a) PDP calibration. (1) The follow-
ing calibration procedure outlines the
equipment, the test configuration, and
the various parameters which must be
measured to establish the flow rate of the
constant volume sampler pump. All the
parameters related to the pump are
simultaneously measured with the pa-
rameters related to a flowmeter which
is connected in serles with the pump.
The calculated flow rate (at pump inlet

1141

absolute pressure and temperature) can

“-then be plotted versus a correlation

function which is the value of a specific
combination of pump parameters. The
linear equation which relates the pump
flow and the correlation function is-then
determined. In the event that a CVS has
a multiple speed drive, a calibration for
each range used must be performed.

(2) This calibration procedure is based
on the measurement of the absolute
values of the pump and flowmeter pa-
ramaters that relate the flow rate at -
each point. Three conditions must ke
maintained to assure the accuracy and
integrity of the calibration curve. First,
the pump pressures should he measured
at taps on the pump rather than at the
external piping on the pump inlet and
outlet. Pressure taps that are mounted
at the top center and bottom center of
the pump drive headplate are exposed
to the actual pump cavity pressures, and
therefore reflect the absolute pressure
differentials. Secondly, temperature sta-
bility must be maintained during the
calibration. The laminar flowmeter is
sensitive to inlet temperature oscillations
which cause the data points to be scat-
tered. Gradual changes (x1° C (1.8° F))
in temperature are acceptable as long
as they occur over a period of several
minutes. Finally, all connections between

the flowmeter and the CVS pump must
be absolutely void of any leakage.

(2]
VARIABLE FLOW
FILTER RESTRICTOR
-
N —_—
[ 4 v \
il o ) PP SURGE
THERMOMETER 5
TEMPERATURE LI ANT CONTROL
INDICATOR = X vatve
PTO PPO

MANOMETER
REVOLUTIONS N T /

SECONDS t

O

F78-5 —PDP-CVS CALIBRATICN CONAGURATION

(3) During an exhaust emission test
the measurement of these same pump
parameters enables the user to calculate

the flow rate from the calibration -

equation.
(4) Connect a system as shown in Fig-
ure F78-5. Although particular types of

equipment are shown, other configura~
tions that yield equivalent results may be
used if approved in advance by the Ad-
ministrator. For the system indicated,
the following data with given accuracy
are required: )
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Parameter Symbol

Calibration data measurcments

Units ‘Tolerances
Barometric pressure (corrected)__._._._____.._ Pg kPa (in. Hg) ... +=0.03 kPa (0.0 in. Hg).
Ambient temperature. _ ______ - Ta °C (°F)_.___ =0.3°C (=0.54°F).
Air temperature into LFE________ .__ ETI °C (T =0.15°C (%0.27°F).
Pressure depression upstream of LFE .- EPL kPa (in. Hy0)____ =0.01 kPs (=0.05 in. F;0).
Pressure drop across the LFE matrix. . _ --. EDP ggao(Fi‘n. H0)_._. =0.001%kPa (=*=("!).(X)5 in. Hx0).

Air temperature at CVS pump inlet_ ___
Pressure depression at CVS pump inlet___ .
Specific gravity of manometer fluid (1.75 oil).__ 8p. Gr.
Pressure hoad at CVS pump outlet_....______ PPO
Air temperature at CVS pump oultet (opticual). PTO
Pump revolutions during test period. ... _... N
Elapsed time for test period. ______._ . ___.___t

) B *=0.25°C (+=0.45°F).
kPa (in. Fluid) _. =0.021 kPa (0,046 in. Fluid).
kPa (in. Fluid)._. *0.021 kPa (%0.046 in. Flaid).
°C COF) ... =0.25°C (£0.45°1),
. _ =1 Rev.
=005 s,

(5) After the system has been con-
nected as shown in Figure ¥78-5, set the
variable restrictor in the wide open po-
sition and run the CVS pump for twenty
minutes. Record the calibration data.

(6) Reset the restrictor valve to a
more restricted condition in an incre-
ment of purap inlet depression (about 1.0
kPa (4’ H:O)) that will yield a mini-
mum of six data points for the total
calibration. Allow the system to stabilize
for 3 minutes and repeat the data
acquisition.

(1) Data analysis: (i) The air flow
rate, Qs, at each test point is calculated
from the flowmeter data using the man-
ufacturer’s prescribed method.

(ii) The air flow rate is then converted
to pump flow, Vo, per revolution at ab-
solute pump inlet temperature and
pressure. )

v Q. T, _ 101256
Vo= X a0m157 10,
Where:
Vo= Pump flow, mérevolution {dfrevolution) ai Ty, Py
Qu==Moter air flow rate in standard cubic motres per
minute, standard conditions are 20° C, 101,825 kPa
(68° F, 20,92 in, Iig).
n=Pump speed in revolutions per minute.
T'p=Pump inlet temperature, K(R)==PTT+4273.15 for
English units, Tp=PTI+459.67
Pp=Absolute pump inlel pressure, kPa (in. Hg)=
Pp—PPY for English units, Py=Pe—PPL1(SP. GR./
13.57) .
Where:

P p=Dbarometric pressure, kPa (in. ¥g)

PPI=Pimp inlet depression, kPa (in. fluid)

SP’. GR.=8pecific gravity of manometer fiuid relative
to water.

(iii) The correlation function at each
test point is then calculated from the
calibration data: )

_1 [P,
"2V P,

Where:

X,=correlation function.

APy="The pressure differential from pumip irilet to pump
outlet, kPa (in. Hg)=P,~ P,

Po,=Absolute pump outlet pressure, kPa (in. Hg)
=Pg+PPO for English units, P,=Pp4+PPO(SP.
GR./13.57)

Where:

PPO=Pressure head at pump outlet, kPa (in. fluid)

(iv) A linear least squares fit is per-

formed to generate the calibration equa-
tions which have the forms:

V,=D,—M(X,)
n=4—B(AP,)

D, M, A, and B are the slope-intercept con-
stants describing the lines,

(8) A CVS system that has multiple
speeds shall be calibrated on each speed
used. The calibration curves generated
for the ranges will be approxithately
parallel and the intercept values, Do, will
increase as the pump flow range de-
creases.

(9) If the calibration has been per-
formed cavefully, the calculated values
from the equation will be within =+0.50
percent of the measured value of Vo. Val-
ues of M will vary from one pump to
another, but values of Do for pumps of
the same maike, model, and range should
agree within =3 percent of each other.
Particulate influx from use will cause
the pump slip to decrease as reflected by
lower values for M. Calibrations should
be performed at pump startup and af-
ter major maintenance to assure the sta-
bility of the pump slip rate. Analysis of
mass injection data will also refiect pump

_slip stability,

(b) CFV calibration. (1) Calibration
of ‘the Critical Flow Venturi (CFV) is
based upon the flow equation for a criti-
cal venturi. Gas flow is a function of in-
let pressure and temperature:

K, P
="
Where :
Q. =Flow
Ky=~Calibration coefficient
P =Absolute pressure
T = Absolute temperature

The calibration procedure described be~
low establishes the value of the cali-
bration coefficient at measured values
of pressure, temperature and air flow.

(2) The manufacturer’s recommended
procedure shall be followed for callbrat~
ing electronic portions of the CFV,

(3) Measurements necessary for flow
calibration are as follows:
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Oaubration dala measurements

Parameter Symbol

Units Tolerances

ture, flowmeter._.__.____
Pressure depression upstream of LFE

Pressure drop across LFE matrix_.

CFV inlet depression._____._.___ - PPIX
Tem) ture at venturlinlet .. ______________ Ty
Specific gravity of manometer fluid (1.75 oil)___ Sp. Gr.

0.0 kPa (+0.01 in. Hg).

20.15° C (=0.27° F).

=0,01 kPa (=0.05 in, H;0),
(in. -~ =0.001 kPa (+0.005 in. H;0):

3[min (ft3/min).. +0.

=0.02 kPa (+0.05 in, fluid).

~ =0.25° C (+0.45° F).

(4) Set up equipment as shown in
Figure F78-6 and check for leaks. Any
leaks between the flow measuring device
and the critical flow venturi will seri-
oiusly affect the accuracy of the calibra-
tion. ’

(5) Set the variable flow restrictor to
the open position, start the blower and
allow the system to stabilize. Record data
from all instruments.

(7) Data analysis. The data recorded
during  the calibration are to be used
in the following calculations:

(i) The air flow rate, @, at each test
point is calculated from the flow meter
data using the manufacturer’s preseribed
method.

(i) Calculate values of the calibration
coefficient for each test point:

(6) Vary the flow restrictor and make QANT,
at least 8 readings across the critical K ==p.
flow range of the venturi.
2, ]
CVS buCr
VARIABLE ALOW
RESTRICTOR
FILTER
SAMPLER DUCT
- SURGE COMTROL
LFE - VALVE
£ THERMOMETER
MANOMETER
VACUUM
GAUGE

FIGURE r78-6 CFV-CVS CALIBRATION CONFIGURATION

Where:

Q.=Flow rate, standard conditions are 20° C, 101.325
Pa (68° ¥, 29.92 in, Hg)

T.=’I‘emperrature at venturi in]et (R).

P,=Pressure at venturl inlet, kPa (mm Hg)=Pp-PPI

for English units P,=Pp—PPI (8P. GR./13.57);
‘Where:
PPI=Venturi inlet pressure deprassion, kPa (in, fluid)

BP. GR.=8pecific gravity of manometer fluid, relative
to water.

(ili) Plot X, as a function of venturi
inlet depression. For sonic flow, K, will
have a relatively constant value. As pres-
sure decreases (vacuum increases), the
venturl becomes unchoked and K, de-
creases (is no longer constant). See Fig-
ure F78-17.

(iv) For a minimum of 8 poinis in the
critical region calculate an average K+
and the standard deviation.
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INLET DEPRESSION

FIGURE:73-7 —SONIC FLOW CHOKING

(v) If the standard deviation exceeds
0.3 percent of the average K, take cor-
rective action.

(e) CVS System Verification. The fol-
lowing “gravimetric” technique can be
used to verify that the CVS and analyti-
cal instruments can accurately measure
a mass of gas that has been injected into
the system. (Verification can also be ac-
complished by constant flow metering
using critical flow orifice devices.)

(1) Obtain a small cylinder that has
been charged with pure propane or car-
bon monoxide gas (caution—carbon
monoxide is poisonous) .

(2) Determine a reference cylinder
weight to the nearest 0.01 grams.

(3) Operate the CVS in the normal
manner and release a quantity of pure
propane or carbon monoxide into the
system during the sampling period (ap-
proximately 5 minutes).

(4) The calculations of § 86.544 are
performed in the normal way except in
the case of propane. The density of pro-
pane (0.6109 kg/m°/carbon atom (17.30
g/ft*/carbon atom)) is used in place of
the density of exhaust hydrocarbons. In
the case of carbon monoxide, the density
of 1.164 kg/m?® (32.97 g/ft* ‘is used.

(5) The gravimetric mass is subtracted
from the CVS measured mass and then
divided by the gravimetric mass to deter-
mine the percent accuracy of the system.

(6) The cause for any discrepancy
greater than +2 percent must be found
and corrected.

§ 86.320 [Reserved]
§ 86.521-78 Hydrocarbon analyzer cali-
bration.

(a) Initial and periodic optimization
of detector response. Prior to its intro-
duction into service and at least an-
nually thereafter the FID hydrocarbon
analyzer shall be adjusted for optimum

hydrocarbon response. Alternate meth-
ods yielding equivalent results may be
used if approved in advance by the
Administrator.

(1) Follow the manufacturer’s in-
structions for instrument startup and
basic operating adjustment using the
appropriate fuel and zero grade air.

(2) Optimize on the most common op-
erating range. Introduce into the ana-
lyzer, a propane in air mixture with a
propane concentration equal to approxi-
mately 90% of the most common op-
erating range.

(3) Select an operating fuel flow rate
that will give near maximum response
and least variation in response with
minor fuel flow variations.

(4) To determine the optimum air
flow, use the fuel flow setting deter-
mined above and vary air flow.

(5) After the optimum flow rates have

been determined, they are recorded for
future reference.
. (b) Initial and periodic calibration.
Prior to its introduction into service and
monthly thereafter the FID hydrocar-
bon analyzer shall be calibrated on all
normally used instrument ranges. Use
the same flow rate as when analyzing
samples.

(1) Adjust analyzer to optimize per-
formance.

(2) Zero the hydrocarbon analyzer
with zero grade air.

(3) Calibrate on each normally used
operating range with propane in air cali-
bration gases having nominal concen-
trations of 50 and 100 percent of that
range. Additional calibration points may
be generated.

§ 86.522-78 Carbon monoxide analyzer
calibration,

(a) Initial and periodic interference
check. Prior to its introduction into
service and annually thereafter the

NDIR carbon monoxide analyzer shall
be checked for response to water vapor
and CO.:

(1) Follow the manufacturer’s in-
structions for instrument startup and
operation. Adjust the analyzer to opti-
mize performance on the most sensitive
range. -

(2) Zero the carbon monoxide ana--
lyzer with either zero grade air or zero
grade nitrogen.

(37" Bubble a mixture of 3% CO: in
N; through water at room temperature
and record analyzer response.

(4) An analyzer response of more
than 1% of full scale for ranges above
300 ppm full scale or of more than 3
ppm on ranges below 300 ppm full scale
will require corrective action. (Use of
conditioning columns is one form of cor-
rective action which may be taken.)

(b). Initial and periodic calibration.
Prior to its introduction into service and
monthly thereafter the NDIR carkon
monoxide analyzer shall be calibrated.

(1) Adjust the analyzer to optimize
periormance.

(2) Zero the carbon monoxide ana-
lyzer with either zero grade air or zero

* grade nitrogen.

(3) Calibrate on each normally used
operating range with carbon monoxide
in N. calibration gases having nominal
concentrations of 15, 30, 45, 60, 75, and
90 percent of that range. Additional
calibration points may be generated. For
each range calibrated, if the deviation
from a least-squares best-fit straight
line is 2 percent or less of the value at
each data point, concentration values
may be calculated by use of a single
calibration factor for that range. If the
deviation exceeds 2 percent at any point,
the best-fit non-linear equation which
represents the data to within 2 percent
of each test point shall be used to deter-
mine concentration. '

§ 86.523-78 Oxides of nitrogen analyzer
calibration.

(a) Prior to its introduction into serv-
ice and weekly thereafter, if oxides of
nitrogen are measured, the chemilumi-
nescent oxides of nitrogen analyzer shall
be checked for NO. to NO converter ef-
ficiency. Figure F'78-8 is a reference for
the following steps:

(1) Follow the manufacturer’s in-
structions for instrument startup and
operation. Adjust the analyzer to opti-
mize performance.

(2) Zero the oxides of nitrogen analyz-
er with zero grade air or zero grade ni-
trogen.

(3) Connect the outlet” of the NOx
generator to the sample inlet of the ox-
ides of nitrogen analyzer which has been
set to the most common operating range.

(4) Introduce into the NOx generator
analyzer-system a NO in nitrogen (N.)
mixture with a NO concentration equal
to approximately 80 percent of the most
common operating range. The NO. con-
tent of the gas mixture shall be less than
5 percent of the NO concentration.

(5) With the oxides of nitrogen analyz-
er in the NO mode, record the concen-
tration of NO indicated by the analyzer.
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i
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INLET
CONNECTOR

" NO/Njy

SUPPLY ~

(SEE FIGF78-3 FOR SYMBOL LEGEND)
FIGURE F78- R~NOx CONVERTER EFFICIENCY DETECTOR

(6) Turn on the NOx generator O:. (or
air) supply and adjust the Oz (or air)
flow rate so that the NO indicated by the
analyzer is about 10 percent less than
indicated in step 5. Record the concen-
tration of NO in this NO+4-O. mixture.

(1) Switch the NOx generator to the
generation mode and adjust the genera-
tion rate so that the NO measured on
the analyzer is 20 percent of that meas-
ured in step 5. There must be at least
10 percent unreacted NO at this point.
Record the concentration of residual
NO.

(8) Switch the oxides of nitrogen ana-
lyzer- to the NOx mode and measure to-
tal NOx. Record this value.

(9) Switch off the NOx generation but
maintain gas flow through the system.
The oxides of nitrogen analyzer will in-
dicate the NOx in the NO-+O. mixture.
Record this value.

(10) Turn off the NOx generator O,
(or air) supply. The analyzer will now
indicate the NOx in the original NO in
N, mixture. This value should be no more
than 5 percent above the value indicated
in step 4.

(11) Calculate the efficiency of the
NOx converter by substituting the con-
centrations obtained into the following
equation:

Percent Eff,= (1+Z—E§) X100

where:

a=concentration obtained in step 8.
b=concentration obtained in step 9.
¢ =concentration obtained in step 6.
d=concentration obtained in step 7.

1f converter efficiency is not greater than
90 percent corrective action will be re-
quired.

(b) Initial and periodic calibration.
Prior to its introduction into service and
monthly thereafter, if oxides of nitrogen
are measured, the chemiluminescent.ox-
ides of nitrogen analyzer shall be cali-
brated on all normally used instrument
ranges. Use the same flow rate as when
analyzing samples. Proceed as follows:

(1) Adjust analyzer to optimize per-
formance.

(2) Zero the oxides of nitrogen ana-
lyzer with zero grade air or zero grade
nitrogen.

(3) Calibrate on each normally used
operating range with NO in N; calibration
gases with nominal concentrations of 50
and 100 percent of that range. Additional
calibration points may be generated.

§ 86.524-78 Carbon dioxide analyzer
calibration.

(a) Prior to its introduction into serv-
ice and monthly thereafter the NDIR
carbon dioxide analyzer shall be cali-
brated:- .

(1) Follow the manufacturer’s instruc-
tions for instrument startup and opera-

1145

tion. Adjust the analyzer to optimize per-
formance.

(2) Zero the carbon dioxide analyzer
with either zere grade air or zero grade
nitrogen.

(3) Calibrate on each normally used
operating range with carbon dioxide in
N. calibration gases with nominal con-
centrations of 15, 30, 45, 60, 75, and 90
percent of that range. Additional cali-
bration points may be generated. For
each range calibrated, if the deviation
from a least-squares best-fit straight line
is 2 percent or less of the value at each
data point, eoncentration values may be
calculated by use of a single calibration
factor for that range. If the deviation ex-
ceeds 2 pereent at any point, the best-fit
non-linear equation which represents the
data to within 2 percent of each test point
shall be used to determine concentration.

§ 86.525 [Reserved]
§ 86.526—78 Calibration of other equip-
ment.

(a) Other test equipment used for test-
ing shall be ealibrated as often as re-
quired by the manufacturer or as nec-
essary according to good practice.

§ 86.527-78 'Test procedures, overview.

The procedures described in this and
subsequent seections are used to deter-
mine the conformity of vehicles with the
standards set forth in Subpait E.

(a) The overall test consists of pre-
scribed sequenees of fueling, parking, and
operating eonditions.

(b) The exhaust emission test is de-
signed to determine hydrocarbon, car-
bon monoxide, and oxides of nitrogen
mass emissions while simulating an aver-
age trip in an urban area. The test con-
sists of engine startups and vehicle op-
eration on a chassis dynamometer,
through ‘a specified driving schedule. A
proportional part of the diluted exhaust
emissions is collected continuously for
subsequent analysis, using a constant
volume (variable ditution) sampler.

(¢) [Reserved]

(d). Except in cases of component mal-
function 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 mal-
function or failure shall be authorized
in accordance with Subpart E.

§ 86.528~78 Transmissions.

(a) Vehicles equipped with transfer
cases, multiple sprockets, etc., shall be
tested in the manufacturer’s recom-
mended configuration for street or high-
way use. If more than one configuration
is recommended or if the recominenda-
tion is deemed unreasonable by the Ad-
ministrator, the Administrator will spec-
ify the test configuration.

(b) All tests shall be conducted with
automatic transmissions in “Drive”
(highest gear). Automatic elutch-torque
converter transmissions may be shifted
as manual transmissions at the option of
the manufacturer.

(¢) Idle modes shall be run with auto-
matic transmissions in “Drive” and the
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wheels braked, manual transmission
shall be in gear with the clutch disen-

gaged; except first idle, see §§ 86.536 and -

86.537. -

(d) The vehicle shall be driven with:
minimum throttle movement to main- -

tain the desired speed. No simultaneous

use of brake and throttle shall be per-

mitted. .

(e) Acceleration modes shall be driven
smoothly. Automatic transmissions shall
shift automatically through the normal
sequence of gears; manual transmissions
shall be shifted as recommended by the
manufacturer to the ultimate purchaser
(unless determined to be unreasonable
by the Administrator) with the operator
closing the throttle during each shift and
accomplishing the shift with minimum
time. If the vehicle cannot accelerate at
the specified rate, the vehicle shall be op-
erated with the throttle fully opened
until the vehicle speed reaches the value
prescribed for that time in the driving
schedule.

() The deceleration modes shall be
run in gear using brakes or throttle as
hecessary to maintain the desired speed.
Manual transmission vehicles shall be

downshifted using the same shift points
as when upshifting or as recommended -

by the manufacturer in the vehicle
owner’s manual. All downshifts shall be
made smoothly, disengaging the clutch
while shifting and engaging the clutch
once the lower gear has been selected.
For those modes which require the vehi-
cle to decelerate to zero, manual trans-
mission clutches shall be disengaged
when the speed drops below 15 km/h (9.3
mph) for vehicles with engine displace-
ments equal to or greater than 280 cc
(17.1 cu. in.), when the speed drops below
10 km/h (6.2 mph) for vehicles with
engine displacements less than 280 cc
(17.1 cu. in.), when engine roughness is
evident, or when engine stalling is
imminent.

(g) If downshifting during decelera-

tion is not permitted in the vehicle
owner’s manual, manual transmissions
will be downshifted at the beginning of
or during a power mode if recommended
by the manufacturer or if the engine
obviously is lugging. For those modes
which require these vehicles to decelerate

to zero, manual transmission clutches -

shall be disengaged when the speed drops
below 25 km/h (15.5 mph) for vehicles
with engine displacement equal to or
greater than 280 cc (17.1 cu. in.), when
the speed drops below 20 km/h (124
mph) for vehicles with engine displace-
ments less than 280 cec (17.1 cu. in.),
when engine roughness is evident, or
when engine stalling is imminent. While
the clutch is disengaged and during these
deceleration modes, the vehicle shall be
shifted to the appropriate gear for start-
ing the next mode.

(h) If shift speeds are not recom-
mended by the manufacturer, manual
transmission vehicles shall be shifted as
follows: ’

“RULES AND REGULATIONS

(1) For Class I and II motorcycles: Velocity (V) is-in km/h and force (F)

is in -newtons. The forees given by this

1st f;”{fi gear_____ 19 km/ﬁp?ﬁ_g mi/h). €quation shall be simulated to the best
2d to 3d gear____. 33 km/h (20.5 mi/h).  ability of the equipment being used. )
3d to 4th gear__._ 44 km/h (27.3 mi/h). (b) The inertia given in Figure F78-9
4th to 5th gear____ 53 km/h (329 mi/h). gshall be used. Motorcycles with loaded

vehicle mass outside these limits shall be

(2> For Class IIT motorcycles: tested at an equivalent inertial mass and

Shift Speed in-
1st to 2d gear.. .. 30 km/h (18.6 mi/h). ;‘S%argtg.ad force specified by the Admin
2d to 3d gear_____ 45 km/h (28.0 mi/h), ) *

32 to Zthg;;,____ 63 k;nx;h §37_3 mijh;. (¢) The dynamometer shall be ad-
4th to 5th gear___. 76 km/h (46.6 mi/h). Jjusted to reproduce the specified road

. load as determined by the most recent

(3) Higher gears may be used at the cq)ipration. Alternatively, the actual

manufacturer’s option. , vehicle road load can be measured and

§ 86.529-78 Road load force and inertia duplicated:

weight determination. (1) Make at least 5 replicate coast-

(2) Road load as a function of speed d0Wns in each direction from 70 to 60

is given by the following equation: km/h on a smooth, level, track under

" balanced wind conditions. The driver

F=AtCVe must have a mass of 8010 kg and be in

The values for coefficients A and C and the normal driving position. Record the
the test inertia are given in Figure F78-9. coastdown time,

Figurc F78-9
70 TQAY KA COASTROUN CALIRRATIUN $im ©

LOADI LOULUALENY .o ALLOYARLE TOLE kot -
VEHICLE LT PORCEY SObEUI0ULNGS FIEE TEREGET L0 50

HASH A . : € &y pat e 1

[§.0) ENL, (AT (N7) e 510
96 - 108 PRUbS Q3. K
166 = 415
11é « 105
124 =« 135
134 = 145
146 = 154
196 = A6k
146 = 375
176 = 109
161 =~ 195
1¥4 - 20%
200 ~ 21T
Qb - 225
226 » 248G
238 . 249 Se7
246 = 255 V.8
Q0L - 285 G
Qb =, 275 it
276 ~ 205 &.2
2086 - 295 648
294 - 305 ',I
306 = 31Y &ty
316 - 324 6.6
I26 - 335 6.7
3345 - 345 6.8
394 -~ 3595 6.9
356 365 7.0
346 - 375 N 7.1
B26 = 305 7.
IBH = B7 7ol
J94 = 405 20307 Vel
A4 - 45 L0310 7.5
418 ~ A2 X TR 746
426 « 435 20315 7.6
Als = 445 20312 77
A = 455 0318 - 746
456 - 465 20219 9,0
Akb ~ 473 0319 8.1
476 - 405 $0Z20 R,
ABG - AFY 9.3
Avs = 505 0.4
S04 - 515 8.5
Uls = DO C.6
D2 « 3y 8.7
L36 - 544 8.4 .
H44 = 555 9.0
Hlis - 543 7.1
Hé&4 = §7F 2.2
574 = 565 9.3
506 ~ H74 7.4
496 = 460Y% 7.5
606 - 619 Yol o
Glé ~ 425 ‘7..(;
626 ~ 4£3% P
H3E = 445 9.8
6485 « 456 G.?
654 = &5Y 10.0
bbb = 675 10,8
674 = 665 10.2
406 = 695 10,3
&%6 = 704 10,09 iv.4
206 <15 1o,z 10.4
7214 - 728 10,24 10.5
736 -~ 735 10,34 Y-
V34 - 7245 S 10442 10.7
746 - 74 10,50 10.8
756 ~ 760 760 87,62 10,50 10,9
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(2) Average the coastdown times. Ad-
just the dynamometer load so that the
coastdown time is duplieated with the
vehicle and driver on the dynamometer.

(3) Alternate procedures may be used
if approved in advance by the Adminis-
trator.

§ 86.530-78 Test scquence, general re-

quirements.

(a) Ambient temperature levels en-
countered by the test vehicle through-
out the test sequence shall not be less
than 20° C (68° F) nor more than 30°
C (86° F). The vehicle shall be approxi-
mately level during the emission test to
prevent abnormal fuel distribution.

§ 86.531~-78 Vehicle preparation.

(a) The manufacturer shall provide
additional fittings and adapters, as re-
quired by the Administrator * * *, such
as’* * * to accommodate a fuel drain at
the lowest point possible in the tank(s)
as installed on the vehicle and to provide
for exhaust sample collection.

§ 86.532-78 Vehicle preconditioning.

(a) The vehicle shall be moved to the
test area and the following operations
performed: ,

(1) The fuel tank(s) shall be drained
through the provided fuel tank(s)
drain(s) and charged with the specified
test fuel, §86.513, to half the tank(s)
capacity. .

(2) The vehicle shall be placed, either
by being driven or pushed, on a dyna-
mometer and operated through one Ur-
ban Dynamometer Driving Schedule test
procedure (see §86.515 and Appendix
I). The vehicle need not be cold, and
may be used to set dynamometer horse-
power.

(b) Within five (5) minutes of com-~
pletion of preconditioning, the vehicle
shall be removed from the dynamometer
and may be driven or pushed to the soak
area to be parked. The vehicle shall be
stored for not less than the following
times prior to the cold start exhaust

" test.

hrs.
Class T e e 6
Class Il e 8
Class Il e e mmmm e 12

In no case shall the vehicle be stored
for more than 36 hours prior to the cold
start exhaust test.

§ 86.533 [Reserved]
§ 86.534 [Reserved]

* §86.535-78 Dynamometer procedure.

(a) The dynamometer run consists of
two tests, a “cold” start test and a.“hot”
start test following the “cold” start by
10 minutes. Engine startup (witl: all ac-
cessories turned off), operation over the
driving schedule, 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 and a con-
tinuously proportional sample is collected
for analysis during each phase. The com-
posite samples collected in bags are

RULES AND REGULATIONS

analyred for hydrocarbons, carbon mon-
oxide, carbon dioxide, and, optionally, for
oxides of nitrogen. A parallel sample of
the dilution air is similarly analyzed for
hydrocarbon, carbon monoxide, carbon
dioxide, and, optionally, for oxides of ni-
trogen.

(b) [Reservedl

(¢) The vehicle speed, as measured
from the dynamometer rolls, shall be

-used. A speed vs. time recording, as evi-

dence of dynamometer test validity, shall
be supplied on request of the Adminis-
trator.

(d) Practice runs over the prescribed
driving schedule may be performed at
test points, 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 adjustments.

(e) The drive wheel tires must be
inflated to the manufacturer's recom-
mended pressure, +15 LPa (%2.2 psi).
The drive wheel tire pressure shall be
reported with the test resuilts.

(f) If the dynamometer has not heen
operated during the two hour period im-
mediately preceding the test, it shall be
warmed up for 15 minutes by operating
at 50 km/h (31.1 mph) using a non=test
vehicle, or as recommended by the dyna-
mometer manufacturer.

(g) If the dynamometer horsepower
must be adjusted manually, it shall be
set within one hour prior to the exhaust
emissions test phase. The test vehicle
shall not be used to make this adjust-
ment. Dynamometers using automatic
control of preselectable power settings
may be set anytime prior to the begin-
ning of the emissions test.

(h) The driving distance, as measured
by counting the number of dynamometer
roll revolutions, shall be determined for
the transient cold start, stabilized cold
start, and transient hot start phases of
the test.

§ 86.536-78 Iingine starting and re-
starting.

(a) (1) The engine shall be started
according to the manufacturer’s recom-
mended starting procedures. The initial
20 second idle period shall begin when
the engine starts.

(2). Choke operation. (i) Vehicles
equipped with automatic chokes shall be
operated according to the instructions in
the manufacturer’s operating instruc-
tions or owner’s manual including choke
setting and “kick-down” from cold fast
idle. The transmission shall be placed in
gear 15 seconds after the engine is start-
ed. If necessary, braking may be em-
ployed to keep the drive wheels from
turning. )

(ii) “Vehicles equipped with manual
chokes shall be operated according to the
manufacturer’s operating instructions or
owner’s manual. Where times are pro-
vided in the instructions, the Adminis-
trator may specify the specific peint for
operation, within 15 seconds of the rec-
ommended time.

(3) 'The operator may use the choke,
throttle etc. where necessary to keep
the engine runninz.

1147

_ (4) If the manufacturer’s operating
instructions or owner’s manual do not
specify a warm engine starting proce-
dure, the engine (automatic and manual
choke engines) shall be started by open-
ing the throttle about half way and
cranking the engine until it starts.

(b) [Reserved] -

(¢c) If, during the cold start, the ve-
hicle does not start after 10 seconds of
cranking, or ten cycles of the manual
starting mechanism, cranking shall cease
and the reason for failure to start deter-
mined. The revolution counter ‘on the
constant volume sampler shall be turned
off and the sample solenoid valves placed
in the “standby” position during this
diagnostic period. In addition, either the
CVS blower shall be turned off or the ex-~
haust tube disconnected from the tail-
pipe during the diagnostic period.

(1) If failure to start is an operational
error, the vehicle shall be rescheduled for
testing from a cold start. If failure to
start is caused by vehicle malfunction,
corrective action (following the unsched-~
uled maintenance provisions) of less than
30 minutes duration may be taken and
the test continued. The sampling system
shall be reactivated at the same time
cranking is started. When the engine
starts, the driving schedule timing se-
quence shall begin. If failure to start is
caused by vehicle-malfunction and the
vehicle cannot be started, the test shall
be voided, the vehicle removed from the
dynamometer, corrective action taken
(following the unscheduled maintenance
provisions), and the vehicle rescheduled
for test. The reason for the malfunction
(if determined) and the corrective action
talzen shall be reported.

(2) If the vehicle does not start dur-
ing the hot start after ten seconds of
cranking, or ten cycles of the manual
starting mechanism, cranking shall cease,
the test shall be voided, the vehicle re-
moved from the dynamometer, corrective
action taken in accordance with § 86.428
or § 86.429, and the vehicle rescheduled
for test. The reason for the malfunc-
tion (if determined) and the corrective
action taken shall be reported.

(d) If the engine “false starts”, the
operator shall repeat the recommended
starting procedure (such as resetting the
choke, ete.) .

(e) Stalling. (1) If the engine stalls
during an idle period, the engine shall
be restarted immediately and the test
continued. If the engine cannot be started
soon enough to allow the vehicle to fol-

‘low the next acceleration as prescribed,

the driving schedule indicator shall be
stopped. When the vehicle restarts, the
driving schedule indicator shall be re-
activated.

(2) If the engine stalls during some
operating mode other than idle, the driv-
ing schedule indicator shall be stopped,
the vehicle shall then be restarted and
accelerated to the speed required at that
point in the driving schedule and the test
continued. During acceleration to this
point, shifting shall be performed in ac-
cordance with § 86.528. .

(3) If the vehicle will not restart
within one minute, the test shall be
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voided, the wehicle removed from the
- dynamometer, corrective action taken,
-amd the vehicle rescheduled for test. The
reason for the melfunction #H deter-
‘mined) and the corrective action taken
shall be reported.

§ 86.537-78 Dynamometer test runs.

(a) The wehicle shall be allowed to
stand with the engine turned off (see
§ 86.532 for required t:me). The vehicle
shall be stored prior to the emission test
in such a manner that precipitation (e.g.,
rain or dew) does not occur on the ve-
hicle. The complete dynamometer test
consists of a cold start drive of 12.0 km
(7.5 miles), (10.9 km (6.8 miles) for Class
I motorcycles) and simulates a hot start
drive of 12.0 km (7.5 miles), (10.9 km (6.8
miles) for Class I motorcycles). The ve-
hicle is allowed to stand on the dyna-
mometer during the 10 minute period be-
tween the cold and hot start tests. The
cold start is divided into two perieds. The
first period, representing the cold start
“transient” phase, terminates at the end
of the deceleration which is scheduled to
occur at 505 seconds of thedriving sched-
ule. The second period, representing the
“stabilized” phase, tonsists of the re-
mainder of the driving :schedule includ-
ing engine shutdown. The hot start test
similarly consists of two periods. The
period, representing the hot start “tran-
sient” phase, terminates at the same
point in the driving schedule at the first
period of the cold start test. The second

period of the hot start test, “stabilized”

phase, is-assumed to be identical to the
second period of the cold start test.
Therefore, the hot start test terminates
after the first period (505 seconds) is:rum.

(b) The following steps shall be taken
for each test:

(1) Place drive wheel of vehicle on
dynamometer without starting engine.

(2) Activate wvehicle -cooling fam
system.

(3) With the sample setector valves in
the *“standhy” position, .connect -evacu-
ated sample collection bags to the dilute
exhaust and dthution air sample collec-
tion systems.

(4) Start the Constant Volume Sam-
pler (if not already on), the sample
pumps, and the temperature recorder.
(The heat exchanger of the constant
volume sampler, if used, should be pre-
heated to operating temperature before
the test begins).

(5) Adjust the sample flow rates to the
desired flow rate (minimum of 80 cc/s
(10.2 ft*/hr) for PDP-CVS) and set the
gas flow measuring devices to zero.

NoTE—CFV-CVS sample flowrate is fixed
by the venturi design.

(6) Attach the flexibleexhaust tube to
the vehicle tailpipe(s).
(7) Start the gas fow measuring de-

vice, posftion the sample selector valves .

‘to direct the sample flow into the “tran-
sient” exhaust sample bag and the “tran-
sient” dilution air sample bag and start
cranking the engine. )
(8) Fifteen seconds after the -engine
starts, place the transmisston in gear,

RULES AND REGULATIONS

(9) Twenty seconds after the engine
starts, begin the initial vehicle accelera-
tion of the driving schedule.

(10) Operate the vehicle according fo
the dynamometer driving schedule
(§ 86515).

(11) At the end of the deceleration
which is scheduled to occur at 505 sec-
onds, simultaneously switch the sample
flows from the “transient” bags to the
“stabilized” bags, switch off gas flow
measuring device No. 1 and start gas flow
measuring device No. 2. Before the ac-

' celeration, which begins at 510 seconds,

record the roll revolutions. As seon as
possible, transfer the “transient” exhaust
and dilution samples to the analytical
system and process the samples accord-
ing to §86.540 obtaining a stabilized
reading of the exhaust.sample on all
analyzers within 20 minutes of the end
of the sample collection phase of the
test.

(12) Turn engine off 2 seconds after
the end of the last deceleration (at 1,369
seconds) .

(13) Five seconds after the€ngine stops
running, simultaneously tarn off gas flow
measuring device No. 2 and position the
sample selector valves to the “standby”
position. Record the measured roll revo-
lutions. As soon as possible, transfer the
“stabilized” exhaust and dilution air
samples to the analytical system and
process the samples according to § 86.540
obtaining a stabilized reading of the ex-
haust sample on all analyzers within 20
minutes of the end of the sample ¢ol-
lection phase of the test.

(14) Immediately after the end of the
sample period turn off the vehicle cooling
fan system.

(15) Turn off the CVS or discoanect
the exhaust tube from the tailpipe of the
vehicle.

(18) Repeat the steps in paragraphs
(b) (2) through (10) of this section for
the hot start test, except only one evacu-
ated sample bag is required for sampling
exhaust gas and one for dilution air. The
step in paragraph (b) (7) of this section
shall begin between 9 and 11 minutes
after the end of the sample period for the
‘cold start test.

{17 At the end of the deceleration
which is scheduled to oceur nt 505 sec~
onds, simultaneously turn off gas flow
measuring device No. 1 and position the
sample selector walve to the “standby”
position. (Engine shutdown is not part of
the hot start test sample period.) Record
‘the measured roll revolutions.

(18) As soon as possible, transfer the
hot start “transient” exheaust and dilu-
tion air samples to the analytical system

.and process the samples according to

§ 86.540 obtaining a stabilized reading of
the exhaust sample on .all analyzers
within 20 minutes of the end of the sam-

" ple collection phase of the test.

{19) Disconnect the exhraust tube from
the vehicle tailpipe(s) and remove ve-
hicle from dynamometer.

(20) 'The constant volume.sampler may
be turned off, if desired.

1{21) Continuous monitoring of exhaust
emissions will not normally be allowed.

Specific written approval mmust be ob-
tained from the Administrator for con-
tinuous monitoring of exhaust emissions.
§86.538 T[Reserved]

§ 86.539 [Reserved]

§ 86.540~78 Exhaust sample analysis.

The following sequence of operations
shall be performed in conjunction with
each series of measurements:

(a) Zero the analyzers and obtain a
stable zero reading. Recheck after tests.

(b) Introduce span gases and set in-
strument gains. In order to avoid correc-
tions, span and calibrate at the same flow
rates used to analyze the test sample.
Span gases should have concentrations
equal to 75 to 100 percent of full scale. If
gain has shifted significantly on the an-
alyzers, check the calibrations. Show ac-
tual concenirations on chaxt.

(¢) Check zeros; repeaf the procedure
in paragraphs (a) and (b) of this sectien
if required.

(d) Check flowrates and pressures.

(e) Measure HC, CO, CO., and, op-
tionally, NOx concentrations of samples.

(f) [(Reservedl

(8) Check zero and spam points, If dif -
ference is greater than 2 percent of full
scale, repeat the procedure in paragraphs
{a) through (f» of this section.

§ 86.541 [Reserved]
§ 86.542-78 Records required.

The following information shall be re-
corded with respect to each test:

(a) Test number.

-(b) System or device tested (brief
description) .

(¢) Date and time of day for each part
of the test schedule.

(d) Instrument operator.

(e) Driver or operator.

(f) Vehicle: Make, Vehicle identifica-
tion number, Model year, Transmission
type, Odometer reading, Engine displace-
ment, Engine family, Emission control

system, Recommended Idle RPM, Nomi- -

nal fuel tank capacity, Inertial loading,
Actual curb mass recorded at 0 kileme-
tres, and Drive wheel tire pressure.

(g) Dynamometer serial number: As
an alternative to recording the dyna-
mometer serial number, a reference to a
vehicle test cell number may be used, with
the advance approval of the Administra-
tor, provided the test cell records show
the pertinent information.

(h) Al pertinent instrument informa-
tion such as tuning—gain—serial num-
ber—detector number—range. As an al-
ternative, a reference to a vehicle test
cell number may be used, with the ad-
vance approval of the Administrator, pro-
vided test cell calibration records show
the pertinent instrument information.

(1) Recorder charts: Identify zero,
span, exhaust gas, and dilution air sam-
ple fraces.

(J) Test ced banpmetric pressure, am-
bient temperature and humidity. -

NoTe.—A central 1aboratory barometer may
be used; provided that individual test cell
barometric pressures are shown $o be within
+0.1 percent of the baromseiric pressure st
the central barometer location.
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(k) [Reserved]

(1) Pressure of the mixture of exhaust
and dilution air entering the CVS meter-
ing device, the pressure increase across
the device, and the temperature at the
inlet. The temperature may be recorded
continuously or digitally to determine
temperature variations.

(m) The number of revolutions of the
positive displacement pump accumulated
during each test phase while exhaust
samples are being collected. The number
of standard cubic metres metered by &
critical flow venturi during each test
phase would be the equivalent record for
a CFV-CVS.

(n) The humidity of the dilution air.

Nore.—If conditioning columns are not
used (see § 86.522 and § 86.544) this measure~
ment can be deleted. If the conditioning col-
umns are used and the dilution air is taken
from the test cell, the ambient humidity can
be used for this measurement,

§ 86.543 [Reservedl
§ 86.544-78 Calculations; cxhaust emis-
sions.

The final reported test results, with
oxides of nitrogen being optional, shall
be computed by use of the following for-
mulae: (The results of all emission tests
shall be rounded, using the “Rounding-
Off Method” specified in ASTM E 29-67,
to the number of places to the right of
the decimal point indicated by expressing
the applicable standard to three signifi-
eant figures.)

(a)

Ywm=0.48] (Yet+-Ys) / (Det-+Ds) | 4-0.57
[(Yht+'Ys)/(Dht+Ds)].

where:

Ywn—=Welghted mass emissions of COz or of
each pollutant, i.e., HC, CO, or NOx in
grams per vehicle kilometre

Yct=Mass emissions as calculated from the
“transient” phase of the cold start test, in
grams per test phase.

Yht=Mass emissions as calculated from the
“transient” phase of the hot start test, in
grams per test phase,

Ys=Mass emissions as calculated from the
“stabilized” phase of the cold start test, in
grams per test phase.

Dct=The measured driving distance from
the “transient” phase of the cold start test,
in kilometres.

Dht=The measured driving distance from
the “transient” phase of the hot start test,
in kilometres.

Ds=The measured driving distance from
the “stabilized” phease of the cold start
test, in kilometres.

(b) The mass of each pollutant for

each phase of both the cold start test

and the hot start test is determined from
the following:
(1) Hydrocarbon msass:
HCmass=Vmix X DensttyHC X (HCconc/
1,00€,000) .
(2) Oxides of nitrogen mass:
NOxmass=Vmix X DensityNO2 X (NOxconec
X Kh/1,000,000).
(3) Carbon monoxide mass:

COmass=Vmix X DensityCO X (COconc/
1,000,000).

RULES AND REGULATIONS

(4) Carbon dioxide mass:

CO2mass=Vmix X DensityCO2 X (CO2
conc/100).

(¢) Meaning of symbols:

HCmass=Hydrocarbon emissions, in grams
per test phase.

DensityHC =Density of hydrocarbon in the
exhaust gas, 0.5767 kg/ms/carbon atom
(16.33 g/ft3/carbon atom), assuming an
average carbon to hydrogen ratio of 1:1.85,
at 20°C (68°F) and 101.325 kPa (760 mm
Hg) pressure.

HCconc==Hydrocarbon concentration of the
dilute exhaust sample ccrrected for back-
ground, in ppm carbon equivalent, ie.,
equivalent propane X3.

HCconc=HCe-HCd (1-1/DF).

where:

HCe=Hydrocarbon concentrations of the
dilute exhaust sample as measured, in ppm
carbon equivalent. (Propane ppm X 3.)

HCd =Hydrocarbon concentration of the di-
lution air as measured, in ppm carbon
equivalent. (Propane ppm X 3.)

NOxmass=0xides of nitrogen emxssions in
grams per test phase.

Density NO2=Density of oxides of nitrogen
in the exhaust gas, assuming they are in
the form of nitrogen dioxide, 1.913 kg/m?
(54.18 g/ft?), at 20° C (68° F) and 101.325
kPa (760 mm Hg) pressure.

NOxconc=0xides of nitrogen concentration
of the dilute exhaust sample corrected for
background, in ppm.

NOxconc=NOxe-NOxd (1-1/DF).

where:

NOxe—=Ozxides of nitrogen concentration of
the dilute exhaust sample as measured,
in ppm,

NOxd=Ozxides of nitrogen.concentration of
the dilution air as measured, in ppm.
COmass=Carbon monoxide emissions, in

grams per test phase.

Density CO=Density of carbon monoxide,
1.164 kg/m? (32.97 g/ft?), at 20° C (68° F)
and 101.826 kPa (760 mm Hg) pressure.

COcone=Carbon monoxide concentratton of
the dilute exhaust sample corrected for
background, water vapor, and CO2 extrac-
tion, in ppm.

COconc=COe-COd (1-1/DP).

where:

COe=Carbon monoxide coneentration of the
dilute exhaust sample volume corrected for
water vapor and carbon dioxide extraction,
in ppm. The calculation assumes the car-
bon to hydrogen ratio of the fuel is 1:1.85.

COe= (1-0.019256C02¢—0.000323R) COem.

where: -

COem=Carbon monoxide concentration of
the dilute exhaust sample as measured, in

ppm.
CO2e=Carbon dioxide concentration of the
dilute exhaust sample, in mole percent,
R~=Relative humidity of the dilution air, in
percent (see § 85.478-22 (n)).

COd == Carbon monoxide conceniration of the
dilution air corrected for water vapor ex-
traction, in ppm.

COd = (1-0.000323R) COdm.

where:

COdm = Carbon monoxide concentration of
the dilution air sample as measured, in
ppm.

Note—If a CO instrument, which meets
the criteria specified in § 86.511 is used and
the conditioning column has been deleted,
COem can be substituted directly for COe
and COdm can be substituted directly for
Cod.

CO2mass—=Carbon dioxide emissions, in
grams per test phase.

Density CO2 —=Density of carbon dloxide, 1.848
kg/m3 (52.20 g/ft3), at 20° C (68° F) and

101.325 kPa (760 mm Hg) pressure.
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CGC2conc=Carbon dioxide concentration of
the dilute exhaust sample corrected for
background, in percent.

'002conc= C02e-CO2d (1-1/DF) 104

Where:

CO2d=Carbon dicxide concentration of the
dilution air as measured, in ppm.

DF=13.4/[CO2+ (HCe--COe). 10-4]

Vmix=Total dilute exhaust volume in cubic
metres per test phase corrected to standard
conditions (293.15° K (528° R) and 101.825
kPa (760 mm Hg) ).

Vmix=Vo X N [(Pb-Pi) (293.15° K) }/[(101.-
325 kPa) (Tp)1]

Where:

Vo=Volume of gas pumped by the positive
displacement pump, in cubic metres per
revolution. This volume is dependent on
the pressure differential across the positive
displacement pump. (See calibration tech-
niques in Appendix IIIL)

N=Number of revolutions of the positive
displacement pump during the- test phase
while samples are being collected.

Pb=Barometric pressure in kPa,

Pi=Pressure depression below atmospheric
mesasured at the inlet to the positive dis-
placement pump.

Tp=Average temperature of dilute exhaust
entering pcsitive displacement pump dur-
ing test while samples are being collected,
in degrees Kelvin.

Kh=Humidity correction factor.

Kh=1/[1-0.0329 (H-10.71) }

Where:

H=Absolute humidity in grams of watex per
kilogram of dry air.

H=[(6.211) Ra X Pd}/[Pb-(Pd X Ra/100) ]

Ra=Relative humidity of the ambient air,
in percent.

Pd=Saturated vapor pressure, in kPa at the
ambient dry bulb temperature,

(d) Example calculation of mass emis-
sion values for vehicles wth engine dis-
placements equal to or greater than 170
ce (104 cu.in) :

(1) For the “transient” phase of the
cold start test, assume Vo==0.0077934
m® per revolution; N=12,115; R=20.5
percent; Ra=20.5 percent; Pb=909.05
kPa; Pd—=3.382 kPa; Pi=9.851 kPa; Tp—=
309.8 K; HCe 249.75 ppm carbon equiva-
lent; NOxe=38.30 ppm; COem—311.23
ppm; CO2e=0.415 percent; HCd=4.90
ppm; NOxd=0.30 ppm; COdm=38.13
ppm; CO2d=370 ppm; Dct=5.650 km.
Then:

Vmix=](0.0077934) (12,115)
(298.15) 1/[-(101.326) (30938) ]
Vmix—="78.651 m3 per test phase.
H=[(6.211) (20.5) (3.882)1/1(99.05)—
(3.382) (20.5/100)1]
H=—4.878 grams H,0 per kg dry air.
Kh=1/{1-0.0329(4.378-10.71) ]
Kh=0.8276
COe=[1-0.01926(0.415) —0.000323
811.23
CO0e=306.68 ppm.
COd=[1-0.000323 (20.5) ] 8.13
C0Od=8.08 ppm.
DF=13.4/[0.415+ (249. 75+306 68) 10-%}
DF=28.472

(99.06-9.851)

(20.5) )

"HCconc=249.75-4.90(1-1 /28 472)

HCconc=245.02 ppm.

HCmass=(738.651) (576.7) (246.03) 10-*

HCmass=11.114 grams per test phase

NOzxconc=38.30-0.30 (1-1/28.472)

NOzxconc=38.01 ppmn

NOxmass=(78.851) (1913) (38.01) (0.8276)
10-°

NOxmass=4.733 grams per test phase.

COconc=306.68-8.08 (1-1/38.472)

COconc=298.88 ppm

COmass=("78.661) (1164) (208. 88) 10-¢

COmass=27.862 grams per test phase,
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CO2conc==0.415-370 (1--1,28.472) 10-!
CO2conc-=0.3793 percent.
CO2mass—=(78.661) (1843) (0.3793) 10-*
CO2mass —540.81 grams per test phase.

(2) For the “stabilized” portion of the
cold start test, assume that similar calcu-
lations resulted in HCmass=="7.184 grams
per test phase; NOxmass—2.154 grams
per test phase; COmass=64.541 grams
per test phase; and CO2mass—=529.52
grams per test phase. Ds=6.070 kilome-
tres.

(3) For the “transient” portion of the
hot start test, assume that similar calcu-
lations resulted in HCmass—6.122 grams
per test phase; NOxmass—%7.056 grams
per test phase; COmass=—34.964 grams
per test phase; and CO2mass—480.93
grams per test phase. Dht—=5.660 kilome-
tres. .

(4) For a 1978 motorcycle with an en-
gine displacement equal to or greater
than 170 cc (10.4 cu. in.) :

Hewm—0.43[(11.114-7.184) /(5.6506.070) ] -
0.57[(6.122-1-7.184) / (5.660-6.070) ]

HCwm =1.318 grams per vehicle kilometre.

NOxwm =0.43[ (4.7332.154) / (565046.070) }
-+0.57 [(7.056-2.164) / (5.660--6.070) ]

NOxwm=0.700 grams per vehicle kilometre.

COwm=0.43{(27.362-64.541) / (5.650-
6.070) ] +0.57 [(34.964{64.541) / (5.660-
6.070) |

COwm==8.207 grams per vehicie kilometre.

CO2wm=—0.43 (549.814-529.62) / (5.850--
6.070) ] +0.57 [(480.934529.52) / (5.660
6.070) ]

CO2wm:=88.701 grams per vehicle kilometre.

[FR Doc.77-146 Filed 1-4-T7;8:45 am]

[FRL 658-8}

PART 86—CONTROL OF AIR POLLUTION
FROM NEW MOTOR VEHICLES AND
NEW MOTOR VEHICLE ENGINES: CER-
TIFICATION AND TEST PROCEDURES

Appendices to Motor Vehicle Emission
Regulations

On October 22, 1975, a Notice of Pro-
posed Rule Making (NPRM) was pub-
lished in the FEDERAL REGISTER (40 FR
49517) setting forth revisions to the
Appendices to the motor vehicle emission
regulations in Part 85 of Title 40 of the
Code of Federal Regulations, The pro-
posed changes were needed to comple-
ment the publication of the proposed
regulations for the control of exhaust
and crankcase emissions from new
motoreycles (40 FR 49496). In addition,
the appendices were proposed in the In-
ternational System of Units (SI). Com-
ments by interested parties to the NPRM
received prior to 10 February 1976 were
considered in the preparation of the final
rule making.

Presented below is a list of the major
changes to the proposed Appendices
which are incorporated for final rule
making,

(1) Appendix I, the EPA -dynamoineter
driving schedule, is published as proposed
in kilomefre per hour units. For the con-

RULES AND REGULATIONS

venience of the user, the driving schedule
in miles per hour units is retained. Manu-
facturers of light duty vehicles or light
duty trucks may use either schedule (a)
in miles per hour or schedule () in
kilometres per hour. The tolerance dia-
gram in the corresponding units should
be used. Motorcycles with displacements
greater than or equal to 170cc (10.4 cu.
in.) are to use schedule (b) and motor-
cycles with displacements less than 170cc
are to use schedule (c).

(2) The proposed revision to Appendix
II, Procedures for Dynamometer Road
Power Calibration, is dropped from the
final rule making. A new motorcycle
dynamometer calibration procedure,
consistent with the revised motorcycle
road load force specification, is incorpo-
rated in the body of the motorcycle test
pbrocedures, Part 86, Subpart F. For light
duty vehicles and light duty trucks, the
dynamometer calibration procedure has
also been incorporated in the body of the
applicable test procedures, Part 86, Sub-
part B,

(3) The revision to Appendix Y11, Con-
stant Volume Sampler Flow Calibration,
is also dropped from the final rulemak-
ing. The calibration procedure, which
now includes a method for calibrating a
critical flow venturi constant volume
sampler, is incorporated in the applicable
test procedure sections of Part 86 for
motorcycles and for light duty vehicles
and light duty trucks,

(4) Appendix IV(b) has been revised
to include the durability driving sched-
ule for each of the three motorcycle
classes. For laps 1 through 9, the lap
speed in SI units has been revised to
more nearly equate these schedules with
the English unit schedule for light duty
vehicles contained in Appendix IV(a).
For motorcycles with engine displace-
ments less than 170cc (10.4 cu. in.), the
speeds for laps 10 and 11 have been re-
duced to reflect the inability of some of
the smaller motorcycles to achieve the
proposed maximum speeds for those laps.
For motorcycles with engine displace-
ments equal to or greater than 170ce and
less than 280cc (17.1 cu. in.), the speed
for lap 11 has been reduced because
motorcycles in this class are often de-
signed for dual-purpose operation and
may be incapable of attaining the pro-
posed maximum speed for this lap.

(5) Appendix V continues to be
reserved.

(6) Appendix VI, Vehicle and Engine
Components, is published as proposed.

(7> Appendix VII, Parameters and
Specifications, was proposed on Decem-
ber 23, 1974 (39 FR 44246) as part of the
Coverage of Motor Vehicle Certificate of
Conformity Regulations. It was proposed
for motorcycles on October 22, 1975 with
certain modifications applicable to
motorcycles included. Appendix VII is
not included for final rulemaking at this
time because of pending resolution of

comments, It is anticipated final rule-
making, applicable to all motor vehicles.
‘will be published at a later date,

Comments which were received in re-
sponse to the NPRM and EPA’s detailed
analysis of the comments are available
for inspection and copying during nor-
mal business heurs at the U.S. Environ-
mental Profection Agency, Public In-
formation Reference Unit, Room 2922
(EPA Library), 401 M Street, S.W..
Washington, D.C. 20460. As provided for
in 40 CFR Part 2, a reasonable fee may
be charged for copying services.

The Enviromental Protection Agency
has determined that this document does
not contain a major proposal requiring
preparation of an Inflation Impact
Statement under Executive Order 11821
and OMB Circular A-107.

The environmental and economic im-
pacts associated with the regulations
published of subparts E and F of Title
40, Part 86, Control of Air Pollution From
New Motor Vehicles and New Motor
Vehicle Engines: Certification and Test
Procedures—Emission Regulations for
XNew Motorcycles, have been .analyzed.
This analysis is contained in the En-
vironmental and Economic Impact
Statement, Motorcycle Exhaust' and
Crankcase Regulations.for the 1978 Mod-
€l Year, December 1976. Single copies of
this document are available from the
Public Information Center (PM-215),
U.S. Environmental Protection Agency,
Washington, D.C. 204890.

This Notiece of Final Rulemaking is
issued under the authority of sections
202, 206, 207, 208, and 301(a) of the
Clean Air Act, as amended (42 U.S.C.
1857f-1, 1857f-5, 1857f-5a, 1857f-%,
1857g(a)). )

Effective date: This addition to Part
86 becomes effective on February 22,
1977.

Date: December 23, 1976.

JOHN QUARLES,
© Acting Administrator.

The following changes are made to the
appendices in Part 86 of Chapter I of
Title 40 of the Code of Federal Regula-
tions: .

1. Appendix I is revised by redesignat-
ing Appendix I of Part 85 as part (a) of
Appendix I, adding paragraph (a) prior
to the schedule listing, and adding para-
graphs (b) and (¢) to read as follows:

APEENDIX I--URBAN DYNAMOMETER DRIVING
SCHEDULES

(8) EPA Urban Dynamameter Driving
Schedule for Light Duty Vehicles and Light
Duty Trucks.

* * L3 * ¥

(b) EPA Urban Dynamometer Driving
Schedule for Light Duty Vehicles, Light Duty
Trucks, and Motorcycles with -emgine dis-
placements equal to or greater than 170 cc
(104 cu.in.).
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. : - -Speed Versus Time Sequence

~
. Speed (kilo- Spoed_(kilo-. . Speed (kilo- . Speed- tkile~
Timg metres per Time metres per. Time metres per Time meires pen
(seconds}: "howr)} (8cconds):  hour) {seconds):  hour). (seconds}:  howr}
[+ T -« 0 - 51.2
1. - 0 5.8
2 enn - 0 52.1
[< J— -« 0 51.8
1. - 0 51.0
5. . © 46.0
G . - 0 0.7
7 - - 0 35.4
8. - 0 30.1
9. - 0 24.8
) 10 . -0 19.6
> u. . 0 14.2
12 . - D 89
3. -~ 0 3.8
14 . - 0 0
15 0 - 0 o
19 R 0
- 7 - D ]
18 - 0 0
19 . 0 0
20 - 0 o
21 -~ 4.8 (1]
22 - 0.6 1]
23 . 13.8 0
24 - 18.6 0
26 - 23.0 9
28 -~ 27.2 4]
27 . 27,8 0
28 . 20.1 0
P . WD 0
30 - 3.0 4]
Hil - 30.0 0
w2 . waw B6.2 1]
2. ~nen 36.6 [
B4 _oecenne 34.6 °
85 oceoumnnw 33.0 o
U8 enncenan. 3.8 o
N
)
.
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Speed (kilo= Speed (kilo- Speed (kilo- - Speed (kilo-
d metreo per Time  metres per Time matrea per Time ~ metrea per
(seconde,:  hour) fgeconds):  hour) (seconds):  hour) (seconds):  hour)
0 .7 820 ... 44.3 406 ___ 20, 1
0 9. 3 321 29.9 407 . . 25.4
] .6 322 34.8 408 _ . 10,7
4] .3 _ 323 32.3 400 . 36.0
0 . 6 324 -~ 30.7 410 . - 40.2
0 .1 325 29.8 411 _.. . 41.3
-0 .3 826 .. - 27.4 412 __ - 44.3
n .3 -~ 24.9 413 _ . 46.7
0 -8 -- 20.1 414 - 48.3
0 . 9 17. 4 415 ———-. 48.4
0 . 9 12.9 416 .. _48.3
0 -9 7.6 417 o - 47.8
0 -9 2.3 418 _ - 47.2
0 -9 o 410 __ - 46.3
o .8 0 420 __ - 45.1
[ .3 [ 421 40.2
6.3 -8 0 422 31.9
10.8 i 0 423. 29.6
15.9 -9 o 424_ 24.3
21.2 .2 0 425 19.0
26.6 -8 0 426 13.7
3L9 -4 0 427 8.4
95.7 .3 n 328 3.1
39.1 T ] 429_ 0
41.6 .9 0 430. o
42.5 | 0 431 0
41.4 .1 0 432 ‘e
40.4 .6 1.6 439 °
39.8 5. 9 6.9 434_ ¢
40.2 .3 12.3 436 0
40.6 7 17.6 436. 0
‘40.9 . 8 22.9 437. o
41.5 .3 27.8 438 o
43.8 .7 32.2 430_ 0
42.6 .5 36.2 440_ 3
33.6 .2 38.1 441 0
36.5 . 9 856 eunue... 40.8 442, P
81.2 -0 357 comeunann 42.8 443 - 0
28.5 3. 4 368 wonuvanan 45.3 444 -0
27.7 (¢ J— - N 350 ceveneu.. 48.3 446. -~ 0
20.1 QT4 ceccane 84,6 360 camuceenn 49.6 446 e O
20.9 276 ceunnrnen 85.3 361 coneeen 50.9 447.ccecaccue. O
100 cocunaue- 92.3 276 eevucue== 86.1 362 cevunnena 517 448 e 6.3
. 101 ceencvana 35.7 297 ceccnunen 86.9 803 cavacenn. 52.8 449 ... 10.6
N 192 .cuenun-- 99.4 278 cevanaven 88. 4 364 aennnena 54,1 450. 16.9
108 .. 43.9 365 wuerenenn b5.5 451 s 21:2
104 ceueeena 49,1 366 wcneenana B5.7 462 anae. 26.6
[ S L X ) 867 cavenenn- 56.2 463 cacneca. 309
- 868 cuuveonea 56:0 464 37.2
283 ceeeuea-- 89.8 e 42.8
264 ..cen-.-. 88.8 4.7
286 .ue cuene 877 - 46.8
200 cervnenn. B7.8 8R6 ... aea-.. 86,3 B2 ceneunves 57.9 60.7
201 cvvnnenae 70,0 287 cenveuene 845 3N e 879 .t
202 cine... 12,6 288 conee.. 82,9 374 ceevnevns 5.9 .4
208 e 4.0 209 oevnee-. 82.9 [ R—— ) N ] N
204 cocnaen. 8.3 00 e eoon.. B2.90 BT eneevcun= 57.9 .0
20! e 82,2 376 aevennnne 57.9 A
88 cvveecnan 68.1 N
1 J: T, 68.0 .9
B80 . 58.7 1
381 . 58.6 .3
983 ... 57.9 .0
389 ... 56.56 b
884 _.. 54.9 .9
385 .. 63.9 P
380 . 50.5 3
297 . 46.7 %1
388 .. 41.4 ‘o
389 . . 37.0 ‘6
390 .. . 32.7 '8
391 _ -28.2 6
393 . 23.3 ]
393 _ . 19.3 6
304 _ . 14,0 6
396 . . 8.7 8
396 . - 3.4 .5
497 . ) 6
308 . - 0 1
399 . - 0 .8
400 . - 0 .3
. 401 . - 0 .3
402 . -0 3
403 . - 4.3 5.0
404 ........ 9.5 6,7
405 «ianerenn 14,8
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fme malres per
(s¢conda):  howr)

832 ... oe... 46.5

. 43.4
- 446
.- 43,5
41.0
.- 38, ¢

838 ... 35.4
80 ...l 300
30.0

BI6 oo 447
BT ceeaaoaa 467
878 wecaen.. 467
87 neeenen.- 470
880 ..uevun.. 46.8
881 avnose.. 46.7
cnnan 46.5
cmavenaa. 460
b eamamane 452
B85 .oeoua.. 45.1
800 —eeounna. 45.1
887 cccanan 444
868 ...._.... 438
889 .. ...... 428
890 ...couaoa 435

SEh2amaee
MG B

N WS et

A7 lfeneena.. 348
918 ........ 348
919 weveeun.. 910

RULES AND REGULATIONS

Pime  metrea per
(seconds};  hour)

966 vomeneno. 29.9
967 e 32.2
D8 e 34.0
0090 aue..nn.. 35. 4
970 avuceca-. 37.0
O o 89.4

3006 _....._ 412

Pime . metres par
{saconda):  hour)
1,007 auueee. 41.0

ao

OO TOCOOOOIOCOOTCOCARICIC O™ *

—
Nea~o0Q

-3k D

1,660 ...
1,087 eenen. . 22.4
1,058 wovoeu. 27,4
1,060 oo 290.8
1,060 ... 32.2
1,081 oo 35.1
1,062 waeec.n 37.0
1,063 eee.... 38.6
1,064 areee-s 39.9

1,089
1,090
1,091
1,002
1,09 oa.... 13.8
3,004 ... 02,9

Plme

1 R

1,006 ..

metres pep
{seconds}: ,, housr

Cmem—co
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ki i ; : ‘speed (kilo-
ced (kilo= Speed (kila- Speed (kilos . .Spee
Time spmrgraa per Time pnetx-es per Time  moires per Time nm.mwhlm‘J
leecands) r  hour) { seconds)s  hour) (5o0onds)s  hour) ( se?ronda) 2 our.
1,183 16.3 1231 tenneue 315 :'ng 8
1,184 109 1.232 L3 1328 0
1,185 5.6 1.233 1.320 0
1,186 0:8 1.234 1230 0
1,187 0 1.235 143 v
1,188 0 K
1,189 ¢ 1533 °
1,180 0 1.334 0
"191 0 1.335 0
i 1.336 0
1,192 ° yeed b
1.193 0 1338 2.4
1,194 0 1339 T
1195 b4 1.340 13.0
1,198 ‘0 1,341 16.3
1107 0. 1.342 21.2
1,198 2. . 1343 _ 24.3
1,199 5. 1,344 27.0
0. 1.345 29.5
5. 1.346 31.4

1347 concrnn 32.7
1,348 cnenan 34.3
1,348 evuieae 35.2
1.350
1.351
1.362
1,353 mecu-me 34.8
1,354 concn-e 31.0
1356 enuunue 33.0
1,366 cnveune 32.3
1,367 aucewaa 315
1,358 mnceues 29.8
1,359
1,360
1,361
1,362
1,363
1,364
1,365
1,366
1,367
1.368

R C O Al ARAAdNNdEORDRCRAOADODD

1.320
1321 it
1,322 1371
1.323 ’
1.32¢.
R 1325 -
1.426
N
(¢) EPA.Urban Dynamometer Driving Schedule for motorcycles with engine dis-
placements less than 170 oc (104 cu. in.).
Speed Versus Time Sequence
. Speed lkilo- Speed (kilo- Speed (kilo- . Speed (kilo-
Tine  metres per fTime - metres per Time  metree per - Time  metres .per
{:ecanda}' hour) (eeconde) :  hour) (aecon&c). hour} (seconds): . hour)
R | -0
2 RN .0
3 0 -0 .
4 ] .0
- 5 0 -0
6 o -0
7 1] - 0
8 0 -- 4.8
0 Q - 0.5
10 0 - 13.8 88 eecennane 32.0
1 0 . 18.6 37 .n- . 3L9 60 cuncarcnne 36. 4
12 o . 23.0 bl emeeoaceen 34.8
13 0 26 eew 21.3 emvenanan 24,0 B2 mnceraenaa 30,6
1]
N
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Speed (kilo-
matres per

Coooondo):  hour)

“ LU LT UL DL ,’l ‘
B4 cunannavew 25, 4

asnanuvnen 35. 4

wnnsavnaen 28. 6

&7 aunnaveavn 1.9
68 weanuuunne 34.8

munanvucne I,

67 eucmneannn 39,9
[ Te—- | N ]
[ e N |
90 wanaironan 39.6
1] wenvnuenan 40.4
 R———— ]
b JUIRY § ¥ °
T4 cnrannanas 40.9
95 wnnnaaaneas 40,1
[ p—— |
i Eee———— N
T8 cunneanaun 41,8
99 anneunuenn 41,8
wnuumunnae 41, 4
[} Syei——— X[ ]
B2 wanunnnas 43.0

83 wanaiunena 4.3

B4 wuvnaaan.. 44.0

wananacnne 47,2

avannmnaun g

moaannunce 48, 4

B8 varrennuns 48,9
B wennnneons 40,4

[REpSip—— T X

96 wavnumnean 10,6
[rm——— ¥ X
7 wenvncnnn. 48,1

wennnmnana 47,8
09 cuvansanaa 48,0
200 annnnen-. 48.8
101 conanenen 49,4
102 cunnninnnn 49,7
103 aunenens 49,9
104 caneeno.. 49,7
105 e 48,9
wnmaneane 48.0
107 aannacnu. 48.1

amunanaw 48,
100 cunrnnau 4D, 4
110 wuacunn. 50,2
.3 3 Ye— ] P |
112 a5, 8
3 JETT— - N |
b3 1 Jv— S W
J16 cuascanwn 51,0
116 cnvenannn 460.0
3 qren—— T\ X

123 aimunvens 8.9
12% vanevuanes 3.6
126 waruneces O

120 cunnannna B

127 mcvwunnna
128 cvmamnnan
129 acnmnnane
130 aacanunaw
1 anudnnnnn
132 wuemmnmn
X< JE———
134 cnnnvenam
138 canwnnnne

130 wencnnnnn

®983000GOGC

RULES AND REGULATIONS

Spued (kilo-

Tire  metres cer

(govonde):  hour)

13T cmnmnnane
130 e

144 coneaana

145 enanecnna
€, R Re—
T cecvanan
12 SR,
149 cancvonnn
150 wavuanaae
151 cennuuncw

1562 avanaraea

153 ccnancnne
154 covnucone
166 anvanauee

) 35 T —
158 cvnncnan
169 wennannun
b {1 RS——
L {1} Qe
162 anvimannn

LA -1-E-X-2-2-¢-%-F-X-7-7-X-7-% Y- f-Y ¥ -%X-Y Y ¥ ¥ )

163 cuvunnnne

4
106 cmnenvnnn 10,3

176 cnnsunnns 25
b 3| S a——

178 evonnna

179 aeivcur.n 26,3
180 aecree.n 26,7
181 wacuna.-. 28,2
182 enevianae 27,6
183 cnvnecnae 24.9
184 ..o 23.6
185 cacacnnnn 20,2
180 caveuean. 18,8
187 cavevenen 17,8
188 vauua.. .. 18.8
80 cenean-an 19,3
190 cvaennans 20.7
101 waceuea. .. 23.0
102 cicmaiies 26,4
103 cccacann. 28,8
104 wonnnena. 31,6
106 oenmaana. 347

6

27

im 26

175 cacananen 26,
25

26

55

.uﬂﬂﬂ‘h‘ddﬂﬂ

55

rrSS8s

O G N Ot e W

Speed (ilo-

Tine melres >er
(seconde):  our)

| ;| SR P 7
22 Se—— . N ]
928 e 534
224 cannian. 84,1
226 eevniunna B5.1
220 caeaeu-. 56.0
227. s 6.8
228 .u. - 560.9
220 wevecuuuas B7.0
230 cacaien.. 56.9
x5 p——— .
DXy, Q—— . N ]
233 wancuan.. 56.8
234 cucenu-aa BT.1
236 wunenunes 618
236 wemcuncan 5T.7
23T ecuuceanas 58,1

238 eumncunas 58.3°

239 aenunnnes 68.6
240 cauee.... 58,7

241 ennneeuua 58,7 -

282 ciacrann 58.5
243 wmeemrean 58 ]
244 eaene.ue- 58.6
246 ameinann - 68.6
246 wannnunn . 58.5
24T aeununna 68,6
248 aeueeanua 58.4
249 coeu.o... 58,1

250 avuonnenn 57.8
261 auenannes 571
252 anvennea= 56.8
263 eavornnna 66,2

264 acecann- 54.5
265 cennnea.. 54.0
266 acmeruena 54.3
267 ceavanan. 53.9
208 <c.cuee-. 53.8
269 cevucin.. 63.68
270 connaao. 53.4
37 wecvnaaes 63.6
272 ceennnaen 537
273 creealeen 54,0
274 crincnen 044
276 cennnnan. 54.9
276 wuvecaenn 66,4
277 eevecanne 5.9
278 aecvnn-na 56.9

280 wenvraeue BT.6
281 wrevann.. 58,0
282 wucanenae 58.0
283 caveeuann 67.8

30T cravannnn 48.9
304 aeeei. 4.8

) Speed tkiloe-
Time  metvas per
{seconds):  houn)”
[ S—"
308 counon.. 46,8
0T e 84, T
308 ... 43,0
309 aueen... 41.8
310 wearinenaa 30.9
311 aicnueaa 36,83
QAL e 36.8
313 aceauuea. 35.0
314 aenann 32,7
316 wuuucreou 33,6
316 e 31T
817 e 31,68
818 weanenn 31,1
319 anunrnyaa 30,0
830 wnerenan 28,6
821 eneanon 26,7
322 vl 22,3
823 enemunnnn 20,8
-5 ¢ S,
82

mRan

330 ..
FE T

QaUUNS~anm

M.
[ 5

0 canveopun
34T e
348 oo
349 ..o .o 12,2
350 e 17.6
36 aamennnl 22,9
L1 T ¥
353 cavian. .. 32.2
364 cauenn.. 36.2
I56 weevuanan
11—
867 e
858 wuacennnn
360 ecannnnnn
360 avrunnnnn
868 wannvnnen
3062 e

- s b
AMeO00000O000000O“aRRRaI0E

881
o

ORNATT=RIJOALN DO -

NeooaaNS

TN TN O TGN i DD

Bieax

371
372 vnaiana
373 ..
374 .

876 «cccnnenn 6T.8
377 wucvnanea BT.9
378 venannnaa 58,1

380 e 50 k]
381 vinseness 58,0
082 cccuvenen 6T.9
[1:1 Juap—— T N 3
g JO— W |
)1 J— - %
886 ccnnasnn 50.5
<1y ge—— | N
U098 civicane. 14
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. RULES AND REGULATIONS 1157

Speed (kilo- Speed (kifo- Spead (kiloe Speed (kilo-
Pime  metres per Time metres per Time metres por . Time ., metres pep
(geconds):  howr) (seconds):  hourl (seconds);  hour). (seconde}:  hour}
a7.0 8.1 BT meuanance 0 - 641 . .0
- 32,7 650 cmemmnneme O 642 .0
.- 28.2 4 643 -0
.- 23.3 0 644, -0
“ --19.3 1] ‘645 .0
14.0 [ 646 .. . 3.2
8.7 0 647 ... . 1.2
3.4 0 648 .. . 12.6
0 0 649 .- . 16.4
0 0 650 - . 20.1
0 0 651 .. - 22,6
0 0- 652 . 24,6
0 5.2 653 .. .28.2
0 10.6 654 - . 31.6
4.2 15.9 655 . . 33.8
9.6 - 20.9 656 - 36.7
14.8 23.6 657 . 37.6
20.1 25.7 658 - 39.4
25.4 .6 27.4 659 . 40.7
30.7 .9 27.4 2
38.0 .6 27.4 .8
40.2 .4 28.2 .0
41.2 1 28.5 2
44.3 .0 28.6 .2
46,7 .2 28.2 . &
. 48.3 .9 27.4 .6,
. 48.4 .6 27.2 .6
48.3 2 26.7 .8
. 47.8 8 27.4 N
- 47.2 6 2.5 .0
..40.3 4 27,4 .4
. 46.1 8 26.7 .8
.- 40.2 26.6 .4
v 34.9 26.6 .3
29.6 26.7 .7
. 24,3 27.4 .0
. 10.0 28.3 9.3
. 137 29.8 6.6
. 8.4 30.9 3.2
. 3.1 32.5 0
R 2 0 33.8 0
430 wenncneun O 34.0 )
431 qaencnen O 31.1 0
433 criennea O 21.8 0
433 enveiinea O 35.4 0
434 ceuvcnne O 9.2 36.0 o
435 wvananan O ‘5 36..2 o
436 counuenea O 25.7 36.2 0
437 cnvrnnn O 28.5 36.2 o
438 cnnns - 0 523 eaearrane 30.6 36.5 0o
439 aicuen.. 0 528 cranns 32.3 38.1 o
440 cocuucnne O 624 eamonona 33.8 40.4 0
441 cceviana 0 535 wnnenaae 36.4 41.8 o
442 ceeeeeea O 520 orewian 37.0 42.6 2.3
443 fenoncnna O B2T wranmenen 38.3 43.5 5.3
444 oo @ 528 wavurinen 30,4 42.0 7.1
445 oivncanne O 520 weumances 40.1 36.7 6T - -en sane 10.5
446 cnnccnnve O 530 —omnnne 40,2 31.4 608 ... .i.uveas 14.8
447 corivnnua- 0 531 wumomnnan 40,2 26.1 639 o orcnase 1.2
.- 6.3 532 wanumcnan 40.2 20.8 .7
10.6 40.2 ce-e 15,4 8
5.9 40.2 nee 102 .4
461 vonnonua 21,2 40.2 - 4.8 -9
seen 26.6 41.2 - 0 -6
463 - arunuw 31.9 41.6 g, g
454 nemncven 3T 41.8 . .
455 wunmean 43,6 41,2 0 ’;g; e ggg
466 o nanoe 44.7 . 40,6 24 0 8 conrncona 320
45T ccmncaunn 46,8 40.2 625 cesncmnee O 709 consuvans 340
468 onrenna 50.T aue 40.2 620 wuooeones O
460 armannam 53,1 - 40.2 627 woiravnoe O
460 cnacnnsun B4 1 ..39.3 028 weesmrnne O
461 comncaeua 56.0 cennen 37,2 629 ccovonne O K as.8
462 cumeomenn 6.6 546 oeennnw SLO ; 0. 42 ~ranwanee 2
463 cocnunnn BT.3 - 26.6 831 . o 18 Zunannaes 37,8
464 - 08. 1 1.2 632 0 716 weinmw aea 36.2
405 mmmmearn 57.9 5.9 633 0. M7 caemnnnn 34,8
466 ceunppnse 8.1 -10.6 634 nneuvanna O T1Bicnsnunenn 33,0
467 cunnmnnen 68.3 6.3 638 cnanvene O 10 snieoesnsBNC
408 connvuune 67.9 g- 636 meuumrnne O conae .2
. 409 qnnceneen 6T.5 0. 637 vune sree @ 10.3
- 8 -9 'gg: wmeenene ,g 638 <oumereen O
- nommsoene 639 rorannane @
3 556 cavnnenes O 640 iovnenune O
-
) —
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Spead (Rile

Time motras por

(seconds):  hour)
726 covnanven 4.8

wnnmencen 3.4

0.8
0.8
.- B.1
730 ceuneunan 10.5
i:3 R—— |
732 cevmmneaa 20,
933 eecrannea 22.5
34 e 25.7

5

-

768 auaeunvaw 10,1

709 ccacuvnmn 16,4
[ — T, -
T ceviemccnn 25.4
KR —T. X
773 ceecenun 29,8
174 eeeencene 31.4

77 - raman. B1.3
778 cacnannne 40,2
il R p— N ]
780 wencvenne 44.3
78] avuenne.. 45,1
S Rum—
783 cacnnn. .. 46.5

800 ceaacen.. 45.1
- LR p— T
802 aneencnan 48.3
LA — . X ]
804 conncnnaa 51,5
805 wecananaa 53.1
806 caavue..a 53,1
807 e enemean 54.1
808 evnnarana §4.7

RULES AND REGULATIONS

Speed ikilo-
ime  metres pop
{seconds):  hour)
800 coneee.. 55.2
810 o...cu.. 556.0

813 wenuee-. B4.7
813 aceec-. 54.6
814 avneeo.. 54.1
816 .. 53.3
818
817
818
819
820°
821
822
823
B24
a5 .
826
827
828
829
830
831
832

850 eeen-... 41.8

851 qeae.... 42,8

852 anmouo.. 42.8

853 aecna.. 43,1

84 wuiceo.. 43.5

855 audevon. 43.8
]

B86] eeueea.. 46.8
802 eeuacen. 46.7
803 cuacnu... 45.2
864 wucrnnon 44.3
865 weavauaa 43.5
866 aevueu.. 41,5
867 mamanonn 40,2

888 oo...... 43.8
889 a....... 42.8
800 ac...... 43.5
891 caneeu.. 44,8
803 enennnu. 44,7

Time

(seconds):  howr) -

9875

Speed (kilo-
metres per

eveerea. 42.8
eweena-a 42,6

X NN

ww W W
e8NS RIRRYSL
VAP DOODIRR O

et d o R
SewcoonaBERYER
DOWAVNWN

NRawavoan

88

cmemeeea 2
aremcans 28.
cmeeuaw 20,
~vemccaw 32,
wemameee 34.0
avennos 35,4
emevmace 37.0
eecvemne 39.4
aveeceen 42,3
cevaveon 44,3

wwersone 45,2

eovnceae 45,7

Specd (kilo-
Time  metres per

{seconds}:  hour)

- 45.9
- 45.9
- 45.9
- 44.6
- 44,3
-- 43.8
- 43.1
-- 42.6
41.8
- 414
40.6
- 38.6
35,4
34.8
31.6
35.1
36,2
ar.0
36,7
36.7
37.0

guuuuu
SNSZ

-]
ey ey 1

NoONChrOaABEMGBIG

3 W
S

(T3S

Ly
QO NG

Qoaecooeeecooocacaaaococooooae-—-n

1,063 envauns
1,064 cumians

o
L1 1]

1,065 aeuvenn H.
3,056 acueunn 17
1,057 aa..... 22,4
3,058 -...... 27.4
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RULES AND REGULATIONS 1659

Speed (kilo- Speed (kilo- Speed (kilo-
Time  metres per Time  metree per Time  metres per
feecondaj:  hour) {seconds}:  hour) (seconds):  hour}
1,141 -- 41.0 1,208 ... 43.8
. 39.8 1,200 - 447 N
37.8 1,300 456.6
34.6 1,301 - 46.7
.- 32.2 1,302 -~ 46.8
28.2 1,303 - 48,7
- 25.1 1,304 - 45,1
... 22.8 1,306 -- 39.8
7.3 1,300 -- 34.4
1.9 1,307 29.1
8.6 1,308 23.8
1.8 1,309 -. 18.6
[1] 1,310 -~ 13.2
[+ 1,811 9.9
0 1,312 2.6
0 1,313 0o
0 1314 .. [\]
° 1,316 __ 0
) 1,318 0o
[ 1,317 1]
[} 1,318 (1]
0 1,310 . )
] 1.320 .. (1]
0 1,321 0
° 1,323 _. 0
0 1,323 0
0 1,324 o
[ 1,326 1]
3.4 .6 1,326 0
8.7 6 1,327 0
14.0 N 1,328 (1]
- 19.3 .8 1,329 0
24.6 .6 1,330 0
20.9 .6 1.331 1]
: 34.0 .8 1,332 0
‘ 37.0 6.4 1,330 0
2.9 37.8 il 1.334 0
1.3 37.0 1 1.335 0
L 6.2 8 1,336 0
6.8 32.2 Bt 1,337 0
4.2 26.9 .9 1.338 2.4
1.6 21.6 . 1,339 7.7
0.9 16.3 13.0 .
. 0.2 10.9 18.3
1.0 66 21,3 '
2.6 0.3 24.3
5.8 0 27.0
- 0 29.6
0 31.4
N 1) 2.7
0 4.8
0 5.2
0.0 5.6
0.0 6.0
0.0 36.4
0.0 34.8
0.8 34.0
2.4 3.0
5.6 -~ 32.2
10.6 - 1.8
15.8 1,368 —...... 20.8
19.8 1350 . - 28.2
20,8 1360 . -26.6
20,9 1361 o - 24.9
20.8 1,382 -.22.6
20.6 1363 wee-ceu. 17.7
1,124 coennn 21.1 1364 ... 12.0
1,126 cooma-- 40.2 21.1 1,866 . - 8.4
1,126 ccc-.... 40.9 22.5 1,866 . - 40
1,127 acuuun. 4.6 24.9 1,293 .. ..... 40.0 2,307 - @
27.4 1,204 oo 41.3 1,368 cucuean @
20.9 1360 eencuaa ©
31.7 » 31370 e ©
33.8 1,287 eermveas 42,3 13T encenna O
34.6
36.1
36.1
- 34.8
‘ 34.1
- 1,231 cucea-. 86.1
1222 . ..... 35.4
1,140 euvnnn. 41.8 1,223 _...... 35,2
-
i
-
F]
N—-
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THEN ACCELERATE
TO LAP SPEED

2.2

"~ RULES  AND 'REGULATIONS
3. Appendix IV is revised to read as fngfgf
follows: Lap per hour
- APPENDIX IV—DURABILITY DRIVING SCHEDULES . S 35 —
(a) Durability Driving Schedule for Light G e 30
Duty Vehieles and Light Duty Trucks. L L S 35
The schedule consists basically of 11 laps 8 bt
of a 3.7 mile course. The basic vehicle speed BT . 55
for each lap is listed below: 10
Speed B T 70
miles During each of the first nine laps there
Lap perhour  gare 4 stops with 15 second idle. Normal 8c-
S 40 celerations and decelerations are used. In
B 30 addition, there are b light decelerations each
8 .. ——————————— 40 lap from the base speed to 20 m.p.h. followed
& e 40 by light accelerations to the hase speed.
0 * 7 -——-——b— -
SI0P ‘ : -
THEN ACCELERATE ™~
TO LAP SPEED .
0.4 ECELERATE
70 20 M.P.H,
THEN ACCELERATE
TO LAP SPEED
0 aND 3.7 | StART-FINISH DECELERATE 1.3
MILES - ; 70 20 M.P.H.. ]|
THEN ACCELERATE THEN ACCELERATE
TO LAP SPEED TO LAP -SPEED
3.3 Dﬁc§bERATE —
T0 £U M.PH,
THEN ACCELERATE
TO LAP SPEED
2,9 Stop Dscgbsnms -
THEN ACCELERATE T0 M.P.H,
TO LAP SPEED THEN ACCELERATE
TO LAP SPEED
2,6 DEC%bERATE '
TO M.P.H,

Stop .
THEN ACCELERATE

TO LAP SPEED

ALl Stops aRe 15 seconps

-—

FEDERAL REGISTER, VOL 42, NO. 3—WEDNESDAY, JANUARY 5, 1977



The 10th lap is run at a constant speed of
55 m.p.h.

The 11th lap is begun with a wide open

RULES. AND REGULATIONS

Speed (kilometers per hour)

throttle acceleration from stop to 70 m.p.h. Lap Class I Class I Class 1T
A normal deceleration te idle followed by a
second wide open throttle acceleration occurs 65 65 65
at the midpoint of the lap. g ﬁ 355
(b) Durability Driving Schedule for Mo- 65 65 65
toroycles. The Durability Driving Schedule 55 55 55
for Class ITI Motorcycles may be used for gg g g
Light Duty Vehicles and Light Duty Trucks. 70 70 70
The schedule consists basioally of 11 laps 55 55 55
of a 6.0 km (3.7 mi) course. The basic vehicle n et o
speed for each lap is listed below:
1.1
S10P.
THEN ACCELERATE
TO LAP SPEED
0.6 (DECELERATE
70 Eb KM/H
.THEN ACCELERATE
TO LAP SPEED
0 aNp 6.0 |StArRy-FintsH DECEbERATE 2.1
KILOMETRES 70 KM/H
THEN ACCELERATE THEN ACCELERATE
TO LAP SPEED TO LAP SPEED
5.3 |DeCELERATE
T0 %b KM/H
THEN ACCELERATE
TO LAP SPEED
4,7 S10P. DﬁcngRA E 3.1
| THEN ACCELERATE T0 KM/H
TO LAP SPEED THEN ACCELERATE
TO LAP SPEED
4.2 DECELERATE,
70 KM/H

THEN ACCELERATE
JO LAP SPEED

3.5

During each of the first nine laps there
are 4 stops with 15 second idle. Normal accel-
erations and decelerations are used. In ad-
dition, there are 5 light decelerations each
lap from the base speed to 30 km 'h followed
by light accelerations to the base speed.

The 10th lap is run at a constant speed.

The 11th lap is begun with a wide open
throttle acceleration from stop. A normal de-
celeration to idle followed by a second wide
open throttle acceleration occurs at the mid-

point of the lap.

Stop
THEN ACCELERATE
TO LAP SPEED.

ALL Stops ARe 15 SECONDS

This schedule may be modified with the
advance approval of the Administrator if 1t
results in unsafe operation of the vehicle,

3. Appendix VI is revised to read as fol-
lows:

APPENDIX VI—VEHICLE AND ENGINE
COMPONENTS

(a) Light Duty Vehicles, Light Duty
Trucks, Motorcycles and Gasoline Fueled
Heavy Duty Engines.

1161

I. Basic Mechanical Components-Engine,
Intake and exhaust valves.

Drive belts.

Manifold and cylinder head bolts,
Engine oil and filter.

Engine coolant.

Cooling system hoses and connections.
Vacuum fittings, hoses, and conneo=

(8) Ol injection metering system.

II. Fuel System.

(1) Fuel specification-octane rating, lead
content. -

(2) Carburetor-idle RPM, mixture ratio,

(8) Choke mechanism.

(4) Fuel system filter and fuel system lines
and connections.

(6) Choke plate and linkage.

' II1. Ignition Components.

(1) Ignition timing and advance systems.

(2) Distributor breaker points and con-
denser.

(8) Spark plugs.

(4) Ignition wiring.

(5) Operating parts of distributor.

IV, Crankcase Ventilation System.

(1) PCV valve.

(2) Ventilation hoses.

(3) Oil filler breather cap.

(4) Manifold inlet (carburetor spacer,

ete.).

V? External  Exhaust Emission Control
System.

(1) Secondary air injection system hoses.

(2) Ailr system manifolds

(3) Control valves and air pump.

(4) Manifold reactors. :

(B) Catalytic converters.

(6) Exheaust recirculation.

{7) Water injection.

VI. Evaporative Emission Control System.

(1) Engine compartment hose connec-
tions.

(2) Carbon storage media.

(2) Fuel tank pressure-relief valve opera-
tion.

(4) Fuel vapor control valves.

VII. Air Inlet Components.

(1) Carburetor air cleaner filter.

(2) Hot air control valve.

(b) Diesel Light Duty Vehicles, Diesel
Light Duty Trucks, and Diesel Heavy Duty
Engines.

I. Engine Mechanical Components.

(1) Valve train.

(2) Cooling system.

a. Coolant.

b. Thermostat.

c. Filter.

(3) Lubrication.

a. Oil filter.

b. Lubricant.

II. Fuel System.

(1) Fuel type.

(2) Fuel pump.

(8) Fuel filters.

(4) Injectors.

(6) Governor.

III. Air Inlet Components.

(1) Air cleaner.

(2) Inlet ducting.

IV. External Exhaust Emission Control
System. i
(1) Rack limiting

throttle delay, etc.).

(2) Manifold reactors.

(3) Catalytic converters.

(4) Exhaust recirculation.

(6) Water injection.

[FR Doc.77-147 Filed 1-4-77:8:45 am]

devices (aneroid,
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