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The federal Clean Air Act Amendments of 1990 mandate that every

metropolitan area in the country must-be in compiiance with the National
Ambient Air Quality Standards by the year 2010. This includes extreme ozone

- non-attainment areas such as California's South Coast Air Basin. In

addition to the federal requirements, the California Clean Air Act mandates
that the Air Resoiurces Board (the “Board" or "ARB") "achieve the maximum
degree of emission reduction possible from vehicular and mobile sources in

order to accomplish the atta1nment of the state standards at the earliest
practical date."”

In order to reach attainment goals mandated by the federal Clean
Air Act and the California Clean Air Act, emissions from mobile sources must
be reduced. Mobile sources contribute up to 50 percent of the reactive
organic gas emissions generated im the state. These mobile source emissions
are primarily a result of either uncombusted fuel (exhaust emissions) or
fuel evaporation (evaporative emissions).

Significant reduct1ons in exhaust emissions are expected to be
achieved via the Low-Emission VYehicles and Clean Fuels Regulat1ons adaopted
by the Beard in 1990. These requlations require that exhaust emissions be
significantly reduced through the 2003 model year. Beginning with the 1998
model year, manufacturers will also be required to preduce a small
percentage of zero-emission vehicles.

. Evaporative emissions were addressed by the Board in August 1990
with the adoption of stringent evaporative emissions standards and test .
procedures {hereinafter "enhanced test procedures"). These procedures were
designed to more effectively control evaporative emissions from motor
vehicles during summer months when high ambient temperatures exacerbate the
potential for high evaporative emissions. Implementation of the enhanced



test procedures begins in the 1995 mode] year, with full compliance required
in the 1998 model year. '

Subsequent to the Board's adoption of the enhanced test procedures,

the United States Environmental Protection Agency (U.s. EPA), on March 24,
1993, published in the Federal Register the final rule for its own enhanced
evaporative emissions standards and test procedures (58 F.R. 16002). These
procedures were patterned after the ARB enhdnced test procedures except for
one major difference.’ The federal procedures contain a "supplemental
procedure,” which provides additional assurance of adequate evaporative
canister purge during short trips. The federal procedures also contain
.other relatively minor differences which were designed to address various

practical and technical concerns related to the test procadures. :

‘The ARB staff believes that the supplementa?l procedure and many of
the other revisions contained in the federal procedures not only resolve
practical and technical testing concerns but also allow for.a more robust

control under virtually all real-world conditions. 1In addition, by
harmonizing the ARB enhanced test procedures with the federal test
procedures, federal and California vehicles can be certified using common
test procedures. Thus, in this rulemaking, the staff proposes the
incorpaoration of the supplemental procedure and various practical and
technical revisions to harmonize the federal and the ARB enhanced test-
procedures. ' -

II. BACKGROUND
A. The Current Enhanced Test Procedures

There are three major types of motor vehicle hydrocarbon (HC)
evaporative emissions: . hot soak, diurnal, and running loss emissions. . Hat
soak emissions typically occur as a result of fuel evaporation due to high
underhoed temperatures after the vehicle's engine is turned off. Diurnal
emissions arise from a parked vehicle when the fuel} warms up and evaporates
due to an increase in ambient temperature. During engine operation, running
loss emissions can originate anywhere from which fuel or fuel vapors can
escape. A charcoal canister is used to store hot soak and diurnal
evaporative emissions until the vehicle's engine is started. If the . N
generated vapors exceed the storage capacity of the canister, "breakthrough“f
occurs, releasing vapors into the atmosphere. Upan start-up, the vapors are
"purged" into the engine’'s intake system and subsequently burned in the
engine. To control running Toss emissions, vapors generated in the fuel
tank are also “purged" into the engine's intake system. However, running
loss emissions can result when the vapor generation in the fuel tank exceeds
the purge capacity of the system. 1In general, evaporative emissions may
also occur from permeation of fuel through hoses and fuel tanks
(particularly plastic fuel tanks) and from leaks in valves and seals.

The ARB enhanced test procedures target thése ma jor types of .
evaporative emissions. As shown in Figure 1, the test sequence consists of
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a number of steps. After being properly prepared and preconditioned, a test
vehicle undergoes the standard Federal] Test Procedure (FTP) exhaust
emissions test. The fuel temperature is then stabilized to 105°F in
preparation for the running loss test. The running loss test consists of
operating the vehicle through three recognized “Urban Dynamometer Driving
Schedules" (UDDS) under conditions representative of high ozone-
concentration days. The ambient temperature of the-enclosure must be
maintained at 105°F. The liquid and vapor fuel temperatures of the

vehicle must match the liquid and vapor fuel temperature profile generated
from an analogous or worst-<cdse vehicle actually driven on-road on a 105°F
temperature day. The hot soak test immediately follows the running loss
test. Most hot soak emissions occur within the first ten minutes after
engine shut-off. Accordingly, the vehicle must be within an enclosure where
hot soak emissions can be measured within five minutes after engine shut-
off. The sampled hot soak emissions are, therefore, the most realistic
measurement of in-use hot scak emissions possible. The diurnal portion of
the test simulates the conditions a parked vehicle would experience. The
ambient temperature of the tast enclosure cycles from 65°F to a maximum of
105°F three times over a three-day period. Thus, an evaporative canister
must be designed to store the diurnal emissions generated throughout three
hot summertime days. :

To determine compliance, the highest emissions of the three twenty-
four hour periods during the diurnal test are added to those generated
during the hot soak test and are then compared to the 2.0 grams per test
standard. The standard for the running loss test is 0.05 grams per mite.
The standards are applicable to all passenger cars and light-duty trucks
(LDTs), as well as all 1ight medium-duty vehicles (MDVs) and heavy-duty
vehicles .(HDVs). Implementation of the enhanced test procedures begins in
the 1995 model year with 10 Percent of sales, and continues with 30 percent
and 50 percent requirements in the 1996 and 1997 mode] years respectively,
Full 100 percent compliance is required in the 1998 and subsequent mode]
years, ' _

The enhanced test procedures are nbt_currently applicable to
heavier MDVs in the 8,501 - 14,000 bs. gross vehicle weight rating {GVWR)
class. The test procedures for this class of vehicles were not revised at
the time the enhanced test procedures were adopted. Therefore, these
vehicles are currently only required to meet the Sealed Housing Evaporative

Substantial HC emissions benefits are associated with the enhanced
test procedures: 23-25 percent emissions reductions in the year 2000 and as

B. The Supplemental Procedure

When the ARB enhanced test procedures were adopted in August 1990,
the U.S. EPA was stil] working on revisions to the federal] evaporative
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. emissions standards and test procedures. Section 202(k) of the federal

Clean Air Act, as amended in November 1990, mandated that the federal
requlations reflect the greatest degree of emission reductions achievable
during vehicle operation and over two or more days of nonuse under
summertime conditions, giving appropriate consideration to fuel volatility
and to cost, energy, and safety factors. Manufacturers recommended at that
time. that the U.S. EPA adopt the ARB enhanced test procedures. The U.S. EPA
staff was resistant to this recommendation because it believed that the ARB
procedures could not ensure adequate purge of the canister during short
trips. The ARB procedures allow a total of 100 minutes of driving time (31
minutes during the exhaust”teit and 69 minutes during the running loss test)
to purge the loaded canister.” The U.S. EPA's concern was that the . '

. manufacturers may minimize the amount of purge from the canister during the
- exhaust test while allowing normal.or even abnormally high purge flow durimg.

the running loss test, since exhaust emissions are not measured during the -
running loss test. If manufacturers incorporated this strateqy, their |
vehicles would have a loaded canister that would be inadequately purged in.
the "real world" during short trips, causing saturation of the canister and.
breakthrough of vapor. . :

| The ARB did not share the U.S. EPA's concern. The ARB staff .
contended that deliberately delaying purge or purging intermittently until
the running loss test could be viewed as a defeat device (a strategy which

“¢ircumvents the procedures) and would therefore be prohibited under existing

regulations. Despite this position, the ARB staff did recognize. that the

- prohibition of defeat devices may not be easily enforceable. ‘- Thus, during.

the federal rulemaking, the ARB staff acknowledged the possible merit of an
additional safeguard, such as the supplemental procedure.

The U.S. EPA supplemental procedurs (shown in Figure 2, left side) -
consists of vehicle preconditioning.(which includes canister loading), the
FTP exhaust test, a hot soak, and a two-day diurnal test. Assuring adequate
canister purge is accomplished by eliminating the additional driving time of
the running loss test. Accordingly, the evaporative emission control system
must be designed such that it sufficiently purges the loaded canister during
the 31 minutes of the exhaust emissions test to accommodate the hot soak and
the two-day diurnal emissions. :

II1. SUMMARY OF RECOMMENDED ACTION

The staff recommends that the Board amend section 1876, Title 13,
California Code of Regulations, and the incorporated "California Evaporative
Emission Standards and Test Procedures for 1978 and Subseguent Model
Vehicles." The staff is proposing that the U.S. EPA supplemental procedure

1. By the end of the running loss test, the canister must be purged because
it must be capable of storing additicnal vapor generated during the hot soak
and three-day diurnal test.
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be incorporated into the ARB enhanced test phocedures, effective in the 1996
model year. Thus manufacturers would be required to conduct both procedures
for 1996 and subsequent model-year certification.

The complete- test procedures requ1red for certification are :
illustrated in Figure 2. The proposed ARB supplemental procedure is
identical to the federal supplemental procedure except for the Reid Vapor
Pressure (RVP) of the certification test fuel and the_ diurnal test
- temperatures. ‘Both the existing ARB enhanced test procedures and the
_supplemental procedure proposed by the staff allow the use of a test fuel
with a RVP of 7.0 psi and require cycling the temperatures from 65°F to
105°F for the diurnal test. The federal requirements specify the use of a
test fuel with a RVP of 9.0 psi and diurnal temperatures ranging from 72°F
to 96°. The ARB specifications were designed to reflect the commercial
- Phase 2 reformulated gasoline requirements and ambient conditions in
California while the federal specifications are representative on a national
level.- As an alternative, the proposed ARB regulations allow the use of the
federa1 test procedures with the ccrrespondlng federal fuel. Current data
indicate that despite this difference in test fuel RVP and testing
temperatures, the evaporative emissions generated in the federal testing
sequence and. the California sequence are roughly equivalent. Therefore,
data generated with the lower RVP fuel and the higher ARB test temperatures
should be accepted by the U.S. EPA as demonstrating compliance with the.
federal regu1at1ons, e11m1nat1ng the need for dup11cate tests.

The proposed d1urna1 plus hot soak standards for the supp1ementa1
procedure are compared to the corresponding standards for the ARB enhanced
test procedures in Table 1. The standards for the supplemental procedure
are numerically higher because the sole purpose of the supplemental
procedure is to ensure adequate canister purge; it is not intended to
increase the stringency of the complete evaporative emission test procedures
or result in the need for any new vehicle hardware. The cost assoc1ated
with this supp1ementa1 procedure will therefore be minimal.

Table 1

ARB Evaporative Emissions Standards

Class of Vehicles 3 Day Diurnal + Hot Soak Proposed Supplemental
Standard (grams/test) Standard (grams/test)

Passenger Car ' 2.0 2.5

Light-Duty Trucks ' 2.0 2.5

Medium-Duty Vehicles

(6,000 - 8,500 1bs. GVWR) 2.0 3.0

(8,501 - 14,000 1bs. GYWR) 3.0 3.5

Heavy-Duty Vehicles

(over 14,000 Tbs. GYWR) 2.0 | 4.5




’ The staff is also proposing that complete heavy MDVs (8,501 -
14,000 1bs. GVWR) be required to certify according to the enhanced test
procedures and the supplemental test, instead of the current SHED procedure.
The combined diurnal and hot soak standard proposed for this class is 3.0
grams per fest, as shown in Table 1. The staff is also proposing that these
vehicles meet a running loss standard of 0.05 grams per mile. The proposed
standards are identical to the recently adopted federal standards. S

In addition to the incorporation of the supplemental procedire and
the revised test procedure for the complete heavy MDV class, the staff

" . proposes various fechnical modifications to the enhanced test procadures.

Most of these modifications will harmonize the ARB enhanced test procedures
with the federal evaporative emissions regulations. Modifications are also
proposed to the test procedures to clarify some of the requirements. The
proposed modifications are described below. : ' ,

IV. DISCUSSION OF THE PROPGSED MODIFICATIONS

The proposed modifications to the evaporative emissions ‘requlations
will be identified and discussed in more detail in this section. Most of
these changes parallel requirements in the federal evaporative emissions
regulations, as amended March 24, 1993. These modifications would result in
nearly identical ARB and U.S. EPA test procedures; manufacturers have
- expressed a need for consistent test procedures to minimize cast and testing
burden. However, a few differences would remain between the two sets of
test procedures, and these differences are discussed in Section Vv,

“Remaining Differences with the Federal Regulations." :

Most of the proposed modifications would be effective in the 1996
and subsequent model years. However, several of the proposed modifications
would take effect beginning in the 1995 model Year and are so indicated in
the regulatory text. _ : -

A. Supplemental Procedure

The staff proposes that manufacturers be required to perform the
supplemental procedure as part of the enhanced test procedure for the 1995
and subsequent model years. - The supplemental procedure differs from the
enhanced test procedures in severa] ways: one diurnal heat build is
eliminated; the canister is loaded to breakthrough rather than to one and a
half times breakthrough; the running loss test is not conducted; the hot-
soak test is conducted at a moderate temperature; and the hot soak plus
diurnal emissions standards are numerically higher. ’

B. Medium-Duty Vehicle Test Procedures -

) Currently, the complete heavy MDV class (8,501 - 14,000 ibs. GVWR)
is the only vehicle class not required to demonstrate compliance with the
enhanced evaporative test procedures. Staff is proposing that beginning in
the 1996 model-year, complete heavy MDVYs be required to certify according to
the enhanced test procedures with diurnal plus hot socak and running loss
standards of 3.0 grams per test and 0.05 grams per miles, respectively.
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- These standards are fﬁe'same .as the U.S. EPA standards for such vehicles.

Although the proposed diurnal plus hot soak standard is numerically higher
than the current ARB standard (3.0 vs. 2.0 grams per test), the increased
stringency associated w1th the enhanced test procedures will result in an
emissions benefit. .

Incomplete MDVs, which are cert1f1ed accord1ng to the heavy-duty _

: eng1ne exhaust emission standards and test procedures in Title 13,

California Code of Regulations: (CCR), section 1956.8, are currently required
to demonstrate compliance with the enhanced test procedures through an
engineering evaluation. Since the exhaust systems of these vehicles are
certified according to the heavy-duty test procedures, their evaporative
systems are also more appropr1ate1y certified according to the heavy-duty
engine protocol, 1 e., an eng1neer1ng evaluation.

C. Carry-over of 1995 Model-Year Certification Datg

Manufacturers expressed concern over their ability to carry-over
1995 model-year enhanced certification data in 1ight of the new set of
testing requirements proposed for the 1996 and subsequent model years. To
alleviate this concern, staff is proposing to allow carry-over of 1995-

- model-year enhanced certification data as long as the supplemental test

certification data is also provided. - Applications for carry-over must be
accompan1ed by an engineering analysis demonstrating that the durability and
emissions .of the vehicle for which certification is being sought will be
adequately represented by a certified p1atform/powertra1n/fuel tank
combination application, In addition, staff is also proposing teo allow the
manufacturer to carry-across the enhanced test procedures durability data
for the supplemental durability, provided it is demonstrated that the

durability data of the enhanced test procedures are at least as stringent as o

the durability data that woq1d be generated for the supplemental procedure.
D.. Technical Revisions and Alignment with the Federal Regu1ations

Listed below are the remaining proposed amendments to the enhanced
test procedures. These proposed modifications are intended to improve the
effectiveness, practicality, and clarity of the test procedures.

(1) I_e_sj_l’_rzo_quune_iiies.’m@.n.e_si

o Revise the running loss driving cycle schedule from three
UDDSs, to two UDDSs and two New York City Cycles.

o Require the pavement surface temperature during the running
loss profile generation to be at least 30°F above ambient.

o Require a -temperature tolerance of + 10°F for the first
five minutes of the hot scak test.

o Require the hot scak test to begin no more than five minutes
after the completion of the running loss test and no mare
than two minutes after eng1ne shutdown.

0. Require the engine intake air to be suppiied from outs1de
the enclosure, at a temperature of 105°F + 5°F during
the running loss test (atmospheric sampling method only).
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- test.

Establish a minimum overall circulation requirement of 1.0
cfm/ft” for the running loss test. g
Establish an air circulation criterion of 0.8 * 0.2 cfm/ft
during both the hot soak and diurnal test. - Vs
Require the use of vehicle options that limit underbody
airflow if the production vehicles are SO equipped.

Require six consecutive monthly HC retention checks on the
equipment without corrective action before reducing. to
quarterly checks.. .

Require the use of the "highest expected” temperature
profile in the running loss test rather than the
"representative“.temperature profile. .

0 Revise the humidity requirement dﬁriag bahistef purge ffbﬁ
75 + 10 grains of water per pound of dry air to 50.+ 25

grains of water per pound of dry air.

o Allow evaporative emission durability testing schedules to

correspond to alternative exhaust emission durability
testing schedules. (Currently, additional testing may be
required since the testing schedules may not correspond.)
Allow manufacturers to use alternative evaporative emissien
durability testing schedules, which is permitted for exhaust
emission durability testing. . -
Revise the implementation schedule compliance requirement . -
from the number of vehicles to the percentage of- vehicles; -
which is consistent with other ARB phase-in programs..
Allow manufacturers the option of meeting the phase-in
percentage requirement by grouping passenger cars and LDTs
separately from MDVs and HDVs or by grouping passenger cars
separately from LDTs, MDVs, and HDVs. . : I
Allow faster rates of canister loading if more than 12 hours
at 15 grams/hour is required. - Lo :

Extend the stabilization period prior to the running loss
test from 1 hour to up to 4 hours. '

Allow the canister to be removed from the vehicle for
loading if it is inaccessible. _ S
Allow three speed variations greater than the tolerance
during the running loss profile determination, 15 seconds
each. '

Allow either cantinuous sampling or collection in bags for

‘subsequent measurements for the point source method in the

running loss test. .

Allow a soak period of 6-3§ hours after the hot soak test
and before the start of the diurnal test, with the Tast six
hours at 65°F. . _ oo '
Increase driving speed tolerance during the running loss
temperature profile generation from + 2 mph to + 4 mph.
Allow the driver the option to put the vehicle in neutral
(for vehicles equipped with either manual or automatic

transmission) during the idle periods in the running loss
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Limit the propane 1n3ect1on for ca]tbration and retent1on
checks to 2-6 grams.

.Include a transition procedure for transport1ng the veh1c1e

from the running loss enclosure to the hot soak enclosure.
Allow 10 minutes to transport a vehicle from the test area

~to a soak area if the vehicle is to be soaked at an ambient

temperature other than 68°F to 86°F.

__'o Allow the use of electronic mass flow controllers as an .

(3)

E.

opt1ona1 technique of can1ster loading.

Jest Procedure Clarity

o Allow manufacturers to submit a test plan for evaporative
" emission testing of liquefied petroleum gas-fueled vehicles.

Require collectors in the point source method of the running
loss test to be positioned at emissions sources rather ‘than
only at the vapor vents of the vehicle's fuel system.

Define the working capac1ty of the canister in terms of a
two-gram breakthrough.

o Revise the ca]culations te include f1xed vo1ume enc]osures

and fuel-flexible vehicles. -
Specify that the hood must be closed as much as poss1b1e
during the point source method of the running loss test.
Require a profile to be generated for each fuel tank, if
multiple fuel tanks are used.

Require each canister to be loaded separately, if mu1t1p1e
canisters are used.

Limit the refueling to a maximum of 1 hour after the
preconditioning drive.

Specify that the test run is terminated if the eng:ne
coolant temperature warning light is illuminated.

Include a fuel tank pressure limit of 10 inches of water
during the running loss test if the point source method is
used.

Require fixed-volume enclosures to have a s11ght1y negative
pressure of 0 to -2 inches of water.

Specify the temperature at which the nominal volume of the
variable-volume enclosure is determined.

Specify that the ambient temperature levels encountered by

the test vehicle shall be not less than 68°F nor more than

86°F, uniess otherwise specified.
Implementation of Proposed Modifications in the 1995.Mode1 Year

In order to alleviate potential testing difficulties and
inconsistencies, staff is proposing to allow manufacturers the flexibility
of applying the 1996 and subsequent model year modifications to 1995 model-
year certification testing. Manufacturers would have the option to use
portions or the complete set of proposed modifications in the 1935 model
If a manufacturer elects to use this option, prior Executive Officer
approval would be needed based on a showing that the effectiveness of the
evaperative control system is not diminished. This provision will minimize
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any additional testing time or equipment necessary for the implementation of
these proposed modifications. L - _

V. REMAINING.DIFFERENCES WITH THE FEDERAL REGULATIONS

The proposed regulations differ in a few areas from the evaporative
emissions regulations adopted by the U.S. EPA. The following is a list of
these differences. The explanation/justification of each difference is also
provided, ) - ’ ‘ _

A. Test Temperatures : A -

.. The staff is not proposing to amend the ARB's current 105°F
testing temperature requirement for the enhanced test procedures. The
corresponding federal requirement is 95°F, The 105°F specification is
representative of high ambient summer temperatures in California and
provides a worst-case condition when the probability of gross evaporative
emissions is highest. .The federal specification of 95°F is typical of
ambient conditions on a national level. Fuel evaporation is highly
dependent on temperature and thus the higher ARB testing temperature
‘independent of other factors Will result in greater emissions control than
the federal test procedures. Maintaining the 105°F specification is also
appropriate in light of the option to use Tower-RVP Phase 2 certification

gasoline as discussed below. . :

- B. Test Fuel RVP

Manufacturers of 1995 and subsequent model-year gasoline-powered
motor vehicles and engines {except motorcycles) have the option in

- California of using emission-test fuels meeting either of two sets of

specifications while the federal regulations offer the use of only one of

these emission-test fuels for certification testing. The first fuel,

for Phase 2 reformulated gasoline that will be commercially available in
California starting in the spring of 1896. The other fuel, common 1y
referred to as Indolene, is identical to the only certification gasoline
identified in the. federal test procedures. Phase 2 certification gasoline
has a RVP within the range of 6.7-7.0 psi. Indolene has a RVP between 8.7
and 9.2 psi. The Califernia test procedures for passenger cars, LDTs, and
MDVs provide that when a manufacturer elects to certify using Phase 2
certification gasoline, both exhaust and evaporative emission testing is to
be conducted using that fuel. :

Manufacturers are generally expected to certify their 1995 and
subsequent model-year vehicles and engines using Phase 2 certification
gasoline, because it results in reduced mass exhaust emissions compared to
Indotene. When Phase 2 certification gasoline is used in the evaporative
emission tests, the Tower RVP will result in less evaporative emissions in
comparison to the federal Indolene fuel. However, the higher ARB testing
temperature of 105°F will offset the emissions differences resulting from
the Tower RVP test fuel. The Timited data now available indicate roughly
equivalent evaporative emissions will result from using Phase 2
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certification gaseline with a 105°F test procedure, compared to the use of

federal Indolene and a 95°F test procedure.

Because the use of Phase 2 cert1f1cat1on gasoI1ne prov1des one of '
the strategtes manufacturers will use to meet the ARB's stringent low-
emission vehicle standards, and because it best reflects the gasollne that
will be used in California,-it is important to retain the option of using it
in evaporative emission testing. In order for the California evaporative
emission standards to remain.as protective as the federal standards, the
105°F test temperature is needed to offset the emissions impact of the
lower RVP test fuel. We expect that the U.S. EPA will be willing to issue
federal certification to vehicles that meet the California evaporative -
emission standards and test procedures, thus avoiding the need for: separate
California and federal tests. However, to assure that.inconsistencies

between the California and federal test,prOCedureg do not pose problems for

California's waiver of federal preemption, the staff's proposal allows a
manufacturer to use the federal evaporative emission test procedures when
the manufacturer chooses Indolene as the certification test fuel. This is
discussed in more detail in Section VII below. o

C. Em1ss1on Standards

As shown in Table 2, ‘the ARB s three-day diurnal pIus hat soak -

- emisésion standards for HDVs and some MDVs are more. stringent than the
‘federal standards. A more thorough discussion on this 1ssue is prov1ded 1n
Section VI, "Issues of Controversy.”

D. Running Loss Temperature Control

"In the running loss test, the ARB test procedures require that the
manufacturers control the fuel vapor temperature for the last 120 seconds
of the test within a tolerance of + 3°F of the running loss profile.

(This requirement is in addition to the control of the fuel liquid
temperature within a tolerance of + 3°F of the profile during the entire
duration of the running loss test.) Controlling the fuel vapor temperature
during the last 120 second of the test is c¢ritical because it can have a
significant impact on vapor generation. While vehicle manufacturers do not
dispute this point, they do argue that the fuel vapor temperature is more
difficult to control than fuel liquid temperature. The federa)
specifications tighten the tolerance on the fuel Tiquid temperature from =
3°F to £ 2°F in the last 120 seconds as a means of increased fuel vapor
temperature control. Manufacturers would not need to perform duplicate
tests due to this difference between the two procedures since both ARB's
vapor temperature tolerance and U.S. EPA's slightly less rigerous liquid
temperature tolerance can be met simultaneousliy. . Further discussion on the
issue is also provided in Section VI, "Issues of Controversy."

E. Running Loss Température Profile Correctiqn Factor

The ARB allows manufacturers to initiate the running loss test at a
lower starting temperature than 105°F if the manufacturer can demonstrate

-13-



Table 2 .
Comparison of the ARB and the Federal Evaporative Emission Standards

Class of Vehicles 3 Day Diurnal + Hot Soak Suppleméntal Procedure

(grams/test) o (grams/test) °
ARB Federal ARB  Federal
Passenger Car -2:0 2.0, 2.5 2.5
Light-Duty Trucks - + 2.0 s 2.0 2.5 . 2.5

© ‘Medium-Duty Vehicles ' " x _ > )

(6,001 - 8,500 1bs. GYWR) 2.0 2.0 3.0 3.0
(8,501 - 14,000 Tbs., GVWR) 3.0 - 3.0 3.5 - 3.5

Heavy-Duty Vehicles - : . ‘ SO
(over 14,000 1bs. GVWR) 2:0 4.0 4.5 4.5

* 2.5 grams/test for vehicles with-fuei tanks équal to or greaten,thgn,ao,
gallons. : _ s : . S i

that the fuel temperature would be less than 105°F on a 105°F ambient
temperature day. This provision encourages manufacturers to develop
mechanisms which wouild keep the fuel cooler than the ambient temperature _
during hot summer days. The federal test procedures do not contain such -an
allowance and thus would not provide any incentive for manufacturers to
develop and use such mechanisms. Similarly, the federal temperature o
correction factor does not address those eévaporative control fuei systems
which would have an in-use fuel temperature higher than the prescribed .
running loss test temperature. Such @ vehicle could have high evaporat ive
emissions in-use which would not be detected in the running loss test. A"
more detailed discussion is provided in Section VI, "Issues of Controversy."

F. Cooling Fan Specifications

The ARB fan specifications are different from the federal ;
specifications. Staff believes that the ARB specifications provide & more.
representative simulation of “wind" conditions and thus will not create any
unrealistic cooling of the vehicle. However, the federal specification may
be less costly. The federal specifications do allow the use of the ARB's
cooling fan specifications. 1In addition, the ARB regulations allow
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alternative fan configurations, such as the federal specifications, with
Executive Officer approval, if the manufacturer can demonstrate that the

equipment will yield test results equivalent to those resulting from the use -

of the specified fan configuration. . _ -
" G. Air Circulation Under the Fuel Tank During the Diurnal Test

The U.S.-EPA was concerned that during the diurnal test, present -
air circulation specifications would be inadequate and would develop:
temperature stratification under the fuel tank. To alleviate this concern,
the proposed modification of the air circulation specification increases the
airflow from 0.3 to 0.6 cubic feet per minute per cubic feet of the nominal

~ enclosure volume to 0.6 to 1.0 cubic feet per minute per cubic feet of the

nominal enclosure volume. This airflow specification is consistent with the
enhanced federal test procedures. In addition, to ensure adequate mixing of
the heated air, the federal procedures require the use of a 5 miles per -hour
underbody fan. Manufacturers have informally indicated that this underbody
circulation is hard to quantify and maintain since its measurement is highly
dependent on the configuration of a vehicle underbody.. -Therefore; the staff .
has chosen to propose a more straightforward approach of placing a . o
thermocouple under thé fuel tank. The underbody thermocouple must meet an -
instantaneous tolerance of +3°F of the nominal encliosure temperature.

H. Pressure Limit During the Running Loss Test

'The proposed ARB regqulations require the fuel tank pressure.during.
the running loss test to be less than 10 inches of water from 30 seconds
after the start of the engine until the end of engine opération. Federal
regulations do not provide for a 30-second allowance. The 30-second
allowance was proposed to address industry's concern over the fuel tank
pressure observed at the beginning of the running loss test. After the
exhaust test, a one to four hour soak period is allowed where the fuel may
be heated to the initial running loss test temperature of 105°F (95°F
for the federal procedure). This manipulation of the fuel tank temperature
in combination with a soak at high temperatures may cause the fuel tank
vaper pressure to unnaturally increase and exceed the 10 inches of water
1imit during the initial portion of the running Toss test. Since the
purpose of the fuel tank pressure requirement is to prevent emission losses

during refueling, this 30-second allowance will not affect the stringency of
the test. '

¥I. ISSUES QOF CONTROVERSY

Technical mail-outs describing the proposed modifications were sent
to interested parties on May 14, 1993, and October 1, 1993. Manufacturers
and others were encouraged to submit comments on the proposed modifications.
Meetings with interested parties were aiso arranged if requested. The
current proposal includes a number of modifications which reflect written
comments received during the technical mail-out comment periods and comments
made during individual meetings. However, as summarized below, several

significant issues remain in which staff's position differs from the
comments received.
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A. Evaporative Emissions Standards

In its May 14, 1993, technical mail-out, staff proposed a diurnal
plus hot soak standard of 2.0 grams per test for all vehicles, including
complete heavy MDVs, for which the enhanced test procedures were also being
proposed. Several manufacturers expressed concern over the requirements for.
testing vehicies in the heavy MDV class according to the enhanced test
procedures with the proposed standard. Manufacturers asserted that
requiring these vehicles to meet the three-day diurnal plus hot soak
standard is technically difficult and is not cost-effective. These
manufacturers stated that the ARB standard should coincide with the less
stringent federal standard of 3.0 grams per test. In addition to the
diurnal emissions that could be associated with the larger fuel tanks in
these vehicles, manufacturers believe that a larger number of accompanying
fuel lines, hoses, and connectors will result in greater permeation losses,
which in turn will increase both diurnal and hot soak emissions, G
Manufacturers have also similarly asserted that the ARB should relax its
existing standards for LDTs and light MDVs with large fuel tanks and HOVs,
ts be consistent with the.federal standards. )

Response: Compared to passenger cars and LDTs, the potential for
excessive evaporative emissions from heavy MDVs equipped with larger fuel .
- tanks could tikely be offset by their relatively greater backpurge effects,
better fuel tank cooling, and additional room for larger canisters. Thus,
staff does not agree with manufacturers' assertion that meeting a 2.0 grams
per test standard would be technicaliv difficult and cost-ineffective.
However, staff recognizes that the li-ger fuel tanks may necessitate greater
purge flow. The greater purge flow would Tikely have a significant impact
on whether the vehicle could meet the low-emission vehicle exhaust
standards. Therefore, because manufacturers have not had sufficient Tead
time to design a system that minimizes these interactions, staff is
proposing the less stringent federal standard of 3.0 grams per test for
complete heavy MDVs. Currently, minimal data are available on the effects
of purge interactions for these vehicles. If future data indicate this

had sufficient lead time to minimize possible purge interactions. Also, for
HOVs, the effect of purge interactions are much less significant since these
vehicles are not currently subject to any low-emission exhaust standards.
It should also be noted that manufacturers have not submitted any data or
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B. Running Loss Emissions Determination: Enclosure vs Point
Source '

The enﬁanced test procedures allow the use of eithef of two methods

of determining running loss emissions: enclosure (which incorporates

atmospheric sampling) and point source (which-utilizes discrete samplers at

-suspected sources of emissions).. In this raspect, the ARB procedures are

identical to the U.S. EPA procedures. Manufacturers have expressed concern.

that the enclosure method of determining running loss emissions is not

technically feasible due to safety issues. Manufacturers believe that the
current procedures dec not comply with Federal regulations promulgated under
the Occupational Safety and Health Act and that to resolve these safety
concerns would necessitate revisions that would excessively sacrifice :
precision in the enclosure measurements. Thus, they do not believe that
based on current technology, the enclosure method should be used. Nearly
a1l manufacturers are using the point source method for developmental work
and for certification testing. Though they acknowledge that the point _
source method does not collect all the evaporative losses during the running
Toss test, they believe that this methodology is the only feasible .option at.
this point. Therefore, they request that the ARB use only the point source

“method for in-use compliance testing.” -~ .

~ Response: The enclosure method provides a more complete
determination of the running loss emissions that would occur in-use. -
Yehicle running loss emissions may emanate from fuel vapor vents as well as
from hose joints, hosés (permeation), engine gaskets and seals, and other
fuel system sources. While the point source method can adequately collect
emissions from major sources, many of the smaller emission sources may not
be sampled. Collectively, these vehicle "fugitive emissions” could

contribute significantly to overall running loss emissions.

The ARB is currently in the process of constructing a running loss
enclosure which is projected to be completed by mid-1994. The HC (and
alcohol, if applicable) concentration will be consistently monitored during
the running loss test to ensure that the enclosure concentration does not
increase dramatically or approach the flammability limit. If at any time
the HC concentration reaches 15,000 parts per million carbon, the test shall
terminate and the entire enclosure purged. This concentration allows for at
least a four to one safety factor against the lean flammability 1imit. The
enclosure is equipped with an evacuation system which can purge the entire
volume of the enclosure within 15 seconds. In addition, the carbon monoxide
concentration is also monitored to ensure that no exhaust gas leaks inside
the enclosure. . ' ' :

To alleviate the concern of the safety of personnel inside the
enclosure when the test is being conducted, engine controls can be
manipulated via robot drivers. Robot drivers are-available for both
automatic and manual transmission-equipped vehicles. Though robots capable
of manipulating manual-transmission configurations are substantially more ~
expensive, a manufacturer would only need a limited number of these robots
to perform the necessary tests for their entire product Tine. The ARB
intends to use robot drivers for testing vehicles with an automatic
transmission.. Due to the wide range of manual-transmission configurations
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that the ARB will test, it would not be practical for the ARB to utilize
robot drivers. In these instances, where vehicles equipped with an manual
transmission are to be tested, personnel would be required to manually
operate the vehicle during the test cycles. ‘

Inspectors from both the California Occupational Safety and Health
Consultation Service and the State Fire Marshal have visited the facilities
~and have been consulted on the necessary safety precautions. Both parties
indicated that the ARB's current safety precautions are adequate. They did
not believe the- issues raised by the manufacturers presented ihsurmountable
difficulties. 1In addition, discussions with staff from Autamotive'Testing
Laboratories Inc., which currently has three running loss enclosure
facilities, did not indicate any safety problems associated with the
enclosure method. One of their facilities in particular has been using the
enclosure since 1990. _ :

In conclusion, staff believes that the enclosure method is a
technologically feasible and safe approach for determining running loss
emissions and that the ARB needs to maintain the flexibility of using either
the point source method or the enclosure method. ) : -

C. Running Loss Profile Correction Factor

Several manufacturers commented on the running loss profile ,
correction factor. Since the running Toss fuel temperature profile may be:
developed at any ambient temperature greater than 95°F, the profile must
be adjusted so that it is representative of a fuel temperature_profile on a
105°F ambient temperature day (or at 95°F per the federal requirements). -

Some commenters suggest the use of the meEhod specified in the
Society of Automotive Engineers (SAE) Paper $30073%. This method corrects
the profile based on the fuel characteristic of the vehicle. Another
commenter indicated that the federal method is more accurate in adjusting
the on-road profile and is preferred. The federal correction factor adjusts
the fuel temperature profile based on an initial 95°F fuel temperature.: -
Others preferred the original ARB methodology. The ARB correction factor
adjusts the fuel temperature profile based on a 1056°F ambient temperature.

_ The SAE method for the profile correction requires that
a fuel characteristic curve be developed for each engine family. In order
to alleviate this burden, manufacturers proposed to use an average fuel )
characteristic curve for all engine families. Staff believes that it wauld
not be appropriate to allow an average curve for all engine families since
data from manufacturers show that the range of the curve may deviate

significantly from the average and would result in an inaccurate correction
of the fuel temperature profile. . - ' o

e ————

2. Tam M. Cam, Kevin Cullen, Steve L. Baldus, and Karl A. Sime, “Running
Loss Profiles”, SAE Paper 930078. ' }
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method. ; :

Manufacturers have not provided any data which could support their

. preference for either the federal or ARB correction factor. The staff is

proposing modifications of the ARB correction factor to clarify its use for
adjusting the profile. Compared to the federal correction factor, staff.
believes that because the ARB correction factor allows adjustments of the
fuel temperature profile, it will.provide greater evaporative emissions

reductions. The federal methodology always adjusts the initial fuel

temperature to 95°F regardless of system design. This methodology would
not benefit system designs that would maintain relatively cool fuel
temperatures nor penalize designs that would actually generate higher fuel
temperatures than the ambient temperature. The proposed ARB regulations
consider such designs and would provide incentives for manufacturers to

. develop such mechanisms which, in turn, would have in-use evaporative

emissions benefits. o

_ The current regu]ationé allow for other methodologies, such as the-
SAE method or the U.S. EPA method, for correcting the liquid and vapor fuel

temperature profiles with advance approval by the Executive Officer if the - =

manufacturer demonsirates equivalence to data collected at 105°. If -
manufacturers believe that another method is more appropriate, this
pravision will allow consideration of the specific aiternative correctiqn

D. - Running Loss Test Fuel Vapor Temperature Control - '

" Manufacturers fave expressed concern that the fuel vépof_.__ SRR
temperature during the running loss test is extremely difficult to control.

. The ARB regqulations specify that fuel vapor temperatures during the last 120;;

seconds of the running loss test must~follow the profile fuel vapor
temperature within + 3°F. The federal specifications, rather than require
fuel vapor temperature control, require a tight fuel liquid temperature
tolerance of + 2°F as a means of increased control during the last 120
seconds.

Some manufacturers have also expressed concern that the fuel vapor:
temperature during the last 120 seconds can directly affect the performance
of the evaporative system and thus, following the fuel vapor temperature
profile trace is important. They have also indicated that despite the
difficulty, it is possible to maintain the fuel vapor temperature within
+ 3°F of the fuel vaper temperature profile during the last 120 seconds of
the running loss test.

The American Automobile Manufacturers Association (AAMA)
supports the ARB's fuel vapor temperature requirement while some individual
manufacturers oppose it in favor of the federal approach. The fuel vapor
temperature, rather than the fuel liquid temperature, is the more accurate
representation of evaporative emissions. The fuel vapor temperatures on-
road and during dynamometer operation may differ due te the on-road
agitation and vibration of the fuel that is absent from dynamometer driving.
The requirement for vapor control during the last 120 seconds of the running
loss test is necessary and therefore, the staff is not proposing to revise
this requirement. .
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E. Background Emissions

In the May 14, 1993, mail-out, staff requested manufacturers and
interested parties to comment on the allowance of subtracting-background
emissions from the total measured emissions of the running loss test, hot
- soak test, and the diurnal test if these background emissions adversely
affect test accuracy. In addition, staff requested comments on the types of
emissions that would be considered in this subtraction. Manufacturers_
commented that the ARB should retain this allowance of subtracting
background emissions. from the results. They believe that non-fuel emissions
should be categorized as "background” emissions and should be differentiated
from fuel evaporative emissions, especially since their impact on ozone is
considerably less. - _ ’ : ‘

U.S. EPA staff provided comments stating their concern of allowing’
such a subtraction from the total measured emissions. Their belief is that
any evaporative emissions emitted by the vehicle should be considered as
part of the test, whether fuel or non-fuel, and thus, the federal o
reguiations do not allow such an allowance. In addition, U.S. EPA staff
indicated that such an allowance may result in waiver concerns over the
stringency of the federal and California test procedures. '

Response: Staff is not proposing any modifications to the _
background emissions allowance at this time. The subtraction of background
emissions will be allowed if the manufacturer demonstrates that background
emissions adversely affect test accuracy. The staff will work closely with
the U.S. EPA staff to determine what types of emissions may be defined as
background emissions, in order to provide consistency for both federal and -
California testing measurements and quantification.

F. On-board Vapor Recovery

- As ‘a result of a decision on January 22, 1993, by the U.S. Court of
Appeals for the District of Columbia Circuit, the U.S, EPA is mandated to
promulgate standards for On-board Refueling Vapor Recovery (ORVR) for light-
duty vehicles. The ORVR system is designed to control evaporative emissions
during refueling. The federal adoption of ORVR regulations may necessitate
modification to the federal evaporative emissions regulations since ORVR -
procedures may not be compatible with present evaporative test procedures.
The U.S. EPA staff is presently involved in the rulemaking process for these
regulations.. . : : o : . S

Since 1975, the Air Poliution Control Districts in Califaornia, have
controlled refueling emissions by requiring Stage 2 vapor recovery systems
at service stations. However, due to the U.S. Court of Appeals’ mandate, -
California may be required to consider the use of ORVR systems which will
either complement or replace the existing Stage 2 vapor recovery systems.
This. issue is not part of the proposed rulemaking. It will be more o
appropriately addressed as part of the rulemaking on refueling tentatively
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' G. Spitback Test

o The U.S. EPA has also adopted a spitback test a1ong ‘with the
federal evaporative emission regulations. This test ensures that no

-spitback occurs during refueling of a gasoline- or methanol-fueled vehicle
~at a rate of up-to 10 gallons per minute. The ARB has a comparable spillage

test as part of the Specifications for Fill Pipes and Cpenings of Motor
Vehicle Fuel Tanks Regulation. In addition, as part of proposed amendments
to the ARB's Stage 2 Vapor Recovery Test Procedure, there is a spillage test
that is conducted for certification of service station vapor recovery .
systems. This test not only takes into account the spillage due to the
interaction of the nozzle with the vehicle, but also measures spillage due
to consumer habits. Again, it is more appropriate to consider the spitback
test requirements in connection with the more closely related refueling
requlations scheduled for consideration in August 1994.

VII. WALVER CONSIDERATIONS

Under section 209 of the federal GClean Air Act (42.U.S.C. §7543),

. the ARB is required to seek a waiver of federal preemption after it adopts

emission standards for new motor vehicles. The waiver request is to be
accompanied by the ARB's determination that the California emission .- .
standards will be, in the aggregate, at least as protective of the-public -
health and welfare-as the applicable federal standards. The U.S. EPA is

‘required to issue the waiver unless the Administrator -finds (1) that the

ARB's protectiveness determination is arbitrary and capricious, (2) that the
state standards and test procedures are not consistent with section 202(a)
of the federal Clean Air Act, or (3) that California does not need separate’
state standards to meet compelling and extraordinary conditions. Congress
has made clear that the underlying intent of the waiver provision is- to
afford California the broadest discretion in selecting the best means to
protect the health of its citizens and the public welfare.

Following adoption of the enhanced test procedures, the ARB
requested a waiver of preemption covering the California evaporative
emission standards as applied under the enhanced test procedures. In
connection with the request, the Board determined that the state standards
were, in the aggregate, at least as protective of the public health and
welfare as the applicable federal standards. This determination was based

con a comparison of the amended California evaporative emissions regulatiens

with the then-existing "unenhanced" federal regulations. After U.5. EPA's
March 1993 adoption of the enhanced federal test procedures (phased-in
starting with the 1996 model year), the ARB Executive Officer asked U.S. EPA
to 1imit the pending waiver request to 1995 model-year motor vehicles. This

. will allow the evaluation of the waiver request for the 1996 and subsequent

model years to be made on the basis of the California evaporative emissions
requiations as updated by the present rulemaking.

The staff believes that the Board's protectiveness finding
regarding the California enhanced test procedures is stili valid, both when
the currently existing state and federal evaporative emission standards and
enhanced test procedures are compared, and when the complete state mofor
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vehicle exhaust and evaporative emission standards are compared to the
corresponding federal standards. However, the Board's adoption of the
supplemental procedure wil] eliminate any concernsuthat the lack of such a

- corresponding federal standards. The differences in test fuel RVP and test
temperatures roughly offset each other, and the other differencas result in
the California requirements being on balance at least as stringent as the
U.S. EPA's. , . o

The waiver requirement that the California regulations be
consistent with section 202(a) of the federal Clean Air Act has two
components. . First, the state regulations need to be technologically _
feasible within the available leadtime, giving appropriate consideration. to
the cost of compliance in the time provided. The Board has already found

time. The U.S. EPA will waive this requirement if it is satisfied that any
vehicle meeting the California certification requirements will necessarily
meet the federal standards. 1In that case, the U.S. EPA wil] accept the -
California test results for purposes of federal certification and two sets:
of tests wil) not be necessary. ‘ S

The differences in test temperature and test fuel RVP do preclude
‘manufacturers from using one test to directly determine compliance with both
the state and federal evaporative emission standards. However, as discussed
in Section V.B., the staff expects that successful tests conducted using the
lower RVP gasoline allowed by the California regulations with the higher ARB
- test temperatures would be accepted by U.S. EPA as demonstrating compliance
with the federal regulations, eliminating the need for duplicate tests. 1In
case the U.S. EPA chooses not to accept the California test results, the.
staff proposal provides for an optional means of compliance in which a
manufacturer wishing to do so can meet both the state and federa]
requireménts with one test. Under the option, a manufacturer choosing to
conduct the exhaust and evaporative emission tests with Indolene would use

VIII. REGULATORY ALTERNATIVES

One alternative considered by staff was to preserve the status qub :
by relying on defeat device restrictions to ensure adequate purge during
~ short trips and allowing the differences to remain between the federal and
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the ARB procedures. However, enforcement of the purge strategies in-use
would be both impractical and difficult. With regard to the differences
between the federal and the ARB procedures, it is in the best interest of
the U.S. EPA, the ARB, and manufacturers to pursue common evaporative '
emission test procedures. The proposed amendments strive to do just that.
Thus, no alternatives considered would be more effective in carrying out the
purpese for which this regulatory action is proposed or would be as
effective or less burdensome to affected pr1vate persons than. the proposed
act1on

IX, AlR_QuALlII4_£EMIRQﬁMEHIAL_AHQ_EEQHQMIQHIMEAQIi
A. Air Qua11ty and Env1ronmenta1 Impacts

_ The proposed amendments to the evaporat1ve emissions test ,
procedures are designed to para11e1 the federal procedures. Most of the:
modifications are related to minor technical differences that will not
affect the str1ngency of the test and thus will not result in- quant1f1ab1e N
changes in emissions. The addition of. the supplemental procedure will
provide added assurance that the emission benefits or1g1na11y proJected for
the enhanced test procedures will be realized.

o Imp]ementat1on of the enhanced test procedures for the complete _

heavy MDV class will result in a small emissions benefit of approximately 4
- tons HC per day statewide by the year 2010. . This estimate is based on the
U.S. EPA emissions reduction factors from the baseline emissions as a result:
of the use of the federal enhanced test procedures. It should be noted that -
the emissions benefit is calculated from the entire estimated fleet of heavy
MDVs, both complete and incomplete vehicles since it is difficult to predict
at this time which certification procedure manufacturers will use to certify
heavy MDVs: the enhanced test procedures (complete vehicles) or the heavy-
duty engine exhaust emission test procedures (incomplete vehicles). At a
useful vehicle life of 120,000 miles, a total reduction of .66 pounds of HC
per vehicle lifetime would result. '

- Staff has not identified any significant adverse environmental
impacts that would result from the proposed amendments.

B. Cost, Cost-Effectiveness, and Economic Impacts

Staff estimates the manufacturer's cost associated with the
. implementation of the enhanced ftest procedures for complete heavy MDVYs will
_be approximately $11 per vehicle: $8.60 in hardware costs, $0.90 in
packaging costs, $0.35 in research, development, and testing costs, $0.15 in
certification costs, and $0.60 in facilities costs.. These figures are based
‘on cost estimates made by the U.S. EPA for the vehicles in this weight and
class to implement the federal enhanced test procedures. With an average
emissions reduction of &6 pounds of HC per vehicle lifetime and estimated
sales of less than 50,000 vehicles per year in California, the cost-
effectiveness of the proposed regulations for these vehicles by industry is
$0.17 per pound of HC reduced and a tetal cost to industry of less than
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$550,000 per year. This cost-effectiveness compares favorably with the .
cost-effectiveness of other mobile source control measures recently adopted.

Imptementing the supplemental test will not contribute to any
significant costs. Since the supplemental test consists of test segments
similar to those in the enhanced test procedures (i.e., vehicle - o
preconditioning, thé FTP exhaust test, the hot soak test, and the diurnal
test), conducting the suppiemental procedure will not require any additional
equipment or facility modifications. The only contributions to cost by
implementing the supplemental procedure will be due to additional testing
time necessary to conduct the supplemental test.

Implementing the remaining. proposed modifications will not
contribute to any substantial design or manufacturing costs, since most of
the proposed changés are intended simply to either clarify the existing
‘enhanced test procedures or provide for a common ARB/U.S. EPA test
procedure. Since the effective implementation date of the federal enhanced
test procedures is in the 1996 model year, any ARB proposed modification
designed to align with. the federal regulations, which would be required in
the 1996 model year, would not incur any additional cost to the manufacturer
or the consumer. In addition, many of these proposed modifications are
aimed at facilitating manufacturers in conducting the evaporative emissicn
testing and may result in a reduction of overall testing time and savings in
costs. Therefore, any increased costs associated with the implementation of
these proposed modifications would be minimal.. S '

The adoption of this regulatory action wil] not have an adverse
economic impact on small businesses. ' *
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Appendix A
. _ PROPQSED | |
Amend Title 13, Califcrnia Code of Regu]ét?ons, section 1976, to read .
as fo1lows: B - o _ _

1976. Standards and Test Procedures for Motor Vehic]e‘Fuel Evaporative

Emissions.

. (a) Fuel evaporative emissions from 1970 through 1977 model
passenger cars and light-duty trucks are set forth in Title 40, Code of
Federai Regulations, Part 86, Subparts A and C, as it existed on June 20,

'1973. These standards are enforced in California pursuant to section 43008 

of the Health and- Safety Code. _ .

(b)(l) Evaporative emissions for 1978 and subsequent mode] .
gasoline~fueled, 1983 and subsequent model liquefied petroleum gas- fue1ed

-and 1993 and subsequent model alcohol-fueled motor vehicles and hybrid . o
~electric vehicles subject to exhaust emission standards under this art1c1e, _
except petroleum-fueled diesel vehicles, hybrid electric vehicles that .have

sealed fuel systems which can be demonstrated to have no evaporative

"~ emissions, and motorcycles, shall not exceeds the following standards.

Hydreecarbens
oF OMHEE (19
Het Seak + Diurnal RuARing ktess
fgrams per test) fgramsimites
BOK UYseful tife (29 Useful }ifef2s
‘ n
. Diurnal + Hot Soak {grams/test)
{ehicle Type Model Year 20K miles ‘
Passenger cars 1978 and 1979 6.0
Light-duty trucks 8.0
Medium-duty vehicles 6.9
Heavy-duty vehicles 6.9
Passenger cars 1980 -~ 1994 (2) 2.0

Light-duty trucks
Medium-duty vehicles
Heavy-duty vehicles

ERE:



L1l__Q:ggnig_Mg;g;igl_ﬂxgngggrbon Equivalent, for alcohol-fyeled

' i i i . hot soak test,
and the 72 hour diyrnal test, the evaporative emission standards are:

. B A . w—- ’l
Yehicle Type . Model Year Usefyl Life(2) = . Ysefu] Life(2)

Passenger cars : ' 1995 and - . 2.0 : 0.05

Light-duty trucks - subsequent (3) 2.0 B . -2.05

Medium-duty vehicles

(6,000-8,500 1bs. GVWR) o 2.0 0.05

(8,501-14,000 1bs. GVWR) (4) . 3.0 .+ . -0.05
. Heavy-duty vehicles 2.9 0.05

(over 14,000 1bs. GVWR)

Hybrid Eelectric Ppassenger 1993 and - 2.0 . ¢.06
: Ecars : o “subsequent (5) _ o T
Hybrid Eglectric tlight-Bduty o 2.0 0.05

Ftrucks : _
Hybrid Eelectric Mmed ium-Bduty 2.0 0.05
¥vehicles '

(1) OFganie Material Hydreearben Equivalenty Total hydrocarbon plys
for alcohol-fyeled vehicles.

(2) For purposes of this section, "useful Tife" shall have the same
meaning as provided in section 2112, Title 13, California Caode of
Regulations. Approval of vehicles which are not exhaust emission
tested using a chassis dynamometer pursuant to section 1960.1,
Title 13, California Code of Regulations shall be based on an
engineering evaluation of the system and data submitted by the
applicant. The ysefu] life of incomplete medium-duty vehicles
certified to the "California Exhaust Emission Standards and Test.

s ] Heavy-Duty Qtte-Cvcle
ang i " i useful life of the

medium-duty vehicle engine used in such vehicles.

(3) The running loss and useful life three-day diurnal plus hat soak
evaporative emission standards (hereinafter “running loss and
useful 1ife standards") shall be phased-in beginning with the 1995
mode] year. Each manufacturer, except small volume manufacturers,
shall certify the specified percent (a} of passenger cars and




(4)

(5)

{b) of light-duty trucks, medium-duty vehiclies and heavy-duty
vehicles to the running loss and useful life evaperative em%ss;en

standards according to the following schedu]e

Number Minimum Percentage of Vehicles.

Model Certified to Running Loss and
Year : Useful Life Standards*
- 1995 : 10 percent

1996 . -7 30 percent

1997 - : 50 ‘percent

* The number minimum percentage of motor vehicles of each
vehicle type required to be certified to the running loss and
useful life standards shall be based on determined by appiying
the speeified percentage te the manufacturer's projected

“California modei-year sales (a} of passenger cars and (bh) of

" light-duty trucks, medium-duty vehicles and heavy-duty

- vehicles. "QOptionally. the Qg[;gngggg of motor vehicles can
also be based on the manufacturer's projected California

: - : - uc

i (b) of {ium-dut hicles and ! T hic]

: Beginning with.the 1998 model year, all motor vehicles sUbjeét to
---the running loss and useful life standards, including those
produced by small volume manufacturers, shall be certified to the

specified standards.

All 1995 through 1997 model year motor vehicles which are_not
subject to running loss and useful life standards pursuant to the
phase-in schedule shall comply with the 50,000-mile standards in
effect for 1980 through 1994 model-year vehicles.

For the 1995 mode] ly. t] ‘i e tandard

£ i i is wei ams/test
and Gecompliance with the evaporative emission standards fer

- compiete vehieles in this weight rFange shall be based on the

seated Heusing for Evaporative Determinatien {SHED3 conducted in
accordance with the procedures set forth in Title 40, Code of
Federal Regulations, sections 86.130-78 through 86.143-90 as they

~existed July 1, 1989..

The running less and useful life diurral plus het seak evaperative
emissien standards {hereinafter “runring }oss and useful }ife
standards=} for all hybrid electric vehicles shall be effective in
the 19383 and subsequent model years.

I hich. includ the hot K test | the 48 hou
i t‘.th evapo ive  emission standar are:



E
E
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(1) .Tetal hvdrocarhon plus_the hvdrocarbon comooneﬁt of alcohol for

[2) For purposes of this paragraph, “usgfuq life" shall havg the same

meaning as provided ip s od

(hereinafter "supplemental standards") shall be phased-in
beginning with the 1996 mode] vear, Those vehicles certified
under the running loss and uyseful life standards for the 1998 and

o be certified under the
supplementa] standards,

(2) Evaporative emissions for gasoline-fueled motorcycles subject
to exhaust emission standards under this article shall not exceed:

- Hydrocarbons
Motorcycie Class Model Year (grams per test):
Class I and II {50-279¢cc) 1983 and 1984 6.0
' _ - 1985 and subsequent 2.0
Class III (280cc and larger) 1984 and 1985 6.0
1986 and subsequent 2.0
Class III (28Ccc and larger) 1986-1988 6.0

(Optional Standard for Small-
Yolume Manufacturers)
-4~



. (¢} The procedure for determining compl1ance with the standards
in subsection {b) above is set forth in "California Evaporative Emission
standards and Test Procedures for 1978 and Subsequent Model Motor Vehicles,”
adopted by the state board on April 16, 1975, as. last amended Nevembes 205
499&1 ef#est*ve January ey 1992- .

(d) Motorcycle engine fam111es certified to 0.2 grams per test or
more below the applicable standards shall be exempted from the state board's
*Specifications for Fill Pipes and Openings of Motor Vehicle Fuel Tanks"
pursuant to sect1on 2290, Title 13 California Code of Regulatiens.

(e) Small volume motorcycle manufacturers electing to certify
1986, 1987, or 1988 model-year Class III motorcyc]es in accordance with the
optional 6.0 gram per test evaporative emission standard shall submit, with
the certification application, a 1ist of the motorcycle models for which it
intends to seek California certification and estimate sales data for such
medels. In addition, each such manufacturer shall, on or before July 1 of
each year in which it certifies motorcycles under the optional standard,
submit a report describing its efforts and progress toward meeting the more
stringent evaporative emission standards. The report shall also contain a
description of the manufacturer's current hydrocarbon evaporative emission
control development status, along with support1ng test data, and sha11
summar ize future planned deve1opment work..

(f) For purposes of this section, 'a small volume manufacturer

.means a manufacturer wh1ch sells less than 5,000 new motor;yc]es per year in

California.

NOTE: Authority cited: Sections 39600, 39601,\39667, 43013, 43018, 43101,
43104, and 43107, Health and Safety Code. Reference: . Sections 39003,

39500, 39667, 43000, 43013, 43018, 43100, 43101, 43102, 43104, and 43107
Health and Safety Code ‘
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Appendix B
PROPOSED

State of California
'AIR RESOURCES BOARD .

CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES
: FOR -1978 AND SUBSEQUENT MODEL MOTOR VEHICLES

- ADOPTED: April 16, 1975
AMENDED: May 14, 1975
- AMENDED: March 31, 1976
AMENDED: - October 5, 1976
~ AMENDED: November 23, 1976
AMENDED: June 8, 1877
AMENDED: = December 19, 1977
AMENDED: October 12, 1979
AMENDED: ~ April 23, 1980
AMENDED: June 26, 1980
o AMENDED: June 8, 1981
A - - AMENDED: "March 9, 1983
' AMENDED: October 30, 1985
- AMENDED: January 22, 1930 .
AMENDED: May 15, 1990; effective July-15, 1990
AMENDED: November 20, 1991; effective January 16, 1992

AMENDED: September 22, 1993; effective December 8, 19893
AMENDED ;- '

Note: -The regulatory amendments proposed in this rulemaking are shown in
underline to indicate additions and strikeeut to indicate
deletions from the version of the test procedures adopted on
September 22, 1993.
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CALIFORNIA EVAPORATIVE EMISSION STANDARDS AND TEST PROCEDURES
' FOR 1978 AND SUBSEQUENT MODEL MOTOR VEHICLES

- The provisions of Title 40, Code of Federal Regulations (CFR), Parf 86,

Subparts A and B, as they pertain to evaporative emission standards and test
procedures and as they were amended or adopted as of July 1, 1989, are .
hereby adopted as the California Evaporative Emission Standards and Test
Procedures for 1978 and Subsequent Mode1 Motor Vehicles, with the following
exceptions and additions:

1.

These standards and test procedures are applicable to all new 1978 and
subsequent model gasoline-fueleds 1983 anrd subsequent meded liquefied -
petroleum gas {LPG}-fueledy; and 1993 and subsequent model alcohol- o
fueled passenger cars, light-duty trucks, medium-duty vehicles, heavy-

_duty veh1c1es, hybrid electric vehicles, and motorcycles.

Ihg;g standards and test procedures are aoo11cab1e to a11 new 1983 and

E liQhL:QHL1_L;Q§k§4_mggiunguii_xghi£l§s..heavvﬁdutv veh1cTesl hvbrid B

= r ani b ineerin alysis demonstratin
durabilj nd issio of icle for whi
ertificat s bel ht will | I te tod | _

W 1 1 n

These,standards‘and test procedures do not apply to motor vehicles
which are exempt from exhaust emission certification or petroleum-
fueled diesel vehicles or hybrid electric vehicles that have sealed

fuel systems which can be demonstrated to have no evaporative
emissions. :

a. The evaporative emission standards for vehicles subject to these
procedures, except motorcycles, are as follows:

j. For vehicles identified below, tested in accordance with the fest
dure based he Seale ous i or_fFva ativ etermination
(SHEDY as set forth in Title 40, Code of Federa] Requlations.

-1-



- ' | Hdeeeanens -
8F OMHGE {13
Piurral + Het Seak Rurkning Less

¢grams per test). tgramsimite)

EEE_mﬁ_e;H.s.eE&_kﬁe_‘ﬁa} Useful 3}ifef2y

Diurnal + Hot Soak (grams/test) -

Class of Vehicle ~ Mode] Year
Passenger Cars- = 1978 and 1979
Light-Duty Trucks ' .

Medium-Duty Vehicles
Heavy-Duty Vehicles

Passenger Cars o 1980 - 1994 Lzl-
Light-Duty Trucks . -

Medium-Duty Vehicles
- Heavy-Duty Vehicles

mj&lﬁmmwmial Hydrocarbon
Equivalent. _
ii. For the vehicles identified below, tested in accordance with the

test [ hich includes ti - 1 test. the hot soai
Lgﬁld_gnd_ihg_;hnge-dav qiurna} tgst (hereinafter "three-dav diyrnal

[+
o

ERRT EEE:

)
Three-Dav Diurnal + Running loss
' _ _ . (grams/mile)
Class of Vehicle = Model Year Useful Life(2) Useful life(2)
Passenger Carg 1995 and 0 0.05
Light-Duty Trucks subsequent (3) 2.0 0.95
Medium-Duty Vehicles Lo
(6,000 - 8,500 Ibs. GVWR) 2.0 0,05
(8,501 - 14,000 Ibs. GVWR) (4) 3.0 ©0.05
‘Heavy-Duty Vehicles : C
(over 14,000 Tbs. GVWR) 2.0 Q.08
Hybrid Electric Passenger Cars 1993 and 2.0 0.05
Hybrid Electric Light-Duty subsequent (5) '
Trucks 2.0 0.05
Hybrid Electric Medium-Duty
Vehicles 2.0 g.05



(1)

(@

- Regulations. Approval of vehicles which are not exhaust emission

#n the 1993 moded years

The app]acable evaporat1ve emission standards for alcohol- fug]gd
vehicles are expressed as erganie material hydrecarben. equ%va#ent

 {BMHGE) ]

These evaperative .standards are effeetive

For purposes of this paragraph useful life" shall have the same
meaning as provided in section 2112, Title 13, California Code of

tested using a chassis dynamometer pursuant to sectioen 1960.1,

- Title 13, California Code of Regulations shall be based on an

engineering evaluation of the system and data submitted by the

- appl1cant. : _ 2 of e It -

- @)

~The running Toss and usefu1 life anggmggy diurnal p1us hot soak _}

evaporative emission standards (hereinafter 'running Toss and
useful 1ife standards") shall be phased in beginning with the 19395
model year. Each manufacturer, except small volume manufacturers,

. shall certify the specified percent {3) of passenger cars and (b)
of light-duty trucks, medium-duty vehicles and heavy-duty vehicles .-

to the running loss and useful Tifé standards according to the
following schedule:

Number Minimum Percentage of Vehicles
Model. Certified to Running Loss and
Year ‘ Useful Life Standards¥*
1995 10 percent
1996 - 30 percent
1997 ’ 50 percent

* The number minimum percentage of motor vehicles in each
vehicle type required to be certified to the running Toss and
useful 1ife standards shall be based on determined by applying
the speeified percentage te the manufacturer's projected
California model-year sales (a) of passenger cars and (b) of
light-duty trucks, medium-duty vehicles and heavy-duty
~vehicles. QOptionally. the percentage of motor vehicles can

Beginning with the 1998 model year, all motor vehicles subject to
the running loss and useful 1ife standards, including those
produced by small volume manufacturers, shall be certified to the
specified standards.



A11 1995 through 1997 model-year motor vehicles which are not
subject to running loss and useful Tife standards pursuant to the
phase-in schedule shall comply with the 50,000-mile standards in
effect for 1980 through 1994 model-year vehicles.

£

)

and Scompliance with the evaporative emission standards feor )
sompiete vehicles im this weight range shall be based on the .

" Sealed Heusing for Evaporative Determinatier ¢SHED} conducted in
accordance with the procedures set forth in Title 40, Code of
Federal Regulations, sections 86.130-78 through 86.143-90 as they
existed July 1, 1989. '

(5) The running loss and useful life diurnal pIus het seak evaporative
emissien standards {hereinafter “rURRiRg le55 and useful Jife
stardards®) for all hybrid electric vehicles shall be effective in
the 1993 and subsequent mode? years. - .

111, For vehicles identified below. tested in accordance with Lhe .

t

Hydrocarbons (1)
Iwo-Day Diurnal + Hot Seak

Mgdgl_tzac
. . , o
Light-Duty Trucks subsequent (3}
(6,000 - 8,500 lbs. GYWR)

(8,501 - 14,000 lbs, GVWR) :

Heavy-Duty Vehicles
(over 14.000 1bs, GVWR)

Hybrid Electric Passenger Cars

. 1996_and
Hybrid Electric Light-Duty Trucks subsequent (3)

Hybrid Electric Medium-Duty Vehicles

BEE £ BB EEE

1 ;

are expressed in terms of total hydrocarban plus the hydrocarbon
component of alcoho].
(2)  For purposes of this paragraph. "usefy] life" shall have the same

in section 2112, Title 13. California Code of
Regulations. Aporoval of vehicles which are not exhaust emission
i i er_pursuant to section 1960.1.
Title 13, California Code of Requlations shall be based on an
engineering evaluation of the system and data submitted by the
applicapt, The useful jife of incomplete medjum-dyty vehicles
certified to the "California Exhayst Emission Standards
Procedures for 1987 and Subsequent Model Heavy-Duty Qtto-Cvcle

-4-



Engines and Vehicles" shall be defined by the yseful 11fg of the
medium-duty vehicle engipe used in such veh1c1g§*

»(35' Thgﬁtwo day d1urna1 plus hot soak evanorat1vg_gm1§§1gn_§;gngg£g§_

* beginning with the 1996 model year. Those vehicles certified
under_ the running loss and useful 1ife standards for the 1996 and
- subsequent model vears must also be certified under the

supplemental standards.

b. Evaporative emission standards for gasoTine-fueIed'motorcycies are:

o , T _ . S  Hydrocarbons
Motorcycle Class . Model Year - - (grams per test)
Class I and Class II -~ 1983 - 1984 6.0
- (50-279 cc) - 1985 and subsequent 2.0 -
Class III | 1984 - 1985 - 6.0
(280 cc and greater) .~ 7 1986 and subsequent 2.0
Class III (280cc and greater) 1986 - 1988 6.0

(Optional Standard for
SmaI] Yo lume Manufacturers)

The def1n1t1ons in sect1on 1900, T1t1e 13, Ca11forn1a Code of

Regulations, and in the applicable modeI-year California exhaust
emission standards and test procedures, are hereby incorporated into.
this test procedure by reference.

Approval of medium-duty vehieles shall be based ea the same standards
and test proceddres as lighi-duty trucks- In selecting medium-duty
test vehicles, the Executive Officer shall consider the availability of
test data from comparably equipped light-duty vehicles and the size of

med1um-duty vehicles as it relates to the pract1cab111ty of evaporative
emission testing.

For all motor vehicles subject to these test procedures, except
complete medium-duty vehisles 85801 e 14,000 iIbs GYWR {see footnste 4
te Fable 1-a- abeve}y heavy-duty vehicles over 14,000 1bs GVWR,
incomplete medjum-duty vehicles (see paragraph 5. below). and
motorcycles (see paragraphs 7. and 8. below):

Demonstration of system durability and determination of an evaporative
emission (diurnal and hot scak) and running loss emission detericration
factor (DF) for each evaporative emission engine family shall be based
ocn tests of representative vehicles and/or systems. For purposes of
evaporative emission durability testing, a representative vehicle is
one which, with the possible exception of the engine and drive train,
was built at least three months- prior to the commencement of



evaporative emission testing, or is one which the manufacturer
demonstrates has stabi]ized non-fuel-related evaporative emissions,

i

For 1978 model evaporative emission engine families which require
durability testing for exhaust emissions certificatiqn, eithery

i.

ii.

Evaporative emission testing shall be conducted on alt
durability vehicles at the 5,000, 10,000, 20,000, 30,000,
40,000, and 50,000 mile test points. Testing may be
performed at more frequent intervals with advance written
approval from the Executive Officer. The results of all

. valid evaporative emission tests within each evaporative

emission engine family shall be plotted as a function of

_mileage, and a Teast-squares-fit straight tine shall be drawn
through the data. The evaporative emission DF is defined as" .

the interpolated 50,000 mile value on that iine minus the
interpolated 4,000 mile value on that tine, but in no case

shall the factor be less than zero. The interpolated 4,000 *°

and 50,000 mile points on this line must be within the
standards of paragraph 1. of these test procedures or the -
data will not be acceptable for use in the calculation of a
DF, unless no applicable data point exceeded the standard.

OR

The manufacturer shall propose in his preliminary application
for certification a method for durability testing and for
determination of a DF for each evaporative emission engine
family. The 4,000 and 50,000 mile test peints (or their
equivalent) used in determining the DF must be within the

~ standards of paragraph 1. or data will not be acceptable for

use in the calculation of a DF. The Executive Officer shall
review the method, and shalil approve it if it meets the

following requirements:

A. The method must cycle and test the complete evaporative °
emission control system for the equivalent of at least
50,000 miTes of typical customer use.

B. The method must reflect the flow of liquid and gaseous
fuel through the evaporative emission contro?l system, and
the exposure (both peak and cyclical) to heat, vibration,
and ozone expected through 50,000 miles of typicai
customer use. : - ' .

C. The method must have the specifications for acceptable
system performance, including maximum allowable leakage
after 50,000 miles of typical customer use. '

No evaporative emission control system durability testing

shall be required for 1978 model-year vehicles which do not
require exhaust emission control system durabitity testing,

-6-
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unless the Executive Officer determines that durability
performance is likely to be significantly inferior to 13877
‘model-year systems. : :

.~ For 1979 through 1994 evaporative emission engine families and
- 1995 and subsequent evaporative emission engine families which are
. not subject to the running loss and useful life standafds
- specified in paragraph 1. of this test procedure, both paragraphs

4.a.i, and 4.a.ii. shall apply to all families seiected for
exhaust emission durability testing, and paragraph 4.a.ji. shall

-apply to those evaporative emission engine families which are not
- subject to testing for exhaust emission durability. The DFs

determined under paragraph 4.a.i., if any, shall be averaged with
the DFs determined under paragraph 4.a.ii. to determine a single

 evaporative emission deterieratien faster DF for each evaporative

emission engine family.

‘Engine families subject to the running loss and useful life .
_ standards specified in paragraph 1. of this test procedure shall
" demonstrate compliance with durability requirements using one of
the following: o : : '

" i. Evaporative emission testing shall be conducted on all

durability vehicles at 5,000 and 10,000 miles, "and at every .
10,000 mile test point interval thereafter to the applicable
final test point. Testing may be performed at more frequent

- intervals with advance written approval from the Executive
Officer. Compliance with the running loss and evaperative
emissien usefuyl life standards shall be demonstrated as .
follows: The results of all valid evaporative emission and

. running loss emission tests within each evaporative emission
engine family shall be plotted as a function of mileage, and
a least-squares-fit straight line shall be drawn through the
data. The evaporative emission and running loss emission DFs
shall be defined as the interpolated value at the applicable
useful 1ife mileage on that line, minus the interpolated
4,000 mile value on that line, but in no case shall the:
factor be less than zero. The interpolated.4,000 and 100,000
mile points (for passenger cars and light-duty trucks), or

4,000 and 120,000 mile points (for medium-duty vehicles and
heavy-duty vehicles) on this Tine must be within the
standards of paragraph 1. or the data will not be acceptable
for use in the calculation of a DF, unless no applicable data
point exceeded the standard. Co

OR

ii. At Tleast one evaporative emission test shall be conducted on
all passenger car and 1ight-duty truck durability vehicles at
5,000, 40,000, 70,000, and 100,000 mile test points. At
least one evaporative emission test shall be conducted on all
medium-duty durability vehiclies at 5,000, 40,000, 70,000,

-7-



90,000, and 120,000 mile test points. With prior written
approval from the Executive Officer, manufacturers may
terminate evaporative emissions testing at the mileage
correspending to 75 percent of the vehicle's useful life if
mo significant vehicle maintenance or emissions change are

' observed. Testing may be performed at more frequent

intervals also with advance written approval from the
Executive .0fficer. ; fecs .

EMMMMMLEXMM
mmmm—ﬁmsﬂw_ummﬂ_m

4s incorporated by reference in §1960.1(k) of Title 13
California Code of Reqylations, An altgrnativg durabilijty
for 1988 and

§uh§§gu§n;_ugd§1_ﬂg§§gnaer Cars, Light-Dutv Trucks. and

- o Compliance with the

running loss and evaperative emissien useful 1ife standards

shall be demonstrated as follows: The results of all valigd
evaporative emission and running loss emission tests within
each evaporative emission engine family shall be plotted as d
function of mileage, and a least-squares-fit straight line
shall be drawn through the data. The evaporative emission

interpolated 4,000 mile value on that line, but in no case
shall the factor be less than zero. The interpolated 4,000
and 100,000 mile points (for passenger cars and light-duty
trucks) or 4,000 and 120,000 mile points (for med ium-duty
vehicles) must be within the standards of paragraph 1. or the
data will not be acceptable for use in the calculation of a
OF, unless no applicable data point exceeded the standard.

OR

. The manufacturer shalj propese in its preliminary application

for certification a method for durability testing and for
determination of evaporative emission and running loss
emission DFs for each evaporative emission engine family.

The 4,000, and 100,000 or 120,000 "useful 1ife" mile test
points (or their equivalent) used in determining a DF must be
within the standards of paragraph 1. or data will not be
acceptable for use in the calculation of a DF. The Executive
Officer shall review the method, and shall approve it if it
meets the following requirements:

A.  The method must cycle and test the complete evaporative

' emission control system for the equivalent of the
applicable vehicle useful life (i.e., 100,000 or 120,000
miles) of typical customer use.



B. The method must reflect the flow of liquid and gaseous
- fuel through the evaporative emission control system,
and the exposure (both peak and cyclical) to heat,
vibration, and ozone expected based on typical customer
use through the app11cabIe useful life.

€. The method must have the §pec1f1cat1ons for acceptable
system performance, including maximum allowable Teakage
based on typical customer use through the applicable
vehicle useful life. _

For 1995 and subseguent model evaporative emission engine
families subject to the running loss and useful life
evaporative emissien standards specified in paragraph 1. of

" this test procedure, except hybrid electric vehicles, either
paragraphs 4.c¢.i and 4.¢.iii., or paragraphs 4.c.ii. and
4.c.iii. shall apply to all families selected for exhaust .
emissiaon durability testing, and paragraph 4.c.iii. shall
apply to those evaporative emission engine famiiies which are

. not subject to testing for exhaust emission durability. For

all 1993 and subsequent model hybrid electric vehicles
subject to the running loss and .useful Tife evaperative
emission emission standards specified in paragraph 1. of this

; test procedure, paragraphs 4.c.i. and 4.c.iii. shall apply to

- all families selected for exhaust emission durability
testing, and paragraph 4.c.iii. shall apply to those
evaporative emission engine families which are not subject to
testing for exhaust emission durability. The DFs determined
under paragraph 4.c.i. or 4.c.ii., if any, shall be averaged
with the DFs determined under paragraph 4.c.iii. to determine
a single evaporat1ve emission deterioratien faster DF for
each evaporatlve emission engine family. Evaporative

in the two-day diurnal sequence. The manufacturer may carry-
across the DF generated in the three-dav diurnal sequence to

wo-da iy equen if the ma act can_

n t ' in -day diurnal

e i a nerat in th WO -
day diyrnal sequence,

. Instrumentation

The instrumentation necessary to perform evaporative emission
testing is described in 40 CFR 86.107-80. For 1993 and subsequent
model hybrid electric vehicles and 1995 and subsequent model motor
vehicles subject to running loss and useful life evapsrative
emissien standards, the following language is applicable in lieu
of §86.107-90(a)(1):



f

i. Diurnal Evaporative Emissions Measurement Enclosure

A,

The diurnal evaporative emissions measurement enclosure
shall be equipped with an internal blower or blowers
coupled with an air temperature management system
(typically air to water heat exchangers and associated
programmable temperature controls) to provide for air
mixing and temperature control.

yvehicles, ¥ the blower(s) shall be sized to provide a
nominal total flow rate within a range of 0.3 to 0.5

ft3/min per £t3 of the nominal enclosure SHED volume

(V). de] motor vehicles. the

blower(s) sha]T‘nhovide 5 nominal total flow rate of 0.8

£0.2 7t3/min per £t3 of the V.. The inlets and outlets

of the air circulation blower(s) shall be configured to
provide a well dispersed air circulation pattern that
produces effactive internal mixing and avoids
significant temperature or hydrocarbon
stratification.. The discharge and intake afr .diffusers -
in the enclosure shall be configured and adjusted to
eliminate Tocalized high air velocities which could
produce non-representative heat transfer rates betweén
the vehicle fuel tank(s) and the air in the enclosure.
The enclosure temperature shall be taken with
thermocouples located 3 feet above the floor of the
approximate mid-length of each side wall of the
enclosure and within 3 to 12 inches of each side wall.
The temperature.conditioning,system shall be capable of
controlling the internal enclosure air temperature to
follow the prescribed temperature versus time cycle as
specified in 40 CFR 86.133-90 4s modified by paragranh
within an instantaneous

tolerance of + 3.0° of the nominal temperature versus
time profile throughout the test, and an average

tolerance of + 2.0% over the duration of the test. The
control system shall be tuned to provide a smooth
temperature pattern which has a minimum of aovershoot,
hunting, and instability about the desired Tong term
temperature profite. Another thermocouple shali be ,

IiuLJuaan:g;ucg_conditionina system is met, - .

Thé.vap4éb4e volume SHED enclosure shall be of

sufficient size to contain the test vehicle with

personnel access space. It shall use materials on its
interior surfaces which do not adsorb or desorb
hydrocarbons or alcohol (if the enclosure is used for

-10-



alcohol-fueled vehicles). The enclosure shall be
jnsulated to enable the test temperature profile to be
achieved with a heating/cooling system which has maximum
surface temperatures in the enclosure no greater than

25.0%F above the maximum diurnal temperature

~ specification, and minimum surface temperatures in the
enclosure no less than 25.0%F below the minimum diurnal

temperature specification. The enclosure shall be -
equipped with a pressure transducer with an accuracy and.
precision of + 0.1 inches H20 The enclosure shall be

constructed with a minimum number of seams and joints
which provide potential leakage paths.: Particular

~ attention shall be given to sealing and gasketing of

such seams and joints to prevent leakage.

- The variable velume SHED enc1osufe shall be equipbed

with features which provide for the effective SHEDB

- gnclosure volume to expand and contract in response to

both the temperature changes of the.air mass in the SHED
enclosure, and any fluctuations in the ambient
barometric pressure during the duration of the test.

1q | [ for di Lenission testing.

L* The 1§ngh1§_1glgmg enclosure shall have the
capability of latching or otherwise: constraining
the enclosed volume to a known, fixed value which
shall be termed the nominal SHED enclosure volume
(V ). The nominal SHEB enclosure volume shall be

determ1ned by measur1ng all pert1nent dimensions of
the enclosure in its latched configuration,
including internal fixtures, ba n em ture

of 84%F. to an accuracy of + 1/8 inch (0.5 cm) and
calculating the net erelesure Remirnal velume V Y, to
the nearest 1 ft3. In_addition, the enclosure

yolume shall be measured based on a temperaturs of

65°F and 105°F, The latching system shall provids
a fixed volume with an accuracy and repeatability
of U.ODSan. Two potential means of providing the

volume accommodation capabilities are a moveable
ceiling which is joined to the enclosure walls with
a flexure; or a flexible bag or bags of Tedlar or
other suitable materiais which are installed in the
SHED enclosure and provided with flowpaths which
communicate with the ambient air outside the
enclosure. By moving air into and out of the
bag(s), the contained volume can be adjusted

-11-



dynamically. The total enclosure volume
accommodation shall be sufficient to balance the
volume changes produced by the difference hetween
the extreme enclosure temperatures and the ambient
laboratery temperature with the addition of a
super imposed barometric pressure change of 0.8 in.
- Hg. A minimum total volume accommodation range of
+ 0.0Tan shall be used. The action of the

enclosure volume accommodation system shall limit
the differential between the enclosure internal
pressure and the external ambient barometric .
pressure to a maximum value of + 2.0 inches Hy0.

II. Ing_fixgg_xgjymg_encTosure shall be constructed
‘ with rigid panels that maintain a fixed enclosure
i referred to _as the nominal

yolume. which shall be .
gn;lgsgcg_xglumggfvn). Y shall be determined by

measuring all pertinent dimensions of the enclosure
including internal fixtures to an accuracy of + 1/8

inch (8.5 cm) and caleulating the net V“ to the

- pegrest 1 ft3. The enclosyre shall be ggujgpgd

c odation shall maintain the

differential between the enclosure jnternal
pressyre and the barometric pressure between 0 and
=2 i uipment shall he capab]e

i mass of hvdrocarbon and alcoho]
{if the englosure is used for alcohol-fueled
vehicles) in the jnlet and outlet flow streams with
a resolution of Q.01 qram. A bag sampling system

P withd E Cadmitt 2
Alternatively, the inlet and outlet flow streams

record of the mass hvdrocarben and alcohol removal.

An online computer system or stripchart recorder shall
be used to record the following parameters during the
diurnal evaporative emissions test sequence:

~-3HED eEnclosure ihterna1 air temperature
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-Diurnal ambient air temperature specified profile
as defined in §86.133-90 as modified in
- paragraph 4.qg.X.

" Vehicle fuel tank liquid temperature
—SHEB eEnclosure internal pressure

‘-SHED efnclosure temperature control system surface
, temperature(s) : '

-FID output vo]tage recording the fo110w1ng
parameters for each sample analys1s '

-zero gas and span gas adjustments _
-Zero gas read1ng |

—SHED Enclosyre sampie reading
.~Zero gas and span gas readings

The data recording system shall have a time'reso1dtion'

‘of 30 seconds and shall provide a permanent record in |
_either magnetic, électronic or paper media of the above

parameters for the duration of the test.

Cther equipment configurations may be used if approved
in advance by the Executive Officer. The Executive
Officer shall approve alternative equipment
configurations if the manufacturer demonstrates that the
equipment. will yield test results equivalent to those
resulting from use of the specified equipment.

. Running Loss Measurement Facility

For all types of running Joss measurement test
facilities, the following shall apply:

I. The measurement of vehicle running loss fuel vapor
emissions shall be conducted in a test facility
which is maintained at a nominal ambient

temperature of 105.0%°F. Manufacturers have the ,
option to perform running loss testing in either an
enclosure incorporating atmospheric sampling
equipment, or in a cell utilizing point source
sampling equipment. Confirmatory testing or in-use
compliance testing may be conducted by the
Executive Officer using either sampling procedure.
The test facility shall have space for personnel
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II.

III.

access to all sides of the.vehicle and shall be
equipped with the following test equipment:

-A chassis dynamometer which meets the
- requirements of 40 GFR 86.108-79.

'-A fuel tank temperature'ménagement system which
meets the requirements specified in ii.A.IIl. of
thi; paragraph.

~A running loss fuel vapor hydrocarbon analyzer
which meets the requirements specified in )
§86.107-90(a)(2)( i

Lequirements specified in §86,107-
20(a) (23 (i), e

-A running loss test data recording system which
meets the requirements specified in ji.A.IV. of
this paragraph. :

A1l types of running loss test facilities shall be
configured to provide an internal ambient

temperature of 105 + 5°F maximum and + 2°F on

- average throughout the running less test sequence.

This shall be accomplished by any one or
cambination of the following techniques:

-Using the test faciiity without artificia]
cooling and relying on the residuai heat in the
~ test vehicle for temperature achievement.

-Adding insulation to the tést_f@ci]ity walls,

-Using the test facility artificial cooling
system (if so equipped) with the setpoint of the
cooling system adjusted to a value not lower

- than 105.0°F, where the tooling=system setpoint
refers to the internal test facility air
temperature. -

-Using a full range test facility temperature
management system with heating and cooling
capabilities.

Cell/enclosure temperature management shall be
conducted at the inlet of the vehicle cooling fan.
The vehicle cooling fan shall be a road speed
modulated fan which is controlled to a discharge
velocity which matches the dynamometer roll speed
throughout the driving cycle. The fan outlet shall
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airflow discharge to both the vehicle radiator air
1n1et(s) and the veh1c]e underbody.

The fuel tank temperature management system sha]i
be configured and operated to control the fuel tank
temperature profile of the test vehicle during the
running loss test sequence. The use of a discrete
fuel tank temperature management system is not
required provided that the existing temperature and
airflow conditions in the test facility are ‘

- sufficient to match the on-road fuel tank liquid
= (T11q) temperature prof11e of the test vehicle

~within a tolerance of s 3.0%F throughout the |
" running loss driving cycle, and the fuel tank vapoer
(Tvap)-temperature profile of the test vehicle

.within a tolerance of + 3.0°F during the final 120 .-
second idle period of the test. The system shall
provide a ducted air flow directed at the vehicle

- fuel tank which can be adJusted in flow rate and/or

temperature of the discharge air to manage the fuel

tank temperature. The system shall monitor the
vehicle fuel tank temperature sensors located In

- the tank according to the specifications in
' paragraph 4.f. (§86.129-80(d)(1)) during the

running loss drive cycle. The measured temperature

shall be compared to a reference on-road profile
for the same platform/ powertrain/fuel tank
combination developed according to the procedures
in §86.129-80(c). The system shall adjust the
discharge flow and/or temperature of the ocutlet
duct to maintain the tank ligquid temperature

profile within + 3.0%F of the reference on-road
profile throughout the test. Additionally, the
vapor temperature during the final 120 second idle
period shall match the reference on-road vapor

temperature within ;-3.0°F. The system shalil
provide a discharge airflow not to exceed 6000 cfm.
gque d o} ehijcl
blowers or fans shall be used to mix the enclosure
tents duri t1 e test] i
blowers or fans shall have a total capacity of at
Jeast 1.0 ftslmin per ft3 of the nominal enclosure

yolume., The inlets and outlets of the air
slnsuletlgn_hlg_ez(s) sha11 be configured to

i ed 'r t attern
) te i and avoids
ican bon d_alcohol

stratification. The temperature of the air
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Iv.

suppfied to the outlet duct shall be within a range

" of 70°F to 160°F for systems which utilize

artificial heating and/or. cooling of the air supply
to the outiet duct. This requirement does not
apply to systems which recircylate air from inside
the test cell without temperature conditioning the
airflow. The control system shall be tuned and
operated to provide a smooth and cont inuous fuel
tank temperature profile which is representative of
the on-road temperature profile. o

An on-line computer syétem or strip-chart recorder

shall be used to record the following parameters

.during the running loss test sequence:

-Cell/enclosure ambient temperature
 =Vehicle fuel tank Tiquid (T]iq)'and vapor
space (Tﬁap) temperatures ;
-Vehicle coolant temperature
-Vehicle fuel tank headspace pressure
FReference on-road fuel tank temperature

profile developed according to paragraph
4.f. (§86.129-80(d)) _

-Dynamometer rear rol1 speed (if applicable)

" -FID output voiltage rétording the following
parameters for each sample analysis:

-Zero gas and Span gas adjustments
-zero gas reading

~dilute sample bag reading (if
~dilution air sample bag reading (if

~Zero gas and span gas readings

=methapol sampling equipment data:

=the volumes of dejonized water
introduced into each impinger

-16-



-the rate and time of samnlg_
cellection

.=the flow rate of carrier gas. through
the column :

" | .
. _1hQJ?HImELQQLQE_QI_EHQ_QBQJXZEQ“

_‘Ifran enc1osure,'or atmdspheric-samp1ing, rdnnﬁng'1oss
_facility is used, the following requirements (in

addition to those in subparagraph A. above) shall a]so

. be appl1cab1e

I " The enclosure shall be readily sea]abie and

.~ rectangular in shape. When sealed, the enclosure:
shall be gas tight in accordance w1th 40 CFR
86.117-90. Interior surfaces shall be impermeabie
and non-reactive to hydrocarbons and to alcohol
(if the enclosure is used for alcohol-fueled
vehicles)}. One surface should be of flexible, _
“impermeable, and non-reactive material to allow for
-minor volume changes, resulting from temperature
changes.

II. In the event an artificial cooling or heafing
" system is used, the surface temperature of the heat
- exchanging elements shall be within a rParge ef a_

- minimum of 70.0°F %e 12B-8%F.

o) tor icles, th
qui i h
vehicle, at a temperature of 105 + 5 F. from

sources outside of the rupning loss enclosure

If a point source running loss measurement facility
(cell) is used, the following requirements (in addition
to those in subparagraph A. above) shall also be

- applicable:



I..The running loss vapor vent collection system shall
be configured to collect all running loss emissions
from each of the discrete peint seurces whieh
furetion as emissions sources. which include .
vehicle fuel system vapor vents , and transport the
collected vapor emissions to a CFV or PDP based
dilution and measurement system. The collection
system shall consist of a collector at each
discrete vehicle vaper vent emissi { s
lengths of heated sample Tine connecting each
coiTector to the inlet of the heated sample pump,
and lengths of heated sampie line connecting the
‘outlet of the heated sample pump to the inlet of
the running loss fuel vapor sampling system. Up to
3 feet of unheated line connecting each of the
vapor collectors to the heated sample Tines shall
be allowed. Each heated sample pump and its
associated sample lines shall be maintained at a

temperature between_175.09F and 200.0°F to prevent
condensation of fuel vapor in the sample Tines.
The heated sample pump(s) ‘and its associated flow
controls shall be configured and operated to draw a
flow of ambient air into each collector at a flow
rate of at least 40 standard cubje feet per'hour

" (SCFH). The flow controls on each heated sampling
system shall include an indicating flow meter which
provides an alarm ocutput to the data recaording
system if the flow rate drops below 40 SCFH by more
than 5 percent. The collector inlet for each
discrete vaper vent emissions source shalil be
placed in proximity to the vent source as necessary
to capture any fuel vapor emissions without
significantly affecting flow or pressure of the
normal action of the vert source. The collector
inlets shail be designed to interface with the
configuration and orientation of each specific
¥aper vent source. For vapor vents which terminate
in a tube or hose barb, a short length of tubing of
an inside diameter larger throughout its length
than the inside diameter of the vent outlet, may be
used to extend the vent into the mouth of the

. collector as illustrated in Figure 1. For those
vapor vent designs which are not compatible with
such collector configurations - issi
sources, the vehicle manufacturer shall supply a
collector which is configured to interface with the
vapor vent design or the specific emi 0
design, and which terminates in a fitting approved
by the Executive Officer. The Executive Officer
shall approve the fitting if the manufacturer
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II.

-demonstrates that it is capable of capturing a11

vapor emitted from the vert source.

ThE running loss fuel vapor sampling system shall
be a CFV or PDP based dilution and measurement
system which further dilutes the running loss fuel
vapors collected by the: vapor vent collection
system(s) with ambient air, collects continuously

“proportional samples of the diluted running loss
~vapors and dilution air in sample bags, and

measures the total dilute flow through the sampling
system over each test interval. In pract1ce, the

‘system shall be configured and operated in a manner .
~.which is directly analogeus to an exhaust emissions

constant volume sampling system, except that the

input flow to the system is the flow from the

- running loss vapor vert collection system(s).

instead of vehicle exhaust flow. The system shall

"be configured and operated to meet’ the following
requ1rements

(1) The running loss fuel vapor sampling system
shall be designed to measure the true mass of
fuel vapor emissions collected -by the running
loss vapor vent collection system from the -

- specified fuel vaper vents discrete emissions

- source. The total volume of the mixture of
running loss emissions and dilution air shall
be measured, and a continuously prepsrtiened
proportionated sample of volume shall be
collected for analysis. Mass emissions shall
be determined from the sample concentration and
total flow over the test period.

(2) The PDP-CVS shall consist of a dilution air
filter and mixing assembly, heat exchanger,
positive displacement pump, sampling system,
and associated valves, pressure and temperature
sensors. The POP-CVS shall conform to the
following requirements:

The gas mixture temperature, measured at a
point immediately ahead of the positive

displacement pump, shall be within = 10%F of
the designed operating temperature at ‘the start
of the test. The gas mixture temperature

variation from its value at the start of the
test shall be limited to + 10°F during the

entire test. The temperature measuring system
shall have an accuracy and precisicn of + 2°F.
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. The pressure gauges shall have an accuracy and
precision of % 1.6 inches of water (x 0.4 kPa).

The flow capacity of the CVS'§halI not exceed
350 CFM (0.165 m3/s).

Sahp]e coilection bags for dilution air and
running Toss fuel vapor samples shall be
sufficient size so as not to impede sample
flow. )

(3) The CFV sample system shall consist of a
. .dilution air filter and mixing assembly, a
sampling venturi, a critical flow venturi, a
sampling system and assorted valves, and
pressure and temperature sensors. The CFV
. sample system shall conform to the following
requirements:

-The temperature'méa$uring system shall have

an accuracy and precision of + 2°F and a
response time of 0.100 seconds of 62.5
percent of a temperature change (as measured
in hot silicone oil). : -

~The pressure measuring system shall have an
accuracy and precision of + 1.6 inches of
water (0.4 kPa).

-The flow capacity of the CVS shall not

“exceed 350 CFM (0.165 m’/s).

-Sample collection bags for dilution air'and
running Toss fuel vapor samples shall be of

sufficient size so as not to impede sample
flow. '

III. The on-line computer system or strip-chart recorder
specified in ji.A.IV. of this paragraph shall be
used to record the following additional parameters
‘during the running loss test sequence,_if .

. ]]' !]: .
~CFV (if used) inlet temperature and pressure

- =PDP (if used) inlet temperature and pressure and
differential pressure -

-Running loss vapor vemt collection system low
flow alarm(s)
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D. Other equipment configurations may be used if approved
in advance by the Executive Officer. The Executive
Officer shall approve alternate equipment configurations
if the manufacturer demonstrates that the equipment will
yield test resuits equivalent to those resulting from
use of the specified equipment.

Hot Soak Evaporative Emissions Meaédrement Enclosure

The enclosure shall be readily sealable, rectangular .n
shape, with space for personnel access to all sides of the

.- vehicle. When sealed, the enclosure shall be gas tight in

accordance with §86.117-90. Interior surfaces shall be
impermeable and non-reactive to hydrocarbon and to alcohol

'.(if the enclosure is used for alcohol-fueled vehicles). Gne

surface shall be of flexible, impermeable and non-reactive

- material to allow for minor volume changes, resulting from

temperature changes. The enclosure shall be configured to

provide an internal enclosure ambient temperature of 105°F *

5°F maximum and + 2°F on average during the test time
interval from 5 minutes after the enclosure is closed and- :
sealed until the end of the one hour hot soak interval. For

'WMM@@W_

motor vehicles, the enclosure shall be equipped with an
1ﬂLgLnglﬁglﬁ_&lﬁgglg&lgﬂ_blgﬂgr(S) The blower(s) shall be.

femperature or hydrocarbon and alcohal stratification. The
discharge and intake air diffusers in the enclosure shall be
confiqured and adjusted to eliminate localized high ajr
velocities which could produce non-representative heat
transfer rates between the vehicle fuel tank(s) and the air
in the enclosure. The enclosure temperature shall be taken
with thermocouples located 3 feet above the floor of the
approximate mid-Tength of each side wall of the enclosure and
within 3 to 12 inches of each side wall. This shall be

accompiished by any one or combination of the follawing
techniques:

-Using the enclosure without artificial cocling and

relying on.the residual heat in the test vehicle for
temperature achievement.

~Adding insulation to the enclosure walls.
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-Using the enclosure drtificiaT coo1ing system (if so
equipped) with the setpoint of the cooling system

adjusted to a value not lower than 105.0°F, where the
cooling system.setpoint refers to the internal
enclosure air temperature.- - : ‘

-Using a full range enclosure temperature management
system with heating and cooling capabilities.

-In the event an artificial cooling or heating system is used,
the surface temperature of the heat exchanging elements shall
be within a range of 70.0°F to 125.0°F. .

For 1995 through 1997 vehicles subject to running loss and useful
life evaperative emissien standards, and 1998 and subsequent

motor vehicles, except petroleum-fueled diesel vehicles, electric

vehicles, and motorcycles, omit §86.107-90(a)(4).‘2

Ca]ibfétions

Evaporative-emission enclosure calibrations are specified in 40
CFR 86.117-90. i / ‘

enclosure, For all 1993 and subsequent model hybrid electric
vehicles and 1995 and subsequent model motor vehicles subject to
running loss and useful life evaperative emissien standards,
section 86.117-90 is amended to include an additional subsection
(which shall be cited herein as subsection (e) of §86.117-90),
to read:

(e)(1) Diurnal evaporative emission enclosure. The diurnal
evaporative emission measurement enclosure calibration
consists of the following parts: initial and periodic
determination of enclosure background emissions, initial
‘determination of enclosure volume, and periodic hydrocarbaon

and alcohol retention check and calibration.

(1) The initial and periodic determination of enclosure
background emissions shall be conducted according to the
procedures specified in §86.117-90(a)(1) through (a)(e).
The SHEB enclosure shall be maintained at a nominal

temperature of 105.0°F throughout the four hour period,
Variable volume SHED enclosures may be operated in either
the latched volume configuration, or with the varijable
volume feature active. Fixed volume enclosures shall bhe
operated with inlet and outlet flow streams closed. The
allowable enclosure background emissions as calculated
according to §86.117-90(a)(7) shall not be greater than
0.05 grams in 4 hours. The enclosure may be sealed and the
mixing fan operated for a period of up to 12 hours before
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C(it)

(i)

the initial HC concentration reading (CHCi) is takeh_and
the four hour background measurement period begins.

The initial determination of enclosure 1ntérna1 volume
shall be performed according to the procedures specified in.

§86-117-90{b}{1} through {b}£3} paragraph 4.d4.i.C. If
Wﬂmwmmmmm
performed based on 105°F, |

The hydrocarbon and alcohel measurement and retention check
shall evaluate the accuracy of enclosure HC and alcohol '
mass measurements and the ability of the enclosure to '
retain trapped HC and alcohgl. - The check shall be
conducted over a 24 hour period with all of the normally
functioning subsystems of the enclosure active. A known

~.mass of propane shall be injected into the SHEB enclosure

-and an initial SHED enclosure mass measurement shall be

“i made. The enclosure shall be subjected to the temperature

cycling specified in paragraph 4.9.x.G. of these procedures
(revising §86.133-30(1)) for a 24 hour period. A final
SHED enclosure mass measurement shall be made. The
following procedure shall be performed prior to the
introduction of the enclosure into servicey and following

any modifications or repairs to the enclosure that may

- impact the integrity of this enclosures ard em at least a

(A)
()

(C)

quarterly basis etherwises; ofherwise. the following
: :
959535“f%-ihil1Tf?—93Ef9ﬁ?%ﬁ—9ﬂrﬁ—ﬁgﬂlhli—hiili+fi§§—§lif
- } ! | 3 ! | ! ! 0 ! - ! [ E - ] } - .
i 8 ong as
rrecti fion i . )
Zero and span the hydrocarbon éna]yzer.

Purge the enclosure until a stable enclosure HC level is

_ attained.

Turn on the enclosure air mixing and temperature control

system and adjust it for an initial temperature of 105.0°F
and a programmed temperature profile covering one diurnal

cycle frem 68-0%F to 105-8%F over a 24 hour period
according to the profile specified in paragraph 4.9.x.G. of

these procedures (revising §86.133-90). Close the
enclosure door. On variable volume SHER enclosures, Tatch
the enclosure to the remiral velume position gnclosure

mgm.e_n'f_e_s_u@_d_ai_mj_ On fixed volume enclosures,
outl inl w stream '
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- (D) When the enclosure temperature stabi]ize; at 105.0°%

+ 3.0% seal the enclosure; measure the enclosure
- background HC concentration (CHCel)' background methanel

' L. and the temperature (Til) and
pressure (P4l) in the enclosure.

(E) Inject into the enciosure a knoﬁn quantity of propane of
between 4 te 8 2 to 6 grams i
i The.

injection method shall use a critical flow orifice to meter
-the propane at a measured temperature and pressure for a
measured time period. Techniques which provide equivalent
resolution (x 0.2 percent) of the injected mass are alsé
acceptable. Allow the enclosure internal HC concentration
to mix and stabilize for up to 300 seconds. Measure the
enclosure HC concentration after mixing (CHCEZ),.th

enclosure methanal concentration (C"HQQHZI’ and the

Lﬂmnﬂnﬂtucg_Llal_and pressure in the enclesyre (le. On.

Variable volume SHEB enclosures, unlatch the enclosure £rem
the rominal velume configuratien to aceommodate temperature
and. baremetric pressure changes. i

Start
the temperature cycling function of the enclosure air
mixing and temperature contro] system. These steps shall

" be completed within 900 seconds of sealing the enclosure.

(F) Calculate the initiai recovere& HC mass (MHCel) according
to the following formula:

Mycer = (3-05xV,x1074xLP x(Cy = Ceyaoup LT, - Elf-cHCeléf—?c;[a_gm”’Tlll
where: ' o J
V, is the enclosure remimral volume at_108°F (ft3)

P,;11 is the enclosure initiaj pressure g;_gxgnt_ﬂ_(inches
Hg absolute) '

CHCen is the enclosure HC concentration at event n (ppm C)

QEHEQH 1s the enclosure methanol concentration calcylatad

according to $86.117-90 (d)(2)(iii) at event n (oom
carbon}) :
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r_is the FID response factor to methanol
Tiﬁ is the enclosure initial temperature at_event n (°R)

If the recovered mass agrees with the injected mass within
2.0 percent, continue the test for the 24 hour temperature
_cyeling period. If the recovered mass differs from the
injected mass by greater than 2.0 percent, repeat the.
enclosure concentration measurement in step (E) and
recalculate the initial recovered mass (MHCel) If the

recovered mass based on the latest concentration
measurement agrees within 2.0 percent of the injected mass,.
) ‘continue the test for the 24 hour temperature cycling
' ' period and substitute this second enclosure concentration
" measurement for cHCeZ in all subsequent ca1cu1at1ons In

order to be a valid calibration, the final measurement of
HC > shaIl be completed within the 900 second time limit

- outlined above - If the d1screpancy pers1sts, the test -
shall be term1nated and the cause of the difference
determined, followed by the correction of the prob1ems(s)
and the restart of the test.

"~ (G) At the completion of the 24 hour temperature cyc11ng perlod
: measure the final enclosure HC concentration (CHCeB)*—th—

ﬂMﬂM&JDﬂhﬁﬂﬂJﬂl&iﬂiﬂh&Lﬁ& ). and the
CH30H3
ﬁmj_p_wj_uw_tﬂij_an_d_um_t_emp_eum_ui)ﬁe_
enclosure. Calculate the final recovered HC mass (MHCeZ)
as follows:

. : . _ 4 . .
MHCeZ = [3.056 x VH x 10 x_(,Pu*(CHCe3 :';Qﬁﬂlgﬂilili - ELLCHCel—:*LQQHEQHl)/T ;

V_ is the enclosure mremira} volume at 105°F (fta)

P*l is the enclosure initial pressure (inches Hg absolute)
- K . + . I3

E;fJ5_Ih§_2ﬂ5lQﬁuLE_Ilﬂ§l_nL§iiHﬁﬁ_ilﬂghﬂi_ﬂg_ihiglutﬂl

cHCeB ijs the enclosure HC concentration at the end of the
24 hour %ime temperature cycling period (ppm C)
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- (#)

c . hanol trati t t) l

daccording to §86.117-90 (d)(Z)fiiii (ppm carbon) -

Ti is the enclosure initial temperature (°R)

M . . F hyd ’ it ing.t} ] .
Lhe case of fixed volume enclosures_(grams) - |
Myr _iSJniii_Qffh!dEQﬁinhﬁn_ﬂnlﬁnins_Lhﬁ_gﬂs1osure; in
lﬂc-dﬂl f fixed vol ] ( ) |

If the calculated final recoﬁered HC mass for wariable
volume SHED the enclosures is not within 3 percent of the
initial enclosure mass, then action shall be required to

- correct the érror to the acceptable Tevel.

(e)(2)
(1)

(1)

(ii1)

The running loss equipment shall be calibrated as follows:

The cﬁassis dynamometer shall be calibrated according to
the requirement; of 40 CFR 86.118-78. The calibration

shall be conducted at a typical ambient temperature of 75°F
+ 5%,

The running loss hydrocarbon analyzer shall be calibrated
according to the requirements of 40 CFR 86.121-90.

If a point source facility is used, the running loss fuel .
vapor sampling system shall be calibrated according to the.
requirements-of 40 CFR 86.119-90, with the additional
requirement that the (VS System Verification at 40 CFR
86.119-90(c) be conducted by injecting the known quantity
of propane into the inlet of the most frequentily used fuel
vapor vert collector configured to collect vapors from the
v¥ent source of the evaporative emission vapor storage
canister. This procedure shall be conducted in the running
loss test cell with the collector installed in a vehicle in

. the normal test configuration, except that the vent hose

from the vehicle evaporative emission canister shall be
routed to a ventilation outlet to avoid unrepresentative
background HC concentration levels. The propane injection
shall be conducted by injecting approximately 4 grams of

_propane into the collector while the vehicle is operated

over one Urban Dynamometer Driving Schedule (UDDS) test
procedure, as described in 40 CFR 86.115-78 and Appendix I.
The propane injection shall be conducted at a typical
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ambient temperature of 75°F + 5°F. In this marmery &he

| _ ability of the ruRning less vaper cellection system to

’ ' . o . effeetively capture and measdre a represertative guantity
1

of HE vaper urder realistie test eend+t4ens widl be.
. verified-

{jv) In the event the running loss test is conducted us1ng the
: SHED enelesure atmospheric sampling measurement technique,

- Lhe following procedyre shall be used for the enclosure
P - S calibration: a prepane injectien recevery test shaild be

condueteds with a test vehiele being driven over ene WBDS
eyele in the erelesure duFing the propanRe injectien Eest-

(a)(6). The enclosure shall be maintained at a nominal
5.0° 0 u our eriod.

d e asurs
inj i The vehicle used
shall be configured and operated under conditions which
_ ensure that its own running loss contribution is
| , negligible, by using fuel of the lowest available
i ‘ voilatility (7.0 psi RYP), maintaining the tank

‘ ' ' temperature at low levels (<100°F), and routing the
| ' canister vent to the outside of the SHEB enclosure.

| ' (4v) Diurnal and hot soak enclosure hydrocarbon analyzer. The

‘ ’ hydrocarbon analyzers used for measuring the diurnal and
S hot soak samples shall be calibrated ‘according to the

| : requirements of §86.121-90.

| " (vi) Other equipment. Qther test equipment including

f temperature and pressure sensors and the associated
amplifiers and recorders, flow measurement devices, and
other instruments shall be calibrated and operated
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according to the manufacturer's specifications and
recommendations, and good engineering practice.

Roéd Load Power, Test Weight, Inertia Weight Class, and Running
Loss Fuel Tank Temperature Profile Determination .

For all 1993 and subsequent model hybrid electric vehicles and
1995 and subsequent model motor vehicles subject to running loss
- and useful 1ife evaperative emissien standards, §86.129-80 is

- amended to include an additional subsection (which shall be cited
herein as subsection (d) of §86.129-80), to read:

(d) Determination of running loss test fuel tank temperature
profile -

The manufacturer shall establish for each combination of
vehicle platform/powertrain/fuel tank submitted for
certification a representative profile of fuel tank liquid and
.vapor temperature versus time to be used as the target
temperature profile for the running loss evaporative emissions
test drive cycle. i

profile shall be established for each tank. For 1996 and

“flow, Thé profile shall be established by driving the vehicle
on-road over the same driving schedule as is used for the
running loss evaporative emissions test according to the
following sequence:

(1) The vehicle to be used for the fuel tank temperature
profile determination shall be equipped with at least-2
thermocouples installed so as to provide a representative
bulk Tiquid average fuel temperature. The specific
placement of the thermocouples shall take into account the
tank configuration and orientation and shall be along the
major axis of the tank. The thermocouples shall not be
placed within internal reservoirs or other locations which
are thermally isolated from the bulk volume of the fuel.
The thermocoupies shall be placed at a vertical depth
equivalent to the mid-volume of the liquid fuel at a fil1
level of 40 percent of nominal tank capacity. A third
thermocouple shaltl be installed in the approximate center
of the vapor space of the fuel tank. A pressure
transducer with a minimum precision and accuracy of + 1.0
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inches HZO shall be connected to the vapor space of the |
fuel tank. A means of conveniently-draining the fuel tank

-shall be provided. The vehicle shall be equipped with a

driver's aid which 3hall be configured to provide the test
driver with the desired UDDS vehicle speed versus time
trace as defined in Part 86, Append1x I and with the 3
I | NYCC vehicl I ti ! defined i

1893, and the actual vehicle speed. Vehicle coolant
temperature shall be monitored to ensure adequate vehicle’
coolant air to the radiator intake(s). A computer, data
logger, or strip chart data recorder sha]T record the

fo1low1ng parameters during the test run:

“w«Desired speed
-Actual speed

-Average 11qu1d fuel temperature (T11q)

'-Vapor space temperature (Tvap)

_-Vapor space pressure

.. The data record1ng system shalT provide a t1me reso1ut1on -

(2)

of 1 second, and an accuracy of + 1 MPH, + 2.0° F, and
+ 1.0 1nches Hzo The temperature and pressure signals

may be recorded at interva]s of up to 30 seconds,

The temperature prof11e determination shall be conducted
during ambient conditions which 1nc1ude

-ambient temperature above 95°F and increasing or stable
(+ 2°F)

-sunny or mostly sunny with a maximum c1oud cover of 2B
percent

-wind conditions calm to light with maximum sustained
wind speed of 15 MPH

-road surface temperature LI 1 at least 20°F above
I.emnemﬂce_uj_to_LLSﬂ_t.o_lﬂs_m_e_]_

ambient amb

hybrid vehijcles_and 1995 model motor vehicles _and at

least 30 F above limh for 1996 and subsequent mode]

or i 5
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. ~The track surface temperature shall be measured with an

(3)

embedded sensor, a portable temperature probe, or an
infrared pyrometer which-can provide an accuracy of +

2.0°F. Temperatures must be measured on a_surface -

hicle is driven.
The test shall be conductad on a track or other restricted
access facility so that the speed versus time schedule can
be maintained without undue safety risks.

Tank pressure shall not exceed 10 inches of water at any
time ' i i

ion during the temperature profile
determination unless a pressurized system is used and the
manufacturer demonstrates i that vapor
would not be vented to the atmosphere if the fuel cap was
removed at the end of the running Toss fuel tank
temperature profile determination. ’

The vehicle fuel tank shall be drained and filled to 40
percent of the nominal tank ‘capacity with fuel meeting the
requirements. of paragraph 4.i. of these procedures. The
vehicle shall be moved to the location where the driving
cycle is to be conducted. It may be driven a maximum
distance of 5.0 miles, longer distances shall require that
the vehicle be transported by other means. The vehicle
shall be parked for a minimum of 12 hours in an open area

‘on a surface that is representative of the test road. The

orientation of the front of the vehicle during parking (N,
SW, etc.) shall be documented. Once the 12 hour minimum

. parking time has been achieved and the ambient temperature

and weather conditions and track surface temperature are

-within the allowable ranges the vehicle engine shall be

started.. The vehicle air conditioning system (if so
equipped) shall be set to the "NORMAL" air conditioning
mede and adjusted to the minimum discharge air temperature
and high fan speed. Vehicles equipped with automatic
temperature controlled air conditioning systems shall be

~operated in "AUTOMATIC" temperature and fan modes with the

 system set at 72°F. The vehicle may be operated at

minimum throttle for periods up to 60 seconds prior to
beginning the first UDDS cycle in order to move from the

- parking location onto the road surface. The driver's aid

shall be started and the vehicle operated over three
sequential UDDS cycles with the transmission operated in
the same manner as specified in 40 CFER 86.128-79. For
, _ icles. the vehicles

ope one UBDS cycle, then two NYCCs. and
another UDDS cyvcle instead of over three UDDS gvcles., The
end of each UDDS cycle and_the end of the two NYCCs, if
applicable shall be followed by an idle period of 120
seconds during which the engine shall remain on with the
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vehicle in the same transmission range and clutch. (if so
equipped) actuation mode as during the UDDS idie perieds~
. - K y

The data recording system shall provide a record of the
required parameters over the entire sequence from the
initiation of the first UDDS cyclie to the end of the third
120 second idle period. Following the completion:of the

- test, the data record1ng system and dr1ver s aid sha11 be
turned off.

(4) In add1t1on to the vehicle data record1ng, the following
parameters shall be documented for the running .loss test
fuel tank temperature determ1nataon

-Date and t1me of vehicle fue11ng

-Odometer read1ng at Veh1c1e fueling

-Date and time veh1£1e was parked and parking location
and orientation

-Odometef'reading at parking -

-Date and time engine was started

-Time of initiation of first UDDS cyc]é

-Time of completion of third 120 second idle period

-Ambient temperature and track surface temperature at

initiation of first UDDS cycle (Tambl and Tsurl)

-Ambient temperature and track surface témperature at
completion of third 120 second idle period (Tamb2 and

Tsurz)

(5) The three UDDS cycle driving traces and the two UDDS and
.fwo NYCC driving traces shall be verified to meet the
speed tolerance requirements of 40 CFR 86.115-78 (b)._
amended as follow: ‘



‘as_specified above. except that the upper and lower 1imits

“ The following temperature conditions shall be verified:

Iv

o
(Tampy) 2 95.0°F

o}
(Tamb2) 2 (Tampy - 2.0°F)

For_1993 to 1995 model hvbrid vehicles and 1995 model

. o
Tsur - T-ambl) 3_20.0'5

o

(Tsurz 1'Tamb2 )> 20.0°F L . _

- I > 30.0°F
Osur(n) anb(n)-2-30.0
where n is the‘increméntal_méiéucémﬁﬁti_BLJdﬂEA

Failure to comply with any of these requirements shali
result in a void test, and require that the entire test
procedure be repeated beginning with the fuel drain
specified in (d)(3) of this subparagraph. If all of these
requirements are met, the following calculations shall be
performed: -

Teorr = 106-0 - BTz + tamp2?*2} lijl-:—lg

where; TLil"is the liquid fue] temperature dijring the

drive (°F) where i _js the jncremental
measurements in time
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The 1nd1v1dual tank liquid (T ) and vapor space (Tvap)

temperatures recorded during the test run shall be
adjusted by arithmetically adding the temperature .
correction (Tcorr) adJustment calculated above to eaeh

Jiquid and vaper tempeFatuFe data peint- 105 °F. This step
may be emitted if the ecaleulated abseiute value eof ¥

- 46 Jess tham 2+0°F- If T _is higher than the

€8FF .

Lﬁl Other methodo]og1es for deve]op1ng corrected 11qu1d and
‘vapor space. temperature profiles are acceptable .if
approved in advance by the Executive Officer. The .
Executive Officer shall approve an alternate method if the.
manufacturer demonstrates equ1va!ence to data c011ected at

105 F.
Test Procedure'

For all 1993 and subsequent madel hybrid electric vehicles and

1995 and subsequent model motor vehicles subject to running loss

and useful life evaperative emissien standards, the exhaust
emissien test sequence described in 40 CFR-86.130 through 86.140
shall be performed with the following modifications:

i. General Requirements.

The follow1ng language shall be applicable in lieu of
§86.130-78:

For 1993 to 1995 el | id electri hic | 1995
mode] motor vehicles, ¥ the test sequence shown in Figure
2 (Figure 3 for hybrid electric vehicles) describes the steps
encountered as the vehicle undergoes the precedures the
three-day diurnal seguence to determine conformity with the
o] r bse t model motor
yehicles, the test sequence shown ip . Figure 4 (Figure 5 for
hybrid etectric vehicles) describes the steps encountered as
vehicle undergoes the three-day diurnal s ence and the

supplemental two-dayv diurpal sequence to determine conformity
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~with the standards set forth. Buring the exhaust protien of
the test precedurey i-exy Erem START! %o the completien of
the “HOF START EXMAUST TESTs* a Ambient temperature levels

- encountered by the tést vehicle throughout the entire

- duration of this test sequence shall not be less than 68°F

nor more than 86°F i ified. The
temperatures monitored during testing shall-be representative
of those experienced by the test vehicle. The test vehicle
shall be approximately Tevel during all phases of the test
sequence to prevent abnormal fuel distribution. The
: riod may be waived for up

to 10 minytes to allow purging of the enclosure or
The Lh:gg;dgx;diﬁznal test sequence shown in Figure 2 (and

Figure 3 for hybrid electric vehicles) is briefly described
as. follows:

A. The fuel tank shall be drained and filled to the
prescribed tank fuel volume, as specified in 40 CFR
86.082-2, in preparation for the vehicle
preconditioning. : L

B. The vehicle preconditioning drive shall be performed in
accordance with 40 CFR 86.132-90, except that following
the vehicle fueling step at §86.132-90(a)(1) a soak
periad of 12 to 36 hours shall be provided to allow the

- vehicle to stabilize to ambient temperature prior to the
‘preconditioning drive. For hybrid electric vehicles
only, the manufacturer may elect to perform the All-
Electric Range Test pursuant to §9.f. of the
"California Exhaust Emission Standards and Test |
Procedures for 1988 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles" as
incorporated by reference in §1960.1(k) of Title 13,

E6R Calijfornia Code of Requlations prior to vehicle
preconditioning. - . ‘

c. Following the vehicle preconditioning drive, the fuel
" tank shall be drained and then filled to 40 percent
capacity.

D. The vehicle shall be allowed to soak for 12 to 36 hours
.- prior to the exhaust emissions test.

E. During the 12 to 36 hour soak specified in subparagraph
D. above, the vehicle's canister shall be purged with a
volume of air equivalent to 300 canister charcoal bed
volumes at a flow rate of 48 SCFH (22.7 sipm}. For
hybrid electric vehicles, the battery pack shall be
discharged to the state of charge that satisfies one of
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the following two conditions: (1) the state of charge
is at the lowest level allowed by the control unit of
the auxiliary power unit, or (2) the state of charge is
set such that auxiliary power unit operation will be at
" its maximum power Tevel at the beginning and through the
em1ss1on test.

The canister shall fhen be Toaded &e satupetéen using a
butane-nitrogen mixture.

Perform exhaust emission tests in accordance with
procedures as provided in section 1960.1(k), Title 13,
.California Code of Regulations, and these procedures.

Upon completion of-the hot start testrwthe vehicle shall
be parked in a temperature controlled area to stabilize

the fuel temperature at 105°F for a_maximum of four
hours. Artificial cooling or heating of the fuel tank
'may be induced 4f a one Rour seak is Ret suffieient to

achieve a fuel temperature of 105°F.  The initial fuel
temperature for the running loss test may be less than
105°F if the manufacturer is able to prov1de data

‘demonstrating that a Tower initial temperature reflects
the maximum fuei temperature achxeved by a stabilized

" vehicle during a 105°F- day.

A running loss test shall be performed after the fuel

tank is stabilized at 105°F. The fuel tank temperature
shall be controlled using a specified tank temperature .
profile for that vehicle during the test. The
temperature profile shall be achieved either using
temperature controllers or by an air management system
"~ that would simulate airflow conditions under the vehicle
during driving.

The hot soak enclosure test shall then be performed at
an SHEB englosure ambient temperature of 105°F.

Upon completion of the hot socak enclosure test, fuel
temperatdre shall be heated oF ceoled to a temperature
of 656°F- the vehicle shall be soaked for no less than 6
hours nor more than 36 hours. For at least the last 6
hours of this period., the vehicle shall be soaked at

65% .

A 72-heur three-day diurnal test shall be performed in a
variable temperature SHEB enclosure.
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ii.

{e) For vehicles to be tested for running loss emissions,

Eigure 5 _for hybrid el i i
' i scribed in (A) through (G)., followed
by (J) through (L) of this naraargnh except that the am@ient

Lemperature between 68°F and 86%F at 1] times and that the

diurnal test will consist of a3 two-day test,
Vehiéie Preparation

Amend 40 CFR 86.131-90 to read: 7

(a)-Prepare the fuel tank(s) for recarding the temperature of
the prescribed test fuel and fuel vapor according to the
requirements of paragraph 4.f, (§86.129-80(d)(1)).

(b) The vehicle shall be equipped with a pressure transducer
to monitor the fuel tink headspace pressure during the
test. The transducer shall have an accuracy and
precision of .+ 1.0 inches water.

{¢) Provide additional fittings and adapters, as required, to

accommodate a fuel drain at the lowest point possible in
the fuel tank(s) as installed on the vehicle.

(d) Provide valving or other means to allow purging and
loading of the evaporative emission canister(s). Special
care shall be taken during this step not to alter normal
functions of the fuel vapor system components.

detectable sources of exhaust qas leaks. The exhaust
system shall be tested or inspected to ensure that

detectable exhauyst hydrocarbons are not emitted into the
running loss enclosyre during the running loss test,

. Yehicle Preconditioning

Amend paragraph 86.132-30 by adding the follawing
subparagraph (a)(2)(i) which reads:

(i) For hybrid electric vehicles, the battery pack shall be
discharged to or just below the state-of-charge at which
aperation of the auxiliary power unit will be initiated by
the vehicle's control strategy. One Yeban Bynamemeter
Briving Schedule (UDDS} shall be used for preconditioning.

If the auxiliary power unit is capable of being manually
activated (which would cause the vehicle to be classified as
a Type C HEV), the auxiliary power unit shall be activated at
the beginning and throughout the emission test.
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The fol1ow1ng language shall be appl1cab1e in lieu of
§86.132- 90(a)(4) -

The Executive Officer may also. choose to conduct or- requ1re
the performance of optional or additional preconditioning to
ensure that the evaporative emission control system is
‘subjected to conditions typical of normal driving. The _
optional preconditioning shall consist of no less than 20 and
no more than 50 miles of on-road mileage accumulation under
typical driving cond1t1ons

The following language shall be app11cab1e in tieu of
§86.132-90(b):

o A. Within five minutes of completion of pretond1t10n1ng,
~the vehicle shall be driven off the dynamometer 'to a.
work area.

B. . The fuel tank(s) of the prepared vehicle shall be
drained and refilled with the applicable test fuel, as
specified in paragraph 4.i. of these'procedures to the
prescribed tank fuel volume, defined in §86.082-2.

The vehicle shall be refueled within 1 hour of
completion of the preconditioning drive.

.C.  Following the fuel drain and fill described in ;

*.  subparagraph 8. above, the test vehicle shall be allowed
to scak for a period of not less than 12 or more than 36
hours prior to the exhaust emissions test. During the
scak period, the canister shall be connected to a pump
or compressor, purged with air, then loaded with butane
as described in D. below for ;hg three-day djurnal
sequence and jn £, below for the supplemental two-day

D. For the three-day diurnal. sequence., ¥ the evaporative
emissions storage canister(s) shall be preloaded with an
amount of butane eguivalent to 1.5 times the nominal
working capacity. Eor veh1c1es w1th,mu1t1n]e canisters,

i The
nominal working capacity of a carbon canister shall be
determined by eaeh manufaciurer fer each evaperative
emissions engine family established by determining the
mass of butane required to load a_stabjlized canister to
a two gram breakthrough. The 2 gram breakthrough is

hydrocarbons emitted js equal to 2 grams. ¥his The
determination of nominal capacity shall be based on the
average capacity of no less than five canisters which
are in a stabilized condition eaeh having bkeen. For_

- stabilization. each canister must be cycled no less than
10 times and no more than 100 times aecerdirg te the
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methed speecified in paragraph 4-e-iii- of §h45 test
precedurey utilizing the fuel used iR Rermal epeFation-~

jth a 50/50 mixture by

' yglymﬁ_gi_hu&gng_and nitrogen. at. g rate of 1§ + 2 grams
butane per hour. Each CiﬂJﬂ_&LLOidlﬂQ_S_te.D_mu_s_t_b_g_

The following procedure

shall be used to preload the canister:

I. Prepare the évaporative emission canister(s) for

1I.

the canister purging and loading operation. The
canister shall not be pr I ' i

Jocation is so restricted that purgina and locading

can only reasonably be accomplished by removing the-

i i Special-care shall be
taken during this step so that the normal functions
of the fuel system components or the normal

~-pressure relationships in the system are not

disturbed. The canister purge shall be performed
with ambient air of controlled humidity to 76 50 +
10 25 grains per pound of dry air. This may be
accomplished by purging the canister in a room
which is conditioned to this Tevel of absolute
humidity. The flow rate of the purge air shall be
maintained at a nominal flow rate of.48 SCFH (22.7
sipm), and the duration shall be determined to
provide a total purge volume flow through the
canister equivalent to 300 canister charcoal bed

volume exchanges.

The evaporative emission canister(s) shalt then be
loaded with an amount of commercial grade butane
vapors equivalent to 1.5 times the nominal working
capacity. Canister loading shall not be less than
1.5 times the nominal canister capacity. The
canister shall be Toaded with a mixture composed of
50 percent butane and 50 percent nitrogen by
volume. Yhe rate of butane leading shall net
exceed The butane shall] be loaded into the canister
15 + 2 grams of butane per hour inte i
the eandster. If the canister loadina at this rate

determine a new rate, based op completing the
canister loading in no_less than 12 hours, Either
a Critical Flow Orifice (CFQ) butane injection
device eF. a gravimetric method. or electronic mass
flow controllers shall be used to fulfill the
requirements of this step. The time of compietion
of the canister(s) loading activity shall be
recorded. Manufacturers shall disclose to the
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‘A,,___.A_m.fu‘

Executive Officer their canister loading procedure.
The protocol may not allow fer the remevai of the

canister during leadingy er for the replacement of
components. In addition, mandfaeturers shald the

"demenstrate that the procedure does not unduly.
" disturb the components of the evaporative system.

III. Reconnect the evaporative emission canister(s).

i1i ' i d ddw tream of g
the vehicle's canister., in which case. the following

- references to the enclosure can be jgndred. The
"guxiliary canister shall be well purged with dry air
prior to loading. Breakthrough is defined as the point

for

0 i e ni
shall not be removed from the vehigle, unless
to t ot in it ]]!._.

Qg_ggggmg_;;ﬂgg_px_n_mov1nc the canwster from
: e r 11 be taken duri
st 0 avoi ama o th cmponents and

ool ith the FID
a ani wi ixtur omposed_of
i alume utane and nitro
+ ms buta er hou
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th ist hes_breakt} h. th
Yapor source shall be shyt off.

3. Reconnect the evaporative emission canister,
II. The following procedure provides for loading the
breakthrough. _ .

purged for several minutes. The FID hvdrocarhon

prior to the diurnal heat builds. If not
already on. the evaporative e

nclogure mixing fan

lemperature of the dispensed fuel shall be 60 +

12°F, Within one hour of being refusled. the
: - : ed._Lh

off. in the evaporative emission enclosure. The

Iu:J_1ﬁnk_13mns:ﬁ1ﬂLg_;gn;nc_innll_be_sgnngstgg_

" source. specified in §86.107-90(a) (4] shal]
iti with respect to the fuel

controller,
2. The fuel may be artificially heated to the
. . o

purge blower (if not alreadv off): elaose and
seal enclosure doors;: and initiate measuremeant
of the hydrocarbon level in the enclosure. When

65°F, start the
diurnal heat build. The diurnal heat build
should conform to the following function to

within + 4°F:

E=T +0.4t"
Q

E_is the fuel témnerature. O
Ig is the initial temperature. °F
I;jsrthe time since beginning of test. minutes

3. As soon as breakthrough ececurs or when the fuel

temperature reaches 105°F. whichever occurs
first. the heat source shall be furned off., the
enclosure -doors shall be ungeaied and opened. .
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vi,

-iv. Dynamometer procedure.
~ To be conducted according to 40 CFR 86.135-90.

. Engine starting and restarfing.

To be conducted accerding te 40 GFR 86+136-90- Amend 40 CFR

86.136-90 to read as follows:

‘ bsence
of a manufacturer's recommendation). This may be repeated
for up to three start attempts. If the vehicle does not

r i o st
shatl be determined, The gas flow measuring device on the.
CYS (usually 3 revolution counter) or CFY shall be turned off

nd amp 1 ctor v includi h lcohol

sampier, placed in the “standby” position during this
diagnostic period., In addition, either the CVS should be

is an operational error. the vehicle shall be rescheduled for

testing from a cold start.

Dynamometer test run, gaseous and particulate emissions.

To be conducted according to 40 CFR 86.137-90.
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viit.

Vehicle Fuel Tank Temperature Stabi]izatiqn

Immediately after the hot transient exhaust emission test,
the vehicle shall be soaked in a temperature controlled area
for a maximum of eme heur four hours until the fuel

temperature is stabilized at 105°F.  This is a preparatory
step for the running loss test. Cooling or heating of the

fuel tank may be induced #f the eme heur seak $s5 Ret

suffieient to bring the fuel tank to 105 F° The vehicle
fuel temperature stabilization step may be omitted on

vehicles whose tank fuel temperature is already at 105°F upon
completion of the exhaust emission test. .

The initial fuel temperature for the running loss test may be

Tess than 105°F if the manufacturer is able to provide data
Justifying & lower initial temperature. The fuel temperature
shall reflect the max imum fuel temperature.achiEVedfby a

stabilized vehicle during a 105°F day.

The vehicle aijr conditioning system (if so equipped) shall be
set to the "NORMAL" air conditioning mode and adjusted to the
minimum discharge air temperature and high fan speed.
Vehicles equipped with automatic temperature controlled air
conditioning systems shall be operated in "AUTOMATIC"

temperature and fan modes with the system set at 72°F,.

Running Loss Test

After the fuel temperature is stabilized at 105°F or at the
temperature specified by the manufacturer, the running loss
test shall be performed. During the test, the running loss
measurement enclosure €§86-107-90¢a}{13} shall be

maintained at 105°F + 5°F maximum and within + 2°F on average
throughout the running loss test sequence. If the vehicle
has more than one fuyel tank. the fuel temperature in each
tank shal] follow the profile generated in paragraph 4.f. If

4 warning Tight or gauge indicates that the vehicle's enqine
ated, the test run mav be stopoed,

A, If running loss testing is conducted using an enclosure
which incorporates atmospheric sampling equipment, the
manufacturer shall perform the following steps for each
test: )

L. The running loss enclosure shall be purged for
several minutes immediately prior to the test. If
at any time_the concentration of hydrocarbons., of
alcohol. or of alcohol and hydrocarbons exceeds
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Place the drive wheels of the vehicle an the
dynamometer without starting the engine.

Attach the exhaust tube to the veh1c1e '
ta1lp1pe(s)

The test vehicle windows and the luggage

_ . ccmpartments shall be closed.
- Y.

- temperature recording system and, if required, to

The fuel tank temperature sensor and the ambienf
temperature sensor shall be connected to the

the air management and temperature controllers.

The vehicle cocling fan shall be positioned as
described in 40 CFR 86.135-90(b). During the .
running loss test, the cover of the vehicle engine
compartment shall be closed as much as possible,
windows shall be closed, and air conditioning
system (if so equipped) shall be operated according
to the requirements. of paragraph 4.f. (§86.129-80

* (d)(3)). Vehicle coolant temperature shall be

¥ VI,
¥i- YII.

monitored to ensure adequate vehicle coolant air to
the radiator intake(s). The temperature recording

system and the hydrocarbon and alcohol emission
data recording system shall be started.

Close and seal enclosure doors.

_ Analyze enclosure atmosphere for hydrocarbons and
alcoho] at the beginning of each Pphase of the test
(i.e., each UDDS and 120 second idle:_the two NYCCs

- and 120 second idle) and record. This is the

background hydrocarbon concentration. amrd is
herein- denoted as CHCa(n) for each RPphase of the

test 5 c ound methanol concentration

hﬁﬁﬂiﬂ.ﬂﬁﬂg&ﬁd_iﬁ_ﬁgugg“§(]) for each Pphase of the

simultaneously with the initiation of the
hydrocarbon analysis _and continue for 4.0 + 0.5

minutes, Record the time elapsed during this
analysis. If the 4 minute samn1g Qg:]gd ]§ ‘

i )

goncentration to allow accurate Gas Chromatography
analysis. rapidly collect the methanol sample ip a
bag and then bubble the bag sample through the
impingers at the specified flow rate. The time
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VIII. IX,

flow throygh the impingers should be minimized to
prevent any losses.

For 1993 to 1995 model hybrid electric vehicles
i ¥ the vehicle shall
be driven through three UDDS test procedures. For

- NYCCs and followed by one UDDS. The UDDS and the

sheed tolerance requirements of §86,115-78
(b). The end of each UDDS cycle and the two NYCEs,

if applicable., shall be followed by an idle period

of 120 seconds during which the engine shall remain

on with the vehicle in the same transmission range

and clutch (if so equipped) actuation mode as
during the UBPS idle perieds specified in
$86.128-90. modified by paragraph 4.f.d.3. The
fuel tank liquid temperature during the dynamometer

drive shall be controlled within + 3.0°F of the
fuel tank temperature profile obtained on the road
according to the procedures in paragraph 4.f.
(§86.129-80(d)}) for the same vehicle platform/
powertrain/fuel tank configuration. The fuel tank
vapor temperature during the final 120 second idle
period shall agree with the corresponding vapor
temperature from the en-road profile within +

3.0°F.- The fuel tank temperatures shall be

monitored at a frequency of at least once every 15
seconds. ‘ -

i starting and restartinag. the provisions
of §86.136-90(a) and (e) shall apply. If the
vehicle does not start after the manyfacturer's
recommended cranking time or 10 continuous secands
in_the absence of a manufacturer's recommendation.
eranking shall cease for the period recommended by -
the manufacturer or 10 seconds-in the absence of a

! dation. This may be
repeated for up to three start attempts. If the
vyehicle does not start after these three attempis,
cranking shall cease and the reason for failure to
start shall be determined. If the failure js
caused by g vehicle malfunction, corrective actjon -
of less than 30 minutes duration may be taken
{according £o §86.090-25), and the test

. continued, provided that the ambient conditions to

which the vehicle is exposed are maintained at
105°F + 8°F. When the engine starts. the timing
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T hicl { be sfarted, the test shall be |

Tank pressure shall not exceed 10 inches of water
at any time S.O_S_esgﬂ_d_s_aﬁbe.r_:_h_e_s_t_mt_o_uh_e_
during the
running loss test unless a pressurized system is
used and the manufacturer demonstrates jn a
Separate test that vapor would not be vented to the

- atmosphere if the fuel cap was removed at the end

of the test. No pressure checks of the evaporative
system shall be allowed. If the manufacturer
suspects faulty or malfunctioning instrumentation,
a repair of the test instrumentation may be
performed. Under no circumstances will any.
changes/repairs to the evaporative emissions

.control system be allowed.

The FID hydrocarbon analyzer shall be zeroed and

spanned immediately pr1or to the end of each Rphase
of the test. _ _

Analyze the encToshre atmaspheré for hydrocarboné

and for alcohol following each Rphase. This is the

sample hydrocarbon concentration, ard 4s herein . .
denoted as cHCs(n)'f°r each Pphase of the test and

!:g”m“s(n)_to.u.a&h..nh.as_e__ouhgﬂit. The sample

hydrocarbon and alcohol concentration for a
particular Rphase of the test shall serve as the
background concentration for the next Rphase of the
test.- The running loss test ends with completion
of the final 120 second idle and occurs 75 + 2
minutes (if the three UDDS are conducted) or 72 + 2

minutes (if_the UDDS. two NYCCs, and the UDDS are

conducted) after the test begins. The elapsed time
of this analysis shall be recorded.

The test vehicle windows and luggage compartment
shall be opened. This is a preparatory step for
the hot soak evaporative emission test.

The technician may now leave the enclesure thfough
one of the enclosure déors. The enclosure door

shall be open no Tonger than necessary for the
technician to leave.

If background emissions adversely affect test

accuracy, a manufacturer may submit data to the
Executive Officer demonstrating the problem. If,
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based on the information provided by the
manufacturer, the Executive Officer determines that
background emissions do adversely affect test
accuracy, the manufacturer shall submit for
Executive Officer approval some means to compensate
for the problem. The Executive Officer shall
approve the use of correctionh factors to minimize
the effects of the problem if supported by
experimental data submitted by the manufactirer.

~If running loss testing is conducted using a cell which
“incorporates point source sampling equipment, the

manufacturer shall perform the following steps for each
test: ‘ - : - " : '

I. The running loss test shall be conducted in a test
cell meeting the specifications of §86.107-90
(a)(1) as modified by paragraph 4.d.iji of these
procedures. Ambient temperature in the running

loss test cell shall be maintained at 105 + 5°F

maximum and within + 2°F on average throughout the -
running loss test sequence. The ambient test cell
temperature shall be measured in the vicinity of .
the vehicle cooling fan, and it shall be monitored
at a frequency of at least once every 15 seconds.
The vehicle running loss collection system and
underbody cooling apparatus (if applicable) shall
be positioned and connected. The vehicle shall he
allowed to re-stabilize until the liquid fuel tank

temperature is within + 3.0°F of the initial liquid
fuel temperature calculated according to paragraph
4.f. (§86.129-80(d)(5)) before the running loss
test may proceed. o

II. The vehicle cooling fan shall be positioned as
described in 40 CFR 86.135-90(b). During the
running loss test, the cover of the vehicle engine
compartment shall be closed as much as possible,
windows shall be closed, and air conditiening
system {(if so equipped) shall be operated according
to the requirements of paragraph 4.f. (§86.129-80
(d)(3)). Vehicle coolant temperature shall be
monitored to ensure adequate vehicié codlant air to
the radiator intake(s). '

III. For 1993 to 1995 model hybrid electric vehicles and

1395 model moter vehicles, ¥ the vehicle shall be
operated on the dynamometer over three UDDS
seheddles- For 1996 and subsequent mode] motor
vehicles, the vehicle shall be gperated on the
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CIV.

Each UDDS and NYCC driving i hall | fied
6. 115-78 [b] ified | AT

Idle periods of 120 seconds shall be added to the -

. end of each of the UDDS driving schedules- and fo

the end of the fwo NYCCs. Fer hybrid electrie
vehislesy if the vehiele 45 unable to maintair the
UBBS tracey the vehiele shall be eperated at wide

epen threttle-r The transmission may be operated
| et e _
ﬁ55954lﬂ9fLQ—1hﬁ—i9351fl5131935—Qf—§3§*123~3g~§5—
m9d1fl54—91—ﬂiEi9ﬁiﬁﬂ-4*f*9*3*~m53919§—§1ﬁFFiﬂg—§Fg—
EﬁitiE1lF9?5nillf9ﬂTifﬁﬂﬂﬁigd—ﬂiﬁgﬁﬁlﬂg—igf

The fuel tank 1iquid temperature during the
dynamometer drive shall be controlled within +

3.0%F of the fuel tank liquid temperature profile
obtained on the road according to the procedures in
paragraph 4.f. (§86.129-80(d)) for the same
vehicle platform/powertrain/fuel tank

- configuration. The fuel fank vapor temperature

- during the final 120 second idle pericd shall agree

. . with the corresponding vapor temperature from the

on-road profile within + 3.0°F. The fuel tank
temperatures shall be monitored at a frequency of
at tTeast once every 15 seconds.

Tank p;g;sg:g shall not exceed 10 inches of water
30 seconds after the start of the engine until the
end of engine operation during the running loss
test unless a pressurized system is used and the
manufacturer demonstrates in a separate test that_
vapor would not be vented to the atmosphere if the
fuel cap was removed at the end of the test. No
pressure checks of the evaporative system shall be
allowed. If the manufacturer suspects faulty or
malfunctioning instrumentation. a repajr of the
Ltest instrumentation may be performed., Under no
circumstances will anv changes/repairs to the
gvaporative emissions control system be allowed.

After the test vehicle is positioned on the
dynamometer, the running loss vapor vert collection
system shall be properly positioned at the
specified discrete emissions sources. which include
fuel} vapor vents of the vehicle's fuel system, if
not already positioned. The typical vapor vents
for current fuel systems are the vents of the
evaporative emission canister{(s) and the tank
pressure relief vent typically integrated into the
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fuel tank cap as depicted in Figure 1. Other
designated places, if any, where fuel vapor can
escape, shall also be inc1uded? ‘

¥I- MIL& The running loss vapor vent collection system
5hall may be connected to the PDP-CVS or CFV bag
coliection system. i

shall be sampled continuously with analvzers
meeting the requirements of §86.107-90(3)(2).

¥ii- YIII. The temperature of the collection system until it

enters the main dilution airstream shall be

maintained between 175°F to 200°F throughout the
test to prevent fugl vapor condensation.

¥ilir IX. The sample bags shall be analyzed within 20
minutes of their respective sample collectian
phases, as described in §86.137-90(b) (15). .

C. Manufacturers may use an alternative running loss test
procedure if it provides an equivalent demonstration of
compliance. However, confirmatory testing or in-use
compliance testing may be conducted by the Executive
Officer using either the running loss measurement
enclasure incorporating atmospheric sampling equipment -
or point source sampling equipment as specified in

ii (§86.107-90(a)(1)), and the procedure
as outlined in either paragraph 4.9.viii.A. or
4.9:viii.B. of this test procedure.

Hot-soak test.
Amend 40 CFR 86.138-90 as follows:

Revise the first paragraph of this section to read: For the
three-day diurnal sequence., T the hot soak evaporative
emission test shall be conducted immediately following the
running loss test. The hot soak test shall be performed at

an average ambient temperature of 105 F°i 10.0 Eofgc the
first 5 minutes of the test. The remainder of the hot soak

test shall be performed at 105% « 5.0°F maximum and + 2.0 F°
on average. I ’

A.  Omit $86-138-90¢a}; {e}; and {¥3- Revise section (a)
to read: If the hot soak test is conducted jip the
running loss enclosure. the final hvdrocarbon and
alcohol concentration for the running loss test,
calculated in paraqraph 4.9.x§.C.2.1I.. shall be the .
initijal hydrocarbon conceptration (time<0 minutes) ng 1
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Revise §86-138-90 section (i) to read: If hot soak

.test1ng is not conducted in the same enclosure as

running loss testing, the hot soak enclosure doors shall

be closed and sealed within fwo minutes of engine

- shutdown and within five minutes of engime shutdewn.

fellewirg after the end of the running loss test. If
running loss and hot socak testing is conducted in the
same enclosure, the hot soak test shall commence
immediately after the comp]et1on of the running loss
test.

Revise section (j)} to read: The 60 + 0.5 minutes hot

soak begins when the enclosure door(s} are sealed or
when the running loss test ends if the hot soak test is
conducted in the running loss enclosure.

Add section (p) to read: If background emissions
adversely affect test accuracy, a manufacturer may
submit data to the Executive Officer demonstrating the
problem. If, based on the information provided by the
manufacturer, the Executive Officer determines that
background emissions do adversely affect test accuracy,
the manufacturer shall submit for Executive Officer
approval some means to compensate for the problem. The
Executive Officer shall approve the use of correction
factors to minimize the effects of the problem if
supported by experimental data submitted by the
manufacturer.
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Egn_&hg_iunnlgmgntgl two-day diurnal test seaueqcé. the hot
start exhaust test.' The hot soak test shall pe performed at

an_ambijent .temperature between 68% to 86°F i T
hot soak test shall be conducted according to §86,138-90,
:gxiggd_bv,(A}_throuch (F) of this paragraph, -

Diurnal breathing loss test.

A #2-heur three-day diurnal test shall be performed in a
variable temperature SHED enclosyre, described in paragraph
4.d.i. of this test procedure. The test consists of three
24-hour cycles. For purposes of this diurnal breathing loss
test, all references to methanol shall be applicable to

ethared glcohol,
Revise 40 CFR 86.133-90 to read as follows:

A.  Revise section (a)(1) to read: Upon completion of the
hot soak test, the start -of the diurnal breathing less
test shald follew within 24 heurs: test vehicle shall

hours, For at Jeast the 1

0 * QEE* The diurnal
breathing loss test shall consist of three 24-hour test
cycles, :

B. Omit section (f).

C. Revise seetion {4} to read+ The dirunal breathing less

- kest shall commence with a fuel temperature of 65°%F-
The fuel may be artificially ceoled oF heated te the
starting diurnal temperature~ i i i

D. Revise section (j) to read: Whem the fuel temperature

Feeording system Feaches at Jeast 63%, immediatelys
Prior to initiating the emission;ggmgling;

E. Revise section (k) to read: When the fuel temperature

Fecording system reaches 65°F + 2%, immediatedy:
- Emission samplina shall begin within 10 minutes of
ing. ing the doors. as follows:

F. Revise section (k)(3) to read: Start diurnal heat build
and record time. This commences the 24 hour + 2 minute
test cycle.

G. Revise section (1) to read: For each 24-hour cycle of
the diurnal breathing loss test, the ambient temperature
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in the SHED enclosure shall be changed in real time as

~ specified in the following table:

0 65.0 12 104.2

1 66.6 13 101.1

2 72.6 14 95.3

3 - 80.3 15 88.8

4 86.1 16 84.4

5 90.6 17 80.8

6 94.6 18 77.8

7 98.1 19 75.3

8 101.2 20 72.0 -

9. 103.4 21 70.0

10 104.9 22 £8.2 .

11 105.0 23 66.5
24 65.0

. Revise section (n) to read: The end of the first 24-

hour cycle of the diurnal test occurs 24 hours + 2 -
minutes after the heat build beginsy paragraph £3j3€23.
Analyze the enclosure atmosphere for hydrocarbons and
3lcohol and record, This is the final hydrocarbon

- concentration, chggzm oand the final glcohol

sgnsgﬂinﬁllgn;_QEHEQHQZA in paragraph 4.9.x§.C.2. IIT.

which modifies §86.143-90, for this test cycle. The
time (or elapsed time) of this analysis shall be
recorded. The procedure, commencing with paragraph )
(k)(1) shall be repeated until three consecutive 24-hour
tests are completed. The data from the test cycle
yie1d1ng the highest diurnal hydrocarbon mass shall be
used in evaporative emissions calculations as required

by QiLQQLiQh_é‘Q;1l4Q;ZAIII*_thih_mgdlilsi_§85 143-
90.

Revise section {q) to read: Upon completion of the
final 24-hour test cycle, and after the final ethaned
alcohol sample has been collected, the heat seource shall
be turred off and the enclosure doors shall be unsealed
and opened.

i ion ()

Add section- (t) to read: If background emissions
adversely affect test accuracy, a manufacturer may
submit data to the Executive Officer demonstrating the
problem. If, based on the information provided by the
manufacturer, the Executive Cfficer determines that
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background emissions do adversely affect test accuracy,
the manufacturer shall submit for Executive Officar
approval some means to compensate for the problem. The
Executive Officer shall approve the use of correction -
factors to minimize the effects of the problem if
supported by experimental data submitted by the

manufacturer,

Add section (u) to read:
fthe manufacturer shall specify the working capacity of
the evaporative emission control canister, and shall

- specify the number of 24-hour diurnals that can elapse

before the auxiliary power unit ARM will activate solely

for the purposes of purging the canister of hydrocarbon
vapor. e .

Add section (v) to read: In order to determine that
the working capacity of the canister is sufficient to
store the hydrocarbon vapor generated over the
manufacturer specified number of days between auxiliary

‘power unit activation events for the purposes of purging

the evaporative canister, the evaporative canister shal]
be weighed after completion of the 72-heup fhree-day
diurnal period. The weight of the vapor contained in
the canister shall not exceed the working capacity of
the canister multiplied by three days and divided by the
manufacturer specified number of days between auxiliary
power unit activation events. . '

Add section (w) to read: The manufacturer shall

- specify the time. interval of auxiliary power unit

operation necessary to purge the evaporative emission
control canister, and shall submit an engineering

analysis to demonstrate that the canister will be purged

to within five percent of its working capacity over the
time interval.

The two-day djurnal test shall be performed in an _enclosure,

described in paragraph 4.d.i, of this test progedure. The

test consists of two 24-hour cycles. The test procedure

shall be conducted according to §86,133-90., revised by ({A)

through (0) of this paragraph except that onlv two

consecutive 24-hour cycles will be performed. For the
purposes of this diurnal breathing loss test. all references

fo methanel shall be applicable to alcohol,

xi. Calculations; evaporative emi;sions.

For purposes of this section, aIT'referénces to methanol
shall also be applicable to ethanet alcohol.

Revise 40 CFR 86.143-90 as follows:
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Revise section (a) to read: The calculation of the net
hydrocarbon plus methanol {erganiec material hydrecarben
equivalent} mass change in the enclosure is used to
determine the daurnal hot "scak, and running Toss mass
emissions. ig) 0 i [

other alcohol components. the manufacturer shall '

. _ . - . e
dgL2Lm1ﬂgTinTinQLgnn1iLQ_gﬁl£ulﬁligﬂiil_ﬂh4sh_ﬁﬁil§51_
£hﬂL?gL3rJfL%5i_QI_%Q§_?lfQh?%_s%mngﬂfgi_;é%%;gt_ig_lhg_
approval, The mass changes are calculated from initial
and final hydrocarbon and methanol concentrations in ppm
carbon, initial and final enclosure ambient
temperatures, initial and final barometric pressures,

and net enclosure volume using the following equations:

Methanol calculations sha11 be1conducted atcordinc'to

M—M = .

~ Revise section (a)(2) to read: . -

_(2) For hydroecarbons:

¢33} (I) Hot soak HC mass. The hotlﬁoak_ené1osure mass is

defermined as:

-4 : L
S0)x107"x{Pye*(Cycen - LlipnaomertTr—=L3llxcer =Llryaoner)H/ il

where:

MHChs is the hot soak HC mass emissions (grams)

V. is the enclosure nominal volume if the running
loss enclosure is used or the enclosure volume af
105°F_if the diurnal enclosure is used. (ft°)

Pi is the initial barometric pressure (inches Hq)

Bpis the final barometric pressure (inches Hq)

CHCe2 is the final enclosure hydrocarbon _
concentration including FID resnonse to methanol in

the sample (ppm C)

CHCel fs the initial enclosure hydrocarbon
concentration jncluding FID response to methansl in

the sample (ppm C)
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sﬂlsuli1QdTiEQQEilﬂQ_1Q_§3§¢14112Q_L51L21Lllll
{pom € equivalent) _

. g . . ’ . N - - . I a
5?39?5% 1 ling to §86.143-90 (2)(2)(iii)
{ppm € equivalent) ’

r_is the FID response factor to methanol

T{ is the initial ericlosure ‘temperature (°R)

I, is the fkng1_gnslgiucg_LgmngnﬂLu:g_Lfﬂl
" _ N

{b} {I1) Running loss HC mass. The running loss HC mass per
dlstance traveled is defined as:

"ert = Mucrrcny * Mucrrga) * Mcr1(3))/ Orqry + Opqqzy + Pri(3))

where: Mucrit 1S the total running loss HC mass per
distance traveled (grams HC per'mile)

MHCrI(n) is the running Ioss HC mass for Pnhase n
of the test (grams HC) :

Dry(n) s the actual distance traveled over the
~driving cycle for Rphase n of the test (miles)

and+For the Qgintﬂggucgg method:

Hydrocarbon emissions:
' -6
"her1(n) = (Ches(n) = Chea(n)) X #7310 16.88 x V. x 10

where: HCs(n) is the sample bag HC concentration for
Pphase n of the test (ppm C)

-CHCa(n) is the background bag concentration for
. Pphase n of the test (ppm C)

17-16 16.88 is the dens1ty of butare divided by 4
pure vapor_at 68°F (grams/fta)

Vmix 15 the total dilute CVS volume (std. ft?)
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cand: V.. is calculated per §86.144-90

Met! | emissions:
MCHSQH 1(n) = IQEHEQH [ )= CQHSQH ( )) x 37, 74 X V

where: € _1s_1hﬁm;gmn1g_hﬂg_mgzhgngl_ggnggniz_tl___
QH&QH&Lnl
Ig:_nha§g_n_gi_1hg_Lgst_innmﬁn_gguluﬁlgntl
B ‘ . _ .
- ~“Ch30Ha(n) Jroln .;' !mggﬂlnitlgﬂfigt‘_
phase n of the test (ppm C equivalent)

o !mi is the total dilute CVS voTume (std; ft?} '

e o an
and 7 lex is gg!gujg;gd per §§§,1&£ 90

L S
MHQE](n)_§hﬂ;l_hﬁ;QEL3Imiﬂ§Q_h¥TLh§_§§m§_m§1h2d_§§flh§_hgi_
K hvd l . ot inat i ified i
paragraph 4.9.x§.C.2.1. :
£e} (III) Diurnal mass. The HC mass for each of the three

diurnals is defined for an variable volume SHED
enclosure as:

Mycg = [2.981x(Vo- 50)x107*xiPy x(Cycap - ElpyaonerllTr= Bi(Cycer =loyanuer)/Ti1l
;"_M”c out :'—MHQ in

where: - MHCd is the diurnal HC mass emissions (grams)

¥, is the enclosure remina+ volume at 65°F (ft3)

Pi is the initial barometric pressure .(inches Hg)

Pr_is the final barometric pressure (inches Hg)



6=_D.

(2) My, =My, + (14.3594/32.042) x 10

CHCez.js‘the final enclosure hydrocarbon

concentration including FID response to methapel in
the sample (ppm C) : .

cHCél‘ﬁs the initial enclosure hvdrocarbon

concentration including FID response to methanol in_
the sample (ppm C)

E - !I E- I -Il ] . I_ [l
calculated according tq §86,143-90 (a)(2)(§ii)

CenioHey—is—the initial methanol concentration

calculated according to 886.143-90 (a){2)(iii)

is the FID Factor to methano]

T, is the initial enclosure temperature (°R)

I;-is the final enclosure temperature (°R)
Mye ! is the mass of hvdrocarben exiting the

enclosyre from the beqinning of the-cvc1e to the
end of the cvcle, in the case of fixed volume

MHQ in is the mass of hydrocarbon exiting the

enclosure from the beqinning of the cycle to the
. end of the cvele, in the case of fixed. volume

Revise section (a)(3) to read: .

T a issi shal] be adjusted as.follows:

i N -6
(1) Myo= W + (14.2284/32.042) x 10 Meuson

6

Meysoy

.o ) ‘ -: .- 'e S : . -6
uq__uu .="M”5 1t +_ (14.2284/32..‘042.) x 10 M,m“

Revise section (b) to read: The final evaporative

emission test results reported shall be computed by
summing the adjusted evaporative. emission resuit
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determined for the hot soak test LMhil and the highest

24-hour result determined for the diurnal breathing loss
test (M l The final reported result for the running

loss test shall be MMMMMMML_

.computed by dividing
the sum of the three masses by the tetal miles tFave4ed
over the three Phases of the test-

h.” For 1983 and subsequent modei-year LPG-fueled motor vehicles, the
introduction of 40 percent by volume of ¢chilled fuel and the
"~ heating of the fuel tank under the diurnal part of the evaporative
.test procedures shall be eliminated.

i. __Evaporat1ve emission test fuel shall be the fuel spec1f1ed for
exhaust emission testing in the applicable exhaust emissiaon test
procedures

The maximum Reid Vaper Rressure of gaseline used fer testing and
4R serviece aceumulatier shall be esnsistent with the fuel
specificatiorn applicable to vehieles in Galifernia~

Fuel additives and ignition improvers intended for use in
methared alcohol test fuels shall be subject to the approval of
the Executive Officer. In order for such approval to be granted,
a manufacturer must demonstrate that vehicle performance will be
adversely affected without the use of the fuel additive

procedures set forth in §§ 86,.107-96 through 86.143-96 in place
of the test procedures set forth in this Califernia Evaporative
Emission Standard Test P For. 1978 I sul

o)
Mod 0 v

Approval of heavy-duty vehicles_over 14,000 lbs GVWR; exeluding medium-
duty vehicles from 65000 te 87600 lbs GYWR and complete and incomplete
medium-duty vehicles %4608 ibs GYWR or lessy shall be based on an
engineering evaluation of the system and data submitted by the
applicant. Such evaluation may include successful public usage on
light-duty or medium-duty vehicles, adequate capacity of storage
containers, routing of lines to prevent siphoning, and other emissions-
related factors deemed appropriate by the Executive Officer. For LPG
systems, this engineering evaluation shall include: emissions from
pressure relief valves, carburetion systems and other sources of
ﬂeakage emissions due to fuel system wear and aging; and evaporative

emission test data from light-duty or medium-duty vehicles with
comparable fuel systems.
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For the 1980 model year, the measured evaporative emissions from atll
test vehicles, except vehicles tested pursuant to-paragraph 4. above
and motorcycles, shall be corrected for background emissions by
subtracting 1.0 gram per test. This correction for background -
emissions may be extended to include the 1381 modei year, on a case-by-
case basis, if the Executive Officer finds that a manufacturer has had
insufficient lead-time to comply with the April 23, 1980 amendment to
this procedure. ' S -

For the purposes of these test procedures, the following references in
40 CFR, Part 86, Subpart B, to Tight-duty vehicle evaporative testing
shall also apply to motorcyciles: §§86.117-78, 86.117-90, 86.121-

82, and 86.121-90. 1In addition, 40 CFR, Part 86, Subparts E, F, and
other cited sections of Subpart B are incorporated inte this test

procedure by reference.

Certification of a motorcycle evaporative emission contral system
requires that the manufacturer demonstrate the durability of each
evaporative emission control system family.

a. The motorcycle manufacturer can satisfy the vehicle durability
 testing requirement by performing an evaporative emission test at

each scheduled exhaust emission test (§86.427-78) during the
motorcycle exhaust emissions certification test (§86.425-78) for
each evaporative emfssion family. The minimum mileage accumulated
shall be the total distance (one-half the useful life distance),
although the manufacturer may choose to extend the durability test
to the usaful life distance (§86.436-78). The displacement
classes and test distances are shown below: '

Engine .
Displacement Displacement Total Test Useful Life
Class —Range (CC) Distance (km) Di
I 50-169 6,000 12,000
II . 170-279 9,000 18,000
III 280 and greater 15,000 30,000

i. A1l durability vehicles shall be built at least one month
before the evaporative emissions test, or the manufacturer
must demonstrate that the non-fuel related evaporative
emissions have stabilized. :

ii. Testing at more frequent intervals than the scheduled éxhaust
emissions tests may be performed only when authorized in
writing by the Executive Officer.

1ii. The DF ¢deterieratien factor) shall be determined by
calculating a least-squares linear regression of the .
evapaorative emissions data with respect to mileage. The DF
is defined as the extrapolated (from the regression) value at
the useful life distance minus the interpolated value at the
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iv.

Vi,

total test'distance, where these distances are taken from the

-table in paragraph 8.a..

The extrapolated usaful 1life and total test distance -
emissions shall be less than the applicable evaporative
emission standards of paragraph 1. or the data will not be
acceptable for use in the calculation of a DF and
demonstration of compliance. '

. Motorcycle manufacturers may use the ARB Compcnent Bench Test .

Procedures or propose in their application a method for
durability bench testing and determination of a DF for each
evaporative emission engine family. The Executive Officer
shall review the method, and shall approve it if it is
similar to the requirements specified in paragraph 4.a.ii.
Any reference to 4,000 miles and 50,000 miles in paragraph
4.a.ii. shall mean total test distance and -useful life
distance, respectively, as defined in paragraph 8.a. for the
appropriate engine displacement class. '

The -DF determined under paragraph 8.a.iii. shall be averaged
with the DF determined under paragraph 8.a.v. to determine a
single evaporative emission DF for each evaporative emission
engine family. For those motorcycles which do not require -
exhaust emission control system durabiltity testing, the '
evaporative emission control system DF shall be determined
under paragraph 8.a.v. only. Compliance with the standard
shall be demonstrated-by performing an evaporative emission
test on a stabilized motorcycle. The motorcycle shall have
accumulated at least the minimum test distance. The
extrapolated useful life distance emissions after applying
the bench test-derived DF shall be less than the applicable
evaporative emission standards of paragraph 1.

. (A) Manufacturers of Class III motorcycles may elect to use

an assigned evaporative emission control system DF,
provided they meet the following requirements:

- Annual California motorcycle sales do not exceed
500 units, and

- The evaporative emission control system has been
previously certified to meet the emission standards
specified in these procedures, or the manufacturer
provides test data from previous certification
demonstrating that the system complies with the
durability requirements set forth in this
paragraph. )

{(B) Manufacturers of Class III motorcycles using an assigned

evaperative emission control system DF. pursuant to
sdbparagraph 8.a.vii.A. may submit a written request
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viii.

ix.

Instrumentation

for-a waiver of evaporative emission testing. The
waiver_shall be granted if the Executive Officer
determines that the motorcycles will comply with the
evaporative emission standard. .The.-determination shall
be based on the performance of the evaporative emission
control system on other motorcycles, the capacity of
vapor storage containers, the routing of lines to
prevent siphoning, and other emission-related factors
determined by the Executive Officer to be relevant to
evaluation of the waiver request. '

(C) Nothing in this paragraph shall be construed as an
exemption from the exhaust emission standards and test
procedures applicable pursuant to section 1958, Title
13, California Code of Regulations, or paragraph 8.c.ij.
of these procedures. : * '

The emission label (§86.413-78) shall identify the
evaporative emission family. : '
Preconditioning shall be performed in accordance with
§86.532-78. The provisions of §86.132-78 which prohibit
abnormal loading of the evaporative emission control system
during fueling and setting the dynamometer horsepower using a
test vehicle shall be observed. Additional preconditioning
(§86.132-82(a)(3) and §86.132-90(a)(3)) may be allowed by

the Executive Officer under unusual circumstances.

The instrumentation necessary to perform the motorcycle _
evaporative emission test is described in 40 CFR 86.107-78 and
86.107-90, with the following changes: ' '

i.

Revise section (a)(4) to read: Tank fue] heating system.
The tank fuel heating system shall consist of two separate
heat sources with two temperature controllers. A typical
heat source is a pair of heating strips. Other sources may
be used as required by circumstances and the Executive
Officer may allow manufacturers to provide the heating
apparatus for compliance testing. The temperature
controllers may be manual, such as variable transformers, or
they may be automated. Since vapor and fuel temperature are
to be controlled independently, an automatic controller is
recommended for the fuel. The heating system must not cause

- hot spots on the tank wetted surface which could cause local

overheating of the fuel or vapor. Heating strips for the
fuel, if used, should be located as low as practicable an the
tank and should cover at least 10 percent of the wetted
surface. The centerline of the fue] heating strips, if used,
shall be below 30 percent of the fuel depth as measured from
the bottom of the fuel tank and approximately parallel to the
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ii.

fuel level in the tank. The centerline of the vapor heating
strips, if used, -should be located at the approximate height
of the center of the vapor volume. The temperature
contreller must be capable of controlling thes fuel and vapor

- temperatures to the diurnal heating profile within the

spec1f1ed tolerance.

Revise section (a)(5) (Temperature Recording System) to read:
In addition to the specifications in this section, the vapor
temperature in the fuel tank shall be measured. . When the
fuel or vapor temperature sensors cannot be located in the
fuel tank to measure the temperature of the prescribed test
fuel or vapor at the approximate mid-volume, sensors shall be
located at the approximate mid-volume of each fuel or vapor
containing cavity. The average of the readings from these
sensors shall constitute the fuel or vapor temperature. The
fuel and vapor temperature sensors shall be located at least
one inch away from any heated tank surface. The Executive
Qfficer may approve alternate sensor locations where the
specifications above cannot be met or where tank symmetry
provides redundant measurements.

. Calibration shall be performed in accordance with 40 CFR
186,516~ 78 or 86.516-90.

c. Test Procedure

i.

i,

The motorcycle exhaust emission test sequence is described in
40 CFR 86.530-78 through 86.540-78. The Sealed Heusing
Evaperative Determinatien {SHED} test shall be accomplished
by performing the diurnal portion of the SHED test
(§86.133-78 except subsections a(1), k, and p; §86.133-90
except subsections a(l), 1, and s; and neglecting references
to windows and luggage compartments in these sections) after
preconditioning and soak but prior to the "cold" start test.

The fuel will be cooled to below 30°C after the diurnal test.
The "cold" and "hot” start exhaust emission tests shall then
be run. The motorcycle will then be returned for the hot
soak portion of the SHED test. This general sequence is
shown in Figure E78-10, under §86.130-78. The specified
time Timits shall be followed with the exception of soak
times which are specified in §86.532-78 for motorcycles.

Running loss tests, when necessary, will be performed in
accordance with §86.134-78, except references to
§§86.135-82 through 86.137-82 and §§86.135-90 through
86.137-90 shall mean §§86.535-78 through 86.537-78.

Manufacturers of Class III motorcycles with annual California

sa!es of less than B0OO units using an assigned evaporative
emission control system DF pursuant to paragraph 8.a.vii.
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iii.

iv.

shall measure and report to the Executive Officer exhaust
emissions from the CVS test between the diurnal and the hot
soak tests even if the test is being conducted for
evaporative emissions only. The exhaust emission Tevels
projected for the motorcycle's useful life utilizing the
exhaust emission deterioration faetor Df determined during
previous federal or California certification testing shall
nol exceed the standards set forth in section 1958, Title 13,
California Code of Regulations. '

The fuel and vapor temperatures for the diurnal portion of
the evaporative emission test shall conform to_the following

functions within = 1.7°C with the tank filled to 50 percent +
2.5 of its actual capacity, and with the motorcycle resting
on its center kickstand (or a similar support) in the
vertical positien, L ]

T

£ = (1/3) t + 15.5%
T, = (1/3) ¢t +-zi.o°c
Where: - Tf = fuel tehpefafure, °¢
T, = vapor températufé;.oc
t = time since the start of the diurnal

temperature rise, minutes.

The test duration shatll be 60 + 2 minutes, giving a fuel and
vapor temperature rise of 20°C., The final fuel temperature
shall be 35.5°C + .5°.

An initial vapor temperature up to 5°C above 21°C'may be
used. For‘this condition, the vapor shall not be heated at
the beginning of the diurnal test. When the fuel temperature

has been raised to 5.5°C‘be]owrthe vapor temperature by
following the Tf function, the remainder of the vapor heating

- profile shall be followed.

An alternate temperature rise for the diurnal test may be
approved by the Executive Officer. If a manufacturer has
information which shows that a particular fuel tank design
will change the temperature rise sfgnificantly from the
function above, the manufacturer may present the information
to the Executive Officer for evaiuation and consideration.
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v. The hot soak evaporative emission test shall be performed
immediately following the "hot"” start exhaust emission test.
~This test is described in §§86.138-78 and 86.138-90,
except for §§86.138-78(d) and 86.138-90(e) which are .
revised to require that the motorcyc!e be pushed with %the
engine off rather than driven -at minimum throttle from the
" dynamometer to the SHED.

vi. Calculations shall be performed in accordance with §86.143-
78 or 86.143-90, except the standard volume for a motorcycle

shall be 5 ft° instead of 50 ft3.

d. Motorcycle manufacturers with annual sales of less than 2,000
units for the three displacement classes in California are not
‘required to submit the information specified by these test . .
procedures to the Executive Officer. However, all information
required by these test procedures must be retained on file and be
made available -upon request to the Executive Officer for
inspection. These manufacturers shall submit the fol1cw1ng
1nformat10n for evaporative emission cert1f1cat1on

. A brief description of the veh1c}es to be covered by the
Executive Order. (The manufacturer's sales data book or
advertising, including specifications, will satisfy th1s
requirement for most manufacturers.)

ii. A statement s1gned by an authorized representative of the

© manufacturer stating "The vehicles described herein have been
tested in accordance with the provisions of the 'California
Evaporative Emission Standards and Test Procedures for 1978
and Subsequent Model Motor Vehicles', and on the basis of
those tests, are in conformance with the aforement1oned
standards and test procedures."

9. The evaporative emissions for LPG systems sha]1 be calculated in-
accordance with §86.143-78 or 86.143-90 except that a H/C ratio of
2.658 shall be used for both the diurnal and hot soak emissions.

Definitions:

Motorcycle Evaporative Emission Family: The group of motorcycle models
which meet the criteria of EPA's MSAPC Advisary Circular No. 59, section D.
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FIGURE 2. TEST PROCEDURE FOR 1995 MODEL MOTOR VEHICLES
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FIGURE 3. TEST PROCEDURES FOR 1993 TO 1295 MODEL
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[This is a new figure proposed to be added to the test procedures.]
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FIGURE 4. TEST PROCEDURES FOR 1996 AND SUBSEQUENT MODEL
' MOTOR VEHICLES -



[This is a new figure proposed to be added to the test procedures.] |
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