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Bethesda and Silver Spring Metrorail 
stations.

III. Alternatives

The alternatives proposed for 
evaluation include: No-Build which 
involves no change to transportation 
services or facilities in the corridor 
beyond those improvements currently 
programmed; the TSM alternative which 
focuses on operational and low-cost 
capital improvements to transit routes 
and services in the corridor; the light 
rail transit (LRT) alternative which 
consists of providing light rail service 
along the 4.4 mile right-of-way, 
primarily using single-track with 
double-track passing sections, with a 
parallel hiker/biker trail; and the 
busway alternative which consists of 
providing bus service along the 4.4 mile 
right-of-way with a parallel hiker/biker 
trail. Five stations are proposed for both 
the light rail transit and busway 
alternatives: Bethesda, Connecticut 
Avenue, Lyttonsville, Spring Street, and 
Silver Spring, with future stations to be 
studied for operational feasibility.

IV. Probable Effects
FTA and MTA plan to evaluate in the 

EIS all significant social, economic, and 
environmental impacts of the 
alternatives. Among the primary issues 
are the expected increase in transit 
ridership, the expected increase in 
mobility for the corridor’s transit 
dependent, the support of the region’s 
air quality goals, the capital outlays 
needed to construct the project, the cost 
of operating and maintaining the 
facilities created by the project, and the 
financial impacts on the funding 
agencies. Environmental and social 
impacts proposed for analysis include 
land use and neighborhood impacts, 
traffic and parking impacts near 
stations, health and safety impacts, 
impacts on wetland and parkland areas, 
and noise and vibration impacts. 
Impacts on natural areas, rare and 
endangered species, and air and water 
quality, will also be covered. The 
impacts will be evaluated both for the 
construction period and for the long 
term period of operations. Measures to 
mitigate adverse impacts will be 
identified.

V. FTA Procedures

In accordance with federal 
transportation planning regulations (23 
CFR Part 450), the draft EIS will be 
prepared in conjunction with a major 
transportation investment study and 
document the results of that study, 
including an evaluation of the social, 
economic, and environmental impacts 
of the alternatives. Upon completion of 
the MIS/DEIS, and on the basis of the 
comments received, the MTA 
Administrator in concert with the 
Secretary of the Maryland Department 
of Transportation (MDOT) and in 
consultation with Montgomery County, 
MWCOG, and other affected agencies, 
will select a locally preferred 
alternative. Then MTA, as lead agency, 
will seek to continue with further 
preliminary engineering and 
preparation of the Final EIS.

Issued on: September 15,1994.
S heldon  A . K inbar,

Regional Administrator.
[FR Doc. 94-23299 Filed 9 -2 0 -9 4 ; 8:45 amj 
BILLING CODE 4910-57-P
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FEDERAL COMMUNICATIONS COMMISSION 

Erratum
FCC Open Commission Meeting, 
Monday, September 19,1994

Information appearing in Item No. 3 
of subjects to be considered at the 
September 19 Open Meeting of the 
Federal Communications Commission is 
corrected to change the rulemaking 
number to “RM-8143.”
Item No., Bureau, and Subject
3—Common Carrier—Title: Amendment of 

Part 68 of the Commission’s Rules 
Concerning Compatibility of PBX and KTS 
Systems with Enhanced Emergency Calling 
Systems (RM-8143) and Inquiry into the 
Compatibility of Wireless Services with 
Enhanced Emergency Calling Systems. 
Dated: September 16,1994.

Federal Communications Commission. 
W illiam  F. Caton,
Acting Secretary.
[FR Dpc. 94-23396 Filed 9 -1 6 -9 4 ; 4:23 pm] 
BILLING CODE 6712-01-M

FEDERAL DEPOSIT INSURANCE 
CORPORATION

Notice of Agency Meeting
Pursuant to the provisions of the 

“Government in the Sunshine Act” (5 
U.S.C. 552b), notice is hereby given that 
the Federal Deposit Insurance 
Corporation’s Board of Directors will 
meet in open session at 10:30 a.m. on 
Monday, September 26,1994, to 
consider the following matter:

Memorandum and resolution re: Revised 
proposed amendments to Part 345 of the

Corporation’s rules and regulations, entitled 
“Community Reinvestment,” which would 
provide clearer guidance to financial 
institutions on the nature and extent of their 
Community Reinvestment Act obligation and 
the methods by which the obligation would 
be assessed and enforced.

The meeting will be held in the Board 
Room on the sixth floor of the FDIC 
Building located at 550-17th Street, 
N.W., Washington, D.C.

The FDIC will provide attendees with 
auxiliary aids (e.g., sign language 
interpretation) required for this meeting. 
Those attendees needing such assistance 
should call (202) 942-3132 (Voice);
(202) 942-3111 (TTY), to make 
necessary arrangements.

Requests for further information 
concerning the meeting may be directed 
to Mr. Robert E. Feldman, Acting 
Executive Secretary of the Corporation, 
at (202) 898-6757.

Dated: September 19,1994.
Federal Deposit Insurance Corporation. 
Robert E. Feldm an,
A cting Executive Secretary,
[FR Doc. 94-23542 Filed 9 -1 9 -9 4 ; 4:00 pm] 
BILUNG CODE 6714-01-M

BOARD OF GOVERNORS OF THE FEDERAL 
RESERVE SYSTEM
TIME AND DATE: 2:00 p.m., Monday, 
September 26,1994.
PLACE: Marriner S. Eccles Federal 
Reserve Board Building, C Street 
entrance between 20th and 21st Streets, 
N.W., Washington, D.C. 20551.
STATUS: Open.

MATTERS TO BE CONSIDERED:

Summary Agenda
Because of their routine nature, no 

substantive discussion of the following 
items is anticipated. These matters w ill

be voted on without discussion unless 
a member of the Board requests that the 
items be moved to the discussion 
agenda.

1. Publication for comment of proposed 
amendments to the Board’s risk-based capital 
guidelines for state member banks and bank 
holding companies regarding country risk 
transfer treatment.

2. (a) Request by Fleet Financial Group, 
Inc., Providence, Rhode Island, for an 
exemption from the anti-tying provisions of 
section 106 of the Bank Holding Company 
Act; and (b) a related proposed amendment 
for public comment to modify Regulation Y 
(Bank Holding Companies and Change in 
Bank Control) to apply the exemption to all 
banks.

Discussion A genda

3. Publication for comment of a revised 
proposal to amend Regulation BB 
(Community Reinvestment) (proposed earlier 
for comment; Docket No. R-0822) and related 
conforming amendments to Regulation C 
(Home Mortgage Disclosure).

4. Any items carried forward from a 
previously announced meeting.

Note: This meeting will be recorded.for the 
benefit of those unable to attend. Cassettes 
will be available for listening in the Board’s 
Freedom of Information Office, and copies 
may be ordered for $5 per cassette by calling 
(202) 452-3684 or by writing to:
Freedom of Information Office, Board of

Governors of the Federal Reserve System,
Washington, D.C. 20551

CONTACT PERSON FOR MORE INFORMATION: 
Mr. Joseph R. Coyne, Assistant to the 
Board; (202) 452-3204.

Dated: September 19,1994.
Jennifer J. Johnson,
D eputy Secretary o f  the Board.
[FR Doc. 94-23501 Filed 9 -1 9 -9 4 ; 2:16 pm] 
BILLING CODE 6210-01-P
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ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Parts 80,85,86, 88 and 600

[A M S -FR L-4892-8]

Standards for Emissions From Natural 
Gas-Fueled, and Liquefied Petroleum 
Gas-Fueled Motor Vehicles and Motor 
Vehicle Engines, and Certification 
Procedures for Aftermarket 
Conversions

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Final rule.

SUMMARY: Today’s rule provides 
emission standards and test procedures 
for the certification of new natural gas- 
fueled, and liquefied petroleum gas- 
fueled light-duty vehicles, light-duty 
trucks, heavy-duty engines and vehicles, 
and motorcycles. The regulations are 
effective with the 1997 model year, 
although optional certification prior to 
the 1997 model year will be available. 
Today’s rule also provides fuel economy 
test procedures and calculation 
equations for natural gas-fueled Jjght- 
duty vehicles and trucks, effective upon 
publication, to allow these vehicles to 
be included in a manufacturer’s 
corporate average fuel economy (CAFE). 
Finally, today’s rule provides 
procedures for the certification of 
aftermarket conversion equipment to 
allow a vehicle or engine to operate 
completely or in part on a fuel other 
than the fuel for which it was originally 
designed and manufactured.

This action is being taken in order to 
remove the possibility that the absence 
of such standards could hinder the 
development of natural gas and 
liquefied petroleum gas as 
transportation fuels. These standards are 
intended to provide a comparable 
degree of environmental protection to 
that afforded by the standards 
applicable to gasoline, diesel and 
methanol vehicles, and to ensure that 
aftermarket conversions do not degrade 
the emissions performance of the 
vehicles or engines being converted. 
DATES: Except as specified elsewhere in 
this DATES section, this final rule is 
effective September 21,1994.

The effective date of §§ 80.32, 80.33, 
86.001—9(d)(l)(iv), 86.001—28(h),
86.004—9(d)(l)(iv), 86.004-28(h),
86.098- 8(d)(l)(iv), 86.098-28(h),
86.099- 8(d)(l)(iv), 86.150-98(d) and 
86.157-98 is November 21,1994, unless 
notice is received by October 21,1994 
that interested parties wish to submit 
adverse or critical comments on these 
sections. If the effective date is changed,

timely notice will be published in the 
F ed e ra l R eg ister.

The incorporation by reference of 
certain publications listed in the 
regulations is approved by the Director 
of the Federal Register as of September
21,1994, except as specified elsewhere 
in this DATES section.

40 CFR 85.503, 85.505, 86.542-90, 
86.094-23, 86.095-24, 86.095-35, 
86.1242-90, 86.098-28, 86.113-94, 
86.1344-94, 86.142-90, 86.150-98, 
86.513-94 and 600.113-93 are not 
effective until the Office of Management 
and Budget (OMB) has approved the 
information collection requirements 
contained in them. A document will be 
published in the F e d e ra l R eg ister when 
OMB has approved the information 
collection requirements.
ADDRESSES: Written comments on those 
sections effective November 21,1994 
should be submitted both to the contact 
person for this rule (see FOR FURTHER 
INFORMATION CONTACT) and to the docket 
for this rulemaking at the following 
address. Materials relevant to this rule 
have been placed in Docket No. A -92- 
14 by EPA. The docket is located at: Air 
Docket Section, U.S. Environmental 
Protection Agency, 401 M Street, SW., 
Washington, DC 20460 in room M-1500, 
Waterside Mall (ground floor), and may 
be inspected between 8 a.m. and 4 p.m. 
on weekdays. EPA may charge a 
reasonable fee for copying docket 
materials. In addition, copies of the 
Summary and Analysis of Comments 
document, which develops certain 
issues relevant to this final rulemaking, 
may be obtained by request from the 
contact person below. This document 
contains the Agency’s response to the 
public comments received in regard to 
the Notice of Proposed Rulemaking 
(NPRM).
FOR FURTHER INFORMATION CONTACT: Mr. 
John Mueller, Regulation Development 
and Support Division, U.S. 
Environmental Protection Agency, 2565 
Plymouth Road, Ann Arbor, Michigan 
48105: phone (313) 668-4275. To obtain 
copies of this final rule or the Summary 
and Analysis of Comments document 
please contact Ms. Donna Hoover at 
(313) 668-4278 or at the above address.
SUPPLEMENTARY INFORMATION:
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I. Introduction
Recently there has been increasing 

interest in the use of non-petroleum 
transportation fuels for a variety of 
reasons, including the potential 
environmental benefits offered by these 
fuels. Natural gas and liquefied 
petroleum gas (LPG) are among the more 
prominent of these fuels, along with 
methanol and ethanol. EPA 
promulgated emission standards for 
methanol-fueled vehicles on April 11, 
1989 (54 FR 14426) due to the imminent 
commercialization of those vehicles. 
However, there are currently no 
emission standards in place for vehicles 
which operate, all or in part, on natural 
gas and LPG. This lack of standards is 
seen as a potential barrier to the 
widespread commercial introduction of 
these vehicles into the marketplace'due 
to the uncertainties the manufacturers 
face regarding potential future standards 
where EPA has not yet addressed any of 
the issues involved. In addition, the 
recent rise in interest in these fuels has 
resulted in increased interest in 
aftermarket conversions (i.e., the 
conversion of a.vehicle or engine to 
operate on a fuel other than that for 
which it was originally designed and 
certified to operate). Again, the lack of 
defined certification procedures for 
conversions, as well as the absence of a 
method to demonstrate good emissions 
performance of such conversions, are 
seen as potential barriers to their more 
widespread use for two reasons. First, 
the lack of defined certification
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procedures leads to uncertainty among 
converters as to whether the 
conversions they perform constitute 
tampering and result in the potential 
associated liability. Second, the 
potential for environmental benefits 
associated with gaseous fuels has led to 
increased interest in marketing 
conversions as an environmental 
strategy. The lack of a reoognized 
procedure for confirming emissions 
performance has been seen as hindering 
efforts to market conversions in this 
manner. Thus, in order to remove these 
potential barriers EPA published a 
Notice of Proposed Rulemaking (NPRM) 
proposing emission standards for 
natural gas and LPG vehicles, and 
certification procedures for aftermarket 
conversions on November 5,1992 (57 
FR 52912).

A public hearing was held on 
December 3,1992, in Ann Arbor, 
Michigan at which verbal comments on 
the NPRM were received. Written 
comments responding to the proposal 
were also received from 34 public and 
private parties. The Agency fully 
considered all comments received in 
developing today’s final rule.

The remaining sections of this 
preamble describe EPA’s resolution of 
the issues associated with the’ 
rulemaking. Section II describes today’s 
action mid summarizes the new 
requirements. Section III reviews the 
major comments received on the NPRM 
and the Agency’s analysis of those 
comments. Subsequent sections 
summarize the technical feasibility, 
leadtime requirements, environmental 
effects, and economic effects associated 
with today’s action.
II. Description of Action

This section describes each provision 
of today’s rule. In general, today’s rule 
extends the coverage of the existing 
federal motor vehicle emissions 
program to include natural gas and LPG 
vehicles (hereinafter referred to as 
gaseous-fueled vehicles). As such, EPA’s 
current regulations governing 
certification, production line, and in-use 
requirements are for the most part 
adopted for gaseous-fueled vehicles. 
Rather than present an exhaustive 
review of the entire federal emissions 
program, this section contains a basic 
description of the gaseous-fueled 
vehicle regulations and highlights 
where these regulations differ from 
those currently in place for other 
vehicles. For additional information on 
the new or existing program 
requirements the reader is referred to 
the accompanying regulations appearing 
at the end of today’s notice, and Title 
40, parts 80, 85, 86, 88 and 600 of the

Code of Federal Regulations, which this 
rulemaking amends.
A. Timing

EPA proposed that these standards be 
effective with the 1994 model year, and 
explained that the Agency did not 
expect that significant lead-time for 
developing emission control technology 
would be required for compliance. 
Nonetheless, because this rule is not 
being promulgated until after the start of 
the 1994 model year, EPA no longer 
believes that there is sufficient time to 
certify vehicles and engines pursuant to 
these regulations for the 1994 model 
year. Further, EPA received several 
comments stating that leadtime was 
required for technology development, 
especially for durability demonstration, 
in addition to that required for the 
certification process alone. Therefore, 
EPA is promulgating the standards to be 
effective with the 1997 model year. 
Finally, the refueling requirements for 
gaseous-fueled vehicles will be 
implemented consistent with the 
recently finalized refueling emission 
standards for other vehicles (three year 
phase-in beginning with the 1998 model 
year for light-duty vehicles and the 2001 
model year for light-duty trucks).1 The 
requirements for refueling stations will 
take effect on January 1,1998 for large 
volume stations, with a two year delay 
until January 1, 2000 for those stations 
which dispense less than 10,000 gallons 
per month on a gasoline equivalent 
basis. This phase in for smaller stations 
is consistent with the approach taken 
with the dispensing rate limits placed 
on gasoline refueling stations contained 
in the evaporative emissions final rule.2

EPA proposed that manufacturers be 
allowed to certify engines and vehicles 
produced prior to the effective model 
year in order to include engines in the 
emissions trading and banking program, 
and to include vehicles in 
manufacturers’ corporate average fuel 
economy. EPA received no adverse 
comments on this aspect of the 
proposal. For this reason, manufacturers 
may choose to comply prior to the 1997 
model year, including the 1994 model 
year.

Including 1994 model year engines in 
the emissions trading and banking 
program and raises an issue whether 
engines manufactured in model year 
1994 prior to the promulgation of this 
rule may be included in the program. A 
similar situation was confronted in the 
original banking and trading ¡rule. There, 
EPA allowed banking for the full 1990 
model year, even though the rule was

159 FR 16262, April 6,1994.
2 58 PR 16002, March 24,1993.

promulgated on July 26,1990. See 55 FR 
30584, 30587. In that case, EPA placed 
certain restrictions on the inclusion of 
1990 model year engines, to ensure 
credits were only given for significant 
reductions below die 1990 standards. 
This was to ensure that “windfall” 
credits from exceeding the arguably 
“lax” pre-1991 standards would not be 
used in the transition to the more 
stringent 1991 standards. As a result, if  
no restrictions on trading and banking 
were imposed, then the engines that had 
always exceeded the 1990 standards 
would for the first time be able to use 
the extra reductions as “windfall” 
credits to offset engines that did not yet 
meet the new and more stringent 1991 
standards. See 55 FR at 30597.

EPA does not believe such restrictions 
are necessary in this case. Since 1991, 
engines using other fuels, such as 
methanol, have been able to generate 
credits to offset higher emitting engines. 
EPA believes that gaseous-fueled 
engines should have an equal 
opportunity to use such credits as 
gasoline-, diesel-, and methanol-fueled 
engines, now that emissions standards 
and test procedures are in place in time 
for the 1994 model year. As EPA 
explained in the response to comments 
in the trading and banking final rule, 
CNG engines were not included at that 
time due to the absence of standards, 
test procedures, and certification 
protocols. S ee id  at 30609. Now that 
these rules are in place, there is no 
longer any reason to disadvantage CNG 
engines vis a vis other fuels.

In addition, EPA does not believe that 
the credits manufacturers might obtain 
from gaseous-fueled engines are 
“windfall,” since they arguably would 
not have manufactured such engines in 
model year 1994 but for EPA’s actions 
to provide an incentive to do so. Rather, 
EPA believes manufacturers had an 
incentive to manufacture gaseous-fueled 
engines based on EPA actions prior to 
this final rule. EPA proposed these 
standards in November 1992, and began 
developing these standards substantially 
before that. EPA believes this overall 
incentive further supports allowing 
manufacturers to include all 1994 model 
year engines in the trading and banking 
proeram.

The aftermarket conversion 
certification procedures contained in 
today’s rule are available to converters 
as a way of obtaining an exemption from 
the tampering prohibition. Since this 
procedure creates an exemption and is 
optional it will be available upon 
publication in the Federal Register.
EPA’s current policy toward 
conversions will continue to apply to 
aftermarket conversions which have not
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received an exemption under this new 
program.3

The Administrative Procedure Act 
requires 30 days notice before a rule 
may become effective, except under 
certain circumstances such as when the 
rule recognizes an exemption or when 
the Agency can demonstrate good cause 
for immediate effect. The Agency 
believes it has good cause for this rule 
to take immediate effect in the case of 
the new vehicle standards since 
compliance with the new vehicle 
standards is optional until well after the 
30 day period. In the case of aftermarket 
conversions, because this rule creates an 
exemption from the tampering 
prohibition under section 203 of the Act 
it does not require 30 days notice, and 
this exemption will be available upon 
publication in the Federal Register.
B. New V ehicle Standards

The new gaseous-fueled vehicle and 
engine emission standards contained in

today’s notice are effective with the 
1997 model year. Optional compliance 
prior to the 1997 model year is available 
to manufacturers who wish to include 
their vehicles and engines in emissions 
averaging, trading and banking 
programs, as well as the CAFE program 
in the case of natural gas-fueled 
vehicles.

In general, the Agency seeks to 
control vehicles operated on alternative 
fuels so that their emissions are no 
greater than their petroleum-fueled 
counterparts. Thus, the exhaust 
emission standards for gaseous-fueled 
vehicles are numerically equivalent to 
those which apply to other, currently 
regulated vehicles and engines. The 
only significant departure from this 
approach is in the area of hydrocarbon 
(HC) standards for natural gas fueled 
vehicles and engines. Prior to the 1994 
model year, regulated vehicles (/.e., 
gasoline, petroleum diesel and

methanol) are only required to meet 
total hydrocarbon (THC) standards. 
However, beginning with the 1994 
model year, currently regulated light- 
duty vehicles and light-duty trucks will 
also be required to meet separate 
nonmethane hydrocarbon (NMHC) 
standards as part of the Tier 1 
requirements of the Clean Air Act.4 For 
natural gas-fueled light-duty vehicles 
and light-duty trucks only the NMHC 
standards will apply. In the case of 
natural gas-fueled heavy-duty engines, 
NMHC standards which provide the 
same degree of NMHC control as the 
current THC standards provide for 
petroleum-fueled vehicles will apply. In 
the case of LPG vehicles and engines, 
the HC standards are the same as those 
for currently regulated vehicles. A 
summary of today’s gaseous-fueled 
vehicle emission standards is contained 
in Tables 1 through 4.

Table 1.—Emission Standards for 1997 and Later Model Year Gaseous-Fueled Light-Duty Vehicles (q/mi)1

Fuel Standards2 THC NMHC CO NOx PM3

Evapo­
rative hy­
drocar-
bons (g1 

test)

Intermediate Useful Life Standards4

Natural Gas ...................................................................... Tier 0 ............... 0.34 3.4 1.0 0.20 2.0
Natural G a s ..................................................... .............. Tier 1 ............... 0.25 3.4 0.4 0.08 2.0

LPG ................................................................................ Tier 0 ............... 0.41 3.4 1.0 0.20 2.0
LPG ................................................................................. Tier 1 ............... 0.41 0.25 3.4 0.4 0.08 2.0

Full Useful Life Standards5

Tier 1 ... 0.31 4.2 0.6 0.10
LPG ................................................................................. Tier 1 .............. 0.31 4.2 0.6 0.10

1 Crankcase emissions are prohibited. Standards apply at all altitudes. For Tier 1 standards, vehicles are required to meet both the intermedi­
ate and full useful life standards.

2 The Tier 1 standards apply to 40 percent of a manufacturer’s optionally certified 1994 model year vehicles, 80 percent of optionally certified 
1995 vehicles, and 100 percent of optionally certified 1996 vehicles. The Tier 0 standards apply to optionally certified pre-1996 model year vehi­
cles not covered by the Tier 1 standards.

3 Tier 0 particulate standards apply to diesel-cycle vehicles only. Tier 1 particulate standards apply to all vehicles.
4 Five years or 50,000 miles, whichever occurs first.
5 Ten years or 100,000 miles, whichever occurs first. No full useful life Tier 0 standards.

Table 2.— Emissions Standards for 1997 and Later Model Year Gaseous-Fueled Light Light-Duty TRUCKS(g/
mi) 1

Fuel LVW (lb)2 Stand­
ards3 THC NMHC CO NOx PM4 Idle CO (% 

cone.)

Evapo­
rative hy­

drocarbons
(g/test)

Intermediate Useful Life Standards5

0-3750 Tiar 1 0.25 3.4 0.4 0.08
3751-5750 Tiar 1 0.32 4.4 0.7 0.08

LPG ............................ 0-3750 Tier 1 .... 0.25 3.4 0.4 0.08

3 See March 4,1993 Fact Sheet available in the 
public docket.

4 The Agency uses the phrase “Tier 1” to denote 
the 1994 and later model year standards in part 
because they are nearly identical to the Tier 1

standards prescribed by section 202(g) of the Clean 
Air Act for petroleum-fueled vehicles (56 FR 25724, 
June 5,1991). Use of this phrase is not meant to 
suggest that gaseous-fueled vehicles are subject to 
the section 202(g) Tier 1 standards.
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Table 2.— Emissions Standards for 1997 and Later Model Year Gaseous-Fueled Light Light-Duty TRucKs(g/
mi)1—Continued

Fuel LVW (lb) 2 Stand­
ards3 THC NMHC CO NO, PM4 Idle CO (% 

cone.)

Evapo­
rative hy­

drocarbons 
(g/test)

LPG ............................ 3751-5750 Tier 1 .... 0.32 4.4 . 0.7 0.08

Full Useful Life Standards6

Natural G as ............ 0-3750 Tier 0 .... 0.67(0.83) 10(14) Í.2 0.26 0.50 2.0(2.6)
Natural G a s ............... 0-3750 Tier 1 .... 0.31 4.2 0.6 0.10 0.50 2.0(2.6)
Natural G a s ........ 3751-5750 Tier 0 .... 0.67(0.83) 10(14) 1.7 0.13 0.50 20(2.6)
Natural G as ............... 3751-5750 Tier 1 .... 0.40 5.5 0.97 0.10 0.50 2.0(2.6)
LPG ............................ 0-3750 Tier 0 .... 0.80(1.0) 10(14) 1.2 0.26 0.50 2.0(2.6)
LPG .............. ............. 0-3750 Tier 1 .... 0.80 0.31 4.2 0.6 0.10 0.50 2.0(2.6)
LPG .......................... . 3751-5750 Tier 0 .... 0.80(1.0) 10(14) 1.7 0.13 0.50 2.0(2.6)
LPG ............................ 3751-5750 Tier 1 .... 0.80 0.40 5.5 0.97 0.10 0.50 2.0(2.6)

^Crankcase emissions are prohibited. Standards in parenthesis apply to vehicles sold in specified high-altitude counties. For the Tier 1 stand­
ards, vehicles are required to meet both the intermediate and full useful life standards.

2 Loaded vehicle weight (i.e., curb weight plus 300 lb.).
3J he J.'®r 1 s h a rd s  apply to 40 percent of a manufacturer’s optionally certified 1994 model year vehicles, 80 percent of optionally certified 

1995 vehicles, and 100 percent of optionally certified 1996 model year vehicles. The Tier 0 standards apply to optionally certified pre-1996 model 
year vehicles not covered by the Tier T standards.

4 Tier 0 particulate standards apply to diesel-cycle vehicles only. Tier 1 particulate standards apply to all vehicles, but are phased in beginning
one year later than the other Tier 1 standards. ’ o c H "«cu n iu cy  my

5 Five years or 50,000 miles, whichever occurs first.
6 For Tier 0 standards eleven years or 120,000 miles, whichever occurs first. For Tier 1 standards ten years or 100,000 miles, whichever oc- 

curs TirsT« *

T a b le  3.—-Em is s io n s  S t a n d a r d s  fo r  1997 a n d  La t e r  M o d e l  Y e a r  G a s e o u s -F u e le d  H e a v y  L ig h t -D u t y  T r u c k s
(g / m i) 1

Fuel Weight2 - Standards 3 THC NMHC CO NOx PM4
Idle 

CO (% 
cone.)

Evaporative 
hydro­

carbons (g/ 
test)

Intermediate Useful Life Standards5

Natural G as..........................,... 3751-5750 Tier 1 0.32 4 4 0 7
Natural Gas ............................ >5750 ....... Tier 1 0 39 5 0 1 j
LPG ............ :............................. 3751-5750 Tier 1 0 32 4 4 0 7
LPG ....................................... >5750 ....... Tier 1 0.39 5.0 1.1

Full Useful Life Standards6

Natural G as............ ................. 0-3750 ..... TierO 0.67(0.83) 10(14) 1.2 0.26 0.50 2.0(2.6)
Natural G as .............................. >3750 ....... Tier 0 0.67(0.83) 10(14) 1.7 0.13 0.50 2.0(2.6)
Natural G as.............................. 3751-5750 Tier 1 0 46 ß_4 n oft 2.0(2.6)

2.0(2.6)Natural G as.............................. >5750 ....... Tier 1 0.56 7.3 1.53 0.12
u.ou
0.50

LPG........................................ . 0-3750 .... Tier 0 0.80(1.0) 10(14) 1.2 0.26 0.50 2.0(2.6)LPG................... ..................... >5750 ....... Tier 0 0.80(1.0) 10(14) 1.7 0.13 0.50 2.0(2.6)
LPG........................................... 3751-5750 Tier 1 0.80(1.0) 0.46 6.4 0.98 0.10 0.50 2.0(2.6)
LPG...................... .......... ........ . >5750 ....... Tier 1 0.80(1.0) 0.56 7.3 1.53 0.12 0.50 2.0(2.6)

’ ''Crankcase emissions are prohibited. Standards in parentheses apply to vehicles sold in specified high-altitude counties. For the Tier 1 stand­
ards, vehicles are required to meet both the intermediate and full useful life standards.
J J or 7 ier 0 standards ttie weight classification is loaded vehicle weight (i.e., curb weight plus 300 lb). For Tier 1 standards the weight classi­
fication is adjusted loaded vehicle weight (i.e., the average of curb weight and gross vehicle weight). a
, Tter 1 standards apply to 50 percent of a manufacturer’s optionally certified 1996 model year vehicles, and 100 percent of 1997 and later 
™ le®vT I '!®.r 0 standards are optional before the 1995 model year and apply to optionally certified 1995 and 1996 model year vehicles not 
covered by the Tier 1 standards.

^’er ® Particu|ate standards app[y to diesel-cycle vehicles only. The Tier 1 particulate standards apply to all vehicles, but are phased in 
Deginnmg one year later than the other Tier 1 standards. r

5 Five years or 50,000 miles, whichever occurs first.
6 Eleven years or 120,000 miles, whichever occurs first.
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Table 4.—Emissions Standards for 1997 and Later Model Year Gaseous-Fueled Heavy-Duty Engines g/BHP-
h r 1

Fuel Combus­
tion cycle GVW THC NMHC CO NOx2 PM

Idle 
CO (% 
cone.)

Evapo­
rative
hydro­
car­
bons

(g/test)

O tto ....... 8501-14000 0.9 14.4 5.0 0.50 3.0
O tto .......... >14000 1.7 37.1 5.0 0.50 4.0

i pa  ......................... O tto ......... 8501-14000 1.1 14.4 5.0 0.50 3.0
LPG ........................ .............................. O tto _____ >14000 1.9 37.1 5.0 0.50 4.0

Diesel....... 8501-14000 1.2 15.5 5.0 30.10 0.50 3.0
Diesel....... >14000 1.2 15.5 5.0 30.10 0.50 4.0

1 P fi  ................................... Diesel....... 8501-14000 1.3 15.5 5.0 30.10 0.50 3.0
LPG .............................-............... .......... D iesel------ >14000 1.3 15.5 5.0 30.10 0.50 4.0

1 g/BHP-hr *  grams per brake horsepower hour. Crankcase emissions are prohibited beginning with the 1998 model year.
*The NOx Standard is 4.0 g/BHP-hr for all 1998 and later m odel year HDEs.
3 For optional compliance prior to the 1997 model year this standard is 0.10 g/BHP-hr for the 1994 and later model year, except for urban bus 

engines. For urban bus engines the optional standards are 0.07 g/BHP-hr for the 1994 and 1996 model years, and 0.05 g/BHP-hr for the 1996 
model year. The required standard for 1997 and later model year urban bus engines is 0.05 g/BHP-hr.

Fear the purposes of these standards, 
the current scheme of classifying 
vehicles as either Otto-cycle or diesel is 
being extended to gaseous-fueled 
vehicles, with some modifications as 
described below. This classification 
scheme was promulgated with the 
methanol standards to group engines 
regardless of fuel type in a manner that 
would provide equivalent control.

Although there are other factors to 
consider, in general an Otto-cycle 
engine is considered to be one that is 
throttled during normal operation 
whereas a diesel is not. The Agency 
recognizes, however, that in some cases 
this criterion may not be adequate ot 
appropriate to determine a vehicle’s 
classification. For example, a gaseous- 
fueled engine which is derived from a 
particular Otto-cycle or diesel base 
engine, and is expected to be used in 
similar applications as the base engine, 
would most appropriately be classified 
the same as the base engine from which 
it was derived. In such cases the 
Administrator will take into account 
other relevant factors, such as 
compression ratio, combustion and 
thermodynamic characteristics, or 
intended in-use duty cycle when 
classifying the vehicle.

Today ’s rule establishes the same 
evaporative emission requirements for 
gaseous-fueled vehicles which were 
recently adopted for other vehicles.5 
The Agency recognizes that due to the 
sealed nature of gaseous-fueled vehicle 
fuel systems, emissions ofunbumed 
fuel from the fuel system are expected 
to be near-zero. However, the 
evaporative requirements are being 
adopted to assure leak-free fuel systems.

3 58 FR 16002, March 24.1993.

Today’s rule establishes refueling 
requirements for gaseous-fueled light- 
duty vehicles and light-duty trucks, as 
well as refueling stations. Natural gas- 
fueled vehicles must be equipped with 
a refueling receptacle which meets die 
requirements of the recently adopted 
ANSI/AGA NGV1 standard for refueling 
couplings. Natural gas refueling stations 
will not be allowed to vent more than 
1.2 grams natural gas due to refueling 
nozzle disconnect. The applicable dates 
for these standards are discussed in the 
timing section of today’s rule.

For LPG vehicles there are two 
requirements. First, all LPG vehicle 
refrieling stations will be required to use 
nozzles which have very low dead 
volume (2.0 cm3) from which fuel 
would be vented upon nozzle 
disconnect. This requirement was 
derived from the recently promulgated 
onboard refueling vapor recovery 
standard. For a complete description of 
the derivation please consult the 
summary and analysis of comments 
document. Second, LPG-fueled light- 
duty vehicles and light-duty trucks will 
be subject to the onboard refueling 
emission standards, adjusted for the 
difference in LPG energy density as 
compared to gasoline. This adjusted 
standard is 0.15 grams per gallon of LPG 
dispensed. The applicable dates for 
these standards are discussed in the 
timing section of today’s rule. 
Additionally, for any LPG vehicle that 
contains a fixed liquid level valve (i.e., 
"outage valve”), the refrieling test will 
be performed with the liquid level valve 
in die open position unless the 
manufacturer caii demonstrate to the 
satisfaction of the Administrator, that 
the fixed liquid level gauge would not 
be opened during refueling in ordinary

use due to inaccessibility or other 
reasons.

EPA recognizes that, although it did 
propose the control of refueling 
emissions from gaseous-fueled vehicles, 
the proposal did not include specific 
numerical standards as contained in 
today’s rule. However, EPA believes that 
this action will be noncontroversial, and 
the Agency anticipates no significant 
comments regarding it.

Nonetheless, the public is advised 
that these elements of today ’s action 
dealing with refueling emissions will be 
effective 60 days from the date of this 
Federal Register notice, unless notice is 
received within 30 days that interested 
parties wish to submit adverse or 
critical comments on that element of 
this action. If such notice is received, 
this action will be withdrawn and two 
subsequent notices will be published. 
One notice, which would be published 
before the effective date, will withdraw 
the final action. Another notice will 
begin a new rulemaking by announcing 
a proposal of the action and establishing 
a comment period.

There is reason to believe that, in the 
case of some of the above-mentioned 
pollutants and vehicle classes, the levels 
of emissions will normally be 
substantially below die levels of the 
applicable standards. In such cases 
today’s rule includes provisions for a 
waiver of certification testing 
requirements which allow a 
manufacturer to certify the vehicle or 
engine without performing the actual 
certification testing for which a waiver 
has been granted, similar to the waivers 
available for heavy-duty diesel engine 
CO, methanol vehicle and engine smoke 
and particulate, and Otto-cycle light- 
duty vehicle and light-duty truck
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particulate standards.6 A certification 
testing waiver can be obtained by 
demonstrating that, by virtue of a 
vehicle’s design, it will always meet the 
standard for which the waiver was 
granted. This demonstration can be in 
the form of development testing data or 
other engineering data. It should be 
noted that these waivers only apply to 
certification testing requirements and do 
not relieve the manufacturer of liability 
for meeting the standard. Vehicles 
which have been certified using these 
waiver provisions also remain subject to 
selective enforcement audit (SEA) and 
in-use testing. The waivers provided in 
today’s rule are available for all gaseous- 
fueled vehicle evaporative and refueling 
standards, gaseous-fueled heavy-duty 
diesel CO (including idle CO), 
particulate and smoke standards, and 
particulate standards for light-duty 
vehicles and light-duty trucks.

Today’s rule allows gaseous-fueled 
vehicles to demonstrate compliance 
with emission standards through 
averaging, trading and banking in the 
same manner as vehicles operated on 
other fuels. Gaseous-fueled vehicles will 
be treated similarly to methanol-fueled 
vehicles with respect to the constraints 
of the various programs. For a more 
detailed discussion of how gaseous- 
fueled vehicles fit into these programs 
please consult the public docket for this 
rulemaking.7 As explained above, in 
addition to new vehicles and engines, 
today’s rule allows manufacturers to 
include in the averaging, trading and 
banking programs 1994 model year 
vehicles and engines manufactured 
before the rule’s effective date, but 
identical to 1994 model year vehicles 
and engines manufactured after the 
effective date.

Today’s rule delays the applicability 
of federal on-board diagnostics (OBD) 
requirements for natural gas-fueled 
light-duty vehicles and light-duty trucks 
until the 1998 model year. As finalized 
in the February 19,1993 OBD rule8 
those requirements Were scheduled to 
take effect with the 1994 model year for 
all vehicles for which emission 
standards exist. However, due to the 
feasibility issues unique to natural gas- 
fueled vehicles, these requirements are 
being delayed until the 1998 model 
year. OBD I requirements will apply to 
natural gas vehicles in the 1997 model 
year, as well as those natural gas 
vehicles optionally certified prior to the 
1997 model year. The OBD 
requirements contained in the OBD rule

6 47 FR 49811, November 2,1982; 54 FR 14426. 
April 11,1989; and 56 FR 25724, June 5,1991.

7 Public docket A -92-14, item III-B-2.
8 58 FR 9468, February 19,1993.

will apply to liquefied petroleum gas- 
fueled light-duty vehicles and light-duty 
trucks beginning with optionally 
certified vehicles in the 1994 model 
year.

C. C ertification Test Fuel Specification
The certification test fuels in today’s 

rule are intended to represent the actual 
fuels gaseous-fueled vehicles are likely 
to see in-use. Given the wide range of 
in-use fuel compositions, the 
certification fuels are broadly defined.
In the case of natural gas, the 
certification fuel specifications include 
a minimum methane content of 89 
percent, as well as maximum levels for 
the other prominent hydrocarbons 
found in natural gas (e.g., ethane, 
propane). Certification fuel under this 
approach reflects over 90 percent of the 
natural gas available in the United 
States. Most of the gas not meeting this 
criteria is gas being sold in high altitude 
areas, where higher levels of inert gases 
are added to the natural gas.

Significantly less is known about the 
variability of in-use LPG composition. 
However, the Agency believes that the 
composition of LPG is more consistent 
than that of natural gas due to common 
carrier pipeline and import tariff 
constraints. Thus, the Agency is 
adopting commercially available LPG as 
the certification fuel for LPG vehicles.
As more information becomes available 
on LPG composition, and as experience 
with LPG vehicles increases, the need 
for a more well-defined LPG 
certification fuel may become apparent. 
Should this happen, EPA would take 
steps at that time to develop an 
appropriate LPG certification fuel 
specification. It should be noted that the 
Agency is not including any controls on 
in-use natural gas or LPG in today’s 
rule, but intends to monitor in-use fuels 
to ensure that the certification fuels 
remain representative.
D. Test Procedures

For the most part, the current test 
cycles, and measurement and analytical 
procedures can be directly applied to 
gaseous-fueled vehicles. Thus, the test 
procedures contained in today’s rule are 
largely the same as those which apply 
to other, currently regulated vehicles.
The only exception of note is the 
procedure for measuring NMHC 
emissions from natural gas-fueled 
vehicles. The current procedure for 
measuring NMHC emissions was 
adopted in the Tier 1 rule.9 While this 
procedure works fairly well for 
currently regulated vehicles, it is not 
nearly as accurate for natural gas-fueled

9 56 FR 25724, June 5,1991.

vehicles due to their much higher levels 
of exhaust methane. Thus, today’s rule 
contains some slight modifications to 
the NMHC test procedures adopted for 
the Tier 1 standards10 to allow more 
accurate NMHC measurement from 
natural gas-fueled vehicles. These 
changes include accounting for the 
different flame ionization detector (FID) 
response to methane as opposed to the 
other hydrocarbons, as well as the use 
of fiiel densities and H/C ratios in the 
calculations which are more appropriate 
to natural gas vehicles. The Agency 
views this as an interim measure and is 
currently" working with the California 
Air Resources Board and the American 
Automobile Manufacturers Association 
as part of a cooperative research and 
development agreement to develop a 
more accurate procedure for the direct 
measurement of NMHC
E. Fuel Econom y

Today’s rule contains fuel economy 
test procedures and calculations for 
measuring the fuel economy of natural 
gas-fueled light-duty vehicles and light- 
duty trucks. The driving cycles adopted 
for natural gas vehicles e the same as 
those currently in place for gasoline- 
fueled vehicles. Also, the measurement 
and calculation procedures for natural 
gas vehicles rely on the same principle 
of carbon balance as the current gasoline 
procedures, but include a gasoline/ 
natural gas equivalency factor of 100 
standard cubic feet of natural gas 
equalling 0:823 gallons of gasoline.

These procedures and calculations 
will allow these vehicles to be included 
in a manufacturer’s corporate average 
fuel economy (CAFE) under the Motor 
Vehicle Information and Cost Savings 
Act (MVICSA), 15 U.S.C. § 2001 et seq. 
The Alternative Motor Fuels Act of 
1988,11 provides that alternative fueled 
vehicles (including natural gas-fueled 
vehicles) may be included in a 
manufacturer’s CAFE calculation on a 
favorable basis in order to encourage the 
manufacture of such vehicles. The 
AMFA provides that, for purposes of 
including natural gas vehicles in the 
CAFE calculation, fuel consumption of 
natural gas vehicles is only fifteen 
percent of equivalent gasoline fuel 
consumption. The AMFA also mandates 
the 0.823 gasoline/natural gas 
equivalency factor included in today’s 
rule. Regulations governing the 
calculation and use of natural gas 
vehicle CAFE credits are contained in a 
separate rulemaking action.12

1056 FR 25724, June 5,1994.
11 Public Law 100-494, October 14,1988. 
,256 FR 8856, March 1,1991.

J
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As will be discussed further in the 
Public Participation section of this rule, 
the Agency is not promulgating fuel 
economy procedures for LPG vehicles 
today, but will do so in a separate 
rulemaking action.
F. A fterm arket Conversions

Today’s rule contains provisions for 
the certification of aftermarket 
conversions [i.e., conversions which 
allow a vehicle or engine to operate on 
a fuel other than the fuel for which it 
was originally designed and certified). 
An exemption from the tampering 
prohibitions contained in section 
203(a)(3) of the Clean Ait Act can be 
secured through this certification 
process. The provisions contained in 
today’s rule for securing such an 
exemption consist Of three main parts: 
applicable standards, test procedures, 
and w'arranty/liability issues.

It has always been the Agency’s 
policy that an aftermarket conversion 
not degrade the emissions performance 
of the original vehicle as a condition of 
being exempt from prosecution for 
tampering violations. Today’s rule 
merely clarifies that policy by providing 
specific procedures by which one can 
certify that a conversion does meet this 
requirement, and thus secure an 
exemption from the tampering 
prohibition. Consistent with this policy, 
the emission standards which an 
aftermarket conversion shall meet in 
order to secure the tampering 
prohibition exemption are essentially 
the same standards the original vehicle 
was certified as meeting. In the case of 
conversions to natural gas, the 
converted vehicle would not be required 
to meet the THC standard, but must 
meet an NMHC standard which 
provides an equivalent amount of 
NMHC control as that afforded by the 
original THC standard. In the case of 
conversion to multi-fuel operation (i.e., 
where the vehicle has the ability to 
switch between two fuels, such as 
gasoline and natural gas, or where the 
vehicle operates on two fuels 
simultaneously, but retains the ability to 
operate exclusively on the original fuel), 
the vehicle would still be required to 
meet the emission standards it was 
originally certified to when operating on 
the original fuel, in addition to meeting 
the applicable requirements on the new 
fuel.

The test procedures applicable to 
aftermarket conversions under this 
program are those currently in place 
new vehicle certification as outlined in 
40 CFR Part 86. The small volume 
manufacturers certification program 
contained in 40 CFR 86.092—14 is also 
available for aftermarket conversion

certification provided the company or 
individual seeking certification meets 
the sales limits described in that 
section. These procedures utilize the 
same test cycles and analytical 
procedures that are used for new vehicle 
certification. In the case of aftermarket 
conversions a certificate of conformity 
must be sought for each engine family/ 
conversion system combination and for 
each model year vehicle for which the 
system is intended.

As a condition of exemption from the 
tampering prohibition, conversion 
manufacturers and installers must 
accept in-use liability for warranty and 
recall as outlined in section 207 of the 
Act and its implementing regulations.13 
This is consistent with EPA’s policy that 
aftermarket conversions not degrade the 
emissions performance of the original 
vehicle. It will also assure that the 
conversion will meet the applicable 
emission standards throughout its 
useful life. Since conversions generally 
rely, at least in part, on emission control 
equipment already on the original 
vehicle for emissions control, the useful 
life of a conversion will not extend 
beyond the useful life of the original 
vehicle.
G. Fees

Under section 217 of the Clean Air 
Act, EPA may establish fees to recover 
all reasonable costs incurred for 
activities associated with the Motor 
Vehicle and Engine Compliance 
Program (MVECP). The MVECP 
includes all compliance and 
enforcement activities performed by 
EPA which are associated with 
certification, fuel economy, Selective 
Enforcement Auditing (SEA), and in-use 
compliance activities. In July of 1992 
EPA established these fees, to be 
effective with the 1993 model year.14 
These fees, as stated in the fees rule, 
cover all direct and indirect costs 
incurred by EPA for the MVECP, and 
automatically apply to gaseous-fueled 
vehicles and engines now that the 
MVECP applies to such vehicles and 
engines. Since the fees are based on the 
costs incurred by ETA, and since today’s 
regulations are basically an extension of 
the current MVECP, the fees currently in 
effect for other vehicles apply to 
gaseous-fueled vehicles, without 
modification. No regulatory changes are 
needed and none are being made. The 
applicable fee must be paid, for each 
engine family, before the Certification 
Division can begin a review of the 
application for certification.

13 Code of Federal Regulations, Title 40, Part 86.
14 57 FR 30044, July 7.1992.

III. Public Participation
A number of interested parties 

commented on EPA’s November 5,1992 
NPRM. The comments include written 
submittals to the rulemaking docket and 
those presented at the December 3,1992 
public hearing, which was held in Ann 
Arbor, Michigan. The Agency has fully 
considered these comments in 
developing today’s final rule.

This section describes the major 
issues of the rulemaking, as reflected in 
the public comments. The discussion of 
each issue opens with a brief 
description of what was proposed 
followed by a summary of the 
significant comments and EPA’s 
analysis of the issue. The reader is 
referred to the Summary and Analysis of 
Comments document for the complete 
details of EPA’s analysis. That 
document is available in the rulemaking 
docket. (For information on access to 
the docket, see the “A ddresses” section 
above.)
A. Timing o f  Requirem ents

Summary o f the proposal: As was 
stated in the NPRM, the Agency believes 
that the proposed standards are not 
technology-forcing, and that they could 
be met largely through currently 
available technology. Thus, the only 
leadtime requirement for meeting the 
proposed standards would be that of 
actually going through the certification 
process itself, including the required 
durability showing. The Agency, 
therefore, proposed that the new vehicle 
emission standards be effective with the 
1994 model year, and that the 
aftermarket conversions take effect on 
January 1,1994. Additionally, the 
Agency proposed that manufacturers 
have the option of complying with these 
standards prior to the effective date in 
order to participate in any applicable 
emissions averaging, trading and 
banking programs, as well as the CAFE 
program in the case of natural gas-fueled 
light-duty vehicles and light-duty 
trucks.

Summary o f  the com m ents: In 
general, the comments received in 
response to the issue of leadtime 
supported EPA’s assessment that these 
standards are not technology-forcing in 
the sense that fundamentally new 
technology must be developed.
However, a number of commenters 
raised concerns that, although the basic 
technology required to meet these 
standards has been demonstrated at low 
mileage, the durability of this 
technology in many cases remains to be 
proven. Additionally, one commenter 
pointed out that there are several 
mandated requirements taking effect in
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the next few years for new vehicles, 
including Tier 1 and cold CO standards* 
on-board diagnostics, and revised 
evaporative- procedures, and that 
mandating gaseous-fueled vehicle 
certification with little Ieadtime may 
seriousfy impair die introduction of 
these vehicles into the marketplace.
Most commenters suggested thah given 
the need for technology refinement and 
durability work, these requirements 
should not take effect until the 1996 or 
1997 model year, fa addition, the heavy- 
duty engine manufacturers asserted that, 
under section 2CT2(aH3HQ of the Clean 
Air Act, EPA is required to provide four 
years ieadtime in the case of any new 
emission standards, fa most cases 
commenters stated that, regardless of 
what effective date EPA finalizes,, they 
support the option of being able to 
certify prior to the effective date.

EPA response to com m ents: The 
Agency agrees, that, while current 
gaseous-fueled. vehicle technology is 
generally capable of meeting the 
emission standards contained in today’s 
rule, work remains in some cases to 
meet the durability requirements. While 
the Agency believes that some current 
gaseous-fueled engine technologies are 
capable of demonstrating the required 
emissions durability, it does not believe 
this is the case with some of the newest 
technologies being developed. Given 
that each engine family must 
demonstrate durability during the new 
vehicle certification process, the Agency 
believes that not providing adequate 
Ieadtime may hinder the further 
development of new gaseous-fueled 
vehicle: technology in the short term, 
which is contrary to the stated intent of 
this rule. Thus, today ’s requirements for 
new vehicles and engines will take 
effect with the 1997 model year as 
requested by some comssnenters. 
Manufacturers will have the option to 
comply with these provisions prior to 
the 1997 model year if they choose.

The Agency does not believe that this 
amount of Ieadtime will be a problem 
from an environmental standpoint for 
two reasons. First, the volume of new 
gaseous-fueled vehicles produced prior 
to the 1997 model year is not expected 
to be that large; given the relatively 
young nature of the new gaseous-fueled 
vehicle market. Second, the Agency 
expects that any new vehicle or engine 
family which, might be sold in any 
significant volume prior to the 1997 
model year would have demonstrated 
adequate durability. Since there is much 
incentive for early compliance in the 
form of CAFE credits and the emissions 
banking and trading program, the 
Agency would expect the manufacturers

of these vehicles to esrtify them in order 
to take advantage of these credits.

Additionally, the Agency does not 
believe that it is required f© provide four 
years Ieadtime for new' gaseous-fueled 
heavy-duty engine standards because 
these standards are being promulgated 
under the gemma! authority of section 
202(ajfl). However, as will be discussed 
in the section on CO and crankcase 
emissions, the Agency has elected to 
provide four years ofleadtrme in the 
case of crankcase emission controls. For 
further discussion of the four year 
Ieadtime issue please consult the 
summary and analysis of comments 
document in the docket. Finally, 
manufacturers have the option of 
complying with these requirements 
prior to their effective date (including 
certification retroactive to the beginning 
of the 1994 model year) and can include 
such certified engines in  the averaging, 
banking and trading program.
B. Standards fo r  HC
1. NMHC vs. THC Standards

Summary o f th e propositi: Since 
natural gas is primarily methane; 
natural gas-fueled vehicles (NGV) tend 
to have fairly high levels of methane 
emissions in their exhaust HC. Due t© 
the difficulty current catalyst 
formulations have in oxidizing methane, 
it is not currently feasible for NGVs to 
meet the same THC standards that other 
vehicles meet. Thus, only NMHC 
standards were proposed for NGVs, with 
the Agency deferring any action cm THC 
standards for NGVs until such time as 
the necessary methane control 
technology can be developed. LPG fuel, 
however, contains no methane, and the 
exhaust methane levels associated with 
LPG vehicles tend1 to- be much closer to 
those from petroleum-fueled vehicles. 
Thus, all applicable THC and NMHC 
standards were proposed for LPG 
vehicles.

Summary o f the com m ents: The 
Agency’s decision to defer action cm 
THC standards for NGVs received very 
broad support. Only the Manufacturers 
of Emission Controls Association 
(MECA) disagreed with this approach. 
MECA contended that without some 
form of technology-forcing THC 
standard for NGVs, most work on 
methane control technology would 
likely stop. MECA also pointed out that 
the Agency has, in the past, used 
technology-forcing standards as impetus 
for the development of new emission 
control technology.

Several commenters suggested that 
the approach of exempting NGVs from 
THC standards should be applied to 
LPG vehicles as well, citing a potential

unfair advantage for NGVs if LPG 
vehicles were required to meet THC 
standards. Additionally, the LP Gas 
Clean Fuels Coalition stated that LPG 
vehicles have substantially higher levels 
of methane emissions than their 
petroleum-fueled counterparts, and thus 
should also be exempt from meeting the 
THC standards. The Coalition, however, 
did not submit any data in support of 
this claim.

EPA respon se to the com m ents:  The 
Agency continues to believe that action 
on the THC standards for NGVs should 
be deferred. The Agency continues to be 
concerned that compliance with the 
THC standard currently in place for 
other fuels is infeasible for NGVs. While 
the Agency has received data suggesting 
that the THC standards are technically 
achievable for NGVs, no data has been 
submitted concerning the cost of 
refining and implementing th e . 
necessary technology on a commercial! 
level. Cost is a component of feasibility, 
and without cost information the 
Agency cannot conclude that 
compliance with the THC standards is 
feasible. Moreover, technical issues 
remain to be resolved. The data 
suggesting that THC standards are 
technically achievable was limited to 
vehicles operating at a stoichiometric 
fuel/air ratio, and operation under other 
conditions (i.e., lean burn) remains an 
issue. Additionally, the durability of 
methane-specific catalysts remains an 
unknown.

Also, for the reasons explained in the 
proposal, EPA does not believe it can 
establish a technology-forcing standard. 
EPA continues to believe that the 
amount of lead-time required for 
adequate technology development still 
cannot be readily determined, because 
the durability of a methane catalyst 
formulation has not been established'. 
EPA does not agree that the absence of 
a technology-forcing standard would 
bring work on methane control 
technology to a stop. The engine 
manufacturing industry has indicated 
that its research will continue based' on 
the belief that THC standards will be 
imposed in the future. Also, as noted in 
the proposal, EPA believes that strong 
growth in the NGV market in the near- 
term is important to provide resources 
for technology development. Of course, 
EPA will continue to monitor work on 
methane catalyst development. If 
information becomes available 
establishing the technology’s feasibility 
(including cost information)1, EPA will 
consider adopting THC standards for 
NGVs. Also, if future events further 
demonstrate the need for a technology- 
forcing standard, EPA will further 
consider this option as well.
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As was stated in the NPRM, the 
Agency believes it most appropriate to, 
wherever possible, apply the same 
standards to alternative-fueled vehicles 
that apply to their petroleum-fueled 
counterparts. In the case of NGVs there 
are circumstances, as discussed above, 
which justify deviating from this basic 
philosophy. However, the Agency has 
seen no emissions data which would 
suggest that a similar set of 
circumstances exists for LPG vehicles. 
Thus, LPG vehicles will be required to 
meet the same THC standards as 
currently apply to other vehicles.
2. Heavy-Duty NMHC Standards

Summary o f the proposal: In setting 
NMHC standards for natural gas-fueled 
heavy-duty engines (HDE), the Agency 
intends to establish standards which 
would provide the same level of NMHC 
control as the THC standards in effect 
for petroleum diesel and gasoline HDEs. 
In the absence of speciated exhaust HC 
data on HDEs (i.e., data on the level of 
the individual HC components in the 
exhaust), EPA applied the results of an 
analysis done on light-duty vehicles and 
light-duty trucks to arrive at NMHC 
standards which were’82.5 percent of 
the level of the corresponding THC 
standards. The resultant standards were 
very close to those adopted by the 
California Air Resources Board (CARB), 
and in the NPRM the Agency requested 
comment on whether it should adopt 
CARB’s standards instead.

Summary o f  the com m ents: Every 
commenter who expressed an opinion 
on this issue urged EPA to adopt the 
CARB standards in order that the 
California and federal standards be 
harmonized.

EPA response to the com m ents: The 
Agency believes that the differences 
between its proposed NMHC standards 
and CARB’s are so small as not to be an 
air quality issue. Further, EPA has 
learned since the NPRM that the CARB 
standards were based on speciated data 
from HDEs. Thus, as EPA believes that 
the speciated data provides a sounder 
basis than EPA’s, the Agency is 
adopting CARB’s NMHC standards for 
HDEs.
3. Evaporative Emission Standards

Summary o f the proposal: In the 
NPRM it was noted that, due to the 
sealed nature of gaseous-fueled vehicle 
fuel systems, their “evaporative” 
emissions (i.e., emissions of unburned 
fuel from the fuel storage system) are 
expected to be near-zero. Nonetheless, 
the Agency proposed evaporative 
emission controls for gaseous- fueled 
vehicles in order to assure that the fuel 
systems are not leaking. EPA proposed

that the evaporative provisions for 
gasoline and methanol-fueled vehicles, 
which were in the process of being 
revised at the time of the proposal for 
this rule, be applicable to gaseous- 
fueled vehicles as well, with 
modifications to the test procedures as 
necessary to accommodate gaseous 
fuels. The Agency also proposed that 
certification testing waivers be available 
for evaporative testing in order to 
reduce the testing burden as much as 
possible, given the likelihood of near­
zero emissions.

Summary o f  the com m ents: Although 
one commenter supported the proposed 
evaporative requirements for gaseous- 
fueled vehicles, citing potential fuel 
leaks from the vehicle refueling 
receptacle, most of the comments 
received expressed opposition. In 
general, most commenters said that, for 
safety reasons, as well as to simply 
prevent the complete escape of fuel 
from the vehicle for economic reasons, 
the fuel systems must be sealed. Since 
sealed systems are a practical 
requirement of gaseous-fueled vehicles, 
they argued, there is no need for EPA to 
regulate evaporative emissions. As a 
result, any certification testing required 
would be unnecessary. Some 
commenters felt that if EPA were to 
require some form of evaporative 
emissions showing that if should be in 
the form of an engineering evaluation of 
the system, or simply a one hour diurnal 
test.

EPA response to com m ents: The 
Agency agrees with the general 
comment that there are practical 
considerations other than emissions 
concerns which force the use of sealed 
fuel systems on gaseous-fueled vehicles. 
As a result, EPA would expect their 
evaporative emissions to be near-zero. 
However, the Agency believes that it is 
prudent to have some kind of 
evaporative emission standard which 
can be enforced, in order to assure that 
fuel system leaks do not become a 
problem. Thus, the same new 
evaporative provisions applicable to 
other vehicles beginning with the 1996 
model year will also be applied to 
gaseous-fueled vehicles at that time, 
recognizing that compliance with these 
standards is optional prior to the 1997 
model year. The Agency does recognize, 
however, that it is likely that, by virtue 
of their design, gaseous-fueled vehicles 
will emit well below the applicable 
standards. Therefore, certification 
testing waivers will be available for all 
gaseous-fueled vehicle evaporative 
provisions if the manufacturer can show 
that, by virtue of the vehicle’s design, it 
will always meet the applicable 
standards.

C. Refueling Em ission Standards 
1. Natural Gas

Summary o f the p roposal: In the 
NPRM the Agency proposed that, in the 
case of natural gas refueling facilities, 
no refueling hoses which need to be 
vented down prior to disconnect shall 
be vented to the atmosphere. Rather, as 
is the case with many current natural 
gas refueling facilities, EPA expects that 
such vent-down gases should be routed 
back to the compressor inlet rather than 
being vented to the atmosphere. The 
timing of this requirement was not 
explicit in the NPRM preamble. 
However, the regulatory text stated that 
the provisions would take effect with 
the 1994 model year.

Summary o f  the com m ents: In 
general, the comments received in 
response to the issue of natural gas 
refueling hose venting opposed, to some 
dégree, the proposed prohibition on 
venting emissions. Some commenters 
suggested that this requirement is not 
needed at all given the extremely small 
contribution to total methane emissions 
that vent-down gases represent. Several 
commenters pointed out that the 
upcoming ANSI/AG A NGV1 standard 
would address EPA’s concerns about 
refueling emissions from natural gas 
refueling stations. One commenter 
pointed out that this proposed 
requirement could be interpreted as a 
zero-emission standard and questioned 
the feasibility of such an approach. 
Some commenters suggested that more 
leadtime was needed than was 
proposed. Several commenters pointed 
out that the cost of controlling these 
emissions varied quite a bit depending 
on the inlet pressure of the compressor. 
In cases where the natural gas supply 
line is at fairly low pressure (j.e., 15 psi 
or less) the gas could be routed directly 
into the compressor inlet at low cost. 
However, in cases where the gas supply 
pressure is higher, additional 
Compression equipment would be 
needed to compress the vent-down gas 
in order to route it back into the 
compressor, raising costs substantially. 
Also, the cost of such controls would be 
much higher for existing installations 
than for new stations because existing 
stations would likely require excavation 
for the return line plumbing. Finally, 
some commenters stated that EPA 
should not control natural gas refueling 
emissions since they are primarily 
methane, and the Agency only proposed 
NMHC standards for tailpipe emissions.

EPA response to com m ents: In the 
NPRM the Agency mentioned that the 
natural gas industry was moving toward 
the establishment of standard refueling 
equipment specifications. That effort.
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known as the ANSI/AGA NGVI 
standard, was recently adopted by the 
American National Standards Institute 
(ANSI) as tire standard for natural gas 
vehicle fueling connection devices. 
While in its various draft forms, this 
standard contained a provision limiting 
the amount of natural gas that can be 
vented due to nozzle disconnect. This 
provision was based on the proposed' 
onboard refueling vapor recovery 
(ORVRJ standard for gasoline-fueled 
vehicles of 0.05 grams per gallon of 
dispensed gasoline.15 As indicated in 
the draft ANSI standard contained in 
the public docket for this rule, the 
venting provision was deleted from the 
final ANSI standard since, at the time of 
final balloting on the standard, the 
ORVRrule had not yet been 
promulgated. The GRVK final rule was 
recently promulgated and included a 
gasoline-fueled vehicle refueling, 
emission standard of 0.20 grams per 
gallon of dispensed gasoline.16

The Agency agrees that a zero- 
emission standard for natural gas 
vehicles is not reasonable and believes 
that, in its draft form, the NGVI 
standard addressed EPA’s concerns with 
natural gas vehicle refueling emissions. 
Thus, the Agency is  using the 
methodology in draft NGVI standard to 
apply the 0.20 gram per gallon refueling 
standard to natural gas vehicles. Using 
this approach, natural gas refueling 
stations will be allowed to vent no more 
than 1.2 grams of natural gas due to 
nozzle disconnect. This standard is 
based on the ORVR standard of 0.20 
grams per gallon of fuel dispensed and 
a nominal fuel tank capacity o f six 
gallons gasoline equivalent natural gas, 
as was assumed in the draft NGVI 
standard. For a more complete 
discussion of how this standard was 
derived please consult the summary and 
analysis of comments document for tins 
rule. This requirement will take effect 
January 1,1998 for high volume 
stations, with a two year extension until 
January 1 „ 2000 for small volume 
stations (those which dispense less than 
the energy equivalent of 10,000 gallons 
of gasoline per month based on the 
AMFA fuel equivalency factor).

In addition to the requirements for 
natural gas refueling stations, EPA is 
also requiring, in today's rule natural 
gas-fueled light-duty vehicles and light- 
duty trucks be equipped with refueling 
receptacles which comply with the 
recently adopted ANSI/AGA NGVI 
standard. This requirement wiR be 
implemented consistent with the timing 
of the ORVR provisions for other

15 52 FR 31162, August 19, 1967. 
59FR T62B2,ApriT 6,1994.

vehicles (three year phase-in beginning 
with the 1998 model year for light-duty 
vehicles and the 2001 model year for 
light-duty trucks). The Agency expects,, 
however, that all new natural gas- 
fueled vehicles wiR have ANSI/AGA 
NGVI nozzles long before this due to 
the desire fear standardized refueling 
coupling geometry within the industry.

EPA does not believe that the cost of 
the refueling station, controls is 
prohibitive and believes that today’s 
requirement is both, feasible and, 
reasonable. Consistent with this view, 
most new stations being, installed would 
meet this requirement. The Agency 
agrees that in certain cases, such as 
those where additional compression 
equipment is needed, the cost of 
retrofitting, may not be reasonable. Thus* 
for in-use refueling stations which must 
be retrofitted to meet this requirement, 
the Agency will waive the requirement 
in situations where the station operator 
can demonstrate, to the satisfaction of 
the Administrator, that compliance with 
this provision would require the use of 
additional compression equipment, or 
other similar costs. The impact of such 
waivers should be minimal {¡pven the 
small number of stations currently 
operating, and the small percentage of 
those stations which, would not 
currently meet these requirements.

As was discussed earlier, the lack o f 
exhaust THC standards in today’s rule is; 
a function of cost and legal constraints, 
and the Agency beheves that control of 
methane is appropriate where it is 
feasible and economically reasonable. 
Thus, EPA does not believe that the 
desire to control refueling emissions 
from natural gas vehicles, is inconsistent 
with the adoption of exhaust MMBG; 
standards.
2. LPG Vehicle/Ptimp Interface

Summary o f the proposal: Since LPG 
is transferred in  a sealed system there is 
little concern about refueling emissions 
at the vehicle/pump interface during the 
actual fuel transfer. Of concern to the 
Agency, however, are emissions 
released when the nozzle is 
disconnected from the vehicle. At this 
point any fuel which is trapped in die 
dead space between the; nozzle and the 
vehicle receptacle is released. In the 
NPRM the Agency proposed that 
refueling equipment be designed so as 
to prevent this escape of fuel, such as 
through the use of low-loss, no-bleed 
couplings, although no-specific 
numerical standards were included- As 
with the natural gas provisions in the 
NPRM, the timing of this requirement 
was not explicit in the NPRM preamble. 
However, the regulatory text stated that

the provisions would take effect with; 
the 1994 model year.

Summary o f th e com m ents: The 
Agency received few comments on this 
particular aspect of the proposed, 
refueling provisions. The comments that 
addressed this issue tended to agree 
with the need for control. However, the 
comments otherwise differed. One 
commenter suggested that any hardware 
requirement be performance-based, 
rather than prescriptive, so as t© be 
consistent with EPA’s previous 
consideration of refueling controls for 
gasoline vehicles. Also* the lack of a 
numerical standard was interpreted as 
being a zero-emission standard, which 
one commenter suggested is infeasible. 
Another commenter stated that Just 
requiring new refueling nozzles at all 
current LPG fueling facilities would cost 
about $30 million, but provided no 
supporting documentation for that 
claim.

EPA respon se to  com m en tsThe 
Agency believes that it is appropriate to 
minimize the amount of LPG fuel which 
is vented from the dead space between 
the refueling nozzle check valve and the 
vehicle refueling receptacle cheek valve . 
but also agrees that a zero-emission 
standard is unreasonable. Roth the 
nozzle and the vehicle receptacle 
geometries play an integral role in the 
size of this dead space. Thus, any 
performance specification for vehicle/ 
pump interface refueling emissions 
would have to address the nozzle and 
receptacle as a single system. Ira the; case 
of LPG, there is not a standardized 
geometry ft» refueling nozzles, at least 
in terms of the parameters which would 
affect this dead space. Thus, it is 
difficult ft» the Agency to define a 
performance specification such as that 
which has been considered for gasoline 
vehicles based upon an industry 
standard nozzle geometry. The Agency 
is aware that the LPG industry is 
developing nozzles which dramatically 
red uce the dead space;, especially when 
used in conjunction with low-bleed 
inserts in the vehicle receptacle.

For the reasons just mentioned EPA is 
finalizing a two-fold approach to 
refueling emissions for LPG vehicles.
First, today ’s rale includes a 
requirement that LPG refueling nozzles 
have no more than 2.0 cm1 dead space, 
as measured from the face of the nozzle 
which seals against the vehicle 
receptacle “Q” ring Second, a refueling 
standard and SHED-based test 
consistent with the recently 
promulgated ORVR requirement is being 
adopted for LPG-fuefed light duty 
vehicles and light-duty trucks. The 
vehicle standard, adjusted; for the 
difference in energy density between
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gasoline and LPG, is 0.15 grams per 
dispensed gallon of fuel. This approach 
will ensure that the LPG vehicles will 
have refueling emissions similar to 
those of other vehicles meeting the 
ORVR standards. A certification testing 
waiver will be available for all classes 
of LPG vehicles to which this standard 
applies if the manufacturer can 
demonstrate, through the use of 
development or other data, that the 
vehicle will meet the standard. For a 
complete discussion of how the 2.0 cm3 
standard for LPG vehicle refueling 
nozzles was derived please consult the 
summary and analysis of comments 
document for this rule.

This standard for LPG vehicles will 
apply to the same classes and model 
years as the ORVR rule (i.e., three year 
phase-in beginning with the 1998 model 
year for light-duty vehicles and the 2001 
model year for light-duty trucks). The 
requirement for the refueling nozzles 
will take effect January 1,1998 for high 
volume stations, with a two year 
extension until January 1, 2000 for small 
volume stations (those which dispense 
less than the energy equivalent of
10,000 gallons of gasoline per month). 
The Agency believes that this amount of 
leadtime for refueling stations will 
allow for the replacement or retrofit of 
LPG nozzles during the normal course 
of replacement or repair of in-use 
nozzles due to wear.
3. LPG Tank Venting

Summary o f the proposal: Fuel tanks 
for LPG vehicles currently have a device 
known as a fixed liquid level valve, or 
outage valve, at the proper fill level.
This is a small orifice which can be 
opened during refueling in order to 
indicate that, upon the release of liquid 
from the valve, the tank is filled and 
refueling should stop. Although LPG 
tanks are now constructed with built-in 
automatic shutoff devices to prevent 
overfilling, they still have outage valves 
on them. The Agency proposed a 
prohibition on all non-safety-related 
valves on gaseous-fueled vehicles in 
order to prevent the emissions of LPG 
from outage valves dining refueling.

Summary o f the com m ents: The 
Agency received a variety of comments 
expressing concern about the proposal 
to eliminate outage valves from LPG 
vehicles. First, several commenters 
pointed out that outage valves are 
required under the National Fire 
Protection Association standard 58 
(NFPA 58), and that the NFPA code has 
been adopted by many state and local 
fire marshals as the applicable fire code. 
Second, some commenters stated that 
the regulatory language as proposed 
precluded the use of all types of valves

on gaseous-fueled vehicles, including 
such things as manual fuel shutoff 
valves. Third, some comments were 
received expressing concern that this 
requirement would preclude the use of 
liquefied natural gas (LNG) altogether 
due to the need to occasionally vent 
excess pressure from LNG fuel tanks to 
prevent overpressurization. Finally, one 
commenter expressed concern about the 
application of this requirement to LPG 
vehicles already in service and the 
possibility of having to retrofit those 
vehicles.

EPA response to com m ents: The 
Agency understands the apparent 
conflict bdtween its proposal and the 
requirements of NFPA 58. EPA believes 
that with the newer requirement in 
NFPA 58 for automatic shutoff (overfill 
prevention) mechanisms, the 
requirement for outage valves on vehicle 
fuel tanks is obsolete, and should be 
removed from NFPA 58. Due to this 
conflict, however, the Agency has 
chosen not to finalize its proposed 
requirements prohibiting outage valves, 
but is working with the industry and 
NFPA to have this requirement deleted 
from NFPA. While the Agency believes 
it has the authority to preempt NFPA 58 
as adopted by fire marshals through the 
adoption of die proposed requirement to 
eliminate outage valves, it prefers to 
work with the industry to remove that 
requirement from NFPA 58 before 
superseding state and local law through 
EPA regulation. Given that the proposed 
language prohibiting non-safety-related 
valves is not being finalized, the other 
concerns expressed in the comments are 
alleviated.

While the Agency is not finalizing the 
proposed requirements concerning 
outage valves, they remain a concern as 
a source of emissions. This is especially 
true for LPG vehicles which are 
intended to be certified as ILEVs. Thus, 
for any LPG vehicle, the above- 
mentioned refueling test procedure will 
be performed with the outage valve 
opened, unless the manufacturer can 
demonstrate, to the satisfaction of the 
Administrator, that the outage valve or 
any other such gauges or valves would 
not be opened during refueling in-use 
due to inaccessibility or other design 
features that would prevent or make it 
very unlikely that they could be opened.
D. Standards fo r  CO and Crankcase 
Em issions
1. Idle CO

Summary o f  the proposal: Until the 
methanol emission standards were 
promulgated in 1989, idle CO standards 
were only applied to Otto-cycle engines. 
EPA reasoned that diesel vehicles

always operate at such lean fuel/air 
ratios that their idle CO emissions 
would always be well below the 
standards. The methanol rule applied 
idle CO standards to all methanol-fueled 
vehicles because the Agency was aware 
of diesel methanol vehicles which were 
throttled at idle. This same reasoning 
was applied to gaseous-fueled vehicles, 
and EPA proposed that idle CO 
standards apply to all gaseous-fueled 
vehicles, not just Otto-cycle vehicles.

Summary o f the com m ents: The few 
comments EPA received on this issufe 
were in opposition to idle CO standards 
for engines which operate at lean fuel/ 
air ratios. The commenters stated that 
lean bum engines emit very low CO 
levels, and that there is no need to 
regulate and test for emissions which 
are inherently low.

EPA response to the com m ents: The 
Agency recognizes that lean bum 
engines do traditionally have much 
lower GO emissions than vehicles 
operating at stoichiometric fuel/air 
ratios. However, EPA believes that not 
enough data yet exists on diesel 
gaseous-fueled vehicles to justify their 
exemption from the idle CO standards. 
The Agency is especially concerned 
about those diesel designs which 
employ throttling at idle. It is likely that 
these vehicles will have no problem 
meeting the idle CO standards by virtue 
of their design and that, this being the 
case, the only burden this standard 
presents is that of the actual 
certification testing and reporting. Thus, 
certification testing waivers for diesel 
gaseous-fueled vehicle idle CO 
standards will be available to 
manufacturers that can demonstrate 
through emissions test data or other 
engineering data that a vehicle will, by 
virtue of its design, always emit at levels 
well below that of the applicable idle 
CO standard.
2. Crankcase Emissions

Summary o f the p roposal: Currently, 
all vehicles and engines, with the 
exception of non-naturally aspirated 
petroleum heavy-duty diesel engines 
(HDDE), are prohibited from discharging 
crankcase emissions into the 
atmosphere. The current prohibition is 
not applicable to non-naturally 
aspirated petroleum HDDEs due to 
concerns that the routing of oil mist- 
laden crankcase gases through 
turbochargers and other air handling 
equipment may foul this equipment. 
With the issuance of the methanol 
vehicle emission standards in 1989 this 
prohibition was applied to all methanol 
HDDEs whether they were naturally 
aspirated or noL The reasoning was that 
methanol engine crankcase gases were
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expected to be cleaner than petroleum 
diesel engine crankcase gases, and 
closer to gasoline engine crankcase 
emissions wtych are been routinely 
routed through turbochargers. Given 
that gaseous-fueled vehicles are also 
expected to have cleaner crankcase 
emissions than petroleum diesels, this 
prohibition on crankcase emissions was 
proposed to be applicable to all gaseous- 
fueled vehicles and engines as well, 
with no exemption for non-naturally 
aspirated, gaseous-fueled HDDEs.

Summary o f the com m ents: In 
general, the comments received in this 
area were in opposition to crankcase 
controls for gaseous-fueled vehicles and 
engines. Some commenters suggested 
that crankcase controls only be applied 
to naturally-aspirated gaseous-fueled 
engines, as is currently the case with 
petroleum HDDEs. Others stated that, 
due to their inherently low emissions, 
gaseous-fueled vehicles aijd engines 
should be exempt from all crankcase 
emission provisions. One commenter 
expressed concern about crankcase 
gases possibly fouling turbochargers, 
and then went on to say that gaseous- 
fueled vehicle crankcase emissions will 
be inherently clean and thus do not 
need to be regulated.

EPA response to com m ents: In the 
absence of compelling data showing that 
gaseous-fueled vehicle crankcase 
emissions are cleaner than those of their 
petroleum-fueled counterparts, the 
Agency believes it is prudent to extend 
the coverage of the current prohibition 
on crankcase emissions to include 
gaseous-fueled HDDEs. Additionally, 
EPA believes that, since the crankcase 
prohibition for methanol-fueled HDDEs 
is not limited to naturally-aspirated 
engines, as well as the fact that 
crankcase emissions are routinely 
routed through gasoline engine 
turbochargers, there is no reason to 
exempt non-naturally aspirated gaseous- 
fueled vehicles and engines from the 
crankcase emissions prohibition. As was 
noted in the leadtime discussion, the 
Agency expects that current technology 
gaseous-fueled engines will be able to 
meet these standards, and therefore the 
minimum amount of leadtime to allow 
for certification has been given.
However, since turbocharged gaseous- 
fueled HDDEs are generally derived 
from turbocharged petroleum HDDEs 
they do not tend to have crankcase 
emission controls. The Agency believes 
that, while the four year leadtime 
requirement in section 203(a)(3)(C) of 
the Act is not legally binding in the case 
of gaseous-fueled heavy-duty engines, in 
circumstances where the manufacturers 
must make changes to engine designs 
similar to those made to comply with

changes in gasoline or petroleum diesel 
requirements, section 203(a)(3)(C) may 
constitute a proper default period. In 
order to allow for the early introduction 
of gaseous-fueled HDDEs, the Agency is 
providing four years leadtime for 
crankcase controls on turbocharged 
gaseous-fueled HDDEs in the absence of 
factors indicating that another period is 
more appropriate. Thus, this provision 
will take effect for the 1998 model year. 
It should be noted that the four years of 
leadtime only applies to turbocharged 
gaseous-fueled HDDEs, and that the 
crankcase emission provisions for all 
other classes of gaseous-fueled vehicles 
will take effect with the 1997 model 
year mandatory certification, as well as 
for vehicles and engines certified 
optionally prior to the 1997 model year.
E. On-Board D iagnostics

Summary o f  the proposal: EPA did 
not specifically address in the 
November 5,1992 proposal the 
applicability of on-board diagnostics 
(OBD) requirements to gaseous-fueled 
vehicles. This is because the OBD 
regulations were not promulgated until 
after the gaseous-fueled vehicle 
standards were proposed.17 However, 
EPA proposed that emission standards 
for gaseous-fueled vehicles generally be 
equivalent to those for other vehicles. 
Implicitin that proposal is that gaseous- 
fueled vehicles would be required to 
meet the same OBD requirements as 
other vehicles (OBD II or Federal OBD, 
as applicable by model year).

Summary o f the com m ents: The 
Agency received several comments 
concerning OBD. These comments fell 
into two general areas. First, several 
commenters requested that the Agency 
clarify the applicability of OBD 
requirements to gaseous-fueled vehicles. 
Second, comments were received stating 
that additional leadtime should be 
allowed for natural gas-fueled vehicles 
to comply with OBD. The OBD 
provisions as promulgated require OBD 
systems to monitor for conditions which 
would result in certain increases in THC 
emissions. The argument for additional 
leadtime centered around the fact that 
natural gas vehicles will only be subject 
to NMHC standards while all other 
vehicles are subject to THC standards. 
During the course of the OBD 
rulemaking comments were received 
suggesting that natural gas systems only 
be required to measure NMHC emission 
effects. Commenters argued that the 
technology likely to be used to monitor 
for increases in THC could not be 
readily adapted to monitor for increases 
in NMHC. The Agency received a

17 58 FR 9468, February 19,1993.

comment suggesting that a delay until 
1998 would allow sufficient leadtime to 
develop the technology needed for 
natural gas-fueled vehicles to meet the 
OBD requirements.

EPA response to com m ents: The OBD 
requirements contained in the February
19.1993 rule were established pursuant 
to section 202(m) of the Clean Air Act. 
That subsection provides, in pertinent 
part:

(1) [T]he Administrator shall promulgate 
regulations under subsection (a) requiring 
manufacturers to install on all new light duty 
vehicles and light duty trucks diagnostic 
systems capable of—

(A) accurately identifying * * * emission- 
related systems deterioration or malfunction 
* * * which could cause or result in failure 
of the vehicles to comply with emission 
standards established under this section.

By its terms, the OBD provision 
applies only to vehicles for which 
emission standards have been 
established under section 202. The 
regulations promulgated on February
19.1993 simply add a new requirement 
that all new light-duty vehicles and 
light-duty trucks be equipped with an 
emission control diagnostic system 
capable of identifying emissions-related 
deterioration and malfunction as 
detailed in the regulations.18 Therefore, 
this provision would seem to apply 
automatically to gaseous-fueled vehicles 
as soon as mandatory emissions 
standards are established for those 
vehicles.

EPA agrees that leadtime until the 
1998 model year is necessary for full 
implementation of the Federal OBD 
requirements for natural gas-fueled 
vehicles. Therefore, under today’s 
regulations, implementation of Federal 
OBD systems will not be required for 
certification prior to model year 1998. 
This is the case for both for voluntary 
certification prior to model year 1997, 
and for mandatory certification in 
model year 1997. However, consistent 
with the approach taken in the OBD rule 
for vehicles granted a waiver from 
Federal OBD requirements on feasibility 
grounds, natural gas-fueled vehicles 
certified in the 1997 model year or 
optionally prior to the 1997 model year 
will be required to comply with OBD I 
provisions.

EPA believes that allowing leadtime 
for natural gas-fueled vehicles until the 
1998 model year is legally consistent 
with sections 202(m) and 202(a). To be 
sure, section 202(m)(2) specifically 
provides that the required OBD 
regulations shall take effect in model 
year 1994, subject to the Administrator’s 
authority to waiver application of the

19 58 FR at 9485: 40 CFR 86.094-1'>.
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regulations for model years 1994 and/or 
1995 for any vehicle for which the 
Administrator determines the 
regulations would be infeasible in those 
model years. But EPA believes that 
Congress intended this effective date 
provision to apply only to vehicles for 
which standards existed at the time of 
the enactment of the Clean Air Act 
Amendments of 1990. EPA does not 
believe that Congress intended this 
provision to require OBD to be 
implemented immediately upon 
promulgation of any emission standards 
under section 202(a)(1) for new kinds of 
alternative-fueled vehicles at any point 
after 1995. EPA cannot adopt new 
emission standards for natural gas- 
fueled vehicles that would trigger a 
mandatory OBD requirement that is not 
feasible. It is also unreasonable to 
believe Congress intended that EPA 
refrain from establishing mandatory 
emission standards for natural gas- 
fueled vehicles simply because an 
infeasible OBD requirement would 
automatically apply once such 
standards are established. The Agency’s 
efforts to ensure that natural gas fueled 
vehicles’ emissions are no greater than 
their petroleum-fueled counterparts 
should not be frustrated by a concern 
that compliance with an OBD 
requirement requires more leadtime 
than compliance with the emission 
standards themselves.

Rather, EPA believes that the OBD 
requirements under section 202(m)(l), 
to be promulgated under section 202(a), 
incorporate the general leadtime 
provision in section 202(a)(2). Section 
202(a)(2) specifically states that “[a]ny 
regulation prescribed under paragraph 
(1) of this subsection (and any revision 
thereof) shall take effect after such 
period as the Administrator finds 
necessary to permit the development 
and application of the requisite 
technology, giving appropriate 
consideration to the cost of compliance 
within such period.” EPA believes that 
this leadtime provision applies to all 
aspects of new standards established 
with respect to previously unregulated 
alternative-fueled vehicles. EPA agrees 
with commenters that leadtime until 
model year 1998 is necessary for 
implementation of Federal OBD systems 
for natural gas-fueled vehicles. 
Therefore, Federal OBD requirements 
will not apply for certification of such 
vehicles until model year 1998; 
compliance with OBD I provisions is 
required for any natural gas-fueled 
vehicles certified prior to the 1998 
model year, as discussed above.

EPA also recognizes that the current 
OBD regulations apply to vehicles 
subject to a THC standard. As long as

only a NMHC standard applies to 
natural gas-fueled vehicles, these 
regulations should arguably be amended 
to monitor deterioration arid 
malfunction regarding NMHC emissions 
performance. EPA anticipates 
commencing a rulemaking to make 
these changes to the OBD regulations as 
applicable to natural gas-fueled vehicles 
in the near future in time for the 
changes to apply in the 1998 model 
year. This issue does not effect the 
feasibility of compliance with OBD I 
requirements.

As was noted above, the Agency did 
not formally propose any specific 
requirements concerning the 
applicability of OBD requirements to 
gaseous-fueled vehicles. However, the 
Agency believes that this issue was 
fairly raised and sufficiently considered 
prior to the promulgation of this final 
rule since EPA’s initial proposal 
intended to extend all applicable 
emission standards to gaseous-fueled 
vehicles, and the Agency received 
several comments on OBD in response 
to that proposal. For more discussion of 
this issue please consult the summary 
and analysis document.
F. HC M easurement

Summary o f  the proposal: The current 
method for measuring exhaust NMHC, 
which was adopted for the Tier 1 
tailpipe standards, involves measuring 
THC and methane, and subtracting 
methane from THC to obtain NMHC. For 
NGVs the exhaust HC is primarily 
methane, whereas for other vehicles the 
exhaust methane tends to be a much 
lower percentage of THC. As a result, 
the current procedure is much less 
accurate for NGVs than for other 
vehicles, and the need for a better 
measurement technique is obvious. The 
NPRM discussed several potential 
options for improved, direct NMHC 
measurement. However, none of these 
techniques was developed sufficiently 
enough to warrant proposal. Thus, the 
Agency proposed, as an interim 
procedure, some slight modifications to 
the current procedure to improve its 
accuracy for NGVs. Additionally, EPA 
proposed that if a better technique had 
not been developed within the first two 
years of these standards’ applicability 
then full gas chromatograph (GC) 
analysis would be required. This was 
intended to provide the industry with 
incentive to develop a better alternative 
since the inaccuracies of the current 
procedure clearly preclude it from being 
a long term solution.

Summary o f  the com m ents: EPA 
received little comment on this aspect of 
the proposal. A few commenters vbiced 
support for the interim procedure, while

some expressed Concern over how 
resource-intensive full GC analysis 
would be for routine certification work.

EPA response to comments: The 
Agency agrees with the commenters that 
the modifications to the current 
procedure constitute the best interim 
option, and this is the technique that is 
contained in today’s rule. Additionally, 
EPA has entered into a Cooperative 
Research and Development Agreement 
(CRADA) with the California Air 
Resources Board and the American 
Automobile Manufacturers Association 
to address a variety of test procedures 
needs which have arisen out of the 
Clean Air Act Amendments. One of the 
projects the CRADA is addressing is that 
of an accurate technique for the direct 
measurement of NMHC. The Agency 
believes that since it is participating in 
the development process through the 
CRADA a technology-forcing approach 
is not necessary at this time. Thus, 
rather than finalize a requirement for 
full GC analysis, the best approach 
would be to continue to work through 
the CRADA to develop an NMHC 
technique which can be adopted as the 
certification procedure upon its 
completiqn. However, if an appropriate 
technique is not developed through the 
CRADA, EPA will consider a more 
accurate procedure such as the GC for 
the required procedure.
G. Fuel Com position

Summary o f  the proposal: It is the 
Agency’s belief that certification test 
fuels should resemble the fuels that a 
vehicle is likely to encounter in-use. 
Given the wide range of natural gas 
compositions currently available 
throughout the United States, the 
Agency proposed very broad 
specifications for natural gas 
certification fuel. These specifications 
included a range for methane content of 
74 to 98.5 percent, as well as broad 
ranges for several other parameters, hi 
the case of LPG fuel, much less 
information is available about 
composition variability nationally.
Thus, commercially available LPG was 
proposed as the certification fuel, with 
no specific ranges set on any parameters 
other than that the primary constituent 
be propane. The NPRM contained no 
provisions for the regulation of in-use 
composition of either fuel.

Summary o f  the com m ents: Although 
the Agency received some comments in 
support of its proposed certification fuel 
specifications, in general commenters 
believed that the proposed 
specifications were much too broad. In 
terms of natural gas specifications, the 
comments in favor of tighter 
specifications fell into two general
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categories. First, several commenters 
stated that they agreed with EPA’s 
general approach of a broadly defined 
specification in order that certification 
fuel be representative of in-use fuel. 
These commenters, however, felt that 
the proposed fuel specification was 
much too broad and encompassed fuels 
which could not be considered 
representative of most natural gas. Other 
commenters felt that, in order to be able 
to meaningfully compare results from 
different tests, a very narrowly defined 
test fuel specification is needed! Most of 
these commenters recommended that 
EPA adopt the California Air Resources 
Board (CARB) certification fuel (90% 
methane, ± 1%, among other 
requirements) as the federal certification 
fuel. Some of the commenters who 
recommended a narrower range of 
specifications suggested that EPA adopt 
a range of specifications which would 
allow the use of CARB certification fuel 
(e.g., 89% methane, minimum, etc.).

The Agency received little comment 
on the proposed LPG certification fuel 
specifications. A few commenters 
suggested that EPA adopt the CARB LPG 
certification fuel specifications (93.5% 
propane, ±1%, etc.) as the federal 
certification fuel. Some commenters 
agreed with the proposal, stating that it 
allowed for the use of butane mixtures 
in LPG vehicles.

In addition to comments about 
certification fuel specifications, several 
comments were received requesting that 
the Agency adopt in-use fuel 
specifications. These comments 
generally came from engine and vehicle 
manufacturers. These commenters 
explained that in order to get maximum 
emission benefits from gaseous-fueled 
vehicles it is important to minimize in- 
use fuel composition variability. In 
addition, heavy-duty diesel engine 
manufacturers stated that, unlike 
stoichiometric engines utilizing oxygen 
sensor feedback control systems, lean- 
bum diesel engines have no way of 
accounting for fuel composition 
variability, and thus may encounter 
operational difficulties on some fuels.

EPA response to com m ents: The 
Agency both understands and sees the 
merits in the arguments for tighter 
certification fuel specifications.
However, as was previously stated, EPA 
also believes it is important that 
certification fuel be representative of in- 
use fuel. Thus, in developing today’s 
final rule the Agency has attempted to 
find a middle ground between these 
seemingly conflicting needs. In the case 
of natural gas certification fuel, the 
Agency is adopting the approach 
suggested by some commenters that the 
specification remain somewhat broad,

but allow for the use of CARB 
certification fuel. This specification 
includes a minimum methane content of 
89 percent, among other parameters. For 
the complete certification fuel 
specifications please see the regulatory 
text of today’s rule. These specifications 
were chosen both because they 
encompass over 90 percent of natural 
gas sold in the country and because 
there was some general support for them 
in the comments as a good compromise 
between EPA’s proposed specifications 
and CARB certification fuel.

Almost all of the gas not covered by 
this specification (i.e., gas with a 
methane content below 89 percent) is 
sold in high altitude areas where the gas 
tends to contain higher levels of inert 
gases than that sold at low altitudes.
The Agency believes that excluding 
high altitude gas from the specifications 
should not present a problem for 
vehicles which are certified using the 89 
percent minimum methane certification 
fuel but are operated at high altitudes 
because, in general, vehicles which will 
be certified under the provisions of 
today’s rule are expected to utilize 
electronic feedback control systems for 
proper management of the fuel/air ratio. 
The Agency believes that these systems 
will be able to account for any 
differences in fuel composition between 
high altitude natural gas and natural gas 
in the rest of the country.

It should be noted that, while the 
natural gas certification fuel 
specifications contained in today’s rule 
are much broader than CARB's, CARB 
certification fuel does fall within the 
federal specifications, and thus could be 
used for certification testing. For a 
further discussion of this issue please 
consult the summary and analysis of 
comments document available in the 
public docket.

The Agency would like to take a 
similar approach for LPG certification 
fuel as it took for natural gas 
certification fuel. However, there is little 
information available about in-use LPG 
composition upon which such a fuel 
specification could be based. Thus, EPA 
believes it prudent to adopt commercial 
LPG as the certification fuel at this time. 
Should adequate information on in-use 
LPG composition become available at 
some point in the future, EPA may elect 
to define a certification fuel 
specification for LPG at that time.

Today’s rule contains no controls on 
in-use fiiel composition for either 
natural gas or LPG. EPA does not 
believe that the need for such in-use 
controls has been adequately 
demonstrated. Further, the cost- 
effectiveness of such controls is not 
likely to justify such action. The Agency

is concerned, however, about the 
possibility of in-use fuel composition 
changes over time, and urges the natural 
gas and LPG industries to take steps to 
minimize such variations. Should the 
in-use compositions of these fuels 
change in such a way as to adversely 
impact the emissions performance of 
gaseous-fueled vehicles the Agency 
would likely take steps to address the 
issue at that time, either through 
corresponding changes in certification 
fuel specifications, or possibly through 
in-use fuel composition specifications.
H. Fuel Econom y

Summary o f the proposal: The NPRM 
included test procedures and 
calculations for determining the fuel 
economy of natural gas-fueled light-duty 
vehicles and light-duty trucks for 
purposes of allowing them to be 
included in a manufacturer’s CAFE 
calculation. The proposed procedures 
for determining the fuel economy of 
natural gas vehicles (NGV) utilize the 
same principles as those used in the 
procedures currently in place for 
gasoline vehicles. Availability of CAFE 
credits for NGVs was mandated in the 
Alternative Motor Fuels Act (AMFA) of 
1988 (Public Law 100-494, October 14, 
1988), to be effective with the 1993 
model year. No CAFE provisions 
regarding LPG vehicles were proposed.

Summary o f  the com m ents: In 
general, the comments regarding the 
CAFE provisions for NGVs were very 
supportive. Some commenters urged 
EPA to quickly finalize this rule in order 
to assure that CAFE credits will be 
available for 1993 model year NGVs.
The lack of fuel economy provisions for 
LPG vehicles, however, was perceived 
by many as an unfair disadvantage for 
LPG vehicles. Additionally, many 
commenters pointed out that the 
National Energy Policy Act of 1992 
mandated the availability of CAFE 
credits for LPG vehicles, and urged EPA 
to finalize fuel economy test procedures 
and calculations for LPG vehicles.

EPA response to com m ents: The 
Agency did not propose fuel economy 
measurement procedures for LPG 
vehicles because prior to the National 
Energy Policy Act of 1992 the 
determination of whether LPG vehicles 
should be included in the CAFE 
program was required to be made by the 
Secretary of Transportation under the 
Energy Policy and Conservation Act 
(U.S.C. 2001(5)). At the time EPA issued 
the NPRM for today’s action the 
Secretary of Transportation had not 
made a determination to include LPG 
vehicles in the CAFE program. The 
Energy Policy Act allowing LPG 
vehicles to participate in the CAFE



8 4 8 6 Federal Register / Vol. 59, No. 182 / Wednesday, September 21, 1994 / Rules and Regulations

program was signed into law just as EPA 
issued its proposal. Thus, no fuel 
economy provisions were proposed for 
LPG vehicles. There are two reasons 
why EPA is not adopting fuel economy 
provisions for LPG vehicles in this rule. 
First, before EPA can adopt fuel 
economy test procedures and. 
calculations for LPG vehicles, the U S. 
Department of Transportation (DOT) is 
required by the Energy Policy Act to 
determine a fuel equivalency factor 
equating gasoline and LPG so that fuel 
economy can be calculated on a gasoline 
gallon- equivalent basis. This fuel 
equivalency factor has not yet been set 
by DOT. Second, the Agency believes 
that the required new fuel economy 
measurement provisions for LPG 
vehicles must be subject to public notice 
and comment. Thus, the Agency will 
work with DOT to develop the fuel 
equivalency factor, and, upon 
determination of that factor, will 
propose LPG fuel economy provisions 
in a separate Agency rulemaking action.
I. A fterm arket Conversions
1. Applicability

Summary o f the proposal: It is the 
Agency’s policy that, based on the 
tampering provisions of section 
203(a)(3) of the Act, aftermarket 
conversions should not degrade the 
emissions performance of the vehicle 
being converted, and that following a 
conversion a vehicle should still meet 
the emission standards it was originally 
certified as meeting dn any fuels it is 
capable of using. Under this policy any 
conversion which degrades the 
emissions performance of the vehicle is 
considered tampering. In order to clarify 
how compliance with this policy can be 
demonstrated, the Agency proposed that 
converters can certify as new vehicle 
manufacturers using the current new 
vehicle certification procedures 
applicable to small volume 
manufacturers. The Agency requested 
comment on whether the volume limit 
of 10,000 units that currently defines a 
small volume manufacturer should 
apply to conversions as well, or 
whether, as proposed, the small volume 
procedures should apply to all 
converters, regardless of the conversion 
sales volume of the company seeking 
the certification. These certification 
requirements were proposed to apply to 
all aftermarket conversions performed 
or sold after December 31,1993, 
regardless of the class or model year of 
the vehicle being converted. In the 
proposal the Agency stated its belief 
that this rule would not require any 
leadtime for technology development 
and that the only leadtime required

would be for the actual certification 
process.

Summary o f the com m ents: In 
general, the comments received on the 
aftermarket conversion provisions were 
very supportive, with several 
commenters expressing the need for 
such requirements, and none 
completely opposed. One commenter 
suggested that these requirements 
should only apply to conversions in 
areas which are not in attainment with 
national ambient air quality standards. 
Comments were received both in favor 
of and opposed to applying the 10,000 
limit to the use of the small volume 
procedures for conversions. Other 
comments received indicated that there 
was some confusion as to the 
applicability of the proposed 
requirements to conversions done before 
1994» as well as to conversions of pre- 
1994 model year vehicles performed 
after December 31,1993.

EPA response to com m ents: As was 
stated in the description of today’s rule, 
an aftermarket conversion company can 
choose to comply with these provisions 
to obtain an exemption from the 
tampering prohibition. Only 
conversions which are intended to 
generate some form of credit, such as 
clean-fueled fleet vehicle purchase 
credits, will be required to comply with 
these provisions. Converters which 
choose not to obtain an exemption from 
the tampering prohibition under this 
procedure will be handled under the 
current tampering policy. Given that 
this is an optional certification 
procedure for conversions the issues of 
leadtime and mandatory start date are 
less relevant.

The Agency agrees with the comment 
that the production volume limits that 
currently define a small volume 
manufacturer also apply to converters 
seeking to certify as manufacturers 
under today's program. The Agency 
expects that the demand for aftermarket 
conversions will grow dramatically over 
the next few years in response to a 
variety of state and federal programs. It 
seems reasonable to require the larger 
conversion companies to undergo full 
new vehicle certification if they choose 
to get an exemption from the tampering 
prohibition by certifying as a 
manufacturer. Thus, the volume limits 
that currently apply to manufacturers 
seeking to certify under the small 
volume manufacturers provisions will 
also apply to converters seeking to 
certify as manufacturers. The Agency 
recognizes that, while the current small 
volume manufacturers limit applies to 
sales for a particular model year, 
conversions are routinely performed on 
older vehicles, and a conversion

company may offer conversion systems 
for vehicles from several different model 
years at any given time. Thus, the
10.000 sales volume limit for certifying 
under the small volume manufacturers 
procedures will apply to calendar year 
sales for the purposes of aftermarket 
conversions. For a further discussion of 
how this volume limit will be applied 
see the summary and analysis of 
comments document.
2. Test Procedures

Summary o f the proposal: In the 
NPRM the Agency proposed using the 
same test procedures for conversions 
that are used for new vehicle and engine 
certification. This approach was 
proposed because the Agency believes 
that this is the only way of truly 
measuring the ©missions performance of 
a conversion relative to the emission 
standards applicable to the original 
vehicle or engine.

Summary o f the com m ents: Most of 
the comments received on the issue of 
test procedures for aftermarket 
conversions concerned the differences 
between EPA’s proposed procedures 
and those adopted by CARB. In general, 
where there are differences between 
GARB’s procedures and those proposed 
by EPA the commenters requested that 
the Agency adopt the CARB procedures 
instead of what it proposed. In the case 
of procedures for converted light-duty 
vehicles and light-duty trucks EPA’s 
proposed test procedures are essentially 
the same as GARB’s. Thus, there is no 
issue in the case of light-duty vehicle 
and light-duty truck certification 
procedures for aftermarket conversions.

EPA’s proposed procedures for 
conversions of vehicles whose engines 
were originally certified on an engine 
dynamometer (i.e., most heavy-duty 
engines) are quite different than 
CARB’s. As was previously mentioned, 
the Agency proposed that conversions 
in this category be certified using the 
test procedure used to certify the 
original engine. That procedure is the 
engine dynamometer-based heavy-duty 
transient test. CARB’s procedures use 
the chassis dynamometer-based urban 
dynamometer driving cycle for 
conversions of vehicles 14,000 pounds 
and under gross vehicle weight (GVW). 
For conversions of vehicles greater than
14.000 pounds GVW, CARB’s 
procedures allow for either steady-state 
chassis dynamometer testing or an 
engine dynamometer test approved by 
the CARB Executive Officer. Most of the 
comments received on this issue 
requested that, in order to reduce 
compliance costs, EPA adopt the CARB 
test procedures for aftermarket 
conversions. One commenter also
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suggested that it is unfair to require 
conversions for heavy-duty engines to 
be certified using the heavy-duty 
transient test because there are few 
available testing facilities at which one 
could get the required testing done.

EPA response to com m ents: The 
Agency continues to believe that the 
most appropriate way to determine 
whether an aftermarket conversion 
meets the emission standards that the 
original vehicle or engine was certified 
to is to use the same test procedures that 
were used in certifying the original 
vehicle or engine. As the comments 
suggest, this is only an issue for the 
conversions intended for vehicles 
originally certified using the engine 
dynamometer procedures. While the 
Agency understands the concerns 
voiced by the commenters, it does not 
believe that there is an adequate 
alternative to using the original test 
procedures when attempting to 
demonstrate compliance with the 
original standards. In the case of the 
CARB procedures, CARB uses an 
approach whereby compliance is 
determined by comparing post­
conversion emissions performance with 
pre-conversion performance, and 
allowing foT some increase in emissions 
to account for test to test variability. 
Given this approach, it is not nearly as 
important for CARB to use the same test 
procedures that were used to certify the 
original vehicle because the standards 
being certified to are not those the 
vehicle was originally certified as 
meeting. However, by taking this 
approach it is possible that an 
aftermarket conversion which exceeds 
the original configuration’s emissions 
standards could be certified, which is in 
conflict with the anti-tampering 
provisions of the Act.

In the case of vehicles over 14,000 
pounds GVW, CARB allows the use of 
eight mode steady-state testing, using 
the same pre-conversion, post- 
conversion comparison as for vehicles 
under 14,000 pounds GVW. Again, the 
Agency believes that it is possible with 
this approach to certify an aftermarket 
conversion which exceeds the original 
configuration’s emissions standards.
Also, the Agency does not believe that 
steady-state testing is appropriate under 
any circumstancesrit is well-understood 
that emission control systems can be 
designed for low emissions when tested 
using steady-state test procedures, but 
provide little emissions control under 
real-world, transient conditions.19 It is 
for this reason that EPA adopted the 
heavy-duty transient test cycle in place 
of the thirteen mode steady state test for

1945 FR 4136, January 21,1980.

all heavy-duty engine certification, 
effective in the mid-1980s. Thus, EPA 
does not believe that it would be 
appropriate to adopt the CARB test 
procedures for these vehicles. It should 
be noted that CARB does allow for 
alternative test cycles for vehicles over
14,000 pounds GVW, subject to advance 
approval from the Executive Officer. It 
is the Agency’s belief that, given the 
transient test is the test cycle which 
these vehicles would have originally 
been certified on, it is likely that CARB 
would approve its use for conversion 
certification, thus eliminating the need 
for two separate certification procedures 
for vehicles over 14,000 pounds GVW.
3. On-Board Diagnostics

Summary o f  the proposal: The 
Agency recently adapted requirements, 
effective for the 1994 model year and 
thereafter, which require on-board 
diagnostics (OBD) systems on new fight- 
duty vehicles and light-duty trucks.20 
The purpose of the OBD system is, in 
part, to monitor the performance of a 
vehicle’s emission control systems and 
signal to the vehicle operator if a system 
is malfunctioning. The Agency did not 
propose any specific requirements 
regarding how aftermarket conversions 
would interact with new vehicle OBD 
systems, but required that converted 
vehicles remain in compliance with all 
applicable Clean Air Act Title II 
emission requirements.

Summary o f  the com m ents: The 
Agency only received a few comments 
on the issue of aftermarket conversions 
and OBD. These comments tended not 
to be specific, but rather asked the 
Agency to clarify what die requirements 
were for an aftermarket conversion on 
an OBD-equipped vehicle. A few 
commenters suggested that EPA require 
new vehicle manufacturers to provide 
some means of shutting off the OBD 
system during alternative fuel operation 
in order to prevent the system from 
storing faulty trouble codes.

EPA response to com m ents: As 
explained in the preamble to the 
proposed rule, EPA believes that a 
tampering exemption should be 
conditioned upon certification 
demonstrating that the converted 
vehicle has the ability to comply with 
the applicable emission standards and 
will have demonstrated adequate 
durability. As was mentioned above, 
shortly after publication of the proposal 
for this rule, the Agency adopted 
requirements, effective for the 1994 
model year, which require OBD systems 
on new light-duty vehicles and light- 
duty trucks.

20 58 FR 9468, February 19,1993.

While the aftermarket conversions 
proposal did not explicitly make clear 
that compliance with the OBD 
requirements (as well as certain other 
title II requirements) must be 
demonstrated to obtain a certification, 
the Agency believes this is implicit in 
the discussion of die justification for the 
exemption. The Agency explained in 
the proposal that “Congress intended to 
prohibit tampering that would result in 
emission noncompliance,” and that 
“[t]he language of the tampering 
provisions emphasizes the compliance 
of the vehicle with the title II 
regulations.”

EPA’s justification for the exemption 
for conversions from tampering 
restrictions was based on the 
incongruity of prohibiting conversions 
that result in a vehicle meeting emission 
standards applicable to vehicles of the 
fuel type to which the vehicles have 
been converted. The OBD requirements, 
even if not “omissions standards” in the 
traditional sense, clearly have an 
underlying emissions control purpose. 
And the tampering prohibitions of 
section 203(a)(3) of the Act explicitly 
apply to the disabling of any device 
“installed on or in a motor vehicle or 
motor vehicle engine in compliance 
with regulations under this title. . .” 
Disabling an OBD system is clearly 
prohibited as tampering. It is therefore 
not at all clear that EPA would have 
authority to provide an exemption from 
the tampering prohibition for a 
conversion that do not meet the same 
OBD requirements as the vehicle would 
have had to meet had it been originally 
manufactured to operate on fuel type to 
which it has been converted.

The logic of the Agency’s tampering 
exemption for aftermarket conversions 
thus indicates that the Agency intended 
that the exemption be conditioned on 
compliance with all title II requirements 
applicable to the converted vehicle 
when operating on either fuel. Certainly, 
even if the proposal did not specifically 
make clear that it intended to require 
compliance with OBD as a condition for 
a tampering exemption, that 
requirement is a logical outgrowth of the 
discussion in the proposal. The 
comments of interested parties reflect a 
recognition of EPA’s authority to require 
compliance with OBD as a condition of 
the tampering exemption. These 
comments demonstrate the adequacy of 
notice.21
4. Liability

Summary o f  the proposal: In the 
NPRM the Agency proposed that, in

21 See Shell Oil Co. v. EPA, 950 F.2nd 741, (Dec. 
6,1991).
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order to be exempt from the Clean Air 
Act’s tampering prohibition, the 
manufacturers and installers of 
aftermarket conversions must accept in- 
use liability for warranty and recall as 
outlined in section 207 of the Act and 
its implementing regulations.22 
Additionally, EPA proposed that the 
vehicle’s original manufacturer remain 
liable for the in-use performance of any 
systems which retain their original 
purpose following conversion, except in 
cases where the failure of such a system 
is determined to be caused by the 
conversion. The Agency proposed that 
the useful life of a conversion be the 
same as that of the vehicle being 
converted, and requested comment on 
whether the useful life of the conversion 
should be measured from the time of the 
conversion or from the time of the 
original vehicle’s manufacture.

Summary o f  the com m ents: The 
Agency received a variety of comments 
on the proposed liability scheme. In 
general, commenters agreed on the need 
for in-use liability for warranty and 
recall, but differed on where or with 
whom this liability should be placed. 
Some commenters suggested that the 
primary liability should be with the 
conversion system manufacturer, and 
that the installer should only be held 
liable for the proper installation of the 
conversion system. Other commenters 
agreed with EPA’s proposed liability 
suggesting both that this approach 
would protect the conversion consumer 
in the event that one party went out of 
business, and that it would allow 
manufacturers and installers to 
negotiate risk of failure between them. 
Comments received on the issue of 
liability of the vehicle’s original 
manufacturer for the proper functioning 
of original equipment also supported 
both sides of the issue, with some 
commenters suggesting that the original 
manufacturer’s liability should end at 
the time of conversion and others 
supporting the Agency ’s proposed 
approach. Finally, all comments 
received on the issue of when the useful 
life begins were in favor of reducing the 
useful life requirement of the 
conversion by the amount of the original 
vehicle’s useful life which had already 
passed at the time of conversion. These 
commenters suggested that, because 
aftermarket conversions generally 
depend on the original vehicle 
equipment to some extent for emissions 
performance, it would not be 
appropriate to require the conversion to 
continue meeting applicable emission 
standards after the original equipment 
had exceeded its useful life.

22 40 CFR Part 85.

EPA response to the com m ents: The 
Agency believes that by holding the 
entity which certifies the conversion 
system liable for the in-use performance 
of the converted vehicle it has the 
greatest chance of assuring quality 
conversions which will meet applicable 
emission standards throughout their 
useful lives. If poor installation were a 
defense to liability, then certifiers 
would have no interest in insuring their 
installers are competent. Such an 
approach does not rely on who 
manufactures or installs the system, but 
on who certifies the system as meeting 
applicable standards. At the time of 
vehicle conversion the system certifier 
assumes liability for the converted 
vehicle’s in-use emissions performance. 
The certifier may elect to have outside 
agents conduct installations. However, 
the certifier will be solely responsible 
for the converted vehicle’s in-use 
emission performance. For this reason 
the Agency recommends that those 
certifiers electing to have outside agents 
conduct installations work to assure 
quality system installation.

EPA believes that it is appropriate to 
hold the original vehicle manufacturer 
liable for the performance of any parts 
or systems which retain their original 
function following conversion. If the 
failure of such a part or system could be 
traced to the conversion then the 
liability would lie with the conversion 
certifier. A good indication of where the 
liability lies in such situations would be 
whether the failure of a part or system 
is also occurring in non-converted 
configurations of the same vehicle.

The Agency agrees with the 
comments that it is not appropriate to 
extend the useful life of a conversion 
past that of the original vehicle, given 
that conversions generally rely on many 
original vehicle components for proper 
operation. Thus, the applicable useful 
life of any conversion will be reduced 
by the amount of mileage on the vehicle 
at the time of conversion (i.e., the useful 
life of a conversion will end at the same 
point that the useful life of the original 
vehicle ends).
IV. Environmental Effects ’*

The general goal of today's emission 
standards is to provide a level playing 
field for gaseous-fueled vehicles relative 
to other currently regulated vehicles, 
and to remove a potential barrier to their 
commercial production. Thus, this rule 
is not intended to generate significant 
emission reductions beyond those 
achieved by vehicles operating on other 
fuel types. As such, the Agency has not 
attempted to accurately quantify the 
environmental effects of today’s rule. 
However, there are likely to be some

beneficial differences between the 
emissions from gaseous-fueled vehicles 
and conventional vehicles, including 
possible benefits in the areas of NMHC, 
CO and air toxics, as well as benefits 
associated with improved aftermarket 
conversions. For a complete discussion 
of these potential benefits please consult 
the discussion of environmental effects 
contained in the NPRM.23
V. Economic Impacts

The Agency expects the emission 
standards contained in this rule to be 
attainable using emission control 
technology which is similar to that used 
on current vehicles. Indeed, this has 
been the case thus far with the vehicles 
which have shown die ability to comply 
with the standards. Thus, EPA expects 
that the cost of emission controls for 
natural gas- and liquefied petroleum 
gas-fueled vehicles will be similar to 
that for current vehicles. There are two 
instances, however, where compliance 
with the standards may be less costly for 
gaseous-fueled vehicles than for current 
vehicles: evaporative emissions, and 
exhaust aftertreatment for gaseous- 
fueled heavy-duty diesel engines. For a 
complete discussion of these potential 
benefits please consult the discussion of 
economic impacts contained in the 
NPRM.24

It is not expected that these 
regulations will have a significant 
impact on the cost of aftermarket 
conversions of conventional-fueled 
vehicles to operate on gaseous fuels.
The chief area of change in response to 
these regulations will be in the area of 
durability improvements. This may 
involve some increase in cost, but 
overall the impacts should be small.

Since the purpose of today’s 
standards is to remove the regulatory 
uncertainty associated with gaseous- 
fueled vehicles and to place them on an 
equal footing with other vehicles, and 
not necessarily to achieve emission 
reductions, the Agency does not believe 
it is appropriate to perform a cost- 
effectiveness analysis for these 
standards. Although the Agency does 
expect some emission reductions to 
result from these standards, that is not 
the purpose of these regulations. Thus, 
the benefits cannot be readily quantified 
in terms of pollutant inventory 
reductions, nor is it appropriate to do 
this. For these reasons no-cost 
effectiveness analysis was performed.
VI. Statutory Authority

Authority for the actions in this rule 
is granted to EPA by sections 202, 203

Ì 3 57 FR 52912, November 5,1992. 
24 57 FR 52912, November 5,1992.



Federal Register /  Vol. 59, No, 182 / Wednesday, September 21, 1994 / Rules and Regulations4 8 4 8 9

and 301(a) of the Clean Air Act (42 
U.S.C. 7521 and 7601(a)).
VII. Executive Order 12866

Under Executive Order 12866,25 the 
Agency must determine whether the 
regulatory action is "significant” and 
therefore subject to Office of 
Management and Budget (OMB) review 
and the requirements of the Executive 
Order. The Older defines ‘‘significant 
regulatory action” as one that is likely 
to result in a rule that may:

(1) have an annual effect on the 
economy of $100 million or more or 
adversely affect in a material way the 
economy, a sector of the economy, 
productivity, competition, jobs, the 
environment, public health or safety, or 
State, local oar tribal governments or 
communities;

(2) create a serious inconsistency or 
otherwise interfere with an action taken 
or planned by another agency;

(3) materially alter the budgetary 
impact of entitlements, grants, user fees, 
or loan programs or the rights and 
obligations of recipients thereof; or

(4) raise novel legal or policy issues 
arising out of legal mandates, the 
President’s priorities, or the principles 
set forth in the Executive Order.

Pursuant to the teams of Executive 
Order 12866, OMB has notified EPA 
that it considers this a ‘‘significant 
regulatory action” within the meaning 
of the Executive Order, EPA has 
submitted this action to OMB for 
review. Changes made in response to 
OMB suggestions or recommendations 
will be documented in the public 
record.
VIII. Reporting and Recordkeeping 
Requirements

The information collection 
requirements contained in this rule have 
been submitted for approval to the 
Office of Management and Budget 
(OMB) under the provisions of the 
Paperwork Reduction Act, 44 U.S.C.
3501 et seq. Public recordkeeping 
burden is estimated to average 115 
hours per response. It is not anticipated 
that the revisions being promulgated 
today will have any impact on die 
recordkeeping burden. These 
requirements are not effective until 
OMB approves them and a technical 
amendment to that effect is published in 
the Federal Register.

Send comments regarding the burden 
estimate, including suggestions for 
reducing this burden to Chief, 
Information Policy Branch, EPA, 401 M 
St., SW. (2136), Washington, DC 20460; 
and to the Office of Information and

25 58 FR 51735, October 4,1993.

Regulatory Affairs, Office of 
Management and Budget, Washington, 
DC 20503, marked ‘‘Attention; Desk 
Officer foT EPA.”
IX. Impact on Small Entities

Under the Regulatory Flexibility Act,
5 U.S.C. 601 et seq., EPA is required to 
determine whether a regulation will 
have a significant adverse impact on a 
substantial number of small entities. 
Pursuant to section 605(b) of the 
Regulatory Flexibility Act, 5 U.S.C. 
605(b), the Administrator certifies that 
this rule will not have a significant 
economic impact on a substantial 
number of small entities. Hie new 
vehicle standards will affect only 
manufacturers of motor vehicles and 
motor vehicle engines, a group which 
does not contain a substantial number of 
small entities. The aftermarket 
conversion portions of today’s 
regulations will not significantly impact 
the »nail businesses in the aftermarket 
conversion industry because the 
provisions are voluntary, and the cost of 
voluntary compliance with these 
requirements will be small when spread 
over the projected volumes of 
conversions expected to be sold in the 
near future.
X. Judicial Review

Under section 307(b)(1) of the Clean 
Air Act, EPA hereby finds that these 
regulations are of national applicability. 
Accordingly, judicial review of this 
action is available only by filing a 
petition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit by September 21,
1994. Under section 307(b)(2) of the Act, 
the requirements which are the subject 
of today’s notice may not be challenged 
later in judicial proceedings brought by 
EPA to enforce these requirements.
List of Subjects
40 CFR Part 80

Environmental protection, 
Administrative practice and procedures. 
Air pollution control, Motor vehicle 
pollution.
40 CFR Part 85

Imports, Labeling, Motor vehicle 
pollution, Reporting and recordkeeping 
requirements, Research, Warranties.
40 CFR Part 86

Administrative practice and 
procedures, Air pollution control. 
Incorporation by reference, Motor 
vehicles, Labeling, Motor vehicle 
pollution, Reporting and recordkeeping 
requirements.

40 CFR Peat 83
Administrative practice and 

procedures, Air pollution control, Motor 
vehicle pollution, Reporting and 
recordkeeping requirements.
40 CFR Part 600

Administrative practice and 
procedures, Fuel economy, 
Incorporation by reference, Motor 
vehicles, Reporting and recordkeeping 
requirements.

Dated: May 27,1994.
Carol M . Browner,
Administrator.

For the reasons set forth in the 
preamble, parts 80, 85,86, 88 and 600 
of chapter I of title 40 of the Code o f  
F ederal Regulations are amended, as set 
forth below;

PART 80—[AMENDED]
1. The authority citation for part 80 

continues to read as follows:
A uthority: Secs. 144, 211, and 301(a) of the 

Clean Air Act as amended (42 U.S.C. 7414, 
7545, and 7601(a)).

2. Section 80,2 of subpart A is 
amended by revising paragraphs (j) and
(o), and adding new paragraphs (oo), (tt) 
and (uu), to read as follows;

§ 80.2 Definitions.
* * * * ft

(j) R etail outlet means any 
establishment ad which gasoline, diesel 
fuel, methanol, natural gas or liquefied 
petroleum gas is sold or offered for sale 
for use in motor vehicles.
* * * * *

(o) W holesale purchaser-consum er 
means any organization that is an 
ultimate consumer of gasoline, diesel 
fuel, methanol, natural gas or liquefied 
petroleum gas and which purchases or 
obtains gasoline, diesel fuel, natural gas 
or liquefied petroleum gas from a 
supplier for use in motor vehicles and, 
in the case of gasoline, diesel fuel, 
methanol or liquefied petroleum gas, 
receives delivery of that product into a 
storage tank of at least 550-gallon 
capacity substantially under the control 
of that organization. 
* * * * *

(oo) Liquefied petroleum  gas means a 
liquid hydrocarbon fuel that is stored 
under pressure and is composed 
primarily of species that are gases at 
atmospheric conditions (temperature = 
25°C and pressure = 1 atm), excluding 
natural gas.
* * * * *

(tt) Natural gas means a fuel whose 
primary constituent is methane.

(mi) M ethanol means any fuel sold for 
use in motor vehicles and commonly
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known or commercially sold as 
methanol or MXX, where XX is the 
percent methanol (CH3OH) by volume.

3. Section 80.22 pf subpart B is 
amended by revising the title to read as 
follows:

§ 80.22 Controls applicable to gasoline 
and methanol retailers and Wholesale 
purchaser consumers.
if it it it it

4. A new § 80.32 is added to subpart 
B, to read as follows:

§80.32 Controls applicable to liquefied 
petroleum gas retailers and wholesale 
purchaser-consumers.

After January 1,1998 every retailer 
and wholesale purchaser- consumer 
handling over 13,660 gallons of 
liquefied petroleum gas per month shall 
equip each pump from which liquefied 
petroleum gas is introduced into motor 
vehicles with a nozzle that has no 
greater than 2.0 cm3 dead space from 
which liquefied petroleum gas will be 
released upon nozzle disconnect from 
the vehicle, as measured from the 
nozzle face which seals against the 
vehicle receptacle “O” ring, and as 
determined by calculation of the 
geometric shape of the nozzle. After 
January 1, 2000 this requirement applies 
to every liquefied petroleum gas retailer 
and wholesale purchaser- consumer. 
Any dispensing pump shown to be 
dedicated to heavy-duty vehicles is 
exempt from this requirement.

5. A new § 80.33 is added to Subpart 
B, to read as follows:

§ 80.33 Controls applicable to natural gas 
retailers and wholesale purchaser- 
consumers.

(a) After January 1,1998 every retailer 
and wholesale purchaser-consumer 
handling over 1,215,000 standard cubic 
feet of natural gas per month shall equip 
each pump from which natural gas is 
introduced into natural gas motor 
vehicles with a nozzle and hose 
configuration which vents no more than 
1.2 grams of natural gas to the 
atmosphere per refueling of a vehicle 
complying with § 86.098-8(d)(l)(iv) of 
this chapter, as determined by 
calculation of the geometric shape of the 
nozzle and hose. After January 1, 2000 
this requirement applies to every 
natural gas retailer and wholesale 
purchaser-consumer. Any dispensing 
pump shown to be dedicated to heavy- 
duty vehicles is exempt from this 
requirement.

(b) The provisions of paragraph (a) of 
this section can be waived for refueling 
stations which were in operation on or 
before January 1,1998 provided the 
station operator can demonstrate, to the 
satisfaction of the Administrator, that

compliance with paragraph (a) of this . 
section would require additional 
compression equipment or other 
modifications with costs similar to or 
greater than the cost of additional 
compression equipment.

PART 85—[AMENDED]
6. The authority citation for part 85 

continues to read as follows:
A uthority: 42 U.S.C. 7521, 7522, 7524, 

7525, 7541, 7542, 7543, 7547, and 7601(a), 
unless otherwise noted.

7. A new subpart F is added to part 
85 to read as follows:
Subpart F—Exemption of Aftermarket 
Conversions From Tampering Prohibition
Sec.
85.501 General applicability.
85.502 Definitions.
85.503 Conditions of exemption.
85.504 Applicable standards.
85.505 Labeling.

Subpart F—Exemption of Aftermarket 
Conversions From Tampering 
Prohibition

§85.501 General applicability.
Sections 85.501 through 85.505 are 

applicable to aftermarket conversion 
systems for which an enforcement 
exemption is sought from the tampering 
prohibitions contained in section 203 of 
the Act.

§ 85.502 Definitions.
(a) The Act means the Clean Air Act 

as amended (42 U.S.C. 7501 et seq.).
(b) Adm inistrator means the 

Administrator of the Environmental 
Protection Agency or his or her 
authorized representative.

(c) A fterm arket conversion system  
means any combination of hardware, 
including but not limited to fuel storage 
and fuel metering hardware, which is 
installed on a light-duty vehicle, light- 
duty truck, heavy-duty vehicle, or 
heavy-duty engine with the effect of 
allowing the vehicle or engine to 
operate on a fuel other than the fuel 
which the vehicle or engine was 
originally certified to use. Components 
which do not affect the emissions 
performance of the converted vehicle or 
engine, as determined by the 
Administrator, are not included for the 
purposes of this subpart.

(a) A fterm arket conversion installer 
means any company or individual 
which installs an aftermarket 
conversion system on a light-duty 
vehicle, light-duty truck, heavy-duty 
vehicle, or heavy-duty engine with the 
effect of allowing the vehicle or engine 
to operate on a fuel other than the fuel 
which the vehicle or engine was 
originally certified to use.

(e) A fterm arket conversion certifier 
means any company or individual 
which assembles the various aftermarket 
conversion hardware components into a 
particular combination or configuration 
and certifies that combination or 
configuration according to the 
provisions of this subpart.

(f) M odel Year means the 
manufacturer’s annual production 
period (as determined by the 
Administrator) which includes January 
1 of such calendar year: Provided, That 
if the manufacturer has no annual 
production period, the term m odel year 
shall mean die calendar year.

§ 85.503 Conditions of exemption.
(a) As a condition of receiving an 

enforcement exemption from the 
tampering prohibitions contained in 
section 203 of the Act, an aftermarket 
conversion certifier must certify the 
aftermarket conversion system, using 
the applicable procedures in part 86 of 
this chapter, and meeting the applicable 
standards and requirements in §§85.504 
and 85.505, and accept liability for in- 
use performance of the aftermarket 
conversion system as outlined in this 
part.

(b) As a condition of receiving an 
enforcement exemption from the 
tampering prohibitions contained in 
section 203 of the Act, an aftermarket 
conversion installer must:

(1) Install a conversion which has 
been certified as a new vehicle or 
engine, using the applicable procedures 
in part 86 of this chapter; and meeting 
the applicable standards and 
requirements in §§ 85.504 and 85.505; 
and

(2) Accept liability for in-use 
performance of the aftermarket 
conversion system as outlined in this 
part.

§85.504 Applicable standards.
(a) The emission standards applicable 

to conversions of 1993 and later model 
year vehicles and engines are:

(1) All of the requirements that would 
apply if the conversion were being 
certified as if it were a new vehicle or 
engine.

(2) If a vehicle or engine to be 
converted was originally certified to a 
NOx or particulate family emission limit 
other than the applicable new vehicle 
NOx or particulate standard, the family 
emission limit is the applicable 
standard.

(b) The emission standards applicable 
to conversions of 1992 and earlier 
model year vehicles and engines are’

(1) Exhaust hydrocarbons (as 
app licable by fu el type). The Tier 0 
hydrocarbon standards, as applicable by
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vehicle class, contained in §§ 86.094-8 
and 86.094—9 of this chapter, and the 
hydrocarbon standards, as applicable by 
engine class, contained in §§ 86.094-10 
and 86.094—11 of this chapter;

(2) CQ, NOx and particulate. The 
applicable CO, NOx and particulate 
standards or NOx and particulate family 
emission limits the vehicle or engine 
was originally certified as meeting;

(3) Evaporative hydrocarbons. Any 
evaporative requirements applicable to 
the original vehicle or engine will 
remain applicable to the conversion if 
the converted vehicle or engine retains 
the ability to operate on the fuel which 
it was designed and certified to use.

§ 85.505 Labeling.

(a) The aftermarket conversion 
certifier shall provide with each 
aftermarket conversion system a 
supplemental emission control 
information label, which shall be affixed 
by the aftermarket conversion installer 
in a permanent manner to each 
converted vehicle, in a location adjacent 
to the original emission control 
information label required in § 86.092- 
35 of this chapter. If the supplemental 
label cannot be placed adjacent to the 
original label, it shall be placed in a 
location where it will be seen by a 
person viewing the original label.

(b) The supplemental label shall be 
affixed in such a manner that it cannot 
be removed without destroying or 
defacing the label. The label shall not be 
affixed to any equipment which is easily 
detached from the vehicle.

(c) The supplemental label shall 
clearly state that the vehicle has been 
equipped with an aftermarket 
conversion system designed to allow it 
to operate on a fuel other than the fuel 
it was originally manufactured to 
operate on, and shall identify the fuel(s) 
which the vehicle is designed to use.

(d) The supplemental label shall show 
the vehicle model year; the aftermarket 
conversion certifier’s name, address and 
telephone number; the installer’s name, 
address, and telephone number; the date 
on which the aftermarket conversion 
system was installed; the mileage of the 
vehicle at the time of the conversion; 
and shall state that the converted 
vehicle complies with federal emission 
requirements.

(e) The supplemental label shall list 
any original parts that were removed 
during installation of the aftermarket 
conversion system, as well as any 
changes in tune-up specifications 
required for the aftermarket conversion 
system. ;

PART 86—[AMENDED]

8. The authority citation for Part 86 
continues to read as follows:

Authority: Secs. 202, 203, 205, 206, 207, 
208, 215, 216, 217 and 301(a) of the Clean Air 
Act as amended; 42 U.S.C. 7521, 7522, 7524, 
7525, 7541, 7542, 7549, 7550,7552 and 
7601(a)).

9. Section 86.1 is amended by revising 
the table in paragraph (b)(1) and adding 
a new paragraph (b)(3), to read as 
follows:

§86.1 Reference materials. 
* * * * *

(b) * * *
(1) * * *

Document number 
and name

40 CFR part 86 ref­
erence

ASTM E29-67 
(Reapproved 1980), 
Standard Rec­
ommended Practice 
for Indicating Which 
Places of Figures 
Are To Be Consid­
ered Significant in 
Specified Limiting 
Values.

ASTM E29-90, 
Standard Practice 
for Using Significant 
Digits in Test Data 
To Determine Con­
formance with 
Specifications.

ASTM D2163-91, 
Standard Test 
Method for Analysis 
of Liquefied Petro­
leum (LP) Gases 
and Propane Con­
centrates by Gas 
Chromatography.

ASTM D1945-91, 
Standard Test 
Method for Analysis 
of Natural Gas By 
Gas Chroma­
tography. *

86.094-26; 86.094- 
28; 86.1105-87

86.609-84; 86.609- 
96; 86.1009-84; 
86.1009-96; 
86.1442

86.113-91; 86.113- 
94; 86.1213-94; 
86.1313-90

86.113-91; 86.113- 
94; 86.513-90; 
86.1213-94; 
86.1313-90

* * * * *

(3) ANSI m aterial. The following table 
sets forth material from the American 
National Standards Institute that has 
been incorporated by reference. The first 
column lists the number and name of 
the material. The second column lists 
the section(s) of this part, other than 
§ 86.1, in which the matter is 
referenced. The second column is 
presented for information only and may 
not be all inclusive. Copies of these 
materials may be obtained from the 
American National Standards Institute, 
11 West 42nd Street, 13th Floor, New 
York, NY 10036.

Document number 
and name

40 CFR part 86 ref­
erence

ANSI/AGA NGV1- 
. 1994, Standard for 

Compressed Natu­
ral Gas Vehicle 
(NGV) Fueling Con­
nection Devices.

86.001-9; 86.004-9; 
86.098-8; 86.099- 
8; 86.099-9

10. The title of subpart A of part 86 
is revised to read as follows:

Subpart A— General Provisions for 
Emission Regulations fo r 1977 and 
later Model Year New Light-Duty 
Vehicles, Light-Duty Trucks and 
Heavy-Duty Engines, and for 1985 and 
Later Model Year New Gasoline Fueled, 
Natural Gas-Fueled, Liquefied 
Petroleum Gas-Fueled and Methanol- 
Fueled Heavy-Duty Vehicles

11. Section 86.001—9 of subpart A is 
amended by adding new paragraphs
(d)(l)(iii) and (d)(l)(iv), to read as 
follows:

§ 86.001 -9  Emission standards for 2001 
and later model year light-duty trucks.
* * * * *

(d) * * *
(1) * * *
(iii) H ydrocarbons (for liqu efied  

petroleum  gas-fueled vehicles). 0.15 
gram per gallon (0.04 gram per liter) of 
fuel dispensed.

(iv) Refueling receptacle (for natural 
gas-fueled vehicles). Refueling 
receptacles on natural gas-fueled 
vehicles shall comply with the 
receptacle provisions of the ANSI/AGA 
NGVl—1994 standard (as incorporated 
by reference in § 86.1). 
* * * * *

12. Section 86.001—28 of subpart A is 
amended by adding a new paragraph (h) 
to read as follows:

§ 86.001 -28 Compliance with emission 
standards.
* * * * *

(h) Fixed liquid level gauge waiver. 
Liquefied petroleum gas-fueled vehicles 
which contain fixed liquid level gauges 
or other gauges or valves which can be 
opened to release fuel or fuel vapor 
during refueling, and which are being 
tested for refueling emissions, are not 
required to be tested with such gauges 
or valves open, as outlined in § 86.157- 
98(d)(2), provided the manufacturer can 
demonstrate, to the satisfaction of the 
Administrator, that such gauges or 
valves would not be opened during 
refueling in-use due to inaccessibility or 
other design features that would prevent 
or make it very unlikely that such 
gauges or valves could be opened.

13. Section 86.004—9 of subpart A is 
amended by adding new paragraphs
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(d)(l)(iii) and (d)(l)(iv), to read as 
follows::

§ 86.004-9 Emission standards tor 2004 
and later model year light-duty trucks. 
* * # # - *

(d) * * *
(1) * * *
(iii) H ydrocarbons (for liqu efied  

petroleum  gas-fu eled  vehicles). Oils 
gram per gallon (0.04 gram per liter) of 
fuel dispensed.

(iv) R efueling receptacle (for natural 
gas-fueled v eh iclesf. Refueling 
receptacles on natural gas-fueled 
vehicles shall comply with die 
receptacle pro visions of the ANSI/AGA 
NGV1-1994 standard (as incorporated 
by reference in § 86.1).
it if *’ * *

14a. Section 86.004^-28 of subpart A is 
amended by adding, a new paragraph (b) 
to read as follows:

§ 86.004-28 Compliance with emission 
standards,
it ic ic dr *

(h) Fixed liqu id  level gauge waiver. 
Liquefied petroleum gas-fueled vehicles 
which contain fixed liquid level gauges 
or other gauges or valves which can be 
opened to release fuel or fuel vapor 
during refueling, and which are being 
tested for refueling emissions, are not 
required to be tested with such gauges 
or valves open, as outlined in § 86.157- 
98(d)(2), provided the manufacturer can 
demonstrate, to the satisfaction of the 
Administrator, that such gauges or 
valves would not be opened during 
refueling in-use due to inaccessibility or 
other design features that would prevent 
or make ft very unlikely that such 
gauges or valves could be opened.

14b. Section 86.084-4 is amended by 
redesignating paragraph (b) as paragraph
(c) and adding a new paragraph (b) to 
read as follows:

§86.084-4 Sectionnumbering; 
construction.
if it it if it

(b) A section reference without a 
model year suffix refers to the section 
applicable for die appropriate model 
year.
it it it it if

15. Section 86.091—10 of subpart A is 
amended by revising paragraphs (a)(1) 
introductory text, (a)(l)(i) introductory 
text,, (a)fl)(i)(B)(2), (a)(1)(h) introductory 
text, (a)(l)(ii)(B)f?) arid (a)(3), and by 
adding paragraphs (a)(l)(i)(C)(3)T 
(a)(1)(ii)(C)(3k (aHlMv), and (a)fl)(vi), to 
read as follows:

§ 86.091-10 Emission standards tor 1991 
and later model year Otto-cycle heavy-duty 
engines and vehicles.

(a)(l^Exhaust emissions from new 
1991 and later model year Otto-cycle 
heavy-duty engines shall not exceed 
(compliance with these standards, is 
optional through the 1996 model year 
natural gas- and liquefied petroleum 
gas-fueled heavy-duty engines):

(1) For Otto-cycle heavy-duty engines 
fueled with either gasoline or liquefied 
petroleum gas, and intended for use in 
all vehicles except as provided in 
paragraph (a)(3) of this paragraph.
it  it  it  a  a

(B) * * *
(2) For O tto-cycle heavy-duty engines 

fu eled  with either gasoline or liqu efied  
petroleum  gas and utilizing 
aftertreatm ent technology. Ü.5Q percent 
of exhaust gas flow at curb idle.

(Q *  * *
(3) A manufacturer may elect to> 

include any or all of its liquefied 
petroleum gas-fueled Otto-cycle heavy- 
duty engine families in any or all of the 
NOx averaging, trading, or banking 
programs for heavy-duty engines, within 
the restrictions described in §86.093- 
15. If the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
6.0 grams per brake horsepower-hour 
(2.2 grams, per megajoule). This ceiling 
value applies whether credits for die 
family are derived from averaging, 
trading or banking programs.

(ii) For Otto-cycle heavy-duty engines 
fueled with either gasoline ©r liquefied1 
petroleum gas, and intended for use 
only in vehicles with a Grass Vehicle 
Weight Rating of greater than 14,000 lbs.
it  it  it  '  it  it

(B ) * * *
(2) For O tto-cycle heavy-duty engines 

fu eled  w ith either gasoline o r  liqu efied  
petroleum  gas an d  utilizing 
aftertreatm ent technology. 0.50 percent 
of exhaust gas flow at curb idle.

(C) * * * v
(3) A manufacturer may elect ta 

include any or all of its liquefied 
petroleum gas-fueled Otto-cycle heavy- 
duty engine families in any or aH of the 
NOx averaging, trading or banking 
program® for heavy-dirty engines, within 
die restrictions described in § 86.091- 
15. If the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
6.0 grams per brake horsepower-hour 
(2.2 grams per megajoule). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.
♦ i t  a  *  i t

(v) For natural gas-fueled Otto-cycle 
heavy-duty engines intended for use in

all vehicles except as provided in. 
paragraph (a)(3) of this section.

(A; N onm ethane hydrocarbons, 0.9 
gram per brake horsepower-hour (0.53 
gram per megajbuïe), as measured under 
transient operating: conditions.

(B) Carbon m onoxide: fi) 14,4 grams 
per brake horsepower-hour (5.36grams 
per mega joule), as measured under 
transient operating conditions.

(2) F or natural gasrfueled O tto-cycle 
heavy-duty engines utilizing 
aftertreatm ent technology. 0.50 percent 
of exhaust flow at curb idle.

(C) O xides o f  nitrogen. ( !)  5.0 grams 
per brake horsepower-hour (1.9 grams 
per megajoule), as measured under 
transient operating conditions.

(2) A manufacturer may elect to 
include any or all of its natural gas- 
fueled Otto-cycle. heavy-duty engine 
families in any or all of the NOx 
averaging, trading or banking programs 
for heavy-duty engines, within the 
restrictions described in § 86.091—15. If 
the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed’
6.0 grams per brake horsepower-hour 
(2.2 grams per megajouie). This ceiling 
value applies whether credits for die 
family are derived from averaging, 
trading or banking programs.

(vi) For natural1 gas-raeled Otto-cyeie 
engines intended for use only in 
vehicles with a Gross Vehicle Weight 
Rating of greater than 14,009 lbs.

(A) N onm ethane hydrocarbons.. 1.7 
grams per brake horsepower-hour (0.63 
gram per megajouie), as measured under 
transient operating conditions.

(B) Carbon m onoxide. ( !)  37.1 grams 
per brake horsepower-hour (13.8 grams 
per mega joute), as measured under 
transient operating conditions.

(2) For natural gas-fueled Otto-cycle 
heavy-duty engines utilizing 
aftertreatm ent technology. 0.59 percent 
of exhaust gas flow at curb idle.

(C) O xides o f  nitrogen. ( !)  5 .0 grams 
per brake horsepower-hour (1,9 grams 
per mega joule), as measured under 
transient operating conditions.

(2) A manufacturer may elect to 
include any or all of its natural gas- 
fueled Otto-cycle heavy-duty engine 
families in  any or all of the NOx 
averaging, trading or hanking, programs 
for heavy-duty engines, within the 
restrictions described in §86.091—15. If 
toe manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
6.0 grams perbrake horsepower-hour 
(2.2 grams per megajouie). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.
♦ * * * 8
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(3) (i) A manufacturer may certify one 
or more Otto-cycle heavy-duty engine 
configurations intended for use in all 
vehicles to the emission standards set 
forth in paragraphs (a)(l)(ii), (a)(l)(iv) or 
(a)(l)(vi) of this section: Provided, that 
the total model year sales of such 
configuration(s), segregated by fuel type, 
being certified to the emission standards 
in paragraph (a)(l)(ii) of this section 
represent no more, than five percent of 
total model year sales of each fuel type 
Otto-cycle heavy-duty engine intended 
for use in vehicles with a Gross Vehicle 
Weight Rating of up to 14,000 pounds 
by the manufacturer

(ii) The configurations certified to the 
emission standards of paragraphs (a)(1) 
(ii), (iv) and (vi) of this section under 
the provisions of paragraph (a)(3)(i) of 
this section shall still be required to 
meet the evaporative emission standards 
set forth in paragraphs (b)(l)(i), (b)(2)(i) 
and (b)(3)(i) of this section.
* * * * *

16. Section 86.091—28 of subpart A is 
amended by revising paragraphs (a)(4)(i) 
introductory text, (a)(4)(i)(C),
(a) (4)(ii)(B), (a)(7)(i), (b)(4)(ii), (b)(4)(iii),
(b) (6)(i), (c)(4)(ii), (c)(4)(iii)(A)(3),
(c) (4)(iii) (A)(2), (c) (4) (iii) (B) ( 3 ),
(c)(4)(iii)(B)(2) and (d)(1) to read as 
follows:

§86.091-28 Compliance with emission 
standards.

(aj * * *
(4) * * *
(i) Separate emission deterioration 

factors shall be determined from the 
exhaust emission results of the 
durability-data vehicle(s) for each 
engine-system combination. A separate 
factor shall be established, as required 
for compliance with applicable 
emission standards for exhaust HC, 
exhaust OMHCE, exhaust NMHC, 
exhaust CO, exhaust NOx and exhaust 
particulate for each engine-system 
combination. A separate evaporative 
emission deterioration factor, as 
required for compliance with applicable 
emission standards, shall be determined 
for each evaporative emission family- 
evaporative emission control system 
combination from the testing conducted 
by the manufacturer. 
* * * * *

(C)(3) An evaporative emissions 
deterioration factor shall be determined 
from the testing conducted as described 
in § 86.090—21(b)(4)(i), for each 
evaporative emission family- 
evaporative emission control system 
combination to indicate the evaporative 
emission level at 50,000 miles relative 
to the evaporative emission level at
4,000 miles as follows:

Factor = Evaporative emission level at
50,000 miles minus the evaporative 
emission level at 4,000 miles.

(2) The factor in paragraph
(а) (4)(i)(C)(3) of this section shall be 
established to a minimum of two places 
to the right of the decimal.

(ii) * * *
(B) The official evaporative emission 

test results for each evaporative 
emission-data vehicle at the selected 
test point shall be adjusted by addition 
of the appropriate deterioration factor 
Provided, that if a deterioration factor as 
computed in paragraph (a)(4)(i)(C) of 
this section is less than zero, that 
deterioration factor shall be zero for the 
purposes of this paragraph.
* * * * *

(7) * ^ *
(i) Separate deterioration factors shall 

be determined from the exhaust 
emission results of the durability-data 
vehicles for each engine family group. A 
separate factor as necessary to establish 
compliance with applicable emission 
standards shall be established for 
exhaust HC, exhaust OMHCE, exhaust 
NMHC, exhaust CO and exhaust NOx 
for each engine family group. The 
evaporative emission deterioration 
factor for each evaporative family will 
be determined and applied in 
accordance with paragraph (a)(4) of this 
section.
* * * * *

(b) * * *
(4) * * *
(ii) Separate exhaust emission 

deterioration factors, determined from 
tests of vehicles, engines, subsystems or 
components conducted by the 
manufacturer, shall be supplied for each 
engine-system combination. Separate 
factors shall be established as required 
for compliance with applicable 
emission standards for transient HC, 
OMHCE, NMHC, CO, and NOx, idle CO 
and exhaust particulate.

(iii) For transient HC, OMHCE, NMHC 
and CO, and NOx, idle CO and/or 
exhaust particulate as appropriate, the 
official exhaust emission results for 
each emission-data vehicle at the 
selected test point shall be adjusted by 
multiplication by the appropriate 
deterioration factor. However, if the 
deterioration factor supplied by the 
manufacturer is less than one, it shall be 
one for the purposes of this paragraph. 
* * * * *

(б) * * *
(i) Separate deterioration factors shall 

be determined from the exhaust 
emission results of the durability-data 
vehicles for each engine family group. A 
separate factor shall be established for 
exhaust HC, exhaust OMHCE or exhaust

NMHC as appropriate, and exhaust CO 
and exhaust NOx for each engine family 
group. The evaporative emission 
deterioration factor for each evaporative 
family will be determined and applied 
in accordance with paragraph (b)(6) of 
this section.
* * * * *

(c) * * *
(4) * * *
(ii) Separate exhaust emission 

deterioration factors, determined from' 
tests of engines, subsystems or 
components conducted by the 
manufacturer, shall be supplied for each 
engine-system combination. For Otto- 
cycle engines, separate factors shall be 
established for transient HC, OMHCE or 
NMHC as appropriate, CO and NOx, and 
idle CO, for those engines utilizing 
aftertreatment technology (e.g., catalytic 
converters). For diesel engines, separate 
factors shall be established for transient 
HC, OMHCE or NMHC as appropriate, 
CO, NOx and exhaust particulate. For 
diesel smoke testing, separate factors 
shall also be established for the 
acceleration mode (designated as “A”), 
the lugging mode (designated as “B”), 
and peak opacity (designated as “C”).

(iii) (A) * * *
(3) O tto-cycle heavy-duty engines not 

utilizing aftertreatm ent technology (e.g., 
catalytic converters). For transient HC, 
OMHCE or NMHC as appropriate, CO 
and NOx, the official exhaust emission 
results for each emission-data engine at 
the selected test point shall be adjusted 
by the addition of the appropriate 
deterioration factor. However, if the 
deterioration factor supplied by the 
manufacturer is less than zero, it shall 
be zero for the purposes of this 
paragraph.

(2) Otto-cycle heavy-duty engines 
utilizing aftertreatm ent technology (e.g., 
catalytic converters). For transient HC, 
OMHCE or NMHC as appropriate, CO 
and NOx, and for idle CO, the official 
exhaust emission results for each 
emission-data engine at the selected test 
point shall be adjusted by 
multiplication by the appropriate 
deterioration factor. However, if the 
deterioration factor supplied by the 
manufacturer is less than one, it shall be 
one for the purposes of this paragraph.

(B) * * *
(3) D iesel heavy-duty engines not 

utilizing aftertreatm ent technology (e.g., 
particulate traps). For transient HC, 
OMHCE or NMHC as appropriate, CO. 
NOx and exhaust particulate, the official 
exhaust emission results for each 
emission-data engine at the selected test 
point shall be adjusted by the addition 
of the appropriate deterioration factor. 
However, if the deterioration factor
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supplied by the manufacturer is Jess 
than zero, it shall be zero for the 
purposes of this paragraph.

(2) D iesel heavy-duty engines utilizing 
aftertreatm ent technology (eg ., 
particu late traps). For transient HC, 
OMHCE or NMHC as appropriate, CO, 
NOx and exhaust particulate, the official 
exhaust emission results for each 
emission-data engine at the selected test 
point shall be adjusted by 
multiplication by the appropriate 
deterioration factor. However, if the 
deterioration factor supplied by the 
manufacturer is less than one,, it shall be 
one for the purposes of this paragraph.
* * * * *

(d)(1) Paragraph (d) of this section 
applies to heavy-duty vehicles required 
to comply with evaporative emission 
standards.
★  *■ i t  * ' #■

17. Section 86.092—1 of subpart A is 
amended by revising paragraph (a) to 
read as follows:

§ 88.092-1 General applicability.
(a) The provisions of this subpart 

apply to 1992 and later model year new 
Otto-cycle and diesel light-duty 
vehicles, 1992 and later model year new 
Otto-cycle and diesel light-duty trucks, 
and 199-2 and later model year new 
Otto-cycle and diesel heavy-duty 
engines. The provisions of this subpart 
are optional for vehicles fueled with 
either natural gas or liquefied petroleum 
gas for the 1994 through 1996 model 
years. The provisions of this subpart 
also apply to aftermarket conversions of

all model year Otto-cycle and diesel 
light-duty vehicles, Otto-cycle and 
diesel light-duty trucks, and Otto-cycle 
and diesel heavy-duty engines certified 
under the provisions of 40 CFR Part 85, 
Subpart F.
* * * * *

18. Section 86.094-2 of subpart A is 
amended by revising the introductory 
paragraph and by adding the following 
definitions in alphabetical order, fa read 
as follows:

§ 86.094-2 Definitions.
The definitions of § 86.093-2 remain 

effective. The definitions listed in this 
section are effective beginning with the 
1994 model year.
* * * * *

Gaseous fu el means natural gas or 
liquefied petroleum gas.
* * *• # Hr

Liquefied petroleum  gas means a 
liquid hydrocarbon fuel that is stored 
under pressure and is composed 
primarily of species that are gases at 
atmospheric conditions (temperature = 
25°C and pressure = 1 atm), excluding 
natural gas.

M ulti-fuel means capable of operating 
on two or more different fuel types, 
either separately or simultaneously.

Natural gas means a fuel whose 
primary constituent is methane.

Petroleum  fu el means liquid fuels 
normally derived from crude oil, 
excluding liquefied petroleum gas 
Gasoline and diesel fuel are petroleum 
fuels.

19. Section 86.094-3 of subpart A is 
amended by revising paragraph (b) to 
read as follows:

§ 86.094-3 Abbreviations.
* * # *  *

(b) The abbreviations in this section 
apply to this subpart, and also to 
Subparts R» E, F, H, M, N and P of this 
part, and have the following meanings
ALVW—Adjusted Loaded Fehrcîe Weight * 
OMNMHCE—Organic Material Non-Methane

Hydrocarbon. Equivalent 
PM—Pbrticalate Matter 
THC—Total Hydrocarbons 
LPG—Liquefied Petroleum Gas>
NMHC—Nonmethane Hydrocarbons

20 . Section 86.094-8 of subpart A is 
amended by revising paragraph (a)(l)(i) 
introductory text and Tables A94-2, 
A94-3, A94—5 and A94-6 at the raid of 
paragraph (a)(l)(j)(A) to read as follows:

§ 86.094-8 Emission standards for 1994 
and later model year light-duty vehicles. 
* * * ' * ’ *•

(a)(1) Standards, (i) Exhaust 
emissions from 1994 and later model 
year vehicles (optional for 1994 through 
1996 model year gaseous-fueled 
vehicles) shall meet all standards in 
Tables A94-2, A94-3, A94-5 and A94- 
6 in the rows designated with the 
applicable fuel type, according to the 
implementation schedule in Tables 
A94-1 and A94-4, as follows:

(A) * * *

Table A 94-2.— Intermediate Useful Life S tandards (g/mj)  for Light-Duty Vehicles for HCsr CO and NOx

Fuel i Standards ! THC NMHC OMHCE OMNMHCE CO NOx

Gasoline....... ............................ ....... .................................. Tier 0 ...... 0.4Î a.4 1.0
Gasoline ...... ...... ...................................... ........................................ Tier 1 ...... 0.41 0.25 34 0.4
Diesel....... ......... ........ ............ ......  ......  ........................ Tier 0 ...... &.4T 34 1.0

t oDiesel....... .................................. .............  ... _______ ____ Tier 1 . .. . 0.41 9.25 34
Methanol ........... ................. ..................................................... Tier 0 ......... 0 41 3 4 1 0
Methanol ........................ ......... ........ ........... ......... ............... .... Tier t ____ 0.4 f 0.25 34 0.4

1.0Natural Gas .............................. ................... ............. ...... ..................... Tier 0 0.34 34
Natural G a s ..................... .. ................................................ .................... Tier t 0J25 3.4 0.4

1.0Tier 0 CL4t 3.4
LPG ......... ............. ............ ..................... ..................... Tier t ....... Ö.4T 0.25 ii. ,,,,, ,ri l,, „, ,,, 3v4 0.4

Table A 94-3.— Full Useful Life S tandards (g/mi) for Light-Duty Vehicles for  HCs  , CO ano NOx

Fuel Standards THC I NMHC OMHCE OMNMHCE CO NOx

Gasoline .... „.................„......„......... ....................„......... TierO .......
" 0 6Gasoline .............................. ............... ............................. Tier 1 ....... 0.31 4.2

Diesel.............  .............. ......... ........................ .............. Tier 0 .......
Diesel ..................................  .... ... „ .......... Tier 1 ....... 0.31 4.2 1.25
Methan»!......................................... ........... ..................... Tier 0 ____

Tier tMethanol .._........................... ................ ...........  ............ 0.31 4.2 0.6
Natural G a s _________  _________ ____________ (Tier 0
Natural Gas .......................................... .................. Tier 1 ....... 0.31 i ................... 4.2 0.6

0.6
LPG ____ ____......___ ___ _______ ___ _ „_____ Tier 0 ......
LPG ............................ •'..................... ......................... Tier t  ...... 0.31 4.2
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* * * * *

Table A 94-5.—Intermediate Us e ­
ful Life  S tandards (g/mi) for 
Light-Duty Vehicles for PM

Fuel Standards PM

Gasoline „............... TierO .......
Gasoline ................. Tier 1 ....... 0.08
Diesel.................. .... I Tier O ...... 0.20
Diesel................. ..... Tier 1 ....... 0.08
Methanol............. „ .., TierO ___ 10.20
Methanol................. Tier 1 ___ 0.08
Natural G a s ........„.. Tier 0  ___ 1 0.20
Natural G a s ..........„ Tier 1 ....... 0.08
LPG .................. ..... i Tier 0 ___ 1 0.20
LPG ................... ..... Tier 1 ...... 0.08

1 Applicable only to diesel-cycle vehicles.

Table A 94-6.— Full Useful Life 
S tandards (g/mi) for Light-Duty 
Vehicles for p m

Fuel Standards PM

Gasoline ................. Tier 0 ...
Gasoline .................
D iesel....... ..............

Tier 1 ......
Tier 0 ..

0.10

Diesel....................... Tier 1 0.10
Methanol................. Tier 0 ......
Methanol..............
Natural Gas ............

Tier 1 .......
Tier 0 .......

0.10

Natural Gas ............
LPG .....................

Tier 1 .......
Tier 0 .....

0.10

LPG ........................ Tier 1 ___ 0,10

* * * * *

21. Section 86.094—9 of subpart A is 
amended by revising Tables A94-8, 
A94-9, A94—11 and A94—12 at the end 
of paragraph (aKlKiKA), Tables A94-14 
and A94—15 at the end of paragraph
(a)(l)(ii)(A), and paragraph (d)(l)(i)(A) 
and by adding paragraph (d)(1)(i)fC) to 
read as follows:

§ 86.094-9 Emission standards for 1994 
and later model yearfight-duty trucks.

(a)(1) * *. *
(i) * * *
( A ) * * *

♦ * ■ * \  . *

Table A 94-8.— Intermediate Useful Life S tandards (g/mi) for Light Light-Duty T rucks for HCs , CO and NOx

Fuel LVW (lbs) Standards THC NMHC OMHCE OMNMHCE CO NOx
Gasoline............................. ...................... 0-3750 Tier 0 .......
Gasoline......... ........ ........ ....... ............. 0-3750 Tier 1 0.25 3.4Gasoline.................................................... 3751-5750 Tier 0 ....... .... 0.4
Gasoline.................;..... ....... ......... 3751-5750 Tier 1 ....... 0.32 4.4 ............
Diesel------L ______ ___  . , 0-3750 Tier 0

0.7
Diesel___...__....... ....... ........ 0-3750 Tier 1 .. 0 2 5 3.4Diesel........... ....... ............... ......... 3751-5750 Tier 0 .......

1.0
Diesel_________  ____ ___ ___ _ . 3751-5750 Tier 1 ....... 0.32

.................. !
4.4Methanol........................ ......... ....... ........ 0-3750 Tier 0 .......

Methanol............. ......... ....... ............... 0-3750 Tier 1 0.25 3.4Methanol............... ..................... ........... 3751 5750 Tier 0 .......
0.4

Methanol ................................................. 3751-5750 Tier 1 .. 0.32 4.4Natural Gas ......................... ...... ............. 0-3750 Tier 0 .......
0.7

Natural Gas ___ ______ ___ ____ 0-3750 Tier 1 ....... 0.25 ................... 3.4 0.4Natural Gas ............... .......................... 3751-5750 Tier 0 .......
Natural Gas .................. ...... ............ 3751-5750 Tier 1 ....... 0.32 4,4LPG..................... . .................1 0-3750 Tier 0 .......

0.7
LPG......... ........... ........ ............. 0-3750 0.25LPG....................... _ ......... ......... 3751-5750 Tier 0 .......

-----------------~ ~ ~ 3.4 0.4
LPG......... ........... ..... ............. .... 3751-5750 Tier 1 ......., 0.32 4.4 0.7

Table A 94-9.— Full Usefu l  Life S tandards (g/mi) fo r  Light Light-Duty Trucks for HCs , CO and NOx

Fuel LVW (lbs) Standards THC* NMHC OMHCE* OMNMHCE
Gasoline........................................ 0-3750 Tier 0 ...... 0 80
Gasoline....................... ................... 0-3750 Tier 1 .. 0 80 0.31

........... *....
Gasoline.................................. 3751-5750 Tier 0 ....... 0 80
Gasoline........................ .......... 3751-5750 Tier 1 ...... 0 80 0.40
Diesel .......... 0-3750 Tier 0 ...... 050
Diesel........ 0-3750 Tier 1 .. 0 80 0.31Diesel.... ;,:rfl, ir 3751-5750 Tier 0 ....... Q_gQ
Diesel..... ............. . ' 3751-5750 Tier 1 ..... 0.80 0.40
Methanol................. .......... 0-3750 Tier 0 ...... n Rn
Methanol .................... 0-3750 Tier 1 0,31 *Methanol...... ...... ............. 3751-5750 Tier O ....... n An
Methanol.............. ......... 3751-5750 Tier 1 0.80 0.40Natural Gas _______ 0-3750 Tier 0 ....... 067
Natural Gas . ......... 0-3750 Tier 1 ...... i 0 31
Natural Gas __ 3751-5750 T ie rO ___ 057
Natural Gas .................................... 3751-5750 Tier 1 ___I 0.40LPG..... ......... 0-3750 n An
LPG........... 0-3750 in ah 0.31 ............— ’
LPG......... | 3751-5750 Tier 0 . 0 80 ...........—*•
LPG......... J 3751-5750 Tier 1 ...... ! 050 0.40

co

1*0
4.2 

10
* 5.5 
10
4.2 

10
5.5 

10
4.2 

10
5.5 

10
4.2 

10
5.5 

10
4.2 

10
5.5

1.2
0.6
1.7 
0.97 
12  
1.25
1.7 
0.97 
1.2 
0.6
1.7 
0.97 
1.2 
0.6
1.7 
0.97 
1.2 
0.6
1.7 
0.97

Full useful life is 11 years or 120,000 miles, whichever occurs first.
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TABLE A 94 -1 1 — In t e r m e d ia t e  U s e f u l  L if e  S t a n d a r d s  (g / m i) f o r  L ig h t  L ig h t -D u t y  T r u c k s  fo r  PM

Fuel LVW (Ibs) Standards PM

fiasnlina ........................................................................................................................ .............. ........ . 0-3750 Tier 0 .......
fiasnline .......................................................................................................................................................... 0-3750 Tier 1 ....... 0.08
fiasnline ..................... ....................................................................................... .............. ....................... 3751-5750 Tier 0 .......

3751-5750 Tier 1 ...... 0.08
D iesel....................................... -.................................................................................... ................... .................. 0-3750 Tier 0 .......
Diesel .................................. ................................. .................................................... ............ ...................... 0-3750 T ie rl ....... 0.08

3751-5750 Tier 0 .......
3751-5750 Tier 1 ....... 0.08

Methanol ........................................................................................ ................ ................. ..................... 0-3750 Tier 0 .......
Methanol........................................................ ........................... ............ ............ .................... ............. i............ 0-3750 Tier 1 ...... 0.08
Methanol .. ............ ......  ...................................................... ..................................................... . 3751-5750 Tier 0 .......
Methanol.............................................................................................. ................................. . ............................ 3751-5750 Tier 1 ....... 0.08
Natural fia s  ...................  ......  ........................................................................................ ................ ................ ........... 0-3750 Tier 0 .......
Natural fia s  ................. ..................................................................................... ................................................. ................ 0-3750 Tier 1 ....... 0.08
Natural fia s  ....................... ........................................................................................................ ............................... ............. 3751-5750 Iie rO  .......
Natural fia s  ............. ....................................................................................................... ......................................... 3751-5750 Tier 1 ........ 0.08
LPG ................. .............................................. ...... .................................................. ............................................... ............. 0-3750 Tier 0 ........
LPG ... ...................................................................... ........... ........................................ ....................... ................ . 0-3750 Tier 1 ........ 0.08
LPG ............... .......... ........ ................................................................................. .....:..................... ........ 3751-5750 Tier 0 .......
LPG ..................... ...................... ............................................................................-......................... ........-................... ........ 3751-5750 Tier 1 ....... 0.08

T a b le  A94-12.— F u ll  U s e f u l  L if e  S ta n d a r d s  (g / m i) fo r  L ig h t  L ig h t -D u t y  T r u c k s  fo r  PM

Fuel LVW (Ibs) Standards PM

Gasoline....................... ..................................................... ......... ......... ............................... ..................... 0-3750 Tier 0 .... .
0-3750 Tier 1 ...... 0.10

3751-5750 Tier 0 .......
3751-5750 Tier 1 ....... . 0.10

0-3750 Tier 0 ....... 0.26
0-3750 Tier 1 ....... 0.10

3751-5750 Tier 0 ...... 0.13
3751-5750 Tier 1 ....... 0.10

Methanol........................................................................... ................................ ....... ..................................... . 0-3750 Tier 0 ..... . 10.26
Methanol .................................... -................................................................. -........ -..........-............................. 0-3750 Tier 1 ....... 0.10
Methanol....... ................................................. ............................ ..................... ............ .................................... 3751-5750 TierO —.... 10.13
Methanol .......................................................................................................... -......... ............ .......................... 3751-5750 Tier 1 ....... 0.10
Natural fias ............................................................................... ................................. .................. .......1....... . 0-3750 Tier 0 ....... 10.26
Natural Gas .................................... ........................................ ......... ............................................ ......—......... . 0-3750 Tier l ....... 0.10
Natural Gas ................ ................................................................. ............. ............................. .......... ......... . 3751-5750 Tier 0 ....... 10.13
Natural Gas ................................................ ............................ ................................ .......... ....................... . 3751-5750 Tier 1 ....... 0.10
LPG ................................................ ............................................ ........ ............................... ....... . 0-3750 Tier 0 ...... 10.26
LP G ......................................... ............................................ ......... ..........................................- ..... .............. 0-3750 Tier 1 ....... 0,10
LPG ..... ............................................... ......................... .............................................. ............................ 3751-5750 Tier 0 ...... 10.13
LP G ......................................... ............................... ..................................... ............... ......................,................ 3751-5750 Tier 1 ...... 0.10

1 Applicable only to diesel-cycle vehicles.

* * * * *  ( A)  * * *
(ii) * * * * * * * *

T a b le  A 94-14.— In t e r m e d ia t e  U s e f u l  L if e  S ta n d a r d s  (g / m i) fo r  H e a v y  L ig h t -D u t y  T r u c k s  fo r  H C s , CO, N O *
and PM

Fuel A LVW (Ibs) Standards THC NMHC OMHCE OMNMHCE CO NOx PM

Gasoline 3751-5750 Tier 0 ......
fiasnline ................................ 3751-5750 Tier 1 ....... 0.32 4.4 0.7
Gasoline > 5750 Tier 0 .......
Gasoline ............................... > 5750 Tier 1 ....... 0.39 5.0 1.1
Diesel 3751-5750 Tier 0 .......
Diesel 3751-5750 Tier 1 ....... 0.32 4.4
Diesel > 5750 TierO .......
Diesel > 5750 Tier 1 ....... 0.39 5.0
Methanol 3751-5750 Tier 0 .......
Methanol ............................... 3751-5750 Tier 1 ....... 0.32 4.4 0.7
Methanol > 5750 Tier 0 ......
Methanol ....................  ...... > 5750 Tier 1 ....... 0.39 5.0 1.1
Natural G as................ .......... 3751-5750 Tier 0 .......
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Table A94- 14. Intermediate Useful Life S tandards (g/mi) for Heavy Light-Duty Trucks for HCs , CO, NOx
and PM—Continued

Fuel

Natural G a s .......
Natural Gas ____
Natural G as___
LPG - __ ______
LPG------------- ....
LPG ...------
LPG — _______

ALVW (lbs) Standards THC NMHC OMHCE OMNMHCE CO NOx
3751-5750 Tier 1 ...... 0.32 4.4 ! 0.7>5750 TierO ......

>5750 Tier 1 ___ 0.39 58 1.13751-5750 Tier 0 ......\
3751-5750 Tier 1 ...... 0.32 4 4 ' 0.7>5750 Tier 0 ......i

>5750; Tier 1 ...... i — 0.39 5.0 1.1

Table A94- 15.—F ull Useful Lf e  S tandards Íg/mi) for Heavy Light-Duty Trucks for  HCs , CO, NOx and PM
Fuel LVW (lbs) ALVW

(lbs) Standards THC NMHC OMHCE OMNMHCE CO NOx PM

Gasoline ..................... .......... 0-3750 Tier 0 . .. 080 10
1<0

1.2
1.7
0.98

Gasoline ............... .......... ...... >3750 Tier 0 ___ 0.80
Gasoline ................................ 3751-5750

>5750
Tier 1 ___
Tier 1

0.80
0.80
0.80
0.80
0.80

0.46
0.56

6.4 0.10Gasoline ................................ ...... .....* — ---------- . . . . .

Diesel...................................... 0-3750 Tier Û .
-------------------------- 7 *3 183 0.12

Diesel__  ____ .. >3750 Tier 0 __
Tier 1 .....

............. ru 
10 
6 4

120 026
Diesel__________ _______ 3751-5750 0.46

0.56
.........1 1.7

0.98
0.10
0.10Diesel...................................... >5750 Tier 1 .....

Tier 0
0.80 7.3 

10 
10
6.4 
7.3

10

Methanol................................ 0-3750 0.80
0.80
0.80
0.80

------------------------ -- 183 0.12
Methanol...................... ............................ >3750 Tier 0 ...........

12 
1.7 
0.98 
1.53

1 0.26 
'O .IS  
0.1D

Methantil____ ______ __________________ 3751-5750 i Tier 1 _____ 0.46Methanol____________ ______ _____ >5750i Tier 1 _____

Tier 0 _____

TierO _____

Natural G a s ____ „ ________ _________ 0-3750 ........ 087
087
0.46
086

0.56 0.T2
Naturál Gas ...................................... >3750 12 10.26 

10.13Natural G as ____________ _____ 3751-5750 : 
>5750 :

...................... * .......— — — ■■ ; to
6.4
7 8

1.7
0.98
183

Natural Gas ................................ ................. Tier 1 _____
0.10
0.12IPG ...............  ; 0-3750 0.80

0.80
0.80
0.80

LPG ......................................................... >3750 Tier 0 .
T -I.r. . . . . . ........................ .......— — —  ¡ to

10
12 1 0.26

LPG ............... ............ .............. 3751-5750 Tier 1 .....
Tier 1 .....

0.46
0.56

11 1 0.13
LPG ....._____ ______ ____ ■ >5750

6.4
7.3

0-98
1.53

0.10
0.12

1 Applicable only to diesel-cycle vehicles.

*  *  • *  *  *

(d) * *  *
Í1) * * *
(i)(A) H ydrocarbons (for O tto-cycle 

and diesel light-duty trucks when fu eled  
with petroleum  fu el and/or liqu efied  
petroleum gas). 1.0 grams per vehicle 
mile (0.62 grains per vehicle kilo meter).
* * * * *

(C) N onm ethane hydrocarbons (fear 
Otto-cycle and d iesel light-duty trucks 
when fu eled  with natural gas). 0.83 
gram per vehicle mile (0.52 gram per 
vehicle kilometer).
* * * it it -

22. Section 86.094—11 of subpart A is 
amended by revising the section 
heading, by revising paragraphs (a)(1) 
introductory text, (a)(lKi)(A), (a)(l)fii)
(B) and (c), and adding a new paragraph
(a)(D(i)(C) to read as follows:

§ 86.094 -11 Emission standards for 1984 
and later model year diesel heavy-duty 
engines and vehicles.

(a)(1) Exhaust emissions from new 
1994 and later model year diesel heavy- 
duty engines shall not exceed the 
following (optional for 19S4 through 
1996 model year new natural gas- and

liquefied petroleum gas-fueled heavy- 
duty engines):

(ij(A) H ydrocarbons (for d iesel 
engines fu eled  with either petroleum - 
fu el or liqu efied  petroleum  gas). 1.3 
grams per brake horsepower-hour (0.48 
gram per megajoule), as measured under 
transient operating conditions.
* * * * *

(C) N onm ethane hydrocarbons (for 
natural gas-fueled d iesel engines). 1.2 
grams per brake horsepower-hour (0.45 
gram per megajoule), as measured under 
transient operating conditions, 

til) * * *
(B) 0.50 percent of exhaust gas flow at 

curb idle (methanol-, natural gas- and 
liquefied petroleum gas-fueled diesel 
only).
* * * * *

(c) No crankcase emissions shall be 
discharged into the ambient atmosphere 
from any new 1994 or later model year 
methanol-fueled diesel, or any 
naturally-aspirated diesel heavy-duty 
engine (optional for 1994 through 1996 
model year natural gas- and liquefied 
petroleum gas-fueled engines). For 
petroleum-, natural gas- and liquefied 
petroleum gas-fiieled engines only; this

provision does next apply to engines 
using turbochargers, pumps, blowers, or 
superchargers for air induction.
* * it * *

23. Section 86.094—17 of subpart A is 
amended by revising paragraph (a) 
introductory text to read as follows:

§ 86.094-17 Emission control diagnostic 
system for 1994 and later light-duty 
vehicles and fight-duty trucks.

(a) All light-duty vehicles and light- 
duty trucks shall be equipped with an 
emission control diagnostic system 
capable of identifying, for each vehicle’s 
useful life, the following types of 
deterioration or malfunction which 
could cause emission increases greater 
than or exceeding the following 
threshold levels as measured and 
calculated in accordance with test 
procedures set forth in subpart B of this 
part. Paragraphs (a)(2) and (a)(3) of this 
section do not apply to diesel cycle 
light-duty vehicles or light-duty trucks. 
Paragraphs (a)(1) through (a)(4) of this 
section do not apply to natural gas- 
fueled light-duty vehicles and light-duty 
trucks until the 1998 model year.
*  *  *  . *  . . * .
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24. Section 86.094—23 of subpart A is 
amended by revising paragraphs (b)(3),
(b)(4), (c)(1) and (c)(2)(i), to read as 
follows:

§86.094-23 Required data.
* * * * *

(b) * * *
(3) For heavy-duty vehicles equipped 

with gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled or 
methanol-fueled engines, evaporative 
emission deterioration factors for each 
evaporative emission family-evaporative 
emission control system combination 
identified in accordance with § 86.091— 
21(b)(4)(ii). Furthermore, a statement 
that the test procedure (s) used to derive 
the deterioration factors includes, but 
need not be limited to, a consideration 
of the ambient effects of ozone and 
temperature fluctuations and the service 
accumulation effects of vibration, time, 
vapor saturation and purge cycling. The 
deterioration factor test procedure shall 
be designed and conducted in 
accordance with good engineering 
practice to assure that the vehicles 
covered by a certificate issued under
§ 86.091-30 will meet the evaporative 
emission standards in § 86.091—10 and 
§ 86.091—11 in actual use for the useful 
life of the engine. Furthermore, a 
statement that a description of the test 
procedure, as well as all data, analyses 
and evaluations, is available to the 
Administrator upon request.

(4) (i) For heavy-duty vehicles with a 
Gross Vehicle Weight Rating of up to
26,000 pounds and equipped with 
gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled or 
methanol-fueled engines, a written 
statement to the Administrator 
certifying that the manufacturer’s 
vehicles meet the standards of § 86.091- 
10 or § 86.091-11 (as applicable) as 
determined by the provisions of
§ 86.091—28. Furthermore, a written 
statement to the Administrator that all 
data, analyses, test procedures, 
evaluations and other documents, on 
which the above statement is based, are 
available to the Administrator upon 
request.

(ii) For heavy-duty vehicles with a 
Gross Vehicle Weight Rating of greater 
than 26,000 pounds and equipped with 
gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled or 
methanol-fueled engines, a written 
statement to the Administrator 
certifying that the manufacturer’s 
evaporative emission control systems 
are designed, using good engineering 
practice, to meet the standards of 
§ 86.091-10 or §86.091-11 (as 
applicable) as determined by the 
provisions of § 86.091-28. Furthermore,

a written statement to the Administrator 
that all data, analyses, test procedures, ? 
evaluations and other documents, on 
which the above statement is based, aire 
available to the Administrator upon 
request.

(c) * * *
(1) Emission data, including in the 

case of methanol fuel, methanol, 
formaldehyde and organic material 
hydrocarbon equivalent, exhaust 
methane data in the case of vehicles 
meeting a non-methane hydrocarbon 
standard on such vehicles tested in 
accordance with applicable test 
procedures and in such numbers as 
specified. These data shall include zero- 
mile data, if generated, and emission 
data generated for certification as 
required under § 86.090—26(a)(3)(i) or
§ 86.090-26(a)(3)(ii). In lieu of providing 
emission data the Administrator may, 
on request of the manufacturer, allow 
the manufacturer to demonstrate (on the 
basis of previous emission tests, 
development tests or other information) 
that the engine will conform with 
certain applicable emission standards of 
§ 86.094-8 or § 86.094—9. Standards 
eligible for such manufacturer requests 
are those for idle CO emissions, smoke 
emissions, or particulate emissions from 
methanol-fueled, natural gas-fueled and 
liquefied petroleum gas-fueled diesel- 
cycle certification vehicles, on 
evaporative emissions or refueling 
emissions from natural gas-fueled or 
liquefied petroleum gas-fueled vehicles 
(light-duty and heavy-duty), and those 
for particulate emissions from model 
year 1994 and later gasoline-fueled, 
methanol-fueled, natural gas-fueled or 
liquefied petroleum gas-fueled Otto- 
cycle certification vehicles that are not 
certified to the Tier 0 standards of 
§ 86.094-9 (a)(l)(i), (a)(l)(ii), or 
§ 86.094-8(a)(l)(i). Also eligible for such 
requests are standards for total 
hydrocarbon emissions from model year 
1994 and later certification vehicles that 
are not certified to the Tier 0 standards 
of §86.094-9 (a)(l)(i), (a)(l)(ii) or 
§ 86.094—8(a)(l)(i). By separate request, 
including appropriate supporting test 
data, the manufacturer may request that 
the Administrator also waive the 
requirement to measure particulate 
emissions when conducting Selective 
Enforcement Audit testing of Otto-cycle 
vehicles, or the requirement to measure 
evaporative emissions when Conducting 
Selective Enforcement Audit testing of 
natural gas or liquefied petroleum gas- 
fueled vehicles.

(2) * * *
(i) Emission data on such engines 

tested in accordance with applicable 
emission test procedures of this subpart 
and in such numbers as specified. These

data shall include zero-hour data, if 
generated, and emission data generated 
for certification as required under 
§ 86.090-26(c)(4). In lieu of providing 
emission data on idle CO emissions, 
smoke emissions or particulate 
emissions from methanol-fueled, natural 
gas-fueled or liquefied petroleum gas- 
fueled diesel certification engines, or on 
CO emissions from petroleum-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled, or methanol-fueled diesel 
certification engines the Administrator 
may, on request of the manufacturer, 
allow the manufacturer to demonstrate 
(on the basis of previous emission tests, 
development tests or other information) 
that the engine will conform with the 
applicable emission standards of 
§ 86.091-11, or § 86.094-11.
4r * * it it

25. Section 86.094-24 of subpart A is 
amended by revising paragraphs (a)(5),
(a)(6) introductory text, (a)(12), (a)(13) 
introductory text, (a)(14) introductory 
text and (a)(X5), by removing and” 
from the end of paragraph (a)(13)(i) and 
adding a period in its place, and by 
adding paragraphs (a)(6)(iv) and
(a)(13)(iii), to read as follows:

§ 86.094-24 Test vehicles and engines.
(а) * * *

(5) Light-duty vehicles and light-duty 
trucks covered by an application for 
certification will be divided into 
groupings (e.g., by fuel type) which are 
expected to have similar evaporative 
emission characteristics throughout 
their useful life. Each group of vehicles 
with similar evaporative emission 
characteristics shall be defined as a 
separate evaporative emission family.

(б) For light-duty vehicles and light- 
duty trucks to be classed in the same 
evaporative emission family, vehicles 
must be similar with respect to:
* it it * *

(iv) Fuel type.
* it it it it

(12) Vehicles powered by heavy-duty 
engines covered by an application for 
certification and using fiiels for which 
there is an applicable evaporative 
emission standard will be divided into 
groupings of vehicles on the basis of 
physical features, including fuel type, 
which are expected to affect evaporative 
emissions. Each group of vehicles with 
similar features shall be defined as a 
separate evaporative emission family.

(13) For vehicles equipped with 
heavy-duty engines using fuels for 
which there are applicable evaporative 
emission standards to be classed in the 
same evaporative emission family,
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vehieles must be identical with respect 
to:
★  * A * *

(iii) Fuel type.
(14) For vehicles equipped with 

heavy-duty engines using fuels for 
which there are applicable evaporative 
emission standards to be classed in the 
same evaporative emission control 
system family, vehicles must be 
identical with respect to: 
* * * * *

(15) Where vehicles equipped with 
heavy-duty engines using fuels for 
which there are applicable evaporative 
emission standards and which cannot 
be divided into evaporative emission 
family-control system combinations 
based on the criteria listed above, the 
Administrator will establish evaporative 
emission family-control system 
combinations for those vehicles based 
on features most related to their 
evaporative emission characteristics.
* * * * *

26. Section 86.095—35 of subpart A is 
amended by revising paragraphs (a)(4) 
heading, (a)(4)(i), (a)(4)(iii)(D),
(a)(4)(iii)(E), (c)(l)(ii)(A), (c)(l)(ii)(B)(3), 
and (g)(1), to read as follows:
§86.095-35 Labeling. 
* * * * *

(a) * * *
(4) Heavy-duty vehicles em ploying a 

fuel or fu els covered by evaporative 
emission standards, (i) A permanent, 
legible label shall be affixed in a readily 
visible position in the engine

compartment. If such vehicles do not 
have an engine compartment, the label 
required in paragraphs (a)(4) and (g)(1) 
of this section shall be affixed in a 
readily available position on the 
operator’s enclosure or on the engine.
* * * * *

(iii) * * *
(D) The maximum nominal fuel tank 

capacity (in gallons) for which the 
evaporative control system is certified 
(this requirement does not apply to 
vehicles whose evaporative control 
system efficiency is not dependent on 
fuel tank capacity); and

(E) An unconditional statement of 
compliance with the appropriate model 
year U.S. Environmental Protection 
Agency regulations which apply to 
XXX-fueled heavy-duty vehicles. 
* * * * *

(c)(1)* * *
(ii)(A) For light-duty vehicles, the 

statement: “This Vehicle Conforms to 
U.S. EPA Regulations Applicable to 
XXX-Fueled 19XX Model Year New 
Motor Vehicles.”

(B )* * *
(1) the statement: “This vehicle 

conforms to U.S. EPA regulations 
applicable to XXX-Fueled 19XX Model 
Year New Light-Duty Trucks.” 
* * * * *

(g) * * *
(1) Incomplete heavy-duty vehicles 

employing a fuel or fuels which are 
nominally liquid at normal atmospheric 
pressure and temperature for which 
evaporative emission standards exist

shall have the following prominent 
statement printed on the label required 
in paragraph (a)(4) of this section: 
“(Manufacturer’s corporate name) has 
determined that this vehicle conforms to 
U.S. EPA regulations applicable to 19XX 
Model Year New XXX-Fueled Heavy- 
Duty Vehicles when completed with a 
nominal fuel tank capacity not to exceed 
XXX gallons. Persons wishing to add 
fuel tank capacity beyond the above 
maximum must submit a written 
statement to the Administrator that the 
hydrocarbon storage system has been 
upgraded according to the requirements 
of 40 CFR 86.095—35(g)(2).”

. * * * * *
27. Section 86.096—8 of subpart A is 

amended by revising paragraph (a)(l)(i) 
including Tables A96-1 and A96-2, and 
paragraph (b)(1), to read as follows:

§ 86.096-8 Emission standards for 1996 
and later model year light-duty vehicles.

(a)(1) * * *
(i) Exhaust emissions from 1996 and 

later model year light-duty vehicles 
(optional for 1996 model year natural 
gas-fueled and liquefied petroleum gas- 
fueled light-duty vehicles) shall meet all 
standards in Tables A96-1 and A96-2 
in the rows designated with the 
applicable fuel type. Light-duty vehicles 
shall not exceed the applicable 
standards in Table A96-1 and shall not 
exceed the applicable standards in 
Table A96-2.

Table A96-1 .— Intermediate Useful Life S tandards (g/mi) for Light-Duty Vehicles
Fuel THC NMHC OMHCE OMNMHCE CO NOx PM

Gasoline............................................................. 0 41 0 25
Diesel......................... .............................. 0.41 0.25

U.4 U.Uo

Methanol ..................................................... 0.41 0.25
I .U U.Uo

Natural Gas....................................................... 0 25 Q A U.4 U.Uo

LPG...............:.............................. 0.41 0.25 3.4 0.4
U.Uo
0.08

Table A 96-2.— Full Useful Life S tandards (g/mi) for Light-Duty Vehicles .

Fuel THC NMHC OMHCE OMNMHCE CO NOx PM
Gasoline............................................ 0 31 A O
Diesel.......................... 0.31 A O

u.o U.iU

Methanol ......................................... 0.31
1 .¿0 U. lU

Natural Gas....................... .................... 0.31 4.2
u.o
0.6

0.10
0.10

0.31 4.2 0.6 0.10

* * * * *
(b) * * *

(1) Hydrocarbons (for gasoline-fueled, 
natural gas-fueled and liqu efied  
petroleum gas-fueled vehicles). (i)(A)
For the full three-diumal test sequence 
described in § 86.130—96, diurnal plus

hot soak measurements: 2.0 grams per 
test.

(B) For the supplemental two-diurnal 
test sequence described in § 86.130-96, 
diurnal plus hot soak emissions 
(gasoline-fueled vehicles only): 2.5 
grams per test. .

(ii) Running loss test (gasoline-fueled  
vehicles only): 0.05 grams per mile.

(iii) Fuel dispensing sp itback test 
(gasoline-fueled vehicles only): 1.0 
grams per test.
* * * * *

28. Section 86.096—9 of subpart A is 
amended by revising paragraphs (b)(1)
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heading, (b)(l)(i)(A) introductory text,
(b)(l)(i)(B)(2), (b)(l)(ii) and (b)(l)(iii), to 
read as follows:

§ 86.096-9 Emission standards for 1996 
and later model year Nght-duty trucks.
* * * * *

(b)* * *
(1) H ydrocarbons (for gasoline-fueled, 

natural gas-fueled and liqu efied  
petroleum  gas-fueled vehicles). (i)(A) 
For gasoline-fueled heavy light-duty 
trucks with a nominal fuel tank capacity 
of at least 30 gallons:
★  *  *  ie it

(B)* * *
(2) For the supplemental two-diurnal 

test sequence described in § 86.130-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 2.5 
grams per test.

(ii) Running loss test (gasoline-fueled  
vehicles only): 0.05 grams per mile.

(iii) Fuel dispensing spitback test 
(gasoline-fueled vehicles only): 1,0 
grams per test.
♦ * ‘it' it it

29. Section 86,096—10 of subpart A is 
amended by revising paragraphs (b)(1) 
heading, (b)(l)(i)(A)(2), (b)(l)(i)(B),
(b)(l)(i)(C), (b)(l)(ii)(A)(2) and
(b)(l)(ii)(B), to read as follows:

§ 86.096-10 Emission standards for 1996 
and later model year Otto-cycle heavy-duty 
engines and vehicles.
* * * ★  *

(b)* * *
(1) H ydrocarbons (for vehicles 

equ ipped with gasoline-fueled, natural 
gas-fueled or liqu efied  petroleum  gas- 
fu eled  engines).

(1) * * *
(A) * * *
(2) For the supplemental two-diumal 

test sequence described in § 86.1230-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 3.5 
grams per test.

(B) Running loss test (gasoline-fueled 
vehicles only): 0.05 grams per mile.

(C) Fuel dispensing spitback test 
(gasoline-fueled vehicles only): 1.0 gram 
per test.

(ii) * * *
(A) * * *
(2) For the supplemental two-diumal 

test sequence described in § 86.1230-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 4.5 
grams per test.

(B) Runningdoss test (gasoline-fueled 
vehicles only): 0.05 grams per mile.
* * * * *

30. Section 86.096—11 of subpart A i§ 
amended by revising the section 
heading, by revising paragraphs (a)(l)(i),
(a)(2)(h) and (c), redesignating 
paragraph (b)(4) as paragraph (b)(5) and 
revising it, and adding new paragraphs
(a)(l)(iii) and (b)(4), to read as follows:

§ 86.096-11 Emission standards for 1996 
and later model year diesel heavy-duty 
engines and vehicles.

(a) * * *
(1) (i) H ydrocarbons (for d iesel engines 

fu eled  with either petroleum -fuel or 
liqu efied  petroleum  gas). 1.3 grams per 
brake horsepower-hour (0.48 gram per 
megajoule), as measured under transient 
operating conditions. 
* * * * *

(iii) N onm ethane hydrocarbons (for 
natural gas-fueled d iesel engines). 1.2 
grams per brake horsepower-hour (0.45 
gram per megajoule), as measured under 
transient operating conditions.

(2) * * *
(ii) 0.50 percent of exhaust gas flow at 

curb idle (methanol-, natural gas-, and 
liquefied petroleum gas-fueled diesel 
only).
it ★  it it it

(b) * * *
(4) Evaporative em issions from 1996 

and later model year heavy-duty 
vehicles equipped with natural gas- 
fueled or liquefied petroleum gas-fueled 
heavy-duty engines shall not exceed the 
following standards. The standards 
apply equally to certification and in-use 
vehicles.

(i) For vehicles with a Gross Vehicle 
Weight Rating of up to 14,000 pounds 
for the full three-diumal test sequence 
described in § 86.1230-96, diurnal plus

hot soak measurements: 3.0 grams per 
test.

(ii) For vehicles with a Gross Vehicle 
Weight Rating of greater than 14,000 
pounds for the full three-diumal test 
sequence described in § 86.1230-96, 
diurnal plusbot soak measurements: 4.0 
grams per test.

(5)(i) For vehicles with a Gross 
Vehicle Weight Rating of up to 26,000 
pounds, the standards set forth in 
paragraphs (b)(3) and (b)(4) of this 
section refer to a composite sample of 
evaporative emissions collected under 
the conditions set forth in subpart M of 
this part and measured in accordance 
with those procedures.

(ii) For vehicles with a Gross Vehicle 
Weight Rating greater than 26,000 
pounds, the standards set forth in 
paragraphs (b)(3)(ii) and (b)(4)(ii) of this 
section refer to the manufacturer’s 
engineering design evaluation using 
good engineering practice (a statement 
of which is required in § 86.091- 
23(b)(4)(ii)).

(c) No crankcase emissions shall be 
discharged into the ambient atmosphere 
from any new 1996 or later model year 
methanol-fueled diesel, or any 
naturally-aspirated diesel heavy-duty 
engine! For petroleum-, natural gas-, and 
liquefied petroleum gas-fueled engines 
only, this provision does not apply to 
engines using turbochargers, pumps, 
blowers, or superchargers for air 
induction.
* * * * *

31. Section 86.097—9 of subpart A is 
amended by revising Tables A97-1 and 
A97-2 in paragraph (a)(l)(i)(A), and 
Tables A97—3 and A97—4 in paragraph
(a)(l)(ii)(A), to read as follows:

§ 86.097-9 Emission standards for 1997 
and later model year Hght-duty trucks.

(a)(1) * * *
(i) * * *
(A )* * *

Table A97-1.—Intermediate Useful Life Standards (g/mi) for Light Light-Duty Trucks

Fuel

Gasoline....
Gasoline....
Diesel ........
Diesel ......
Methanol _
Methanol _
Natural Gas 
Natural Gas
LPG ............
L P G ............

LVW (lbs)

0-3750
3751-5750

0-3750
3751-5750

0-3750
3751-5750

0-3750
3751-5750

0-3750
3751-5750

THC NMHC OMHCE OMNMHCE CO NOx PM

0.25 3 4 04 0 08
0.32 4 4 0 7 0 08
0.25 3.4 1.0 0 08
0.32 4.4 0.08

0 25 3 4 0 4 0 08
0.32 4 4 0 7 0 08

025 3.4 04 0 08
0.32 4.4 0 7 0.08
0.25 3.4 0.4 0.08
0.32 4.4 0.7 0.08
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Table A97-2.—Full Useful Life Standards (g/mi) for Light Light-Duty Trucks

Gasoline .... 
Gasoline ....
D iesel........
Diesel ......
Methanol ... 
Methanol ... 
Natural Gas 
Natural Gas
LPG ...........
LPG .......

Fuel LVW (lbs) THC1 NMHC OMHCE1 OMNMHCE
0-3750

3751-5750
0-3750

3751-5750
0-3750

3751-5750
0-3750

3751-5750
0-3750

3751-5750

0.80
0.80
0.80
0.80

0.31
0.40
0.31
0.40

0.80
0.80

0.31
0.40

....... 0.31

....... 0.40
0.80 0.31
0.80 0.40

1 Full useful life is 11 years or 120,000 miles, whichever occurs first.

:o NOx PM

4.2 0.6 0.10
5.5 0.97 0.10
4.2 1.25 0.10
5.5 0.97 0.10
4.2 0.6 0.10
5.5 0.97 0.10
4.2 0.6 0 10
5.5 0.97 0.10
4.2 0.6 0.10
5.5 0.97 0.10

(ii) * * * 
(A) * * *

Table A97-3.— Intermediate Useful Life S tandards (g/mi) for Heavy Light-Duty Trucks

Fuel ALVW (lbs) THC NMHC OMHCE OMNMHCE CO NOx PM
Gasoline........................................................ 3751-5750 0 32Gasoline........................... ............. >5750 0 39

U .f
1.1Diesel ................................................. 3751-5750 0.32 A A

Diesel ............................................ >5750 0.39 c n
Methanol ..................................... 3751-5750 n Qo
Methanol ........................................ >5750 0.39

yj.f
Natural G as........................................ 3751-5750 0 32

l . i

Natural G as ................................................ >5750 0 39 c n U./

LPG...... .......... ............ ............ . 3751-5750 0 32
1.1

LPG......................................... . >5750 0.39 5.0
U./
1.1

Gasoline .... 
Gasoline ....
Diesel ........
Diesel ........
Methanol ... 
Methanol ... 
Natural Gas 
Natural Gas
LPG...........
LPG...........

Table A97-4.—Full Useful Life Standards (g/mi) for Heavy Light-Duty Trucks

Fuel ALVW (lbs) THC NMHC OMHCE OMNMHCE
3751-5750 0.80 0.46

>5750 0.80 0.56
3751-5750 0.80 0.46

>5750 0.80 0.56
3751-5750

>5750
3751-5750 0.46

>5750 0.56
3751-5750 0.80 0.46

>5750 0.80 0.56

0.80 0.46
0.80 0.56

CO NOx PM

6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12
6.4 -  0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12

* * *

32. Section 86.098—2 of subpart A is 
amended by adding the definition for 
“Fixed liquid level gauge” in 
alphabetical order, to read as follows:

§ 86.098-2 Defin itions.
* * * * *

Fixed liquid level gauge means a type 
of liquid level gauge used on liquefied 
petroleum gas-fueled vehicles which 
uses a relatively small positive shutoff 
valve and is designed to indicate when 
the liquid level in the fuel tank being 
filled reaches the proper fill level. The 
venting of fuel vapor and/or liquid fuel 
to the atmosphere during the refueling

event is generally associated with the 
use of the fixed liquid level gauge. 
* * * * *

33. Section 86.098—8 of subpart A is 
amended by adding new paragraphs
(d)(l)(iii) and (d)(l)(iv), to read as 
follows:

§ 86.098-8 Emission standards for 1998 
and later model year light-duty vehicles. 
* * * * *

(d) * * *
(1) * * *
(iii) H ydrocarbons (for liqu efied  

petroleum  gas-fueled vehicles). 0.15 
gram per gallon (0.04 gram per liter) of 
fuel dispensed.

(iv) Refueling receptacle (for natural 
gas-fueled vehicles). Refueling

receptacles on natural gas-fueled 
vehicles shall comply with the 
receptacle provisions of the ANSI/AGA 
NGVl standard-1994 (as incorporated 
by reference in § 86.1). 
* * * * *

34. Section 86.098—10 of subpart A is 
amended by revising paragraphs (a)(l)(i) 
introductory text, (a)(l)(i)(B)(2), (a)(l)(ii) 
introductory text, (a)(l)(ii)(B)(2), (a)(3)(i) 
and (a)(3)(ii), and by adding new 
paragraphs (a)(l)(i)(C)(3), (a)(l)(ii)(C)(3), 
(a)(l)(v) and (a)(l)(vi), to read as 
follows:

§ 86.098-10 Emission standards for 1998 
and later model year Otto-cycle heavy-duty 
engines and vehicles. 
* * * * *
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(a)(1) * * *
(1) For Otto-cycle heavy-duty engines 

fu eled  with either gasoline or liqu efied  
petroleum  gas, and intended for use in 
all vehicles except as provided in 
paragraph (a)(3) of this paragraph.
* * * it it

(B) * * *
(2) For Otto-cycle heavy-duty engines 

fu eled  with either gasoline or liqu efied  
petroleum  gas and utilizing 
aftertreatm ent technology: 0.50 percent 
of exhaust gas flow at curb idle.

(C) *  * *
(3) A manufacturer may elect to 

include any or all of its liquified 
petroleum gas-fueled Otto-cycle heavy- 
duty engine families in any or all of the 
NOx averaging, trading or banking 
programs for heavy-duty engines, within 
the restrictions described in § 86.094— 
15. If the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
5.0 grams per brake horsepower-hour 
(1.9 grams per megajoule). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.

(ii) For O tto-cycle heavy-duty engines 
fu eled  with either gasoline or liqu efied  
petroleum  gas, and intended for use 
only in vehicles with a Gross Vehicle 
Weight Rating of greater than 14,000 
pounds.
* * it it it

(B) * * *
(2) For Otto-cycle heavy-duty engines 

fu eled  with either gasoline or liqu efied  
petroleum  gas and utilizing 
aftertreatm ent technology: 0.50 percent 
of exhaust gas flow at curb idle.

(C) * * *
(3) A manufacturer may elect to 

include any or all of its liquified 
petroleum gas-fueled Otto-cycle heavy- 
duty engine families in any or all of the 
NOx averaging, trading or banking 
programs for heavy-duty engines, within 
the restrictions described in § 86.094— 
15. If the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
5.0 grams per brake horsepower-hour 
(1.9 grams per megajoule). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.
* * it it it

(v) For natural gas-fueled Otto-cycle 
heavy-duty engines intended for use in 
all vehicles except as provided in 
paragraph (a)(3) of this section.

(A) N onm ethane hydrocarbons. 0.9 
gram per brake horsepower-hour (0.33 
gram per megajoule), as measured under 
transient operating conditions.

(B) Carbon m onoxide. (1) 14.4 grams 
per brake horsepower-hour (5.36 grams

per megajoule), as measured under 
transient operating conditions.

(2) For natural gas-fueled O tto-cycle 
heavy-duty engines utilizing 
aftertreatm ent technology. 0.50 percent 
of exhaust flow at curb idle.

(C) Oxides o f nitrogen. (1) 5.0 grams 
per brake horsepower-hour (1.9 grams 
per megajoule), as measured under 
transient operating conditions.

(2) A manufacturer may elect to 
include any or all of its natural gas- 
fueled Otto-cycle heavy-duty engine 
families in any or all of the NOx 
averaging, trading or banking programs 
for heavy-duty engines, within the 
restrictions described in § 86.094-15. If 
the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
5.0 grams per brake horsepower-hour 
(1.9 grams per megajoule). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.

(vi) For natural gas-fueled O tto-cycle 
engines intended for use only in 
vehicles with a Gross Vehicle Weight 
Rating of greater than 14,000 pounds.

(A) N onm ethane hydrocarbons. 1.7 
grams per brake horsepower-hour (0.63 
gram per megajoule), as measured under 
transient operating conditions.

(B) Carbon m onoxide. (1) 37.1 grams 
per brake horsepower-hour (13.8 grams 
per mega joule), as measured under 
transient operating conditions.

(2) For natural gas-fueled Otto-cycle 
heavy-duty engines utilizing 
aftertreatm ent technology. 0.50 percent 
of exhaust gas flow at curb idle.

(C) O xides o f  nitrogen. (1) 5.0 grams 
per brake horsepower-hour (1.9 grams 
per megajoule), as measured under 
transient operating conditions.

(2) A manufacturer may elect to 
include any or all of its natural gas- 
fueled Otto-cycle heavy-duty engine 
families in any or all or the NOx 
averaging, trading or banking programs 
for heavy-duty engines, within the 
restrictions described in § 86.094-15. If 
the manufacturer elects to include 
engine families in any of these 
programs, the NOx FELs may not exceed
5.0 grams per brake horsepower-hour 
(1.9 grams per megajoule). This ceiling 
value applies whether credits for the 
family are derived from averaging, 
trading or banking programs.
★  * it it is

(3) (i) A manufacturer may certify one 
or more Otto-cycle heavy-duty engine 
configurations intended for use in all 
vehicles to the emission standards set 
forth in paragraphs (a)(l)(ii), (a)(l)(iv) or
(a)(l)(vi) of this paragraph: Provided, 
that the total model year sales of such

configuration(s), segregated by fuel type, 
being certified to the emission standards 
in paragraph (a)(l)(ii) of this section 
represent no more than five percent of 
total model year sales of each fuel type 
Otto-cycle heavy-duty engine intended 
for use in vehicles with a Gross Vehicle 
Weight Rating of up to 14,000 pounds 
by the manufacturer.

(ii) The configurations certified to the 
emission standards of paragraphs (a)(1)
(ii) and (vi) of this section under the 
provisions of paragraph (a)(3)(f) of this 
section shall still be required to meet 
the evaporative emission standards set 
forth in paragraphs § 86.096—10(b)(l)(i), 
(b)(2)(i) and (b)(3)(i).
it is it is it

35. Section 86.098-11 of subpart A is 
amended by revising the section 
heading, by revising paragraphs (a)(l)(i),
(a)(2)(ii) and (c), and adding new 
paragraphs (a)(l)(iii) and (b)(4), to read 
as follows:

§ 86.098-11 Emission standards for 1998 
and later model year diesel heavy-duty 
engines and vehicles.

(a) * * *
(1) (i) H ydrocarbons (for d iesel engines 

fu eled  with either petroleum -fuel or 
liqu efied  petroleum  gas). 1.3 grams per 
brake horsepower-hour (0.48 gram per 
megajoule), as measured under transient 
operating conditions.
it - it it it it

(iii) N onm ethane hydrocarbons (for 
natural gas-fueled d iesel engines). 1.2 
grams per brake horsepower-hour (0.45 
gram per megajoule), as measured under 
transient operating conditions.

(2) * * *
(ii) 0.50 percent of exhaust gas flow at 

curb idle (methanol-, natural gas-, and 
liquefied petroleum gas-fueled diesel 
only).
it it it it it

(b) * * *
(4) Evaporative em issions from 1998 

and later model year heavy-duty 
vehicles equipped with natural gas- 
fueled or liquefied petroleum gas-fueled 
heavy-duty engines shall not exceed the 
following standards. The standards 
apply equally to certification and in-use 
vehicles. '

(i) For vehicles with a Gross Vehicle 
Weight Rating of up to 14,000 pounds 
for the full three-diumal test sequence 
described in § 86.1230-96, diurnal plus 
hot soak measurements: 3.0 grams per 
test.

(ii) For vehicles with a Gross Vehicle 
Weight Rating of greater than 14,000 
pounds for the full three-diurnal test 
sequence described in § 86.1230-96, 
diurnal plus hot soak measurements: 4.0 
grams per test.
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(iii)(A) For vehicles with a Gross 
Vehicle Weight Rating of up to 26,000 
pounds, the standards set forth in 
paragraph (b)(4) of this section refer to 
a composite sample of evaporative 
emissions collected under the 
conditions set forth in subpart M of this 
part and measured in accordance with 
those procedures.

(B) For vehicles with a Gross Vehicle 
Weight Rating greater than 26,000 lbs, 
the standards set forth in paragraphs
(b)(3) (ii) and (b)(4)(h) of this section 
refer to the manufacturer’s engineering 
design evaluation using good 
engineering practice (a statement of 
which is required in § 86.091- 
23(b)(4)(h)).

(c) No crankcase emissions shall be 
discharged into the ambient atmosphere 
from any new 1998 or later model year 
methanol-, natural gas-, or liquefied 
petroleum gas-fueled diesel, o r  a n y  

naturally-aspirated diesel heavy-duty 
engine. For petroleum-fueled engines 
only, this provision does not apply to 
engines using turbochargers, pumps, 
blowers, or superchargers for air 
induction.
* * * * *

36. Section 86.098—28 of subpart A is 
amended by adding a new paragraph (h) 
to read as follows:

§86.098-28 . Compliance with emission 
standards.
* * * * *

(h) Fixed liqu id  lev el gouge waiver. 
Liquefied petroleum gas-fueled vehicles 
which contain fixed liquid level gauges 
or other gauges or valves which can be 
opened to release fuel or fuel vapor 
during refueling, and which are being 
tested for refueling emissions, are not 
required to be tested with such gauges 
or valves open, as outlined in § 86.157- 
98(d)(2), provided the manufacturer can 
demonstrate, to the satisfaction of the. 
Administrator, that such gauges or 
valves w ould not be opened during 
refueling in-use due to inaccessibility or 
other design features that would prevent 
or make it very unlikely that such 
gauges or valves could be opened.

37. Section 86.099-8 of subpart A is 
amended by revising paragraph (b)(1), 
and adding new paragraphs (d)(l)(iii) 
aod (d)(l)(iv), to read as follows:

§86.099-8 Emission standards for 1999 
and later model year light-duty vehicles. 
* * * * *

(b) * * *
(1) Hydrocarbons (far gasoline-fueled, 

natural gas-fueled, and liqu efied  
petroleum gas-fueled vehicles). (i)(A)
For the full three-diurnal test sequence 
described in §86.130-96, diurnal plus

hot soak measurements: 2.0 grams per 
test.

(B) For the supplem ental two-diurnal 
test sequence described in §86.130-96, 
diurnal plus hot soak  em issions 
(gasoline-fueled vehicles only): 2.5 
grams p er test

(ii) Running loss test (gasoline-fueled  
vehicles only): 0.05 grams per mile.

(iii) Fuel dispensing spitback test 
(gasoline-fueled vehicles only): 1.0 
grams per test.
* * * * *

(d) * * *
Cl) * * *
(iii) H ydrocarbons (for liqu efied  

petroleum  gas-fueled vehicles). 0.15 
gram per gallon (0.04 gram per liter) of 
fuel dispensed.

(iv) Refueling receptacle (for natural 
gas-fueled vehicles). Refueling 
receptacles on natural gas-fueled 
vehicles shall comply with the 
receptacle provisions of the ANSI/AGA 
NGV1—1994 standard (as incorporated 
by reference in § 86.1).
* * * * *

38. Section 86.099—9 of subpart A is 
amended by revising paragraphs (b)(1) 
heading, (b)(l)(i)(A) introductory text, 
(h)(l)(i)(B)(2), (b)(l)(ii) and (b)(l)(iii), to 
read as follows:

§ 86.099-9 Emission standards for 1999 
and later model year light-duty trucks.
* * * * * .

(b) * * *
(1) H ydrocarbons (for gasoline-fueled, 

natural gas-fueled, and liqu efied  
petroleum  gas-fueled vehicles). (i)(A)
For gasoline-fueled heavy light-duty 
trucks with a nominal fuel tank capacity 
of at least 30 gallons: 
* * * * *

(B) * * *
(2) For the supplemental two-diurnal 

test sequence described in §86.130-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 2.5 
grams per test.

(ii) Running loss test (gasoline-fueled  
vehicles only): 0.05 grams per mile.

(iii) Fuel dispensing spitback test 
(gasoline-fueled veh icles only): 1.0 
grams per test.
* * * * *

39. Section 86.099-10 of subpart A is 
amended by revising paragraphs (b)(1) 
heading, (b)(l)(i)(A)(2), (b)(l)(i)(B),
(b)(l)(i)(C), (b)(l)(ii)(A)(2) and 
(b)(l)(ii>(B), to read as follows:

§ 86.099-10 Emission standards for 1999 
and later model year Otto-cycle heavy-duty 
engines and vehicles. 
* * * * *

(b) * * *
(1) H ydrocarbons (for vehicles 

equ ipped with gasoline-fueled, natural

gas-fueled or liqu efied  petroleum  gas- 
fu eled  engines).(1) * * *

(A) *" * *
[2) For the supplemental two-diurnal 

test sequence described in § 86.1230-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 3.5 
grams per test.

(B) Running loss test (gasoline-fueled 
vehicles only): 0.05 grams per mile.

(C) Fuel dispensing spitback test 
(gasoline-fueled vehicles only): 1 .0  gram  
per test.

(ii) * * *
(A) * * *
[2] For the supplemental two-diumal 

test sequence described in § 86.1230-96, 
diurnal plus hot soak measurements 
(gasoline-fueled vehicles only): 4.5 
grams per test.

(B) Running loss test (gasoline-fiieled 
vehicles only): 0.05 grams per mile.
* * * * *

40. Section 86.099—11 of subpart A is 
amended by revising paragraphs
(a)(l)(i)» (a)(2)(ii) and (c), and adding 
new paragraphs (a)(l)(iii) and (b)(4), to 
read as follows:

§ 86.099-11 Emission standards for 1999 
and later model year diesel heavy-duty 
engines and vehicles.

(a ) *  *  *

(D(i) H ydrocarbons (for d iesel engines 
fu eled  with either petroleum -fuel or 
liqu efied  petroleum  gas). 1.3 grams per 
brake horsepower-hour (0.48 gram per 
megajoule), as measured under transient 
operating conditions*
* * * * *

(iii) N onm ethane hydrocarbons (for 
natural gas-fueled  d iesel engines). 1 .2  
grams per brake horsepower-hour (0.45 
gram per megajoule), as measured under 
transient operating conditions.

(2) * * *
(ii) 0.50 percent of exhaust gas flow at 

curb idle (methanol-, natural gas-, and 
liquefied petroleum gas-fueled diesel 
only).
* * * * *

(b) * * *
(4) Evaporative em issions from 1999 

and later model year heavy-duty 
vehicles equipped with natural gas- 
fueled or liquefied petroleum gas-fueled 
heavy-duty engines shall not exceed the 
following standards. The standards 
apply equally to certification and in-use 
vehicles.

(i) For vehicles with a Gross Vehicle 
Weight Rating of up to 14,000 pounds 
for the full three-diurnal test sequence 
described in § 86.1230-96, diurnal plus 
hot soak measurements: 3.0 grams per 
test.

(ii) For vehicles with a Gross Vehicle 
Weight Rating of greater than 14,000
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pounds for the full three-diurnal test 
sequence described in § 86.1230-96, 
diurnal plus hot soak measurements: 4.0 
grams per test.

(iii)(A) For vehicles with a Gross 
Vehicle Weight Rating of up to 26,000 
pounds, the standards set forth in 
paragraph (b)(4) of this section refer to 
a composite sample of evaporative 
emissions collected under the 
conditions set forth in subpart M of this 
part and measured in accordance with 
those procedures.

(B) For vehicles with a Gross Vehicle 
Weight Rating greater than 26,000 
pounds, the standards set forth in 
paragraphs (b)(3)(ii) and (b)(4)(ii) of this 
section refer to the manufacturer’s 
engineering design evaluation using 
good engineering practice (a statement 
of which is required in § 86.091— 
23(b)(4)(h)).

(c) No crankcase emissions shall be 
discharged into the ambient atmosphere 
from any new 1999 or later model year 
methanol-, natural gas-, or liquefied 
petroleum gas-fueled diesel, or any 
naturally-aspirated diesel heavy-duty 
engine. For petroleum-fueled engines 
only, this provision does not apply to 
engines using turbochargers, pumps, 
blowers, or superchargers for air 
induction.
* * * * *

41. Section 86.101 of subpart B is 
amended by revising paragraph (a)(3) to 
read as follows:

§86.101 General applicability.
(a) * * *
(3) Sections 86.150 through 86.157 

describe the refueling test procedures 
for light-duty vehicles and light-duty 
trucks and apply for model years 1998 
and later.
* * * * *

42. Section 86.104 of subpart B is 
amended by redesignating paragraph (b) 
as paragraph (c) and revising it, and 
adding a new paragraph (b) to read as 
follows:
§86.104 Section numbering; construction. 
* * * * *

(b) A section reference without a 
model year suffix refers to the section 
applicable for the appropriate model 
year.

(c) Unless indicated otherwise, all 
provisions in this subpart apply to 
petroleum-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled vehicles.

43. Section 86.105 of subpart B is 
amended by revising paragraph (b) to 
read as follows:

§ 86.105 Introduction; structure of subpart.
x * * * *

(b) Three topics are addressed in this 
subpart. Sections 86.106 through 86.115 
set forth specifications and equipment 
requirements; §§ 86.116 through 86.126 
discuss calibration methods and 
frequency; test procedures and data 
requirements are listed in §§ 86.127 
through 86.157.

44. Section 86.106-94 of subpart B is 
amended by revising paragraph (a) to 
read as follows:
§ 86.106-84 Equipment required; 
overview.

(a) This subpart contains procedures 
for exhaust emissions tests on 
petroleum-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled light-duty vehicles and 
light-duty trucks, and for evaporative . 
emission tests on gasoline-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled light- 
duty vehicles and light-duty trucks. 
Certain items of equipment are not 
necessary for a particular test, e.g., 
evaporative enclosure when testing 
petroleum-fueled diesel vehicles. 
Alternate sampling systems may be used 
if shown to yield equivalent results and 
if approved in advance by the 
Administrator. Equipment required and 
specifications are as follows:

(1) Evaporative em ission tests. The 
evaporative emission test is closely 
related to and connected with the 
exhaust emission test. All vehicles 
tested for evaporative emissions must be 
tested for exhaust emissions. Further, 
unless the evaporative emission test is 
waived by the Administrator under
§ 86.090-26, all vehicles must undergo 
both tests. (Petroleum-fueled diesel 
vehicles are excluded from the 
evaporative emission standard.) Section 
86.107 specifies the necessary 
equipment.

(2) Exhaust em ission tests. All 
vehicles subject to this subpart are 
subject to testing for both gaseous and 
particulate exhaust emissions using the 
CVS concept (§ 86.109), except where 
exemptions or waivers are expressly 
provided in subpart A of these 
regulations. Vehicles subject to the 
“Tier 0” (i.e., phase-out) standards 
described under subpart A are exempted 
from testing for methane emissions 
(except natural gas-fueled vehicles). 
Otto-cycle vehicles subject to the “Tier 
0” standards are waived from testing for 
particulates. For vehicles waived from 
the requirement for measuring 
particulate emissions, use of a dilution 
tunnel is not required (§ 86.109). The 
CVS must be connected to the dilution 
tunnel if particulate emission sampling 
is required (§86.110). Petroleum- and 
methanol-fueled diesel-cycle vehicle

testing requires that a PDP-CVS or CFV 
with heat exchanger be used. (This 
equipment may be used with methanol- 
fueled Otto-cycle vehicles; however, 
particulates need not be measured for 
vehicles that are waived from the 
requirement). All gasoline-fueled, 
methanol-fueled, natural gas-fueled and 
liquified petroleum gas-fueled vehicles 
are either tested for evaporative 
emissions or undergo a diurnal heat 
build. Petroleum-fueled diesel-cycle 
vehicles are excluded from this 
requirement. Equipment necessary and 
specifications appear in §§ 86.108 
through 86.114.

(3) Fuel, analytical gas, and driving 
schedu le specifications. Fuel 
specifications for exhaust and 
evaporative emissions testing and for 
mileage accumulation are specified in 
§ 86.113. Analytical gases are specified 
in § 86.114. The EPA Urban 
Dynamometer Driving Schedule (UDDS) 
for use in exhaust emissions tests is 
specified in § 86.115 and Appendix I of 
this part.
* * * * *

45. Section 86.106-96 of subpart B is 
amended by revising paragraph (a) to 
read as follows;
§ 86.106-86 Equipment required; 
overview.

(a) This subpart contains procedures 
for exhaust emissions tests on 
petroleum-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled light-duty vehicles and 
light-duty trucks, and for evaporative 
emission tests on gasoline-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled light- 
duty vehicles and light-duty trucks. 
Certain items of equipment are not 
necessary for a particular test, e.g., 
evaporative enclosure when testing 
petroleum-fueled diesel vehicles. 
Alternate sampling systems may be used 
if shown to yield equivalent results and 
if approved in advance by the 
Administrator. Equipment required and 
specifications are as follows:

(1) Evaporative em ission tests. The 
evaporative emission test is closely 
related to and connected with the 
exhaust emission test. All vehicles 
tested for evaporative emissions must 
undergo testing according to the test 
sequences described in § 86.130—96; 
however, the Administrator may omit 
measurement of exhaust emissions to 
test for evaporative emissions. The 
Administrator may truncate a test after 
any valid emission measurement 
without affecting the validity of the test. 
Further, unless the evaporative emission 
test is waived by the Administrator 
under § 86.090-26, all vehicles must
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undergo both tests. (Petroleum-fueled 
diesel vehicles are excluded from the 
evaporative emission standard.) Section 
86.107 specifies the necessary 
equipment.

(2) Exhaust em ission tests. All 
vehicles subject to this subpart are 
subject to testing for both gaseous and 
particulate exhaust emissions using the 
CVS concept (see §86.109), except 
where exemptions or waivers are 
expressly provided in subpart A of this 
part. Vehicles subject to the “Tier 0” 
(i.e., phase-out) standards described 
under subpart A of this part are 
exempted from testing for methane 
emissions. Otto-cycle vehicles subject to 
the "Tier 0” standards are waived from 
testing for particulates. For vehicles 
waived from the requirement for 
measuring particulate emissions, use of 
a dilution tunnel is not required (see 
§86.109). The CVS must be connected 
to the dilution tunnel if particulate 
emission sampling is required (see 
§86.110). Petroleum- and methanol- 
fueled diesel-cycle vehicle testing 
requires that a PDP-CVSor CFV-CVS 
with heat exchanger be used. (This 
equipment may be used with methanol- 
fueled Otto-cycle vehicles; however, 
particulates need not be measured for 
vehicles that are waived from the 
requirement). All vehicles equipped 
with evaporative canisters are 
preconditioned by loading the canisters 
with hydrocarbon vapors. Petroleum- 
fueled diesel vehicles are excluded from 
this requirement.

(3) Fuel, analytical gas, and driving 
schedule specifications. Fuel 
specifications for exhaust and 
evaporative emissions testing and for 
mileage accumulation are specified in 
§86.113. Analytical gases are specified 
in § 86.114. The EPA Urban 
Dynamometer Driving Schedule (UDDS) 
for use in exhaust emissions tests is 
specified in § 86.115 and Appendix I of 
this part.
*  *  *  . * *

46. Section 86.107-96 of subpart B is 
amended by revising paragraph (b)(1) to 
read as follows:

§ 86.107-96 Sampling and analytical 
system; evaporative emissions.
* * * * *

(b) *  *  *
(1) For gasoline-fueled, natural gas- 

fueled, liquefied petroleum gas-fueled 
and methanol-fueled vehicles a 
hydrocarbon analyzer utilizing the 
hydrogen flame ionization prindple
(FID) shall be used to monitor the 
atmosphere within the enclosure (a 
heated FID (HFDD)(235°±15°F 
(113°±8°C)) is required for methanol- 
fueled vehicles). For natural gas-fueled
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vehicles, the FID may be calibrated 
using methane, or if calibrated using 
propane the FID response to methane 
shall be determined and applied to the 
FID hydrocarbon reading. Provided 
evaporative emission results are not 
effected, a probe may be used to detect 
or, verify hydrocarbon sources during a 
running loss test. Instrument bypass 
flow may be returned to the enclosure. 
The FID shall have a response time to 
90 percent of final reading of less than 
1.5 seconds.
* * * * *

47. Section 86.109-94 of subpart B is 
amended by revising paragraphs (b)(4) 
and (c)(4), to read as follows:

§ 86.109-94 Exhaust gas sampling 
system; Otto-cycle vehicles not requiring 
particulate emission measurement 
* * * * *

(b) * * *
(4) The flow capacity of the CVS shall 

be large enough to eliminate water 
condensation in  thre system. (300 to 350 
cfin-(0.142 to 0.165 m3/s) is sufficient 
for most petroleum-fueled vehicles. 
Higher flow rates are required for 
methanol-fueled vehicles and may be 
required for natural gas-fueled and 
liquefied petroleum gas-fueled vehicles. 
Procedures for determining CVS flow 
rates are detailed in “Calculation of 
Emissions and Fuel Economy When 
Using Alternative Fuels," EPA 460/3- 
83—009. (Copies may be obtained from 
the U.S. Department of Commerce, 
NTIS, Springfield, Virginia 22161; order 
#PB 84104702.)
* * * * *

(c) * * *
(4) The flow capacity of the CVS shall 

be large enough to virtually eliminate 
water condensation in the system (300 
to 350 cfm (0.142 to 0.165 m3/s) is 
sufficient for most petroleum-fueled 
vehicles). Higher flow rates are required 
with methanol-fueled vehicles and may 
be required for natural gas-fueled and 
liquefied petroleum gas-fueled vehicles. 
Procedures for determining CVS flow 
rates are detailed in “Calculation of 
Emission and Fuel Economy When 
Using Alternative Fuels," EPA 460/3- 
83-009.
* * * * *

48. Section 86.110—94 of subpart B is 
amended by revising paragraphs (a)(2),
(b) heading and introductory text and
(b)(3), by redesignating paragraphs (a)(6) 
and (a)(7) as paragraphs (a)(7) and (a)(8), 
and by adding a new paragraph (a)(6), 
to read as follows:
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§ 86.110-94 Exhaust gas sampling 
system; diesel vehicles and Otto-cycle 
vehicles requiring particulate emissions 
measurements.
* * * - * *

(а ) * * *
(2) Bag,-continuous HFID (required for 

petroleum-fueled diesel-cycle and 
optional for methanol-fueled, natural 
gas-fueled and liquefied petroleum gas- 
fueled diesel-cycle vehicles), and 
particulate sampling capabilities as 
shown in Figure B94—5 (or Figure B94- 
6) are required to provide both gaseous 
and particulate emissions sampling 
capabilities from a single system.
* * * * *

(б) For natural gas-fueled and 
liquefied petroleum gas-fueled diesel 
vehicles either a heated flame ionization 
detector (HFID) [375°±20°F (191°±11°C)1 
or a non-heated flame ionization 
detector may be used for hydrocarbon 
analysis.
* * * * *

* * * * *
(b l Com ponent description—Otto- 

cycle, petroleum -fueled and liqu efied  
petroleum  gas-fueled d iesel-cycle 
vehicles. The components necessary for 

'  petroleum-fueled and liquefied 
petroleum gas-fueled diesel-cycle and 
Otto-cycle vehicle exhaust sampling 
shall meet the following requirements:
* * * * *

(3) For gasoline-fueled, natural gas- 
fueled and liquefied petroleum gas- 
fueled Otto-cycle and petroleum-fueled, 
natural gas- fueled and liquefied 
petroleum gas-fueled diesel-cycle 
vehicles, the transfer of heat from the 
vehicle exhaust gas shall be minimized 
between the point where it leaves the 
vehicle tailpipe(s) and the point where 
it enters the dilution tunnel airstream.
To accomplish this, a short length (not 
more than 12 feet (365 cm) if 
uninsulated, or not more than 20 feet 
(610 cm) if insulated) of smooth 
stainless steel tubing from the tailpipe 
to the dilution tunnel is required. This 
tubing shall have a maximum inside 
diameter of 4.0 inches (10.2 cm). Short 
sections of flexible tubing at connection 
points are allowed.
* * * * *

49, Section 86.111—94 of subpart B is 
amended by revising paragraphs (b)(3) 
introductory text and (b)(3)(v) to read as 
follows:

§ 86.111-94 Exhaust gas analytical 
system.
* ' * * * *

(b)* * *
(3) For petroleum-fueled diesel 

vehicles (and if selected, for methanol-
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fueled, natural gas-fueled and liquefied 
petroleum gas-fueled diesel vehicles) a 
continuous hydrocarbon sample shall be 
measured using a heated analyzer train 
as shown in Figure B90—5 (or B90-6). 
The train shall include a heated probe, 
a heated continuous sampling line, a 
heated particulate filter and a heated 
hydrocarbon instrument (HFID) 
complete with heated pump, filter and 
flow control system.
* ic ic ★  ft'..:

(v) For petroleum-fueled, natural gas- 
fueled and liquefied petroleum gas- 
fueled diesel vehicles, the sample line 
and filter shall be heated to maintain a 
sample gas temperature of 375° ±10°F 
(191° ±6°C) before the filter and before 
the HFID.
★  * * ic . *

50. Section 86.113-94 of subpart B is 
revised to read as follows:

§ 86.113-94 Fuel specifications.
(a) G asoline fu el. (1} Gasoline having 

the following specifications will be used 
by the Administrator in exhaust and 
evaporative emission testing of 
petroleum-fueled Otto-cycle vehicles. 
Gasoline having the following 
specification or substantially equivalent 
specifications approved by the 
Administrator, shall be used by the 
manufacturer in exhaust and . 
evaporative testing except that octane 
specifications do not apply;

Item ASTM test 
method No. Value

Octane, Research, M in ........................................................................... ............ ........................................................ D2699 93
Sensitivity, M in.................. ........................................................................................................................................... 7.5
Lead (organic):

g/U.S. gal. (g/liter) ............................................................................................................ ................................... D3237 1 0.050 
1 (0.013)

Distillation Range:
IBP:2 °F (°C)..... ......................................................................... ....... ................................................. D86 75-95

(23.9-35)
10 pet. point: °F (°C) .................................................................................................................................... ........ D86 120-135

(48.9-57.2)
50 pet. point: °F (°C) ............................................................................................................................................ D86 200-230

(93.3-110)
90 pet. point: °F (°C) ............................................................................................................................................ D86 300-325

(148.9-162.8);
EP, max: °F (°C) ................................................................................................................... ............................... D86 415

(212.8)
Sulfur, weight pet m ax.................................................................... ............................ ............................................... D1266 0.10
Phosphorus, max. g/U.S. gal. (g /liter)...............................,........................................................................................ D3231 0.005

(0.0013)
RVP3-4, psi (kP a)............... ........................... .............................................................................................................. D3231 8.7-9.2

(60.0-63.4)
Hydrocarbon composition:

Olefins, max. pet ........................................................................................... ....................................................... D1319 10
Aromatics, max. p et.............................................................................................................................................. D1319 35
Saturates ........................................................................... .......................... ........................................................ D1319 I (5)

1 Maximum.
2 For testing at altitudes above 1,219 m (4,000 ft), the specified range is 75°-105°F (23.9°-40.6°C).
3 For testing which is unrelated to evaporative emission control, the specified range is 8.0-9.2 psi (55,2-63.4 kPa).
4 For testing at altitudes above 1,219 m (4,000 ft), the specified range is 7.6-8.0 psi (52-55 kPa).
5 Remainder.

(2) (i) Unleaded gasoline representative of commercial gasoline which will be generally available through retail outlets 
shall be used in service accumulation. Leaded gasoline will not be used in service accumulation.

(ii) The octane rating of the gasoline used shall be no higher than 1.0 Research octane number above the minimum 
recommended by fhe manufacturer and have a minimum sensitivity of 7.5 octane numbers, where sensitivity is defined 
as the Research octane number minus the Motor octane number.

(iii) The Reid Vapor Pressure of the gasoline used shall be characteristic of the motor fuel used during the season 
in which die service accumulation takes place.

(3) The specification range of the gasoline to be used under paragraph (a) of this section shall be reported in 
accordance with §86.094—21(b)(3).

(b) Petroleum d iesel test fuel. (1) The petroleum fuels employed for testing diesel vehicles shall be clean and 
bright, with pour and cloud points adequate for operability. The petroleum diesel fuel may contain nonmetallic additives 
as follows: Cetane improver, metal deactivator, antioxidant, dehazer, antirust, pour depressant, dye, dispersant and biocide. 
Fuels specified for emissions testing are intended to be representative of commercially available in-use fuels.

(2) Petroleum fuel for diesel vehicles meeting the following specifications, or substantially equivalent specifications 
approved by the Administrator, shall be used in exhaust emission testing. The grade of petroleum diesel fuel recommended 
by the engine manufacturer, commercially designated as “Type 2-D” grade diesel, shall be used:

Item ASTM test 
method No. Type 2-D

Cetane Number ............................................................................................................... ........................................
Distillation range:

D613 42-50

IBP: °F (°C) ............................................................................................ .................................. ....................... D86 340-400
(171.1-204.4)

10 pet. point: °F (°C) .............. .............. .................................. ........................................................................ D86 400-460
(204.4-237.8)
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Item

50 pet. point: °F (°C) ..............

90 pet. point: °F (°C) ..............

EP: °F (°C) ..........................

Gravity °A P I....................................
Total sulfur p et........................... .
Hydrocarbon composition:

Aromatics, min. pet...................
Paraffins, Naphthenes, Olefins 

Flashpoint, min. °F (°C ).............. .

Viscosity, centistokes .....................

1 Remainder.

ASTM test 
method No. Type 2-D

086

D86

D86

0287
02622

470-540
(243.3-282.2)

560-630
(293.3-332.2)

610-690
(321.1-365.6)

32-37
0.03-0.05

D1319
D1319
D93

0445

27
<1>

130
(54.4)

2.0-3.2

diesel vehicles meeting the following specifications, or substantially equivalent specifications
meam1<f f l niS at0r’ sha11. *5? Ufe<? in sefvice ®ccumulation. The grade of petroleum diesel fuel recommended by the engine manufacturer, commercially designated as "Type 2-D " grade diesel fuel, shall be used:

Item ASTM test 
method No. Type 2-D

Cetane number.... . ..................
Distillation range:

90 pet. point: °F (°C) ...............
UÜ 10 38—58

Gravity, °API ..........................
430-630

(221.1-332.2)
Total sulfur, p et............................... 30-42
Flashpoint, min. °F (°C )............. 0.03-0.05

Viscosity centistokes .....................
U\7v "

D445

130 
(54.4) 

1.5-4.5

(4) O ther petroleum  distillate fuels 
may be used for testing and service  
accum ulation provided:

(i) They are com m ercially available; 
and

(ii) Inform ation, acceptable to the 
Adm inistrator, is provided to show that 
only the designated fuel w ould be used  
in custom er service; and

(iii) Use of a fuel listed under 
paragraphs (b)(2) and (b)(3) of this 
section would have a detrimental effect 
on emissions or durability; and

(iv) W ritten approval from the 
Adm inistrator of the fuel specifications 
is provided prior to th e start of testing.

(5) The specification range of the fuels 
to be used under paragraphs (b)(2),
(b)(3) and (b)(4) of this section shall be 
reported in accordance with § 86.094- 
21(b)(3).

(c) M ethanol fu el. (1) Methanol fuel 
used for exhaust and evaporative 
emission testing and in service 
accumulation shall be representative of 
commercially available methanol fuel 
and shall consist of at least 50 percent 
methanol by volume.

(i) M anufacturers shall recom m end  
the m ethanol fuel to be used for testing  
and service accum ulation.

(ii) The Administrator shall determine 
the methanol fuel to be used for testing 
and service accumulation.

(2) Other methanol fuels may be used 
for testing and service accumulation 
provided:

(i) They are commercially available; 
and

(ii) Information, acceptable to the 
Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Use of a fuel listed under 
paragraph (c)(1) of this section would 
have a detrimental effect on emissions 
or durability; and

(iv) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (c)(1) and
(c)(2) of this section shall be reported in 
accordance with § 86.094-21(b)(3);

(d) Mixtures o f petroleum  and  
m ethanol fu els fo r  flex ib le  fu el vehicles.
(1) Mixtures of petroleum and methanol 
fuels used for exhaust and evaporative 
emission testing and service 
accumulation for flexible fuel vehicles 
shall be within the range of fuel

mixtures for which the vehicle was 
designed.

(2) Manufacturer testing and service 
accumulation may be performed using 
only those mixtures (mixtures may be 
different for exhaust testing, evaporative 
testing and service accumulation) 
expected to result in the highest 
emissions, provided:

(i) The fuels w hich  constitute the 
m ixture w ill be used in custom er 
service; and

(ii) Information, acceptable to the 
Administrator, is provided by the 
manufacturer to show that the 
designated fuel mixtures would result in 
the highest emissions; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to die start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (d)(1) and
(d)(2) of this section shall be reported in 
accordance with §86.094-21 (b)(3).

(e) Natural gas fu el. (1) Natural gas 
fuel having the following specifications 
will be used by the Administrator for 
exhaust and evaporative emission 
testing of natural gas-fueled vehicles:
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Item ASTM test 
method No. Value

Methane............ ........................................................................................... min. mole pet. ...................... ...................... D1945 89.0
Ethane .......................................................................................................... max. mole pet............................................... D1945 4.5
C3 and higher................... ............. ........................................................... .. max. mole pet......... - ' .................... ........... D1945 2.3
C& and higher............................................................................................... max. mole pet. ............................. .............. D1945 0.2
Oxygen....................................................................................... ........... .
Inert gases:

max. mole pet ........................................... D1945 0.6

Sum of C 02 and N2 ........... ............................... .................................
Odorant1

max. mole pet ............................................ D1945 4.0

1 The natural gas at ambient conditions must have a distinctive odor potent enough for its presence to be detected down to a concentration in 
air of not over Vs (one-fifth) of the tower limit of flammability.

(2) Natural gas representative of 
commercially available natural gas fuel 
which will be generally available 
through retail outlets shall be used in 
service accumulation for natural gas- 
fueled vehicles.

(3) Other natural gas fuels may be 
used for testing and service 
accumulation provided:

(i) They are commercially available; 
and

(ii) Information acceptable to the 
Administrator is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to die start of 
testing.

(4) The specification range of the fuels 
to be used under paragraphs (e)(1), (e)(2) 
and (e)(3) of this section shall be 
reported in accordance with § 86.094- 
21(b)(3).

(f) Liquefied petroleum  gas fu el. (1) 
Liquefied petroleum gas fuel used for 
exhaust and evaporative emission 
testing and in service accumulation 
shall be commercially available 
liquefied petroleum gas fuel.

(1) Manufacturers shall recommend 
the liquefied petroleum gas fuel to be 
used for testing and service 
accumulation.

(ii) The Administrator shall determine 
the liquefied petroleum gas fuel to be 
used for testing and service 
accumulation.

(2) Other liquefied petroleum gas 
fuels may be used for testing and service 
accumulation provided:

(i) They are commercially available; 
and

(ii) Information, acceptable to the 
Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of thé fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the fuel 
to be used under paragraphs (f)(1) and
(f)(2) of this section shall be measured 
in accordance with ASTM D2163-61

and reported in accordance With 
§ 86.094—21(b)(3).

(g) Fuels not meeting the 
specifications set forth in this section 
may be used only with the advance 
approval of the Administrator.

51. Section 86.121-90 of subpart B is 
amended by revising paragraphs (a)(2) 
and (b)(3), and adding a new paragraph
(d), to read as follows:

§ 86.121-90 Hydrocarbon analyzer 
calibration.
★  * * * *

(a) * * *
(2) Optimize on the most common 

operating range. Introduce into the 
analyzer a propane (methane as 
appropriate) in air mixture (methanol in 
air mixture for methanol-fueled vehicles 
when optional methanol calibrated 
HFID procedure is used during the 1994 
model year) with a propane (or methane 
or methanol as appropriate) 
concentration equal to approximately 90 
percent of the most common operating 
range.
* * * * *

(b) * * *
(3) Calibrate on each normally used 

operating range with propane in air 
calibration gases (either methanol or 
methane in air as appropriate) having 
nominal concentrations of 15, 30, 45,
60, 75 and 90 percent of that range. For 
each range calibrated, if the deviation 
from a least squares best-fit straight line 
is two percent or less of the value at 
each data point, concentration values 
may be calculated by use of a single 
calibration factor for that range. If the 
deviation exceeds two percent at any 
point, the best-fit non-linear equation 
which represents the data to within two 
percent of each test point shall be used 
to determine concentration.
it it it it it

(d) FID response fa ctor to m ethane. 
When the FID analyzer is to be used for 
the analysis of natural gas-fueled 
vehicle hydrocarbon samples, the 
methane response factor of the analyzer 
shall be established. To determine the 
total hydrocarbon FID response to 
methane, known methane in air

concentrations traceable to the National 
Institute of Standards and Technology 
(NIST) shall be analyzed by the FID. 
Several methane concentrations shall be 
analyzed by the FID in the range of 
concentrations in the exhaust sample. 
The total hydrocarbon FID response to 
methane is calculated as follows: 
rcH4=FDDppm/S AMppm 
Where:
(1) rtH4=FID response factor to  methane.
(2) FIDppm=FID reading in ppmC.
(3) SAMppm=the known methane

concentration in ppmC.
52. Section 86.127-96 of subpart B is 

amended by revising paragraphs (a)(1),
(a)(3), (a)(4), (b), (d) introductory text,
(d)(2) and (e), to read as follows:

§86.127-96 Test procedures; overview.
it it it it it

(a) * * *
(1) Gaseous exhaust THC, CO, NOx, 

CO2 (for petroleum-fueled and gaseous- 
fueled vehicles), plus CH3OH and 
HCHO for methanol-fueled vehicles, 
plus CH4 (for vehicles subject to the 
NMHC and OMNMHCE standards). 
* * * * *

(3) Evaporative HC (for gasoline- 
fueled, methanol-fueled and gaseous- 
fueled vehicles) and CH3OH (for 
methanol-fueled vehicles). The 
evaporative testing portion of the 
procedure occurs after the exhaust 
emission test; however, exhaust 
emissions need not be sampled to 
complete a test for evaporative 
emissions.

(4) Fuel spitback (this test is not 
required for gaseous-fueled vehicles).

(b) The Otto-cycle exhaust emission 
test is designed to determine gaseous 
THC, CQ, C 02, CH4, NOx, and 
particulate mass emissions from 
gasoline-fiieled, methanol-fueled and 
gaseous-fueled Otto-cycle vehicles as 
well as methanol and formaldehyde 
from methanol-fueled Otto-cycle 
vehicles, while simulating an average 
trip in an urban area of 11 miles (18 
kilometers). The test consists of engine 
start-ups and vehicle operation on a 
chassis dynamometer through a
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specified driving schedule. A 
proportional part of the diluted exhaust 
is collected continuously for subsequent 
analysis, using a constant volume 
(variable dilution) sampler or critical 
flow venturi sampler. 
* * * * *

(d) The evaporative emission test 
(gasoline-fueled vehicles, methanol- 
fueled and gaseous-fueled vehicles) is 
designed to determine hydrocarbon and 
methanol evaporative emissions as a 
consequence of diurnal temperature 
fluctuation, urban driving and hot soaks 
following drives. It is associated with a 
series of events that a vehicle may 
experience and that may result in 
hydrocarbon and/or methanol vapor 
losses. The test procedure is designed to 
measure:

■ * * * * *
(2) Running losses resulting from a 

simulated trip performed on a chassis 
dynamometer, measured by the 
enclosure or point-source technique (see 
§ 86.134; this test is not required for 
gaseous-fueled vehicles); and 
* * * * *

(e) Fuel spitback emissions occur 
when a vehicle’s fuel fill neck cannot 
accommodate dispensing rates. The 
vehicle test for spitback consists of a 
short drive followed immediately by a 
complete refueling event. This test is 
not required for gaseous-fueled vehicles. 
* * * * *

53. Section 86.130-96 of subpart B is 
amended by revising paragraphs (a) and
(b), to Yead as follows:

§86.130-96 Test sequence; general 
requirements.

(a) (1) Gasoline- and m ethanol-fueled  
vehicles. The test sequence shown in 
figure B96-10 shows the steps 
encountered as the test vehicle 
undergoes the procedures subsequently 
described to determine conformity with 
the standards set forth. The full three- 
diurnal sequence depicted in figure 
B96-10 tests vehicles for all sources of 
evaporative emissions, The 
supplemental two-diumal test sequence 
is designed to verify that vehicles 
sufficiently purge their evaporative 
canisters during the exhaust emission 
test. Sections 86.132-96, 86.133-96 and 
86.138—96 describe the separate 
specifications of the supplemental two- 
diumal test sequence.

(2) G aseous-jueled vehicles. The test 
sequence shown in figure B96-10 shows 
the steps encountered as the test vehicle 
undergoes the procedures Subsequently 
described to determine conformity with 
the standards set forth, with the 
exception that the fuel drain and fill and 
precondition canister steps are not

required for gaseous-fueled vehicles. In 
addition, the supplemental two-diumal 
test and the running loss test are not 
required.

(d) The vehicle test for fuel spitback 
during fuel dispensing is conducted as 
a stand-alone test (see § 86.146). This 
test is not required for gaseous-fueled 
vehicles.
* * * * *

54. Section 86.132-90 of subpart B is 
amended by revising paragraphs (a)(4) 
introductory text and (a)(4)(ii) 
introductory text, to read as follows:

§ 86.132-90 Vehicle preconditioning.
(a) * ? *
(4) The Administrator may also 

choose to conduct or require the 
conduct of additional preconditioning 
to insure that the evaporative emission 
control system is stabilized in the case 
of gasoline-fueled and methanol-fueled 
vehicles, or to insure that the exhaust 
system is stabilized in the case of 
petroleum-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled diesel vehicles.
* * * * *

(ii) Petroleum -fueled d iesel vehicles, 
natural gas-fueled and liqu efied  
petroleum  gas-fueled vehicles. The 
preconditioning shall consist of either of 
the following:
* * * * *

55. Section 86.132-96 of subpart B is 
amended by revising paragraphs (b),
(e) (2) heading and introductory text and
(f) , to read as follows:

§ 86.132-96 Vehicle preconditioning.

(b)(1) Gasoline- and M ethanol-Fueled 
V ehicles. Drain the fuel tank(s) and fill 
with test fuel, as specified in § 86.113, 
to the “tank fuel volume” defined in 
§ 86.082-2. The fuel cap(s) shall be 
installed within one minute after 
refueling.

(2) G aseous-Fueled Vehicles. Vehicle 
fuel tanks to be filled with fuel that 
meets the specifications in § 86.113.
Fuel tanks shall be filled to a m in im u m  
of 75% of service pressine for natural 
gas-fueled vehicles or a minimum of 
75% of available fill volume for 
liquefied petroleum gas-fueled vehicles. 
Prior draining of the fuel tanks is not 
called for if the fuel in the tanks already 
meets the specifications in § 86.113.
* ' * * * *

(e) * * *_
(2) For petroleum -fueled d iesel, 

m ethanol-fueled diesel, and gaseous- 
fu eled  vehicles. Thè preconditioning 
shall consist of either of the following:
* * * * *

(f) (1) Gasoline- and M ethanol-Fueled 
V ehicles. Within five minutes of

completion of the preconditioning 
drive, the vehicle shall be driven off the 
dynamometer and parked. For gasoline- 
and methanol-fueled vehicles, drain the 
fuel tank(s) and fill with test ftiel, as 
specified in § 86.113, to the “tank fuel 
volume” defined in § 86.082-2. The 
vehicle shall be refueled within one 
hour of completion of the 
preconditioning drive. The fuel cap(s) 
shall be installed within one minute 
after refueling.

(2) G aseous-Fueled V ehicles. Within 
five minutes of completion of the 
preconditioning drive, the vehicle shall 
be driven off the dynamometer and 
parked. Vehicle fuel tanks shall be 
refilled with fuel that meets the 
specifications in § 86.113. Fuel tanks 
shall be filled to a minimum of 75% of 
service pressure for natural gas-fueled 
vehicles or a minimum of 75% of 
available fill volume for liquefied 
petroleum gas-fueled vehicles. Prior 
draining of the fuel tanks is not called 
for if the fuel in the tanks already meets 
the specifications in § 86.113.
* * * * *

56. Section 86.133-96 of subpart B is 
amended by revising paragraphs (a)(1) 
and (a)(3), to read as follows:

§ 86.133-96 Oiumai emission test 
(a)(1) The diurnal emission test for 

gasoline-, methanol- and gaseous-fueled 
vehicles consists of three 24-hour test 
cycles following the hot soak test. 
Emissions are measured for each 24- 
hour cycle, with the highest emission 
level used to determine compliance 
with the standards specified in subpart 
A of this part. The Administrator may 
truncate a test after any 24-hour cycle 
without affecting the validity of the 
collected data. Sampling of emissions 
from the running loss and hot soak tests 
is not required as preparation for the 
diurnal emission test. The diurnal 
emission test may be conducted as part 
of either the three- diurnal test sequence 
or the supplemental two-diumal test 
sequence, as described in § 86.130-96. 
* * * * *

(3) For the supplemental two-diumal 
test sequence, the diurnal emission test 
outlined in paragraph (p) of this section 
follows the alternate hot soak test 
specified in § 86.138-96(k). This test is 
not required for gaseous-fueled vehicles. 
* * * * *

57. Section 86.134-96 of subpart B is 
amended by revising paragraph (a) to 
read as follows:

§ 86.134-96 Running loss test
(a) Overview. Gasoline- and methanol- 

fueled vehicles are to be tested for 
running loss emissions during
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simulated high-temperature urban 
driving; this test is not required for 
gaseous-fueled vehicles. During 
operation, tank temperatures are 
controlled according to a prescribed 
profile to simulate in-use conditions. If 
the vehicle is determined to have 
exceeded the standard before the end of 
the running loss test, the test may be 
terminated without invalidating the 
data. The test can be run either in a 
sealed enclosure or with the point- 
source method, as specified in 
paragraph (g) of this section.
*  *  *  *  it

58. Section 86.135-94 of subpart B is 
amended by revising paragraph (a) to 
read as follows:

§ 86.135-94 Dynamometer procedure. 
* * * * *

(a) Overview. The dynamometer run 
consists of two tests, a “cold” start test, 
after a minimum 12-hour and a 
maximum 36-hour soak according to the 
provisions of §§ 86.132 and 86.133, and 
a “hot” start test following the “cold” 
start by 10 minutes. Engine startup 
(with all accessories turned off), 
operation over the UDDS and engine 
shutdown make a complete cold start 
test. Engine startup and operation over 
the first 505 seconds of the driving 
schedule complete the hot start test. The 
exhaust emissions are diluted with 
ambient air in the dilution tunnel as 
shown ill Figure B94-5 and Figure B94—
6. A dilution tunnel is not required for 
testing vehicles waived from the 
requirement to measure particulates. Six 
particulate samples are collected on 
filters for weighing; the first sample plus 
backup is collected during the first 505 
seconds of the cold start test; the second 
sample plus backup is collected during 
the remainder of the cold start test 
(including shutdown); the third sample 
plus backup is collected during the hot 
start test. Continuous proportional 
samples of gaseous emissions are 
collected for analysis during each test 
phase. For gasoline-fueled, natural gas- 
fueled and liquefied petroleum gas- 
fueled Otto-cycle vehicles, the 
composite samples collected in bags are 
analyzed for THC, CO, CO2, CH4 and 
NOx. For petroleum-fueled diesel-cycle 
vehicles (optional for natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fiieled diesel-cycle vehicles), 
THC is sampled and analyzed 
continuously according to the 
provisions of § 86.110. Parallel samples 
of the dilution air are similarly analyzed 
for THC, CO, C02, CH4 and NOx- For 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled 
vehicles, bag samples are collected and 
analyzed for THC (if not sampled

continuously), CO, CO2, CH4 and NOx- 
For methanol-fueled vehicles, methanol 
and formaldehyde samples are taken for 
both exhaust emissions and dilution air 
(a single dilution air formaldehyde 
sample, covering the total test period 
may be collected). Parallel bag samples 
of dilution air are analyzed for THC, CO, 
CO2, CH4 and NOx. Methanol and 
formaldehyde samples may be omitted 
for 1990 through 1994 model years 
when a FID calibrated on methanol is 
used.
* * * * *

59. Section 86.136-90 of subpart B is 
amended by revising paragraphs (a) 
heading and introductory text and (b), to 
read as follows:
§ 86.136-90 Engine starting and restating.

(a) Otto-cycle vehicles. Paragraph (a) 
of this section applies to Otto-cycle 
vehicles.
* * * * *

(b) D iesel vehicles. The engine shall 
be started according to the 
manufacturers recommended starting 
procedures in the owners manual. The 
initial 20-second idle period shall begin 
when the engine starts. The 
transmission shall be placed in gear 15 
seconds after the engine is started. If 
necessary, braking may be employed to 
keep the drive wheels from turning. 
* * * * *

60. Section 86.138-96 of subpart B is 
amended by revising paragraph (a) to 
read as follows:
§ 86.138-96 Hot soak test

(a) (1) G asoline- and m ethanol-fueled  
vehicles. For gasoline- and methanol- 
fueled vehicles, the hot soak test shall 
be conducted immediately following the 
r u nn in g  loss test. However, sampling of 
emissions from the running loss test is 
not required as preparation for the hot 
soak test.

(2) G aseous-fueled vehicles. Since 
gaseous-fueled vehicles are not required 
to perform a running loss test, the hot 
soak test shall be conducted within five 
minutes of the hot start exhaust test.
* * *  * *

61. Section 86.140-94 of subpart B is 
amended by revising paragraphs (a) 
introductory text and (b) introductory 
text, to read as follows:

§ 86.140-94 Exhaust sample analysis.
* * * * - *

(a) For CO, C 02, CH4, NOx, and for 
Otto-cycle and methanol-fueled, natural 
gas-fueled and liquefied petroleum gas- 
fueled (if non-heated FID option is used) 
diesel vehicle HC:
* * * * *

(b) For petroleum-fueled, natural gas- 
fueled and liquefied petroleum gas-

fueled (if HFID is used) diesel vehicle 
HC:
* * * * *

62. Section 86.142-90 of subpart B is 
amended by revising paragraph (o) 
introductory text and adding paragraphs 
(q) and (r), to read as follows:

§ 86.142-90 Records required. 
* * * * *

(0) Additional records required for 
diesel vehicles:
* * * * *

(q) A dditional required records fo r  
natural gas-fueled vehicles. 
Composition, including all carbon 
containing compounds; e.g. CO2, of the 
natural gas-fuel used during the test. Ci 
and C2 compounds shall be individually 
reported. C3 and heavier hydrocarbons, 
and C6 and heavier compounds may be 
reported as a group.

(r) A dditional required records fo r  
liqu efied  petroleum  gas-fueled vehicles. 
Composition of the liquefied petroleum 
gas-fuel used during the test. Each 
hydrocarbon compound present, 
through C4 compounds, shall be 
individually reported. C5 and heavier 
hydrocarbons may be reported as a ' 
group.

63. Section 86.143-96 of subpart B is 
amended by revising paragraphs (a) and
(b) (l)(ii)(B), to read as follows:

§86.143-96 Calculations; evaporative 
emissions.

(a) The following equations are used 
to calculate the evaporative emissions 
from gasoline- and methanol-fueled 
vehicles, and for gaseous-fueled 
vehicles.

(b) * * *
(1 )  * * *
(ii) * * *
(B) Chc = FID hydrocarbon 

concentration as ppm including FID 
response to methanol (or methane, as 
appropriate) in the sample.
* * * * *

64. Section 86.144-94 of subpart B is 
amended by revising paragraphs (a)(1),
(c) (l)(ii), (c)(3)(iv)(C), (c)(5)(ii), (c)(6)(ii),
(c)(8)(i) and (c)(8)(ii); redesignating 
paragraphs (c)(7)(iii) through (c)(7)(xiii) 
as paragraphs (c)(7)(iv) through (xiv) 
and revising them; and adding new 
paragraphs (b)(10), (c)(7)(iii), (c)(8)(vi) 
and (c)(9), to read as follows:

§ 86.144-94 Calculations; exhaust 
emissions.
* * * * *

(a) * * *
(1) Y wm = Weighted mass emissions 

of each pollutant, i.e., THC, CO, 
OMHCE, NMHC, OMNMHCE, CHt, 
NOx, or CO2, in grams per vehicle mile. 
* * * * *
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(b ) * * *
(10) Methane mass: 

fH4MASS=Vmix =DensitycH4—̂CM̂ onc/ 
1,000 ,000)

(c) * * *
! ( i ) * * *

(ii) DensityHc=Density of total 
hydrocarbon.

(A) For gasoline-fuel, d iesel fu e l and  
m ethanol fu el; DensityHc=16.33 g/
ft3 -  carbon atom (0.5768 kg/m3 -  carbon 
atom), assuming an average carbon to 
hydrogen ratio of 1:1.85, at 68 °F (20 °C) 
and 760 mm Hg (101.3 kPa) pressure.

(B) For natural gas and liqu efied  
petroleum  gas-fuel; DensityHC=1.1771 
(12.011+H/C (1.008)) g/ft3 -  carbon atom

(Q.04157(12.011+H/C (1.008))kg/ 
m3 -  carbon atom), where H/C is the 
hydrogen to carbon ratio of the 
hydrocarbon components of the test 
fuel, at 68 °F (20 °C) and 760 mm Hg 
(101.3 kPa) pressure. 
* * * * *

(3) *  * *
(iv) * * *
(C) COe=[l -(0.01+0.005HCR)

C02e ~ 0.000323R]COem for methanol- 
fuel or natural gas-fuel or liquefied 
petroleum gas-fuel, where HCR is 
hydrogen-to-carbon ratio as measured 
for the fuel used.
* * * * *

(5) * * *

(ii) DensitycH3 0H=Density of methanol 
is 37.71 g/ft3-carbon atom (1.332 kg/m3- 
carbon atom), at 68 °F (20 °C) and 760 
mm Hg (101.3 kPa) pressure.
* * * * *

(6) * * *
(ii) DensityHCHo=Density o f 

formaldehyde is 35.36 g/ft3- carbon 
atom (1.249 kg/m3-carbon atom), at 68 
°F (20 °C) and 760 mm Hg (101.3 kPa) 
pressure.
* * * * *

(7) * * *

lOOx— ---------- --------------
(iii) DF = x +y7 2 + 3.76(x + y / 4)

C02e +(NMHCe +CH4e +COe)xlO~4

for natural gas-fueled or liquefied 
petroleum gas-fueled vehicles where 
fuel composition is CxHy as measured 
for the fuel used.

(iv)(A) KH=Humidity correction 
factor.

(B) Kh=1/[1 -  0.0047(H -  75)1.
(C) For SI units, KH= lx [l-

0.0329(Hxl0.71)].
Where:
(v) (A) H=Absolute humidity in grains 

(grams) of water per pound (kilogram) of 
dry air.

(B) H=[(43.478)Ra X Pd]/[PB-  (Pd x RJ
100) 1.

(C) For SI units, H=((6.211)Ra x PJ/ 
[PBx(Pd x Ra/100)1.

(vi) Ra=Relative humidity of the 
ambient air, percent.

(vii) Pd=Saturated vapor pressure, mm 
Hg (kPa) at the ambient dry bulb 
temperature.

(viii) PB=Barometric pressure, mm He
(kPa). 8

(ix) (A) V,„iX=:Total dilute exhaust 
volume in cubic feet per test phase 
corrected to standard conditions (528°R 
(293°K) and 760 mm Hg (101.3 kPa)).

(B) For PDP-CVS, Vmi* is:

„  _  V0 x N x (Pb - P 4) x 528
mix

76Q xTp
(C) For SI units,

„  _  V0 x N x (Pb -P 4)x 293
v mix ‘ “

101.3 xTp
Where:

(x) V°=Volume of gas pumped by the 
positive displacement pump, in cubic 
feet (m3) per revolution. This volume is

dependent on the pressure differential 
across the positive displacement pump,

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

(xii) PB=Barometric pressure, mm He 
(kPa).

(xiii) P4=Pressure depression below 
atmospheric measured at the inlet to the 
positive displacement pump, in mm Hg 
(kPa) (during an idle mode).

(xiv) Tp=Average temperature of 
dilute exhaust entering positive 
displacement pump during test, °R(°K).

(8)(i)
NMHCconc^HCconc — (rcH4 X CH4conc)>

(ii) DensityNMHc=The density of non­
methane hydrocarbon.

[A) For gasoline-fuel and d iesel-fu el; 
Densitynmhc=16.33 g/ft3-carbon atom 
(0.5768 kg/m3-carbon atom), assuming 
an average carbon to hydrogen ratio of 
1:1.85 at 68 °F (20 °C) and 760 mm Hg 
(101.3 kPa) pressure.

(B) For natural gas and liqu efied  
petroleum  gas-fuel;
DensityNMHc=l. 17 71 (12.011+H/C 
(1.008)) g/ft3-carbon atom 
(0.04157(12.011+H/C (1.008))kg/m3- 
carbon atom), where H/C is the 
hydrogen to carbon ratio of the 
hydrocarbon components of the test 
fuel, at 68 °F (20 °C) and 760 mm 
Hg(101.3 kPa) pressure.
* * * * *

(vi) rcH4=HC FID response to methane 
for natural gas-fueled vehicles as 
measured in § 86.121(d). For all other 
vehicles rCH4=l.

(9)(i) CH4mass=Methane emissions, in 
grams per test phase.

(ii) DensitycH4=Density of methane is 
18.89 g/ft3-carbon atom (0.6672 kg/m3-

carbon atom), at 68 °F (20 °C) and 760 
mm Hg (101.3 kPa) pressure. 
* * * * *

65. Section 86.150—98 of subpart B is 
amended by revising the section 
heading and adding a new paragraph (d) 
to read as follows:

§86.150-98 Refueling test procedure; 
overview.
* * * * *

(d) For liqu efied  petroleum  gas-fueled  
vehicles only. Refueling test procedures 
for light-duty vehicles and light-duty 
trucks operated on liquefied petroleum 
gas are described in § 86.157.

66. A new section 86.157-98 is added 
to subpart B to read as follows:

§ 86.157-98 Refueling test procedures for 
liquefied petroleum gas-fueled vehicles.

(a) Equipm ent. (1) The sampling and 
analytical system shall meet the 
specifications in §86.107-98(a) through
(i).

(2) The refueling equipment nozzle 
specifications shall meet thé 
requirements described in § 80.32.

(b) G eneral requirem ents. (1) The 
refueling test procedure for light-duty 
liquefied petroleum gas-fueled vehicles 
and trucks starts with the 
preconditioning of the vehicle followed 
by a refueling emissions measurement. 
The test is conducted by following 
paragraphs (c) through (f) of this section 
in order.

(2) Ambient temperature levels 
encountered ..by the test vehicle 
throughout the test sequence shall not 
be less than 68°F (20°C) nor more than 
86°F (30°C).

(3) The vehicle shall be approximately 
level during all phases of the test
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sequence to prevent abnormal fuel 
distribution.

(c) V ehicle preconditioning. (1) The 
vehicle fuel tanks are to be filled with 
fuel that meets the specifications in
§ 86.113. Fuel tanks shall be filled to 10 
percent of nominal fuel tank capacity, 
determined to the nearest one-tenth of a 
U.S. gallon (0.38 liter).

(2) The vehicle shall be parked 
(without starting the engine) within the 
temperature range specified in 
paragraph (a)(2) of this section for a 
minimum of one hour and a maximum 
of six horns.

(d) M easurem ent procedure. (1) The 
steps prior to the actual refueling event 
described in § 86.154-98(b) through
(e)(5) shall be performed.

(2) Within one minute of obtaining 
the initial FID (or HFID) reading, the 
dispensed fuel nozzle shall be attached 
to the vehicle fuel receptacle, and the 
refueling operation shall be started. If 
the vehicle is equipped with a fixed 
liquid level gauge or other gauge or 
valve which could be opened to release 
fuel or fuel vapor during refueling, and 
has not received an exemption as 
outlined in §§ 86.098-28(h), 86.001- 
28(h) or 86.004-28(h), the fixed level 
gauge or other gauges or valves shall be 
opened after the dispensing nozzle is 
attached, but prior to the start of the 
refueling operation. The dispensed fuel 
must be at a temperature stabilized to 
approximately the same temperature as 
the vehicle was in paragraph (c)(2) of 
this section. The dispensing rate must 
be typical of in-use dispensing rates for 
liquefied petroleum gas into light-duty 
vehicles and trucks.

(3) The fuel flow shall continue until 
the amount of fuel dispensed is at least 
85 percent of nominal fuel tank 
capacity, determined to the nearest one- 
tenth of a U.S. gallon (0.38 liter).

(4) Following the fuel shut-off the 
fixed liquid level gauge or other gauges 
or valves, if open, shall be closed and 
the nozzle disconnected.

(5) The final reading of the 
evaporative enclosure FID (or HFID) 
analyzer shall be taken 60 ±5 seconds 
following the disconnect of the refueling 
nozzle. This is the final hydrocarbon 
concentration, CHCf. required in
§ 86.143. The elapsed time, in minutes, 
between the initial and final FID (or 
HFID) readings shall be recorded.

(6) For vehicles equipped with more 
than one fuel tank, the procedures 
described in this section shall be 
performed for each fuel tank.

(e) Records required. (1) Test: test 
number, system or device tested (brief 
description), date and time of day

instrument operated, operator, 
enclosure barometric pressure and 
temperature, recorder charts (identify 
zero, span, and enclosure gas traces), 
fuel dispensing rate(s) and dispensed 
fuel volume.

(2) Vehicle: ID number, manufacturer, 
model year, engine family, evaporative/ 
refueling emission family, fuel tank(s)

* capacity, basic fuel system description 
and odometer reading.

(3) All pertinent instrument 
information including nozzle and fuel 
delivery system description. As an 
alternative, a reference to a vehicle test 
cell number may be used, with advance 
approval of the Administrator, provided 
test cell calibration records show the 
pertinent instrument information.

(4) All additional information 
necessary for the calculations specified 
in paragraph (f) of this section.

(f) Calculations. (1) The calculation of 
the net hydrocarbon mass change in the 
enclosure is used to determine refueling 
mass emissions. The mass is calculated 
from initial and final hydrocarbon 
concentrations in ppm carbon, initial 
and final enclosure ambient 
temperatures, initial and final 
barometric pressures and net volume 
using the equations of § 86.143. For 
vehicles with multiple tanks, the results 
for each tank shall be calculated and 
then summed to determine overall 
refueling emissions.

(2) The final results for comparison 
with the refueling control emission 
standard shall be computed by dividing 
the total refueling mass emissions by the 
total gallons of fuel dispensed in the 
refueling test (see paragraph (d)(3) of 
this section).

(3) The results of all emission tests 
shall be rounded, in accordance with 
ASTM E 29-67 to the number of 
decimal places contained in the 
applicable emission standard expressed 
to one additional significant figure. This 
procedure has been incorporated by 
reference (see § 86.1).

67. A new section 86.401-97 is added 
to subpart E, to read as follows:

§86.401-97 General applicability.
(a) This subpart applies to 1978 and 

later model year, new, gasoline-fiieled 
motorcycles built after 31 December, 
1977, and to 1990 and later model year, 
new, methanol-fueled motorcycles built 
after 31 December, 1989 and to 1997 
and later model year, new, natural gas- 
fueled and liquefied petroleum gas- 
fueled motorcycles built after 31 
December, i996.

(b) Motorcycles with engine 
displacements less than 50 cc (3.1 cu in)

are excluded from the requirements of 
this subpart.

(c) Motorcycles are excluded from the 
requirements of this subpart, if with an 
80 kg (176 lb) driver, it cannot:

(1) Start from a dead stop using only 
the engine; or

(2) Exceed a maximum speed of 40 
km/h (25 mph) on level paved surfaces.

68. Section 86.410-90 of subpart E is 
amended by revising paragraph (a)(1) 
introductory text, to read as follows:

§ 86.410-90 Emission standards for 1990 
and later model year motorcycles.

(a)(1) Exhaust emissions from 1990 
and later model year gasoline-fueljed, 
natural gas-fueled and liquefied 
petroleum gas-fueled motorcycles shall 
not exceed (compliance with these 
standards is optional prior to the 1997 
model year for natural gas-fueled and 
liquefied petroleum gas-fueled 
motorcycles):
* it it it it

69. Section 86.509-90 of subpart F is 
amended by revising paragraph (c)(4), to 
read as follows:

§ 86.509-90 Exhaust gas sampling system.
it it it it it

(c) * * *
(4) The location of the dilution air 

inlet shall be placed so as to use test­
cell air for dilution air and the flow 
capacity of the CVS shall be large 
enough to virtually eliminate water 
condensation in the system. Control of 
water condensation with methanol- 
fueled vehicles is critical. Additional 
care may also be required to eliminate 
water condensation when testing 
natural gas and liquefied petroleum gas- 
fueled vehicles. Procedures for 
determining CVS flow rates are detailed 
in “Calculation of Emissions And Fuel 
Economy When Using Alternate Fuels,” 
EPA 460/3-83^009.
* * Ilf *• it

70. A new section 86.513-94 is added 
to subpart F to read as follows:

§ 86.513-94 Fuel and engine lubricant 
specifications.

(a) Gasoline. (1) Gasoline having the 
following specifications will be used by 
the Administrator in exhaust emission 
testing of gasoline-fueled motorcycles. 
Gasoline having the following 
specifications or substantially 
equivalent specifications approved by 
the Administrator, shall be used by the 
manufacturer for emission testing 
except that the octane specifications do 
not apply.
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item ASTM Value
Octane, research, minimum .................................. nofiQQ
Lead (organic):

gflrter (g/U.S. gal.) .............................................. .. n^o^7

Distillation range:
IBP: °C (°F) .................................. ......

'U.Ulo
1 (0.050)

10 pet. point: °C (°F) .......................................
¿0.9-00
(75-95)

50 pet. point: °C (°F )..................................
40.9- 0 / ud 
(120-135)

90 pci point: °C (°F) ............... .................. HAA

90.0—7 lu  
(200-230)

EP: max. °C (°F) ................................ .
14o.9—1 OxC.O
(300-325)

Sulfur, max. wt. % .......................................
¿1^.0
(415)

Phosphorus: max. g/liter (g/U.S. g a l.)........... ...... U.lU

RVP kP a(psl)............ ............ ............ ............
U.UU T O
(0.005)

Hydrocarbon composition:
Olefins, max., % _____ _____________

L/OcO

rv iA iQ

0O»<», vO*4
(8.0-9.2)

Aromatics, max., % .................... ............ .. n iA io
t U

01319
OO
Remainder

1 Maximum.

(2) Unleaded gasoline and engine 
lubricants representative of commercial 
fuels and engine lubricants which will 
be generally available through retail 
outlets shall be used in service 
accumulation.

(3) The octane rating of the gasoline 
used shall be no higher than 4.0 
Research octane numbers above the 
minimum recommended by the 
manufacturer.

(4) The Reid Vapor Pressure of the 
gasoline used shall be characteristic of 
commercial gasoline fuel during the 
season in which the service 
accumulation takes place.

(b) M ethanol fu el. (1) Methanol fuel 
used for exhaust and evaporative 
emission testing and in service 
accumulation of methanol-fueled 
motorcycles shall be representative of 
commercially available methanol fuel 
and shall consist of at least 50 percent 
methanol by volume.

(2) Manufacturers shall, recommend 
the methanol fuel to be used for testing 
and service accumulation in accordance 
with paragraph (b)(1) of this section.

(3) The Administrator shall determine 
the methanol fuel to be used for testing 
and service accumulation.

(4) Other methanol fuels may be used 
for testing and service accumulation 
provided:

(i) They are commercially available; 
and

(ii) Information, acceptable to the 
Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Use of a fuel listed under 
paragraphs (b)(1), (b)(2) or (b)(3) of this 
section would have a detrimental effect 
on emissions or durability; and

(iv) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to ¿be start of 
testing.

(c) Mixtures o f  petroleum  and  
m ethanol fu els fo r  flex ib le  fu el 
m otorcycles. (1) Mixtures of petroleum 
and methanol fuels used for exhaust and 
evaporative emission testing and service 
accumulation for flexible fuel 
motorcycles shall be within the range of 
fuel mixtures for which the motorcycle 
was designed.

(2) Manufacturer testing and service 
accumulation may be performed using 
only those mixtures (mixtures may be 
different for exhaust testing, evaporative 
testing and service accumulatipn) 
expected to result in the highest 
emissions, provided:

(i) The frtels which constitute the 
mixture will be used in customer 
service;

(ii) Information, acceptable to the 
Administrator, is provided by the 
manufacturer to show that the 
designated fuel mixtures would result in 
the highest emissions; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to die start of 
testing.

(d) Natural gas-fuel. (1) Natural gas- 
fuel having the following specifications 
will be used by the Administrator for 
exhaust and evaporative emission 
testing of natural gas-fueled 
motorcycles. Natural gas-fuel having the 
following specifications or substantially 
similar specifications approved by the 
Administrator, shall be used by the 
manufacturer for emission testing.

Natural Gas Certification Fuel S pecifications

Item ASTM test 
method No. Value

Methane........................... min. mole pet D1945
D1945
D1945
D1945
D1945

D1945

' 1 - - ■
Ethane........................ max. mole pet.

89.0
C3 and higher............. ............ m a x . m n la  not

4.5
Ci and higher................. ....... max. mole pet......... ......

m ax . m nta n r t

2.3
Oxygen ................................. 0.2
Inert gases:

Sum of CO2 and N2 ................................ ......... max. mole pet...............................

0.6

4.0
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Natural Gas C ertification  Fuel S pecifications— Continued

Item ASTM test 
method No. Value

Odorant1

1 The natural gas at ambient conditions must have a distinctive odor potent enough for its presence to be detected down to a concentration in 
air of not over 1/5 (one-fifth) of the lower limit of flammability.

(2) Natural gas-fuel and engine 
lubricants representative of commercial 
fuels and engine lubricants which will 
be generally available through retail 
outlets shall be used in service 
accumulation.

(3) Other natural gas-fuels may be 
used for testing and service 
accumulation provided:

(1) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service;

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(e) Liquefied petroleum  gas-fuel. (1) 
Liquefied petroleum gas-fuel used for 
exhaust and evaporative emission 
testing and in service accumulation of 
liquefied petroleum gas-fueled 
motorcycles shall be commercially 
available liquefied petroleum gas-fuel.

(2) Manufacturers shall recommend 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation in accordance with 
paragraph (e)(1) of this section.

(3) The Administrator shall determine 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation.

(4) Other liquefied petroleum gas- 
fuels may be used for testing and service 
accumulation provided:

(1) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to die start of 
testing.

(f) Lubricants. (1) If the manufacturer 
specifies several lubricants to be used 
by the ultimate purchaser, the 
Administrator will select one to be used 
during service accumulation.

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

(g) The specification range of the fuels 
and of the engine lubricants to be used 
under paragraphs (a), (b), (c), (d) and (e) 
of this section shall be reported in 
accordance with § 86.416.

(h) Written approval from the 
Administrator of the fuel and lubricant 
specifications must be provided prior to 
the start of testing.

71. Section 86.521-90 of subpart F is 
amended by revising paragraphs (b) 
introductory text, (b)(2) and (c)(3), and 
adding a new paragraph (e), to read as 
follows:

§86.521-90 Hydrocarbon analyzer 
calibration.
★  * * * *

(b) Initial and period ic optim ization  
o f detector response. Prior to its 
introduction into service and at least 
annually thereafter, the FID 
hydrocarbon analyzer shall be adjusted 
for optimum hydrocarbon response. 
Analyzers used with petroleum fuels 
and liquefied petroleum gas-fuel shall 
be optimized using propane. Analyzers 
used with natural gas-fuel for 
measurement of hydrocarbons shall be 
optimized using methane. If a single 
analyzer is used for all measurements, it 
shall be optimized using propane and 
its response factor for methane shall be 
determined and accounted for in 
measurements of total hydrocarbons 
from natural gas-fuel. Alternate methods 
yielding equivalent results may be used, 
if approved in advance by the 
Administrator.
it it it it it

(2) Optimize on the most common 
operating range. Introduce into the 
analyzer a propane (methane as 
appropriate) in air mixture (methanol in 
air mixture for methanol-fueled vehicles 
when optional methanol calibrated FID 
procedure is used during the 1990 
through 1994 model year) with a 
propane (or methane or methanol as 
appropriate) concentration equal to 
approximately 90 percent of the most 
common operating range.
* * Hr * *

(c) * * *
(3) Calibrate on each normally used 

operating range with propane in air (or 
methanol or methane in air as 
appropriate) calibration gases having 
nominal concentrations of 15, 30, 45,
60, 75 and 90 percent of that range. For 
each range calibrated, if the deviation 
from a least squares best-fit straight line 
is two percent or less of the value at 
each data point, concentration values

may be calculated by use of a single 
calibration factor for that range. If the 
deviation exceeds two percent at any 
point, the best-fit non-linear equation 
which represents the data to within two 
percent of each test point shall be used 
to determine concentration.
* ★  it it it

(e) FID response factor to m ethane. 
When the FID analyzer is to be used for 
the analysis of natural gas-fueled 
motorcycle hydrocarbon samples, the 
methane response factor of the analyzer 
shall be established. To determine the 
total hydrocarbon FID response to 
methane, known methane in air 
concentrations traceable to National 
Institute of Standards and Technology 
(NIST) shall be analyzed by the FID. 
Several methane concentrations shall be 
analyzed by the FID in the range of 
concentrations in the exhaust sample. 
The total hydrocarbon FID response to 
methane is calculated as follows:
Tern = FIDppm/SAMppm 
Where:
(1) rcH4 = FID response factor to

methane.
(2) FIDppm = FID reading in ppmC.
(3) SAMppm = the known methane

concentration in ppmC.
72. Section 86.527—90 of subpart F is 

amended by revising paragraphs (a), (c) 
and (d), to read as follows:

§ 86.527-90 Test procedures, overview.
(a) The procedures described in this 

and subsequent sections are used to 
determine the conformity of 
motorcycles with the standards set forth 
in subpart E of this part.
* it it it it

(c) The exhaust emission test is 
designed to determine hydrocarbon 
(gasoline-fueled, natural gas-fueled and 
liquefied petroleum gas-fueled 
motorcycles), methanol, formaldehyde, 
and hydrocarbon (methanol-fueled 
motorcycles), carbon monoxide and 
oxides of nitrogen mass emissions while 
simulating an average trip in an urban 
area. The test consists of engine startups 
and motorcycle operation on a chassis 
dynamometer, through a specified 
driving schedule. A proportional part of 
the diluted exhaust emissions is 
collected continuously for subsequent 
analysis, using a constant volume 
(variable dilution) sampler.
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(d) Except in cases of component 
malfunction or failure, all emission 
control systems installed on or 
incorporated in a new motorcycle shall 
be functioning during all procedures in 
this Subpart. Maintenance to correct 
component malfunction or failure shall 
be authorized in accordance with 
subpart E of this part.

73. Section 86.540—90 of subpart F is 
amended by revising paragraph (a) 
introductory text to read as follows:

§ 86.540-40 Exhaust sample analysis.
* * * * *

(a) For CO, CO2, gasoline-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled 
motorcycle.HC and, if appropriate, NOx: 
* * * * *

74. Section 86.542-90 of subpart F is 
amended by adding paragraphs (q) and 
(r), to read as follows:

§ 86.542-90 Records required.
* * * * *

(q) A dditional requ ired records fo r  
natural gas-fueled vehicles.
Composition, including all carbon 
containing compounds; e.g. CO2, of the 
natural gas-fuel used during the test. Ci 
and C2 compounds; shall be individually 
reported. C3 and heavier hydrocarbons

and Ci and heavier compounds may be 
reported as a group.

(r) A dditional requ ired records fo r  
liqu efied  petroleum  gas-fueled vehicles. 
Composition of the liquefied petroleum 
gas-fuel used dining the test. Each 
hydrocarbon compound present, 
through C4 compounds, shall be 
individually reported. C5 and heavier 
hydrocarbons may be reported as a 
group.

75. Section 86.544—90 of subpart F is 
amended by revising paragraphs
(c)(l)(ii), (c)(l)(v), (c)(l)(ix), (c)(3)(iv)(C) 
and (c)(7)(ii), to read as follows:

§ 86.544-90 Calculations; exhaust 
emissions.
* * * * *

(c) * * *
(1) * * *
(ii) DensityHc=Density of HC in 

exhaust gas.
(A) For gasoline-fuel; Density Hc=5 76.8 

g/m3-carbon atom (16.33 g/ft3-carbon 
atom), assuming an average carbon to 
hydrogen ratio of 1:1.85, at 20 °C (68 °F) 
and 101.3 kPa (760 mm Hg) pressure.

(B) For natural gas and liqu efied  
petroleum  gas-fuel;
Density H c= 4 1 .5 7(12 .011+ H /C (1 .008))g / 
m3-carbon atom (1 .1 7 7 1 (1 2 .0 1 1 + H /  
C (1.008)) g/ft3-carbon atom) where H/C  
is the hydrogen to carbon ratio of the

hydrocarbon components of test fuel, at 
20 °C (68 °F) and 101.3 kPa (760mm Hg) 
pressure.
* * * * *

(v) FID HCe=Concentration of 
hydrocarbon (plus methanol if 
methanol-fueled motorcycle is tested) in 
dilute exhaust as measured by the FID 
ppm carbon equivalent.
* * * * *

(ix) FID HCd=Concentration of 
hydrocarbon (plus methanol if 
methanol-fueled motorcycle is tested) in 
dilution air as measured by the FID, 
ppm carbon equivalent.
.* * * * *

(3) * * *
(iv) * * *
(C) COe=[l - (0.01+0.005HCR) C02e - 

0.000323R]COem for methanol-fueled, 
natural gas-fueled or liquefied 
petroleum gas-fueled motorcycles, 
where HCR is hydrogen to carbon ratio 
as measured for the fuel used.
* * * * *

(7 ) * * *

For methanol-fueled, natural gas-fueled 
or liquefied petroleum gas-fueled 
motorcycles where fuel composition is 
CxHyOz as measured for the fuel used 
(for natural gas-fuel and liquefied 
petroleum gas-fuel, Z=0).
* * * * > *

lo o x —  a  x ; . ' , .
(ii) DF = ______x-f y/2 + 3.76(x + y / 4 -z / 2 )

C 0 2e + (HCc + COc + CCH3QHe ) x 10

76. Section 86.708—94 of subpart H is 
amended by revising Tables H94-3, 
H94-4, H94—6 and H94-7 following 
paragraph (a)(l)(i)(A)(3) to read as 
follows:

§ 86.708-94 In-use emission standards for 
1994 and later model year light duty 
vehicles.
* * * * *

(a)(1) * * *

(i) * * *

(A )* * *
(3) * * *

Table H94-3. Intermediate Useful Life1 S tandards (g/mi) for Light-Duty Vehicles for HCs , CO and mox

Gasoline .... 
Gasoline .... 
Gasoline .... 
Diesel ........
Diesel.......
Diesel ........
Methanol ... 
Methanol ... 
Methanol ... 
Natural Gas 
Natural Gas 
Natural Gas
LPG............
LPG............
LPG............

Fuel Standards

Tier 0 
Tier 1j 
Tier 1 
Tier 0 
Tier 1, 
Tier 1 
Tier 0 
Tier 1» 
Tier 1 
Tier 0 
Tier 1, 
Tier 1 . 
Tier 0 
Tier h 
Tier 1 .

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.

THC NMHC OMHCE OMNMHCE CO NOx
0.41 3 4 1 n
0.41 0.32 3 4 0 4
0.41 0.25 3 4 0 4
0.41 3 4 1 n
0.41 0.32 3 4 1 0
0.41 0.25 3 4 10

0.41 3 4 1 n
0.41 0.32 3.4 0.4
0.41 0.25 3.4 0.4

0.34 3 4 1 n
0.32 3  4
0.25 3 4

0.41 34 1 n
0.41 0.32 3 4 0 4
0.41 0.25 3.4 0.4
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Table H94-4 — Full Useful Life 1 S tandards (g/mi) for  Ught-Duty Vehicles for  HCs , CO and NOx

Fuel Standards THC NMHC OMHCE OMNMHCE ! CO NO*

0^$nlinp .......................................................................................... T ie rO ............1
Gasolina........,.................................................................................. ....... Tier 1 ............ ; 0.31 4.2 0.60
Diasal ...................... ..................... ... ................................. ........ .j._..... Tier 0 ............ .

Tier 1 ............ ! 0.31 4.2 ' 1.25
Mathannl ............ ...... ................................... ; Tier O ........ .
M ethanol.............. - ..................................................... ..................... Tier 1 0.31 4.2 0.60

Tier 0 __ ....
Natural C a s ...................................................................................... . Tier 1 ............ 0.31 4.2. 0.60
LPG ... ______ ......... ................ . ............... ........ Tier O ......... ..

Tier 1 _____ --------, 0.31 4.2 0.60

»The applicable useful life is 10 yeas or 100,000 miles, whichever first occurs, except that no enforcement testing will be done beyond 7 
years or 75,000 mites, whichever first occurs.

it it it it it

Table H 94-6.—Intermediate Us e ­
ful Lif e 1 S tandards (g/mi) for 
Light-Duty Vehicles for PM

Fuel Standards PM

Gasolina .............. Tier 0 ............
Gasoline .................... Tier 1 ____..... 0.08
D iesel....................... Tier 0 ............ 0.20
Diesel .... . Tier 1 ' . 0.08
Methanol ______ ._ Tier 0 - 20.20
Ma.thannl ............... Tier 1 . 10.08
Natural G as____ __ Tier 0 . ....... 2 0.20
Natural G as______ _¡ Tier 1 ---------- 0.06
L P G ........................... TiarO 2 0.20
LP G ........................... Tier 1 ............ ! 0.08

»The applicable useful life is 5 years or 
50,000 miles, whichever first occurs.

2 Applicable only to diesel-cycle vehicles.

Table H 94-7.— Full Useful Lif e 1 
S tandards (g/mi) fo r  Light-Duty 
Vehicles for PM

Fuel Standards j PM

Gasolina ...... ,........... Tier 0 . ~ i
Gasoline......«........... Tier 1 0.10
D iesel...........;........... Tier 0 ..........~
D iesel....................... Tier 1 ............ 0.10
M ethanol..... . Tiar 0 -...... , ..
Methanol......—........ Tier 1 ______ ! 0.10
Natural Gas Tlfif Í1 ....._
Natural G as.......... Tier 1 ____ . 0.10
LP G ............ ............ Tier 0 — _— „ — riT1 -
LPG ...„ .........; ____ Tier 1 ---------- 0.10

»The applicable useful life is 10 years or 
100,000 miles, whichever first occurs, except 
that no enforcement testing will be done be­
yond 7 years or 75,000 miles, whichever first 
occurs.

it it it it it

77. Section 86.708-98 of subpart H is 
amended by revising Tables H98-1 and 
H98-2 following paragraph (a)(l)(i) to 
read as follows:

§ 86.708-98 In-use emission standards for 
1998 and later model year light-duty 
vehicles.
it it *  it it

(aHlHi)* * *

Table H 98-1.— Intermediate Useful Lif e 1 S tandards (g/mi) for Light-Duty Vehicles

Fuel THC NMHC OMHCE OMNMHCE CO NOx PM

Gasnlina . ........................................................................................................................... 0.41 0.25 3.4 0.4 0.08
Dinsal ...... .................................................................. ............................................ 0.41 025  j 3.4 1.0, 0.08
Mathannl ............................................................ ............................... ................................ ' 0.41 025 3.4 0.4 | 0.08
Natural G a s  .................................................................................................... .....................1 02 5 3.4 j 0.4 0.08
LP G ......................................................................................................... l- l.- .i...... 0.41 0.25 3.4 0.4 0.08

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.

Table H 9 8 -2 — Full Useful Life 1 S tandards (g/mi) for  Light-Duty Vehicles

Fuel THC NMHC OMHCE OMNMHCE CO NOx PM

Gasnlina ........................................................................................................ 0.31 4 2 0.6 OJO
Diasal ......................................... ............................................................' 0.31 4 2 1.25 0.10
Mathannl ............ ................................................................................................................... ! 0.31 4 2 0.6 0.10
Natural Gas ............................... .......... .............. ........................* 0.31 4 2 0.6 0.10

0.31 4 2 0.6 0.10

»The amicable useful life is 10 years or 100,000 miles, whichever first occurs, except that no enforcement testing will be done beyond 7 
years or 75,000 miles, whichever first occurs.

* * * * *

78. Section 86.709-94 of subpart H is 
amended by revising Tables H94-9, 
H94-10, H94-12 and H94-13 following 
paragraph (a)(l)(i)(A)(3), and Tables 
H94-15, H94-16 and H94-18 following

paragraph (a}(l){ii)(A)(2), to read as 
follows:

§86.709-94 In-use emission standards for 
1994 and later model year light-duty trucks.
*  it it it it

(a)(1) * * *

(i)* * * 
(A )* * *
(3)* * *

•k it it ■it -it
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Table H 94-9.— Intermediate Useful Lif e 1 S tandards (g/mi) for Light Light-Duty Trucks for HCs , CO and
NOx

Fuel LVW (lbs) Standards THC NMHC OMHCE OMNMHCE

Gasoline ................................................ 0-3750 Tier 0 ..... 0 80
Gasoline .............................................. 0-3750 Tier 1 ..... 0 80 0.32
Gasoline ............................................... 0-3750 Tier 1 ..... 0 80 0.25
Gasoline ................................................. . 3751-5750 Tier 0 ..... 0 80
Gasoline .................................................. 3751-5750 Tier 11 .... 0 80 0 41
Gasoline .................................................. 3751-5750 Tier 1 ..... 0 80 (132
Diesel....................................................... 0-3750 Tier 0 ..... 0 80
Diesel..................................................... 0-3750 Tier 11 .... 0 80 0 32
Diesel................................................ 0-3750 Tier 1 ..... 0 80 0.25
Diesel.... ............... ............................ 3751-5750 Tier 0 .... 0 80
Diesel.................................................. 3751-5750 Tier 11 .... 0 80 0 41
Diesel.... ....;.......... .............................. 3751-5750 Tier 1 ..... 0.80 6.32
Methanol.............................................. 0-3750 Tier 0 ..... n nn
Methanol............................. ....... ........ 0-3750 Tier 11 n An n  Qo
Methanol......... .............. ...................... 0-3750 Tier 1 .. n  a n 0.25
Methanol.......................................... 3751-5750 Tier 0 ..... 0 80
Methanol.................................................. 3751-5750 Tier 1 ( n  ah

Methanol.................................................. 3751-5750 Tier 1 . 0.80 0.32
Natural Gas ............................................. 0-3750 Tier 0 ..... 0 67
Natural Gas ............................................. 0-3750 Tier 11 .... 0 32
Natural G a s ............................................. 0-3750 Tier 1 ..... 0 25
Natural Gas ......................................... 3751-5750 Tier 0 ...«, 0 67
Natural Gas ......................................... 3751-5750 Tier 11 .... 0 41
Natural Gas ..................... ........ <......... 3751-5750 Tier 1 ..... 6.32
LPG ..................................................... 0-3750 Tier O ..... 080 10
LPG .................................................... 0-3750 Tier 1) .... 0 80 0.32
LPG .............:............ ........... ;............ 0-3750 Tier 1 ..... 0.80 0.25
LPG ...................i............. ................... 3751-5750 Tier 0 ...... 0.80 10
LPG .......................................................... 3751-5750 Tier 11 0 80 0 41 6.7
LPG ..................................................... 3751-5750 Tier 1 ...... 0.80 0.32

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.

CO NOx

10 1.2
5.2 0.4
3.4 0.4

10 1.7
6.7 0.7
4.4 0.7

10 1.2
5.2 1.2
3.4 1.0

10 1.7
6.7 1.7
4.4 0.97

10 1.2
5.2 0.4
3.4 0.4

10 1.7
6.7 0.7
4.4 0.7

10 1.2
5.2 0.4
3.4 0.4

10 1.7
6.7 0.7
4.4 Q.7
1.2
5 2 0.4
3.4 0.4
1.7
0.7
4.4 0.7

Table H 94-10.— Full Useful Life S tandards (g/mi) for Light Light-Duty Trucks for HCs , CO and NOx

Fuel LVW (lbs) Standards THC2 NMHC1 OMHCE2 OMNMHCE1 O O

Gasoline ............................................. 0-3750 Tier 0 ..... 0.80 1 n
Gasoline ............................................. 0-3750 Tier 1 ...... 0.80 0.31 AO
Gasoline ............................................. 3751-5750 Tier 0 ...... 0.80 1 n
Gasoline ............................... .......... . 3751-5750 Tier 1 ...... 0.80 0.40
Diesel..... ............................................ 0-3750 Tier O ..... 0.80 m
Diesel............. .................................... 0-3750 Tier 1 ...... 0.80 0.31 4 2
Diesel.......i ................ ........................ 3751-5750 Tier 0 ..... 0.80 10 '
Diesel.................................. ............... 3751-5750 Tier 1 ..... 0.80 0.40 5 5
Methanol............................................ 0-3750 Tier 0 ..... 0 80 m
Methanol....................... ..................... 0-3750 Tier 1 n An 0.31
Methanol ............................................. 3751-5750 Tier 0 ..... 0 80

4.41
m

Methanol............................................. 3751-5750 Tier 1 ..... 0^80 0.40
Natural Gas .................. ................. 0-3750 Tier 0 ...... 2.93 0.67 10
Natural Gas ....................................... 0-3750 Tier 1 .... f 2.93 0.31 4 2
Natural Gàs ................................. 3751-5750 Tier 0 ...... 2.93 0.67 10
Natural Gas .............. ......................... 3751-5750 Tier 1 ...... 2.93 0.40 5 5LPG .................... . 0-3750 Tier 0 ..... 0.80 m
LPG ...... ...... ............ .......... 0-3750 Tier 1 ..... 080 0.31 A O
LPG ................. ..................... 3751-5750 Tier fl 0 80
LPG ........ ........................;.v...........:. 3751-5750 T ie r! ...... o!q8 0.40

1U
5.5

NOx1

1.2
0.60
1.7 
0.97 
1.2 
1.25
1.7 
0.97 
1.2 
0.60
1.7 
0.97 
1.2 
0.60
1.7 
0.97 
1.2 
0.60
1.7 
0.97

’ The a^licabte useful life is 10 years or 100,000 miles, which ever first occurs, except that no enforcement testing will be done beyond 7 
years or 75,000 miles, whichever first occurs.

2The applicable useful life is 11 years or 120,000 miles, whichever first occurs.

* * * * *

Table H 94-12.— Intermediate Useful Lif e 1 S tandards (g/mi) for Light Light-Duty T rucks for PM

Fuel LVW (lbs) Standards PM

0-3750 TlerO .......
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Table H 94 -12.— Interm ediate Useful Lif e 1 Standards (g /m i) fo r  Light Lig ht-D uty T rucks for PM— Continued

Fuel LVW (tbs) Standards PM

Gasoline___________  • ................ ;......................................... ............ 0-3750 0.08
Gasoline ................................ ............................................ .......... .......................... . 3751-5750
Gasoline..................................................................... .......... ........... ...... ............ 3751-5750 n ns

0-3750 0 26
0-3750 n or

D iesel.... „.................................................................. ............................. ...... 3751-5750 043
D iesel..................................................................... . ....................■ „ 3751-5750 0.08
Methanol .......„ ................... .......... ................................ ........................... 0-3750
Methanol „.......................................................................................... 0-3750 0.08
Methanol „.... ..................................................................................... 3751-5750
Methanol ............................................................................................. 3751-5750 n ns
Natural Gas .„...... .......„................................................. ..................' .............. 0-3750 2 026
Natural Gas .... ............ „........................................... .......................... 0-3750 008
Natural Gas ................. „...................... ............................................. 3751-5750 20.13
Natural Gas «...............„..........................  ........................■................. 3751-5750 008
LP G .............. .............. ........ ........................... ........... .............................. 0-3750 2n oft
LP G ............................... ........................„.................................... ............. 0-3750 n m
LP G ................. ................ .. .................................... ..................................... 3751-5750 2Q 13
LP G ........... ...................... ........ .............. .................._ .......... ......... 3751-5750 Tier 1 ....... 0.08

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.
2 Applicable only to dieseTcyde vehicles.

Table H 94-13.— Full Useful Lif e 1 S tandards (g/mi) for Light Ught-Duty T rucks for PM

Gasoline ...................................
Gasoline....... ................... ....,............
Gasoline.......... ................ ..... ............ .
Gasoline.......„.....................................
Diesel ____ __________ ___________
D iesel............................................... .
Diesel ......................... .........................
Diesel ...__________ ______ _______
Methanol............................................
Methanol __ _________________.
Methanol .................. ......... ......... .
Methanol.......................„..................
Natural Gas ........................................
Natural Gas  ..... ........... .....................
Natural Gas .............. ....................
Natural Gas ...... ................................
L P G ................. ...... ..........................
LPG ........ ........ ....................................
LPG ........... ...................................... .
LP G ............... .....................................

Fuel LVW (lbs) Standards PM

0-3750 Tier 0
0-3750 Tier 1 ___ 0.10

3751-5750 Tier 0
3751-5750 Tier 1 ....... 0.10

0-3750 Tier 0 ....... 0.26
0-3750 Tier 1 ....... 0.10

3751-5750 TierO ....... 0.13
3751-5750 Tier 1 ....... 0.10

0-3750 Tier 0 .......
0-3750 Tier 1 ....... 0.10

3751-5750 Tier 0 .......
3751-5750 Tier 1 ....... 0.10

0-3750 TierO ....... 2 0.26
0-3750 Tier 1 ....... 0.10

3751-5750 Tier 0 ....... 2 0.13
3751-5750 Tier 1 ....... 0.10

0-3750 Tier 0 ....... 2 0.26
0-3750 Tier 1 ....... 0.10

3751-5750 Tier 0 ....... 20.13
3751-5750 Tier 1 ....... 0.10

t The applicable useful life is 10 years or 100,000 mites, whichever first occurs, except that no enforcement testing will be done beyond 7 
years or 75,000 miles, whichever first occurs.

2 Applicable only to diesel-cycle vehicles.

* * * * *
(ii) * * *
(A )*  * *

(2) * *  *
* * * * *

Table H 94-15.— Intermediate Useful Lif e 1 S tandards (g/mi)i for  Heavy Light-Duty T rucks for HCs , CO and
NOx

Fuel LVW (lbs) ALVW (lbs) Stand­
ards THC NMHC OMHCE OMNMHCE CO NOx

Gasoline ............. 0-3750 Tier 0 ... 0.80 10 1 2
Gasoline ............. >3750 Tier 0 ... 0.80 10 1 7
Gasoline ............. 3751-5750 Tier 1j .. 0.80 0.40 5.5

A A '
0 88

Gasoline ___ 3751-5750 Tier 1 0j80 0 3 2 0 7
Gasoline ............. >5750 Tier 1j „ 000 0 4 9 Q2 • 1 38
G asoline______ >5750 Tier 1 ... 0.80 6.39 5 0 1.1
Diesel ................. 0-3750 ! Tier 0 ... 0.80 10 1.2
Diesel .....„.......... >3750 Tier 0 ... 0.80 10 1.7
Diesel ................. 0-3750 3751-5750 Tier 1i .. 0.80 0.40 5.5 1.2
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Table H 94-1S. Interm ediate Useful ü f e  1 Standards (g /m i) i for H eavy Light-D uty T rucks for HCs , CO and
NOx—Continued

Fuel LVW (lbs) ALVW (lbs) Stand­
ards THC NMHC OMHCE OMNMHCE CO

>3750 3751-5750 Tier If  .. 0.80 0.40 5  5— 3751-5750 Tier 1 ... 0.80 0.32 4 40-3750 >5750 Tier 1 j.. 0.80 0.49 6 2>3750 >5750 Tier tf .. 0.80 0.49 6 2------ ----- >5750 Tier 1 ... 0.80 0.39
0-3750 Tier 0 ... 080

D.tl
>3750 Tier 0 ... 0.80

lU
__ _______ 3751-5750 Tier 1j .. ft Aft

TO
5.5_________ 3751-5750 Tier 1 ...

>5750 Tier 1i ..
U.O^ 4.4

_______ >5750 Tier 1 ... 0.80
u.4y 
0.39 ;

6.2
0-3570' Tier 0 ... 0 6 7

5.0
>3750 Tier 0 ... 0 67

3751-5750 Tier 1i .. 0 40
3751-5750 Tier 1 ... 0 32

O.D

>5750 Tier 1i .. 0 49
>5750 Tier 1 ... 0 39

0-3670 Tier © ... : 0,80 i
o.u

10>3750 ! ......... ........ Tier 0 .... 0.80: 10 !3751-5750 Tier 1i .. 0.80 0.40 ; 5 53751-5750 Tier 1 ... 0.80 0.32 4 4>5750 Tier b .. 0.80 0 49....... .......... I > 575 0 : Tier 1 .„ ‘ aso 0.39 - ...... - .... — ....... - 5.0

NOx

Diesel___..
Diesel ____
Diesel ____
Diesel ___
Diesel ____
Meihanol__
Methanol
Methanol__
Methanol__
Methanol__
Methanol__
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas 
Natural Gas
LPG ____
LPG ............
LPG ..... .
LPG ............
LPG .... .......
LPG ............

1.7 
0.98 
1.2
1.7 
1.53 
1.2
1.7 
0JB8 
0.7
1.38 
1.1 
1.2
1.7 
0.88 
0.7
1.38 
1.1 
1.2
1.7 
0.88 
0.7
1.38 
1.1

1 Tfie applicable useful fife is 5  years or 50,000 miles, whichever first occurs.

T able H 94-16.—F ull Useful Life S tandards (g /m i) for Heavy Light-D uty Trucks for HCs , CO and NO>

Fuel LVW fibs) ALVW fibs) Stand­
ards THC2 NMHC3 OMHCE2

Gasoline ........... 0-3750 Tier 0 ... 0 80
Gasoline......... .. > 3750 Tier 0 ... JD.801
Gasoline..... ... 3751-5750 Tier1 ... 0 80 0 46

-T1-.

Gasoline ........... > 5750 ft Aft
Diesel ............ ... 0-3750 ft Aft

U.DO .................
Diesel ................ > 3750 Tipr 0 Q gQ , ........... ........ I
Diesel ......... ...... 3751-5750 Tier 1
Diesel ................ >5750 Tier 1 ... 0.80

u.4b 1 
, 0.56

-------------
Methanol........... 0-3750; Tier 0 ... p ftQ
Methanol........... > 3750 Tier 0 ... ft Aft
Methanol —...... ] .............j 3751-5750 i Tier 1 ... | o s o
Methanol........... 1 >5750 Tier 1 ... 0.80Natural Gas ___ 0-3750 Tier 0 ... 0.67
Natural G as___ >3750 Tier 0 ... 0  67 .........
Natural G as...... ......... 3751-5750 Tier 1 ... 0.46Natural G as__ _ > 5750 Tier 1 ... 0.56LPG................ 0-3750 Tier 0 ... 0 80LPG ........». ... >3750 Tier 0 ... I 0.80 *LPG .................. 3751-5750 Tier 1 ... Oj60 0 46LPG................ ........... . >5750 Tier 1 ... \ 0.80 0.56

OMNMHCE3

0.46
0.56

CO1

10
10
6.4
7.3 

10 
10
6.4
7.3 

10 
10
6.4
7.3 

10 
10
6.4
7.3 

10 
10
6.4
7.3

y e ^ o r ^ ^ l ^ ^ i e r ' l l r s f S S u S . 120,000 " * “ • " hichever "rsl Dccurs’ “ « P 1 that no enforcement testing 
2 The applicable useful life is 11 years or 120,000 miles, whichever first occurs.

NO>

1.2
1.7 
0.98
1.53 
1.2
1.7 
0.98
1.53 
1.2
1.7 
0.98
1.53 
1.2
1.7 
0.98
1.53 
1.2
1.7 
0.98 
1Ü3

will be done beyond 7

Table H 94-18 —  Interm ediate Useful Life 1 Standards (g/m i) for Heavy Light-D uty T rucks for PM

Fuel LVW (lbs) ALVW (lbs) Standards PM
Gasoline................ 0-3750

>3750Gasoline .......... Tier 0 .......
Gasoline___ _

3751-5750
>5750

Tier 0 .......
Gasoline .......... • - .............. •..................... ...... ................................... . .j

Tier 1 ___
Tier 1 .......

0.10
0.12

Diesel..... »...... ---- ---------- ............................ .................... *
0-3750
>3750

TierO .......:
Tier 0 .......

0.26
0.13

3751-5750 T ie n  ....... 0.10
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T able H 94 -18 — Intermediate Useful Lif e 1 Standards (g/ m i) for Heavy Light-D uty T rucks for PM— Continued

Fuel LVW (Ibs) ALVW (Ibs) Standards PM

> 5750 Tier 1 ....... 0.12
0-3750 Tier 0 .... .
>3750 Tier 0 .......

3751-5750 Tier 1 ....... 0.10
>5750 Tier 1 ....... 0.12

0-3750 TierO ....... 2 0.26
>3750 TierO ....... 20.13

3751-5750 T ie rl ....... 0.10
>5750 Tier 1 ....... 0.12

LPG ......................................................................................... ................. 0-3750 TierO ....... 2 0.26
LPG ................ ................................................................................. ..... >3750 Tier 0 ....... 2 0.13
LPG . . ............................................................................ *........................ 3751-5750 T ie rl ....... 0.10
LPG ........................................................................ ..................... >5750 Tier 1 ....... 0.12

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.
2 Applicable only to diesel-cycle vehicles.

79. Section 86.709-99 of subpart H is and Tables H99-3 and H99-4 following §86.709-99 In-use emission standards for
amended by revising Tables H99-1 and paragraph (a)(l)(ii)(A), to read as 1999 and ,ater model year N9h*-duty trucks.
H99-2 following paragraph (a)(l)(i)(A), follows: * )(1)(')(A) * ** *

Table H 9 9 -1 — Intermediate Useful Lif e 1 Standards (g/m i) for Light Light-D uty T rucks

Fuel LVW (Ibs) THC NMHC OMHCE OMNMHCE CO NOx PM

0-3750 0.25 3.4 0.4 0.08
3751-5750 0.32 4.4 0.7 0.08

0-3750 0.25 3.4 1.0 0.08
3751-5750 0.32 4.4 0.97 0.08

Upthnnnl ...................................... ..... 0-3750 0.25 3.4 0.4 0.08
Mpthannl .............................................. 3751-5750 0.32 4.4 0.7 0.08

0-3750 0.25 3.4 0.4 0.08
3751-5750 0.32 4.4 0.7 0.08

LPG 0-3750 0.25 3.4 0.4 0.08
LPG ............................... ........................... 3751-5750 0.32 4.4 0.7 0.08

1 The applicable useful life is 5 years or 50,000 miles, whichever first occurs.

Table H 99-2 .— Full Useful Life Standards (g/m i) for Light Light-D uty T rucks

Fuel LVW (Ibs) THC2 NMHC1 OMHCE2 OMNMHCE1 O O Z o ,X
- PM1

0-3750 0.80 0.31 4.2 0.6 0.10
3751-5750 0.80 0.40 5.5 0.97 0.10

0-3750 0.80 0.31 4.2 1.25 0.10
3751-5750 0.80 0.40 5.5 0.97 0.10

Methanol .................................................... 0-3750 0.80 0.31 4.2 0.6 0.10
Methanol ..................................... ............... 3751-5750 0.80 0.40 5.5 0.97 0.10

0-3750 0.31 4.2 0.6 0.10
Klqti irai Ras 3751-5750 0.40 5.5 0.97 0.10
LPG 0-3750 0.80 0.31 4.2 0.6 0.10
L P G .... .......... ......... ............................... 3751-5750 0.80 0.40 5.5 0.97 0.10

1The applicable useful life is 10 yeras or 100,000 miles, whichever first occurs* except that no enforcement testing wilt be done beyond 7 
years or 75,000 miles, whichever first occurs.

2The applicable useful life is 11 years or 120,000 miles, whichever first ocfcurs.

(ii)(A)* * *

Table H 99 -3 .— Intermediate Useful Lif e 1 Standards (g/m i) for Heavy Light-D uty T rucks

Fuel ALVW (Ibs) THC NMHC OMHCE OMNMHCE CO NOx PM

O^sntinp ..... ............. 3751-5750 0.80 0.32 4.4 0.7 0.10
>5750 0.80 0.39 5.0 1.1 0 ’12

Diesel ....... ............................. 1..................... 3751-5750 0.80 0.32 4.4 0.98 0.10
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T able H9&-3.-—Interm ediate  Useful Life 1 Standards (g/m i) for H eavy Light-D uty  T rucks— Continued

Fuel ALVW (lbs) THC NMHC OMHCE OMNMHCE CO NOx PM
Diesel ........................................ ............. >5750 0.80 0.39 0.12Methanol .......... ... .............................. " 3751-5750 n fin o.u 1.00
Mefoanol ..........U................................... >5750 0.80

Kj.od
0.39

4.4 0./ 0.10
Natural G as..... ........ .................._........... 3751-5750 0 32

o.u 1.1 0.12
Natural Gas ....................... >5750 ; g  39, U.f U.l u
LPG....... .......... ................................. 3751-5750 0.80 0 32

U .l¿

LPG ...... ...... .................... , ____ >5750 0.80 0.39 ----------- 5.0
U.f
1.1

U .l u 
0.12

1The applicable useful life is 5  years or 50,000 miles, whichever first occurs.

Table H 99 -4 .— F ull Useful Life 1 Standards (g/m i) for  H eavy Lig ht-D uty Trucks

Fuel ALVW (lbs) THC2 NMHC1

Gasoline............................. .................... 3751-5750 0.80 0.46
Gasoline............ ................. ...................... * >5750 0.80 0.56
Diesel ......................................................... 3751-5750 0.80 a46
Diesel .....................................-........ ........... >5750 0.80 0.56
Methanol ................................................... 3751-5750
Methanol ...........„....................................... >5750

.

Natural G as ........................... .................... 3751-5750 0.46
Natural G as ................ ................ ............ >5750 n Rß
LP G ................................... 3751-5750 0.80 0.46
LPG .......... .................................................. >5750 0.80 0.56

OMHCE2 OMNMHCE1 CO 1 NOx’ P M ’

6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12
6.4 0.98 0.10
7.3 1.53 0.12

0,80
0.80

0.46
0.56

...v, uooiui iiiq io i i ycaio ui mu.uuu nines, wnicnever iirsi occu
years or 90,000 miles, whichever first occurs.

2The applicable useful life is 11 years or 120,000 miles, whichever first occurs.

* •* * * *

80a. Section 66.884—1 of subpart I is 
revised to read as follows:

§ 86.884-1 General applicability.

The pro visions of this subpart are 
applicable to new petroleum-fueled 
diesel heavy-duty engines beginning 
with the 1064 model year, methanol- 
fueled diesel heavy-duty engines 
beginning with the 1990 model year and 
natural gas-fueled and liquefied 
petroleum gas-fueled diesel heavy-duty 
engines beginning with the 1997*model 
year. The provisions of this subpart are 
optional prior to the 1997 model year 
for natural gas-fueled and liquefied 
petroleum gas-fueled diesel heavy-duty 
engines.

§86.884-4 [Amended].

80b. Section 86-884—4 is amended by 
revising the words “66.984-4{a)” to read 
“86.084—4*’.

81. The title of subpart M is re vised 
to read as follows:

Subpart M—-Evaporative Emission Test 
Procedures for New Gasoline-Fueled, 
Natural Gas-Fueied, Liquefied 
Petroleum Gas-Fueled and Methanol- 
Fueled Heavy-Duty Vehicles

82a. Section 86.1201-90 of subpart M 
is amended by revising paragraph (al to 
read as follows: '

§86.1201-90 Applicability.
(a) The provisions of this subpart are 

applicable to new gasoline-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled heavy- 
duty vehicles.
* * * * *

82b. Section 86.1204 is added to 
subpart M to read as follows:

§86.1204 Section numbering.
The section numbering system set 

forth in § 86.104 applies to this subpart.
83. Section 86.1205-90 of subpart M 

is amended by revising paragraph (a) to 
read as follows:

§86.1205-90 Introduction; structure of 
subpart

(a) This subpart describes the 
equipment required and the procedures 
to follow in order to determine 
evaporative emission levels from 
gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled heavy-duty vehicles.
* * * * *

84. Section 86.1206-96 ofsubpartM 
is amended by revising the introductory 
text to read as follows:

§86.1206-96 Equipment required; 
overview.

This subpart specifies procedures for 
testing of gasoline-fueled, natural gas- 
fueled, liquefied petroleum gas-fueled 
and methanol-fueled heavy-duty

vehicles. Equipment required and 
specifications are as follows:
* * * * *

85. Section 86.1207—96 of subpart M 
is amended by revising paragraph (b)(1) 
to read as follows:

§ 86.1207-96 Sampling and analytical 
systems; evaporative emissions. 
* * * * *

(b) * * *
(1) For gasoline-fueled, liquefied 

petroleum gas-fueled, natural gas-fueled 
and methanol-fueled vehicles a 
hydrocarbon analyzer utilizing the 
hydrogen flame ionization principle 
(FID) shall be used to monitor the 
atmosphere within the enclosure (a 
heated FID (HFID) (235° ±15 °F (113 
±8*C)) is required for methanol-fueled 
vehicles). Provided evaporative 
emission results are not affected, a 
probe may be used to detect or verify 
hydrocarbon sources during a running 
loss test. Instrument bypass flow may be 
returned to the enclosure. The FID shall 
have a response time to 90 percent of 
final reading of less than 1.5 seconds. 
* * * * *

86. A new section 86.1213-94 is 
added to subpart M to read as follows:

§86.1213-94 Fuel specifications.
(a) G asoline fu el. (1) Gasoline having 

the following specifications will be used 
in emissions testing for gasoline-fueled 
vehicles.
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Item

Octane, research, min. ...........
Sensitivity, min..........................
Lead (organic) g/ll.S . g a l.......

(g/liter)...............................
Distillation range:

IBP °F ...............................
(°C) ...........................

10 pet. point °F ................
(cC) ................ ...........

50 pet. point °F ..............
(°C) ..................... :....

90 pet. point °F ..............
(°C) ............... .

EP, max. CF ...................
(°C) ...........................

Sulphur, max. wt. pet................
Phosphorous, max. g/U.S. gal.

(g/liter).............. .........
RVP, psi. ..................  .......

(kPa) .................................
Hydrocarbon composition: 

Olefins, max. pet. 
Aromatics, max. pet. ........
Saturates ......

1 Maximum.
2 Remainder.

ASTM test 
method No. Value

D2699

D3237

93 
I  7.5 
10.050 
(0.013)

• ■

D86

D86

D86

D86

D86

D1266
D3231

D323

75-95
(23.9-35)
120-135

(48.9-57.2)
200-230

(93.3-110)
300-325

(148.9-162.8)
415

(212.8)
0.10

0.005
(0.0013)
8.7-9.2

(60.0-63.4)

D1319
D1319
D1319

10
35
<2)

(2) (i) Unleaded gasoline 
representative of commercial gasoline 
which will be generally available 
through retail outlets shall be used in 
service accumulation.

(ii) The octane rating of the gasoline 
used shall be no higher than 1.0 
Research octane number above the 
minimum recommended by the 
manufacturer and have a minimum 
sensitivity of 7.5 octane numbers, where 
sensitivity is defined as the Research 
octane number minus the Motor octane 
number.

(iii) The Reid Vapor Pressure of the 
gasoline used shall be characteristic of 
the motor fuel used during the season in 
which the service accumulation takes 
place.

j (3) The specification range of the 
gasoline to be used under paragraphs 
(a)(1) and (a)(2) of this section shall be 
reported in accordance with § 86.094- 
21(b)(3).

| fb) M ethanol fu el. (1) Methanol fuel 
used in evaporative emission testing 
and in service accumulation of 
methanol-fueled vehicles shall be 
representative of commercially available 
methanol fuel and shall consist of at 
least 50 percent methanol (CH.̂ OH) by 
volume.

v (i) Manufacturers shall recommend 
the methanol fuel to be used for testing 
and service accumulation.

(ii) The Administrator shall determine 
the methanol fuel to be used for testing 
and service accumulation.

(2) Other methanol fuels may be used 
for testing and service accumulation 
provided:

(i) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Use of a fuel listed under 
paragraph (b)(1) of this section would 
have a detrimental effect on emissions 
or durability; and

(iv) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the 
methanol fuels to be used under 
paragraphs (b)(1) and (b)(2) of this 
section shall be reported in accordance 
with § 86.094—21(b)(3).

(c) Mixtures o f  petroleum  and 
m ethanol fu els fo r  flex ib le fu el vehicles. 
(1) Mixtures of petroleum and methanol 
fuels used for exhaust and evaporative 
emission testing and service 
accumulation for flexible fuel vehicles

shall be within the range of fuel 
mixtures for which the vehicle was 
designed.

(2) Manufacturer testing and service 
accumulation may be performed using 
only those mixtures (mixtures may be 
different for exhaust testing, evaporative 
testing and service accumulation) 
expected to result in the highest 
emissions, provided:

(i) The fuels which constitute the 
mixture will be used in customer 
service;

(ii) Information, acceptable to the 
Administrator, is provided by the 
manufacturer to show that the 
designated fuel mixtures would result in 
the highest emissions; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (c)(1) and
(c)(2) of this section shall be reported in 
accordance with § 86.094-21(b)(3).

(d) Natural gas fu el. (1) Natural gas 
fuel having the following specifications 
will be used in evaporative emission 
testing and in service accumulation of 
natural gas-fueled vehicles shall be 
commercially available natural gas fuel.

Natural Gas Certification Fuel S pecifications

ASTM test
Item method Value

No.

M ethane............................................................................................................... min. mole pet D1945 89.0
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Natural Gas C ertification  Fuel Specifications— Continued

Item
ASTM test 

method 
No.

Value

Ethane....................................................
C3 and higher.............................................. nicMA

4.0
C6 and higher......................................... .....

11 KlA. 11 Ivlv |yvl
Oxygen ........................................................ 11 Id A. 11IUK/ put u.z

Inert gases: u.o

Sum of C 02 and N2 ....................... ..............
Odorant1

oir at ?n£iei?t* i0r?diti0nf  "lusi i?ave a distinctive odor potent enough for its presence to be detected down to a concentration inair of not over Vfe (one-fifth) of the lower limit of flammability.

(2) Natural gas fuel representative of 
commercial natural gas which will be 
generally available through retail outlets 
shall be used in service accumulation

(3) Other natural gas fuels may be 
used for emission testing and service 
accumulation provided:

(i) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(4) The specification range of the fuels 
to be used under paragraphs (d)(1),
(d) (2) and (d)(3) of this section shall be 
reported in accordance with § 86.094- 
21(b)(3).

(e) Liquefied petroleum  gas-fuel. (1) 
Liquefied petroleum gas-fuel used in 
evaporative emission testing and in 
service accumulation of liquefied 
petroleum gas-fueled vehicles shall be 
commercially available liquefied 
petroleum gas-fuel.

(1) Manufacturers shall recommend 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation.

(ii) The Administrator shall determine 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation.

(2) Other liquefied petroleum gas 
fuels may be used for testing and service 
accumulation provided:

(i) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) W ritten approval from the  
Administrator of the fuel specifications  
must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (e)(1) and
(e) (2) of this section shall be measured 
in accordance with ASTM D2163-91

and reported in accordance with 
§86.094—21(b)(3).

87. Section 86.1221—90 of subpart M 
is amended by revising paragraphs (a) 
introductory text, (a)(2) and (b)(3), and 
adding paràgràph (e) to read as follows:

§86.1221-90 Hydrocarbon analyzer 
calibration.
* * * * *

(a) Initial and period ic optim ization o f  
detector response. Prior to its 
introduction into service and at least 
annually thereafter, the FID 
hydrocarbon analyzer shall be adjusted 
for optimum hydrocarbon response.
(The HFID used with methanol-fueled 
vehicles shall be operated at 235° ±15°F 
(113° ±8°C)). Analyzers used with 
gasoline-fuel and liquefied petroleum 
gas-fuel shall be optimized using 
propane. Analyzers used with natural 
gas-fuel may be optimized using 
methane, or if calibrated using propane 
the FID response to methane shall be 
determined and applied to the FID 
hydrocarbon reading. Alternate methods 
yielding equivalent results may be used, 
if approved in advance by the 
Administrator.
* * * * *

(2) Optimize on the most common 
operating range. Introduce into the 
analyzer a propane (or methane as 
appropriate) in air mixture with a 
propane (or methane as appropriate) 
concentration equal to approximately 90 
percent of the most common operating 
range.
* * * * *

(b) * * *
(3) Calibrate on each normally used 

operating range with propane in air (or 
methane in air as appropriate) 
calibration gases having nominal 
concentrations of 15, 30, 45, 60, 75 and 
90 percent of that range. For each range 
calibrated, if the deviation from a least 
squares best-fit straight line is two 
percent or less of the value at each data 
point, concentration values may be 
calculated by use of a single calibration 
factor for that range. If the deviation

exceeds two percent at any point, the 
best-fit non-linear equation which 
represents the data to within, two 
percent of each test point shall be used 
to determine concentration.
* * * * *

(e) FID response fa ctor to m ethane. 
When the FID analyzer to be used for 
the analysis of natural gas-fueled 
vehicle hydrocarbon samples has been 
calibrated using propane, the methane 
response factor of the analyzer shall be 
established. To determine the total 
hydrocarbon FID response to methane, 
known methane in air concentrations 
traceable to National Institute of 
Standards and Technology (NIST) shall 
be analyzed by the FID. Several methane 
concentrations shall be analyzed by the 
FID in the range of concentrations in the 
exhaust sample. The total hydrocarbon 
FID response to methane is calculated as 
follows:
Tch4 = FIDppm/SAMppm 
Where:
(1) Tch4 = FID response factor to

methane.
(2) FIDppm = FID reading in ppmC.
(3) SAMppm = the known methane

concentration in ppmC.
88. Section 86.1227—96 of subpart M 

is amended by revising the section 
heading and paragraphs (b) introductory 
text and (b)(2) to read as follows:

§86.1227-96 Test procedures; overview.
* * * * *

(b) The evaporative emission test 
(gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled, and 
methanol-fueled vehicles) is designed to 
determine hydrocarbon and/or 
methanol evaporative emissions as a 
consequence of diurnal temperature 
fluctuation urban driving and hot soaks 
during engine-off periods. It is 
associated with a series of events 
representative of heavy-duty vehicle 
operation, which result in hydrocarbon 
and/or methanol vapor losses. The test 
procedure is designed to measure:
* * * * *
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(2) Running losses resulting from a 
simulated trip on a chassis 
dynamometer, measured by the 
enclosure or point-source technique (see 
§ 86.1234; this test is not required for 
gaseous-fueled vehicles); and 
* * * * *

89. Section 86.1230-96 of subpart M 
is amended by revising paragraphs (a) 
and (b), to read as follows:

§ 86.1230-96 Test sequence; general 
requirements.

(a) (1) Gasoline- and m ethanol-fueled  
vehicles. The test sequence shown in 
figure M96-1 of this section shows the 
steps encountered as the test vehicle 
undergoes the procedures subsequently 
described to determine conformity with 
the standards set forth. The full three- 
diurnal sequence depicted in figure 
M96-1 tests vehicles for all sources of 
evaporative emissions. The 
supplemental two-diurnal test sequence 
is designed to verify that vehicles 
sufficiently purge their evaporative 
canisters during the dynamometer run. 
Sections 86.1232-96,86.1233-96 and 
86.1238-96 describe the separate 
specifications of the supplemental two- 
diurnal test sequence.

(2) G aseous-fueled vehicles. The test 
sequence shown in figure M96-1 of this 
section shows the steps encountered as 
the test vehicle undergoes the 
procedures subsequently described to 
determine conformity with the 
standards set forth, with the exception 
that the fuel drain and fill and 
precondition canister steps are not 
required for gaseous-fueled vehicles. In 
addition, the supplemental tw o diurnal 
test and the running loss test are not 
required.

( d ) The vehicle test for fuel spitback 
during fuel dispensing is conducted as 
a stand-alone test (see § 86.1246). This 
test is not required for gaseousr fueled 
vehicles.
ft it it it it

. 90, Section 86.1232-96 of subpart M 
is amended by revising paragraphs fb) 
and (f), to read as follows:

§ 86.1232-96 Vehicle preconditioning.
ft *■ ft it it

(b) (1) G asoline- an d  m ethanol-fueled  
vehicles. Drain the fuel tank(s) and fill 
with test fuel, as specified in § 86.1213, 
to the “tank fuel volume“ defined in
§ 86.082-2. The fuel capfsl shall be 
installed within one minute after 
refueling.

(2) G aseous-fueled vehicles. Vehicle 
fuel tanks are to be filled with fuel that 
meets the specifications in § 86.113.
Fuel tanks shall be filled to a minimum 
of 75% of service pressure for natural 
gas-fueled vehicles or a minimum, of

75% of available fill volume for 
liquefied petroleum gas-fueled vehicles. 
Prior draining of the fuel tanks is not 
called for if the fuel in the tanks already 
meets the specifications in §86.113.
it it H it it

(f)(1) G asoline- and m ethanol-fueled  
vehicles. Within five minutes of 
completion of the preconditioning 
drive, the vehicle shall be driven off the 
dynamometer and parked. For gasoline- 
and methanol-fueled vehicles, drain the 
fuel tank(s) and fill with test foe!» as 
specified in § 86.1213, to the “tank fuel 
volume” defined in § 86.082-2. The 
vehicle shall-be refueled within one 
hour of completion of the 
preconditioning drive. The fuel cap(s) 
shall be installed within one minute 
after refueling.

(2) G aseous-fueled vehicles. Within 
five minutes of completion of the 
preeonditkmmg drive, the vehicle shall 
be driven off the dynamometer and 
parked. Vehicle fuel tanks shall be 
refilled with fuel that meets the 
specifications in §86.113. Fuel tanks 
shall be filled to a minimum of 75% of 
service pressure for natural gas-fueled 
vehicles or a minimum of 75% of 
available fill volume for liquefied 
petroleum gas-fueled vehicles. Prior 
draining o f the foe! tanks is not called 
for if the fuel in the tanks already meets 
the specifications in § 86.113.

. .  *  * *r it

91. Section 86.1233-96 of subpart M 
is amended by revising paragraphs (a)(1) 
and (a)(3) to read as follows:
§86.1233-96 Diurnal emission test.

(a) (1) The diurnal emission test for 
gasoline-» methanol- and gaseous-fueled 
vehicles consists of three 24-hour test 
cycles following the hot soak test. 
Emissions are measured for each 24- 
hour cycde, with the highest emission 
level used to determine compliance 
with the standards specified in subpart 
A of this part The Administrator may 
truncate a test after any 24-hour cycle 
without affecting the validity of the 
collected data. Sampling of emissions 
from the running loss and hot soak tests 
is not required as preparation for the 
diurnal emission test. The diurnal 
emission test may be conducted as part 
of either the three-diurnal test sequence 
or the supplemental two-diurnal test 
sequence, aadescribed in § 86.1236-96.

*  #  it. it

(3) For the supplemental two-diurnal 
test sequence, the diurnal emission test 
outlined in paragraph (p) o f  this section 
follows the alternate hot soak test 
specified in § 86.1238—96(k). This test is 
not required for gaseous-fueled vehicles, 
* # # * #

92. Section 86.1234-96 of subpart M 
is amended by revising paragraph (a) to 
read as follows:

§ 86.1234-96 Running loss test.
(a) Overview. Gasoline- and methanol- 

fueled vehicles are to be tested for 
running loss emissions during 
simulated high-temperature urban 
driving; this test is not required for 
gaseous-fueled vehicles. During 
operation, tank temperatures are 
controlled according to a prescribed 
profile to simulate in-use conditions, If 
the vehicle is determined to have 
exceeded the standard before the end of 
the running loss test, the test may be 
terminated without invalidating the 
data. The test can be run either in a 
sealed enclosure or with the point- 
source method, as specified in 
paragraph (g) of tins section.
it it *  *

93. Section 86.1236-96 o f subpart M 
is amended by revising paragraph (a) to 
read as follows:

§86.1238-96 Hotsoaktest
(a)(1) G asoline- and m ethanol-fueled  

vehicles. For gasoline- and methanol- 
fueled vehicles, the hot soak test shall 
be conducted immediately following the 
running loss test. However, sampling of 
emissions from the running loss test is 
not required as preparation for the hot 
soak test.

(2) G aseous-fueled vehicles. Since 
gaseous-fueled vehicles are not required 
to perform a running loss test, the hot 
soak test shall be conducted within five 
minutes of the hot start exhaust test.
ft it • it it it

94. Section 86.1242—90 of subpart M 
is amended by adding new paragraphs
(m) and (n) to read as follows:

§ 86.1242-90 Records required.
it it it it it

(m) For natural gas-fueled vehicles. 
Composition, including all carbon 
containing compounds; e.g. CO2, of the 
natural gas-fuel used during foe test. Ct 
and C2 compounds shall be individually 
reported. C3 and heavier hydrocarbons, 
and Q  and heavier hydrocarbons may 
be reported as a group.

(n) For liqu efied  petroleum  gas-fueled  
vehicles. Composition of the liquefied 
petroleum gas-fuel used during the test 
Each hydrocarbon compound present, 
through C4 compounds, shall be 
individually reported. C5 and heavier 
hydrocarbons may be reported as a 
group.

95. Section 86.1243-96 of subpart M 
is amended by revising paragraphs (a) 
and (b)(lKii)(B) to read as follows:
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§86.1243-90 Calculations; evaporative 
emissions.

(a) The following equations are used 
to calculate the evaporative emissions 
from gasoline- and methanol-fueled 
vehicles, and for gaseous-fueled 
vehicles.

(b) * *  * 
fi) * * *
(ii) * * *
(B) Chc=FID hydrocarbon 

concentration as ppm carbon including 
FID response to methanol (or methane, 
as applicable) in  the sample.
* * * * *

96. Section 86.1306-90 of subpart N 
is amended by revising paragraph (a) to 
read as follows:

§ 86.1306-90 Equipment required and 
specifications; overview.

(a) Exhaust em ission tests. All engines 
subject to this subpart are tested for 
exhaust emissions. Petroleum-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled, Otto- 
cycle and diesel engines are tested 
identically with the exception of the 
systems used to measure hydrocarbon, 
nitrogen oxide, methanol, formaldehyde 
and particulate; petroleum-fueled diesel 
enginés require a heated, continuous 
hydrocarbon detector and a continuous 
nitrogen oxide detector (§ 86.1310); 
methanol-fueled engines require a 
heated hydrocarbon detector, a 
methanol detector and a formaldehyde 
detector; either a heated or a non-heated 
continuous hydrocarbon detector may 
be used with natural gas-fueled and 
liquefied petroleum gas-fueled diesel 
engines; gasoline-fueled, natural gas- 
fueled, liquefied petroleum gas-fueled 
and methanol-fueled Otto-cycle engines 
are not tested for particulate emissions 
(§86.1309). Necessary equipment and 
specifications appear in §§ 86.1308, 
86.1309, 86.1310 and 86.1311.
* * * * * .

97. Section 86.1306—96 of subpart N 
is amended by revising paragraph (a) to 
read as follows:

§86.1306-96 Equipment required and 
specifications; overview.

(a) Exhaust em ission tests. All engines 
subject to this subpart are tested for 
exhaust emissions. Petroleum-, natural 
gas-, liquefied petroleum gas-, and 
methanol-fueled Otto-cycle and diesel 
engines aré tested identically with two 
exceptions. First, the systems used to 
measure hydrocarbon, nitrogen oxide, 
methanol, formaldehyde and particulate 
depend on the type of engine being 
tested; petroleum-fueled diesel engines 
require a heated, continuous 
hydrocarbon detector and a heated, 
continuous nitrogen oxide detector (see

§86.1310); methanol-fueled engines 
require a heated hydrocarbon detector, a 
methanol detector and a formaldehyde 
detector; either a heated or non-heated 
continuous hydrocarbon detector may 
be used with natural gas-fueled and 
liquefied petroleum gas-fueled diesel 
engines; gasoline-fueled, natural gas- 
fueled, liquefied petroleum gas-fueled 
and methanol-fueled Otto-cycle engines 
are not tested for particulate emissions 
(see § 86.1309). Second, if a gasoline- 
fueled and methanol-fueled engine is to 
be used in a vehicle equipped with an 
evaporative canister, the test engine 
must have a loaded evaporative canister 
attached for the exhaust emission test. 
Necessary equipment and specifications 
appear in §§86.1308, 86.1309, 86.1310 
and 86.1311.
* * * * *

98. Section 86.1309—90 of subpart N 
is amended by revising the section 
heading and paragraphs (a)(1) and (b)(4) 
to read as follows:

§86.1309-90 Exhaust gas sampling 
system; Otto-cycle engines.

(a) (1) General. The exhaust gas 
sampling system described in this 
paragraph is designed to measure the 
true mass of gaseous emissions in the 
exhaust of either gasoline-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled or methanol-fueled Otto- 
cycle engines. In the CVS concept of 
measuring mass emissions, two 
conditions must be satisfied; the total 
volume of the mixture of exhaust and 
dilution air must be measured, and a 
continuously proportioned volume of 
sample must be collected for analysis. 
Mass emissions are determined from the 
sample concentration and total flow 
over the test period. 
* * * * *

(b) * * *
(4) The flow capacity of the CVS shall 

be large enough to eliminate water 
condensation in the system. This is 
especially critical in the case of 
methanol-fueled engines and may also 
be of concern with natural gas- and 
liquefied petroleum gas-fueled engines; 
see “Calculation of Emissions and Fuel 
Economy When Using Alternative 
Fuels,” EPA 460/3-83-009.
* * * * *

99. Section 86.1310-90 of subpart N 
is amended by revising the section 
heading and paragraphs (a) introductory 
text and (a)(2) to read as follows:

§86.1310-90 Exhaust gas sampling and 
analytical system; and methanol-fueled 
diesel engines.

(a) General. The exhaust gas sampling 
system described in this paragraph is 
designed to measure the true mass of

both gaseous and particulate emissions 
in the exhaust of petroleum-fueled, 
natural gas-fueled, liquefied petroleum 
gas-fueled and methanol-fueled heavy- 
duty diesel engines. This system utilizes 
the CVS concept (described in 
§ 86.1309) of measuring mass emissions 
of HC, CH3OH and HCHO (methanol- 
fueled engines), CO, C02, and 
particulate from all fuel types. A 
continuously integrated system is 
required for HC (petroleum-fueled, 
natural gas-fueled and liquefied 
petroleum gas-fueled engines) and NOx 
(petroleum-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled engines) measurement, 
and is allowed for all CO and C 02 
measurements plus CH3OH, HCHO and 
HC from methanol-fueled engines. The 
mass of gaseous emissions is 
determined from the sample 
concentration and total flow over the 
test period. The mass of particulate 
emissions is determined from a 
proportional mass sample collected on a 
filter and from the sample flow and total 
flow over the test period. As an option, 
the measurement of total fuel mass 
consumed over a cycle may be 
substituted for the exhaust measurement 
of C02. General requirements are as 
follows:
* * * * * *

(2) The HC analytical system for 
petroleum-fueled diesel engines 
requires a heated flame ionization 
detector (HFID) and heated sample 
system (375 ±20°F (191 ±11°C)). For 
natural gas-fueled and liquefied 
petroleum gas-fueled diesel engines 
either a heated flame ionization detector 
and heated sample system as required 
for petroleum fuel or a non-heated flame 
ionization detector may be used. 
* * * * * *

100. A new section 86.1311-94 is 
added to subpart N to read as follows:

§ 86.1311-94 Exhaust gas analytical 
system; CVS bag sample.

(a) Schem atic drawings. Figure N94— 
l i s a  schematic drawing of the exhaust 
gas analytical system used for analyzing 
CVS bag samples from either Otto-cycle 
or diesel engines. Since various 
configurations can produce accurate 
results, exact conformance with the 
drawing is not required. Additional 
components such as instruments, 
valves, solenoids, pumps and switches 
may be used to provide additional 
information and coordinate the 
functions of the component systems. 
Other components such as snubbers, 
which are not needed to maintain 
accuracy in some systems, may be 
excluded if their exclusion is based 
upon good engineering judgment.
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(b) M ajor com ponent description . The 
analytical system. Figure N94—1, 
consists of a flame ionization detector 
(FID) (heated for methanol-fueled (235 
±15®F (113 ±8°C)) and for petroleum- 
fueled diesel (375 ±10°F (191 ±6°C) 
engines) for the measurement of 
hydrocarbons, a methane analyzer 
(consisting of a gas chromatograph 
combined with a FID) for the 
determination of CHU (for engines 
subject to NMHC standards, where 
applicable), nondispersive inhered 
analyzers (ND1R) for the measurement of 
carbon monoxide and carbon dioxide, 
and a chemiluminescence analyzer (CL) 
for the measurement of oxides of 
nitrogen. The analytical system for 
methanol consists of a gas 
chromatograph (GC), equipped with a 
ñame ionization detector. The analysis

for formaldehyde is performed using 
high, pressure liquid chromatography 
(HPLC) of 2,4-dinitrophenylhydrazine 
(DNPH) derivatives using ultraviolet 
(UV) detection. The exhaust gas 
analytical system shall conform to the 
following requirements;

(1) The CL requires that the nitrogen 
dioxide present in the sample be 
converted to nitric oxide before 
analysis. Other types of analyzers may 
be used if shown to yield equivalent 
results and if approved in advance by 
the Administrator.

(2) The carbon monoxide (NDIR) 
analyzer may require a sample 
conditioning column containing CaSQ*» 
or desiccating silica gel to remove water 
vapor, and containing ascarite to remove 
carbon dioxide from the CO analysis 
stream.

(i) |f CO instruments are used which 
are essentially free of CO2 and water 
vapor interference, the use of the 
conditioning column may be deleted 
(see §§ 86.1322 and 86.1342).

(ii) A CO instrument will be 
considered to be essentially free of CO2 
and water vapor interference if  its 
response to a mixture of three percent 
CO2 in N2, which has been bubbled 
through water at room temperature, 
produces an equivalent CO response, as 
measured on the most sensitive CO 
range, which is less than one percent of 
full scale CO concentration on ranges 
above 300 ppm full scale or less than 3 
ppm on ranges below 300 ppm full scale 
(see §86.1322).
BILUNG CODE 6560-60-4»
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FOR DIESEL HC ANALYSIS 
SEE FIGURE N90-5 OR N90-6
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(c) A lternate analytical systems. 
Analysis systems meeting the 
specifications of subpart D of this part 
may be used for testing required under 
this subpart, with the exception of 
§§ 86.346 and 86.347, provided that the 
systems in subpart D of this part meet 
the specifications of this subpart. 
Heated analyzers may be used in their 
heated configuration.

(d) Other analyzers and equipm ent. 
Other types of analyzers and equipment 
may be used if shown to yield 
equivalent results and if approved in 
advance by the Administrator.

102. Section 86.1313-94 of subpart N 
is revised to read as follows:

§ 86.1313-94 Fuel specifications.
(a) Gasoline fu el. (1) Gasoline having 

the specifications listed in Table N94-

1 will be used by the Administrator in 
exhaust emission testing. Gasoline 
having these specifications or 
substantially equivalent specifications 
approved by the Administrator, shall be 
used by the manufacturer in exhaust 
emission testing, except that the octane 
specification does not apply.

Table N94-1

Octane, research, m in ....................... ...... ..
Sensitivity, m in.... .......................... ....... .
Lead (organic), g/U.S. gal. (g/liter) ............

Distillation range:
IBP, °F (°C) .......................................

10 pet. point, °F (°C) ..........................

50 pet. point, °F (°C) .................. ........

90 pet. point, °F (°C) ..........................

EP, max. °F (°C) ................................

Sulphur, Max., wt. pet .... ...:...............
Phosphorus, max., g/U.S. gal. (g/liter)

RVP, psi (kPa)............ .........................

Hydrocarbon composition:
Olefins, max. pet ............. .......... .........
Aromatics, max. pet ..........i.................
Saturates................. .............. .

1 Maximum.
2 Remainder.

Item ASTM Value

D2699

D3237

93 
7.5 

1 (0.050) 
1 (0.013)

D86

D86

D86

D86

D86

D1266
D3231

D323

75-95
(23.9-35)
120-135

(48.9-57.2)
200-230

(93.3-110)
300-325

(148.9-162.8)
415

(212.8)

0.10
0.005

(0.0013)
8.0-9.2

(60.0-63.4)

D1319
D1319
D1319

10
35
0

(2) (i) Unleaded gasoline 
representative of commercial gasoline 
which will be generally available 
through retail outlets shall be used in 
service accumulation.

(ii) The octane rating of the gasoline 
used shall not be higher than one 
Research octane number above the 
minimum recommended by the 
manufacturer and have a minimum 
sensitivity of 7.5 octane numbers, where 
sensitivity is defined as the Research 
octane number minus the Motor octane 
number.

(iii) The Reid Vapor Pressure of the 
gasoline used «hall be characteristic of 
the motor fuel used during the season in 
which the service accumulation takes 
place.

(3) The specification range of the 
gasoline to be used under paragraph (a)

of this section shall be reported in 
accordance with § 86.094-21(b)(3).

(b) Petroleum d iesel test fu el. (1) The 
petroleum fuels for testing diesel 
engines employed for testing shall be 
clean and bright, with pour and cloud 
points adequate for operability. The 
petroleum diesel fuel may contain 
nonmetallic additives as follows: Cetane 
improver, metal deactivator, 
antioxidant, dehazer, antirust, pour 
depressant, dye, dispersant and biocide. 
Fuels specified for emissions testing are 
intended to be representative of 
commercially available itt-use fuels.

(2) Petroleum diesel fuel for diesel 
engines meeting the specifications in 
Table N94—2, or substantially equivalent 
specifications approved by the 
Administrator, shall be used in exhaust 
emissions testing. The grade of

Table N 94-2

petroleum diesel fuel used shall be 
commercially designated as “Type 2-D” 
grade diesel fuel except that fuel 
commercially designated as “Type 1-D” 
grade diesel fuel may be substituted 
provided that the manufacturer has 
submitted evidence to the Administrator 
demonstrating to the Administrator’s 
satisfaction that this fuel will be the 
predominant in-use fuel. Such evidence 
could include such things as copies of 
signed contracts from customers 
indicating the intent to purchase and 
use “Type 1-D” grade diesel fuel as the 
primary fuel for use in the engines or 
other evidence acceptable to the 
Administrator.

Item ASTM Type 1-D Type 2-D

Cetane Num ber.............. .'................... .............................................................. D613
D976

40-54
40-54

40-48
40-48Cetane Index ..... ......... ...................................................................................... ............
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Table N 94-2— Continued

Distillation range:
IBP °F (°G) z.................................

10 pet. point °F ( ° C )___ ___ ____

50 pet point t*C) .......................

90 pet. p a rt "F (°C )__a____ ____

EP °F (°C) .......................................

Gravity °APJ_______ _______ ....
Total sJ furpet........... .....................

Hydrocarton composition:
Aromatics, p e t_____________ ___
Paraffins, Naphthenes, Olefins___
Flashpoint, min., °F (°C )______.....

Viscosity, centistokes__________

’ Maximum.
2 Remainder.

ASTM Type 1-D Type 2-D

D86 330-390 340-400
(165.6-198.9) (1.71.1-204.4)

D86 370-430 400-460
(187.8-221.1) (204.4-237.8)

D86 410-480 470-540
(210-248.9) (243.3-282.2)

D86 460-520 560-630
(237.8-271.1) (293.3-332.2)

D86 500-560 610-690
(260.0-293.3) (321.1-365.6)

D287 40-44 32-37
D2622 0.03-0.05 0.03-0.05

D1319 ’ 8 ’27
D1319 P) P)
D93 120 130

(48.9) (54.4)
D445 1.6-2.0 2.0-32

(3) Petroleum diesel fuel for diesel 
engines meeting the specifications in 
Table N94—3, or substantially equivalent 
specifications approved by the 
Administrator, shall be used in service 
accumulation. The grade of petroleum 
diesel fuel used shall be commercially 
designated as ‘Type 2-D” grade diesel

fuel except that fuel commercially 
designated as “Type 1-D” grade diesel 
fuel may be substituted provided that 
the manufacturer has submitted 
evidence to the Administrator 
demonstrating to the Administrator's 
satisfaction that this fuel will be the 
predominant in-use fuel. Such evidence

could include such things as copies of 
signed contracts from customers 
indicating the intent to purchase and 
use “Type 1-D” grade diesel fuel as the 
primary fuel for use in the engines or 
other evidence acceptable to the 
Administrator.

Item

Cetane Number___________,______ ____
Cetane Index _____________________ ___
Distillation range:

90 pet. point °F (°C) ................... ...........

Gravity “API _________________ ________
Total sulfur, min. pet.....________ ______
Flashpoint, min. °F (°C) ....... «....................

Viscosity, centistokes...... ...... ............ ...........

Table N 94 -3

ASTM Type 1-D Type 2-0

D613 40-56 30-58
D976 Min. 40 Min 40

086 440-530 540-630
(226.7-276.7) (2822-332.2)

l D287 39-45 30-42
02622 0.03-0.05 0.03-0.05
093 120 130

(48.9) 54.4
D445 1.2-2.2 1.5-4.5

(4) Other petroleum distillate fuels 
may be used for testing and service 
accumulation provided:

(i) They are commercially available; 
and

(ii) Information, acceptable to the 
Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Use of a fuel listed under 
paragraphs (b)(2) and (b)(3) of this 
section would have a detrimental effect 
on emissions or durability; and

(iv) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

{5) The specification range of the fuels 
to be used under paragraph (b) of this

section shall be reported in accordance 
with § 86.094—21(b)(3).

(c) M ethanol-fuel. (1) Methanol fuel 
used for exhaust and evaporative 
emission testing and in service 
accumulation of methanol-fueled 
engines shall be representative of 
commercially available methanol fuel 
and shall consist of at least 50 percent 
methanol by volume.

(1) Manufacturers shall recommend 
the methanol fuel to be used for testing 
and service accumulation.

(ii) Hie Administrator shall determine 
the methanol fuel to be used for testing 
and service accumulation.

(2) Other methanol fuels may be used 
for testing and service accumulation 
provided:

(i) They are commercially available; 
and

(ii) Information, acceptable to the 
Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Use of a fuel listed under 
paragraph (b)(4)(c)(l) of this section 
would have a detrimental effect on 
emissions or durability; and

(iv) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (c)(1) and
(c)(2) of this section shall be reported in 
accordance with § 86.094-21(b)(3).

(d) Mixtures o f  petroleum  and  
m ethanol fu els fo r  flex ib le  fu el vehicles.
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(1) Mixtures of petroleum and methanol 
fuels used for exhaust and evaporative 
emission testing and service 
accumulation for flexible fuel vehicles 
shall be within the range of fuel 
mixtures for which the vehicle was 
designed.

(2) Manufacturer testing and service 
accumulation may be performed using 
only those mixtures (mixtures may be 
different for exhaust testing, evaporative 
testing and service, accumulation)

expected to result in the highest 
emissions, provided:

(i) The fuels which constitute the 
mixture will be used in customer 
service;

(ii) Information, acceptable to the 
Administrator, is provided by the 
manufacturer to show that the 
designated fuel mixtures would result in 
the highest emissions; and

(iii) Written approval from the 
Administrator of the fuel specifications

must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraph (d)(2) of this 
section shall be reported in accordance 
with § 86.090-21(b)(3).

(e) Natural gas-fuel. (1) Natural gas- 
fuel having the following specifications 
will be used by the Administrator for 
exhaust and evaporative emission 
testing of natural gas-fueled engines:

Natural Gas Certification Fuel S pecifications

Item ASTM test 
method No. Value

Methane........................................................................................... min. mole pc!............ D1945 no n
Ethane..............1...................................................... ......... max. mole p et.............. D1945 A C
C3 and higher.......................................... ............................. max. mole pet.......................  ................. D1945 2.3

•r/ :‘- r n 0C6 and higher.................................................................... . max. mole pet. D1945
Oxygen ............................................................................ max. mole p et........................ D1945 0.6
Inert gases:

Sunrôf CO2 and N2 ......................... ...................................... max. mole pet................................................................................. D1945 4.0
Odorant1

’ The natural gas at ambient conditions must have a distinctive odor potent enough for its presence to be detected down to a concentration in 
air of not over ’A (one-fifth) of the lower limit of flammability.

(2) Natural gas-fuel representative of 
commercial natural gas-fuel and which 
will be generally available through retail 
outlets shall bé used in service 
accumulation.

(3) Other natural gas-fuels may be 
used for testing and service 
accumulation provided:

(i) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that 
only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to die start of 
testing.

(4) The specification range of the fuels 
to be used under paragraphs (e)(1) and
(e)(2) of this section shall be reported in 
accordance with § 86.094-21(b)(3).

(f) Liqu ified petroleum  gas-fuel. (1) 
Liquified petroleum gas-fuel used for 
exhaust and evaporative emission 
testing and in service accumulation 
shall be commercially available 
liquefied petroleum gas-fuel.

(1) Manufacturers shall recommend 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation.

(ii) The Administrator shall determine 
the liquefied petroleum gas-fuel to be 
used for testing and service 
accumulation.

(2) Other liquefied petroleum gas- 
fuels may be used for testing and service 
accumulation provided:

(i) They are commercially available;
(ii) Information, acceptable to the 

Administrator, is provided to show that

only the designated fuel would be used 
in customer service; and

(iii) Written approval from the 
Administrator of the fuel specifications 
must be provided prior to the start of 
testing.

(3) The specification range of the fuels 
to be used under paragraphs (f)(1) and
(f)(2) of this section shall be measured 
in accordance with ASTM D2163-91 
and reported in accordance with 
§ 86.094—21(b)(3).

(g) Fuels not meeting the 
specifications set forth in this section 
may be used only with the advance 
approval of the Administrator.

102. A new section 86.1314-94 is 
added to subpart N to read as follows:

§ 86.1314-94 Analytical gases.
(a) Gases for the CO and CO2 

analyzers shall be single blends of CO 
and CO2, respectively, using nitrogen as 
the diluent.

(b) Gases for the hydrocarbon analyzer 
shall be single blends of propane using 
air as the diluent.

(c) Gases for the methane analyzer 
shall be single blends of methane using 
air as the diluent.

(d) Gases for the NOx analyzer shall 
be single blends of NO named as NOx 
with a maximum NO2 concentration of 
five percent of the nominal value using 
nitrogen as the diluent.

(e) Fuel for the FID and the methane 
analyzer shall be a blend of 40 ±2 
percent hydrogen with the balance 
being helium. The mixture shall contain 
less than 1 ppm equivalent carbon 
response; 98 to 100 percent hydrogen

fuel may be used with advance approval 
of the Administrator.

if) The allowable zero gas (air or 
nitrogen) impurity concentrations shall 
not exceed 1 ppm equivalent carbon 
response, 1 ppm carbon monoxide, 0.04 
percent (400 ppm) carbon dioxide and 
0.1 ppm nitric oxide.

(g) (1) “Zero-grade air” includes 
artificial “air” consisting of a blend of 
nitrogen and oxygen with oxygen 
concentrations between 18 and 21 mole 
percent.

(2) Calibration gases shall be accurate 
to within ±1 percent of NBS gas 
standards, or other gas standards which 
have been approved by the 
Administrator.

(3) Span gases shall be accurate to 
within ±2 percent of NBS gas Standards, 
or other gas standards which have been 
approved by the Administrator.

(h) The use of precision blending 
devices (gas dividers) to obtain the 
required calibration gas concentrations 
is acceptable, provided that the blended 
gases are accurate to within ±1.5 percent 
of NBS gas standards, or other gas _ 
standards which have been approved by 
the Administrator. This accuracy 
implies that primary gases used for 
blending must be “named” to an 
accuracy of at least ±1 percent, traceable 
to NBS or other approved gas standards.

103. A new section 86.1316-94 is 
added to subpart N to read as follows:

§ 86.1316-94 Calibrations; frequency and 
overview.

(a) Calibrations shall be performed as 
specified in §§86.1318 through 86.1326.
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(b) At least monthly or after any 
maintenance which could alter 
calibration, the following calibrations 
and checks shall be performed:

(1) Calibrate the hydrocarbon 
analyzer, methane analyzer, carbon 
dioxide analyzer, carbon monoxide 
analyzer, oxides of nitrogen analyzer, 
methanol analyzer and formaldehyde 
analyzer (certain analyzers may require 
more frequent calibration depending on 
the equipment and use).

(2) Calibrate the engine dynamometer 
flywheel torque and speed measurement 
transducers, and calculate the feedback 
signals to the cycle verification 
equipment.

(3) Check the oxides of nitrogen 
converter efficiency.

(c) At least weekly or after any 
maintenance which could alter 
calibration, the following checks shall 
be performed:

(1) Perform a CVS system verification.
(2) Check the shaft torque feedback 

signal at steady-state conditions by 
comparing:

(i) Shaft torque feedback to 
dynamometer beam load; or

(ii) By comparing in-line torque to 
armature current; or

(iii) By checking the in-line torque 
meter with a dead weight per
§86.1308(e).

(d) The CVS positive displacement 
pump or critical flow venturi shall be 
calibrated following initial installation, 
major maintenance or as necessary 
when indicated by the CVS system 
verification (described in § 86.1319).

(e) Sample conditioning columns, if 
used in the CO analyzer train, should be 
checked at a frequency consistent with 
observed column life or when the 
indicator of the column packing begins 
to show deterioration. *

104. A new section 86.1321-94 is 
added to subpart N to read as follows:

§86.1321-94 Hydrocarbon analyzer 
calibration.

The FID hydrocarbon analyzer shall 
receive the following initial and 
periodic calibration. The HFID used 

. with petroleum-fueled, natural gas- 
fueled and liquefied petroleum gas- 
fueled diesel engines shall be operated 
to a set point ±10 °F (±5.5 °C) between 
365 and 385 °F (185 and 197 °C). The 
HFID used with methanol-fueled 
engines shall be operated at 235 ±15 °F 
(113 ±8 °Q.

(a) Initial and periodic optim ization o f  
detector response. Prior to introduction 
into service and at least annually 
thereafter, the FID hydrocarbon analyzer 
shall be adjusted for optimum 
hydrocarbon response. Alternate 
methods yielding equivalent results may

be used, if approved in advance by the 
Administrator.

(1) Follow good engineering practices 
for initial instrument start-up and basic 
operating adjustment using the 
appropriate fuel (see §86.1314) and 
zero-grade air.

(2) Optimize on the most common 
operating range. Introduce into the 
analyzer a propane-in-air mixture with 
a propane concentration equal to 
approximately 90 percent of the most * 
common operating range.

(3) One of the following procedures is 
required for FID or HFID optimization:

(i) The procedures outlined in Society 
of Automotive Engineers (SAE) paper 
number 770141, “Optimization of Flame 
Ionization Detector for Determination of 
Hydrocarbons in Diluted Automobile 
Exhaust”; author, Glenn D. Reschke. 
Available from Society of Automotive 
Engineers International, 400 
Commonwealth Dr., Warrendale, PA 
15096-0001.

(ii) The HFID optimization procedures 
outlined in subpart D of this part.

(iii) Alternative procedures may be 
used if approved in advance by the 
Administrator.

(4) After the optimum flow rates have 
been determined, they are recorded for 
future reference.

(b) Initial and period ic calibration. 
Prior to introduction into service and 
monthly thereafter, the FID or HFID 
hydrocarbon analyzer shall be calibrated 
on all normally used instrument ranges. 
Use the same flow rate and pressures as 
when analyzing samples. Calibration 
gases shall be introduced directly at the 
analyzer, unless the “overflow” 
calibration option of § 86.1310(b)(3)(i) 
for the HFID is taken.

(1) Adjust analyzer to optimize 
performance.

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

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

(c) FID response factor to m ethanol. 
When the FID analyzer is to be used for 
the analysis of hydrocarbon samples 
containing methanol, the methanol 
response factor of the analyzer shall be

established. The methanol response 
factor shall be determined at several 
concentrations in the range of 
concentrations in the exhaust sample.

(1) The bag sample of methanol for 
analysis in the FID shall be prepared 
using the apparatus shown in Figure 
N90-10. A known volume of methanol 
is injected, using a microliter syringe, 
into the heated mixing zone (250 °F (121 
°C)) of the apparatus. The methanol is 
vaporized and swept into the sample 
bag with a known volume of zero-grade 
air measured by a dry gas meter.

(2) The bag sample is analyzed using 
the FID.

(3) The FID response factor, r, is 
calculated as follows: 
r=FIDppm/S AMppm
Where:
(i) r=FID response factor.
(ii) FIDppm=FID reading in ppmC.
(iii) SAMppm=methanol concentration 

in the sample bag in ppmC.
0.02406xfuel injectedxfuel density=Air 

volume x mol. wt. CH3OH 
Where:
(iv) 0.02406=volume of one mole at 

29.92 in Hg and 68 °F, m3.
(v) Fuel injected = volume of methanol

injected, ml.
(vi) Fuel density=density of methanol, 

0.7914 g/ml.
(vii) Air volume=volume of zero-grade 

air, m3.
(viii) biol. Wt. CH3OH=32.04.

(d) FID response factor to m ethane. 
When the FID analyzer is to be used for 
the analysis of natural gas-fueled 
vehicle hydrocarbon samples, the 
methane response factor of the analyzer 
shall be established. To determine the 
total hydrocarbon FID response to 
methane, known methane in air 
concentrations traceable to National 
Institute of Standards and Technology 
(NIST) shall be analyzed by the FID. 
Several methane concentrations shall be 
analyzed by the FID in the range of 
concentrations in the exhaust sample. 
The total hydrocarbon FID response to 
methane is calculated as follows: 
rcH4=FIDppm/SAMppm 
Where:
(1) rcH4=FID response factor to methane.
(2) FIDppm=FID reading in ppmC.
(3) SAMppm=the known methane

concentration in ppmC.
105. A new section 86.1325-94 is 

added to subpart N to read as follows:

§ 86.1325-94 Methane analyzer calibration.
Prior to introduction into service and 

monthly thereafter, the methane 
analyzer shall be calibrated:

(a) Follow the manufacturer’s 
instructions for instrument startup and



48532  Federai Register /  V&L 59k No. 182 / Wednesday, September 21, 1994 /  Rules and Regulations

operation. Adjust the analyzer to 
optimize performance.

(b) Zero the methane analyzer with 
zero-grade air.

(c) Calibrate on eaGh normally used 
operating range with CH4 in air with 
nominal concentrations of 15, 30,45, 
60, 75 and 90 percent o f that range. 
Additional calibration points may be 
generated. For eaeh range calibrated, if 
the deviation from a least-squares best- 
fit straight line is two percent or less o f 
the value at each data point, 
concentration values may be calculated 
by use of a single calibration factor for 
that range. If the deviation exceeds two 
percent at any point, the best-fit non­
linear equation which represents the 
data to within two percent of each test 
point shall be used to determine 
concentration.

106. A new section 86.1327-94 is 
added to subpart N to read as follows:
§ 86.1327-94 Engine dynamometer test 
procedures; overview.

(a) The engine dynamometer test 
procedure is designed to determine the 
brake specific emissions of 
hydrocarbons, nonmethane 
hydrocarbons (for natural gas-fueled 
engines only), carbon monoxide, oxides 
of nitrogen, particulate (petroleum- 
fueled, natural gas-fueled, liquefied 
petroleum gas-ftieled and methanol- 
fueled diesel engines), and methanol 
and formaldehyde (for methanol-fueled 
diesel engines). The test procedure 
consists of a “cold” start test following 
either natural or forced cool-down 
periods described in §§ 36.1334 and 
86.1335, respectively. A “hot” start test 
follows the “cold” start test after a hot 
soak of 2b minutes. The idle test of 
Subpart P may be run after the “hot” 
start test. The exhaust emissions are 
diluted with ambient air and a 
continuous proportional samplers 
collected for analysis during both the 
cold- and hot-start tests. The composite 
samples collected are analyzed either in 
bags or continuously for hydrocarbons 
(HC), methane (CH^—for natural gas- 
fueled engines only), carbon monoxide 
(CO), carbon dioxide (eO-O, and oxides 
of nitrogen (NOx), or in sample 
collection impingers for methanol 
(CH3OH) and sample collection 
impingers (or capsules), for 
formaldehyde (HCHG). Measurement of 
CH3OH and HCHO may be omitted for 
1990 through 1994 model'year 
methanol-fueled engines when a FID 
calibrated on methanol, is used. A bag or 
continuous sample of the dilution air is 
similarly analyzed for background levels 
of hydrocarbon, methane,, carbon 
monoxide, carbon dioxide and oxides of 
nitrogen and, i f  appropriate, methanol.

and- formaldehyde. In addition, for 
petroleum-fueled, natural gas-fueled; 
liquefied petroleum gas-fueled and 
methanol-fueled diesel engines, 
particulates are collected on 
fluorocarbon-coated glass fiber filters or 
fluorocarbon-based (membrane) filters, 
and the dilution air may be prefiltered.

(b) Engine torque and rpm shall be 
recorded continuously during both the 
cold- and hot-start tests. Data points 
shall be recorded at least once every 
second.

(c) Using the torque and rpm feedback 
signals the brake horsepower is 
integrated with respect to time for the 
cold and hot cycles. This produces a 
brake horsepower-hour value that 
enables the brake-specific emissions to 
be determined (see § 86.1342, 
Calculations, gaseous exhaust 
emissions; and §86.1343% Calculations, 
particulate exhaust emissions):

(d) (1) When an engine is tested for 
exhaust emissions or is operated for 
service accumulation on an engine 
dynamometer; the complete engine shall 
be tested, with all emission control 
devices installed and functioning.

(2) Evaporative emission controls 
need not be connected i f  data are 
provided to show that normal operating 
conditions are maintained in the engine 
induction system.

(3) ‘Oh air-cooled engines, the fan 
shall be installed.

(4) Additional accessories {e.g., oili 
cooler, alternators, air compressors, etc.) 
may be installed or their loading 
simulated i f  typical of the in-use 
application.

(5) The engine may be equipped with 
a production type starter.

(e) Means of engine cooling which 
will maintain the engine operating  
temperatures (e.g., temperatures of 
intake air, oil, water, etc.) at 
approximately the. same temperature as 
specified by the manufacturer shall be 
used. Auxiliary fan(s) may be used to 
maintain engine cooling during 
operation on the dynamometer. Rust 
inhibitors and lubrication additives may 
be used, up to the levels recommended 
by tiie additive manufacturer. Antifreeze 
mixtures and other coolants, typical of 
those approved for use by the 
manufacturer may be used;

(f) Exhaust system.. The exhaust 
system shall meet the following 
requirements;

(1) O tto-cycle engines. A chassis-type 
exhaust system shall be used, For all 
catalyst systems, the distance from the 
exhaust manifold 0ange(s)to the- 
catalyst shall.be the same as in the 
vehicle configuration unless the 
manufacturer provides- data showing

equivalent performance at another 
location.

(2) D iesel engines: Either a chassis- 
type or a facility-type exhaust system or 
both systems simultaneously may be 
used. The exhaust backpressure or 
restriction shall be typical of those seen 
in the actual average vehicle exhaust 
system configuration and may be set 
with a valve (muffler omitted):

(i) The engine exhaust system shall 
meet the following requirements:

(A) The total length o f the tubing from 
the exit of the engine exhaust manifold 
or turbocharger outlet to the primary 
dilution tunnel should not exceed 32 
feet (9.8 m),

(B) The initial portion of the exhaust 
system may consist of a typical in-use 
(i.e., length, diameter, material, etc.) 
chassis-type exhaust system.

(C) The distance from the exhaust 
manifold flange(s) to any exhaust 
aftertreatment device shall be the same 
as in the vehicle configuration unless 
the manufacturer is able to demonstrate 
equivalent performance at another 
location.

(D) If the exhaust system tubing from 
the exit of the engine exhaust manifold 
or turbocharger outlet to the primary 
dilution tunnel exceeds 12 feet (3.7 m) 
in length, then all tubing in excess of 12 
feet (3.7 m) (chassis and/or facility type) 
shall be insulated.

(E) If the tubing is required to be 
insulated, the radial thickness of the 
insulation must be at least 1.0 inch. The 
thermal conductivity of the insulating 
material must have a value no greater 
than 0; 75 BTU-—m/hr/ft2/°F measured at 
700°F.

(F) A smoke meter or other 
instrumentation may: be inserted into 
the exhaust system tubing. If this option 
is exercised in the insulated portion of 
the tubing, then a minimal amount o f 
tubing not to exceed 10 inches may be 
left uninsulated. However, no more than 
12 feet of tubing can be left uninsulated 
in total, including the length at the 
smoke meter.

(ii) The facility-type exhaust system 
shall meet the following requirements:

(A) It must be composed of smooth 
tubing made of typical in-use steel or 
stainless steel. This tubing shall have a 
maximum inside diameter of 6.0 in; (15 
cm);

(B) Short sections (altogether not to 
exceed 20, percent of the entire tube 
length) o f flexible tubing at connection 
points are allowed.

107. Section 86.1327-96 of subpart N 
is amended by revising paragraphs (a);
(f)(1) and (f)(2) introductory text to read 
as follows:



Federal Register / Vol. 59, No. 182 / Wednesday, September 21, 1994 / Rules and Regulations 48533

§ 86.1327-96 Engine dynamometer test 
procedures; overview.

(a) The engine dynamometer test 
procedure is designed to determine the 
brake-specific emissions of 
hydrocarbons, nonmethane 
hydrocarbons (for natural gas-fueled 
engines only), carbon monoxide, oxides 
of nitrogen, particulate (petroleum- 
fueled and methanol-fueled diesel 
engines), and methanol and 
formaldehyde (for methanol-fueled 
diesel engines). The test procedure 
consists of a “cold” start test following 
either natural or forced cool-down 
periods described in §§ 86.1334 and 
86.1335, respectively. A “hot” start test 
follows the “cold” start test after a hot 
soak of 20 minutes. The idle test of 
subpart P of this part may be run after 
the “hot” start test. The exhaust 
emissions are diluted with ambient air 
and a continuous proportional sample is 
collected for analysis during both the 
cold- and hot-start tests. The composite 
samples collected are analyzed either in 
bags or continuously for hydrocarbons 
(HC), methane (CH4—natural gas-fueled 
engines only), carbon monoxide (CO), 
carbon dioxide (CO2), and oxides of 
nitrogen (NOx), or in sample collection 
impingers for methanol (CH3OH) and 
sample collection impingers (or 
capsules) for formaldehyde (HCHO). A 
bag or continuous sample of the dilution 
air is similarly analyzed for background 
levels of hydrocarbon, carbon 
monoxide, carbon dioxide and oxides of 
nitrogen and, if appropriate, methane, or 
methanol and formaldehyde. In 
addition, for petroleum-fueled, natural 
gas-fueled, liquefied petroleum gas- 
fueled and methanol-fueled diesel 
engines, particulates are collected on 
fluorocarbon-coated glass fiber filters or 
fluorocarbon-based (membrane) filters, 
and the dilution air may be prefiltered.
* * * * *

(f)* * *
(1) Otto-cycle engines. A chassis-type 

exhaust system shall be used. For all 
catalyst systems, the distance from the 
exhaust manifold flange(s) to the 
catalyst shall be the same as in the 
vehicle configuration unless the 
manufacturer provides data showing 
equivalent performance at another 
location.

(2) D iesel engines. Either a chassis- 
type or a facility-type exhaust system or 
both systems simultaneously may be 
used. The exhaust back pressure or 
restriction shall be typical of those seen 
in the actual average vehicle exhaust 
system configuration and may be set 
with a valve (muffler omitted).
* * * * *

108. Section 86.1332-90 of subpart N 
is amended by revising paragraphs (c)(1) 
heading, (c)(2) heading, (d)(2) heading,
(d)(3) heading, (e)(1) heading and (e)(2) 
heading to read as follows:

§86.1332-90 Engine mapping procedures.
is is is is is

~ (c) * * *
(1) Otto-cycle engines.

is is is is is

(2) D iesel engines.
is is is is is

(d) * * *
(2) Otto-cycle engines.

is is is is is

(3) Diesel engines.
* is is is is

(e) * * *
(1) Otto-cycle engines.

is is is is is

(2) D iesel engines.
is is is is is

109. Section 86.1336-84 of subpart N 
is amended by revising paragraph (e)(2) 
heading to read as follows:

§ 86.1336-84 Engine starting, restarting, 
and shutdown.
is is is is ' is

(e) * * *
(2) D iesel-fueled, natural gas-fueled  

and liquefied  petroleum  gas-fueled  
engines.
is is is is is

110. Section 86.1337—90 of subpart N 
is amended by revising paragraphs 
(a)(7), (a)(8), (a)(13), (a)(20) and (a)(26) 
to read as follows:

§ 86.1337-90 Engine dynamometer test 
run.

(a) * * *
(7) For diesel engines tested for 

particulate emissions, carefully install a 
clean particulate sample filter into each 
of the filter holders and install the 
assembled filter holders in the sample 
flow line (filter holders may be 
preassembled).

(8) Follow the manufacturers choke 
and throttle instructions for cold 
starting. Simultaneously start the engine 
and begin exhaust and dilution air 
sampling. For petroleum-fueled diesel 
engines (and natural gas-fueled, 
liquified petroleum gas-fueled or 
methanol-fueled diesels, if used), turn 
on the hydrocarbon and NOx (and CO 
and CO2, if continuous) analyzer system 
integrators (if used), and turn on the 
particulate sample pumps and indicate 
the start of the test on the data 
collection medium.
is is is is is

(13) Immediately after the engine is 
turned off, turn off the engine cooling 
fan(s) if used, and the CVS blower (or

disconnect the exhaust system from the 
CVS). As soon as possible, transfer the 
“cold start cycle” exhaust and dilution 
air bag samples according to § 86.1340.
A stabilized reading of the exhaust 
sample on all analyzers shall be 
obtained within 20 minutes of the end 
of the sample collection phase of the 
test. Analysis of the methanol and 
formaldehyde samples shall be obtained 
within 24 hours of the end of the sample 
collection period. For diesel engines 
tested for particulate, carefully remove 
the filter holder from the sample flow 
apparatus, remove each particulate 
sample filter from its holder and place 
each in a petri dish and cover.
is is is is is

(20) For diesel engines tested for 
particulate, carefully install a clean 
particulate filter in each of the filter 
holders and install assembled filter 
holders in the sample flow line (filter 
holders may be preassembled).
is is is is is

(26) As soon as possible, transfer the 
“hot start cycle” exhaust and dilution 
air bag samples to the analytical system 
and process the samples according to 
§ 86.1340. A stabilized reading of the 
exhaust sample on all analyzers shall be 
obtained within 20 minutes of the end 
of the sample collection phase of the 
test. Analyze the methanol and 
formaldehyde samples within 24 hours. 
(If it is not possible to perform analysis 
within 24 hours, the samples should be 
stored in a cold (approximately 0°C) 
dark environment until analysis can be 
performed). For diesel engines tested for 
particulate, carefully remove the 
assembled filter holder from the sample 
flow lines and remove each particulate 
sample filter from its holder and place 
in a clean petri dish and cover as soon 
as possible. Within one hour after the 
end of the hot start phase of the test, 
transfer the four particulate filters to the 
weighing chamber for post-test 
conditioning.
is is is is is

111. Section 86.1337—96 of subpart N 
is amended by revising paragraphs 
(a)(7), (a)(8), (a)(13), (a)(20) and (a)(26) 
to read as follows:

§ 86.1337-96 Engine dynamometer test 
run.

(a) * * *
(7) For diesel engines tested for 

particulate emissions, carefully install 
clean particulate sample filter into each 
of the filter holders and install the 
assembled filter holders in the sample 
flow line (filter holders may be 
preassembled).

(8) Follow the manufacturer’s choke 
and throttle instructions for cold
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starting; Simultaneously start the engine 
and begin exhaust: and dilution air 
sampling. For petroleum-fueled diesel 
engines (and natural gas-fueled, 
liquified petroleum gas-fueled or 
methanol-fueled diesels, if used) turn on 
the hydrocarbon and NQx (¡and CO and 
CO2, if continuous) analyzer system 
integrators (if used), and turn on the 
particulate sample pumps and indicate 
toe start of the test on the data 
collection medium«
* *• fc *

(13) Immediately after toe engine is 
turned off, turn off the engine cooling 
fan(s) if used, and the CVS blower (or 
disconnect the exhaust system from the 
CVS). As soon as possible, transfer the 
“cold start cycle?’ exhaust and dilution 
air bag samples according to § 86.1340.
A stabilized reading of the exhaust 
sample on all analyzers shall be: 
obtained within 20 minutes of the end 
of the sample eallection phase of the 
test. Analysis of toe methanol and 
formaldehyde samples shall be obtained 
within 24 hours of the end of toe sample 
collection period. For diesel engines 
tested for particulate, carefully remove 
the filter holder from toe sample flow 
apparatus, remove each particulate 
sample filter from its holder and place 
each in a petri dish and! cover.
* * *> . * *■

(20) For diesel engines tested for 
particulate, carefully install a dean 
particulate filter in each of the filter 
holders mid install assembled filter 
holders in the sample flow line (filter 
holders may be preassembled!
it it *  # *-

(26) As soon as possible, transfer toe 
“hot start cycle” exhaust and dilution 
air bag samples to the analytical system 
and process the samples according to 
§ 86.1340. A stabilized reading of to» 
exhaust sample on all analyzers shall be 
obtained within 20 minutes of the end 
of the sample collection phase of the 
test. Analyze the methanol and 
formaldehyde samples within 24 hours. 
(If it is not possible to perform analysis 
within 24 hours, toe samples should be 
stored in a cold (approximately 0°C) 
dark environment until analysis can be 
performed). For diesel engines, tested for 
particulate, carefully remove toe 
assembled filter holder from the sample 
flow lines, remove each particulate

sample filter from its holder, place in a 
clean petri dish and cover as soon as 
possible. Within one hour after the end 
of the hot start phase of the test, transfer 
the four particulate filters to the 
weighing chamber for post-test 
conditioning.
* it it it it

112. A new section 86.1340-94 is 
added to subpart N toread as follows:

§86.1340-94 Exhaust sample analysis.
Section 86.1340-94 includes text that 

specifies requirements that differ from 
§ 86.1340-90. Where a paragraph in 
§ 86.1340-90 is identical and applicable» 
to § 86.1340-94, this may be indicated 
by specifying the corresponding 
paragraph and toe statement 
“[Reserved]. For guidance see. 
§86.1340-90.”

(a) through (d)(6) [Reserved]. For 
guidance see § 86.1340-90;

(d)(7) Measure HC (except diesels), 
CH* (natural gas-fueled engines only), 
CO,. GO*, and NQx sample bag(s) with 
approximately toe same flow rates and 
pressures used in § 86.1340-9Q(d)(3), 
(Constituents measured continuously do 
not require bag analysis.)

(d)(8) through (h)(2) [Reserved]. For 
guidance see §86.1340r-90,

113; A new section 86.1342-94 is 
added to subpart N to'read as followsr

§86.1342-94 Calculations; exhaust 
emissions.

Section 86.1342-94 includes text that 
specifies requirements that differ from 
§ 86,1342-90. Where a paragraph in 
§86.1342-90 is identical and applicable 
to § 86*1342—94, this may be indicated 
by specifying the corresponding 
paragraph and toe statement 
‘ ‘ [Reserved! For guidance see 
§ 86.1342-90.”

(a) introductory text [Reserved]. For 
guidance see §86.1342—90.

(a)(1) A w m  =  Weighted mass emission 
level (HC, CO, CO2 or NOx) in grams per 
brake horsepower-hour and, if 
appropriate, the weighted mass organic 
material hydrocarbon equivalent or non- 
methane hydrocarbon, in grams per 
brake horsepower-hour.

(a) (2) through (b)(7) [Reserved]. For 
guidance see § 86.1342.-90.

(b) (8) Non-methane hydrocarbon 
mass:
NMHCmai,  ̂Vmi^x Density x 

(NMHCcooc/1,000,000)

(c) through (d)(i)fi) [Reserved]",. For 
guidance see §86.1342-90.

(d) (l)(ii) Densityhc = Density of 
hydrocarbons;

(A) For gasoline and the gasoline 
fraction of methanol-fuel, and may be 
used for petroleum and the petroleum 
fraction of methanol diesel fuel if 
desired; 16.33 g/ft3-carbon atom (0*5768 
kg/m3-carbon atom).

(B) For #1 petroleum diesel fuel; 16.42 
g/ft3-carbon atom (0.5800 kg/m3-carbon 
atom),

fCJ For #2 diesel 16.27 g/f^-carbon. 
atom* (0.5746 kg/m3-carbon atom). 
Average carbon to hydrogen ratios of 
1:1.85 for gasoline, 1:1.93 for #1 
petroleum diesel fuel and 1:1.80 for #2 
petroleum diesel fuel are assumed at 68 
°F (20 °CJ and 760 mm Hg (101.3.kPa) 
pressure.

(D) For natural gas Mid liquified 
petroleum gas-fuel; 1.1771 (12.011+H/C 
(1.008)) g/ft3-carbon atom (0.041-52 
(12.011+H/C (1.008)) kg/m3-carboni 
atom) where H/C is hydrogen to. carbon 
ratio of the hydrocarbon components of 
the test fuel, at 68 °F (20 °C) and 760 
mm Hg (101.3 kPa) pressure.

(d)(l)(iii) torough (d){l)(iv)(A) 
[Reserved], For guidance see § 86.1342-
90.

(d)(l)(iv)(B), For petroleumrfueteck 
natural gas-fueled and liquified 
petroleum gas-fueled engines, HGe is the 
FID measurement

(d)(l)(iv)(C) through (d)(3)(v)(A) 
[Reserved]. For guidance see §86.1342— 
90.

(d)(3)(v)(B) COc = [1 -  (0.01 + 
0.005HCR) GOje -  0.000323R];COem for 
methanol-fue! natural gas-fuel and 
liquified petroleum gas-fuel where HCR 
is hydrogen to carbon ratio as measured 
for the fuel used.
Where:

(d)(3)(vi) through (d)(7)(ii) [Reserved}. 
For guidance see § 86.1342-90.
For natural gas-fueled or liquefied 
petroleum gas-fueled vehicles where 
fuel composition is C*Hy as measured 
for the fuel used.

(d)(8) (i) [Reserved). For guidance see 
§ 86.1342—90*

(d)(8)(ii) Otto-eycle engines: Kh-= tfi 
[1-0.0047 (H—75)] (or for SI units, Kh = 
1/[1-0*0329(H—10.71)]),.

I 0 0 X - ---------------------------------
x-H y / 2+S,76^X!-fy /

C 02e>+(^iMHCe + C H * +COe)x  1©~*
tm w m
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(in); For diesel epgiaes; Kw — l/ fi- 
0.0026 (H—75)] (or for SI units = t/ [l- 
0.0182 (H—10.71)])i 
Where:

(d) (a)(iv> through (d)(9){x). [Reserved]. 
For guidance see § 86.1342-98.

(d)(10)(i) NMHGronc = eC conc-CH ^
(ii) Density nmhc — The density ©f non 

methane hydrocarbon, is 1.1771(12.011 
+ H/C (1.008)) g/ft ̂ carbon atom 
(0.04157(12.0.11 + H/C (1.0Q8))kg/m^ 
carbon atom), where H/C is the 
hydrogen to carbon ratio of the non­
methane hydrocarbon components of 
the test fuel, at 68 °F (20 °C) and 760 
mmHg (101.3 kPa) pressure.

(iii) (A) CH4conc = Methane 
concentration of the dilute exhaust 
sample corrected for background, in 
ppm carbon equivalent.

(B) CH.4cone — Ecm  x  1 —1 /
DF))
Where:

(1) CEfe = Methane exhaust bag* 
concentration in ppm carbon 
equivalent.

(2) CM,«. = Methane concentration of 
the dilution air in ppm carbon 
equivalent.

(3) reH4> = HC- FID response to methane 
for natural gas-fiieled vehicles as 
measured in § 86,1521 (d).

(e) through (h)(2)(vii) [Reserved]; For 
guidance see § 86.1342-90.

114. A new section 86.1344-04 is 
added to subpart N to read as follows:
§ 86.1344-94 Required information.

(a) The required test data shad be 
grouped into the following three general 
categories:

(1) Engine set up and descriptive data. 
These data must be provided to the EPA 
supervisor of engine testing for each 
engine sent to the Administrator for 
confirmatory testing prior to the 
initiation of engine set-up. These data 
are necessary to ensure that EPA test 
personnel have the correct data in order 
to set up and test the engine in a timely 
and proper manner. These data are not 
required for tests performed by the 
manufacturers.

(2) Pre-test data . These data are 
general test data that must he recorded 
for each test. The data are of a more 
descriptive nature such as identification 
of the test engine, test site number, etc.
As such, these data can be recorded at 
any time within 24 hours of the test .

(3) Test data. These data are physical 
test data that must be recorded at the 
time of testing.

(b) When requested, data shall be 
supplied in the format specified by the 
Administrator.

(cl Engjn& set-up, data-.. Because 
specific test facilities may change with

time« the specific date; parameters and; 
number of items; may vary . The 
Application Format for Certification for 
the applicable model year will specify 
the exact requirements. In general, the 
following types of data will be required:

(1) Engine manufacturer.
(2) Engine system combination.
(3) Engine code and CID.
(4) Engine identification number.
(5) Applicable engine model year.
(6) Engine fuel type.
(7) Recom m ended oil type:
(8) Exhaust pipe configuration, pipe 

sizes, etc.
(9) Curb or low idle speed.
(10) Dynam om eter idle speed  

(autom atic transm ission .imgines only),
(11) Engine parameter specifications, 

such as spark, timing, operating 
temperature, advance curves, etc.

(121 Engine performance data, such; as 
maximum BHP, previously measured* 
rated rpm, fuel consumption, governed 
speed, etc..

(13) Recommended start-up 
procedure.

(14) Maximum safe engine; operating 
speed.

(15) Number of hours of operation 
accumulated on engine.

(16) Manufacturer’s recommended 
inlet depression limit and typical in-use 
inlet depression level.

(17) Exhaust system:
(i) D iesel engines:
(A ) Header pipe in sid e diameter.
(B1 Tailpipe inside diameter.
(C) Minimum distance in-use between 

the exhaust manifold flange; and the exit 
of the chassis exhaust system.

(D1 Manufacturer’s recommended 
maximum, exhaust backpressure limit 
for the engine.

(El Typical backpressure, as 
determined by typical application of the 
engine.

(F) Minimum backpressure required 
to meet applicable noise regulations.

(ii) Ottorcycle engines: Typical in-use 
backpressure in vehicle exhaust system.,

(d) Pre-test data.. The following data 
shall be recorded and reported to the 
Administrator for each test conducted 
for compliance with the provisions of 
subpart A of this part:

(1) Engine-system  combination:.
(2) Engine identification.
(3) Instrument operator(s);
(4) Engine opera tor (s).
(5) Number of hours of operation 

accumulated on the engine prior to 
beginning the test sequence (Figure 
N84-10).

(6) Identification and specifications of 
test fuel used.

(7) Date of most recent analytical 
assembly calibration.

(8) ' All pertinent instrument 
information such as tuning, gain, serial

numbers« detector number, calibration 
curve number, etc. As long as this, 
information is traceable, it may be 
summarized by system or analyzer 
identification numbers.

(e) Test data. The physical parameters 
necessary to compute the test results 
and ensure accuracy of the results shall 
be recorded for each, test conducted for 
compliance with the provisions of 
subpart A of this part. Additional test 
data may be recorded at the discretion 
of the manufacturer. Extreme details of 
the test measurements such as analyzer 
chart deflections will generally not be 
required on a routine basis to be 
reported to the Administrator for each 
test, unless a dispute about the accuracy 
of the data arises. The following types 
of data shall be required to be reported 
to the Administrator. The Application 
Format for Certification for the 
applicable model year will specify the; 
exact requirements which may change 
slightly from year to year with the 
addition or deletion of certain items.

(1) Date and time of day.
(2) Test number.
(3) Engine intake air or test cell 

temperature.
(4) Barom etric: pressure; (A cen tral  

laboratory b arom eter m ay b e used: 
Provided| that ind ivid u al test celli 
barom etric pressures are show n torbe 
w ithin ±0.1  p ercen t o f the b arom etric  
pressure at the central barom eter 
location.)

(5) Engine intake or test cell and CVS 
dilution air humidity.

(6) Maximum torque versus speed 
curve as determined in § 86.1332, with 
minimum and maximum engine speeds, 
and a description of the mapping 
technique used,.

(7) M easured m axim um  horsepow er 
and m axim um  torque speeds.

(8) Measured maximum horsepower 
and torque.

(9) Measured high idle engine speed 
(governed diesel engines only).

(10) ; M easured fuel con sum ption  at 
m axim um  pow er an d  torque (diesel 
engines only)l

(l 1) Cold-soak time interval and cool! 
down procedures.

(12) Temperature set point of the 
heated continuous analysis system, 
components (if applicable).

(13) Test cycle validation statistics, as 
specified in § 86.1341 for each test 
phase (cold and hot).

( 14) Total CVS flow rate with dilution 
factor for each test phase (cold and hot),.

(15) Temperature of the dilute exhaust 
mixture and secondary dilution air (in 
the case of a double dilution system)' at 
the inlet to the respective gas meterfs): 
or flaw instrumentation used for 
particulate: sampling.
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(16) The maximum temperature of the 
dilute exhaust mixture immediately 
ahead of the particulate filter.

(17) Sample concentrations 
(background corrected) for HC, CO, CO2 
and NOx for each test phase (cold and 
hot).

(18) For methanol-fueled engines:
(i) Volume of sample passed through 

the methanol sampling system and the 
volume of deionized water in each 
impinger.
* (ii) The methanol concentration in the 
reference sample and the peak area from 
the GC analysis of the reference sample.

(iii) The peak area of the GC analyses 
of the test samples (methanol).

(iv) Volume of sample passed through 
the formaldehyde sampling system.

(v) The formaldehyde concentration 
in the reference sample and the peak 
area from the LC analysis of the 
reference sample.

(vi) The peak area of the LC analysis 
of the test sample (formaldehyde).

(vii) Specification of the methanol- 
fuel used during testing.

(19) For natural gas-fueled engines: 
Composition, including all carbon 
containing compounds; e.g., CO2, of the 
natural gas-fuel used during the test. Ci 
and C2 compounds shall be individually 
reported. C3 and heavier compounds, 
and C* and heavier compounds may be 
reported as a group.

(20) For liquefied petroleum gas- 
fueled engines: Composition of the 
liquefied petroleum gas-fuel used 
during the test. Each hydrocarbon 
compound present, through C4 
compounds, shall be individually 
reported. C5 and heavier hydrocarbons 
may be reported as a group.

(21) The stabilized pre-test weight and 
post-test weight of each particulate 
sample and back-up filter or pair of 
filters.

(22) Brake specific emissions (g/BHP- 
hr) for HC, CO, NOx and, if applicable, 
OMHCE, CH3OH and HCHO for 
methanol-fueled vehicles for each test 
phase (cold and hot).

(23) The weighted (cold and hot) 
brake specific emissions (g/BHP-hr) for 
the total test.

(24) The weighted (cold and hot) 
carbon balance or mass-measured brake 
specific fuel consumption for the total 
test.

(25) The number of horns of operation 
accumulated on the engine after 
completing the test sequences described 
in Figure N84—10.

115. The title of subpart P is revised 
to read as follows:

Subpart P—Emission Regulations for 
New Gasoline-Fueled, Natural Gas- 
Fueled, Liquefied Petroleum Gas- 
Fueled and Methanol-Fueled Heavy- 
Duty Engines and New Gasoline- 
Fueled, Natural Gas-Fueled, Liquefied 
Petroleum Gas-Fueled and Methanol- 
Fueled Light-Duty Trucks; Idle Test 
Procedures

116. A new section 86.1501-94 is 
added to subpart P to read as follows:

§ 86.1501 -94 Scope; applicability.
This subpart contains gaseous 

emission idle test procedures for 
gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled Otto-cycle heavy-duty 
engines, and for gasoline-fueled, natural 
gas-fueled, liquefied petroleum gas* 
fueled and methanol-fueled Otto-cycle 
light-duty trucks. It applies to 1994 and 
later model years. The idle test 
procedures are optionally applicable to 
1990 through 1993 model year natural- 
gas fueled and liquefied petroleum gas- 
fueled Otto-cycle heavy-duty engines 
and Otto-cycle light-duty trucks.

117. A new section 86.1504—94 is 
added to subpart P to read as follows:

§86.1504-94 Section numbering; 
construction.

(a) The model year of initial 
applicability is indicated by the section 
number. The two digits following the 
hyphen designate the first model year 
for which a section is effective. A 
section remains effective until 
superseded.

E xam p le: S ectio n  8 6 .1 5 1 1 —8 4  ap plies to  
the 1 9 8 4  an d  subsequent m od el years u ntil 
superseded. If § 8 6 .1 5 1 1 - 8 5  is prom u lgated, 
it w ould  take effect beginning w ith  the 1 9 8 5  
m odel year. S ection  8 6 .1 5 1 1 —83 w ou ld  ap ply  
to m odel years 1 9 8 3  an d  1 9 8 4 .

(b) A  section reference w ithout a 
m odel year suffix refers to the section  
applicable for the appropriate m odel 
year.

(c) All provisions in the subpart apply 
to gasoline-fueled, natural gas-fueled, 
liquefied petroleum gas-fueled and 
methanol-fueled Otto-cycle heavy-duty 
engines, and to gasoline-fueled, natural 
gas-fueled, liquefied petroleum gas- 
fueled, and methanol-fueled Otto-cycle 
light-duty trucks.

118. A new section 86.1505-94 is 
added to subpart P to read as follows:

§ 86.1505-94 Introduction; structure of 
subpart.

(a) This subpart describes the 
equipment and the procedures required 
to perform idle exhaust emission tests 
on Otto-cycle heavy-duty engines and 
Otto-cycle light-duty trucks. Subpart A 
sets forth the testing requirements,

reporting requirements and test 
intervals necessary to comply with EPA 
certification procedures.

(b) Four topics are addressed in this 
subpart. Sections 86.1505 through 
86.1515 set forth Specifications and 
equipment requirements; §§ 86.1516 
through 86.1526 discuss calibration 
methods and frequency; test procedures 
and data requirements are listed in 
§§ 86.1527 through 86.1542 and 
calculation formulas are found in 
§86.1544.

119. A new section 86.1506-94 is 
added to subpart P to read as follows:

§ 86.1506-94 Equipment required and 
specifications; overview.

(a) This subpart contains procedures 
for performing idle exhaust emission 
tests on Otto-cycle heavy-duty engines 
and Otto-cycle light-duty trucks. 
Equipment required and specifications 
are as follows:

(1) Exhaust em ission tests. All engines 
and vehicles subject to this subpart are 
tested for exhaust emissions. Necessary 
equipment and specifications appear in 
§§ 86.1509 through 86.1511.

(2) Fuel and analytical tests. Fuel 
requirements for idle exhaust emission 
testing are specified in § 86.1513. 
Analytical gases are specified in 
§86.1514.

120. A new section 86.1513-94 is 
added to subpart P to read as follows:

§ 86.1513-90 Fuel specifications.
The requirements of this section are 

set forth in § 86.1313-94 for heavy-duty 
engines and in § 86.113-94 for light- 
duty trucks.

PART 88—[AMENDED]

121. The authority citation for part 88 
continues to read as follows:

Authority: 42 U.S.C. 7410, 7418, 7581, 
7582, 7583, 7584, 7586 ,7588 ,7589  and 
7601(a).

122. Section 88.311-93 of subpart C is 
amended by revising paragraphs
(a)(1)(iii), (c) and (d) to read as follows:

§ 88.311-93 Emission standards for 
Inherently Low-Emission Vehicles.

(a) * * *
(1) * * *
(iii) The vehicle must meet other 

special requirements applicable to 
conventional or clean-fuel vehicles and 
their fuels as described in any other 
parts of this chapter, including 40 GFR 
parts 86 and 88.
* * * * *

(c) Ught-duty vehicles and light-duty 
trucks. ILEVs in LDV and LDT classes 
shall have exhaust emissions standards 
in grams per mile listed in Table C93-
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6.4*8* measure under the applicable 
Federal Test Procedures in 40. GFR part 
86, subpart B. An ILEV must be able to 
operate on only ©ne fuel, or must be 
certified as an ILEV on all fuels it can 
operate on. These vehicles shall also 
comply with all requirements of 40 CFR 
part 86 which are applicable to 
conventional gasoline-fueled, methanol- 
fueled, or diesel-fueled, natural gas- 
fueled or liquefied petroleum gas-fueled 
LDVs/LDTs of the same vehicle class 
and model year.

(d) Heavy-duty vehicles. ILEVs in the 
HQV class shall have exhaust emissions 
with' combined non-methane 
hydrocarbon and oxides of nitrogen 
exhaust emissions which do not exceed 
the exhaust emission standards in grams 
per brake horsepower-hour listed in 
Table C93-6.2, as measure under the 
applicable Federal Test Procedures in 
40 CFR part 86, subpart M. An ILEV 
must be able to operate on only one fuel, 
or must be certified as an ILEV on all 
fuels it can operate on. These vehicles 
shall also comply with all requirements 
of 40 CFR part 86 which are applicable 
in the case of conventional gasoline- 
fueled, methanol-fueled, or diesel- 
fueled, natural gas-fueled or liquefied 
petroleum gas-fueled HDVs of the same 
weight class and model year.
* * * * *

PART 600—[AMENDED]
123. The authority citation for part 

600 continues to read as follows:
Authority: 15 U.S.C. 2 0 0 1 , 2 0 0 2 , 2 0 0 3 ,

2 0 0 5 ,2 0 0 6 , and 2 0 1 3 .

124. Section 600.113—93 of subpart B 
is amended by revising the introductory 
text and paragraphs (a), (b)(1), (b)(2) and
(d), and adding new paragraph (c)(3) 
and (h), to read as follows:

§ 600.113-93 Fuel economy calculations.
The A dm inistrator w ill use the  

calculation procedure set forth in this 
paragraph for all official EPA testing of 
vehicles fueled w ith gasoline, diesel, 
methanol or natural gas fuel. The  
calculations of the weighted fuel 
economy values require input of the

weighted grams/mite values for total* 
hydrocarbons (HC), carbon monoxide 
(CO), and carbon dioxide (CQ2); and, 
additionally for methanol-fueled 
automobiles, methanol (CH3OH) and 
formaldehyde (HCHO); and additionally 
for natural gas-fueled vehicles non­
methane hydrocarbons (NMHC) and 
methane (CH4) for both the city fuel 
economy test and the highway fuel 
economy test. Additionally, the specific 
gravity, carbon weight fraction and net 
heating value of the test fuel must be 
determined. The city and highway fuel 
economy values shall be calculated as 
specified in this section. A sample 
appears in Appendix II to this part.

(a) Calculate the weighted grams/mile 
values for the city fuel economy test for 
HC, CO and CO2; and, additionally for 
methanol-fueled automobiles, CH3OH 
and HCHO; and additionally for natural 
gas-fueled automobiles NMHC and CH4 
as specified in § 86.144 of this chapter. 
Measure and record the test fuel’s 
properties as specified in paragraph (c) 
of this section.

(b) (1) Calculate the mass values for 
the highway fuel economy test for HC, 
CO and CO2, and where applicable 
CH3OH, HCHO, NMHC and CH4 as 
specified in § 86.144(b) of this chapter. 
Measure and record the test fuel’s 
properties as specified in paragraph (c) 
of this section.

(2) Calculate the grams/mile values 
for the highway fuel economy test for 
HC, CO and CO2, and where applicable 
CH3OH, HCHO, NMHC and CH4by 
dividing the mass values obtained in 
paragraph (b)(1) of this section, by the 
actual distance traveled, measured in. 
miles, as specified in § 86.135(h) of this 
chapter.

(c) * * *
(3) Natural gas test fuel shall be 

analyzed to determine the following fuel 
properties:

(i) Fuel composition per ASTM D 
1945-91, Standard Test Method for 
Analysis of Natural Gas By Gas 
Chromatography. This incorporation by 
reference was approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51.

Copies may-be obtained from the 
American Society for Testing and 
Materials* 1916 Race Street, 
Philadelphia, PA 19103., Copies may be 
inspected at U.S. EPA, OAR, 401 M 
Street, SW., Washington, DC 20460, or 
at the Office of the Federal Register, 800 
North Capitol Street, NW., suite 700, 
Washington, DC.

Oil Specific gravity (based on fuel 
composition per ASTM D 1945).

(iii) Carbon weight fraction based on 
the carbon contained only in the HC 
constituents of the fuel=weight of 
carbon in HC constituents, divided by 
the total weight of fuel.

(iv) Carbon weight fraction of 
fuel=total weight of carbon in the fuel 
(i.e., includes carbon contained in HC 
and in CO2) divided by total weight of 
fuel.

(d) Calculate the city fuel economy 
and highway fuel economy from the 
grams/mile values for total HC, CO, C02 
and, where applicable, CH3OH, HCHO, 
NMHC and CH4 and, the test fuel’s 
specific gravity, carbon weight fraction, 
net heating value, and additionally for 
natural gas, the test fuel’s composition. 
The emission values (obtained per 
paragraph (a) or (b) of this section, as 
applicable) used in each calculation of 
this section shall be rounded in 
accordance with § 86.084-26(a)(6)(iii)of 
this chapter. The CO2 values (obtained 
per paragraph (a) or (b) of this section, 
as applicable) used in each calculation 
of this section shall be rounded to the 
nearest gram/mile. The specific gravity 
and the carbon weight fraction (obtained 
per paragraph (c) of this section) shall 
be recorded using three places to the 
right of the decimal point. The net 
heating value (obtained per paragraph
(c) of this section) shall be recorded to 
the nearest whole Btu/lb. These 
numbers shall be rounded in accordance 
with the “Rounding Off Method” 
specified in ASTM E 29-67. 
* * * * *

(h) For automobiles fueled with 
natural gas, the fuel economy in miles 
per gallon of natural gas is to be 
calculated using the following equation:

mpge = CWFHC/noP No 121.5

(0.749)CH4 + (CWFNMHc )NMHC + (0.429)CO + (0.273)(CO2 -  C 02NG)

Where:

fflpge-miles per equivalent gallon of 
natural gas.

CWFHC/NG=carbon weight fraction based 
on the hydrocarbon constituents in

the natural gas fuel as obtained in 
paragraph (d) of this section.

DNG=density of the natural gas fuel 
[grams/ft3 at 68 °F (20 °C) and 760 
mm Hg (101.3 kPa)] pressure as

obtained in paragraph (d) of this 
section.

CH4, NMHC, CO, and C02=weighted 
mass exhaust emissions [grams/ 
mile) for methane, non-methane
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HC, carbon monoxide, and carbon 
dioxide as calculated in § 600.113.

CWFNMHC=carbon weight fraction of the 
non-methane HC constituents in the

fuel as determined from the 
speciated fuel composition per 
paragraph (c)(2) of this section.

C02NG=grams of carbon dioxide in the 
natural gas fuel consumed per mile 
of travel.

C02ng:=FCng Dng WFc02 
where:

FCng = cubic feet of natural gas fuel consumed per mile

(0.749)CH4 + (CWFnmhc )NMHC + (Q.429)CO + (0.273)(CQ2)

CW FngD ng

where: WFCo2=weight fraction carbon dioxide molecular weights of the natural gas
CWFNG=the carbon weight fraction of of the natural gas fuel calculated fuel constituents per ASTM D 1945.

the natural gas fuel as calculated in using the mole fractions and [pR Doc 9 4 -2 2 1 3 1  Filed 9 -2 0 -9 4 ; 8 :45 am]
paragraph (d) of this section. billing  co d e  6560-50-p
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DEPARTMENT OF THE INTERIOR 

Bureau of Indian Affairs 

Indian Gaming
AGENCY: Bureau of Indian Affairs, 
Interior.
ACTION: Notice of Approved Tribal-State 
Compact.
SUMMARY: Pursuant to 25 U.S.C. § 2710, 
of the Indian Gaming Regulatory Act of 
1988 (Pub. L. 100-497), the Secretary of

the Interior shall publish, in the Federal 
Register, notice of approved Tribal-State 
Compacts for the purpose of engaging in 
Class III (casino) gaming on Indian 
reservations. TTie Assistant Secretary— 
Indian Affairs, Department of the 
Interior, through her delegated 
authority, has approved the Las Vegas 
Paiute Tribe and the State of Nevada 
Gaming Compact, which was executed 
on June 7,1994.

DATES: This action is effective 
September 21,1994.
FOR FURTHER INFORMATION CONTACT: 
Larry Scrivner, Acting Director, Indian 
Gaming Management Staff, Bureau of 
Indian Affairs, Washington, DC 20240, 
(202) 219—4068.

Dated: September 9 ,1994 .
Ada E. Deer,
Assistant Secretary—Indian Affairs.
(FR Doc. 94-23272 Filed 9 -2 0 -9 4 ; 8:45 am] 
BILLING CODE 4310-02-U
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ARCHITECTURAL AND 
TRANSPORTATION BARRIERS 
COMPLIANCE BOARD

36 CFR Part 1191 

[Docket No. 94-1]

RIN 3014-AA16

Americans With Disabilities Act 
Accessibility Guidelines for Buildings 
and Facilities; Recreation Facilities 
and Outdoor Developed Areas

AGENCY: Architectural and 
Transportation Barriers Compliance 
Board.
ACTION: Advance notice of proposed 
rulemaking.

SUMMARY: The Architectural and 
Transportation Barriers Compliance 
Board (Access Board) announces that its 
Recreation Access Advisory Committee 
has issued a report with 
recommendations for making recreation 
facilities and outdoor developed areas 
readily accessible to and usable by 
individuals with disabilities. Single 
copies of the report may be obtained 
from the Access Board. The Access 
Board will use the committee’s report to 
develop a notice of proposed 
rulemaking establishing accessibility 
guidelines for newly constructed and 
altered recreation facilities and outdoor 
developed areas under the Americans 
with Disabilities Act and the 
Architectural Barriers Act. The Access 
Board seeks public comment on the 
committee’s report and will consider the 
comments along with the report as it 
develops the notice of proposed 
rulemaking.
DATES: Comments should be received by 
December 20,1994. Comments received 
after this date will be considered to the 
extent practicable.
ADDRESSES: Comments should be sent to 
the Office of Technical and Information 
Services, Architectural and 
Transportation Barriers Compliance 
Board, 1331 F Street NW., suite 1000, 
Washington, DC 20004-1111.
Comments will be available for 
inspection at the above address from 
9:00 a.m. to 5:00 p.m. on regular 
business days.
FOR FURTHER INFORMATION CONTACT: 
Peggy H. Green well, Office of Technical 
and Information Services, Architectural 
and Transportation Barriers Compliance 
Board, 1331 F Street NW., suite 1000, 
Washington, DC 20004-1111.
Telephone number (202) 272-5434 ext. 
34 (Voice); (202) 272-5449 (TTY). These 
are not toll-free numbers. This 
document is available in alternate

formats (cassette tape, braille, large 
print, or computer disk) upon request.
SUPPLEMENTARY INFORMATION:

Advisory Committee Report
Single copies of the Recreation Access 

Advisory Committee’s report may be 
obtained at no cost by calling the Access 
Board’s automated publications order 
line (202-272-5434), pressing 1 on the 
telephone keypad, then 1 again and 
requesting publication S26 (Recreation 
Report). Persons using a TTY should 
call 202-272-5449. Please record a 
name, address and telephone number. 
Persons who want a copy in an alternate 
format, should specify the type of 
format (audio cassette tape, braille, large 
print, or computer disk).
Background

The Architectural and Transportation 
Barriers Compliance Board (Access 
Board) is responsible for developing 
accessibility guidelines under the 
Americans with Disabilities Act of 1990 
to ensure that new construction and 
alterations of facilities covered by the 
law are readily accessible to and usable 
by individuals with disabilities.1 The 
Access Board initially issued the 
Americans with Disabilities Act 
Accessibility Guidelines in 1991. 36 
CFR part 1191. ADAAG contains 
scoping provisions and technical 
specifications for designing parking 
areas, entrances, toilet rooms and other 
elements and spaces that typically 
comprise a building and its site so that 
individuals with disabilities will have 
ready access to and use of the facility. 
ADAAG also contains additional 
provisions for certain types of facilities, 
including restaurants, medical care 
facilities, business and mercantile 
establishments, libraries, transient 
lodging, and transportation facilities.2

Various types of recreation facilities 
and outdoor developed areas are 
covered by the Americans with 
Disabilities Act. Newly constructed and 
altered recreation facilities and outdoor 
developed areas are currently required 
to comply with ADAAG, as adopted by

1 The Americans with Disabilities Act (ADA) (42 
U.S.C. 12101 et seq.) is a comprehensive Civil 
Rights law which prohibits discrimination on the 
basis of disability and requires, among other things, 
that newly constructed and altered State and local 
government building, places of public 
accommodation, and commercial facilities be 
accessible to and usable by individuals with 
disabilities.

2 The Access Board recently issued an interim 
final rule that adds provisions to ADAAG for 
certain State and local government facilities, 
including judicial, legislative and regulatory 
facilities; detention and correction facilities; 
residential housing; and public rights-of-way; 59 FR 
31676 (June 20,1994).

the Department of Justice as the 
standards for accessible design (28 CFR 
36.406), where its provisions can be 
applied. For example, parking areas, 
entrances, toilet rooms, restaurants, and 
mercantile establishments that are part 
of newly constructed and altered 
recreation facilities and outdoor 
developed areas must comply with 
ADAAG.3

Recreation facilities and other outdoor 
developed areas have some unique 
features for which additional 
accessibility guidelines need to be 
developed. In July 1993, the Access 
Board convened an advisory committee 
as the first step in developing these 
guidelines. The committee was 
comprised of owners and operators of 
recreation facilities; persons who design 
recreation facilities or manufacture 
related equipment; local, State and 
Federal officials responsible for parks 
and other outdoor developed areas; and 
individuals with disabilities and 
organizations representing their 
interests.

The committee was requested to 
accomplish the following objectives 
within one year:

• Develop a list of the various types 
of recreation facilities and outdoor 
developed areas;

• Identify the features of each facility 
type that are not adequately addressed 
by ADAAG;

• Consider any unique design issues 
or constraints affecting access to each 
facility type;

• Review any existing voluntary 
guidelines for providing access to the 
various facility types; and

• Make recommendations for 
accessibility guidelines for each facility 
type.

The committee organized itself into 
six subcommittees based on facility 
types to accomplish these objectives: 
Sports facilities; places of amusement; 
play settings; golf; boating and fishing 
facilities; and outdoor developed areas.

The committee met five times 
between July 1993 and May 1994. 
Committee members spent most of their 
time working in subcommittees which 
reported to the full committee. The 
subcommittees also worked between 
committee meetings. Committee 
meetings were well attended by persons 
interested in the committee’s work and 
public comment was received at each

3 State and local governments currently have the 
option of using ADAAG or an earlier standard* the 
Uniform Federal Accessibility Standards (UFAS), 
when constructing or altering facilities under the 
Department of Justice regulations (28 CFR 
35.151(c)). The Department of Justice has recently 
issued a notice of proposed rulemaking to eliminate 
this option. 59 FR 31808 (June 20,1994).
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meeting. Hie subcommittees also 
encouraged interested persons to 
participate in their work, including 
providing information and reviewing 
draft reports. More than 250 people 
actively participated in the committee’s 
and subcommittees’ work and 
collectively gave between 50,000 and
60,000 hours of their time.

In July 1994, the committee formally 
presented its report to the Access Board. 
During the next year, the Access Board 
will review the committee’s report and 
develop a notice of proposed 
rulemaking to establish accessibility 
guidelines for newly constructed and 
altered recreation facilities and outdoor 
developed areas under the Americans 
with Disabilities Act. The Access Board 
is also responsible for developing 
accessibility guidelines for federally 
financed facilities under the 
Architectural Barriers Act (42 U.S.C. 
4151 et seq.J and anticipates that the 
notice of proposed rulemaking will also 
apply to recreation facilities and 
outdoor developed areas covered under 
that law. In view of the significant 
public interest in the committee’s report 
and the rulemaking, the Access Board is 
providing copies of the committee’s 
report to the public and will receive 
comments from the public on the 
committee’s report for a 90-day period 
from the publication of this notice. 
Comments received during this period 
will be considered along with the 
committee’s report as the Access Board 
develops the notice of proposed 
rulemaking.

Local, State and Federal government 
agencies and private entities which own 
or operate recreation facilities and 
outdoor developed areas are encouraged 
to review the committee’s report and to 
send their comments to the Access 
Board. Individuals with disabilities and 
their organizations, and other interested 
persons are also encouraged to review 
and comment on the committee’s report.

The committee’s report contains 
recommendations only, and are not 
proposed or final accessibility 
guidelines. As indicated above, the 
committee performed most of its work 
through six subcommittees based on 
facility types. The recommendations 
represent the consensus of the members 
of each subcommittee, and not 
necessarily the full committee. The 
subcommittees approached their work 
with the premise that every newly 
constructed and altered recreation 
facility should be accessible. Separate 
facilities or areas for use by individuals 
with disabilities were considered to be 
inconsistent with the purposes of the 
Americans with Disabilities Act and the 
Architectural Barriers Act, The

subcommittees identified numerous 
features of recreation facilities that are
not adequately addressed by ADAAG. In 
some cases, the subcommittees 
recommended amending existing 
ADAAG sections to address the specific 
features. In other cases, the 
subcommittees recommended new 
scoping provisions and technical 
specifications for ADAAG and drafted 
guideline language with rationale. The 
draft guideline language does not 
necessarily conform to the ADAAG 
format and numbering system. Persons 
reviewing the committee’s report need 
not comment on the format of the draft 
guideline language. The Access Board 
will address format issues when it 
develops the notice of proposed 
rulemaking. Rather, persons reviewing 
the committee’s report should focus on 
the substance of the recommendations.

The subcommittees also identified a 
few areas where providing access could 
eliminate or change the recreation 
activity or experience and proposed 
possible solutions.4 For example, the 
sports facilities subcommittee identified 
that providing a slip resistant surface on 
ice skating rinks would eliminate or 
change the sport and recommended that 
the ice surface of the rink should be 
exempt from any slip resistance 
requirement. In some areas, the 
subcommittees recommended that 
additional information and research 
were needed for providing access. 
Finally, the subcommittees noted 
several areas where accessibility 
guidelines need to be coordinated with 
other laws and regulations, including 
regulations issued by the Department of 
Justice. The Access Board will refer 
these issues to the appropriate agencies, 
including the Department of Justice, for 
their consideration.

The committee’s report is 202 pages 
and contains many detailed 
recommendations which cannot be 
readily summarized in this notice. To 
assist persons reviewing the 
committee’s report, some of the

4 Some subcommittees borrowed the phrase 
“fundamentally alter the nature of the service, 
program, or activity” from the Department of Justice 
regulations to describe those areas where providing 
access could eliminate or chaise the recreation 
activity or experience. The Department of Justice 
uses this phrase or a variation of the phrase in its 
regulations to describe when public and private 
entities are relieved of the obligation to make 
reasonable modifications in policies, practices or 
procedures (28 CFR 35.130(b)(7) and 36.302(a)) and 
when public entities are relieved from providing 
program accessibility in existing facilities (28 CFR 
35.150(a)(3)). Although the phrase does not apply 
to new construction and alterations, some 
subcommittees attempted to use the phrase by 
analogy when describing a few areas where 
providing access may not be practicable or needs 
to be viewed in light of the nature of the recreation 
experience.

recommendations are discussed below 
with questions. The Access Board is 
interested in receiving comments on all 
parts of the committee’s report and 
encourages persons interested in the 
rulemaking to review the entire report. 
In addition, the Access Board requests 
comments on the impact of the 
committee’s report on the safety of all 
persons using die facilities and on 
potential costs of the recommendations 
in the committee’s report and how these 
costs could be minimized while 
accommodating safety.
Sports Facilities (Pages 1-62)5
Field-of-Play (Pages 5-6)

The sports facilities subcommittee 
examined field sports, court sports, rink 
sports, and a variety of other sports. 
Individuals with disabilities may 
participate in sports as spectators, 
players, coaches or assistants, or may be 
employees of sports facilities and 
should have access to all elements and 
spaces of the facilities. The 
subcommittee recommended that an 
accessible route be provided to the field- 
of-play. The subcommittee observed 
that in some sports, the field-of-play 
consists of grass, artificial turf, sand, 
soil, ice, or other materials which do not 
fully meet the ADAAG requirement that 
surfaces along accessible routes and in 
accessible spaces must be stable, firm 
and slip resistant. The subcommittee 
recommended that where requiring the 
playing field surface to be stable, firm 
and slip resistant would eliminate or 
substantially change the sport, an 
exception to this requirement should be 
provided for the field-of-play.

In some sports, the field-of-play may 
extend to the sideline area directly 
adjacent to the boundary of the playing 
field. For example, in baseball a player 
can chase a foul ball beyond the 
“within-bounds” area. The sports 
facilities subcommittee suggested that 
designated key accessible route 
locations could be safely incorporated 
into sideline or “out-of-bounds” areas; 
or temporary, removable surfaces could 
be used to provide access to these areas.

Question 1: What are other possible 
solutions for providing an accessible 
route to sideline or “out-of-bounds” 
areas used by coaches, press and others 
where the field-of-play may extend to or 
overlap these areas? Persons responding 
to this question are requested to provide 
information regarding the location, 
surface requirements, and width of an 
accessible route serving these areas.

5 The relevant part of the committee’s report is 
■referenced after each heading and subheading.
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Pools (Pages 16-20)

The sports facilities subcommittee 
also examined access to pools.6 There 
are many different types of pools such 
as competition pools, lap pools, leisure 
or family pools, and wading or 
children’s pools. Pools are found in a 
variety of settings from hotels and other 
places of transient lodging to public 
parks and community centers. The 
sports facilities subcommittee identified 
three means for providing access into 
the water: ramps, lifts, and transfer tiers. 
As discussed at pages 16-18 of the 
committee’s report, each of these means 
accommodates varying capabilities of 
individuals with disabilities with no 
single means best for all users. For 
example, ramps can facilitate 
independence. However, ramps require 
transfer to an additional chair and raise 
concerns regarding buoyance and water 
resistance for individuals ascending and 
descending the ramp. Lift operation may 
require individuals with disabilities to 
seek assistance; and transfer tiers pose 
a higher level of physical challenge.

The sports facilities subcommittee 
recommended that one accessible means 
of entry into the water should be 
required and that a range of alternatives 
(ramps, lifts, or transfer tiers) should be 
allowed. The subcommittee further 
recommended that where pools exceed 
a certain size, two accessible means of 
entry into the water should be required. 
(The subcommittee did not recommend 
a specific size.) The subcommittee 
emphasized that any means of entry into 
the water should allow for individuals 
with disabilities to use pools 
independently and with dignity.

Question 2: Given the different types 
of pools and various means that 
individuals with disabilities use for 
entering the water, should a range of 
alternatives (ramps, lifts, or transfer 
tiers) be allowed for providing access 
into the water? If not, should specific 
means be required and others not 
permitted for certain types of pools? 
Should requirements be related to the 
size of the pools, with larger pools 
required to provide more than one 
means of entry into the water? If so, 
what size or other criteria should trigger 
the additional requirement? If specific 
means for entering the water are 
required, should technical 
specifications be developed for those 
means?

6 The places of amusements subcommittee and 
outdoor developed areas subcommittee also 
examined access to pools. See pages 85-88 and 
188-189 of the committee’s report for those 
subcommittees’ recommendations.

Places of Amusement (Pages 63-88) 
Amusement Rides (Pages 74-85)

The places of amusement 
subcommittee examined access to 
amusement rides. As defined by the 
subcommittee, amusement ride systems 
consist of amusement devices which 
carry or move a person or persons on, 
around, over or through a fixed or 
restricted course or within a defined 
area for purpose of amusement or 
entertainment and includes related 
elements, facilities and systems. For 
new construction, the subcommittee 
recommended that, to the greatest extent 
possible, at least one wheelchair space 
be provided within the amusement ride 
system where the amusement device 
can accommodate a person seated in a 
wheelchair without changing the nature 
of the amusement ride system or 
experience. When an amusement device 
cannot accommodate a person seated in 
a wheelchair, the subcommittee 
recommended that, to the greatest extent 
possible, a means of transfer onto the 
amusement device be provided without 
changing the nature of the amusement 
ride system or device. The 
subcommittee drafted detailed 
recommended guidelines for 
accomplishing a transfer from a 
wheelchair to the amusement device.

The places of amusement 
subcommittee recommended that 
decisions regarding the type of access 
provided (roll-on or transfer) be made 
by designers on a ride-by-ride basis after 
considering a variety of /actors, 
including seating sp^ce and 
configuration, ride speed, forces and 
accelerations during normal and 
emergency operation, riding posture and 
center of gravity, restraining systems, 
and safety of others.

Question 3: Should a percentage of 
rides in newly constructed places of 
amusement provide either roll-on or 
transfer access for individuals who use 
wheelchairs and other mobility aids? It 
is acceptable to permit some rides not 
to provide roll-on or transfer access and, 
if so, what should be the criteria for not 
providing access? In new construction, 
is it acceptable that the type of access 
provided (roll-on or transfer) be 
determined on a ride-by-ride basis? The 
Access Board is interested in any 
studies or other data that provide 
information on the dynamic effects of 
forces experienced on certain rides on 
individuals with disabilities.
Carnivals and Fairs (Pages 73-74)

The places of amusement 
subcommittee also examined access to 
amusement rides used in temporary 
places of amusement such as carnivals

and fairs. These amusement rides are 
transported on trucks and trailers, and 
are set up and leveled at different sites 
for temporary events. Depending on the 
terrain, the distance from the ground to 
ride may vary from four to six feet. The 
subcommittee recommended that these 
amusement rides comply with the same 
requirements as amusement rides at 
permanent sites.

Question 4: Should amusement rides 
used in temporary places of amusement 
be addressed in the same manner as 
rides at permanent sites? The Access 
Board is interested in receiving 
information on ways to provide access 
to these amusement rides.

Carnivals and fairs may be held on 
partially improved or unimproved sites 
such as city parks, athletic fields, or 
agricultural fields that are not 
specifically designed for the event and 
that do not provide stable, firm and slip 
resistant surfaces required for an 
accessible route. The places of 
amusement subcommittee 
recommended that where, due to the 
temporary nature of the event, changes 
to topography or surface conditions 
would be inconsistent with the primary 
purpose of the site, temporary, 
removable surfaces be used tp provide 
an accessible path to rides and other 
attractions.

Question 5: Should temporary places 
of amusement be required to meet all 
the provisions for an accessible route 
when held on partially improved or 
unimproved sites? If not, what 
provisions should be modified (e.g., 
stable, firm and slip resistant surface; 
slope; cross slope; width; accessible 
elements connected)? How should 
protruding objects such as tent stakes 
and lines be addressed?
Play Settings (Pages 89-102)
A ccessible Route (Pages 91-93)

The play settings subcommittee 
examined issues related to providing 
access to play areas and equipment. 
Play settings vary greatly in size and 
may be found in schools, day care 
centers, fast food restaurants, 
amusement parks, and public parks. 
Play is an important social experience 
that occurs in many ways within a play 
area. Play settings often include play 
equipment such as slides, swings, 
ladders, sand play areas, and open areas 
for play. Children without disabilities 
have the opportunity to maneuver 
throughout play areas and to access 
their choice of play equipment. 
Designers have a unique challenge in 
providing children with disabilities the 
same access.
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Designers usually provide resilient 
surfaces meeting the ASTM F1292 
performance standard within the use 
zone of play equipment as a safety 
measure. (This is also called “the fall 
zone.“) Some resilient surfaces such as 
sand and wood chips are not stable, firm 
and slip resistant and, thus, would not 
meet the requirements for an accessible 
route. The play settings subcommittee 
considered cost and maintenance issues 
related to various types of surfaces and 
recommended that an expanded 
accessible route which is a minimum of 
60 inches wide connect accessible 
activities within the play area in order 
to promote social interaction and use of 
the play components. This accessible 
route would be stable, firm, slip 
resistant, safe to crawl on, and where 
within the use zone of equipment, 
resilient.

Question 6: Does the play 
subcommittee’s recommendation for an 
expanded accessible route adequately 
address the need for access within play 
settings? Persons responding to this 
question should review pages 91-93 of 
the committee’s report.
Elevated Play Equipm ent (Pages 93-96)

The play setting subcommittee 
identified ramps and transfer systems 
(transfer platforms, decked platforms, 
and berms or natural hills) as means for 
providing access to elevated play 
equipment. For larger composite play 
structures having 12 or more elevated 
play components (or 12 or more 
elevated play components at one site 
serving the same age group), the 
subcommittee recommended that both 
ramps and transfer systems should be 
required, and that each means access at 
least one-half of the elevated play 
components on the play structure. The 
subcommittee further recommended 
that one-half of the play components 
which are accessed by ramps should be 
required to be like or similar to those 1 
elevated play components that are not 
accessed by ramps. For smaller 
composite play structures having less 
than 12 elevated play components, the 
subcommittee recommended that 
transfer systems should be required to 
access at least one-half of the elevated 
play components, and that one-half of 
those play components be like or similar 
to the elevated play components that are 
not accessible.

Question 7: Should a requirement for 
ramp access, in addition to transfer 
systems, be based on the number of play 
components? If so, what number of play 
components should trigger a ramp 
requirement, in addition to transfer 
systems?

Soft Contained Play Systems (Page 99)
Soft contained play systems are 

relatively new and are comprised of 
fully enclosed, resilient play 
components that are designed so that 
children climb through and within the 
structure. Most incorporate play
activities on several different levels.
Some cover 3,000 square feet and are 
over 20 feet high. These play structures 
are found in amusement parks, 
connected with fast food restaurants, or 
as stand-alone facilities. The play 
settings subcommittee recommended 
that these play structures be accessible 
and provide integration, and noted that 
the ASTM F l 5 36 committee is currently 
developing standards for them.

Question 8 : Should soft Contained 
play systems be subject to the same 
requirements as other play structures? 
The Access Board is interested in 
receiving information on how access 
can be provided to these play structures.
Golf (Pages 103-118)
A ccessible Route (Pages 108-112)

Golf is played in the open air on 
courses that incorporate natural and 
constructed elements. An 18-hole golf 
course typically occupies more than 100 
acres and slopes on fairways frequently 
exceed 1:20. Because the route of play 
is determined by where the ball lands, 
the golf subcommittee focused on 
providing players with a disability 
access to their ball without defining an 
accessible route through the green. The 
subcommittee based its 
recommendations on the premise that 
players with a disability will use a golf 
car or similar mobility aid to access 
their balls. The subcommittee 
recommended that at least one 
accessible teeing ground be provided on 
each hole. An accessible route would be 
required from the golf car path or 
parking area to the accessible teeing 
ground. Where continuous access onto 
the fairway is not possible because of 
natural barriers, access to the fairway 
would be required at m axim um  
distances of every 75 yards from the golf 
car path, unless precluded by extreme 
terrain or environmental issues 
(wetlands and protected areas). The 
subcommittee recommended against 
providing access to hazards and bunkers 
on the grounds that doing so would 
substantially change the nature of the 
game. (Practice bunkers would be 
accessible.) An accessible route would 
be required to all putting greens from 
the golf car path or parking area. An 
accessible route would also be required 
from golf car paths or parking areas to 
toilet rooms, snack bars, weather 
shelters, and other amenities provided

for players. The subcommittee also 
recommended that the playing area of 
the golf course be exempt from the 
requirement for stable, firm, and slip 
resistant surfaces.

Question 9: Do the golf 
subcommittee’s recommendations 
adequately address accessible, design for 
golf courses?
M iniature G olf (Pages 115-117)

The golf subcommittee also examined 
miniature golf courses. The 
subcommittee recommended that all 
holes on miniature golf courses be 
connected by an accessible route and 
that the entire playing surface of these 
courses be accessible, except for sloped 
surfaces where the ball cannot come to 
rest. Access would be required at 
starting points, end points, and to points 
in between where the ball may rest. The 
subcommittee also recommended that 
where obstacles such as concrete blocks, 
gates, and caves are placed on the 
playing surface to enhance difficulty or 
competition, an accessible path be 
provided to either side of the obstacle, 
or entrance and exit points be provided 
on both sides of the obstacle to allow 
players with disabilities to bypass the 
obstacle. Owners and operators of 
miniature golf courses have expressed 
concern about requiring the entire 
course to be accessible, especially 
courses developed on smaller sites 
which are often designed to rise sharply 
in elevation to increase the playing 
surface area.

Question 10: Are there conditions 
where a lesser degree of accessibility 
should be allowed for miniature golf 
courses? The Access Board is interested 
in receiving information on designs for 
providing access to miniature golf 
courses.

Boating and Fishing Facilities (Pages 
119-132)
Gangways (Pages 126-129)

The boating and fishing facilities 
subcommittee examined a variety of 
facilities ranging from primitive fishing 
areas in national parks to highly 
developed, multi-use marinas in urban 
settings. The marine environment is 
dynamic and poses design challenges 
different from those encountered in a 
static, land-based environment. Bodies 
of water experience changing levels due 
to such factors as tides, seasonal 
changes, reservoir draw-downs, 
flooding, and dam releases. The 
subcommittee identified three options at 
pages 126-129 of the committee’s report 
for providing access to gangway 
structures which connect to floating, 
boating and fishing facilities. The
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subcommittee did not reach consensus 
on the options and encouraged public 
input and additional research.

Question 11: Which option most 
adequately addresses issues affecting 
access to floating, boating and fishing 
facilities? Are there other solutions that 
are not reflected in the recommended 
options? Persons responding to this 
question should review pages 126-129 
of the committee’s report.
Boat Slips (Pages 125-126)

The boating and fishing facilities 
subcommittee also recommended 
scoping provisions and technical 
specifications for accessible boat slips. 
The subcommittee recommended that 
the number of accessible boating slips 
be based on the scoping provision for 
accessible parking spaces for motor 
vehicles (ADAAG 4.1.2(5)).

Question 12: Should the scoping 
provision for accessible parking spaces 
for motor vehicles be applied to boat 
slips? Should other factors be 
considered such as whether the boat 
slips are leased on a long-term or a 
short-term basis?
Outdoor Developed Areas (Pages 133- 
202 )

Outdoor R ecreation Environments 
(Pages 133-190)

Over the past decade, the National 
Park Service, USDA Forest Service, 
various State and local government 
agencies, and private entities have 
examined issues related to providing 
access to outdoor recreation 
environments. The outdoor developed 
areas subcommittee built on these 
earlier efforts. The committee based its 
work on the premise that there is a 
spectrum of recreation settings that 
occur in the outdoor environment and 
identified four different settings based 
on the degree of development and 
modifications to the natural 
environment. The settings are: the 
highly developed or urban; the 
moderately developed or natural; the 
minimally developed or back-country; 
and the undeveloped or primitive. The 
subcommittee attempted to develop 
recommendations that provide the 
highest degree of access practicable and 
feasible, commensurate with the amount 
of development, while at the same time 
preserving and protecting the 
fundamental nature of the various 
elements of the outdoor recreation 
environment. The subcommittee 
outlined three degrees of accessibility 
(easier, moderate, and difficult) that 
related to the first three settings with the 
degree of access decreasing as the 
amount of development decreases. No

guidelines were recommended for 
undeveloped or primitive settings.

The outdoor developed areas 
subcommittee attempted to define a 
process by which decisions can be made 
regarding the degree of access which 
should be provided in different outdoor 
recreation environments. The 
subcommittee proposed two approaches 
for determining the degree of access to 
be provided. The first approach is set 
out at pages 153-156 (outdoor 
recreation access routes) and pages 166-
170 (recreation trails) of the committee’s 
report and reaches decisions regarding 
the degree of access to be provided 
through analysis of the recreation 
setting, the condition of the natural 
environment, the amount of structural 
modification, the recreation experience, 
and consultation with individuals with 
disabilities. The second approach is set 
out at pages 157-159 (outdoor 
recreation access routes) and pages 170—
171 (recreation trails) of the committee’s 
report and begins by requiring a certain 
degree of accessibility and proposes a 
series of exceptions that allow the other 
degrees of accessibility for a variety of 
conditions including severe elevations, 
geologic features, historic significance, 
or the specific purpose of the trail. 
Under the second approach, an entity 
would also have to consult with 
individuals with disabilities when 
making an exception and document the 
decision. Both approaches are intended 
to result in the highest degree of access 
practicable and feasible for the setting.

Question 13: Which approach is more 
likely to achieve an acceptable level of 
access? Can these approaches be applied 
to all outdoor recreation environments 
regardless of size, location, entity, or 
other factors? Are there other 
alternatives that would facilitate 
application of accessibility guidelines to 
outdoor recreation environments? 
Persons responding to this question 
should review pages 153-159 and 166- 
171 of the committee’s report.
B eaches (Pages 186-187)

The outdoor developed areas 
subcommittee also examined beach 
facilities and recommended that an 
accessible route be provided to a point 
36 inches beyond the water’s edge at 
high tide. The subcommittee stated that 
a stable, firm and slip resistant surface 
may be accomplished by using 
permanent materials (e.g., concrete, 
wood, or plastic decking); temporary, 
removable materials (e.g., mats or mesh) 
during daylight hours; or a combination 
of both. Water level changes due to 
tides, shifting shorelines, and erosion 
may impact on potential solutions.

Question 14: Should an accessible 
route be required to the water? If so, 
where should it be located? Should a 
temporary accessible route be allowed 
where a permanent one is not 
practicable or feasible?
Snow F acilities (Pages 190-201)

The outdoor developed areas 
subcommittee also examined skiing and 
a variety of other snow activities. The 
subcommittee recommended that 
accessible parking spaces be located a 
maximum of 300 feet from base area 
facilities or other snow area activities, 
unless an accessible transportation 
option is provided. The subcommittee 
also proposed the concept of a snow 
access route. The subcommittee noted 
that the ANSI B77.1 committee is 
conducting research on accessibility 
requirements for lifts and has 
recommended that guidelines for lifts be 
reserved pending the research, except 
for loading and unloading areas and lift 
corrals and waiting areas.

Question 15: What are the critical 
access issues for individuals with 
disabilities in snow facilities? The 
Access Board is interested in receiving 
additional information on ski lift access.
Other Facility Types

Question 16: Are there other types of 
recreation facilities and outdoor 
developed areas that are not addressed 
in the committee’s report? If so, the 
Access Board is interested in receiving 
information on providing access to 
those facilities and areas.

The Recreation Access Advisory 
Committee has performed an invaluable 
public service by gathering information 
on diverse types of recreation facilities 
and outdoor developed areas; involving 
other interested persons in its work; and 
attempting to build consensus on 
possible solutions for providing access 
to these facilities and areas. The Access 
Board wants to encourage greater public 
participation as it develops a notice of 
proposed rulemaking establishing 
accessibility guidelines for newly 
constructed and altered recreation 
facilities and outdoor developed areas 
and invites comments on the 
committee’s report. The comments will 
be considered along with the 
committee’s report as the Access Board 
develops the notice of proposed 
rulemaking.

Authorized by vote of the Access 
Board on July 13,1994.
Judith E. Heumann,
Chairperson, Architectural and 
Transportation Barriers Compliance Board. 
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