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SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tions of base flood elevations (100-year 
flood) for the Township of Port Sheldon, 
Mich., in accordance with Section 110 of 
the Flood Disaster Protection Act of 1973 
(Pub. L. 93-234), 87 Stat. 980, which add­
ed Section 1363 to the National Flood 
Insurance Act of 1968 (Title XIII of the 
Housing and Urban Development Act of 
1968 (Pub. L. 90-448), 42 U.S.C. 4001- 
4128, and 24 CFR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program regula­
tions are the minimum that are required. 
They should not be construed to mean 
the community must change any existing 
ordinances that are more stringent in 
their flood plain management require­
ments. The community may at any time 
enact stricter requirements on its own, 
or pursuant to policies established by 
other Federal, state, or regional entities. 
These proposed elevations will also be 
used to caluculate the appropriate flood 
insurance premium rates for new build­
ings and their contents and for the sec­
ond layer of insurance on existing build­
ings and contents.

The proposed 100-year flood elevations 
for selected locations are:

Source of flooding Location

Elevation 
in feet, 

national 
geodetic 
vertical 
datum

Lake Michigan........ Van Buren St. (ex- 584
tended).

New Holland St. (ex- 584
tended).

(National Flood Insurance Act of 1968 
(Title XIII of Housing and Urban Develop­
ment Act of 1968), effective January 28, 1969, 
(33 FR 17804, November 28, 1968), as amend­
ed (42 U.S.C. 4001-4128); and Secretary’s 
delegation of authority to Federal Insurance 
Administrator, 34 FR 2680, February 27, 1969, 
as amended (39 FR 2787, January 24, 1974).)
Issued: July 28, 1977.

P atricia R oberts Harris,
Secretary.

[FR Doc.77-25182 Filed 9-7-77;8:45 am]

[ 24 CFR Part 1917 ]
[Docket No. FI-3291]

CITY OF WYANDOTTE, MICH. 
Proposed Flood Elevation Determinations 
AGENCY: Federal Insurance Adminis­
tration, HUD.
ACTION: Proposed rule.
SUMMARY: Technical information or 
comments are solicited on the proposed 
base flood elevations (100-year flood) 
listed below for selected locations in the 
City of Wyandotte, Mich. These base 
flood elevations are the basis for the 
flood plain management measures that 
the community is required to either 
adopt or show evidence of being already 
in effect in order to qualify or remain

qualified for participation in the Ra­
tional Flood Insurance Program (NFIP).
DATES: The period for comment will be 
ninety days following the second pub­
lication of this notice in a newspaper 
of local circulation in the above-named 
community.
ADDRESSES: Maps and other informa­
tion showing the detailed outlines of the * 
flood-prime areas and the proposed base 
flood elevations are available for review 
at City Hall, 3131 Biddle Avenue, Wyan­
dotte, Mich.

Any person having knowledge, infor­
mation, or wishing to make a comment 
on these proposed elevations should im­
mediately notify Mayor William L. Cook, 
City Hall, 3131 Biddle Avenue, Wyan­
dotte, Mich. 48192.
FOR FURTHER INFORMATION CON­
TACT:

Mr. Richard Krimm, Assistant Admin­
istrator, Office of Flood Insurance, 202-
755-5581 or toll free line 800-424-8872,
Room 5270, 451 Seventh Street SW.,
Washington, D.C. 20410.

SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tion of base flood elevations (100-year 
flood) for the City of Wyandotte, in ac­
cordance with section 110 of the Flood 
Disaster Protection Act of 1973 (Pub. L. 
93-234), 87 Stat. 980, which added Sec­
tion 1363 to the National Flood Insur­
ance Act of 1968 (Title XIII of the Hous­
ing and Urban Development Act of 1968 
Pub. L. 90-448), 42 U.S.C. 4001-4128, and 
24 CFR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program reg­
ulations are the minimum that are re­
quired. They should not be construed 
to mean the community must change 
any existing ordinances that are more 
stringent in their flood plain manage­
ment requirements. The community may 
at any time enact stricter requirements 
on its own, or pursuant to. policies es­
tablished by other Federal, state, or re­
gional entities. These proposed eleva­
tions will also be used to calculate the 
appropriate flood insurance premium 
rates for new buildings and their con­
tents and for the second layer of insur­
ance on existing buildings and contents.

The proposed 100-year flood elevations 
for selected locations are:

Source of flooding Location

Elevation 
in feet, 

national 
geodetic 
vertical 
datum

Sexton-Kilfoil Emmons St______ 579
drain. Harrison St______ _ 581

Ecorse Creek....... . Jefferson Ave......... . 577
Detroit-Toledo 577

Shoreline RR.

(National Flood Insurance Act of 1968 (Title 
XIII of Housing and Urban Development Act 
of 1968), effective January 28, 1969 (33 FR 
17804, November 28, 1968), as amended (42 
U.S.C. 4001-4128) ; and Secretary’s delegation 
of authority to Federal Insurance Adminis-

trator, 34 FR 2680, February 27, 1969, as 
amended (39 FR 2787, January 24, 1974).)

Issued: July 28, 1977.
P atricia R oberts Harris, 

Secretary.
[FR Doc.77-25183 Filed 9-7-77;8:45 am]

[24 CFR Part 1917]
[Docket No. FI-3286]

CITY OF BRAGG CITY, PEMISCOT COUNTY, 
MO.

Proposed Flood Elevation Determinations
AGENCY: Federal Insurance Adminis­
tration, HUD.
ACTION: Proposed rule.
SUMMARY: Technical information or 
comments are solicited on the proposed 
base flood eleyations (100-year flood) 
listed below for selected locations in the 
City of Bragg City, Pemiscot County, 
Mo. These base flood elevations are the 
basis for the flood plain management 
measures that the community is required 
to either adopt or show evidence of being 
already in effect in order to qualify or 
remain qualified for participation in the 
National Flood Insurance Program 
(NFIP).
DATES : The period for comment will be 
ninety days following the second publica­
tion of this notice in a newspaper of local 
circulation in the above-named com­
munity.
ADDRESSES: Maps and other informa­
tion showing the detailed outlines of the 
flood-prone areas and the proposed base 
flood elevations are available for review 
at the Napier Supermarket, Main Street, 
Bragg .City, Mo. 63827.

Any person having knowledge, infor­
mation, or wishing to make a comment 
on these proposed elevations should im­
mediately notify the Honorable Warren 
J. Napier, Mayor, City of Bragg City, 
Box 95, Bragg City, Mo. 63827.
FOR FURTHER INFORMATION CON­
TACT:

Mr. Richard Krimm, Assistant Admin­
istrator, Office of Flood Insurance, 202- 
755-5581 or toll free line 800-424-8872, 
Room 5270, 451 Seventh Street SW., 
Washington, D.C. 20410.

SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tions of base flood elevations (100-year 
flood) for the City of Bragg City, Mo., in 
accordance with Section 110 of the Flood 
Disaster Protection Act of 1973 (Pub. L. 
93-234), 87 Stat. 980, which added sec­
tion 1363 to the National Flood Insurance 
Act of 1968 (Title XIII of the Housing 
and Urban Development Act of 1968 
(Pub. L. 90-448) ), 42 U.S.C. 4001-4128, 
and 24 CFR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program regu­
lations are the minimum that are re­
quired. They should not be construed to 
mean the community must change any
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existing ordinances that are more strin­
gent in their flood plain management re­
quirements. The community may at any 
time enact stricter requirements on its 
own, or pursuant to policies established 
by other Federal, state, or regional en­
tities. These proposed elevations will also 
be used to calculate the appropriate flood 
insurance premium rates for new build-
ings and their contents and for the sec­
ond layer of insurance on existing build­
ings and contents.

The proposed 100-year flood elevations 
for selected location are:

Elevation 
in feet,

Source of flooding Location national
geodetic
vertical
datum

Ditch No. 7 2 ......... At Main St. and 
ditch No. 72.

257
At intersection of 

St Louis San Fran­
cisco RR. and Clay 
Roost Bayou.

259

Clay Roose Bayou. At Cypress and 3d Sts. 261
At Main and 2d Sts__ 261.

(National Flood Insurance Act of 1968 (Title 
X in  of Housing and Urban Development Act 
of 1968), effective January 28, 1969 (33 FR 
17804, November 28, 1968), as amended (42 
U.S.C. 4001-4128); and Secretary’s delega­
tion of authority to Federal Insurance Ad­
ministrator, 34 FR 2680, February 27, 1969, 
as amended (39 FR 2787, January 24, 1974).)

Issued: July 28, 1977.
P atricia R oberts H arris, 

Secretary.
[FR Doc.77-25184 Filed 9-7-77;8:45 am]

[24 CFR Part 1917]
[Docket No. FI-3287]

CITY OF COMMERCE, SCOTT COUNTY, 
MO.

Proposed Flood Elevation Determinations
AGENCY: Federal Insurance Adminis­
tration, HUD.
ACTION: Proposed rule.
SUMMARY: Technical information or 
comments are solicited on the proposed 
base flood elevations (100-year flood) 
listed below for selected locations in the 
City of Commerce, Scott County, Mo, 
These base flood elevations are the basis 
for the flood plain management measures 
that the community is required to either 
adopt or show evidence of being already 
in effect in order to qualify or remain 
qualified for participation in the Na­
tional Flood Insurance Program (NFIP).
DATES : The period for comment will be 
ninety days following the second publica­
tion of this notice in a newspaper of local 
circulation in the above-named com­
munity.
ADDRESSES: Maps and other informa­
tion showing the detailed outlines of the 
flood-prone areas and the proposed base 
flood elevations are available for review 
at the home of Mayor Ann Huck, Corner

of St. Mary’s and Tywapity, Commerce, 
Mo. 63742.

Any person having knowledge, infor­
mation, or wishing to make a comment 
on these proposed elevations should im­
mediately notify the Honorable Ann 
Huck, Mayor, City of Commerce, P.O. 
Box 45, Commerce, Mo. 63742.
FOR FURTHER INFORMATION CON­
TACT:

Mr. Richard Krimm, Assistant Admin­
istrator, Office of Flood Insurance, 
202-775-5581 or toll free line 800-424- 
8872, Room 5270, 451 Seventh Street 
SW., Washington, D.C. 20410.

SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tions of base flood elevations (100-year 
flood) for the City of Commerce, Mo., in 
accordance with Section 110 of the Flood 
Disaster Protection Act of 1973 (Pub. L. 
93-234), 87 Stat. 980, which added Sec­
tion 1363 to the National Flood Insur­
ance Act of 1968 (Title XHI of the Hous­
ing and Urban Development Act of 1968 
(Pub. L. 90-448), 42 U.S.C. 4001-4128, 
and 24 CFR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program regu­
lations are the minimum that are re­
quired. They should not be construed to 
mean the community must change any 
existing ordinances that are more strin­
gent in their flood plain management re­
quirements. The community may at any 
time enact stricter requirements on its 
own, or pursuant to policies established 
by other Federal, state, or regional en­
tities. These proposed elevations will also 
be used to calculate the appropriate flood 
insurance premium rates for new build­
ings and their contents and for the sec­
ond layer of insurance on existing build­
ings and contents.

The proposed 100-year flood elevations 
for selected location are:

Source of flooding Location
Elevation 

in feet, 
national 
geodetic 
vertical 
datum

Mississippi River.... State Highway E and 
Missouri St.

343
Washington and 

Water Sts.
343

At confluence of 
Commerce Creek.

343
Commerce Creek... 940 ft upstream of 

Water Street Bridge.
343

At corporate limit___ 362

(National Flood Insurance Act of 1968 (Title 
XIII of Housing and Urban Development Act 
of 1968), effective January 28, 1969 (33 FR 
17804, November 28, J.968), as amended (42 
U.S.C. 4001—4128); and Secretary’s delega­
tion of authority to Federal Insurance Ad­
ministrator, 34 FR 2680, February 27, 1969, 
as amended (39 FR 2787, January 24, 1974).)

Issued: July 28,1977.
P atricia R oberts Harris, 

Secretary.
[FR Doc.77-25185 Filed 9-7-77;8:45 am]

[24 CFR Part 1917]
[Docket No. FI-3289]

CITY OF NORTHMOOR, MO. 
Proposed Flood Elevation Determinations
AGENCY: Federal Insurance Adminis­
tration, HUD.
ACTION: Proposed rule.
SUMMARY: Technical information or 
comments are solicited on the proposed 
base flood elevations (100-year flood) 
listed below for selected locations in the 
City of Northmoor, Mo. These base flood 
elevations are the basis for the flood 
plain management measures that the 
community is required to either adopt or 
show evidence of being already in effect 
in order to qualify or remain qualified for 
participation in the National Flood In­
surance Program (NFIP).
DATES : The period for comment will be 
ninety days following the second publica­
tion of this notice in a newspaper of local 
circulation' in the above-named com­
munity.
ADDRESSES: Maps and other informa­
tion showing the detailed outlines of the 
flood-prone areas and the proposed base 
flood elevations are available for review 
at City Hail, 2022 Northwest 49th Street, 
Northmoor, Mo.

Any person having knowledge, infor­
mation, or wishing to make a comment 
on these proposed elevations should im­
mediately notify Mayor Ford Filger, City 
Hall, 2022 Northwest 49th Street, North­
moor, Mo. 64151.
FOR FURTHER INFORMATION CON­
TACT:

Mr. Richard Krimm, Assistant Admin­
istrator, Office of Flood Insurance, 202- 
755-5581 or toll free line 800-424-8872, 
Room 5270, Seventh Street SW., Wash­
ington, D.C. 20410.

SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tions of base flood elevations (100-year 
flood) for the City of Northmoor, Mo., in 
accordance with section 110 of the Flood 
Disaster Protection Act of 1973 (Pub. L. 
93-234), 87 Stat. 980, which added Sec­
tion 1363 to the National Flood Insur­
ance Act of 1968 (Title XIII of the Hous­
ing and Urban Development Act of 1968 
(Pub. L. 90-448), 42 U.S.C. 4001-4128, 
and 24 CFTR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program regu­
lations are the minimum that are re­
quired. They should not be construed to 
mean the community must change any 
existing ordinances that are more strin­
gent in their flood plain management 
requirements. The community may at 
any time enact stricter requirements on 
its own, or pursuant to policies estab­
lished by other Federal, state, or regional 
entities. These proposed elevations will 
also be used to calculate the appropriate 
flood insurance premium rates for new 
buildings and their contents and for the
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second layer of insurance on existing 
buildings and contents.

The proposed 100-year flood elevations 
for selected locations are:

Source of flooding Location
Elevation 

in feet, 
national 
geodetic 
vertical 
datum

Line Creek_______. 50th Ter.1............ . . 768
50th St.1.................. 768
49th Ter.1... ............. 768
49th St.1_________ 767
U.S. 69 and 169___ 766

East Creek..............____do_____ ____ 772

1 Extended.
(National Flood Insurance Aot of 1968 (Title 
XIII of Housing and Urban Development Act 
of 1968), effective January 28, 1969 (33 PR 
17804, November 28, 1968), as amended (42 
U.S.C. 4001-4128); and Secretary’s delegation 
of authority to Federal Insurance Adminis­
trator, 34 PR 2680, February 27, 1969, as 
amended (39 PR 2787, January 24, 1974).)

Issued: July 28, 1977.
P atricia Roberts Harris,

Secretary.
[PR Doc.77-25187 Piled 9-7-77:8:45 am]

[24 CFR Part 1917]
[Docket No.FI-3290]

CITY OF PARKVILLE, MO. 
Proposed Flood Elevation Determinations
AGENCY: Federal Insurance Adminis­
tration, HUD.
ACTION: Proposed rule.
SUMMARY: Technical information or 
comments are solicited on the proposed 
base flood elevations (100-year flood) 
listed below for selected locations in the 
City of Parkville, Mo. These base flood

elevations are the basis for the flood 
plain management measures that the 
community is required to either adopt or 
show evidence of being already in effect 
in order to qualify or remain qualified 
for participation in the National Flood 
Insurance Program (NFIP).
DATES : The period for comment will be 
ninety days following the second pub­
lication of this notice in a newspaper 
of local circulation in the above-named 
community.
ADDRESSES: Maps and other informa­
tion showing the detailed outlines of the 
flood-prone areas and the proposed base 
flood elevations are available for review 
at City Hall, 8701 River Park Drive, 
Parkville, Mo.

Any person having knowledge, infor­
mation, or wishing to make a comment 
on these proposed elevations should im­
mediately notify Mayor William M. 
Latta, P.O. Box 12045, Parkville, Mo. 
64152.
FOR FURTHER INFORMATION CON­
TACT:

Mr. Richard Krimm, Assistant Admin­
istrator, Office of Flood Insurance,
202-755-5581 or toll free line 800-424-
8872, Room 5270, 451 Seventh Street
SW., Washington, D.C. 20410.

SUPPLEMENTARY INFORMATION: 
The Federal Insurance Administrator 
gives notice of the proposed determina­
tions of base flood elevations (100-year 
flood) for the City of Parkville, Mo., in 
accordance with Section 110 of Flood 
Disaster Protection Act of~1973 (Pub. L. 
93-234), 87 Stat. 980, which added Sec­
tion 1363 to the National Flood Insurance 
Act of 1968 (Title XHI of the Housing 
and Urban Development Act of 1968 Pub. 
L. 90-448), 42 U.S.C. 4001-4128, and 24 
CFR Part 1917.

These elevations together with the 
flood plain management measures re­
quired by § 1910.3 of the program regula­
tions are the minimum that are required. 
They should not be construed to mean 
the community must change any existing 
ordinances that are more stringent in 
their flood plain management require­
ments. The community may at any time 
enact stricter requirements on its own, 
or pursuant to policies established by 
other Federal, state, or regional entities. 
These proposed elevations will also be 
used to calculate the appropriate flood 
insurance premium rates for new build­
ings and their contents and for the sec­
ond layer of insurance on existing build­
ings and contents.

The proposed 100-year flood elevations
for selected locations are:

Elevation 
in feet,

Source of flooding Location national
geodetic
vertical
datum

Missouri River........ Upstream corporate 
limits.

763
Downstream corporate 

limits.
761

White Aloe Branch. 12th St_____ _______ 771
16th St_____________ 762
Highway M-9............. 762
Burlington Northern 762

RR. ' / -
(National Flood, Insurance Act of 1968 (Title 
•xttt of Housing and Urban Development Act 
of 1968), effective January 28, 1969 (33 FR 
17804, November 28, 1968), as amended (42 
U.S.C. 4001-4128); and Secretary’s delega­
tion of authority to Federal Insurance Ad­
ministrator, 34 FR 2680, February 27, 1969, 
as amended (39 FR 2787, January 24, 1974.)

Issued: July 28, 1977.
P atricia R oberts H arris,

Secretary.
[PR Doc.77-25188 Filed 9-7-77;8:45 am]
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Title 40— Protection of Environment
CHAPTER I— ENVIRONMENTAL 

PROTECTION AGENCY 
[FRL 767-7]

PART 86— CONTROL OF AIR POLLUTION 
FROM NEW MOTOR VEHICLES AND 
MOTOR VEHICLE ENGINES: CERTIFICA­
TION AND TEST PROCEDURES

Certification and Test Procedures for 
Heavy-Duty Engines for 1979 and Later 
Model Years

AGENCY: Environmental Protection 
Agency.
ACTION: Final rule.
SUMMARY: This rule prescribes more 
stringent gaseous emission standards for 
heavy-duty gasoline-fueled and Diesel 
engines for the 1979 and later model 
years, and revises parts of the current 
instrument requirements and test pro­
cedures. Although there have been gains 
in control of air pollution, there are 
many air quality control regions which 
will not be able to meet ambient air 
quality standards with currently imple­
mented control strategies. Heavy-duty 
vehicles contribute a significant percent­
age of the total hydrocarbons (HC), car­
bon monoxide (CO), and oxides of nitro­
gen (Nox) in the air. This regulatory ac­
tion will result in significant reductions 
in gaseous emissions from heavy-duty 
vehicles.

This action is forecast to result in a re­
duction by 1990 in nationwide emissions 
of .18 to .30 million tons of HC, up to 
.80 million tons of CO, and .12 to .22 
million tons of NOx. These reductions 
correspond to urban air quality improve­
ments of 2 to 5 percent for oxidants, 1 
percent for carbon monoxide and 1 to 2 
percent for nitrogen dioxide.
EFFECTIVE DATE: October 18, 1977.
FOR FURTHER INFORMATION CON­
TACT:

Robert Smith, Regulatory Manage­
ment Staff, Office of Mobile Source 
Air Pollution Control (AW-455), En­
vironmental Protection Agency, 401 M 
Street SW., Washington, D.C. 20460 
(202-755-0596).

SUPPLEMENTARY INFORMATION: 
The Environmental Protection Agency 
(EPA) published a Notice of Proposed 
Rulemaking (NPRM) on May 24, 1976, 
proposing to revise the heavy-duty en­
gine (HDE) emission regulations for 1979 
and later model years (41 FR 21292). 
EPA proposed to lower the current gase­
ous emission standards of 16 grams/ 
brake horsepower-hour1 (g/BHP-hr) hy­
drocarbons plus oxides of nitrogen (HC 
+NOx) and 40 g/BHP-hr carbon monox­
ide (CO) to 1.5 g/BHP-hr, HC, 25 g / 
BHP-hr CO, and 10 g/BHP-hr HC+NOx. 
Also, a more stringent peak smoke opac­
ity standard for Diesel engines was pro-

i Grams per brake horsepower-hour (g/ 
BHP-hr) is the method of choice for express­
ing engine emission standards since engine 
emissions must be expressed in terms of units 
of work performed rather than in terms of 
grams per mile as is the case with vehicles.

RULES AND REGULATIONS

posed. The current peak smoke opacity 
is 50 percent and the proposed level was 
35 percent.

Other proposed changes included test 
procedure and instrumentation revisions. 
Several significant changes for both gas­
oline-fueled and Diesel engine sampling 
and analytical systems were proposed. 
Hydrocarbons (HC) would be measured 
by a heated flame ionization detector 
(HFTD), replacing the present non-dis- 
persive infrared (NDIR) analyzer used 
in testing gasoline-fueled engines. The 
Diesel test procedure already uses an 
HFTD. Oxides of nitrogen would be 
measured by a chemiluminescence (CL) 
analyzer instead of the current NDIR in­
struments. The CL analyzer, when cou­
pled with a reducing converter, would 
measure total oxides of nitrogen (NO 
+NO2) and not just nitrict oxide (NO) as 
is tiie case with the current NDIR an­
alyzers.

Concurrent with the change in exhaust 
gas analyzers, changes to the exhaust 
sample conditioning and transport sys­
tem were proposed. These revisions in  
sample line length, sample transit time, 
arrangements, heating requirements, etc. 
were considered necessary to insure ac­
curate results. Calibration procedures 
and instrument checks were revised ac­
cordingly.

Air-flow measurement of gasoline- 
fueled engines was also proposed in or­
der to provide a basis for calculating the 
wet to dry sample correction factor 
(Kw), and also to compute a measured 
air-fuel ratio. The measured air-fuel 
ratio could then be compared to the air- 
fuel ratio calculated from the exhaust 
gas constituents. This would serve as the 
only overall system quality control check. 
Measured and calculated values were to 
agree within 10 percent for a valid test.

Several changes were also proposed to 
the test cycle for both gasoline-fueled 
and Diesel engines. For gasoline-fueled 
engines a change to engine torque to de­
fine the various operating modes (in­
stead of engine manifold vacuum) for 
the 9-mode test was most significant. Two 
other related changes in the 9-mode test 
procedures were proposed. First, time in 
mode was increased to a uniform 60 sec­
onds for each mode. Second, the number 
of cycles per test was reduced from 4 to 
2.

Only one significant change was made 
in the Diesel 13-mode test cycle. The 
time in mode was reduced from 10 min­
utes per mode to 5 minutes per mode to 
significantly reduced the time required 
to complete an entire test.

The 90-day comment period on the 
proposed rules ended August 23, 1976. 
Twenty-two (22) commenters responded 
to the request for comments. The bulk 
of the comments receive^ were from the 
heavy-duty engine manufacturers. After 
analyzing the comments, EPA identified 
several major issues associated with the 
proposed action. They are: (1) lead time,
(2) need for revised test procedures and 

• instrument changes, (3) gasoline emis­
sion test cycle percent torque values, (4) 
emission standards, (5) technological 
impact, (6) fuel economy, (7) perform­

ance, (8) engine and vehicle costs, (9) 
certification and testing costs, (10) cost 
effectiveness, and (11) medium-duty 
Diesel engine test procedures. Each of 
these issues is discussed in this preamble.

In response to the comments, EPA in 
this final rulemaking has made 6 signifi­
cant revisions to the regulations initially 
proposed :

1. For 1979 only, optional use of the 
existing test procedures and instrumen­
tation will be allowed. Standards gen­
erally equivalent in stringency to these 
newly promulgated standards will be re­
quired to be met for 1979 when using 
these optional procedures. In addition, 
optional compliance with a standard of 
5 g/BHP-hr HC+NOx and 25 g/BH-hr 
CO may be demonstrated using either 
the existing or new test procedures. All 
subsequent emission testing (1980 and 
later) will be by the new test procedures, 
with the exception of small volume man­
ufacturers, who will afford the option 
of continuing to use the existing test 
procedures. For 1980 and subsequent 
model years compliance may be demon­
strated to the originally proposed emis­
sion standards (1.5 g/BHP-hr HC, 25 
g/BHP-hr CO, and 10 g/BHP-hr 
+NOx or the more stringent (5 g/BHP- 
hr HC+NOx and 25 g/BHP-hr CO) levels 
at the option of the manufacturer.

2. EPA has decided not to promulgate 
the proposed 35 percent peak smoke 
opacity standard for Diesel engines. The 
current 50 percent peak smoke opacity 
standard will remain in effect.

3. The requirement for compliance, 
without deviation, with a specified analy­
sis system schematic has been deleted. 
Instead, minimum' requirements and 
performance specifications are substi­
tuted. The detailed schematic remains 
to provide guidance only.

4. The requirement for intake air-flow 
measurement for gasoline-fueled en­
gines was deleted.

5. A chemiluminescence analyzer was 
specified for NOx measurement in the 
NPRM. In the final rule a chemilumi­
nescence analyzer or a high performance 
NDIR analyzer with an N 02 to NO con­
verter is specified for NOx measurement. 
An option to allow the use of current 
NDIR analyzers with an NO2 to NO con­
verter is also included.

6. The C02 measurement for Diesel en­
gines, required in the NPRM, is made 
optional in the final rule.

D iscussion of Major I ssues

LEAD TIM E

The commenters claimed that there 
is insufficient lead time to comply with 
the regulations as proposed for the 
1979 model year. EPA’s analysis supports 
the manufacturers’ claim that lead time 
for implementing the new instrumenta­
tion and test procedures is tight for 
the 1979 model year. Consequently, EPA 
is promulgating the emission standards 
for 1979 and subsequent model years, 
but is allowing the continued use of 
the existing test procedures and instru­
mentation. to demonstrate compliance 
for 1979. All subsequent demonstra­
tions of compliance (1980 and later) will
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be only by the new test procedures (with 
the exception of small volume manu­
facturers) , and compliance may be 
demonstrated to the originally proposed 
standards (1.5 HC, 25 CO, 10 HC+NOx 
or the more stringent levels (5.0 HC 
-f NO*,’ 25 CO) at the option of the 
manufacturer.

Heavy-duty engine test data sub­
mitted prior to thè 1980 model year may 
be used in subsequent model years’ cer­
tification without regard to the test 
procedure used to generate the data. Any 
heavy-duty engine that is certified in 
the 1979 model year may be certified 
for 1980 and later model years on a 
carryover basis if no changes in the

T e st  P rocedure and I n stru m en ta tio n  
C hanges

EPA proposed in the heavy-duty 
NPRM various equipment specifications 
and equipment operational procedures 
to insure that the emission levels are 
measured accurately and precisely. 
Among the equipment specifications pro­
posed were chemiluminescence for NOx 
measurement (currently measured by 
NDIR), heated flame ionization detector 
for gasoline engine HC measurement 
(currently measured-by NDIR), intake 
air-flow measurement for gasoline-fueled 
engines, and C02 measurement for Diesel 
engines. The operational procedures 
proposed included analytical system leak 
checks, HC hang-up checks, and re­
sponse-time checks. More detailed an­
alyzer checkout, optimization, and cali­
bration and test procedures were also 
proposed.

The commenters questioned the need 
for the extensive test procedure and 
instrumentation changes proposed. After 
analyzing the manufacturers’ comments 
and re-evaluating the need for the pro­
posed test procedure and instrumenta­
tion changes, EPA has made the follow­
ing major revisions to the heavy-duty 
NPRM:

(a) The requirement for use of a 
specified analysis system designed with­
out deviation in accordance with EPA’s 
schematic diagram has been deleted. 
Instead, niinimum requirements and 
performance specifications are substi­
tuted. The detailed schematic diagram 
remains to provide guidance only.

(b) The requirement for intake air­
flow measurement for gasoline-fueled 
engines was deleted.

(c) A chemiluminescence analyzer or 
high performance NDIR analyzer with

engine are made, to the 1979 certified 
configuration that would require a-new 
demonstration of compliance. If a new 
demonstration of compliance is required 
because of design or calibration changes 
on the 1980 or later model year engine 
and/or emission control systems, the 
new test procedures and standards will 
apply.

The following chart lists the optional 
combinations of emission standards and 
test procedures applicable beginning in 
1979. These optional standards are not 
considered to be absolutely equivalent 
in stringency to the primary standards 
but are being allowed to ease the tight 
lead time situation.

an NO2 to NO converter is specified for 
NOx measurement. An option to allow 
the use of current NDIR analyzers with 
an NO2 to NO converter is also included.

(d) The CO2 measurement is made 
optional for Diesel engines.

Other minor changes in specifications, 
tolerances, and procedures were made 
to provide greater flexibility in comply­
ing with the regulations. Detailed dis­
cussions of these changes can be found 
in Appendix I of the “Summary and 
Analysis of Comments to the NPRM: 
Revised Heavy-Duty Engine Regulations 
for 1979 and Later Model Years”.

Additionally, variations from the test 
procedure requirement are permitted if 
equivalency is proven.

Recent investigations related to the 
HC measurement system for light-duty 
Diesels have indicated that the current 
procedure, which is designed to measure 
essentially all HC emissions, may result 
in the measurement of some hydrocar­
bons that do not contribute ta  the for­
mation of photochemical smog. It has 
been suggested that the heated sample 
system, since it is maintained at high 
temperature (375° F), measures HC 
compounds in the vapor state that 
might normally condense as aerosols in 
the atmosphere without contributing to 
smog formation.

The standards now being finalized for 
heavy-duty engines include the require­
ment for measurement of HC by means 
of a heated flame ionization detector 
(HFID). While this has always been the 
procedure for heavy-duty Diesel engines, 
the use of an HFID for gasoline engines 
is a new requirement. The requirement 
for such a procedure is being retained 
for the following reasons even though 
the issue regarding the appropriateness

of measuring HC aerosols is not yet fully 
resolved:

1. The new heavy-duty engine stand­
ards are interim standards which were 
based on technology limitations and not 
ultimate air quality needs. Air quality 
needs would have dictated even more 
stringent standards. These technology- 
based standards were developed by con­
sidering the lowest emission levels 
achievable with currently available 
technology and with measurements be­
ing made with an HFID. Until more 
stringent long term standards are 
adopted based on air quality needs, there 
is no need to address further the issue 
regarding what HC compounds shoiild 
or should not be regulated.

2. The HC standards was developed 
by considering the lowest level currently 
achievable with gasoline engines. This 
was determined to be 1.0 g/BHP-hr on 
a “cold basis” using a non-dispersive 
infrared analyzer. The new standards 
were adjusted upward to 1.5 g/BHP-hr 
to account for the fact that the new 
procedure using an HFID results in 
higher amounts of HC being recorded. 
This approach was taken to allow the use 
of an HFID which avoids HC hang-up 
problems and provides for a more reliable 
and repeatable test.

3. Diesel engines certified under cur­
rent regulations, on the average, have 
had HC levels well below the 1.5 g/BHP- 
hr standard being adopted for 1979. The 
average HC level for 1974 Diesel certifi­
cation engines was 0.92 g/BHP-hr. These 
measurements were on a total HC basis 
using an HFID. Thus, the new regula­
tions will not have caused any undue 
hardship on Diesel engine manufacturers 
regardless of the outcome of the total 
HC measurement issue.

4. If a new test procedure would be de­
veloped which eliminated the measure­
ment of any HC compounds that should 
not be counted, these interim standards 
would have to be readjusted to reflect the 
change. At least in the case of Diesel 
engines if less HC was going to be meas­
ured, the combined HC plus NOx stand­
ard would have to be lowered to retain 
the desired level of NOx control. That is, 
without changing the HC+Nox stand­
ard, a new procedure recording less HC 
would allow a manufacturer a greater 
margin in the effective NOx standard. 
The result would be to require less than 
the maximum control of NOx achieve- 
able with current technology. This would 
be a severe compromise, since in the 
case of Diesel engines, additional NOx 
control is the only significant impact of 
the regulations.
G aso lin e  E m is s io n  T est  C ycle  P ercent  

T orque V alues

EPA proposed to replace the 19, 16, 10 
and 3 in-Hg (manifold vacuum) load 
levels in the 9-mode gasoline Federal 
Test Procedure (FTP) with percent 
torque values of 10, 25, 55, and 90, re­
spectively. In general, the gasoline en­
gine manufacturers disagreed with the 
90 percent and 55 percent torque equiva­
lents to replace the 3 in-Hg and 10 in-Hg 
power levels. EPA re-examined its data 
base and incorporated into it data sup-

Emission standards (grains 
per brake horsepower-hour)

Test procedures .------------------------------ — ■
Engine type and Hydro-

instrumentation Hydro- Carbon carbons 
carbons1 man- plus 

oxide oxides of 
nitrogen

Primary standards applicable to 1979 and later. Gasoline and New............ ...........  1.5
'  diesel. _______

Optional standards applicable to 1979 model D iese l..;_____ Current.. . . ______  1.5
year only. Gasoline and ........do__________________

; diesel.
Gasoline._________ d o . ; ;_______  1.0

1 The current regulations for gasoline engines specify hydrocarbon measurement by nondispersive infrared. How­
ever, the new procedures require heated flame ionization detector (HFID). The empirical H FID  to N D IR  ratio is 
about 1.5. The current procedures for diesel engines already require a H FID  for HC measurement.

25 10.0
25- 5.0
25 10.0
25 5.0
25 9.5
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plied by the commenters. The data an­
alysis indicates that the 90 percent and 
55 percent torque values were correct. 
Most importantly, the latest truck opera­
tional data available to EPA (CAPE-21) 
clearly demonstrated that a substantial 
amount of truck operation was above 90 . 
percent. EPA has therefore retained the 
proposed percent torque values in the 
final regulation.

Emission Standards

In general, the comments submitted 
indicated that the proposed heavy-duty 
standards could be met by all of the 
manufacturers with the use of currently 
available emission control technology. 
The majority of the commenters did not 
object to the proposed gaseous emission 
standards. EPA has retained the pro­
posed gaseous emission standards in the 
final regulation.

Several commenters questioned EPA’s 
rationale for proposing to reduce the 
Diesel smoke opacity from 50 percent to 
35 percent and projected losses in accel­
eration performance to achieve compli­
ance. Based on EPA’s analysis, it appears 
that the Diesel manufacturers can meet 
the proposed peak smoke standard with a 
low level of effort and little or no cost. 
Nearly all Diesel engine families already 
meet a peak smoke level of 35 percent. 
On the other hand, an air quality bene­
fit obtained by reducing the current peak 
smoke level is not readily identifiable. 
Moreover, if the claimed losses in accel­
eration in fa,ct occur, and in the face of 
major technical difficulties in enforcing 
in the field the difference between a 35 
percent and 50 percent opacity standard, 
widespread misadjustment in the field to 
regain a performance feature important 
to the driver might be common. In light 
of the above facts, EPA deleted the pro­
posed 35 percent peak smoke opacity in 
the final rule. The current 50 percent 
peak smoke opacity remains in effect.
T echnological I mpact of the P roposed

Emission Standards

All the manufacturers indicated that 
the proposed heavy-duty emission stand­
ards for 1979 could be met with the use 
of currently available emission control 
technology. Thus, the manufacturers did 
not take issue with EPA’s premise that 
the technology to meet the-proposed 
standards is available. Rather, the com­
menters summarized the technological 
impact of the proposed standards. Also, 
several manufacturers pointed out areas 
of disagreement in the supporting docu­
ments to this regulatory action. The 
most important issues raised by the man­
ufacturers are:

1. Catalyst technology may be neces­
sary f or.gasoline engines to meet the pro-, 
posed standards; and,

2. The proposed standards will force 
discontinuance of naturally aspirated 
Diesel engines and require the use of in­
tercoolers and turbochargers.

On the first point, EPA maintains that 
the proposed emission standards are 
achievable with currently available con­
trol technology. Further, EPA believes 
that the standards are obtainable with­

out the use of catalysts or of costly and 
unproven technology. (The General 
Motors statements support EPA’s posi­
tion on this). However, EPA recognizes 
that catalyst technology may be an al­
ternative for some manufacturers, espe­
cially if fuel economy needs to be maxi­
mized without using sophisticated engine 
improvements.

On the second point, EPA believes that 
the existing trend toward Diesel engines 
that use intercoolers and turbochargers 
is only marginally related to the- emis­
sion standards. The trend toward con­
stant speed (55 mph) heavy-duty ve­
hicles equipped with an engine with sig­
nificant torque backup is in response to 
the desire for improved fuel economy, 
not emission control. The manufacturers 
did not submit data that would demon­
strate that turbochargers and intercool­
ers are required to meet the emission 
standards. Most importantly, a maxi­
mum increase of only 4 percent in the 
use of turbocharges may occur. There­
fore, EPA views the costs of intercoolers 
and turbochargers as not being properly 
chargeable to the emission control stand­
ards.

F uel Economy

The major Diesel engine manufactur­
ers stated that, when compared to fuel 
efficiency of existing engines, no fuel 
economy penalty will result in complying 
with the proposed emission standards 
though some potential fuel economy 
gains may be foregone. On the other 
hand, the gasoline engine manufactur­
ers have claimed fuel economy penalties 
ranging from zero to 20 percent. After 
evaluating the manufacturers’ com­
ments, EPA concluded that Diesel en­
gines will not suffer any real fuel econo­
my penalty as a result of the proposed 
action. However, gasoline engines may 
have an industry-wide fuel economy 
penalty anywhere from zero to 5 percent. 
(The 5 percent figure represents a pro­
jection of a sales weighted average fuel 
economy penalty based on the data sub­
mitted by the industry and assumes very 
limited use of catalyst control technolo­
gy.) EPA views the 5 percent limit as a 
worst-case temporary penalty for several 
reasons. One manufacturer, accounting 
for over 30 percent of the market, has 
indicated that he will be able to produce 
in model year 1979 engines equipped with 
non-catalyst technology that will not ex­
perience a fuel penalty. Over time, other 
manufacturers should be able to develop 
similar technologies for use on their en­
gines. Manufacturers could also elect to 
perfect the use of catalyst technology on 
heavy-duty gasoline engines to optimize 
fuel economy.

In general, utilization of fuel efficient 
emission control technologies by all man­
ufacturers by the 1979 model yedr is 
probably precluded at this time, though 
in one to three years after that manu­
facturers should have been able to per­
fect these systems. Certainly the current 
operating environment for heavy-duty 
engines is such that the need to conserve 
energy and limit operating expenses are 
recognized, and should provide engine

manufacturers an incentive to develop 
fuel efficient technologies. Thus, any 
fuel penalty which does occur in 1979 
should disappear in one to three years’ 
time.

P erformance

One gasoline-fueled engine manufac­
turer claimed that the imposition of the 
more stringent gaseous emission stand­
ards would have a deleterious effect on 
vehicle performance. Based on evalua­
tion of the comments, EPA agrees that 
some loss in acceleration for gasoline- 
fueled vehicles could occur in meeting 
the proposed emission standards. The 
magnitude of these possible losses and 
the associated impacts could not be 
quantified. On the other hand, competi­
tive market pressures should cause man­
ufacturers to maintain more than ac­
ceptable levels of vehicle performance in 
their products.

E ngine and Vehicle Costs

EPA stated in the preamble to the 
NPRM that the retail price increase per 
engine would be approximately $110 for 
gasoline and $120 for Diesel. Except for 
International Harvester Corp. and Gen­
eral Motors, the gasoline engine manu­
facturers agreed fairly closely with 
EPA’s estimate. Averaging Ford’s, Chrys- 
ler’s and EPA’s estimates results in a 
cost increase of $120 for gasoline ve­
hicles. This cost increase projection 
($120) will replace EPA’s original esti­
mate of $110.

The Diesel manufacturers claimed the 
need for turbochargers to meet the pro­
posed regulations. As explained in the 
issue on technological impact, EPA has 
concluded that turbochargers are used 
primarily to improve fuel economy. A 
side effect may be lower emissions, but 
EPA estimates that to meet the 1979 
standards improved fuel systems and 
EGR (exhaust gas recirculation) will 
suffice, at a total projected cost of $130.

Over a five-year period it will cost the 
industry approximately $350 million to 
comply with this regulation assuming no 
fuel penalty occurs. Approximately $5 
million of this is the cost for modifying 
industry emission test cells to comply 
with the new regulations and $6 to $8 
million for recertification of engines. If 
a five percent fuel penalty occurs for 
gasoline-fueled engines, the five-year 
costs of compliance increases between 
$200 to $560 million depending upon 
whether the fuel penalty is incurred for 
one year only or all five.

Certification and T esting CpsTS
Several manufacturers commented 

that EPA’s estimates of the costs to cer­
tify heavy-duty engines were too low. 
The expense of running a certification 
program for heavy-duty engines is not 
the, primary cost passed on to the vehicle 
purchaser. The emission control system 
hardware is the major factor. But, if the 
manufacturers’ most pessimistic esti­
mates were used, the overall cost effec­
tiveness of this regulation would not be 
appreciably affected. Based on conversa­
tions with independent laboratories and 
experience with EPA contracts, it is esti-
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mated that certification costs per test 
engine will be approximately the same 
as stated in the draft Environmental and 
Inflationary Impact Statement:

Durability Emission data

Diesel................ ___ $50,000 $15,000
Gasoline........... ___ 55,000 10,000

For the typical Diesel engine family 
with 3000 sales/year and a 3-year certi­
fication life, the straight-line amortized 
cost is about $10 per engine. Gasoline 
engine families will have lower unit costs 
due to larger sale volumes.

Cost Effectiveness

Based on the re-evaluation of baseline 
emission and fuel economy impacts, the 
cost effectiveness of the standards was 
recalculated.

From the comments, it appears that a 
fuel economy penalty (for gasoline en­
gines) of zero to 5 percent may result 
from imposing the proposed regulation 
(refer to discussion of the Fuel Economy 
Issue above). This possible fuel economy 
impact was factored into the cost effec­
tiveness analysis. For purposes of com­
parison with other programs, a mid­
range value of 2.5 percent fuel economy 
penalty was assumed for gasoline en­
gines. A zero percent fuel economy pen­
alty was assumed for Diesel engines. The 
following costs effectiveness figures were 
obtained:

Dollars ($) per ton
Hydro­
carbon

Carbon
monoxide

Oxides of 
nitrogen

Gaso­
line__ .

Diesel.......
154 71 347

129

The results indicated that at moderate 
levels of fuel economy penalty, this 
action remains cost effective. EPA has 
used the above values for the cost effec­
tiveness of this regulation. EPA antici­
pates that any fuel economy penalty 
which may initially occur will most likely 
disappear, as stated previously. This will 
improve the cost effectiveness for sub­
sequent model years.

D iesel Engine T est P rocedures for 
Medium-D uty Application

Currently, the vast majority of all 
Diesel truck engines are used in vehicles 
over 26,000 pounds GVWR. The present 
Diesel engine test procedure was de­
signed specifically for these heavy-duty 
applications. With increased fuel prices, 
there is a trend toward installing 
Diesels in lighter trucks for medium- 
duty (approximately 8,500-26,000 pounds 
GVWR) applications. EPA solicited 
comments on changes to the test proce­
dure to. accommodate this trend.

In response to EPA’s request, the com- 
menters recommended the following 
changes in the Diesel test procedure: (1) 
Optional, less severe certification for 
trucks up to 26,000 pounds GVWR, (2) 
revised durability and emission test 
cycles, and (3) useful life reduced to 5 
years/50,000 miles. The commenters did

not provide any substantial information 
or data that could be relied upon as a 
basis for developing a new class, test 
procedures, or a redefinition of useful 
life for a Diesel engine in medium-duty 
applications. Data available to EPA in­
dicate to EPA that the recommended 
changes are not called for.

EPA has made no changes in the 
Diesel engine class definition, test pro­
cedures, or useful life at this time. How­
ever, if the manufacturers want to 
certify and build a Diesel engine for 
medium-duty application, they are en­
couraged to submit data that demon­
strate that the current Diesel test pro­
cedures are unreasonable or unrealistic 
for emission testing. They are also en­
couraged to submit data and recom­
mendations for an alternative test pro­
cedure that would be appropriate for the 
engine in * question. Section 86.079-27, 
Special Test Procedures (corresponds to 
§ 86.077-27 of existing regulations) of 
the regulations provides the means for 
the manuf acturers to request special test 
procedures for emissions testing. If the 
test procedures specified in Subparts D 
and J can be shown to be unsatisfactory 
for testing of a particular power plant, 
the Administrator has the authority to 
prescribe alternate procedures. Since it 
does not appear that there is an urgent 
requirement for such modified Diesel en­
gine test procedures, § 86.079-27 should 
serve as an adequate interim means of 
dealing with this issue until a formal test 
procedure for medium-duty application 
can be promulgated, should the need 
arise.

Additional I nformation

Comments which were received in re­
sponse to the NPRM are available for 
inspection and copying during normal 
business hours at the U.S. Environmen­
tal Protection Agency, Public Informa­
tion Reference Unit, Room 2922 (EPA 
Library), 401 M St. SW., Washington, 
D.C. 20460. As provided for in 40 CFR 
Part 2, a reasonable fee may be charged 
for copying services.

Single copies of EPA’s detailed anal­
ysis of comments received, entitled 
“Summary and Analysis of Comments to 
the NPRM: Revised Heavy-Duty En­
gine Regulations for 1979 and Later 
Model Years,” dated July 1977, as well 
as copies of the Final Environmental 
Impact Statement, entitled “Environ­
mental Impact Statement: Emission 
Standards for New Heavy-Duty En­
gines,” dated August 4, 1977, are avail­
able upon request from the Printing 
Management Section (PM-215), U.S. 
Environmental Protection Agency, 401 
M St. SW., Washington, D.C. 20460.

Readers are alerted that, due to enact­
ment of the Clean Air Act Amendments 
of 1977 on August 7, 1977, certain pro­
visions of the regulations applicable to 
light-duty motor vehicles intended for 
sale at high-altitude locations which are 
being reprinted herein are no longer in 
effect. In order not to delay the issuance 
of this regulation, these provisions have 
not been removed from this document. 
EPA intends to modify its high-altitude 
certification regulations in the near fu­

ture in order to conform those regula­
tions to the recently enacted law.

Note:—The Environmental Protection 
Agency has determined th a t this document 
contains a major regulation requiring prep­
aration of an Economic Impact Analysis 
under Executive Orders 11821 and 11949, and 
OMB Circular A—107 and certifies that an 
Economic Impact Analysis has been pre­
pared.

Dated: August 22, 1977.
Douglas M. Costle, 

Administrator.
40 CFR Part 86 is amended as follows:

Subpart A— General Provisions for Emis­
sion Regulations for 1977 and Later 
Model Year New Light-Duty Vehicles, 
1977 and Later Model Year New Light- 
Duty Trucks, and for 1977 and Later 
Model Year New Heavy-Duty Engines
1. Paragraph (a) of § 86.077-2 is re­

vised to read as follows:
§ 86.077—2 Definitions.

(a) The definitions in this section 
apply to this subpart and also to Sub- 
parts B, D, H, I, and J of this part.

* * * * *
2. Paragraph (a) of § 86.078-3 is re­

vised to read as follows:
§ 86.078—3 Abbreviations.

(a) The abbreviations in this section 
apply to this subpart and also to Sub­
parts B, D, H, I, and J of this part and 
have the following meanings:

* * * * *
3. Section 86.079-2 is revised by adding 

the following definitions interspersed 
among the existing definitions in al­
phabetical order.
§ 86.079—2 Definitions.

* * * * *  
“durb-idle” for manual transmission 

code heavy-duty engines means the 
manufacturer’s recommended engine 
speed with the transmission in neutral or 
with the clutch disengaged. For auto­
matic transmission code heavy-duty en­
gines, curb-idle means the manufactur­
er’s recommended engine speed with the 
automatic transmission in gear and the 
output shaft stalled.

* * * * *
“Dynamometer-idle” for automatic 

transmission code heavy-duty engines 
means the manufacturer’s recommended 
engine speed without a transmission that 
simulates the recommended engine speed 
with a transmission and with the trans­
mission in neutral.

* *  * *  *

“Gross vehicle weight rating” 
(GVWR) means the value specified by 
the manufacturer as the maximum de­
sign loaded weight of a single vehicle.

“Hang-up” refers to the process of 
hydrocarbon molecules being absorbed, 
adsorbed, condensed, or by any other 
method removed from the sample flow 
prior to reaching the instrument detec­
tor. It also refers to any subsquent de­
sorption of the molecules into the sample 
flow when they are assumed to be absent.
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“Intermediate speed” means peak 
torque speed if peak torque speed occurs 
between 60 and 75 percent of rated speed. 
If the peak torque speed is. less than 60 
percent of rated speed, intermediate 
speed means 60 percent of rated speed. 
If the peak torque speed is greater than 
75 percent of rated speed, intermediate 
speed means 75 percent of rated speed.

* *  * *  *

4. A new § 86.079-10 is added and 
reads as follows:
§ 86.079—10 Emission standards for 

1979 gasoline-fueled heavy-duty en­
gines.

(a) Exhaust emissions from new 1979 
model year gasoline-fueled heavy-duty 
engines shall not exceed one of the three 
following standards, to be selected at 
the manufacturer’s option:

(1) As measured in Subpart D of this 
part:

(1) Hydrocarbons. 1.5 grams per brake 
horsepower hour.

(ii) Carbon monoxide. 25 grams per 
brake horsepower hour.

(iii) Hydrocarbons plus oxides of ni­
trogen. 10 grams per brake horsepower 
hour.

(2) As measured in Subpart H of this 
part:

(i) Hydrocarbons. 1.10 gram per brake 
horsepower hour.

(ii) Carbon monoxide. 25 grams per 
brake horsepower hour.

(iii) Hydrocarbons plus oxides of ni­
trogen. 9.5’ grams per brake horsepower 
hour.

(3) As measured in Subparts D or H 
of this part:

(i) Hydrocarbons plus oxides of nitro­
gen. 5 grams per brake horsepower hour.

(ii) Carbon monoxide. 25 grams per 
brake horsepower hour.

(b) [Reserved].
(c) No crankcase emissions shall be 

discharged into the ambient atmosphere 
from any new 1979 and later model year 
gasoline-fueled heavy-duty engine.

(d) Every manufacturer of new motor 
vehicle engines subject to the standards 
prescribed in this section shall, prior to 
taking any of the actions specified in 
section 203(a) (1) of the Act, test or 
cause to be tested motor vehicle engines 
in accordance with applicable proce­
dures in Subparts D or H of this part 
to ascertain that such test engines meet 
the requirements of paragraphs (a) and
(c) of this section.

5. Anew § 86.079-11 is added and reads 
as follows:
§ 86.079—11 Emission standards for 

1979 Diesel heavy-duty engines.
(a) Exhaust emissions from new 1979 

model year Diesel heavy-duty engines 
shall not exceed one of the two follow­
ing standards, to be selected at the man­
ufacturer’s option:

(1) As measured in Subparts D or J 
of this part:

(i) Hydrocarbons. 1.5 grams per brake 
horsepower hour.

(ii) Carbon monoxide. 25 grams per 
brake horsepower hour.

(iii) Hydrocarbons plus oxides of ni­
trogen. 10 grams per brake horsepower 
hour.

(2) As measured in Subpart D or J of 
this part:

(i) Hydrocarbons plus oxides of nitro­
gen. 5 grams per brake horsepower hour.

(ii) Carbon monoxide. 25 grams per 
brake horsepower hour.

(b) (1) The opacity of smoke emis­
sions from new 1979 and later model 
year Diesel heavy-duty engines shall not 
exceed :

(1) 20 percent during the engine ac­
celeration mode.

(ii) 15 percent during the engine lug­
ging mode. ’

(iii) 50 percent during the peaks in 
either mode.

(2) The standards set forth in para­
graph (b) (1) of this section refer to ex­
haust smoke emissions generated under 
the conditions set forth in Subpart I of 
this part and measured and calculated 
in accordance with those procedures.

(c) [Reserved]
(d) Every manufacturer of new motor 

vehicle engines subject to the standards 
prescribed in this section shall, prior to 
taking any of the actions specified in  
section 203(a)(1) of the Act, test or 
cause to be tested motor vehicle engines 
in accordance with applicable proce­
dures in Subpart D, I, or J of this part 
to ascertain that such test engines meet 
the requirements of paragraphs (a) and
(b) of this section.

6. Section 86.079-21 is amended to 
read as follows :
§ 86.079—21 -Application for certifica­

tion.
(a) A separate application for a cer­

tificate of conformity shall be made for 
each set of standards and each class of 
new motor vehicles or new motor vehicle 
engines. Such application shall be made 
to the Administrator by the manufac­
turer and shall be updated and corrected 
by amendment.

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

<1) Identification and description of 
the vehicle (or engines) covered by the 
application and a description of their 
engine (vehicles only), emission control 
system, and fuel system components. 
Ib is  shall include a detailed description 
of each AECD to be installed in or on 
any certification test vehicle (or certifi­
cation test engine).

(2) Projected U.S. sales data sufficient 
to enable the Administrator to select a 
test fleet representative of the vehicles 
(or engines) for which certification is 
requested.

(3) A description of the test equipment 
and fuel proposed to be used.

(4) (i) A description of the proposed 
mileage (or service) accumulation pro­
cedure for durability testing.

(ii) A description of the test pro­
cedures to be used to establish the evapo­
rative emission deterioration factors re­
quired to be determined and supplied in 
§ 86.079-23 (a) (2).

(5) A statement of recommended 
maintenance and procedures necessary 
to assure that the vehicles (or engines) 
covered by a certificate of conformity 
in operation conform to the regulations, 
and a description of the program for 
training of personnel for such mainte­
nance, and the equipment required.

(6) At the option of the manufacturer, 
the proposed composition of the emis­
sion-data and durability-data test fleet.

(c) Complete copies of the application 
and of any amendments thereto, and all 
notifications under §§ 86.079-32, 86.079- 
33, and 86.079-34 shall be submitted in 
such multiple copies as the Administra­
tor may require.

(d) Incomplete light duty trucks shall 
have a maximum completed curb weight 
and maximum completed frontal area 
specified by the manufacturer.

7. New §§ 86.079-22 through 86.079-25 
are added and read as follows:
§ 86.079—22 Approval of application 

for certification; test fleet selections.
(a) After a review of the application 

for certification and any other informa­
tion which the Administrator may re­
quire, the Administrator may approve 
the application and select a test fleet in 
accordance with § 86.079-24.

(b) The Administrator may disapprove 
in whole or in part àn application for 
certification for reasons including in­
completeness, inaccuracy, inappropriate 
proposed mileage (or service) accumula­
tion procedures, test equipment, or fuel, 
and incorporation of defeat devices in 
vehicles (or on engines) described by 
the application..

(c) Where any part of an application 
is rejected, the Administrator shall no­
tify the manufacturer in writing and 
set forth the reasons for such rejection. 
Within 30 days following receipt of such 
notification, the manufacturer may re­
quest a hearing on the Administrator’s 
determination. The request shall be in 
writing, signed by an authorized repre­
sentative of the manufacturer and shall 
include a statement specifying the man­
ufacturer’s objections to the Administra,- 
tor’s determinations, and data in sup­
port of such objections. If, after the re­
view of the request and supporting data, 
the Administrator finds that the request 
raises a substantial factual issue, he shall 
provide the manufacturer a hearing in 
accordance with § 86.078-6 with respect 
to such issue.

(d) The Administrator does not ap­
prove the test procedures for establishing 
the evaporative emission deterioration 
factors. The manufacturer shall submit 
the procedures as required in § 86.079-21
(b) (4) (ii) prior to the Administrator’s 
selection of the test fleet under § 86.079- 
24(b) (1) and if such procedures will in­
volve testing of durability-data vehicles 
selected by the Administrator or elected 
by the manufacturer under § 86.079-24
(c) (1), prior to initiation of such testing. 
§ 86.079—23 Required data.

(a) The manufacturer shall perform 
the tests required by the applicable test 
procedures, and submit to the Adminis-
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trator the following information: Pro- 
vided, however, That:

(1) If requested by the manufacturer, 
the Administrator may waive any re­
quirement of this section for testing of 
vehicles (or engines) for which emission 
data are available, or will be made avail­
able, under the provisions of § 86.079-29, 
or

(2) If requested by the manufacturer, 
the Administrator may waive any re­
quirement of this section for testing of 
vehicles at zero kilometers of operation.

(b) (1) Exhaust emission durability 
data on such vehicles (or engines) tested 
in accordance with applicable test pro­
cedures and in such numbers as specified, 
which will show the performance of the 
systems installed on or incorporated in 
the vehicle (or. engine) for extended 
mileage (or extended operation), as well 
as a record of all pertinent maintenance 
(all maintenance and servicing for 
heavy-duty engines) performed on the 
test vehicles (or test engines). Records 
of maintenance and servicing of heavy- 
duty engines performed prior to the zero- 
hour point do not need to be submitted 
but must be maintained.

(2) Evaporative emission deterioration 
factors for each evaporative emission 
family—evaporative emission control 
system combination and all test data 
that are derived from testing described 
under § 86.079-21 (b) (4) (ii) designed and 
conducted in accordance with good 
engineering practice to assure that the 
vehicles covered by a certificate issued 
under § 86.079-30 will meet the evapora­
tive emission standards in § 86.078-8 or 
§ 86.079-9, as appropriate, for the useful 
life of the vehicle.

(c) Emission data.
(1) Certification vehicles, (i) Emission 

data on such vehicles tested in accord­
ance with applicable test procedures and 
in such numbers as specified, which will 
show their emissions after zero kilometers 
(zero miles) and 6,436 kilometers (4,000 
miles) of operation.

(ii) Emission data on those vehicles 
selected under § 86.079-24(b) (1) (v) and 
§ 86.079-24 (b) (1) (vii) (D) and tested in 
accordance with the applicable test 
procedures of this subpart and in such 
numbers as therein specified, which shall 
be tested at zero kilometers (zero miles) 
at any altitude, and under high-altitude 
conditions after 6,436 kilometers (4,000 
miles) of operation at any altitude.

(2) Certification engines. Emission 
data on such engines tested in accord­
ance with applicable emission test pro­
cedures and in such numbers as specified, 
which will show their emissions after 125 
hours of operation. A zero-hour test may 
be performed after the engine has been 
approved by the Administrator to begin 
service accumulation.

(d) A statement that the vehicles (or 
engines) for which certification is re­
quested conform to the requirements in 
§ 86.078-5 (b), and that the descriptions 
of tests performed to ascertain com­
pliance with the general standards in 
§ 86.078-5 (b), and the data derived from 
such tests, are available to the Admin­
istrator upon request.

(e) (1) A statement that the test vehi­
cles (or test engines) with respect to 
which data are submitted to demonstrate 
compliance with §§ 86.078-8, 86.079-9, 
86.079-10, 86.079-11, 86.080-10, or 86.080- 
11, as applicable, are in all material re­
spects as described in the manufacturer’s 
application for certification, have been 
tested in accordance with the applicable 
test procedures utilizing the fuels and 
equipment described in the application 
for certification and that on the basis of 
such tests the vehicles (or engines) con­
form to the requirements of the regula­
tions in this part. If such statements 
cannot be made with respect to any 
vehicle (or engine) tested, the vehicle 
(or engine) shall be identified, and all 
pertinent data relating thereto shall 
be supplied to the Administrator. If, 
on the basis of the data supplied and 
any additional data as required by the 
Administrator, the Administrator de­
termines that the test vehicle (or test 
engine) was not as described in the ap­
plication for certification or was not 
tested in accordance with the applicable 
test procedures utilizing the fuels and 
equipment as described in the ap­
plication for certification, the Admin­
istrator may make the determination 
that the vehicle (or engine) does not 
meet the applicable standards. The pro­
visions of § 86.079-30(b) shall then be 
followed.

(2) For evaporative emission durabil­
ity, the statement of compliance with 
paragraph (b) (2) of this section.
§ 86.079—24 Test vehicles and engines.

(a) (1) The vehicles or engines covered 
by an application for certification will 
be divided into groupings of engines 
which are expected to have similar emis­
sion characteristics throughout their 
useful life. Each group of engines with 
similar emission characteristics shall be 
defined as a separate engine family.

(2) To be classed in the same engine 
family, engines must be identical in all 
the following respects:

(i) The cylinder bore center-to-center 
dimensions.

(ii) The dimension from the centerline 
of the crankshaft to the centerline of the 
camshaft.

(iii) The dimension from the center- 
line of the crankshaft to the top of the 
cylinder block head face.

(iv) The cylinder block configuration 
(air cooled or water cooled; B-6, 90° 
V-8, etc.).

(v) The location of intake and exhaust 
valves, (or ports) and the valve (or port) 
sizes (within a %-inch range on the 
valve head diameter or within 10 percent 
on the port area).

(vi) The method of air aspiration.
(vii) The combustion cycle.
(viii) Catalytic converter characteris­

tics.
(ix) Thermal reactor characteristics.
(x) Type of air inlet cooler (e.g., inter­

coolers and after-coolers) for Diesel 
heavy-duty engines.

(3) Engines identical in all the re­
spects listed in paragraph (a) (2) of this 
section may be further divided into dif­
ferent engine families if the Adminis­

trator determines that they may be ex­
pected to have different emission charac­
teristics. This determination will be 
based upon a consideration of the follow­
ing features of each engine.

(i) The bore and stroke.
(ii) The surface-to-volume ratio'of the 

nominally dimensioned cylinder at the 
top dead center position.

(iii) The intake manifold induction 
port size and configuration.

(iv) The exhaust manifold port size 
and configuration.

(v) The intake and exhaust valve sizes.
(vi) The fuel system.
(vii) The camshaft timing and igni­

tion or injection timing characteristics.
(4) Where engines are of a type which 

cannot be divided into engine families 
based upon the criteria listed in para­
graphs (a) (2) and (3) of this section, 
the Administrator will establish families 
for those engines based upon the features 
most related to their emission charac­
teristics.

(5) The gasoline-fueled vehicles cov­
ered by an application for certification 
will be divided into groupings which are 
expected to have similar evaporative 
emission characteristics throughout their 
useful life. Each group of vehicles with 
similar evaporative emission character­
istics shall be defined as a separate evap­
orative emission family.

(6) To be classed in the same evapora­
tive emission family, vehicles must be 
identical in all of ttie following respects:

(i) Type of vapor storage device (e.g., 
canister, air cleaner, crankcase).

(ii) Basic canister design.
(iii) Fuel system.
(7) Where vehicles are of a type which 

cannot be divided into evaporative emis­
sion families based on the criteria listed 
above, the Administrator will establish 
families for those vehicles based upon the 
features most related to their evapora­
tive emission characteristics.

(b)-Emission data: (1) Emission-data 
vehicles. Paragraph (b) (1) of this sec­
tion applies to light-duty vehicle and 
light-duty truck emission-data vehicles.

(i) Vehicles will be chosen to be op­
erated and tested for emission data based 
upon the engine family groupings. 
Within each engine family, the require­
ments of this paragraph must be met.

(ii) Vehicles of each engine family will 
be divided into engine displacement-ex­
haust emission control system combina­
tions as applicable. A projected sales 
volume will be established for each com­
bination for the model year for which 
certification is sought. One vehicle of 
each combination will be selected in 
order of decreasing projected sales vol­
ume until 70 percent of the projected 
sales of a manufacturer’s total produc­
tion of vehicles of that engine family is 
represented, or until a maximum of four 
vehicles is selected. If any single combi­
nation represents over 70 percent, then 
two vehicles of that combination may be 
selected. The vehicle selected for each 
combination will be specified by the Ad­
ministrator as to such features as engine 
code, transmission type, fuel system, and 
inertia weight class.
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(iii) The Administrator may select a 
maximum of four additional vehicles 
within each engine family based upon 
features indicating that they may have 
the highest emission levels of the ve­
hicles in that engine family. In selecting 
these vehicles, the Administrator will 
consider such features as the emission 
control system combination, induction 
system characteristics, ignition system 
characteristics, fuel system, rated horse­
power, rated torque, compression ratio, 
inertia weight class, transmission op­
tions, and axle ratios.

(iv) If the vehicles selected in accord­
ance with paragraphs (b) (1) (ii) and
(iii) of this section do not represent each 
engine-system combination, then one ve­
hicle of each engine-system combination 
not represented will be selected by the 
Administrator. The vehicle selected shall 
be of the engine displacement with the 
largest projected sales volume of vehicles 
with the control system combination in 
the engine family and will be designated 
by the Administrator as to such features 
as transmission type, fuel system, and 
inertia weight class.

(v) The Administrator will also select 
one vehicle for each engine-system com­
bination within an engine family for 
which vehicles are to be sold to ultimate 
purchasers at high altitude.

(vi) The. Administrator may combine 
testing requirements for any vehicle se­
lected under paragraph (b) (1) (v) or
(b) (1) (vii) (D) of this section with the 
testing requirements for any similar ve­
hicle in the same engine-system combi­
nation selected under paragraph (b) (1)
(ii), (iii), or (iv) of this section or any 
similar vehicle in the same engine-sys­
tem, evaporative emission family, evapo­
rative emission control system combina­
tion selected under paragraph (b) (1)
(vii) (A) or (B) of this section. The test­
ing requirements may be combined by 
the Administrator requiring a vehicle 
selected for testing under paragraphs
(b)(1) (ii), (iii), (iv), (vii) (A), or (vii)
(B) of this section to be modified (if 
necessary) after mileage accumulation 
and emission testing for the purpose of 
demonstrating compliance with § 86.079- 
23(b) ( l) ( i i) .

(vii) (A) Vehicles of each evaporative 
emission family will be divided into 
evaporative emission control systems. 
One vehicle of each evaporative emission 
control system within the evaporative 
emission family will be selected.

(B) The Administrator may select a 
maximum of four (4) additional vehicles 
within each evaporative emission family 
based upon features indicating that they 
may have the highest evaporative emis­
sion levels of vehicles in that family.

(C) The Administrator may determine 
that the vehicles selected under para­
graph (b)(1) (ii) through (iv) of this 
section may be used to satisfy the re­
quirements of paragraph (b)(1) (vii)
(A) and (B) of this section.

(D) The Administrator will also select 
one vehicle for each evaporative emis­
sion control system within each evapora­
tive family for which vehicles are to be 
sold at high altitude.
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(E) Vehicles selected under paragraph
(b) (1) (v) of this section may be used 
to satisfy the requirements of paragraph
(b) (1) (vii) (D) of this section.

(2) Gasoline-fueled heavy-duty emis­
sion-data engines. Paragraph (b) (2) of 
this section applies to gasoline-fueled 
heavy-duty emission-data engines.

(i) Engines will be chosen to be run 
for emission data based upon the engine 
family groupings. Within each engine 
family, the requirements of this para­
graph must be met.

(ii) Engines of each engine family will 
be divided into engine displacement-ex­
haust emission control system combina­
tions. A projected sales volume will be 
established for each combination for the 
applicable model year. One engine of 
each combination will be selected in 
order of decreasing projected sales 
volume until 70 percent of the projected 
sales of a manufacturer’s total produc­
tion of engines of that family is repre­
sented, or until a maximum of four en­
gines is selected. The engines selected 
for each combination will be specified by 
the Administrator as to fuel system.

(iii) The Administrator may select a 
maximum of two additional engines 
within each engine family based upon 
features indicating that they may have 
the highest emission levels of the engines 
in that engine family. In selecting these 
engines, the Administrator will consider 
such features as the exhaust emission 
control system, induction system charac­
teristics, ignition system characteristics, 
fuel system, rated horsepower, rated 
torque, and compression ratio.

(iv) If the engines selected in accord­
ance with paragraphs (b) (2) (ii) and
(iii) of this section do not represent each 
engine displacement-exhaust emission 
control system combination, then one en­
gine of each engine displacement-ex­
haust emission control system combina­
tion not-represented shall be selected by 
the Administrator.

(3) Diesel heavy-duty emission-data 
engines. Paragraph (b) (3) of this sec­
tion applies to Diesel heavy-duty emis­
sion-data engines.

(i) Engines will be chosen to be run 
for emission data based upon engine 
family groupings. Within each engine 
family, the requirements of this para­
graph must be met.

(ii) Engines of each engine family will 
be divided into groups based upon their 
exhaust emission control systems. One 
engine of each engine-system combina­
tion shall be run for smoke emission data 
and gaseous emission data as prescribed 
in § 86.079-26 (c) (3). Either the com­
plete gaseous emission test or the com­
plete smoke test may be conducted first. 
Within each combination, the engine 
that features the highest fuel feed per 
stroke, primarily at the speed of maxi­
mum rated torque and secondarily at 
rated speed, will usually be selected. If 
there are military engines with higher 
fuel rates than other engines in the same 
engine system combinations, then one 
military engine shall be also selected. The 
engine with the highest fuel feed per 
stroke will usually be selected.

(iii) The Administrator may select a  
maximum of one additional engine 
within each engine-system combination 
based upon features indicating that it 
may have the highest emission levels of 
the engines of that combination. In se­
lecting this engine, the Administrator 
will consider such features as the in­
jection system, fuel system, compres­
sion ratio, rated speed, rated horse­
power, peak torque speed, and peak 
torque.

(c) Durability data: (1) Durability- 
data vehicles. Paragraph (c)(1) of this 
section applies to light-duty vehicle and 
light-duty truck durability-data vehicles.

(1) A durability-data vehicle will be 
selected by the Administrator to repre­
sent each engine-system combination. 
The vehicle selected shall be of the en­
gine displacement with the largest pro­
jected sales volume of vehicles with that 
control-system combination in that en­
gine family and will be designated by 
the Administrator as to transmission 
type, fuel system, and inertia weight 
class.

(ii) A manufacturer may elect to op­
erate and test additional vehicles to rep­
resent any engine-system combination. 
The additional vehicles must be of the 
same engine displacement, transmission 
type, fuel system, and inertia weight 
class as the vehicle selected for that en­
gine-system combination in accordance 
with the provisions of paragraph (c) (1)
(i) of this section. Notice of an intent 
to operate and test additional vehicles 
will be given to the Administrator not 
later than 30 days following notification 
of the test fleet selection.

(2) Gasoline-fueled heavy-duty dura­
bility-data engines. Paragraph (c) (2) 
of this section applies to gasoline-fueled 
heavy-duty durability-data engines.

(i) A durability-data engine will be 
selected by the Administrator to repre­
sent each engine-system combination.

(ii) [Reserved]
(iii) A manufacturer may elect to op­

erate and test additional engines to rep­
resent any engine-system combination. 
The additional engines must be of the 
same engine displacement and fuel sys­
tems as the engine selected for that 
combination in accordance with the pro­
visions of paragraph (c) (2) (i) of this 
section. Notice of an intent to run ad­
ditional engines shall be given to the 
Administrator not later than 30 days 
following notification of the test fleet 
selection. Deterioration factors calcu­
lated for each engine-system combina­
tion shall be applied separately to mili­
tary and nonmilitary engines within the 
same engine-system combination.

(3) Diesel heavy-duty durability-data 
engines. Paragraph (c) (3) of this sec­
tion applies to Diesel heavy-duty dura­
bility-data engines.

(i) One engine from each engine- 
system combination shall be tested as 
prescribed in § 86.079-26(c) (3) (ii). At 
each test point, either the complete gas­
eous emission test or the complete smoke 
test may be conducted first. Within each 
combination, the engine which features 
the highest fuel feed per stroke, pri-
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marily at rated speed and secondarily at 
the speed of maximum rated torque, will 
usually be selected for durability test­
ing. In the case where more than one 
engine in an engine-system combina­
tion has the highest fuel feed per stroke, 
the engine with the highest maximum 
rated horsepower will usually be se­
lected for durability testing. If an en­
gine system combination includes both 
military and nonmilitary engines, then 
the nonmilitary engine with the high­
est maximum rated horsepower will 
usually be selected for durability test­
ing.

(ii) A manufacturer may elect to op­
erate and test additional engines to rep­
resent any engine-system combination. 
The additional engines must be of the 
same model and fuel system as the engine 
selected in accordance with the provi­
sions of paragraph (c) (3) (i) .of this sec­
tion. Notice of an intent to test additional 
engines shall be given to the Administra­
tor not later than 30 days following noti­
fication of the test fleet selection. De­
terioration factors calculated for each 
engine-system combination shall be ap­
plied separately to military and non-mil­
itary engines within the same engine sys­
tem combination.

(d) For purposes of testing under 
§ 86.079-26 (a)(9), (b)(9), or ( c ) ( l l ) ,  
the Administrator may require additional 
emission-data vehicles (or emission-data 
engines) and durability-data vehicles 
(or durability-data engines) identical in 
all material respects to vehicles (or en­
gines) selected in accordance with para­
graphs (b) and (c) of this section: Pro­
vided, That the number of vehicles (or 
engines) selected shall not increase the 
size of either the emission-data fleet or 
the durability-data fleet by more than 20 
percent or one vehicle (or engine), 
whichever is greater.

(e) Any manufacturer whose projected 
sales for the model year in which certifi­
cation is sought is less than

(1) 2000 gasoline-fueled light-duty ve­
hicles, or

(2) 2000 Diesel light-duty vehicles, or
(3) 2000 gasoline-fueled light-duty 

trucks, or
(4) 2000 Diesel light-duty trucks, or
(5) 2000 gasoline-fueled heavy-duty 

engines, or
(6) 200 Diesel heavy-duty engines,

may request a reduction in the number of 
test vehicles (or engines) determined in 
accordance with the foregoing provisions 
of this section. The Administrator may 
agree to such lesser number as he deter­
mines would meet the objectives of this 
procedure.

(f) In lieu of testing an emission-data 
or durability-data vehicle (or engine) 
selected under paragraph (b) or (c) of 
this section, and submitting data there­
fore, a manufacturer may, with the prior 
written approval of the Administrator, 
submit exhaust emission data and/or 
fuel evaporative emission data, as appli­
cable, on a similar vehicle (or engine) 
for which certification has previously 
been obtained or for which all applicable 
data required under § 86.079-23 have pre­
viously been submitted.

(g) (1) This paragraph (g) applies to 
light-duty vehicles and light-duty trucks.

(2) Where it is expected that more 
than 33 percent of an engine family will 
be equipped with an optional item, the 
full estimated weight of that item shall 
be included, unless excluded by the Ad­
ministrator, in the curb weight compu­
tation for each vehicle available with 
that option in the engine family. Where 
it is expected that 33 percent or less of 
the vehicles in an engine family will be 
equipped with an item of optional equip­
ment, no weight for that item will be 
added in computing curb weight. In'the 
case of mutually exclusive options, only 
the weight of the heavier option will be 
added in computing curb weight. Op­
tional equipment weighing less than 3 
pounds per item need not be considered.

(3) Whqre it is expected that more 
than 33 percent of an engine family will 
be equipped with an item of optional 
equipment that can reasonably be ex­
pected to influence emissions, then such 
items of optional equipment shall actu­
ally be installed, unless specifically ex­
cluded by the Administrator, on all 
emission-data and durability-data vehi­
cles in the engine family on which the 
option is intended to be offered in pro­
duction. Optional equipment that can 
reasonably be expected to influence emis­
sions are the air conditioner, power steer­
ing, power brakes, and other items deter­
mined by the Administrator.

(4) Optional equipment that can rea­
sonably be expected to influence emis­
sions and which is utilized on 33 percent 
or less of the vehicles in the engine fam­
ily shall not be installed on any vehicle 
in that engine family unless specifically 
required under this section.
§ 86.079—25 Maintenance.

(a) Light-duty vehicles and light-duty 
trucks. Paragraph (a) of this section ap­
plies to light-duty vehicles and light-duty 
trucks.

(1) Scheduled maintenance on the en­
gine, emission control system, and fuel 
system of durability-data vehicles, se­
lected by the Administrator or elected by 
the manufacturer under § 86.079-24 (c)
(1), shall be scheduled for performance 
during durability testing at the same 
mileage intervals that will be specified 
in the manufacturer’s maintenance in­
structions furnished to the ultimate pur­
chaser of the motor vehicle. Such main­
tenance shall be performed, except as 
provided in paragraph (a) (5) (iii) of this 
section, only under the following provi­
sions :

(i) Scheduled major engine tuneups to 
manufacturer’s specifications may be 
performed no more frequently than every 
12,500 miles of scheduled driving: Pro­
vided, That no tuneup may be performed 
after 45,000 miles of scheduled driving. 
A scheduled major engine tuneup shall 
be restricted to paragraph (a) (1) (i)
(A) or (B) of this section, and shall be 
conducted in a manner consistent with 
service instructions and specifications 
provided by the manufacturer for use by 
customer service personnel.

(A) For gasoline-fueled vehicles, the 
following items may be inspected, re-
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placed, cleaned, adjusted, and/or serv­
iced as required:

(1) Ignition system.
(2) Cold starting enrichment system 

(includes fast idle speed setting).
(3) Curb idle speed and air/fuel mix­

ture.
(4) Drive belt tension on engine ac­

cessories.
(5) Valve lash.
(6) Inlet air and exhaust gas control 

valves.
(7) Engine bolt torque.
(8) Spark plugs.
(9) Fuel filter and air filter.
(10) Crankcase emission control sys­

tem.
(11) Fuel evaporative emission control 

system.
(B) For Diesel vehicles, a major en­

gine tuneup shall be restricted to the 
following:

(1) Adjust low idle speed.
(2) Adjust valve lash if required.
(3) Adjust injector timing.
(4) Adjust governor.
(5) Clean and service injector tips.
(6) Adjust drive belt tension on en­

gine accessories.
(7) Check engine bolt torque and 

tighten as required.
(ii) Change of engine and transmis­

sion oil, and change or service of oil 
filter will be allowed at the same mile­
age intervals that will be specified in the 
manufacturer’s maintenance instruc­
tions.

(iii) Readjustment of the engine idle 
speed (curb idle and fast idle) may be 
performed, in addition to adjustment 
during scheduled major engine tuneups, 
once during the first 5,000 miles of vehi­
cle operation.

(2) (i) For gasoline-fueled vehicles, 
unscheduled maintenance on the engine, 
emission control system, and fuel system 
of durability vehicles may be performed, 
except as provided in paragraph (a) (5)
(i) of this section, only under the fol­
lowing provisions:

(A) Any persistently misfiring spark 
plug may be replaced, in addition to re­
placement at scheduled major engine 
tuneup points.

(B) Readjustment of the engine cold 
starting enrichment system may be per­
formed if there is a problem of stalling 
or if there is visible black smoke.

(C) Readjustment of the engine idle- 
speed (curb idle and fast idle) may be 
performed, in addition to that performed 
as scheduled maintenance under para­
graph (a) (1) of this section, if the idle 
speed exceeds the manufacturer’s rec­
ommended idle speed by 300 r.p.m. or 
more, or if there is a problem of stalling.

(D) The idle mixture may be reset, 
other than during scheduled major en­
gine tuneups, only with the advance ap­
proval of the Administrator.

(ii) For Diesel vehicles, unscheduled 
maintenance on the engine emission 
control system, and fuel system of dura­
bility-data vehicles may be performed 
except as provided in paragraph (a) (5)
(i) of this section, only under the fol­
lowing provisions:

(A) Injectors may be changed if a 
persistent misfire is detected.
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(B) Readjustment of the engine idle 
speed (curb idle and fast idle) may be 
performed in addition to that performed 
as scheduled maintenance under para­
graph (a) (1) of this section, if the 
idle. speed exceeds the manufacturer’s 
recommended idle speed by 300 r.p.m. or 
more, or if there is a problem of stall­
ing.

(3) An exhaust gas recirculation 
(EGR) system may be serviced during 
durability testing only under one of the 
following provisions:

(i) Manufacturers may schedule serv­
ice to the EGR system at the scheduled 
major engine tuneups if an audible and/ 
or visual signal approved by the Admin­
istrator alerts the vehicle operator to the 
need for EGR system maintenance at 
each of those mileage points. One addi­
tional servicing may also be performed 
as unscheduled maintenance if there is 
an overt indication of malfunction and 
if the malfunction or repair of the mal­
function does not render the test vehicle 
unrepresentative of vehicles in use.

(ii) Manufacturers may service the 
EGR system as unscheduled maintenance 
a maximum of three times during the
50,000 miles if failure of the EGR sys­
tem activates an audible and/or visual 
signal approved by the Administrator 
which alerts the vehicle operator to the 
need for EGR system maintenance. One 
additional servicing may also be per­
formed as unscheduled maintenance if 
there is an overt indication of malfunc­
tion and if the malfunction or repair of 
the malfunction does not render the 
test vehicle unrepresentative of vehicles 
in use.

(iii) Manufacturers may service the 
EGR system a maximum of three times 
during the 50,000 miles either at a sched­
uled major engine tuneup point or as un­
scheduled maintenance, if an audible 
and/or visual signal approved by the 
Administrator alerts the vehicle operator 
to the need for EGR system mainte­
nance. The signal may be activated either 
by EGR system failure (unscheduled 
maintenance) or need for scheduled peri­
odic maintenance. If maintenance is per­
formed, the signal for scheduled periodic 
maintenance shall be reset. One addi­
tional servicing may also be performed 
as unscheduled maintenance if there is 
an overt indication of malfunction and 
if the malfunction or repair of the mal­
function does not render the test vehicle 
unrepresentative of vehicles in use.

(iv) Manufacturers may schedule 
service to the EGR system at the sched­
uled major engine tuneup(s) if failure 
to perform EGR system maintenance is 
not likely, as determined by the Admin­
istrator, to result in an improvement in 
vehicle performance. One additional 
servicing may also be performed as un­
scheduled maintenance if there is an 
overt indication of malfunction and if 
the malfunction or repair of the mal­
function does not render the test vehicle 
unrepresentative of vehicles in use.

(4) The catalytic converter may be 
serviced once during 50,000 miles if an 
audible and/or visual signal approved 
by the Administrator alerts the vehicle

operator to the need for maintenance. 
The signal may be activated either by 
component failure or need for main­
tenance at a scheduled point.

(5) Any other engine, emission control 
system, or fuel system adjustment, re­
pair, removal, disassembly, cleaning, or 
replacement on durability-data vehicles 
shall be performed only with the ad­
vance approval of the Administrator.

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

(A) Has made a preliminary deter­
mination that part failure or system 
malfunction, or the repair of such fail­
ure or malfunction, does not render the 
vehicle unrepresentative of vehicles in 
use, and does not require direct access 
to the combustion chamber, except for 
spark plug, fuel injection component, 
or removable prechamber removal or 
replacement; and

(B) Has made a determination that 
the need for maintenance or repairs 
is indicated by an overt indication of 
malfunction such as persistent misfir­
ing, vehicle stalling, overheating, fluid 
leakage, loss of oil pressure, or charge 
indicator warning. For the evaporative 
emission control system this overt in­
dication may be indicated by such items 
as fuel odor or fluid leakage.

(ii) Emission measurements may not 
be used as a means of determining the 
need for unscheduled maintenance un­
der paragraph (a) (5) (i) (A) of this 
section.

(iii) Requests for authorization of 
scheduled maintenance of emission con­
trol-related components not specifically 
authorized to be maintained by these 
regulations must be made prior to the 
beginning of durability testing. The Ad­
ministrator will approve the performance 
of such maintenance if the manufac­
turer makes a satisfactory showing that 
the maintenance will be performed on 
vehicles in use.

(6) If the Administrator determines 
that part failure or system malfunc­
tion occurrence and/or repair rendered 
the vehicle unrepresentative of vehicles 
in use, the vehicle shall not be used 
as a durability-data vehicle.

(7) Where the Administrator agrees 
under § 86.079-26 to a mileage accumu­
lation of less than 50,000 miles for dur­
ability testing, he may modify the re­
quirements of this paragraph.

(8) (i) Adjustment of engine idle 
speed on emission-data vehicles may be 
performed once before the 6,436-kilome­
ter (4,000-mile) test point. Any other 
engine, emission control system, or fuel 
system adjustment^repair, removal, dis­
assembly, cleaning, or replacement on 
emission-data vehicles shall be per­
formed only with the advance approval 
of the Administrator.

(ii) Maintenance on emission-data 
vehicles selected under § 86.079-24 (b)
(1) (v) or (b) (1) (vii) (D) and permitted 
to be tested for purposes of § 86.079-23 
(b)(1) (ii) under the provisions of 
§ 86.079-24(b) (1) (vi) may be performed 
in conjunction with emission control sys­
tem modifications at the 6,436-kilometer 
(4,000-mile) test point, and shall be per­

formed in accordance with the main­
tenance instructions to be provided to 
the ultimate purchaser required under 
§ 86.079-38.

(iii) Maintenance on those emission- 
data vehicles selected under § 86.079- 
24(b) (1) (v) which are not capable of 
being modified in the field for the pur­
pose of complying with emission stand­
ards at an altitude other than intended 
by the original design may be performed 
in conjunction with the emission con­
trol system modifications at the 6,436- 
kilometer (4,000-mile) test point, and 
shall be approved in advance by the 
Administrator.

(9) Repairs to vehicle components of 
the durability-data or emission-data 
vehicle, other than the engine, emission 
control system, or fuel system, shall be 
performed only as a result of part fail­
ure, vehicle system malfunction, or with 
the advance approval of the Adminis­
trator.

(10) Complete emission tests (see 
§§ 86.106 through 86.145) are required, 
unless waived by the Administrator, be­
fore and after any vehicle maintenance 
which may reasonably be expected to 
affect emissions. These test data shall 
be air posted to the Administrator with­
in 24 hours (or delivered within 3 work­
ing days), after the tests, along with a 
complete record of all pertinent main­
tenance, including a preliminary engi­
neering report of any malfunction diag­
nosis and the corrective action taken. A 
complete engineering report shall be de­
livered or air posted to the Administra­
tor within 10 working days after the 
tests. In addition, all test data and main­
tenance reports shall be compiled and 
provided to the Administrator in accord­
ance with § 86.079-23.

(11) The Administrator shall be given 
the opportunity to verify the existence 
of an. overt indication of part failure 
and/or vehicle malfunction (e.g., mis­
firing, stalling, black smoke), or an ac­
tivation of an audible and/or visual sig­
nal, prior to the performance of any 
maintenance to which such overt indi­
cation or signal is relevant under the 
provisions of this section.

(12) Equipment, instruments, or tools 
may not be used to identify malfunc­
tioning, maladjusted, or defective engine 
components unless the same or equiva­
lent equipment, instruments, or tools 
will be available to dealerships and other 
service outlets and

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

(ii) Are used subsequent to  the iden­
tification of a vehicle or engine malfunc­
tion, as provided in paragraph (a) (5) (i) 
of this section for durability-data ve­
hicles or paragraph (a) (8) (i) of this 
section for emission-data vehicles, or

(iii) Unless specifically authorized by 
the Administrator.

(b) [Reserved]
(c) (1) Heavy-duty engines. Para­

graph (c) of this section applies to 
heavy-duty engines.

(2) (i) The scheduled maintenance 
described in this section may be per­
formed on a durability-data engine pro-
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vided the maintenance is requested in the 
application for certification. Such sched­
uled maintenance must be specified at 
the same intervals in the maintenance 
instructions furnished to the ultimate 
purchaser of the vehicle in which the en­
gine, represented by the test engine, is 
installed. (For equivalent dynamometer 
hours, engine hours, and mileage inter­
vals, see § 86.079-2.) A scheduled major 
engine servicing shall be restricted to 
items listed in this subparagraph and 
shall be conducted in a manner con­
sistent with service instructions and 
specifications provided by the manufac­
turer for use by the customer service per­
sonnel.

(A) For gasoline-fueled engines, ma­
jor engine tuneups to manufacturer’s 
specifications may be performed no more 
frequently than every 375 hours of sched­
uled dynamometer operation: Provided, 
No tuneups are performed after 1375 
hours of scheduled dynamometer opera­
tion. The following items may be in­
spected, replaced, cleaned, adjusted, and/ 
or serviced as required :

(1) Ignition system.
(2) Cold starting enrichment system 

(includes fast idle speed setting).
(3) Curb idle speed and air/fuel mix­

ture.
(4) Drive belt tension on engine acces­

sories.
(5) Valve lash.
(6) Inlet air and exhaust gas control 

valves.
(7) Engine bolt torque.
(8) Sparkplugs.
(9) Fuel filter and air filter.
(10) Crankcase emission control sys­

tem.
(11) Fuel evaporative emission con­

trol system.
(B) For Diesel engines one major en­

gine servicing to the manufacturer’s 
specifications may be performed prior to 
875 hours (±8 hours) of scheduled dyna­
mometer operation. The following items 
may be inspected, replaced, cleaned, ad­
justed, and/or serviced as required :

( 1 ) Low idle speed.
(2) Drive belt tension.
(3) . Engine bolt torque.
(4) Valve lash.
(5) Injection timing.
(6) Injector assemblies.
( 7 ) Governor settings.
(C) Normal engine servicing such as 

engine oil change, and oil filter, fuel 
filter, and air filter cleaning or replace­
ment will be allowed at manufacturer’s 
recommended intervals. If approved in 
advance by the Administrator, the main­
tenance for these items may differ from 
that specified in the manufacturer’s 
maintenance instructions.

(D) Readjustment of the engine low 
idle speed may be performed once dur­
ing the first 125 hours of engine 
operation.

(ii) Unscheduled maintenance may be 
performed on durability-data engines, 
except as provided in paragraph
(c) (2) (v) (A) of this section, only under 
the following provisions:

(A) An injector or spark plug may be 
changed if a persistent misfire is 
detected.

(B) Readjustment of a gasoline- 
fueled engine cold-start enrichment sys­
tem may be performed if there is a prob­
lem of stalling or if there is visibile black 
smoke.

(C) Readjustment of the engine idle 
speed (curb idle and fast idle) may be 
performed, in addition to that performed 
as scheduled maintenance under para­
graph (c) (2) (i) of this section, if the 
idle speed exceeds the manufacturer’s 
recommended idle speed by 300 r.p.m. or 
more, or if there is a problem of stall­
ing.

(D) The idle mixture may be reset, 
other than dining scheduled major en­
gine tuneups, only with the advance ap­
proval of the Administrator.

,(iii) Any exhaust gas recirculation 
(EGR) system may be serviced during 
durability testing only under one of the 
following provisions:

(A) Manufacturers may schedule serv­
ice to the EGR system at the scheduled 
major engine tuneup if an audible and/ 
or visual signal approved by the Admin­
istrator alerts the engine operator to the 
need for EGR system maintenance at the 
service point. One additional servicing 
may also be performed as unscheduled 
maintenance if there is an overt indica­
tion of malfunction and if the malfunc­
tion or repair of the malfunction does 
not render the test engine unrepresent­
ative of engines in use.

(B) Manufacturers may service the 
EGR system as unscheduled mainte­
nance a maximum of one time during 
durability testing (1500 hours for gaso­
line-fuel engines or 1000 hours for Diesel 
engines) if failure of the EGR system ac­
tivates an audible and/or visual signal 
approved by the Administrator which 
alerts the engine operator to the need 
for EGR system maintenance. One addi­
tional servicing may also be performed 
as unscheduled maintenance if there is 
an overt indication of malfunction and 
if the malfunction or repair of the mal­
function does not render the test engine 
unrepresentative of engines in use.

(C) Manufacturers may service the 
EGR system a maximum of three times 
during durability testing (1500 hours for 
gasoline-fueled engines or 1000 hours for 
Diesel engines) either at a scheduled ma­
jor engine tuneup point or as unsched­
uled .maintenance, if an audible and/or 
visual signal approved by the Adminis­
trator alerts the engine operator to the 
need for EGR system maintenance. The 
signal may be activated either by EGR 
system failure (unscheduled mainte­
nance) or need for scheduled periodic 
maintenance. If maintenance is per­
formed, the signal for scheduled periodic 
maintenance shall be reset. One addi­
tional servicing may also be performed 
as unscheduled maintenance if there is 
an overt indication of malfunction and if 
the malfunction or repair of the mal­
function does not render the test engine 
unrepresentative of engines in use.

(D) Manufacturers may schedule serv­
ice to the EGR system at the scheduled 
major engine tuneup(s) if failure to per­
form EGR system maintenance is not 
likely, as determined by the Adminis­
trator, to result in an improvement in

engine performance. One additional 
servicing may also be performed as un­
scheduled maintenance if there is an 
Overt indication of malfunction and if 
the malfunction or repair of the mal­
function does not render the test engine 
unrepresentative of engines in use.

(iv) The catalytic converter may be 
serviced once during durability testing 
(1500 hours for gasoline-fueled engines 
or 1000 hours for Diesel engines) if an 
audible and/or visual signal approved by 
the Administrator alerts the engine op­
erator to the need for maintenance. The 
signal may be activated either by com­
ponent failure or need for maintenance 
at a scheduled point.

(v) Any other engine, emission con­
trol system, or fuel system adjustment, 
repair, removal, disassembly, cleaning, 
or replacement on durability-data en­
gines shall be performed only with the 
advance approval of the Administrator.

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

(1) Has made a preliminary deter­
mination that part failure or system 
malfunction, or the repair of such failure 
or malfunction, does not render the en­
gine unrepresentative of engines in use, 
and does not require direct access to the 
combustion chamber, except for spark 
plug, fuel injection component, or re­
movable prechamber removal or replace­
ment; and,

(2) Has made a determination that 
the need for maintenance or repairs is 
indicated by an overt indication of mal­
function such as persistent misfiring, 
engine stalling, overheating, fluid leak­
age, loss of oil pressure, excessive fuel 
consumption or excessive power loss.

(B) Emission measurements may not 
be used as a means of determining the 
need for unscheduled maintenance under 
paragraph (c) (2) (v) (A) (1) of this sec­
tion.

(C) Requests for authorization of 
scheduled maintenance of emission-con­
trol related components not specifically 
authorized to be maintained by these 
regulations must be made prior to the 
beginning of durability testing. The Ad­
ministrator will approve the perform­
ance of such maintenance if the manu­
facturer makes a satisfactory showing 
that the maintenance will be performed 
on engines in use.

(vi) If the Administrator determines 
that part failure or system malfunction 
occurrence and/or repair rendered the 
engine unrepresentative of engines in 
use, the engine shall not be used as a 
durability-data engine.

(3) (i) Scheduled maintenance on 
emission-data engines is limited to the 
adjustment of idle speed once before the 
125-hour test point, provided the idle 
speed is outside the manufacturer’s 
specifications.

(ii) Any other engine, emission control 
system, or fuel system, adjustment, re­
pair, removal, disassembly, cleaning, 
servicing, or replacement shall be per­
formed only with the advance approval 
of the Administrator.

(4) [Reserved]
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(5) (i) Complete emission tests (see 
Subparts D or H of this part for gaso­
line-fueled engines and Subparts D and I, 
or I and J of this part for Diesel engines) 
are required, unless waived by the Ad­
ministrator, before and after:

(A) Scheduled maintenance approved 
for durability-data engines, except main­
tenance performed under § 86.079-25(c)
(2) (i) (c);

(B) Unscheduled maintenance which 
may reasonably be expected to affect 
emissions.

(ii) The tests before and after sched­
uled maintenance, which are performed 
on durability-data engines prior to 117 
hours, are waived. The test before sched­
uled maintenance, which is performed 
on durability-data engines after 117 
hours and prior to 133 hours, is waived. 
The after-maintenance test must be run 
and the results used in the deterioration 
factor calculation in accordance with 
§ 86.079-28.

(iii) The idle speed reset and any 
scheduled maintenance on the emission- 
data engine shall be performed prior to 
the 125-hour test. The before-mainte­
nance and after-maintenance tests as­
sociated with idle speed reset and sched­
uled maintenance on the emission-data 
engine are waived.

(iv) Test data required by this para­
graph shall be air posted to the Adminis­
trator within 72 hours of test completion 
(or delivered within 5 working days), 
along with a complete record of all per­
tinent maintenance.

(v) When unscheduled maintenance is 
approved, a preliminary engineering re­
port, unless waived by the Administra­
tor, shall be air posted within 72 hours 
(or delivered within 5 working days). A 
final engineering report shall be de­
livered or air posted within 10 working 
days after the completion of the emis­
sion tests. The Administrator may ap­
prove an extension of the time require­
ments for the final engineering report.

(vi) All test data, maintenance re­
ports, and required engineering reports 
shall be compiled and provided to the 
Administrator in accordance with § 86.- 
079-23.

(6) The Administrator shall be given 
the opportunity to verify the existence 
of an overt indication of part failure 
and/or engine malfunction (e.g., mis­
firing, stalling).

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

(i) Are used in conjunction with 
scheduled maintenance on such com­
ponents;

(ii) Are used subsequent to the identi­
fication of an engine failure or malfunc­
tion, as provided in paragraph (c) (2) (v)
(A) of this section for durability-data 
engines or paragraph (c) (3) of this sec­
tion for emission-data engines; or,

(iii) Unless specifically authorized by 
the Administrator.

8. Section 86.079-26 is revised to read 
as follows:
§ 86.079—26 Mileage and service ac­

cumulation ; emission measurements.
(a) (1) Paragraph (a) of this section 

applies to light-duty vehicles and light- 
duty trucks.

(2) The procedure for mileage accu­
mulation will be the Durability Driving 
Schedule as specified in Appendix IV to 
this part. A modified procedure may also 
be used, if approved in advance by the 
Administrator. Except with the advance 
approval of the Administrator, all ve­
hicles will accumulate mileage at a 
measured curb weight which is within 
100 pounds of the estimated curb weight. 
If the loaded vehicle weight is within 100 
pounds of being included in the next 
higher inertia weight class as specified 
in § 86.125, the manufacturer may elect 
to conduct the respective emission tests 
at the higher loaded vehicle weight. 
Mileage will be accumulated on four- 
wheel drive vehicles in their normal on- 
highway mode of operation.

(3) Emission-data vehicles.
(i) Gasoline-fueled. (A) Each gas­

oline-fueled emission-data vehicle shall 
be driven 4000 miles with all emission 
control systems installed and operating. 
Complete exhaust emission tests shall be 
conducted at zero miles and 4000 miles 
on those vehicles selected under § 86.079- 
24 (b)(1) (ii) through (b)(1) (v). Com­
plete exhaust and evaporative emission 
tests shall be conducted at zero miles 
and 4000 miles on those vehicles selected 
under § 86.079-24(b) (1) (vii). The man­
ufacturer may at his option test the ve­
hicles selected under § 86.079-29(b) (1)
(vii) up to three times at the 4000-mile 
test point as long as the ±250-mile test 
tolerance is adhered to. The Adminis­
trator may determine under § 86.079- 
24(f) that no testing is required.

(B) The emission-data vehicle(s) se­
lected for testing under § 86.079-24 (b)
(1) (v) or (b) (1) (vii) (D) shall be driven 
6436 kilometers (4000 miles) at any alti­
tude. Emission tests shall be conducted 
at zero kilometers (zero miles) at any 
altitude and 6436 kilometers (4000 miles) 
under high altitude conditions.

(C) The emission-data vehicle (s) se­
lected for testing under § 86.079-24 (b)
(1) (v) or (b) (1) (vii) (D) and permitted 
to be tested for purposes of § 86.079-23
(b) (1) (ii) under the provisions of § 86.- 
079-24(b) (1) (vi) shall be driven 6436 
kilometers (4000 miles) at low altitude. 
Emission tests shall be conducted at zero 
kilometers (zero miles) at low altitude 
and 6436 kilometers (4000 miles) under 
both low and high altitude conditions. 
For the purposes of this subparagraph, 
low altitude means any elevation less 
than 549 meters (1800 feet).

(ii) Diesel. (A) Each Diesel emission- 
data vehicle shall be driven 6436 kilo­
meters (4000 miles) with all emission 
control systems installed and operating. 
Emission tests shall be conducted at zero 
kilometers (zero miles) and 6436 kilo­
meters (4000 miles).

(B) The emission-data vehicle(s) se­
lected for testing under § 86.079-24 (b)

(1) (v) shall be driven 6436 kilometers 
(4000 miles) at any altitude. Emission 
tests shall be conducted at zero kilo­
meters (zero miles) at any altitude and 
6436 kilometers (4000 miles) under high 
altitude conditions.

(C) The emission-data vehicle(s) se­
lected for testing under § 86.079-24(b)
(1) (v) and permitted to be tested for 
purposes of § 86.079-23 (b) (1) (ii) under 
the provisions of § 86.079-24(b) (1) (vi) 
shall be driven 6436 kilometers (4000 
miles) at low altitude. Emission tests 
shall be conducted at zero kilometers 
(zero miles) at low altitude and 6436 
kilometers (4000 miles) under both low 
and high altitude conditions. For the 
purpose of this subparagraph low alti­
tude means any elevation less than 549 
meters (1800 feet).

(4) Durability-data vehicles.
(i) Gasoline-fueled. Each gasoline- 

fueled durability-data vehicle selected by 
the Administrator or elected by the man­
ufacturer under § 86.079-24(c) (1) shall 
be driven, with all emission control sys­
tems installed and operating, for 50,000 
miles or such lesser distance as the Ad­
ministrator may agree to as meeting the 
objective of this procedure. Complete ex­
haust emission tests shall be made on 
all durability-data vehicles selected by 
the Administrator or elected by the man­
ufacturer under § 86.079-24 (c) at the fol­
lowing mileage points: 0; 5000; 10,000; 
15,000; 20,000; 25,000 ; 30,000; 35,000; 
40,000; 45,000; 50,000. The Administrator 
may determine under § 86.079-24 (f) that 
no testing is required.

(ii) Diesel. Each Diesel durability- 
data vehicle shall be driven, with all 
emission control systems installed and 
operating, for 50,000 miles or such lesser 
distance as the Administrator may agree 
to as meeting the objectives of this pro­
cedure. Complete emission tests (see 
§§ 86.106 through 86.145) shall be made 
at the following mileage points: 0; 5,000; 
10,000; 15,000; 20,000; 25,000; 30,000; 
35,000; 40,000; 45,000; and 50,000.

(5) All tests required by this subpart 
to be conducted after every 5,000 miles 
of driving of durability-data vehicles and
4,000 miles for emission-data vehicles 
must be conducted at any accumulated 
mileage within 250 miles of each of those 
test points.

(6) (i) The results of each emission 
test shall be supplied to the Adminis­
trator immediately after the test. The 
manufacturer shall furnish to the Ad­
ministrator explanation for voiding any 
test. The Administrator will determine 
if voiding the test was appropriate based 
upon the explanation given by the man­
ufacturer for the voided test. If a manu­
facturer eonducts multiple tests at any 
test point at which the data are intend­
ed to be used in the calculation of the 
deterioration factor, the number of tests 
must be the same at each point and may 
not exceed three valid tests. Tests be­
tween test points may be conducted as 
required by the Administrator. Data 
from all tests (including voided tests) 
shall be air posted to the Administrator 
within 24 hours (or delivered within 3 
working days). In addition, all test data
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shall be compiled and provided to the 
Administrator in accordance with § 86.- 
079-23. Where the Administrator con­
ducts a test on durability-data vehicle 
at a prescribed test point, the results of 
that test will be used in the calculation 
of the deterioration factor.

(ii) The results of all emission tests 
shall be rounded, using the “Rounding 
Off Method” specified in ASTM E 29-67, 
to the number of places to the right of 
the decimal point indicated by express­
ing the emission standards of this sub­
part to three significant figures.

(7) Whenever the manufacturer pro­
poses to. operate and test a vehicle which 
may be used for emission or durability 
data, he shall provide the zero-mile test 
data to the Administrator and make the 
vehicle available for such testing under 
§ 86.079-29 as the Administrator may 
require before beginning to accumulate 
mileage on the vehicle. Failure to com­
ply with this requirement will invalidate 
all test data submitted for this vehicle.

(8) Once a manufacturer begins to 
operate an emission-data or durability- 
data vehicle, as indicated by compliance 
with paragraph (a) (7) of this section, 
he shall continue to run the vehicle to
4,000 miles or 50,000 miles, respectively, 
and the data from the vehicle will be 
used in the calculations under § 86.079- 
28. Discontinuation of a vehicle shall be 
allowed only with the written consent of 
the Administrator.

(9) (i) The Administrator may elect to 
operate and test any test vehicle during 
all or any part of the mileage accumula­
tion and testing procedure. In such 
cases, the manufacturer shall provide 
the vehicle (s) to the Administrator with 
all information necessary to conduct this 
testing.

(ii) The test procedures in §§ 86.106 
through 86.145 will be followed by the 
Administrator. The Administrator will 
test the vehicles at each test point. Main­
tenance may be performed by the manu­
facturer under such conditions as the 
Administrator may prescribe.

(iii) The data developed by the Ad­
ministrator for the engine-system com­
bination shall be combined with any 
applicable data supplied by the manu«- 
facturer on other vehicles of that combi­
nation to determine the applicable de­
terioration factors for the combination. 
In the case of a significant discrepancy 
between data developed by the Adminis­
trator and that submitted by the manu­
facturer, the Administrator’s data shall 
be used in the determination of deterio­
ration factors.

(10) Emission testing of any type with 
respect to any certification vehicle other 
than that specified in this subpart is not 
allowed except as such testing may be 
specifically authorized by the Adminis­
trator.

(11) This section does not apply to 
testing conducted to meet the require­
ments of § 86.079-23 (b) (2).

(b) (1) Paragraph (b) of this section 
applies to heavy-duty engines.

(2) (i) For gasoline-fueled engines, 
the dynamometer service accumulation 
schedule will consist of several operating

conditions which give the percent loads 
and the modes as specified in the follow­
ing chart. The percentage of time in each 
mode must be held within the limits 
specified. The maximum observed torque 
for each mode in the service accumula­
tion cycle must be determined at the rpm 
at which the mode is being conducted. 
The percent load for that mode will be 
determined from the maximum torque 
at the rpm at which the mode is being 
conducted.

•Mode Observed torque (percent- Percentage oi 
age of maximum observed) time

Idle___Idle____________   23 (22 to 24).
CT.......CT—......................   14 (13 to 15).
P T D __10..-............ ............ ______ 6 (5 to 7).
Cruise.. 25____ ____________ . . . .  31 (30 to 32).
P T A ... 5 5 ... ..............    15 (14 to 16).
PL___ 90..___________  11 (10 to 12).

(ii) The equivalent control parameter 
tqr engine loading will be manifold vac­
uum, manifold pressure, or torque. Usage 
of one of the three parameters will re­
quire approval in advance by the Admin­
istrator. The control parameter values 
that correspond to the appropriate per­
cent loads as specified in the emission 
test cycle will be initially determined at 
the zero-hour point or after an appro­
priate break-in procedure. The control 
parameter values determined initially 
will be used for the entire service accu­
mulation schedule. If at any time during 
the service accumulation, the 90 percent 
torque value cannot be attained, the en­
gine shall be operated at wide-open 
throttle.

(iii) The average speed shall be be­
tween 1,650 and 1,700 rpm. Subject to 
the requirements as to average speed, 
there must be operation at speeds in ex­
cess of 3,200 rpm (but not in excess of 
governed speed for governed engines or 
rated speed for non-govemed engines) 
for a cumulative maximum of 0.5 per­
cent of the actuah cycle time, excluding 
time in transient conditions. Maximum 
cycle time shall be 15 minutes. A cycle 
approved in advance by the Administra­
tor shall be used.

(3) (i) For Diesel engines, the follow­
ing criteria must be met before service 
accumulation can begin. Failure to com­
ply with these requirements shall invali­
date all test data submitted for an en­
gine.

(A) Each engine shall produce at least 
95 percent of the maximum horsepower, 
corrected to rating conditions, at 95 to 
100 percent of the rated speed.

(B) The fuel rate at maximum horse­
power shall be within manufacturer’s 
specifications.

(ii) During service accumulation, 
hours can be credited toward the required 
service accumulation hours when the 
following criteria are met. If these cri­
teria cannot be met, engine operation 
shall be discontinued and the Adminis­
trator shall be notified immediately. (Ad­
justments to the fuel rate can be ap­
proved under the provisions of § 86.079- 
25.)

observed at the zero-hour point. Horse­
power values shall be corrected to the 
rating conditions.

(B) The engine shall be operated at 
75 percent of the inlet and exhaust re­
strictions specified in § 86.879-8 except 
that the tolerance will be ±3 inches of 
water and±0.5 inch of Hg respectively.

. (C) During each emission test the in­
let and exhaust restrictions shall be as 
specified in § 86.879-8.

(4) If $ break-in procedure is used the 
procedure must be the same as recom­
mended to the ultimate purchaser. Prior 
approval by the Administrator is re­
quired for use of any break-in procedure. 
The hours accumulated during the 
break-in procedure will not be counted as 
part of the service accumulation.

(5) Emission-data engines: Each emis­
sion-data engine shall be operated for 
125 hours with all emission control sys­
tems installed and operating. An emis­
sion test shall be conducted at 125 hours. 
A zero-hour emission may be performed 
after the engine has been approved by 
the Administrator to begin service accu­
mulation. Evaporative emission controls 
need not be connected provided normal 
operating conditions are maintained in 
the engine induction system.

(6) Durability-data engines: Each 
gasoline-fueled durability-data engine 
shall be operated, with all emission con­
trol systems installed and operating, for 
1,500 hours. Each Diesel durability-data 
engine shall be operated for 1,000 hours. 
Emission measurement, as prescribed, 
shall be made at 12&-hour intervals be­
ginning at 125 hours of operation. A zero- 
hour emission test may be performed 
after the engine has been approved by 
the Administrator to begin service accu­
mulation. Evaporative emission controls 
need not be connected provided normal 
operating conditions are maintained in 
the engine induction system.

(7) All tests required by this subpart 
to be conducted after 125 hours of op­
eration or at any multiple of 125 hours 
may be conducted at any accumulated 
number of hours within 8 hours of 125 
hours or the appropriate multiple of 125 
hours respectively.

(8) (i) Daata from all emission tests 
(including voided tests) shall be air 
posted to the Administrator within 72 
hours (or delivered within 5 working 
days). The manufacturer shall furnish 
to the Administrator an explanation for 
voiding any test. The Administrator will 
determine if voiding the test was appro­
priate based upon the explanation given 
by the manufacturer for the voided test. 
If a manufacturer conducts multiple 
tests at any test point at which the data 
are intended to be used in the calculation 
of the deterioration factor, the number 
of tests must be the same at each point 
and may not exceed 3 valid tests. Tests 
between test points may be conducted 
as required by the Administrator. In ad­
dition, all test data shall be compiled 
and provided to the Administrator in ac­
cordance with § 86.079-23. Where the

(A) Each engine shall produce at least Administrator conducts a test on a 
95 percent of the maximum horsepower, durability-data engine at a prescribed 
at 95 to 100 percent of the rated speed, test point, the results of that test will
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toe used in the calculation of the deteri­
oration factor.

(ii) The results of all emission tests 
shall be recorded and reported to the 
Administrator using two places to the 
right of the decimal point. These num­
bers shall be rounded in accordance with 
the “Rounding Off Method” specified in 
ASTM E 29-67.

(9) Whenever the manufacturer pro­
poses to operate and test an engine which 
may be used for emission or durability 
data, he shall provide such information 
concerning components used on the en­
gine as the Administrator may require 
and make the engine available for such 
testing under § 86.079-29 as the Admin­
istrator may require, before beginning to 
accumulate hours on the engine. Fail­
ure to comply with this requirement will 
invalidate all test data later submitted 
fbr this engine.

(10) Once a manufacturer begins to 
operate an emission-data or durability- 
data engine, as indicated by compliance 
with paragraph (b) (9) of this section, 
he shall continue to run any emission- 
data engine to 125 hours, any gasoline- 
fueled durability-data engine to 1,500 
hours, and any Diesel durability-data 
engine to 1000 hours. The data from the 
engine will be used in the calculations 
under § 86.345. Discontinuation of an 
engine shall be allowed only with the 
prior written consent of the Adminis­
trator.

(11) (i) The Administrator may elect 
to operate and test any test engine dur­
ing all or any part of the service accu­
mulation and testing procedure. In such 
cases the manufacturer shall provide the 
engine (s) to the Administrator with all 
information necessary to conduct the 
testing.

(11) The test procedures (Subparts 
D or H of this part for gasoline-fueled 
engines, and Subparts D, I, or J of this 
part for Diesel engines) will be followed 
by the Administrator. The Administra­
tor will test the engines at each test 
point. Maintenance may be performed 
by the manufacturer under such condi­
tions as the Administrator may pre­
scribe.

(iii) The data developed by the 
Administrator for the engine-system 
combination shall be combined with any 
applicable data supplied by the manu­
facturer on other engines of that com­
bination to determine the applicable 
deterioration factors for the combina­
tion. In the case of a significant discrep­
ancy between data developed by the 
Administrator and that submitted by the 
manufacturer, the Administrator’s data 
shall be used in the determination of 
deterioration factors.

(12) Emission testing of any type with 
respect to any certification engine other 
than that specified in this subpart is not 
allowed except as such testing may be 
specifically authorized by the Admin­
istrator.

9. New §§ 86.079-27 through 86.079-29 
are added and read as follows:
§ 86.079—27 Special lest procedures.

(a) For light-duty vehicles and light- 
duty trucks the Administrator may, on

RULES AND REGULATIONS

the basis of a written application there­
fore by a manufacturer, prescribe test 
procedures, other than those set forth 
in this part, for any motor vehicle which 
he determines is not susceptible to satis­
factory testing by the procedures set 
forth herein or in Subpart B of this 
part.

(b) For heavy-duty engines:
(1) The Administrator, may on the 

basis of a written application therefore 
by a manufacturer, prescribe test pro­
cedures, other than those set forth in 
this subpart, for any motor-vehicle en­
gine which he determines is not suscep­
tible to satisfactory testing by the pro­
cedures set forth herein or in Subparts 
D and I of this part.

(2) If the manufacturer does not sub­
mit a written application for use of spe­
cial test procedures but the Administra­
tor determines that a motor-vehicle 
engine is not susceptible to satisfactory 
testing by -the procedures set forth 
herein, the Administrator will reject the 
applicable portions of the application. 
The Administrator shall notify the 
manufacturer in writing and set forth 
the reasons for such rejection in accord­
ance with the provisions of § 86.079— 
22(c).
§ 86.079—28 Compliance with emission 

standards.
(a) (1) Paragraph (a) of this section 

applies to light-duty vehicles and light- 
duty trucks.

(2) The applicable exhaust and fuel 
evaporative emission standards of this 
subpart apply to the emissions of ve­
hicles for their useful life.

(3) Since it is expected that emission 
control efficiency will change with mile­
age accumulation on the vehicle, the 
emission level of a vehicle whieh has 
accumulated 50,000 miles will be used as 
the basis for determining compliance 
with the standards.

(4) The procedure for determining 
compliance of a new motor vehicle with 
exhaust emission standards is as follows:

(i) Separate emission deterioration 
factors shall be determined from the ex­
haust emission results of the durability- 
data vehicle(s) for each engine-system 
combination. A separate factor shall be 
established for exhaust HC, exhaust CO, 
and exhaust NOx for each engine-sys­
tem combination. A separate evaporative 
emission deterioration factor shall be de­
termined for each evaporative emission 
family-evaporative emission control sys­
tem combination from the testing con­
ducted by the manufacturer.

(A) The applicable results to be used 
in determining the exhaust emission de­
terioration factors for each engine-sys­
tem combination shall be:

(1) All valid exhaust emission data 
from the tests required under § 86.079- 
26(a) (4) except the zero-mile tests. 
These shall include the official test re­
sults, as determined in § 86.079-29 for 
all tests conducted on all durability-data 
vehicles of the combination selected un­
der § 86,079-24 (c) (including all vehicles 
elected to be operated by the manufac­
turer under § 86.079—24(c) (1) (ii) ).

(2) All exhaust emission data from 
the tests conducted before and after the 
scheduled maintenance provided in 
§ 86.079-25.

(3) All exhaust emission data from 
tests required by maintenance approved 
under § 86.079-25, in those cases where 
the Administrator conditioned his ap­
proval for the performance of such 
maintenance on the inclusion of such 
data in the deterioration factor calcula­
tion.

(B) All applicable exhaust emission 
results shall be plotted as a function of 
the mileage on the system, rounded to 
the nearest mile, and the best fit straight 
lines, fitted by the method of least 
squares, shall be drawn through all these 
data points. The interpolated 4,000- and 
50,000-mile points on this line must be 
within the standards provided in § 86.-
078-8 or § 86.079-9, as applicable, or the 
data will not be acceptable for use in cal­
culation of a deterioration factor, unless 
no applicable data point exceeded the 
standard. An exhaust emission deterio­
ration factor shall be calculated for each 
engine-system combination as follows:

Factor= Exhaust emissions interpolated to
50.000 miles exhaust emissions interpolated 
to 4,000 miles.
These interpolated values shall be car­
ried out to a minimum of four places to 
the right of the decimal point before di­
viding one by the other to determine the 
deterioration factor. The results shall be 
rounded to three places to the right of the 
decimal point in accordance with ASTM 
E 29-67.

(C) An evaporative emissions dete­
rioration factor shall be determined from 
the testing conducted as described in 
§ 86.079-21 (b) (4) (ii), for each evapora­
tive emission family-evaporative emis­
sion 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.
The factor shall be established to a min­
imum of two places to the right of the 
decimal.

(ii) (A) The official exhaust emission 
test results for each emission-data ve­
hicle at the 4,000-mile test point shall be 
multiplied by the appropriate deteriora­
tion factor: Provided, That if a deterio­
ration factor as computed in paragraph
(a) (4) (i) (B) of this section is less than 
one, that deterioration factor shall be 
one for the purposes of this paragraph.

(B) The official evaporative emission 
test results for each evaporative emis­
sion-data vehicle at the 4,000-mile test 
point shall be adjusted by addition of the 
appropriate deterioration factor: Pro­
vided, That if a deterioration factor as 
computed in paragraph (a) (4) (i) (C) of 
this section is less than zero, that dete­
rioration factor shall be zero for the pur­
posed of this paragaph.

(iii) The emissions, to compare with 
the standard shall be the adjusted emis­
sions of paragraph (a) (4) (ii) (A) and 
(B) of this section for each emission- 
data vehicle. Before any emission value
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is compared with the standard, it shall 
be rounded, in accordance with ASTM 
E 29-67, to two significant figures. The 
rounded emission values may not exceed 
the standard, i

(iv) Every test vehicle of an engine 
family must comply with the exhaust 
emission standards, as determined in 
paragraph (a) (4) (iii) of this section, 
before any vehicle in that family may be 
certified.

(v) Every test vehicle of an evapora­
tive emission family must comply with 
the evaporative emission standards, as 
determined in paragraph (a) (4) (iii) of 
this section, before any vehicle in that 
family may be certified.

(b) (1) Paragraph (b) of this section 
applies to heavy-duty engines.

(2) The exhaust emission standards 
for gasoline-fueled engines in § 86.079- 
10 or for Diesel engines in § 86.079-11 
apply to the emissions of engines for 
their useful life.

(3) Since emission control efficiency 
decreases with the accumulation of 
hours on the engine, the emission level 
qf a gasoline-fueled engine which has 
accumulated 1,500 hours of dynamom­
eter operation or a Diesel engine which 
has accumulated 1,000 hours of dyna­
mometer operation will be used as the 
basis for determining compliance with 
the standards.

(4) The procedure for determining 
compliance of a new engine with exhaust 
emission standards is as follows :

(i) Separate emission deterioration 
factors shall be determined from thè 
emission results of the durability-data 
engines for each engine-system combi­
nation. Separate factors shall be estab­
lished for HC, CO, and for the combined 
emissions of HC and NOx. For Diesel en­
gines, separate factors shall also be es­
tablished for the acceleration mode 
(designated as “A”), the lugging mode 
(designated as “B”) and the peak 
opacity (designated as “C”) .

(A) The applicable results to be used 
in determining the.deterioration factors 
for each combination shall be:

(1) All valid emission data from the 
tests required under § 86.079-26 (b). 
These shall include the official test re­
sults, as determined in § 86.079-29, for 
all tests conducted on all gasoline-fueled 
durability-data engines of the combina­
tion selected under § 86.079-24 (c) (2) or 
on all Diesel durability-data engines of 
the combination selected under § 86.079- 
24(c) (3) (including all engines elected to 
be operated by the manufacturer under 
§ 86.079-24 (c) (2) (iii) for gasoline- 
fueled engines or under § 86.079-24 (c)
(3) (ii) for Diesel engines).

(2) All emission data from the tests 
conducted before and after maintenance 
provided in § 86.079-25(c) (2) (i) (A) for 
gasoline-fueled engines or in § 86.079-25
(c) (2) (i) (B) for Diesel engines.

(3) All emission data from the tests 
conducted before and after maintenance 
provided in § 86.079-25 (c) (2) (v) (C) for 
Diesel engines if emission tests were 
conducted.

(B) All applicable emission results for
(1) HC, (2) CO, (3) HC+NOx, (4) ac­
celeration smoke (“A”), (5) lugging

smoke (“B”) , and (6) peak smoke (“C”) 
shall be plotted as a function of dura­
bility hours which shall be consistently 
rounded to the nearest hour. Emission 
data shall have two figures to the right 
of the decimal. The best fit straight lines, 
fitted by the method of least squares, 
shall be drawn through these data 
points. The interpolated 125-hour and 
1,500-hour points for gasoline-fueled 
engines or the 1,000-hour point for Diefeel 
engines qn each line, rounded to whole 
numbers in accordance with ASTM E 29- 
67, must be within the standards speci­
fied in § 86.079-10 for gasoline-fueled 
engines or in § 86.079-11 for Diesel 
engines or the data shall not be used in 
the calculation of a deterioration factor, 
unless no applicable data points exceed 
the standards.

(C) The interpolated values shall be 
fised to calculate a deterioration factor as 
follows:

Factor= Exhaust emissions interpolated to 
1,500 hours for gasoline-fueled engines or to 
1,000 hours for Diesel engines minus the 
exhaust emissions interpolated to 125 hours. 
(Negative deterioration factors shall be con­
sidered zero.)

(ii) The appropriate deterioration fac­
tor, carried out to two places to the right 
of the decimal point, shall be added to 
the exhaust emission test results, carried 
out to two places to the right of the 
decimal point, for each emission-data 
engine.

(iii) The emission values to compare 
with the standards shall be the adjusted 
emission values of paragraph (b) (4) (ii) 
of this section rounded to two significant 
figures in accordance with ASTM E 29- 
67 for each emission-data engine.

(iv) Every test engine of engine family 
must comply with all applicable stand­
ards, as determined in paragraph (b)
(4) (iii) of this section, before any engine 
in that family will be certified.
§ 86.079—29 Testing by the Administra­

tor.
(a) (1) Paragraph (a) of this section 

applies to light-duty vehicles and light-1 
duty trucks.

(2) The Administrator may require 
that any one or more of the’test vehicles 
be submitted to him, at such place or 
places as he may designate, for the pur­
poses of conducting emissions tests. The 
Administrator may specify that he will 
conduct such testing at the manufactur­
er’s facility, in which case instrumenta­
tion and equipment specified by the Ad­
ministrator shall be made available by 
the manufacturer for test operations. 
Any testing conducted at a manufactur­
er’s facility pursuant to this paragraph 
shall be scheduled by the manufacturer 
as promptly as possible.

(3) (i) Whenever the Administrator 
conducts a test on a test vehicle, the re­
sults of that test shall, unless subse­
quently invalidated by the Administra­
tor, comprise the official data for the 
vehicle at the prescribed test point and 
the manufacturer’s data for that pre­
scribed test point shall not be used in 
determining compliance with emission 
standards.

(ii) Whenever the Administrator does 
not conduct a test on a test vehicle at 
a test point, the manufacturer’s test 
data will be accepted as the official data 
for that test point: Provided, That if 
the Administrator makes a determina­
tion based on testing under paragraph
(a) (2) of this section that there is a 
lack of correlation between the manu­
facturer’s test equipment and the test 
equipment used by the Administrator, 
no manufacturer’s test data will be ac­
cepted for purposes of certification until 
the reasons for the lack of correlation 
are determined and the validity of the 
data is established by the manufacturer; 
And further provided, That if the Ad­
ministrator has reasonable basis to be­
lieve that any test data submitted by 
the manufacturer is not accurate or has 
been obtained in violation of any pro­
visions of this part, the Administrator 
may refuse to accept that data as the 
official data pending retesting or submis­
sion of further information. If the 
manufacturer conducts more than one 
test on a vehicle, as authorized under 
§ 86.079-26(a) (3) (i) (A), the data from 
the last test in that series of tests on 
that vehicle will constitute the official 
data.

(iii) (A) The emission-data vehicle 
presented to the Administrator for test­
ing shall be calibrated within the pro­
duction tolerances applicable to the 
manufacturer’s specifications to be 
shown on the vehicle label (see § 86.079- 
35(a) (1) (iii) (D )) as specified in the 
application for certification. If the Ad­
ministrator determines that a vehicle 
is not within such tolerances, the ve­
hicle shall be adjusted at the facility 
designated by the Administrator prior 
to the test and an engineering report 
shall be submitted to the Administra­
tor describing the corrective action 
taken. Based on the engineering report, 
the Administrator will determine if the 
vehicle shall be used as an emission- 
data vehicle,

(B) If the Administrator determines 
that the test data developed on an emis­
sion-data vehicle under paragraph (a)
(3) (i) of this section would cause that 
vehicle to fail due to excessive 4,000 
mile emissions or by application of the 
appropriate deterioration factor, then 
the following procedure shall be ob­
served :

(1) The manufacturer may request a 
retest. Before the retest, the vehicle 
may be readjusted to manufacturer’s 
specifications, if these adjustments were 
made incorrectly prior to the first test, 
and other maintenance or repairs may 
be performed in accordance with 
§ 85.079-25. All work on the vehicle shall 
be done at such location and under such 
conditions as the’ Administrator may 
prescribe.
C 1ST The vehicle will be retested by the 
Administrator and the results of this 
test shall comprise the official data for 
¡the emission-data vehicle.

(iv) If sufficient durability data are 
not available at the time of any emis­
sion test conducted under paragraph
(a) (2) of this section to enable the Ad­
ministrator to determine whether an
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emission-data vehicle would fail, the 
manufacturer may request a retest in 
accordance with the provisions of para­
graphs (a) (3) (iii) (A) and (B) of this 
section. If the manufacturer does not 
promptly make such request, he shall 
be deemed to have waived the right to 
a retest. A request for retest must be 
made before the manufacturer removes 
the vehicle from the test premises.

(b) (1) Paragraph (b) of this section 
applies to heavy-duty engines.

(2) The Administrator may require 
that any one or more of the test engines 
be submitted to him, at such place or 
places as he may designate, for the pur­
pose of conducting emissions tests. The 
Administrator may specify that he will 
conduct such testing at the manufac­
turer’s facility, in which case instru­
mentation and equipment specified by 
the Administrator shall be made avail­
able by the manufacturer for test op­
erations. Any testing conducted at a 
manufacturer’s facility pursuant to this 
paragraph shall be scheduled by the 
manufacturer as promptly as possible.,

(3) (i) Whenever the Administrator 
conducts a test on a test engine the 
results of that test, unless subsequently 
invalidated by the Administrator, shall 
comprise the official data for the engine 
at that prescribed test point and the 
manufacturer’s data for that prescribed 
test point shall not be used in deter­
mining compliance with emission stand­
ards.

(ii) Whenever the Administrator does 
not conduct a test on a test engine at 
a test point, the manufacturer’s test 
data will be accepted as the official data 
for that test point: Provided, That if the 
Administrator makes a determination 
based on testing under paragraph (b) (2) 
of this section that there is a lack of 
correlation between the manufacturer’s 
test equipment and the test equipment 
used by the Administrator, no manufac­
turer’s test data will be accepted for 
purposes of certification until the rea­
sons for the lack of correlation are de­
termined and the validity of the data 
is established by the manufacturer: And 
further provided, That if the Adminis­
trator has reasonable basis to believe that 
any test data submitted by the manu­
facturer is not accurate or has been ob­
tained in violation of any provision of 
this part, the Administrator may refuse 
to accept that data as the official data 
pending retesting or submission of fur­
ther information.

(iii) (A) The emission-data engine 
presented to the Administrator for test­
ing shall be calibrated within the pro­
duction tolerances applicable to the 
manufacturer’s specifications to be 
shown on the engine label (see § 86.079- 
35(a) (2) (iii) ) as specified in the appli­
cation for certification. If the Adminis­
trator determines that an engine is not 
within such tolerances, the engine shall 
be adjusted at the facility designated by 
the Administrator prior to the test and 
an engineering report shall be submitted 
to the Administrator describing the cor­
rective-action taken. Based on the en­
gineering report the Administrator will 
determine if the engine shall be used 
as an emission-data engine.

(B) If the Administrator determines 
that the test data developed under para­
graph (b) (3) (iii) (A) of this section 
would cause the emission-data engine to 
fail due to excessive 125-hour emission 
values or by the application of the ap­
propriate deterioration factor, then the 
following procedure shall be observed.

U) The manufacturer may request 
a retest. Before the retest, the engine 
may be readjusted to manufacturer’s 
specifications if these adjustments were 
made incorrectly prior to the first test, 
and other maintenance or repairs may 
be performed in accordance with 
§ 86.079-25. All work on the engine shall 
be done at such location and under such 
conditions as the Administrator may 
prescribe.

(2) The engine will be retested by the 
Administrator and the results of this test 
shall comprise the official data for the 
emission-data engine.

(iv) If sufficient durability data are 
not available at the time of any emission 
test conducted under paragraph (b) (2) 
of this section to enable the Adminis­
trator to determine whether an emis­
sion-data engine would fail, the manu­
facturer may request a retest in accord­
ance with the provisions of paragraphs
(b) (3) (iii) (B) (I) and (2) of thjs sec­
tion. If the manufacturer does not 
promptly make such request, he shall be 
deemed to have waived the right to a 
retest. A request for retest must be made 
before the manufacturer removes the 
engine from the test premises.

10. Section 86.079-30 is revised to read 
as follows :
§ 86.079—30 Certification.

(a) (1) If, after a review of the test 
reports and data submitted by the manu­
facturer, data derived from any inspec­
tion carried out under § 86.078-7 (c) and 
any other pertinent data or information, 
the Administrator determines that a 
test vehicle(s) (or test engine(s)) meets 
the requirements of the Act and of this 
subpart, he will issue a certificate of 
conformity with respect to such vehi­
cle^) (or engine(s) ) except in cases 
covered by paragraph (c) of this section. 
If applicablé, the certificate will state 
which vehicles are certified for sale at 
high altitude.

(2) Such certificate will be issued for 
such period not to exceed one model year 
as the Administrator may determine and 
upon such terms as he may deem neces­
sary to assure that any new motor ve­
hicle (or new motor vehicle engine) cov­
ered by the certificate will meet the 
requirements of the Act and of this part. 
Each such certificate shall contain the 
following language:

This certificate covers only those new mo­
tor vehicles (or new motor vehicle engines) 
which conform, in all material respects, to 
the design specifications that applied to 
those vehicles (or engines) described in the 
application for certification and which are 
produced during t h e -----model year pro­
duction period of the said manufacturer, as 
defined in 40 CFR 86.079-2.

I t is a term of this certificate that the 
manufacturer shall consent to all inspections 
described in 40 CFR 86.078-7(c) which con­
cern either the vehicle (or engine) certified,

or any production vehicle (or production 
engine) covered by this certificate, or any 
production vehicle (or production engine) 
which when completed will be claimed to 
be covered by this certificat^. Failure to com­
ply with all the requirements of § 86.078^7(c) 
with respect to any such vehicle (or engine) 
may lead to revocation or suspension of this 
certificate as specified in 40 CFR § 86.079- 
30(c). It is also a term of this certificate 
tha t this certificate may be revoked or sus­
pended for the other reasons stated in 
§ 86.079-30 (c) or (d).

(3) One such certificate will be issued 
for each engine family and will certify 
compliance with no more than one set 
of applicable standards except that for 
gasoline-fueled light-duty vehicles and 
light-duty trucks, one such certificate 
will be issued for each engine family- 
evaporative emission family combination 
and will certify compliance with no more 
than one set of applicable standards.

(4) A violation of section 203(a) <0  
of the Clean Air Act occurs when any 
manufacturer sells, offers for sale,' in­
troduces or delivers for introduction into 
commerce any .light-duty vehicle or 
light-duty truck, subject to the regula­
tions under the Act, which is not covered 
by a certificate of conformity at high 
altitude issued under this part:

(i) At a designated high-altitude lo­
cation, unless such manufacturer has 
substantial reason to believe that such 
motor vehicle will not be sold to an ulti­
mate purchaser for principal use at a 
designated high-altitude location; or,

(ii) At an other than designated high- 
altitude location, when such manufac­
turer has reason to believe that such 
motor vehicle is intended by the ultimate 
purchaser to be used principally at a 
designated high-altitude location.

(5> For the purpose of paragraph (a) 
of this section, “designated high-altitude 
location” is any county which has sub­
stantially all of its area located above 
1,219 meters (4,000 feet) and which is 
identified below.
C o u n t ie s  L ocated S u b s t a n t ia l l y  Above 1,219

.  M ete r s  (4,000 F e e t ) i n  E l ev a t io n

Apache
STATE OP ARIZONA

Navajo

Adams
STATE O F COLORADO

Jefferson
Alamosa Lake
Arapahoe La Plata
Archuleta Larimer
Boulder Las Antimas
Chaffee Lincoln
Clear Creek Mesa
Conejos Mineral
Costilla Moffat
Crowley Montezuma
Custer Montrose
Dolores Morgan
Delta Ourajj
Denver Park
Douglas Pitkin
Eagle Pueblo
Elbert Rio Banco
El Paso Rio Grande
Fremont Routt
Garfield Saguache
Gilpin San Juan
Grant San Miguel
Gunnison Summit
Hinsdale Teller
Huerfano Washington
Jackson Weld
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STATE OP IDAHO

Bannock C uster
Bear Lake F rank lin
B ingham F rem ont
Blaine Jefferson
Bonneville M adison
B utte M inidoka
Camas O neida
Caribou Power
Cassia T eton
d a r k Valley

STATE OF M ONTANA

Beaverhead M adison
Deer Lodge M eagher
G alla tin P ark
Jefferson Silver Bow

STATE OF NEBRASKA

B anner
Kim ball

Sioux

STATE OP NEVADA

Carson d t y L ander
Douglas Lyon
Elko M ineral
Esm eralda Storey
Eureka
H um boldt

W hite P ine

STATE O P N E W  M EXICO

Bernalillo M ora
C atron Bio Arriba
Colfax Sandoval
Curry San Ju a n
De Baca S an  Miguel
G ran t S an ta  Fe
G uadalupe Sierra
H arding Socorro
Lincoln Taos
Los Alamos Torrance
Luna U nion
McKinley

Lake

Valencia
STATE O P OREGON 

STATE O P U T A H

Beaver P iu te
Box Eider Rich
Cache S alt Lake
Carbon San Ju a n
Daggett Sanpete
Davis Sevier
Duchesne Sum m it
Emery Tooele
G rand U in tah
Iron U tah
Juab W asatch
Kane W ayne
M illard
Morgan

W eber

STATE OP W Y O M IN G

Albany N atrona
Carbon N iobrara
Converse Park
Frem ont P la tte
Goshen S u b le tte
Hot Springs Sw eetwater
Johnson T eton
Laramie U in ta
Lincoln W eston

(6) The provisions of paragraph (a)
(4) of this section shall not apply to 
any light-duty vehicle or light-duty 
truck, sold, offered for sale, introduced, 
or delivered for introduction into com­
merce in California, provided that the 
vehicle is covered by a certificate of con­
formity with emission standards in effect 
in California.

(7) . Certificates issued for light-duty 
vehicles or light-duty trucks certified 
with catalytic converters shall be sub­
ject to the following term in addition to 
the term in paragraph (a) (2) of this

section: “Catalyst-equipped vehicles, 
otherwise covered by this certificate, 
which are driven outside the United 
States, Canada, and Mexico will be pre­
sumed to have been operated on leaded 
gasoline resulting in deactivation of the 
catalysts. If these vehicles are imported 
or offered for the importation without 
retrofit of the catalyst, they will be con­
sidered not to be within the coverage of 
this certificate unless included in a cata­
lyst control program operated by a man­
ufacturer or a United States Govern­
ment Agency and approved by the Ad­
ministrator.”

(8> Certificates issued for incomplete 
light-duty trucks shall be subject to the 
following term in addition to the term 
in paragraph (a) (2) of this section: 
“For incomplete light-duty trucks, this 
certificate covers only those new motor 
vehicles which when completed by hav­
ing the primary load-carrying device or 
container attached, conform to the max­
imum curb weight and frontal area lim­
itations described in the application for 
certification as required in 40 CFR 86.-
079-21(d).”

(9) Certificates issued for heavy-duty 
engines shall be subject to the following 
term in addition to the term in para­
graph (a) (2) of this section: “For heavy- 
duty engines, this certificate covers only 
those new motor vehicle engines installed 
in heavy-duty vehicles which conform 
to the minimum gross vehicle weight rat­
ing, curb weight, or frontal area limita­
tions for heavy-duty vehicles described 
in 40 CFR 86.079-2.”

(b) (1) The Administrator will deter­
mine whether a vehicle (or engine) cov­
ered by the application complies with ap­
plicable standards by observing the fol­
lowing relationships:

(i) Light-duty vehicles and light-duty 
trucks. (A) The durability-data vehi- 
cle(s) selected under § 86.079-24(c) (1)
(i) shall represent all vehicles of the 
same engine-system combination.

(B) The emission-data vehicle (s) 
selected under § 86.079-24 (b) (1) (ii), (b)
(1) (iii), and (b) (1) (iv) shall represent 
all vehicles of the same engine-system 
combination as applicable to be sold be­
low 4,000 ft.

(C) The emission-data vehicle (s) 
selected under § 86.079-24 (b) (1) (vii)
(A) and (b) (i) (vii) (B) shall represent 
all vehicles of the same evaporative con­
trol system within the evaporative 
family, as. applicable, to be sold below
4,000 ft.

(D) The emission-data vehicle (s) 
selected under § 86.079-24(b) (1) (v) shall 
represent all vehicles of the same engine- 
system combination to be sold at high 
altitude.

(E) The emission-data vehicle (s) 
selected under § 86.079-24 (b) (1) (vii) (D) 
shall represent all vehicles of the same 
evaporative control system within the 
evaporative family sold at high altitude.

(ii) Gasoline-fueled heavy-duty 
engines. (A) A test engine selected under 
§ 86.079-24 (b) (2) (ii) and Civ) shall rep­
resent all engines in the same engine 
family of the same engine displacement-

exhaust emission controll system com­
bination.

(B) A test engine selected under 
§ 86.079-24 (b) (2) (iii) shall represent all 
engines in the same engine family of the 
same engine displacement-exhaust emis­
sion control system combination.

(C) A test engine selected under 
§ 86.079-24 (c) (2) (i) shall represent all 
engines of the same engine-system com­
bination.

(iii) Diesel heavy-duty engines. (A) A 
test engine selected under § 86.079-24(b)
(3) (ii) shall represent all engines in the 
same engine-system combination.

(B) A test engine selected under 
§ 86.079-24(b) (3) (iii) shall represent all 
engines of that emission control system 
at the rated fuel delivery of the test 
engines.

(C) A test engine selected under 
§ 86.078-24(c) (3) (i) shall represent all 
engines of the same engine-system 
combination.

(2) The administrator will proceed as 
in paragraph (a) of this section with 
respect to the vehicles (or engines) be­
longing to an enginé family or engine 
family-evaporative emission family 
combination (as applicable), all of 
which comply with all applicable stand­
ards.

(3) If, after a review of the test reports 
and data submitted by the manufac­
turer, data derived from any additional 
testing conducted pursuant to § 86.079- 
29, data or information derived from any 
inspection carried out under § 86.078- 
7(c) or any other pertinent data or in­
formation, the Administrator determines 
that one or more test vehicles (or test 
engines) of the certification test fleet 
do not meet applicable standards, he will 
notify the manufacturer in writing, set­
ting forth the basis for his determina­
tion. Within 30 days following receipt 
of the notification, the manufacturer 
may request à hearing on the Adminis­
trator’s determination. The request shall 
be in writing, signed by an authorized 
representative of the manufacturer and 
shall include a statement specifying the 
manufacturer’s objections to the Admin­
istrator’s determination and data in sup­
port of such objections. If, after a re­
view of the request and supporting data, 
the Administrator finds that the request 
raises a substantial factual issue, he 
shall provide the manufacturer a hear­
ing in accordance with § 86.078-6 with 
respect to such issue.

(4) For light-duty vehicles and light- 
duty trucks the manufacturer may, at 
his option, proceed with any of the fol­
lowing alternatives with respect to an 
emission-data vehicle determined not in 
compliance with all applicable standards 
for which it was tested:

(i) Request a hearing under § 86.078- 
6; or

(ii) Remove the vehicle configura­
tion (or evaporative vehicle configura­
tion, as applicable) which failed, from 
his application;

(A) If the failed vehicle was tested 
for compliance with exhaust emission 
standards only: The Administrator may 
select, in place of the failed vehicle, in
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accordance with the selection criteria 
employed in selecting the failed vehicle, 
a new emission-data vehicle to be tested 
for exhaust emission compliance only.

(B) If the failed vehicle was tested 
for compliance with both exhaust and 
evaporative emission standards: The 
Administrator-may select, in place of the 
failed vehicle, in accordance with the 
selection criteria employed in selecting 
the failed vehicle, a new emission-data 
vehicle which will be tested for compli­
ance with both exhaust and evaporative 
emission standards. If one vehicle can­
not be selected in accordance with the 
selection criteria employed in selecting 
the failed vehicle, then two vehicles may 
be selected (i.e., one vehicle to satisfy 
the exhaust emission vehicle selection 
criteria and one vehicle to satisfy the 
evaporative emission vehicle selection 
criteria). The vehicle selected to satisfy 
the exhaust emission vehicle selection 
criteria will be tested for compliance 
with exhaust emission standards only. 
The vehicle selected to satisfy the evap­
orative emission vehicle selection criteria 
will be tested for compliance with both 
exhaust and evaporative emission stand­
ards; or

(iii) Remove the vehicle configuration 
(or evaporative vehicle configuration, as 
applicable) which failed from the appli­
cation and add a vehicle configura- 
tion(s) (or evaporative vehicle config­
uration (s), as applicable) not previously 
listed. The Administrator may require, if 
applicable, that the failed vehicle be 
modified to the new engine code (or 
evaporative emission code, as applicable) 
and demonstrate by testing that it meets 
applicable standards for which it was 
originally tested. In addition, the Admin­
istrator may select, in accordance with 
the vehicle selection criteria given in 
§ 86.079-24(b), a new emission-data ve­
hicle or vehicles. The vehicles selected to 
satisfy the exhaust emission vehicle se­
lection criteria will be tested for compli­
ance with exhaust emission standards 
only. The vehicles selected to satisfy the 
evaporative emission vehicle selection 
criteria will be tested for compliance with 
both exhaust and evaporative mission 
standards; or

(iv) Correct a component or system 
malfunction and show that with a cor­
rectly functioning system or component 
the f ailed vehicle meets applicable stand­
ards for which it was originally tested. 
The Administrator may require a new 
emission-data vehicle, of identical ve­
hicle configuration (or evaporative ve­
hicle configuration, as applicable) to the 
failed vehicle, to be operated and tested 
for compliance with the applicable 
standards for which the failed vehicle 
was originally tested.

(5) For heavy-duty engines the man­
ufacturer may, at his option, proceed 
with any of the following alternatives 
with respect to any engine family repre­
sented by a test engine (s) determined 
not in compliance with applicable stand­
ards:

(i) Request a hearing under § 86.-
078-6; or

(ii) Delete from the application for 
certification the engines represented by
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the failing test engine. (Engines so de­
leted may be included in a later request 
for certification under § 86.079-32.) The 
Administrator will then select in place 
of each failing engine an alternate en­
gine chosen in accordance with selection 
criteria employed in selecting the engine 
that failed; or

(iii) Modify the test engine and dem­
onstrate by testing that it meets appli­
cable standards. Another engine which is 
in all material respects the same as the 
first engine, as modified, shall then be 
operated and tested in accordance with 
applicable test procedures.

(6) If the manufacturer does not re­
quest a hearing or present the required 
data under paragraphs (b) (4) or (b) (5) 
(as applicable) of this section, the Ad­
ministrator will deny certification.

(c) (1) Notwithstanding the fact that 
any certification vehicle(s) (or certifica­
tion engine(s) ) may comply with other 
provisions of this subpart, the Adminis­
trator may withhold or deny the issu­
ance of a certificate of conformity (or 
suspend or revoke any such certificate 
which has been issued) with respect to 
any such vehicle(s) (or engine(s) ) if:

(1) The manufacturer submits false or 
incomplete information in his applica­
tion for certification thereof;

(ii) The manufacturer renders inac­
curate or invalid any test data which he 
submits pertaining thereto or otherwise 
circumvents the intent of the Act or of 
this part with respect to such vehicle (or 
engine) ;

(iii) Any EPA Enforcement Officer is 
denied access on the terms specified in 
§ 86.078-7 (c) to any facility or portion 
thereof which contains any of the fol­
lowing:

(A) The vehicle (or engine) ;
(B) Any components used or consid­

ered for use in its modification or build­
up into a certification vehicle (or certifi­
cation engine) ;

(C) Any production vehicle (or pro­
duction engine) which is or will be 
claimed by the manufacturer to be cov­
ered by the certificate;

(D) Any step in the construction of 
a vehicle (or engine) described in (C) 
of this subdivision;

(E) Any records, documents, reports, 
or histories required by this part to be 
kept concerning any of the above;

(iv) Any EPA Enforcement Officer is 
denied “reasonable assistance” (as de­
fined in § 86.078-7 (c) ) in examining any 
of the items listed in paragraph (c) (1)
(iii) of this section.

(2) The sanctions of withholding, de­
nying, revoking, or suspending of a cer­
tificate may be imposed for the reasons 
in paragraphs (c)(1) (i), (ii), (iii), or
(iv) of this section only when the in­
fraction is substantial.

(3) In any case in which a manufac­
turer knowingly submits false or inac­
curate information or knowingly renders 
inaccurate or invalid any test data or 
commits any other fraudulent acts and 
such acts contribute substantially to the 
Administrator’s decision to issue a cer­
tificate of conformity, the Administrator 
may deem such certificate void ab initio.

(4) In any case in which certification 
of a vehicle (or engine) is proposed to be 
withheld, denied, revoked, or suspended 
under paragraph (c) (1) (iii) or (c)(1)
(iv) of this section, and in which the 
Administrator has presented to the man­
ufacturer involved reasonable evidence 
that a violation of § 86.078-7(c) in fact 
occurred, the manufacturer, if he wishes 
to contend that, even though the viola­
tion occurred, the vehicle (or engine) in 
question was not involved in the viola­
tion to a degree that would warrant 
withholding denial, revocation, or sus­
pension of certification under either par­
agraph (c) (1) (iii) or (c) (1) (iv) of this 
section, shall have the burden of estab­
lishing that contention to the satisfac­
tion of the Administrator.

(5) Any revocation or suspension of 
certification under paragraph (c) (1) of 
this section shall:

(i) Be made only after the manu­
facturer concerned has been offered 
an opportunity for a hearing conducted 
in accordance with § 86.078-6 hereof.

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

(6) The manufacturer may request in 
the form and manner specified in para­
graph (b) (3) of this section that any 
determination made by the Adminis­
trator under paragraph (c) (1) of this 
section to withhold or deny certification 
be reviewed in a hearing conducted in 
accordance with § 86.078-6. If the Ad­
ministrator finds, after a review of the 
request and supporting data, that the re­
quest raises a substantial factual issue 
he will grant the request with respect 
to such issue.

(d) (1) Notwithstanding the fact that 
any vehicle configuration or engine 
family may be covered by a valid out­
standing certificate of conformity, the 
Administrator may suspend such out­
standing certificate of conformity in 
whole or in part with respect to such ve­
hicle configuration or engine family if :

(i) The manufacturer refuses to com­
ply with the provisions of a test order is­
sued by the Administrator pursuant to 
§ 86.603; or

(ii) The manufacturer refuses to 
comply with any of the requirements of 
§ 86.603; or

(iii) The manufacturer submits false 
or incomplete information in any report 
or information provided pursuant to the 
requirements of § 86.609 ; or

(iv) The manufacturer renders inac­
curate any test data which he submits 
pursuant to § 86.609; or

(v) Any EPA Enforcement Officer is 
denied access to a facility on the terms 
specified in § 86.606; or

(vi) Any EPA Enforcement Officer is 
denied the opportunity on the terms 
specified in § 86.606 to:

(A) Monitor vehicle selection pursuant 
to § 86.607, or

(B) Select vehicles for testing pursu­
ant to § 86.607, or
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(C) Monitor vehicle testing performed 
to satisfy any of the requirements of 
this part; or

(vii) Any EPA Enforcement Officer is 
denied “reasonable assistance” as defined 
in § 86.606 in examining any of the items 
listed in that section; or

(viii) The manufacturer refuses to 
comply with the requirements of §§ 86.- 
604(a), 86.605, and 86,607, 86.608, 86.610, 
or 86.611.

(2) The sanction of suspending a cer­
tificate may not be imposed for the rea­
sons in paragraphs (d)(1) (i), (ii), or
(viii) of this section where such refusal 
is caused by conditions and circum­
stances outside the control of the manu­
facturer which renders it impossible to 
comply with those requirements. Such 
conditions and circumstances shall in­
clude, but not be limited to, any uncon­
trollable factors which result in the tem­
porary unavailability of equipment and 
personnel needed to conduct the required 
tests, such as equipment breakdown or 
failure or illness of personnel, but shall 
not include failure of the manufacturer 
to adequately plan for and provide the 
equipment and personnel needed to con­
duct the tests. The manufacturer will 
bear the burden of establishing the pres­
ence of the conditions and circumstances 
required by this paragraph.

(3) The sanctions of suspending a cer­
tificate may be imposed for the reasons 
in paragraphs (d) (1) (iii), (iv), (v ), (vi), 
or (vii) of this section only when the in­
fraction is substantial.

(4) In any case in which a manufac­
turer knowingly submitted false or in­
accurate information or knowingly ren­
dered inaccurate any test data or com­
mitted any other fraudulent acts, and 
such acts contributed substantially to 
the Administrator’s original decision not 
to suspend or revoke a certificate of con­
formity in whole or in part, the Adminis­
trator may deem such certificate void 
from the date of. such fraudulent act.

(5) In any case in which certification 
of a vehicle is proposed to be suspended 
under paragraph (d) (1) (v), (d) Cl) (vi), 
or (d) (1) (vii) of this section, and in 
which the Administrator has presented 
to the manufacturer involved reasonable 
evidence that a violation of § 86.606 in 
fact occurred, the manufacturer, if he 
wishes to contend that even though the 
violation occurred, the vehicle configu­
ration or engine family in question was 
not involved in the violation to the de­
gree that would warrant suspension of 
certification under either paragraph
(d )(l)(v ) , (d)(1) (vi), or (d) (1) (vii) 
of this section, shall have the burden of 
establishing that contention to the sat­
isfaction of ,the A d m in is t r a to r .

(6) Any suspension of certification un­
der paragraph (d)(1) of this section 
shall:

(i) Be made only after the manufac­
turer concerned has been offered an op­
portunity for a hearing conducted in 
accordance with § 86.613 hereof, and

(ii) Not apply to vehicles no longer 
in the hands of the manufacturer.

11. New §§ 86.079-31 through 86.079-34 
are added and read as follows:
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§ 86.079—31 Separate certification.
Where possible a manufacturer should 

include in a single application for cer­
tification all vehicles (or engines) for 
which certification is required. A manu­
facturer may, however, choose to apply 
separately for certification of part of his 
product line. The selection of test ve­
hicles (or test engines) and the compu­
tation of test results will be determined 
separately for each application.
§ 86.078—32 Addition of a vehicle or en­

gine after certification.
(a) If a manufacturer proposes to add 

to his product line a vehicle (or engine) 
of the same engine-system combination 
as vehicles (or engines) previously certi­
fied but which was not described in the 
application for certification when the 
test vehicle(s) (or test engine(s) ) rep­
resenting other vehicles (or engines) of 
that combination was certified, he shall 
notify the Administrator. Such notifica­
tion shall be in advance of the addition 
unless the manufacturer ejects to follow 
the procedure described in § 86.079-34. 
This notification shall include a full de­
scription of the vehicle (or engine) to be 
added.

(b) The Administrator may require 
the manufacturer to perform such tests 
on the test vehicle(s) (or test engine(s) ) 
representing the vehicle (or engine) to be 
added which would have been required 
if the vehicle (or engine) had been in­
cluded in the original application for 
certification.

(c) If, after a review of the test re­
ports and data submitted by the manu­
facturer, and data derived from any 
testing conducted under § 86.079-29, the 
Administrator determines that the test 
vehicle(s) or test engine(s) meets all 
applicable standards, the appropriate 
certificate will be amended accordingly. 
If the Administrator determines that the 
test vehicle(s) (or test engine(s)) does 
not meet applicable standards, he will 
proceed under § 86.079-30 (b).
§ 86.079—33 Changes to a vehicle or en­

gine covered by certification.
(a) The manufacturer shall notify 

the Administrator of any change in pro­
duction vehicles (or production engines) 
in respect to any of the parameters listed 
in § 86.079-24(a) (3), § 86.079-24(b) (1)
(iii), § 86.079-24(b) (2) (iii) or § 86.079- 
24(b) (3) (iii) as applicable, giving a full 
description of the change. Such notifica­
tion shall be in advance of the change 
unless the manufacturer elects to follow 
the procedure described in § 86.079-34.

(b) Based upon the description of the 
change, and data derived from such test­
ing as the Administrator may require or 
conduct, the Administrator will deter­
mine whether the vehicle (or engine), as 
modified, would still be covered by the 
certificate of conformity then in effect.

(c) If the Administrator determines 
that the outstanding certificate would 
cover the modified vehicles (or engines) 
he will notify the manufacturer in writ­
ing. Except as provided in § 86.079-34 
the change may not be put into effect 
prior to the manufacturer’s receiving
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this notification. If the Administrator de­
termines that the modified vehicles (or 
engines) would not be covered by the 
certificate then in effect, the modified 
vehicles (or engines) shall be treated as 
additions to the product line subject to 
§ 86.079-32.
§ 86.079—34 Alternative procedure for 

notification of additions and changes.
(a) A manufacturer may, in lieu of 

notifying the Administrator in advance 
of an addition of a vehicle (or engine) 
under § 86.079-32 or a change in a ve­
hicle (or engine) under § 86.079-33 
notify him concurrently with the mak­
ing of the change if the manufacturer 
believes the addition or change will not 
require any testing under the appro­
priate section. Upon notification to the 
Administrator, the manufacturer may 
proceed to put the addition or change 
into effect.

(b) The manufacturer may continue 
to produce vehicles (or engines) as de­
scribed in the notification to the Admin­
istrator for a maximum of 30 days, un­
less the Administrator grants an exten­
sion in writing. This period may be 
shortened by a notification in accord­
ance with paragraph (c) of this section.

(c) If the Administrator determines, 
based upon a description of the addition 
or change, that no test data will be re­
quired, he will notify the manufacturer 
in writing of the acceptability of the ad­
dition or change. If the Administrator 
determines that test data will be re­
quired, he will notify the manufacturer 
to rescind the change within 5 days of 
receipt of the notification. The Admin­
istrator will then proceed as in § 86.079- 
32 (b) and (c), or § 86.079-33 (b) and
(c ), as appropriate.

(d) Election to produce vehicles (or 
engines) under this section will be 
deemed to be a consent to recall all ve­
hicles (or engines) which the Adminis­
trator determines under § 86.079-32(c) 
do not meet applicable, standards, and to 
cause such nonconformity to be reme­
died at no expense to the owner.

12. Section 86.079-35 is revised to read 
as follows:
§ 86.079-35 Labeling.

(a) The manufacturer of any motor 
vehicle (or motor vehicle engine) sub­
ject to the applicable emission standards 
of this subpart, shall, at the time of 
manufacture, affix a permanent legible 
label, of the type and in the manner de­
scribed below, containing the informa­
tion hereinafter provided, to all produc­
tion models of such Vehicles (or engines) 
available for sale to the public and cov­
ered by a certificate of conformity under 
§ 86.079-30(a).

(1) Light-duty vehicles and light-duty 
trucks, (i) A permanent, legible label 
shall be affixed in a readily visible posi­
tion in the engine compartment.

(ii) The label shall be affixed by the 
vehicle manufacturer who has been is­
sued the certificate of conformity for 
such vehicle, in such a manner that it 
cannât be removed without destroying 
or defacing the label. The label shall not
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be affixed to any equipment which is 
easily detached from such vehicle.

(iii) The label shall contain the fol­
lowing information lettered in the Eng­
lish language in block letters and nu­
merals, which shall be of a color that 
contrasts with the background of the 
label:

(A) The label heading: Vehicle Emis­
sion Control Information;

(B) Full corporate name and trade­
mark of manufacturer;

(C) Engine displacement (in cubic 
inches), engine, family identification 
and evaporative family identification;

(D) Engine tuneup specifications and 
adjustments, as recommended by the 
manufacturer in accordance with the al­
titude at which the vehicle is to be sold 
to the ultimate purchaser, including but 
not limited to idle speed(s), ignition tim­
ing, the idle air-fuel mixture setting pro­
cedure and value (e.g., idle CO, idle air- 
fuel ratio, idle speed drop), high idle 
speed, initial injection timing, and valve 
lash (as applicable) as well as other 
parameters deemed necessary by the 
manufacturer. These specifications 
should indicate the proper transmission 
position during tuneup and what acces­
sories (e.g., air-conditioner), if any, 
should be in operation;

(E) An unconditional statement of 
compliance with the appropriate model 
year U.S. Environmental Protection 
Agency regulations which apply to light- 
duty vehicles or light-duty trucks;

(F) The altitude at which the vehicle 
is intended for sale to the public as speci­
fied by a certificate of conformity under 
§ 86.079-30.

(2) Heavy-duty engines, (i) A perma­
nent legible label shall be affixed to the 
engine in a position in which it will be 
readily visible after installation in the 
vehicle.

(ii) The label shall be attached to an 
engine part necessary for normal engine 
operation and not normally requiring 
replacement during engine life.

(iii) The label shall contain the fol­
lowing information lettered in the Eng­
lish language in block letters and nu­
merals which shall be of a color that 
contrasts with the background of the 
label:

(A) The label heading: Engine Ex­
haust Emission Control Information;

(B̂ ) Full corporate name and trade­
mark of manufacturer;

(C) Engine displacement (in cubic 
inches) and engine family and model 
designations;

(D) Date of engine manufacture 
(month and year) ;

(E) Engine specifications and adjust­
ments as recommended by the manufac­
turer. These specifications should indi­
cate the proper transmission position 
during tuneup and what accessories (e.g., 
air conditioner), if any, should be in 
operation;

(F) For gasoline-fueled engines the 
label should include the idle speed, igni­
tion timing, and the idle air-fuel mixture 
setting procedure and value (e.g., idle 
CO, idle air-fuel ratio, idle speed drop), 
and valve lash.

(G) For Diesel engines the label should 
include the advertised hp. at rpm, fuel 
rate at advertised hp. in mm8/stroke, 
valve lash, initial injection timing, and 
idle speed.

(H) An unconditional statement of 
compliance with the appropriate model 
year (e.g., 1979) U.S. Environmental Pro­
tection Agency regulations applicable to 
heavy-duty engines.

(iv) The label may be made up of one 
or more pieces: Provided, That all pieces 
are permanently attached to the same 
engine or vehicle part as applicable.

(b) The provisions of this section 
shall not prevent a manufacturer from 
also reciting on the label that such ve­
hicle (or engine) conforms to any ap­
plicable State emission standards for 
new motor vehicles (or new motor vehi­
cle engines) or any other information 
that such manufacturer deems necessary 
for, or useful to, the proper operation 
and satisfactory maintenance of the ve­
hicle (or engine).

(c) (1> The manufacturer of any 
light-duty vehicle or light-duty truck 
subject to the emission standards of this 
subpart, shall, in addition and sub­
sequent to setting forth those statements 
on the label required by the Department 
of Transportation (DOT) pursuant to 49 
CFR 567.4, set forth, on the DOT label 
or on an additional label located in 
proximity to the DOT label and affixed 
as described in 49 CFR 567.4(b), the fol­
lowing information in the English lan­
guage, lettered in block letters and nu­
merals not less than three thirty- 
seconds of an inch high, of a color that 
contrasts with the background of the 
label:

(1) The heading: “Vehicle Emission 
Control Information”;

(ii) The statement: “This Vehicle 
Conforms to U.S. EPA Regulations Ap­
plicable to 1979 Model Year New Motor 
Vehicles”.

(iii) One of the following statements, 
as applicable, in letters and numerals 
not less than six thirty-seconds of an 
inch high and of a color that contrasts 
with the background of the label:

(A) For all vehicles certified as non­
catalyst-equipped : “NON-CATALYST”;

(B) For all vehicles certified as 
catalyst-equipped which are included in 
a manufacturer’s catalyst control pro­
gram for which approval has been given 
by the Administrator: “CATALYST-AP­
PROVED FOR IMPORT”;

(C) For all vehicles certified as 
catalyst-equipped which are not in­
cluded in a manufacturer’s catalyst 
control program for which prior ap­
proval has been given by the Adminis­
trator: “CATALYST”.

(2) In lieu of selecting either of the 
labeling options of paragraph (c)(1) of 
this section, the manufacturer may add 
the information required by paragraph
(c) (1) (iii) of this section to the label 
required by paragraph (a) of this sec­
tion. The required information will be 
set forth in the manner prescribed by 
paragraph (c) (1) (iii) of this section.

(d) Incomplete light-duty trucks or 
incomplete heavy-duty vehicles option­

ally certified as light-duty trucks shall 
have the following statement printed on 
the label required in paragraph (a) (1) 
of this section in lieu of the statement 
required by paragraph (a) (1) (iii) (E) 
of this section: “This vehicle conforms 
to U.S. EPA regulations applicable to 
19— Model Year New Motor Vehicles 
when completed at a maximum curb
weight o f __ ___pounds and a maximum
frontal area o f ___ _ square feet.”

(e) Incomplete heavy-duty vehicles 
having an 8,500 pound gross vehicle 
weight rating or less shall have the fol­
lowing statement printed on the label re­
quired in paragraph (a) (2) or (a) (3) 
of this section in lieu of the statement 
required by paragraph (a) (2) (iii) (F) 
or (a) (3) (iii) (F) of this section: “This 
engine conforms to U.S. EPA regulations 
applicable to 19— Model Year New 
Heavy-Duty Engines when installed in 
a vehicle completed at a curb weight of 
more than 6,000 pounds or with a frontal 
area greater than 46 square feet.”

(f) The manufacturer of any incom­
plete vehicle shall notify the purchaser 
of such vehicle of any curb weight, fron­
tal area, or gross vehicle weight rating 
limitations affecting the emissions cer­
tificate applicable to that vehicle. This 
notification shall be transmitted in a 
manner consistent with National High­
way Traffic Safety Administration safety 
notification requirements published in 
40 CFR Part 568.

13. New §§ 86.079-36 through 86.079- 
39 are added and read as follows :
§ 86.079—36 Submission of vehicle iden­

tification numbers.
(a) The manufacturer of any light- 

duty vehicle or light-duty truck covered 
by a certificate of conformity under 
§ 86.079-30(a) shall, not later than 60 
days after its manufacture, submit to the 
Administrator the vehicle identification 
number of such vehicle: Provided, That 
this requirement shall not apply with re­
spect to any vehicle manufactured 
within any State, as defined in section 
302(d) of the Act.

(b) The requirements of this section 
may be waived with respect to any man­
ufacturer who provides information sat­
isfactory to the Administrator which will 
enable the Administrator to identify 
those vehicles which are covered by a 
certificate of conformity. _
§ 86.079—37 Production vehicles and 

engines. "
(a) Any manufacturer obtaining cer­

tification under this part shall supply to 
the Administrator, upon his request, a 
reasonable number of production ve­
hicles (or engines) selected by the Ad­
ministrator which are representative of 
the engines, emission control systems, 
fuel systems, and transmissions offered 
and typical of production models avail­
able for sale under the certificate. These 
vehicles (or engines) shall be supplied 
for testing at such time and place and 
for such reasonable periods as the Ad­
ministrator may require. Heavy-duty en­
gines supplied under this paragraph may 
be required to be mounted in chassis and
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appropriately equipped for operation on 
a chassis dynamometer.

(b) (1) Any manufacturer of light-duty 
vehicles or light-duty trucks obtaining 
certification under this part shall notify 
the Administrator, on a quarterly basis, 
of the number of vehicles domestically 
produced for sale in the United States 
and the number of vehicles produced and 
imported for sale in the United States 
during the preceding quarter. A manu­
facturer may elect to provide this in­
formation every 60 days instead of quar­
terly, to combine it with the notification 
required under § 86.079-36. The notifi­
cation must be submitted 30 days after 
the close of thé reporting period. The 
vehicle production information required 
shall be submitted as follows:

(1) Total production volume expressed 
in terms of units produced;

(ii) Model type production volume, ex­
pressed for each model type in terms of 
units produced and as a percentage of 
total production;

(iii) Base level production volume, ex­
pressed for each base level in terms of 
units produced and as a percentage of :

(A) Total production of its respective 
model type(s), and

(B) Total production; and
(iv) Vehicle configuration production 

volume, expressed for each vehicle con­
figuration in terms of units produced, 
and as a percentage of the total produc­
tion of its respective base level. In addi­
tion, each vehicle configuration shall be 
identified by its appropriate engine-sys­
tem combination.

(2) All light-duty vehicles and light- 
duty trucks covered by a certificate of 
conformity under § 86.079-30(a) shall 
be adjusted by the manufacturer to the 
ignition or injection timing specification 
detailed in § 86.079-36(a) (1) (iii) (D ).

(c) Any heavy-duty engine manufac­
turer obtaining certification under this 
part shall notify the Administrator, on 
a quarterly basis, of the number of en­
gines of such engine family-engine dis­
placement-exhaust emission control sys­
tem-fuel system combination produced 
for sale in the United States during the 
preceding quarter.

(d) The following definitions apply to 
this section:

(1) “Model type” means a unique 
combination of car line, basic engine, 
and transmission class.

(2) “Base level” means a unique com­
bination of basic engine, inertia weight, 
and transmission class.

(3) “Vehicle configuration” means a 
unique combination of basic engine, en­
gine code, inertia weight, transmission 
configuration, and axle ratio within a 
base level.
§ 86.079—38 Maintenance instructions.

(a) The manufacturer shall furnish 
or cause to be furnished to the purchaser 
of each new motor vehicle (or motor ve­
hicle engine) subject to the standards 
prescribed in §§ 86.078-8, 86.079-9, 86.-
079-10, or 86.079-11, as applicable, writ­
ten instructions for the maintenance 
and use of the vehicle (or engine) by 
the purchaser as may be reasonable and
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necessary to assure the proper function­
ing of emission control systems.

(1) Such instructions shall be pro-y 
vided for those vehicle and engine com­
ponents listed in Appendix VI to this 
part <and for any other components) to 
the extent that maintenance of these 
components is necessary to assure the 
proper functioning of emission control 
systems.

(2) Such instructions shall be in clear, 
and to the extent practicable, nontech­
nical language.

(b) The maintenance instructions re­
quired by this section shall contain a 
general description of the documenta­
tion which the manufacturer will re­
quire from the ultimate purchaser or any 
subsequent purchaser as evidence of 
compliance with the instructions.

(c) For gasoline-fuel light-duty vehi­
cles and light-duty trucks. (1) Such in­
structions shall specify the performance 
of all scheduled maintenance performed 
by the manufacturer under § 86.079-25
(a) (2) or § 86.079-25 (b) (2) as applicable, 
and shall explain the conditions 'under 
which EGR system and catalytic con­
verter maintenance are to be performed 
(e.g., what type of warning device is be­
ing employed and whether the device is 
activated by component failure or the 
need for periodic maintenance).

(2) Such instructions shall indicate, 
for vehicles to be sold to ultimate pur­
chasers at low altitude, what adjust­
ments or modifications, if any, are nec­
essary to allow the vehicle to meet emis­
sions standards at high altitude. The 
maintenance instructions shall, if appli­
cable, include a statement that the ve­
hicle’s emission control system was not 
designed for conversion to allow the ve­
hicle to meet emissions standards when 
operated at high altitude.

(3) Such instructions shall indicate, 
for vehicles to be sold to ultimate pur­
chasers at high altitude, what adjust­
ments or modifications, if any, are nec­
essary to allow the vehicle to meet emis­
sions standards at low altitude. The 
maintenance instructions shall, if appli­
cable, include a statement that the ve­
hicle’s emission control system was not 
designed for conversion to allow the ve­
hicle to meet emissions standards when 
operated at low altitude.

(d) For Diesel light-duty vehicles and 
light-duty trucks. (1) Such instructions 
shall indicate, for vehicles to be sold to 
ultimate purchasers at low altitude, what 
adjustments or modifications, if any, are 
necessary to allow the vehicle to meet 
emissions standards at high altitude. The 
maintenance instructions shall, if appli­
cable, include a statement that the ve­
hicle’s emission control system was not 
designed for conversion to allow the ve­
hicle to meet emissions standards when 
operated at high altitude.

(2) Such instructions shall indicate, 
for vehicles to be sold to ultimate pur­
chasers at high altitude, what adjust­
ments or modifications, if any, are neces­
sary to allow the vehicle to meet 
emissions standards at low altitude. The 
maintenance instructions shall, if ap­
plicable, include a statement that the
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vehicle’s emission control system was not 
designed for conversion to allow the ve­
hicle to meet emissions standards when 
operated at low altitude.

(e) For gasoline-fueled heavy-duty 
engines, such instructions shall specify 
the performance of all scheduled main­
tenance performed by the manufacturer 
under § 86.079-25 (c) (2). Scheduled 
maintenance in addition to that per­
formed on the durability-data engine 
under § 86.079-25(c) (2) may be recom­
mended for reasons such as to offset the 
effects of operating conditions which dif­
fer from the dynamometer durability 
cycle or to increase the life of the engine 
beyond 1500 hours (or the equivalent). 
The instructions may schedule mainte­
nance on a calendar time basis and/or 
mileage basis in addition to the engine 
service time basis that was followed by 
the manufacturer under § 86.079-25
(c )(2).

(f) For Diesel heavy-duty engines, 
such instructions shall specify the per­
formance of all scheduled maintenance 
performed by the manufacturer under 
§ 86.079-25 (c) (2). Scheduled mainte­
nance in addition to that performed on 
the durability-data engine under § 86.- 
079-25 (c)(2) may be recommended for 
reasons such as to offset the effects of 
operating conditions which differ from 
the dynamometer durability cycle or to 
increase the life of the engine beyond
1,000 hours (or the equivalent). The in­
structions may schedule maintenance on 
a calendar time basis, mileage basis, en­
gine service time basis, or combinations 
of each.

/§ 86.079—39 Submission of mainte­
nance instructions.

(a) The manufacturer shall provide to 
the Administrator, no later than the 
time of the submission required by § 86.- 
079-23, a copy of the maintenance in­
structions which the manufacturer pro­
poses to supply to the ultimate purchaser 
in accordance with § 86.079-38 (a ). The 
Administrator will review such instruc­
tions to determine whether they are rea­
sonable and necessary to assure the 
proper functioning of the vehicle’s (or 
engine’s emission control systems. The 
Administrator will notify the manufac­
turer of his determination whether such 
instructions are reasonable and neces­
sary to assure the proper functioning of 
the emission control systems.

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

14. A new § 86.080-10 is added and 
reads as follows;
§ 86.080—10 Emission standards for 

1980 gasoline-fueled heavy-duty en­
gines.

(a) (1) Exhaust emissions from new 
1980 model year gasoline-fueled heavy- 
duty engines, shall not exceed one of the 
two following standards, to be selected 
at the manufacturer’s option:
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(1) (A) Hydrocarbons. 1.5 grams per 
brake horsepower hour.

(B) Carbon monoxide. 25 grams per 
brake horsepower hour.

(C) Hydrocarbons plus oxides of ni­
trogen. 10 grams per brake horsepower 
hour.

(ii) (A) Hydrocarbons plus oxides of 
nitrogen. 5.0 grams per brake horse­
power hour.

(B) Carbon monoxide. 25 grams per 
brake horsepower hour.

(2) The standards set forth in para­
graph (a) (1) of this section refer to 
exhaust gaseous emissions generated 
under the conditions set forth in Sub- 
part D of this part and measured in 
accordance with those procedures. For 
low-volume manufacturers, as defined in 
§ 86.080-24 (e ), the test procedure in 
either Subpart D or Subpart H of this 
part may be used; however, standards 
Ca) (1) (i) (A) and (a) (1) (i) (C) shall be 
reduced by 0.5 gram per brake horse­
power hour if Subpart H of this part 
is used.

(b) [Reserved]
(c) No crankcase emissions shall be 

discharged into the ambient atmosphere 
from any new 1980 and later model 
year gasoline-fueled heavy-duty engine.

(d) Every manufacturer of new motor 
vehicle engines subject to the standards 
prescribed in this section shall, prior to 
taking any of the actions specified in 
section 203(a) (1] of the Act, test or cause 
to be tested motor vehicle engines in ac­
cordance with applicable procedures to 
ascertain that such test engines meet the 
requirements of paragraphs (a) and (e) 
of this section.

15. A new § 86.080-11 is added and 
reads as follows:
§ 86.080—11 Emissions standards for 

1980 Diesel heavy-duty engines.
(a) (1) Exhaust emissions from new 

1980 model year Diesel heavy-duty en­
gines shall not exceed one of the two 
following standards, to be selected at 
the manufacturer’s option:

(1) (A) Hydrocarbons. 1.5 grams per 
brake horsepower hour.

(B) Carbon monoxide. 25 grams per 
brake horsepower hour.

(C) Hydrocarbon plus oxides of ni­
trogen. 10 grams per brake horsepower 
hour.

(ii) (A) Hydrocarbons plus oxides of 
nitrogen. 5 grams per brake horsepower 
hour.

(B) Carbon monoxide. 25 grams per 
brake horsepower hour.

(2) The standards set forth in para­
graph (a) (1) of this section refer to ex­
haust gaseous emissions generated under 
the conditions set forth in Subpart D of 
this part and measured in accordance 
with those procedures. For low volume 
manufacturers, as defined in § 86.080-24
(e), the test procedure in either Subpart 
D or Subpart J of this part may be used.

(b) (1) The opacity of smoke emissions 
from new 1980 and later model year 
Diesel heavy-duty engines shall not 
exceed:

(i) 20 percent during the engine ac­
celeration mode.
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(ii) 15 percent during the engine 
lugging ipode.

(iii) 50 percent during the peaks in 
either mode.

(2) The standards set forth in para­
graph (b) (1) of this section refer to ex­
haust smoke emissions generated under 
the conditions set forth in Subpart I and 
measured and calculated in accordance 
with those procedures.

(c) [Reserved]
(d) Every manufacturer of new motor 

vehicle engines subject to the standards 
prescribed in this section shall, prior to 
taking any of the actions specified in sec­
tion 203(a) (1) of the Act, test or cause 
to be tested motor vehicle engines in ac­
cordance with applicable procedures to 
ascertain that such test engines meet the 
requirements of paragraphs (a) and (b) 
of this section.

15. A new § 86.080-24 is added and 
reads as follows:
§ 86.080—24 Test vehicles and engines.

(a) (1) The vehicles or engines covered 
by an application for certification will be 
divided into groupings of engines which 
are expected to have similar emission 
characteristics throughout their useful 
life. Each group of engines with similar 
emission characteristics shall be defined 
as a separate engine family.

(2) To be classed in the same engine 
family, engines must be identical in all 
the following respects:

(i) The cylinder bore center-to-center 
dimensions.

(ii) The dimension from the centerline 
of the crankshaft to the centerline of the 
camshaft.

(iii) The dimension from the center- 
line of the crankshaft to the top of the 
cylinder block head face.

(iv) The cylinder block configuration 
(air cooled or water cooled; L-6, 90° V-8, 
etc.).

(v) The location of intake and ex­
haust valves (or ports) and the valve 
(or port) sizes (within a %-inch range 
on the valve head diameter).

(vi) The method of air aspiration.
(vii) The combustion cycle.
(viii) Catalytic converter character­

istics.
(ix) Thermal reactor characteristics.
(x) "Type of air inlet cooler (e.g., in­

ter-coolers and after-coolers) for Diesel 
heavy-duty engines.

(3) Engines identical in all the re­
spects listed in paragraph (a) (2) of this 
section may be further divided into dif­
ferent engine families if the Adminis­
trator determines that they may be ex­
pected to have different emission char­
acteristics. This determination will be 
based upon a consideration of the fol­
lowing features of each engine.

(i) The bore and stroke.
(ii) The surface-to-volume ratio of 

the nominally dimensioned cylinder at 
the top dead center position.

(iii) The intake manifold induction 
port size and configuration.

(iv) The exhaust manifold port size 
and configuration.

(v) The intake and exhaust valve 
sizes.

(vi) The fuel system.
(vii) The camshaft timing and igni­

tion or injection timing characteristics.
(4) Where engines are of a type 

which cannot be divided into engine 
families based upon the criteria listed in 
paragraphs (a) (2) and (3) of this sec­
tion, the Administrator will establish 

-fa m il ies for those engines based upon 
the features most related to their emis­
sion characteristics.

(5) The gasoline-fueled vehicles cov­
ered by an application for certification 
will be divided into groupings which are 
expected to have similar evaporative 
emission characteristics throughout 
their useful life. Each group of vehicles 
with similar evaporative emission char­
acteristics shall be defined as a separate 
evaporative emission family.

(6) To be classed in the same evapora­
tive emission family, vehicles must be 
identical in all of the following respects:

(1) Type of vapor storage device (e.g., 
canister, air cleaner, crankcase).

(ii) Basic canister design.
(iii) Fuel system.
(7) Where vehicles are of a type which 

cannot be divided into evaporative emis­
sion families based on the criteria listed 
above, the Administrator will establish 
families for those vehicles based upon the 
features most related to their evapora­
tive emission characteristics.

(b) Emission data:
(T) Emission-data vehicles. Paragraph

(b)(1) of this section applies to light- 
duty vehicle and light-duty truck emis­
sion-data vehicles.

(i) Vehicles will be chosen to be oper­
ated and tested for emission data based 
upon the engine family groupings. With­
in each engine family, the requirements 
of this paragraph must be met.

(ii) Vehicles of each engine family 
will be divided into engine displacement- 
exhaust emission control system com­
binations as applicable. A projected 
sales volume will be established for each 
combination for the model year for 
which certification is sought. One vehicle 
of each combination will be selected in 
order of decreasing projected sales vol­
ume until 70 percent of the projected 
sales of the manufacturer’s total produc­
tion of vehicles of that engine family is 
represented, or until a maximum of four 
vehicles is selected. If any single combi­
nation represents over 70 percent» then 
two vehicles of that combination may be 
selected. The vehicle selected for each 
combination will be specified by the Ad­
ministrator as to such features as engine 
code, transmission type, fuel system, and 
inertia weight class.

(iii) The Administrator may select a 
maximum of four additional vehicles 
within each engine family based upon 
features indicating that they may have 
the highest emission levels of vehicles in 
that engine family. In selecting these 
vehicles, the Administration will con­
sider such, features as the emission con­
trol system combination, induction sys­
tem characteristics» ignition system 
characteristics, fuel system, rated horse­
power, rated torque, compression ratio,
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inertia weight class, transmission op­
tions, and axle ratios.

(iv) If the vehicles selected in accord­
ance with paragraphs (b) (1) (ii) and
(iii) of this section do not represent each 
engine-system combination, then one ve­
hicle of each engine-system combination 
not represented will be selected by the 
Administrator. The vehicle selected shall 
be of the engine displacement with the 
largest projected sales volume of vehicles 
with the control system combination in 
the engine family and will be designated 
by the Administrator as to such features 
as transmission type, fuel system, and 
inertia weight class.

(v) The Administrator will also select 
one vehicle for each engine-system com­
bination within an engine family for 
which vehicles are to be sold to ultimate' 
purchasers at high altitude.

(vi) The Administrator may combine 
testing requirements for any vehicle se­
lected under paragraph (b) (1) (v) or
(b) (1) (vii) (D) of this section with the 
testing requirements for any similar ve­
hicle in- the same engine-system combi­
nation selected under paragraph (b) (1) 
(ii), (iii), or (iv) of this section or any 
similar vehicle in the same engine- 
system, evaporative emission family, 
evaporative emission control system 
combination selected under paragraph
(b)(1) (vii) (A) or (B) of this section. 
The testing requirements may be com­
bined by the Administrator requiring a 
vehicle selected for testing under para­
graphs (b)(1) (ii), (iii), (iv), (vii) (A), 
or (vii) (B) 'of this section to be modified 
(if necessary) after mileage accumula­
tion and emission testing for the pur­
pose of demonstrating compliance with 
§ 86.080-23 (b) (1) (ii) .

(vii) (A) Vehicles of each evapora­
tive emission family will be divided in­
to evaporative emission control systems. 
One vehicle of each evaporative emis­
sion control system within the evapora­
tive emission family will be selected.

(B) The Administrator may select a 
maximum of four (4) additional vehicles 
within each evaporative emission family 
based upon features indicating that they 
may have the highest evaporative emis­
sion levels of vehicles in that family.

(C) The Administrator may determine 
that the vehicles selected under para­
graph (b)(1) (ii) through (iv) of this 
section may be used to satisfy the re­
quirements of paragraph (b) (1) (vii)
(A) and (B) of this section.

(D) The Administrator will also select 
one vehicle for each evaporative emis­
sion control system within each evapora­
tive family for which vehicles are to be 
sold at high altitude.

(E) Vehicles selected under paragraph
(b )(l)(v ) of this section may be used 
to satisfy the requirements of paragraph
(b) (1) (vii) (D) of this section.

(2) Gasoline-fueled heavy-duty emis­
sion-data engines. Paragraph (b) (2) of 
this section applies to gasoline-fueled 
heavy-duty emission-data engines.

(i) Engines will be chosen to be run 
for emission data based upon the en­
gine family groupings. Within each en­
gine family, the requirements of this 
paragraph must be met.
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(ii) Engines of each engine family 
will be divided into engine displacement- 
exhaust emission control system com­
binations. A projected sales volume will 
be established for each combination for 
the applicable model year. One engine 
of each combination will be selected in 
order of decreasing projected sales vol­
ume until 70 percent of the projected 
sales of a manufacturer’s total produc­
tion of engines of that family is rep­
resented, or until a maximum of four 
engines is selected. The engines selected 
for each combination will be specified 
by the Administrator as to fuel system.

(iii) The Administrator may select a 
maximum of two additional engines 
within each engine family based upon 
features indicating that they may have 
the highest emission levels of the en­
gines in that engine family. In select­
ing these engines, the Administrator will 
consider such features as the exhaust 
emission control system, induction sys­
tem characteristics, ignition system 
characteristics, fuel system, rated horse­
power, rated torque, and compression 
ratio.

(iv) If the engines selected in ac­
cordance with pargaraphs (b) (2) (ii) and
(iii) of this section do not represent 
each engine displacement-exhaust emis­
sion control system combination, then 
one engine of each engine displacement- 
exhaust emission control system com­
bination not represented shall be se­
lected by the Administrator.

(3) Diesel heavy-duty emission-data 
engines. Paragraph (b) (3) of this sec­
tion applies to Diesel heavy-duty emis­
sion-data engines. v

(i) Engines will be chosen to bg^run 
for emission data based upon engine 
family groupings. Within each engine 
family, the requirements of this para­
graph must be met.

(ii) Engines of each engine family will 
be divided into groups based upon their 
exhaust emission control systems. One 
engine of each engine-system combina­
tion shall be run for smoke emission 
data and gaseous emission data as pre­
scribed in § 86.079-26(c) (3). Either the 
complete gaseous emission test or the 
complete smoke test may be conducted 
first. Within each combination, the en­
gine that features the highest fuel feed 
per stroke, primarily ,at the speed of 
maximum rated torque and secondarily 
at rated speed, will usually be selected. 
If there are military engines with higher 
fuel rates than other engines in the same 
engine system combinations, then one 
military engine shall be also selected. 
The engine with the highest fuel feed 
per stroke will usually be selected.

(iii) The Administrator may select a 
maximum of one additional engine 
within each engine-system combination 
based upon features indicating that it 
may have the highest emission levels of 
the engines of that combination. In se­
lecting this engine, the Administrator 
will consider such features as the injec­
tion system, fuel system, compression 
ratio, rated speed* rated horsepower, 
peak torque speed, and peak torque.

(c) Durability data: (1) Durability- 
data vehicles. Paragraph (c) (1) of this
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section applies to light-duty vehicle and 
light-duty truck durability-data vehicles.

(1) A durability-data vehicle will be 
selected by the Administrator to repre­
sent each engine-system combination. 
The vehicle selected shall be of the en­
gine displacement with the largest pro­
jected sales volume of vehicles with that 
control-system combination in that en­
gine family and will be designated by 
the Administrator as to transmission 
type, fuel system, and inertia weight 
class.

(ii) A manufacturer may elect to op­
erate and test additional vehicles to rep­
resent any engine-system combination. 
The additional vehicles must be of the 
same engine displacement, transmission 
type, fuel system, and inertia weight 
class as the vehicle selected for that 
engine-system combination in accord­
ance with the provisions of paragraph
(c) (1) (i) of this section. Notice of an 
intent to operate and test additional ve­
hicles shall be given to the Administra­
tor not later than 30 days following no­
tification of the test fleet selection.

(2) Gasoline-fueled heavy-duty dura­
bility-data engines. Paragraph (c) (2) of 
this section applies to gasoline-fueled 
heavy-duty durability-data engines.

(i) A durability-data engine wifi be 
selected by the Administrator to repre­
sent each engine-system combination. 
The engine selected shall be of the dis­
placement with the largest projected 
sales volume of engines with that ex­
haust emission control system in that 
engine family and will be designated by 
the Administrator as to fuel system.

(ii) [Reserved]
(iii) A manufacturer may elect to op­

erate and test additional engines to rep­
resent any engine-system combination. 
The additional engines must be of the 
same engine displacement and fuel sys­
tem as the engine selected for that com­
bination in accordance with the provi­
sions of paragraph (c) (2) (i) of this sec­
tion. Notice of an intent to run addition­
al engines shall be given to the Admin­
istrator not later than 30 days following 
notification of the test fleet selection. 
Deterioration factors calculated for each 
engine-system combination shall be ap­
plied separately to military and nonmili­
tary engines within the same engine- 
system combination.

(3) Diesel heavy-duty durability-data 
engines. Paragraph (c) (3) of this section 
applies to Diesel heavy-duty durability- 
data engines.

(i) One engine from each engine-sys­
tem combination shall be tested as pre­
scribed in § 86.079-26(c) (3) (ii) . At each 
test point, either the complete gaseous 
emission test or the complete smoke test 
may be conducted first. Within each com­
bination, the engine which features the 
highest fuel feed per stroke, primarily at 
rated speed and secondarily at the speed 
of maximum rated torque, will usually 
be selected for durability testing. In the 
case where more than one engine in an 
engine-system combination has the high­
est fuel feed per stroke, the engine with 
the highest maximum rated horsepower 
will usually be selected for durability 
testing. If an engine-system combination
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includes both military and nonmilitary 
engines, then the nonmilitary engine 
with the highest maximum rated horse­
power will usually be selected for dura­
bility testing.

(ii) A manufacturer may elect to op­
erate and test additional engines to rep­
resent any engine-system combination. 
The additional engines must be of the 
same model and fuel system as the en­
gine selected in accordance with the pro­
visions of paragraph (c)(3)(i) of this 
section. Notice of an intent to test addi­
tional engines shall be given to the Ad­
ministrator not later than 30 days fol­
lowing notification of the test fleet selec­
tion. Deterioration factors calculated for 
each engine-system combination shall be 
applied separately to military and non­
military engines within the same engine 
system combination.

(d) For purposes of testing under 
§ 86.079-26 (a) (91, (b)(9), or ( c ) ( l l ) ,  
the Administrator may require addition­
al emission-data vehicles (or emission- 
data engines) and durability-data vehi­
cles (or durability-data engines) identi­
cal in all material respects to vehicles 
(or engines) selected in accordance with 
paragraphs (b) and (c) of this section: 
Provided, That the number of vehicles 
(or engines) selected shall not increase 
the size of either the emission-data fleet 
or the durability-data fleet by more than 
20 percent or one vehicle (or engine), 
whichever is greater.

(e) Any manufacturer whose project­
ed sales for the model year in which 
certification is sought is less than

(1) 2,000 gasoline-fueled light-duty 
vehicles, or (2) 2,000 Diesel light-duty 
vehicles, or (3) 2,000 gasoline-fueled 
light-duty trucks, or (4) 2,000 Diesel 
light-duty trucks, or (5) 2,000 gasoline- 
fueled heavy-duty engines, or (6) 2,000 
Diesel heavy-duty engines,
may request a reduction in the number 
of test vehicles (or engines) determined 
in accordance with the foregoing provi­
sions of this section. The Administrator 
may agree to such lesser number as he 
determines would meet the objectives of 
this procedure.

(f) (1) In lieu of testing an emission- 
data or durability-data vehicle (or en­
gine) selected under paragraph (b) or
(c) of this section, and submitting data 
therefore, a manufacturer may, with the 
prior written approval of the Adminis­
trator, submit exhaust emission data 
and/or fuel evaporative emission data, as 
applicable on a similar vehicle (or en­
gine) for which certification has previ­
ously been obtained or for which all ap­
plicable data required under § 86.079-23 
has previously been submitted.

(2) Heavy-duty engine test data sub­
mitted prior to the 1980 model year and 
which complies with paragraph (f) (1) of 
this section, can be used in subsequent 
model years, without regard to the test 
procedure. Any heavy-duty engine certi­
fied in the 1979 model year will be certi­
fied for 1980 and subsequent model years 
if requested by the manufacturers.

(g) (1) This paragraph applies to 
light-duty vehicles and light-duty trucks.

(2) Where it is expected that more 
than 33 percent of an engine family will 
be equipped with an optional item, the 
full estimated weight of that item shall 
be included, unless excluded by the Ad­
ministrator, in the curb weight compu­
tation for each vehicle available with 
that option in the engine family. Where 
it is expected that 33 percent or less of 
the vehicles in an engine family will be 
equipped with an item of optional equip­
ment, no weight for that item will be 
added in computing curb weight. In the 
case of mutually exclusive options, only 
the weight of the heavier option will be 
added in computing curb weight. Op­
tional equipment weighing less than 3 
pounds per item need not be considered.

(3) Where it is expected that more 
than 33 percent of an engine family will 
be equipped with an item of optional 
equipment that can reasonably be ex­
pected to influence emissions, then such 
items of optional equipment shall actu­
ally be installed, unless specifically ex­
cluded by the Administrator, on all emis­
sion-data and durability-data vehicles in 
the engine family on which the option is 
intended to be offered in production. Op­
tional equipment that can reasonably be 
expected to influence emissions are the 
air conditioner, power steering, power 
brakes,-: and other items determined by 
the Administrator.

(4) Optional equipment that can rea­
sonably be expected to influence emis­
sions and which is utilized on 33 percent 
or less of the vehicles in the engine fam­
ily shall not be installed on' any vehicle 
in that engine family unless specifically 
required under this section.

16. A new Subpart D is added to Part 
86 and reads as follows:
Subpart D— Emission Regulations for New Gaso­

line— Fueled and Diesel Heavy-Duty Engines; 
Gaseous Exhaust Test Procedure

Sec.
86.301- 79
86.302- 79
86.303- 79
86.304- 79
86.305- 79

86.306- 79

86.307- 79
86.308- 79
86.309- 79

86.310- 79

86.311- 79

86.312- 79

86.313- 79

86.314- 79

86.315- 79
86.316- 79

86.317- 79

86.318- 79

86.319- 79

Scope; applicability.
Definitions.
Abbreviations.
Section num bering; construction .
In tro d u ctio n ; s tru c tu re  of su b ­

part.
E qu ipm en t requ ired  and  specifi­

cations; overview.
Puel specifications.
Gas specifications.
Sam pling an d  analy tical system; 

schem atic drawing.
Sam pling an d  analy tical system; 

com ponent specifications.
M iscellaneous equipm ent; speci­

fications.
D ynam om eter an d  engine equ ip­

m en t specifications.
Air flow m easurem ent specifica­

tions; Diesel engines.
Fuel flow m easurem ent specifica­

tions.
G eneral analyzer specifications.
Carbon monoxide and  carbon d i­

oxide analyzer specifications.
Hydrocarbon analyzer specifica­

tions.
Oxides of n itrogen  analyzer speci­

fications.
Analyzer checks and  calibrations; 

frequency and  overview.

Sec.
86.320- 79
86.321- 79
86.322- 79 
86.323 
through 
86.326
86.327- 79
86.328- 79
86.329- 79

86.330- 79
86.331- 79

§ 86.332-79

§. 86.333-79 
§ 86.334-79 
§ 86.335-79

§ 86.336-79 
§ 86.337-79 
§ 86.338-79 
§ 86.339-79 
§ 86.340-79

§ 86.341-79

§ 86.342-79 
§ 86.343-79 
§ 86.344-79 
§ 86.345-79 
§ 86.346-79

§ 86.347-79

Analyzer bench check.
NDIR w ater re jection  ra tio  check. 
NDIR C 02 rejection  ra tio  check.

[Reserved]

Q uench check; NOx analyzer.
Leak checks.
System  response-tim e; check pro­

cedure.
NDIR analyzer calibration . 
H ydrocarbon analyzer calib ra­

tion.
Oxides of t n itrogen  analyzer 

calibra tion .
D ynam om eter calibration .
T est procedure overview. 
Gasoline-fueled engine te s t 

Cycle.
Diesel engine te s t cycle. 
In form ation .
E xhaust m easurem ent accuracy. 
P re -tes t procedures. 
G asoline-fueled engine dyna­

m om eter te s t ru n .
Diesel engine dynam om eter tes t 

ru n .
P o st-te st procedure.
C hart reading.
H um idity  calculations.
Em ission calculations. 
A lternative NOx m easurem ent 

technique.
A lternative . calcu la tions for 

Diesel engines.
Au t h o r it y : Secs. 202, 206, 207, 208, 301(a), 

C lean Air Act, as am ended (42 U.S.C. 1857f-l, 
1857f—5 ,1857f-5a, 1857f-6, 1857g(a))
Subpart D— Emission Regulations for New 

Gasoline-FUeled and Diesel Heavy-Duty 
Engines; Gaseous Exhaust Test Pro­
cedures.

§ 86.301—79 Scope; applicability.
This subpart contains gaseous emis­

sion test procedures for gasoline-fueled 
and Diesel heavy-duty engines. It ap­
plies to 1979 and later model years.
§ 86.302—79 Definitions.

The definitions in § 86.077-2, § 88.078- 
2, and § 86.079-2 apply to this subpart.
§ 86.303—79 Abbreviations.

The abbreviations in § 86.078-3 apply 
to this subpart.
§ 86.304—79 Section numbering; con­

struction.
(a) The model year of initial appli­

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

Example: Section § 86.311-79 applies to the  
1979 and subsequent model years until su­
perseded. I f  a section § 86.311-81 is promul­
gated it would take effect beginning with the  
1981 model year; § 86.311-79 would apply to 
model years 1979 and 1980.

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

(c) Unless indicated, all provisions in 
this subpart apply to both gasoline- 
fueled and Diesel heavy-duty engines.
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§ 86.305—79 Introduction; structure of 
subpart.

§ 86.306—79 Equipment required ' and 
specifications ; overview.

(a) This subpart describes the equip­
ment required and the procedures to fol­
low in order to perform exhaust emission 
tests on gasoline-fueled and Diesel 
heavy-duty engines. Subpart A sets forth 
the testing requirements and test inter­
vals necessary to comply with EPA certi­
fication procedures.

(b) Pour topics are addressed in this 
subpart. Sections 86.306 through 86.318 
set forth specifications and equipment 
requirements; §§86.319 through 86.333 
discuss calibration methods and fre­
quency; test procedures and data re­
quirements are listed (in approximately 
chronological order) in § § 86.334 
through 86.343; and calculation formu­
las are found in §§ 86.344 and 86.345. Al­
ternative procedures and calculations 
are set forth in §§ 86.346 and 86.347.

(a) This subpart contains procedures 
for both gasoline-fueled and Diesel en­
gine gaseous emission tests. Generally, 
the equipment required is identical for 
both types of engines. Equipment re­
quired and specifications are found in 
§§ 86.307 through 86.318.

(b) Some analyzer specifications refer . 
to calibration checks found in §§ 86.320 
through 86.332.
§ 86.307—79 Fuel specifications.

(a) Gasoline. (1) Gasoline having the 
following specifications will be used by 
the Administrator in exhaust emission 
testing. Gasoline having the following 
specifications or substantially equivalent 
specifications approved by the Adminis­
trator shall be used by the manufacturer 
in exhaust testing, except that the lead 
and octane specifications do not apply.

Item designation ASTM Leaded Unleaded

Pb. (organic), grams/U.S. gallon.................
Distillation range:

IBP, °F ............................................. .
10 pet point, °F_________________. . .
50 çèt point, °F._._............. ...............
90 pet point, ° F .. .......................... pÇgS
EP, °F (maximum).......... ................. .

Sulfur, weight percent, maximum..............
Phosphorus, grams/U.S. gallon, maximum.

Aromatics,'percent, maximum. 
Saturates..................................... .

D2699 100....... .......... . . . .  96.
. . . .  0.00 to 0.05.

D86 75 to 95.......... . __ 75 to 95.
D86 120 to 135........... . . .  120 to 135.D86 200 to 230........ . . . .  200 to 230.
D86 300 to 325.......... . . . .  300 to 325.D86 415.................. . . . .  415.
D1266 0.1Ò_________ .. . .  0.10.

. . . .  0.005.
D323 8.0 to 9.2_____.. . .  8.0 to 9.2.DI 319 10____ _____ . . . .  10.
D1319 35______ ____ .. . .  35.
D1319 Remainder_____ Remainder.

1 Minimum. " •

(2) Gasoline representative of com­
mercial gasoline which, will be generally 
available through retail outlets shall be 
used in service accumulation. For leaded 
gasoline, the minimum lead content 
shall be 1.4 grams per U.S. gallon, ex­
cept that where the Administrator 
determines that engines represented by 
a test engine will be operated using 
gasoline of different lead content from 
that prescribed in this paragraph, 
he may consent in writing to use of a 
gasoline with a different lead content. 
The octane rating of the gasoline used 
shall be no higher than 4.0 research 
octane numbers above the minimum 
recommended by the manufacturer and 
have a minimum sensitivity of 8.0 octane 
numbers for unleaded fuel and 7.0 octane

numbers for leaded fuel, where sensitivity 
is defined as research octane number 
minus motor octane number.

(b) Diesel fuel. (1) The Diesel fuels 
employed for testing shall be clean and 
bright, with pour and cloud points ade­
quate for operability. The Diesel fuel may 
contain nonmetallic additives as follows : 
Cetane improver, metal deactivator, anti­
oxidant, dehazer, antirust,* pour depres­
sant, dye, and dispersant.

(2) Diesel fuel meeting the following 
specifications, or substantially equiva­
lent specifications approved by the Ad­
ministrator, shall be used in exhaust 
emissions testing. The grade of Diesel 
fuel recommended by the engine manu­
facturer commercially designated as 
“Type 1-D” or “Type 2-D”, shall be used.

Item ASTM test Type 1-D Type 2-D
Method No.

Cetane...... . . . j ...... ........: ___
Distillation range.. . ____

IBP, °F____________ ...
10 pet point, °F ._____ :...
50 pet point, °F________
90 pet point, °F__
e p , °f _______________;

Gravity, °API____________
Total sulfur, pereent_______
Hydrocarbon composition___
Aromatics, percent...... ........
Paraffins, naphthenes, olefins. 
Flash point, °F. (minimum).. 
Viscosity, centistokes______

.. . .  D613..-------------- 48 to 54.......... .
—  D86................

................. . 330 to 390.....
------------- ------ --------  370 to 430......
■......... ..........................iAIO to 480___
...... .............................  460 to 520......
----------------- ----------- 500 to 560....:
. . . .  D287_____ _____ 40 to 44______
. . .  D129 or D2622....... 0.05 to 0.20.;;
. . .  D1319_______ ______ ________
---------------------------- 8 (minimum)
----------------------------- Remainder_
—  D93......... ...... ........120..................
—  D445--------- -------  1.6 to 2 .0 .....

42 to 50.

340 to 400. 
400 to 460. 
470 to 540. 
550 to 610. 
580 to 660. 
33 to 37. 
0.2 to 0.5.
27 (minimum).
Remainder.
130.
2.0 to 3.2.
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(3) Diesel fuel meeting the following specifications, or substantially equivalent 
specifications approved by the Administrator, shall be, used in service accumulation. 
The grade of Diesel fuel recommended by the engine manufacturer, commercially 
designated as “Type 1-D” or “Type 2-D”, shall be used.

ASTM test method number

Item
ASTM test 
method No. Type 1-D ■ Type 2-D

Cetane (minimum)..... .................................. .
Distillation range 90 pet point, °F ..................
Gravity, °API........................................ .........
Total sulfur, percent.-................. ...................
Flash point, °F (minimum)............................
Viscosity, centistokes. _______— -------------

________  D613.________
.............. . D86___ ______
................. D287______ . . . . .
................. Dl29 or D2622—
________D96___________

................. D445______ ____

... 42 to 56................
.4 440 to 530____ . . .
. .  39 to 45________
. .  0.05 (minimum)..
. .  120....... ............. .
... 1.2 to 2.2...............

.. 38 to 58.
. 540 to 630.
. 30 to 42.
. 0.2 (minimum). 
. 130.
_ 1.5 to 4.5.

(4) Other petroleum distillate fuels 
may be used for testing and service ac­
cumulation 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) Use of a fuel listed under para­
graphs (b) (2) and (b) (3) of this section 
would have a detrimental effect on emis­
sions or durability; and,

(iv) Written approval from the Ad­
ministrator of the fuel specifications was 
provided prior to the start of testing.

(5) The specification range of the fuels 
to be used under subparagraphs (b) (2),
(b) (3), and (b) (4) of this section shall 
be reported in accordance with § 86.079- 
21(b)(3).
§ 86.308—79 Gas specifications.

(a) Analyzer gases. (1) Calibration or 
span gases for the CO and CO2 analyzers 
shall have zero-grade nitrogen as a dilu­
ent.

(2) Calibration or span gases for the 
hydrocarbon analyzer shall be propane 
with zero-grade nitrogen as a diluent 
when testing gasoline-fueled engines. 
For Diesel engine tests the diluent shall 
be zero-grade air.

(3) Calibration or span gases for the 
NOx analyzer shall be NO named as NOx 
with a maximum NOa concentration of 
5 percent of the nominal value. Zero- 
grade nitrogen shall be the diluent.

(4) Zero-grade gases for hydrocarbon 
analyzers shall be nitrogen when testing 
gasoline-fueled engines and air when 
testing Diesel engines.

(5) Zero-grade gases for the carbon 
monoxide, carbon dioxide and oxides of 
nitrogen analyzers shall be either zero- 
grade air or zero-grade nitrogen.

(6) The allowable zero grade gas (air 
or nitrogen) impurity concentrations 
shall not exceed 2 ppmC hydrocarbon, 
10 ppm carbon monoxide, 400 ppm car­
bon dioxide and 1 ppm nitric oxide.

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

(b) Calibration gas. Calibration gas 
values are to be derived from NBS 
“Standard Reference Materials” 
(SRM’s) or other gas standards ap­
proved by the Administrator. The uncer­
tainty of the assigned calibration gas 
values shall not exceed 2.0 percent of the 
assigned value. The uncertainly is de­
fined as the sum of the precision errors

(at the 90 percent confidence level) and 
the bias errors. Precision and bias efrors 
apply to both the equipment and the 
derivation procedures.

(c) Span gas. Span gas values are to 
be derived from NBS “Standard Refer­
ence Materials” (SRM’s) or other gas 
standards approved by the Administra­
tor. The uncertainty of the assigned cali­
bration gas values shall not exceed 3.0 
percent of the assigned value. The un­
certainty is defined v as the sum of the 
precision errors (at the 90 percent con­
fidence level) and the bias errors. Pre­
cision and bias errors apply to both the 
equipment and the derivation proce­
dures.

(d) Hydrocarbon analyzer fuel—(1) 
The fuel shall contain 40 ±2 percent hy­
drogen. The balance shall be helium. The 
mixture shall contain less than 2 ppmC 
hydrocarbon.

(2) Alternate pure hydrogen fuel. 
Some HFID’s are designed to operate on 
pure hydrogen. Generally the HFID fuel 
is incompatible with good relative hydro­
carbon response.

(i) For Diesel engines this fuel is not 
recommended. However, this fuel may 
be used if the engine manufacturer dem­
onstrates, on each basic combustion sys­
tem (i.e., 4 cycle DI, 2 cycle DI, 4 cycle 
pre-cup, etc.) that an HFID using this 
fuel produces comparable results to an 
HFID using 40% H2/60% He fuel. These 
data must be submitted to and approved 
by the Administrator prior to testing. 
Pure H2 fuel, that may be allowed for 
testing, must contain at least 99.0 per­
cent hydrogen and contain less than 2 
ppmC hydrocarbon.

(ii) For gasoline-fueled engines, pure 
hydrogen fuel for the HFID is not 
allowed.

(e) Hydrocarbon analyzer burner air. 
The concentration of oxygen must be 
within 1 mole percent of the oxygen con­
centration of the burner air used in the 
latest oxygen interference check (% 02I ) . 
If the difference in oxygen concentration 
is greater than 1 mole percent, then the 
oxygen interference must b e 1 checked 
and the analyzer adjusted, if necessary, 
to meet the %OJ requirements. The 
burner air must contain less than 2 ppmC 
hydrocarbon.

(f) Oxygen interference check gases 
shall contain propane with 350 ppmC 
±75 ppmC hydrocarbon. The concentra­
tion value shall be determined to cali­
bration gas tolerances by chromato­
graphic analysis of total hydrocarbons 
plus impurities or by dynamic blending.

Nitrogen shall be the predominant dilu­
ent with the balance oxygen. Blends re­
quired for gasoline-fueled and Diesel en- 
iÿne testing are as follows:

Applicability O2 concentration 
(percent)

Balance

Diesel___ _____ .. 21 (20 to 22).............. - . .  Ns
Diesel and gasolinei 10 (9 to 11)_________ ..  Ns ■

Do_________ . . 5 (4 to 6)...................... * N;2
Gasoline___ ____ .. 0 (Oto 1)______ _____ ..  n 2

§ 86.309—79 Sampling and analytical 
system; schematic drawing.

(a) Any variation from the specifica­
tions in this subpart including perform­
ance specifications and emission detec­
tion methods may be used only with prior 
approval by the Administrator.

(b) Schematic drawing.
(1) An example of a sampling and 

analytical system which may be used for 
testing under this subpart is shown in 
Figure D79-1. All components or parts 
of components that are wetted by the 
sample or corrosive calibration gases 
shall be either chemically cleaned stain­
less steel or inert material, e.g. polytetra- 
fluoroethylene resin. The use of “gauge 
savers” or “protectors” with nonreactive 
diaphragms to reduce dead volumes is 
permitted. The specific detection meth­
ods to be used for each exhaust compo­
nent can be found in •§ 86.316 for CO, 
§ 86.317 for HC, and § 86.318 for NO* 
Additional components such as instru­
ments, valves, solenoids, pumps, switches, 
etc. may be employed to provide addi­
tional information and coordinate the 
functions of the component systems.

(2) The following requirements must 
be incorporated in each system used for 
testing under this subpart.

(i) All analyzers must obtain the sam­
ple to be analyzed from the same sam­
ple line.

(ii) The sample transport system from 
the engine exhaust pipe to the HC an­
alyzer and the NOx analyzer must be 
heated as is indicated in Figure D79-1.

(iii) Carbon monoxide and carbon di­
oxide measurements must be made on a 
dry basis. Specific requirements for the 
means of drying the sample can be found 
in § 86.309(b) (5) and § 86.311(e).

(iv) All NDIR analyzers must have a 
pressure- gauge immediately downstream 
of the analyzer. The gauge tap must be 
within 2 inches of the analyzer exit port. 
Gauge specifications can be found in 
§ 86.309(b) (3).

(v) All bypass and analyzer flows ex­
iting the analysis system must be meas­
ured. Capillary flows such as in HFID 
and CL analyzers are excluded. For each 
NDIR analyzer with a flow meter located 
upstream of the analyzer, an upstream 
pressure gauge must be used. The gauge 
tap must be within 2 inches of the an­
alyzer entrance port.

(vi) Calibration or span gases for the 
NOx measurement system must pass 
through the N 02 to NO converter.

(vii) The temperature of the NOa to 
NO converter must be displayed continu­
ously.
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(c) System components list. The fol­
lowing is a list of components shown in 
Pig. D79-1 by numeric identifier.

(1) Filters. Glass fiber filter paper is. 
permitted for FI, F2, and F3. Optional 
filter F4 is a coarse filter for large partic­
ulates.

(1) FI—Fine particulate filter.
(ii) F2—Fine particulate filter.
(iii) F3—Fine heated particulate filter.
(iv) F4—Coarse heated particulate fil­

ter.
(2 ) . Flowmeters, (i) Flowmeters FL 1 

and FL 2 indicate sample flow rates 
through the CO and CO* analyzers.

(ii) Flowmeters FL 3, FL 4, FL 5, and 
FL 6 indicate bypass flow rates.

(3) Gauges. Downstream gauges are 
required for any system used for testing 
under this subpart. Upstream gauges 
may be required under this subpart per 
§ 86.309(b) (2) (v). >

(i) Upstream gauges G1 and G2 meas­
ure the input pressure to the CO and C02 
analyzers.

(ii) Downstream gauges G3 and G4 
measure the exit pressure of the CO and 
CO, analyzers. If the normal operating 
range of the downstream gauges is less 
than 3 inches of water, then the down­
stream gauge must be capable of reading 
both pressure and vacuum.

(4) Pressure gauges, (i) PI—bypass 
pressure.

(ii) P2, P3, P4 and P5—sample or span 
pressure at inlet to flow control valves.

(5) Water traps. Water traps WT1, 
and WT2 to remove water from the sam­
ple. A water trap performing the func­
tion of WT1 and meeting the specifica­
tions in § 86.311(e) is required for any 
system used for testing under this sub­
part. Chemical dryers are not an accept­
able method of removing the water. 
Water removal by condensation is ac­
ceptable. Means other than condensa­
tion may be used only, with prior ap­
proval from the Administrator.

(6) Regulators, (i) R l, R3, R4, and 
R6—line pressure regulators to control 
span pressure at inlet to flow control 
valves.

(ii) R2 and R5—back pressure regu­
lators to control sample pressure at inlet 
to flow control valves.

(7) Valves, (i) VI, V7, V8, and V14— 
selector valves to select zero or calibra­
tion gases.

(ii) V2—optional heated selector valve 
to purge the sample probe, perform leak 
checks, or to perform hang-up checks.

(iii) V3 and V5—Selector valves to se­
lect sample or span gases.

(iv) V4, V6, and J/15—flow control 
valves.

(v) V9 and VI3—heated selector valve 
to select sample or span gases.

(vi) V10 and V12—heated flow control 
valves.

(vii) VII—Selector valve to select NOx 
or bypass mode in the chemilumines­
cence analyzer.

(viii) V16—heated selector valve to 
perform leak checks.

(8) Pump. Sample transfer pump to 
transport sample to analyzers.

(9) Temperature sensor. A tempera-, 
ture sensor (Tl) to measure the NQ2 to

NO converter temperature is required for 
any system used for testing under this 
subpart.

(10) Dryer. Dryers D1 and D2 to re­
move the water from the bypass flows to 
prevent condensation in flowmeters FL3, 
FL4, and FL6.
§ 86.310—79 Sampling and analytical 

system; component specifications.
(a) Temperature. (1) For gasoline- 

fueled engines any heated component;
(1) in the HC sample path must be 

maintained above 110°C (230°F) and 
shall not exceed 230°C (446°F),

(11) in the NOx sample path must be 
maintained above 95°C (203°F) and 
shall not exceed 230°C (446°F).

(2) For Diesel engines any heated 
component;

(i) in the HC sample path must be 
maintained above 180°C (356°F) and 
shall not exceed 230°C (446°F),

(ii) in the NOx sample path must be 
maintained above 95°C (203°F) and 
shall not exceed 230°C (446°F) .

Figure D7.9--2 SAM PLE PROBE AND TYPICAL HOLESPACLMGS

(3) The sample line outside wall tem­
perature must be maintained at the tem­
perature specified in this paragraph. An 
exception is made for the first 4 feet of 
sample line from the exhaust duct. The 
upper temperature tolerance for this 4 
foot section is waived and only the mini­
mum temperature specification applies.

(b) Sample probe. (1) The sample 
probe shall be a straight, closed end, 
stainless steel, multi-hole probe. The In­
side Diameter (I.D.) shall not be greater 
than the I.D. of the sample line (+.010 
in.). The wall thickness of the probe 
shall not be greater than .040 inch. The

fitting that attaches the probe to the 
exhaust pipe shall be as small as prac­
tical in order to minimize heat loss from 
the probe.

(2) There shall be a minimum of three 
holes in the probe. The spacing of the 
radial planes for each hole in the probe 
must be such that they cover approxi­
mately equal cross-sectional areas of the 
exhaust duct. The angular spacing of 
the holes must be approximately equal. 
The angular spacing of any two holes in 
one plane may not be 180°±20° (i.e., sec­
tion C-C of Figure D79-2). The holes 
should be sized such that each has ap­
proximately the same flow. If only three 
holes are used, they may not all be in 
the same radial plane. See Figure D79-2.

(3) The probe shall extend radially 
across the exhaust duct. The probe must 
pass through the approximate center 
and must extend across at least 80 per­
cent of the diameter of the duct.

(c) Sample transfer. (1) The maxi­
mum ID . of the sample line shall not 
exceed 0.52 inch.

(2) If valve V2 is used, the sample 
probe must connect directly to valve V2. 
The location of optional valve V2 may 
not be greater than 4 feet from the ex­
haust duct.

(3) The location of optional valve V16 
may not be greater than 24 inches from 
the sample pump. The leakage rate for 
this section on the pressure side of the 
sample pump may not exceed the leak­
age rate specification for the vacuum 
side of the pump.

(d) Venting. All vents including ana­
lyzer vents, bypass flows, and pressure 
relief vents of regulators should be 
vented in such a manner to avoid en­
dangering personnel in the immediate 
area.
§ 86.311—79 Miscellaneous equipment; 

specifications.
(a) Chart recorders. (1) The mini­

mum chart speed allowed is 3 inches per 
minute for gasoline-fueled engines and 
0.5 inches per minute for Diesel engines.

(2) When testing gasoline-fueled en­
gines all chart recorders (analyzers, 
torque, rpm, etc.) shall be provided with 
Automatic markers which indicate one 
second intervals. Preprinted chart paper 
(one second intervals) may be used in 
lieu of the automatic markers provided 
the correct chart speed is used.

(b) Accuracy of temperature meas­
urements. (1) The following tempera­
ture measurements shall be accurate to 
within 1.2° C:

(1) temperature measurements used 
in calculating the engine intake 
humidity;

(ii) the temperature of the fuel in 
volume measuring flow rate devices;

(iii) The temperature of the sample 
within the water trap(s).

(2) All other temperature measure­
ments shall be accurate within 2.5° C.

(c) Intake air humidity and temper­
ature measurements. (1) Humidity con­
ditioned air supply. Air that has had its 
absolute humidity altered is considered 
humidity-conditioned air. For this type 
of intake air supply, the humidity meas­
urement must be made within the intake
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air supply system, and after the humid­
ity conditioning has taken place.

(2) Nonconditioned air supply. Hu­
midity measurements in non-condi- 
tioned intake air supply systems must be 
made in the intake air stream entering 
the supply system. Alternatively, the hu­
midity measurements can be measured 
within the intake air supply stream.

(3) Engine intake air temperature 
measurement must be made within 48 
inches of the engine. The measurement 
location must be made either in the sup­
ply system or in the air stream entering 
the supply system.

(d) Sample component surface tem­
perature. For each component (pump, 
sample line section, filters, etc.) in the 
heated portion of the sampling system 
that has a separate source of power or 
heating element, use engineering judg­
ment to locate the coolest portion of that 
component and monitor the tempera­
ture at that location. If several compo­
nents are within an oven, then only the 
surface temperature of the component 
with the largest thermal mass and the 
oven temperature need be measured.

(e) If water is removed by condensa­
tion the sample gas temperature within 
the water trap must be monitored and 
may not exceed 7° C (45° F).
§ 86.312—79 Dynamometer and engine 

equipment specifications.
(a) Dynamometer. (1) The dyna­

mometer test stand and other instru­
ments for measurement of power output 
shall be accurate to within 2 percent of 
point at all power settings above 10 per­
cent of full-scale. Below 10 percent of 
full-scale the accuracy shall be within 
5 percent of point. The dynamometer 
must be capable of performing the test 
cycle described in § 86.335 or § 86.336. 
Dynamometers used for testing gaso­
line-fueled engines must have sufficient 
motoring capability to meet the test re­
quirements. A 60-tooth wheel in combi­
nation with a frequency counter shall 
be considered an absolute standard for 
engine speed.

(2) Dynamometer calibration weights. 
A minimum of 6 calibration weights for 
each range used are required. The 
weights must be equally spaced and 
traceable to within 0.5 percent of NBS 
weights. Laboratories located in foreign 
countries may certify calibration 
weights to local government bureau 
standards.

(b) Engine cooling. Means of engine 
cooling which will maintain the engine 
operating temperatures (e.g., 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 dyna­
mometer.

(c) Exhaust system. (1) When test­
ing gasoline-fueled engines:

(i) A chassis-type single exhaust pipe 
shall be used. Standard or specially 
fabricated “Y” pipes may be used on en­
gines designed for dual exhaust systems.

(ii) For all catalyst systems, the dis­
tance from the exhaust manifold
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flange (s) to the catalyst shall be the 
same as in the vehicle configuration 
unless the manufacturer provides tem­
perature data showing equivalent per­
formance at another location.

(iii) For catalyst systems, the probe 
shall be located in the single exhaust 
pipe and from 2 to 10 feet downstream of 
the catalyst(s).

(iv) For noncatalyst systems, the 
probe shall be located in the single ex­
haust pipe and from 3 to 20 feet down­
stream from the exhaust manifold flaijge 
or turbocharger exit flange.

(v) For all exhaust systems, the probe 
shall be located at least 24 inches from 
the end of the tail pipe. Additional ex­
haust pipe may be added to the tail pipe 
to meet the specification.

(2) When testing Diesel engines, a 
noninsulated exhaust system extending 
15±5 feet from the exhaust manifold, 
or the crossover junction in the case of 
Vee engines, shall be used. The exhaust 
back pressure must be within 0.2 inch 
Hg. of the upper limit at maximum rated 
horsepower, as established by the engine 
manufacturer in his sales and service 
literature for vehicle application. A con­
ventional automotive muffler of a size 
and type commonly used with the en­
gine being tested shall be employed in 
the exhaust system during smoke emis­
sion testing. The terminal 2 feet Of the 
exhaust pipe shall be a circular cross sec­
tion and be free of elbows and bends. 
The end of the pipe shall be cut off 
squarely. The terminal 2 feet of the ex­
haust pipe shall have a nominal inside 
diameter in accordance with the engine 
being tested, as specified below:
Maximum rated Exhaust pipe

horsepower: inside diameter
(inches)

Less than 101__.-_________________ ■ 2
101 to 200______ ________________  3
201 to 300______________ ____ ____  4
301 or more___*_________________  5

§ 86.313—79 Air flow measurement spec­
ifications ; Diesel engines.

(a) The air flow measurement method 
used must have a range large enough to 
accurately measure the air flow over the 
engine operating range during the test. 
Overall measurement accuracy must be 
±2  percent of full-scale value of the 
measurement device for all modes except 
the idle arid 2-percent modes. For the 
idle and 2-percent modes, the measure­
ment accuracy shall be ±5 percent or 
less of the full-scale value. The Adminis­
trator must be advised of the method 
used prior to testing.

(b) Corrections to the measured air 
mass-flow-rate shall be made when an 
engine system incorporates devices that 
add or subtract air mass (air injection, 
bleed air, etc.). The method used to de­
termine the air mass from these devices 
shall be approved by the Administrator.

(c) An engine air inlet system present­
ing an air inlet restriction within 1 inch 
of water of the upper limit for the engine 
operating condition which results in 
maximum air flow, as established by the 
engine manufacturer in his sales and 
service literature, for the Diesel engine 
being tested shall be used.
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§ 86.314—79 Fuel flow measurement 
specifications.

(a) The fuel flow rate measurement 
instrument must have a minimum accu­
racy of ±1 percent of full-scale flow rate 
for each measurement range used. An ex­
ception for Diesel engines is allowed at 
the idle and 2-percent power points. For 
these modes, the minimum accuracy is 
±2 percent of full-scale flow rate for 
each measurement range used. The con­
trolling parameters are the elapsed time 
measurement of the event and the weight 
or volume measurement. Restrictions on 
these parameters are:

(1) The error in the elapsed time 
measurement of the event must not be 
greater than 1 percent of the absolute 
event time. This includes errors in start­
ing and stopping the clock as well as the 
period of the clock.

(2) For Diesel engines only, if the mass 
of fuel consumed is measured by discrete 
weights, then the error in the actual 
weight of the fuel consumed must not be 
greater than ±1 percent of the measur­
ing weight. An exception for Diesel 
engines is allowed at the idle and 2- 
percent power points. For these modes 
the error in the actual weight of the fuel 
consumed must not be greater than ±2 
percent of the measuring weight.

(3) If the mass of fuel consumed is 
measured electronically (load cell, load 
beam, etc.), the error in .the actual 
weight of fuel consumed must not be 
greater than ±1 percent of the full- 
scale value of the electronic device.

(4) If the mass of fuel consumed is 
measured by volume flow and density, 
the error in the actual volume consumed 
must not be greater than ±1 percent of 
the full-scale value of the volume meas­
uring device.

(b) For devices that have varying 
mass scales (electronic weight, volume, 
density, etc.), measurements may not be 
used for calculations if the measure­
ment is less than 20 percent of full scale.

(c) Option. Complete flow-rate meas­
urement systems may be used below 20 
percent of full-scale measurement as 
long as the combination of mass and 
time measurements indicate a flow rate 
that has an error of less than 5 percent 
of the absolute flow rate.
§ 86.315—79 General analyzer specifica­

tions.
(a) Analyzer response time. The ana­

lyzer must respond to an instantaneous 
step change at the entrance to the ana­
lyzer with a response equal to 95 per­
cent of that step change in 6.0 seconds 
or less on all ranges used. The step 
change shall be at least 60 percent of 
full-scale chart deflection. For NOx ana­
lyzers using a water trap, the response 
time increase due to the water trap and 
associated plumbing need not be in­
cluded in the analyzer response time.

(b) Precision. The precision of the 
analyzer must be no greater than ±1 
percent of full-scale concentration for 
each range used. The precision is de­
fined as 2.5 times the standard devia­
tion (s) of 10 repetitive responses to a, 
given calibration or span gas.
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(c) Noise. The analyzer peak-to-peak 
response to zero and calibration or span 
gases over any 10-second period shall 
not exceed 2 percent of full-scale chart 
deflection on all ranges used.

(d) Zero drift. The analyzer zero- 
response drift during a 1-hour period 
shall be less than 2 percent of lull-scale 
chart deflection on the lowest range 
used. The zero-response is defined as the 
mean response including noise to a zero- 
gas during a 30-second time interval.

(e) Span drift. The analyzer span 
drift during a 1-hour period shall be 
less than 2 percent of full-scale chart 
deflection on the lowest range used. 
The analyzer span is defined as the dif­
ference between the span-response and 
the zero-response. The span-response is 
defined as the mean response including 
noise to a span gas during a 30-second 
time interval.
§ 86.316—79 Carbon monoxide and car­

bon dioxide analyzer specifications.
(a) Carbon monoxide and carbon di­

oxide measurements are to be made 
with nondispersive infrared (NDIR) an­
alyzers.

(b) The use of linearizing circuits is 
permitted.

(c) The minimum water rejection ra­
tio (maximum C02 interference) as 
measured by § 86.321 shall be:

(i) For CO analyzers, 1000:1.
(ii) For CO2 analyzers, 100:1.
(d) The minimum CO2 rejection ra­

tio (maximum C02 interference) as 
measured by § 86.322 for CO analyzers 
shall be 5000:1.

(e) Zero suppression. Various tech­
niques of zero suppression may be used 
to increase readability, but only with 
prior approval by the Administrator.
§ 86.317—79 Hydrocarbon analyzer spec­

ifications.
(a) Hydrocarbon measurements are 

to be made with a heated flame ioniza­
tion detector (HFID) analyzer.

(b) Option. A non-heated flame ioni­
zation detector (FID) that measures hy­
drocarbon emissions on a dry basis is 
permitted for gasoline-fueled testing; 
Provided, That equivalency is demon­
strated to the Administrator. With the 
exception of temperatures, all specifica­
tions contained in Subpart D apply to 
the optional system.

(c) The analyzer shall be fitted with 
a constant temperature oven housing the 
detector and sample-handling compo­
nents. It shall maintain temperature 
within 2° C of the set point. The de­
tector, oyen, and sample-handling com­
ponents within the oven shall be suitable 
for continuous operation at tempera­
tures to 200° C.

(d) Fuel and burner air shall conform 
to the specifications in § 86.308.

(e) The percent of oxygen interfer­
ence must be less than 3 percent, as 
specified in § 86.331(d) (7).

(f) Premixed burner air:
(1) For Diesel engines, premixing a 

small amount of air with the HFID fuel 
prior to combustion within the HFID 
burner is not recommended as a means 
of improving oxygen interference
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(% OJ). However, this procedure may be 
used if the engine manufacturer demon­
strates on each basic combustion system 
(i.e., 4 cycle DI, 2 cycle DI, 4 cycle pre­
cup, etc.) that an HFID using this pro­
cedure produces comparable results to 
an HFID not using this procedure. These 
data must be submitted, to the Admin­
istrator for his approval prior to test­
ing.

(2) For gasoline-fueled engines, pre­
mixing burner air with the HFID fuel 
is not allowed.
§ 86.318—79 Oxides of nitrogen ana­

lyzer specifications^
(a) Oxides of nitrogen are to be 

measured with a chemiluminescence 
analyzer.

(1) The NOx sample must be heated 
per § 86.309(a) and § 86.310(a) up to the 
N 02 to NO converter.

(2) For high vacuum CL analyzers with 
heated capillary modules, supplying a 
heated sample to the capillary module is 
sufficient.

(3) The N 02 to NO convertor efficiency 
shall be at least 90 percent..

(4) The quench interference must T>e 
less than 3.0 percent as measured in 
§ 86.327.

(b) Option. The oxides of nitrogen 
may be measured with an NDIR analyzer 
system that meets the following specifi­
cations: .

(1) The system shall include an NO2 
to NO converter, a water trap, and an 
NDIR analyzer in that order.

(2) The NO2 to NO converter shall ob­
tain a sample directly from the heated 
sample line.

(3) The water trap shall meet the 
specifications in § 86.311(e).

(4) The NO NDIR analyzer shall be 
calibrated per § 86.330.

(5) The minimum water rejection ratio 
(maximum water interference) for the 
NO NDIR analyzer shall be 5,000:1 (see 
§ 86.321).

(6) The minimum C02 rejection ratio 
(maximum CO2 interference) for the NO 
NDIR analyzer shall be 30,000:1 (see 
§ 86.322).
§ 86.319—79 Analyzer checks and cali­

brations ; frequency and overview.
(a) Prior to initial use and after major 

repairs bench check each analyzer (see 
§ 86.320).

(b) At least once every 7 days during 
testing check the NOx converter efficien­
cy (see § 86.332).

(c) At least once every 30 days during 
testing perform the following:

(1) Leak check the pressure side of the 
system (see § 86.328). If the option de­
scribed in § 86.328(b) (2) is used, a pres­
sure leak check is not required.

(2) Calibate all analyzers (see §§ 86.- 
330 through 86.332).

(3) Check the analysis system re­
sponse time (see § 86.329). If the option 
described in § 86.329(b) is used, a re­
sponse time check is not required.

(4) Verify that the automatic data 
collection system (if used) meets the

chart reading requirements found in 
§ 86.343.

C5) Check the fuel flow measurement 
instrument to insure that the specifica­
tions in § 86.314 are met. Flow meters of 
the tapered tube and float design (ro- 
tometers) or the balance beam principle 
need.be checked only every 90 days.

(d) At least once every 90 days during 
testing check the water rejection ratio 
and the C02 rejection ratio on all NDIR 
analyzers (see §§ 86.321 and 86.322).

(e) At least once every 180 days dur­
ing testing check the dynamometer test 
stand and power output instrumentation 
(see § 86.333).
§ 86.320—79 Analyzer bench check.

(a) Prior to initial use and after 
major repairs verify that each analyzer 
complies with the following specifica­
tions :

(1) Response time (see § 86.315(a)).
(2) Precision (see § 86.315(b)).
(3) Noise (see § 86*315(c)).
(4) Zero drift (see § 86.315(d)).
(5) Span drift (see § 86.315(e) ).
(6) Water rejection ratio, NDIR ana­

lyzers only (see §§ 86.316(c) and 86.318 
(b )(5)).
<"(?) C02 rejection ratio, NDIR analyz­

ers only (see §§ 86.316(d) and 86.318(b)
(6)).

(8) Quench check, CL analyzers only 
(see § 86.327).

(b) If a stainless steel NOa to NO con­
verter is used, condition all new or re­
placement converters. The conditioning 
consistsNof either purging the converter 
with air for .a minimum of 4 hours or 
until the converter efficiency is greater 
than 90 percent. The converter must be 
at operational temperature while purg­
ing. Do not use this procedure prior to 
checking converter efficiency on in-use 
converters.
§ 86.321—79 NDIR water rejection ratio 

check.
(a) Zero and span the analyzer on 

the lowest range that will be used.
(b) Introduce a saturated mixture of 

water and zero gas at room temperature 
directly to the analyzer.

(c) Determine and record the analyzer 
operating pressure (GP) in absolute 
units in pascals. Gauges G3 and G4 
may be used if tho values are converted 
to the correct units.

(d) Determine and record the tem­
perature of the zero-gas mixture.

(e) Record the analyzers-’ response 
(AR) in ppm to the saturated zero-gas 
mixture.

(f) For the temperature recorded in 
step (d), determine the saturation vapor 
pressure (Pwb) from § 86.344(d).

(g) Calculate the water concentra­
tion (Z) in the mixture from:

Z = ( P w b / G P ) (  10«)
(h) Calculate the water rejection ratio 

(WRR)  from:
W RR -(Z /A R )

§ 86.322—79 NDIR C02 rejection ratio 
check.

(a) Zero and span the analyzer on 
the lowest range that will be used.
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(b) Introduce a CC)2 calibration gas 
of at least 10 percent CO2 or greater to 
the analyzer.

(c) Record the C02 calibration gas 
concentration in ppm.

(d) Record the analyzers’ response 
(AR) in ppm  to the C02 calibration gas.

(e) Calculate the CO2 rejection ratio" 
CO2RR)  from:

CO2RR -  (ppm CO2)/AR.
§ 86.323 through § 86.326 [Reserved]
§ 86.327—79 Quench checks; NOx ana­

lyzer.
(a) Perform the reaction chamber 

quench check for each model of high 
vacuum reaction chamber analyzer prior 
to initial use.

(b) Perform the reaction chamber 
quench check for each new analyzer that 
has an ambient pressure or “soft vac­
uum” reaction chamber prior to initial 
use. Additionally, perform this check 
prior to reusing an analyzer of this type 
any time any repairs could potentially 
alter any flow rate into the reaction 
chamber. This includes, but is not limited 
to, sample capillary, ozone capillary, and 
if used, dilution capillary.

(c) Quench check as follows:
(1) Calibrate the NOx analyzer on the 

lowest range that will be used for testing.
(2) Introduce a mixture of C02 cali­

bration gas and NOx calibration gas to 
the CL analyzer. Dynamic blending may 
be used to provide this mixture. Dynam­
ic blending may be accomplished by an­
alyzing the CO'2 in the mixture. The 
change in the C02 value due to blending 
may then be used to determine the true 
concentration of the NOx in the mixture. 
The CO2 concentration of the mixture 
shall be approximately equal to the 
highest concentration experienced dur­
ing testing. Record the response.

(3) Recheck the calibration. If it has 
changed more than ±1 percent of full 
scale, recalibrate and repeat the quench 
check.

(4) Prior to testing, the difference be­
tween the calculated NOx response and 
the response of NOx in the presence of 
CO2 (step 2) must not be greater than
3.0 percent. The calculated NOx response 
is based on the calibration performed in 
step (1).
§ 86.328—79 Leak checks.

(a) Vacuum side leak check. (1) Any 
location within the analysis system where 
a vacuum leak could affect the test re­
sults must be checked.

(2) The maximum allowable leakage 
rate on the vacuum side is 0.5 percent of 
the in-use flow rate for the portion of 
the system being checked. The analyzer 
flows and bypass flows may be used to es­
timate the in-use flow rates.

(3) The sample probe and the connec­
tion between the sample probe and valve 
V2 (Figure D79-1) may be excluded from 
the leak check.

(b) Pressure side leak check. (1) The 
maximum allowable leakage rate on the 
pressure side is 5 percent of the in-use 
flow rate.

(2) Option: If the flow rate for each 
flow meter is equal to or greater than the

flow rate recorded in § 86.329 (b) (1) (ii), 
then a pressure side leak check is not 
required.
§ 86.329—79 System response time; 

check procedure.
(a) Check the system response time 

" by the following procedure:
(1) Stabilize the operating tempera­

ture of the sample line, sample pump, 
and heated filters.

(2) Introduce an HC span gas into the 
sampling system at the sample probe or 
valve V2 at atmospheric pressure. Simul­
taneously, start the time measurement.

(3) When_the HC instrument response
is 95 percent of the span gas concen­
tration used, stop the time measure­
ment. —

(4) If the elapsed time is more than 
20.0 seconds, make necessary adjust­
ments,

(5) Repeat with the CO, C02, and NO* 
instruments and span gases.

(b) Option. If the following parame­
ters are determined, the initial sys­
tem response time may be generally ap­
plied to future checks.

(1) Analyzer and bypass flow rates: 
(i) Determine by experimentation the 
minimum analyzer and bypass flow rates 
individually and in combination that 
will produce a response time as close 
as possible to 20.0 seconds per para­
graph (a) of this section.

(ii) Record the highest minimum flow 
rate for each flow meter as determined 
in step ( i) .

(2) Capillary flow analyzers. This 
procedure is applicable only to analyzers 
that have sample capillaries such as the 
HFTD and CL analyzers. It is also as­
sumed that the system has sample/span 
valves that perform the function of 
valves V9 and V13 in Figure D79-1.

(i) Operate the analyzer(s) at the 
in-use capillary pressure.

(ii) Adjust the bypass flow fate to 
the flow rate recorded in paragraph 
(b) (1) (ii) of this section.

(iii) Measure and record the response 
time from the sample/span valve(s) per 
paragraph (a) of this section.

(iv) The response time (step (iii)) can 
be determined by switching from the 
“sample” position to the “span” posi­
tion of the sample/span valve and ob­
serving the analyzer response on a chart 
recorder. Normally, the “sample” posi­
tion would select a “room air” sample 
and the “span” position would select a 
span gas.

(v) Adjust the bypass flow rate to the 
normal in-use value.

(vi) Measure and record the response 
time from the sample/span valve(s) per 
paragraph (a) of this section.

(vii) Determine the slowest response 
time (step (iii) or step (iv)) and add 2 
seconds to it.
§ 86.330—79 NDIR analyzer calibration.

(a) Detector optimization. If neces­
sary, follow the manufacturer’s instruc­
tions for initial start-up and basic op­
erating adjustments.

(b) Calibration curve. Develop a 
calibration curve for each range used as 
follows:

(1) Zero the analyzer.
(2) Span the analyzer to give a re­

sponse of approximately 90 percent of 
full-scale chart deflection.

(3) Reeheck the zero response. If it has 
changed more than 0.5 percent of full 
scale, repeat steps (1) and (2>.

(4) Record the response of calibra­
tion gases having nominal concentra­
tions of 15, 30, 45, 60, 75, and 90 percent 
of full-scale concentration.

(5) Generate a calibration curve. The 
calibration curve shall be of fourth order 
or less, have five or fewer coefficients, and 
be of the form of equation (1) or (2). 
Include zero as a data point. Compensa­
tion for known impurities in the zero 
gas can be made to the zero-data point. 
The calibration curve must fit the data 
points within 2 percent of point or 1 
percent of full scale, whichever is less.

y= A xi+ B xiJrCx'2-srDx-{- E (1)
x enK

y ~  Ax*+ Bxz -f Cx2 -f Dx -f E
where:
y= concentration 
z=chart deflection
(6) Option. A new calibration curve 

need not be generated if: (i) A calibra­
tion curve conforming to step (5) exists; 
(ii) The responses generated in step (4) 
are within 1 percent of full scale or 2 per­
cent of point, whichever is less, of the 
responses predicted by the calibration 
curve for the gases used in step (4).

(c) If any range is within 2 percent of 
being linear, a linear calibration may be 
used. To determine if this criterion is 
met:

(1) Perform a linear least-square re­
gression on the data generated. Use an 
equation of the form y = mx, where x is 
the actual chart deflection and y is the 
concentration.

(2) Use the equation z = y/m  to find 
the linear chart deflection (2 ) for each 
calibration gas concentration (y) .

(3) Determine the linearity (%L) for 
each calibration gas by:

Percent L = (z—x)
Full-seale linear chart deflection .

(4) The linearity criterion is met if the 
%L is less than ±2 percent for each data 
point generated. For each emission test, 
a calibration surve of the form y —mx 
is to be used. The slope (m) is defined for 
each range by the spanning process.
§ 86.331—79 Hydrocarbon analyzer cali­

bration.
The following steps are followed in 

sequence to calibrate the hydrocarbon 
analyzer. It is suggested, but not re-

quired, that efforts be made to minimize 
rèlative response variations.

(a) If necessary, follow manufactur­
er’s instructions for instrument start-up 
and basic operating adjustments.

(b) Set the oven temperature 5°C hot­
ter than the required sample-line tem­
perature. Allow at least one-half hour 
after the oven has reached temperature 
for the system to equilibrate.

(c) Initial fuel flow adjustment. With 
the fuel and air-flow rates set at the
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manufacturer’s recommendations, intro­
duce a 350 ppmC ±  75 ppmC span gas 
to the detector. Determine the response 
at a given fuel flow from the difference 
between the span-gas response and the 
zero-gas response. Incrementally adjust 
the fuel flow above and below the manu­
facturer’s specification. Record the span 
and zero response at these fuel flows. A 
plot of the difference between the span 
and zero response versus fuel flow will be 
similar to the one shown in Fig. D79-3. 
Adjust the fuel-flow rate to the rich side 
of the curve, as shown. This is initial 
flow-rate setting and may not be the final 
optimized flow rate.

Figure D79-3 RESPONSE VS. FUEL FLOW

A=hydrocarbon concentration (ppmC) 
of the span gas used in step (2).

B=hydrocarbon concentration (ppmC) 
of the oxygen interference check gases used 
in step (4).

(7) The percent of oxygen interference 
(% 0J) must be less than ±3.0 percent 
for all required oxygen interference 
check gases prior to testing.

(8) If the oxygen interference is 
greater than the specifications, incre­
mentally adjust the air flow above and 
below the manufacturer’s specifications, 
repeating subparagraphs (1) through
(7) of this paragraph for each flow.

(9) If the oxygen interference is 
greater than the specification after ad­
justing the air flow, vary the fuel flow 
and thereafter the sample flow, repeating 
subparagraphs (1) through (7) of this 
paragraph for each new setting.

(10) If the oxygen interference is still 
greater than the specifications, repair 
or replace the analyzer, FID fuel, or 
burner air prior to testing. Repeat this 
section with the repaired or replaced 
equipment or gases.

(d) Oxygen interference optimization. 
Choose a range where the oxygen inter­
ference check gases (see § 86.308) will 
fall in the upper 50 percent. Conduct this 
test with the oven temperature set as re­
quired. Oxygen interference check gas 
specifications are found in § 86.308.

(1) Zero the analyzer.
(2) Span the analyzer with the zero- 

percent oxygen blend for gasoline-fueled 
engines. Diesel engine instruments shall 
be spanned with the 21-percent oxygen 
blend.

(3) Recheck zero response. If it has 
changed more than 0.5 percent of full 
scale repeat subparagraphs (1) and (2) 
of this paragraph.

(4) Introduce the 5 percent and 10 
percent oxygen interference check gases.

(5) Recheck the zero response. If it 
has changed more ±1 percent of full 
scale, repeat the test.

(6) Calculate the percent of oxygen 
interference (%02I) for each mixture in 
step (4).

(e) Linearity check. For each range 
used, check linearity as follows:

(1) With the fuel flow, air flow and 
sample flow adjust to meet the oxygen 
interference specification, zero the 
analyzer.

(2) Span the analyzer using a calibra­
tion gas that will provide a response of 
approximately 90 percent of full-scale 
concentration. .

(3) Recheck the zero response. If it 
has changed more than 0.5 percent of 
full scale, repeat steps (1) and (2).

(4) Record the response of calibra­
tion gases having nominal concentra­
tions of 30, 60, and 90 percent of full- 
scale concentration. It is permitted to 
use additional concentrations.

(5) Perform a linear least square 
regression on the data generated. Use 
an equation of the form y=m x, where x 
is the actual chart deflection and y is 
the concentration.

(6) Use the equation z—y / m  to find 
the linear chart deflection (z) for each 
calibration gas concentration (y ).

(7) Determine the linearity (%L) for 
each calibration gas by:

(8) The linearity criterion is met if the 
%L is less than ±2  percent for each data 
point generated. Below 40 ppmC the 
linearity criterion may be expanded to 
± 4  percent. For each emission test, a 
calibration curve of the form y—mx is to 
be Used. The slope (m) is defined for each 
range by the spanning process.

(9) If the %L for any point exceeds 
the specifications in step (8), the air, 
fuel, and sample-flow rates may be varied 
within the boundaries of the oxygen 
interference specifications.

(10) If the %L for any data point still 
exceeds the specifications, repair or re­
place the analyzer, FID fuel, burner air, 
or calibration bottles prior to testing. Re­
peat the procedures of this section with 
the repaired or replaced equipment or 
gases.

(f ) Optimized flow rates. The fuel-flow 
rate, air-flow rate and sample-flow rate 
are defined as “optimized” at this point.
§ 86.332—79 Oxides of nitrogen ana­

lyzer calibration.
(a) Perform a converter-efficiency 

check, (see paragraph (b) of this sec­
tion), every 7 days. Every 30 days per­
form a linearity check, (see paragraph
(c) of this section), which must be fol­
lowed by a converter-efficiency check.

(b) Converter-efficiency check. The 
apparatus described and illustrated in 
Figure D79-4 is to be used to determine 
the conversion efficiency of devices that 
convert NO2 to NO. The following proce­
dure is to be used in determining the 
values to be used in the equation below:

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

(2) Zero the oxides of nitrogen 
analyzer.

(3) Connect the outlet of the NOx 
generator (see Figure D79-4) to the sam­
ple inlet of the oxides of nitrogen ana­
lyzer which has been set to the most 
common operating range.

(4) Introduce into the NOx generator- 
analyzer system a span gas with a NO 
concentration equal to approximately 80 
percent of the most common operating 
range.Percent L — ~r-n---- :—r:--------r—, . —tt— (100)Full-scale linear chart deflection

,, , _ T B —Analyser response (ppmC) , ,  «Percent 0 2/  = -----------1------^ -------— ---- L (100)

Anal} ser response — percen  ̂Qf full-scale analyzer response due to A
X (Percent of full-scale analyser response due to B)
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FLOW CONTROL 
SOLENOID VALVE

FIGURE D79-4 NOx CONVERTER EFFICIENCY DETECTOR

(5) With the oxides of nitrogen an­
alyzer in the NO mode, record the con­
centration of NO indicated by the 
analyzer.

(6) Turn on the NOx generator 0 2 (or 
air) supply and adjust the 0 2 (or air) 
flow rate so that the NO indicated by the 
analyzer is about 10 percent less than in­
dicated in step (5). Record the concen­
tration of NO in this NO+O2 mixture.

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

(8) Switch the oxides of nitrogen an­
alyzer to the NOx mode and measure 
total NOx. Record this value.

(9) Switch off the NOx generation, 
but maintain gas flow through the sys­
tem. The oxides of nitrogen analyzer will 
indicate the total NOx in the NO+O2 
mixture. Record this value.

(10) Turn off the NOx generator O2 
(or air) supply. The analyzer will now in­
dicate the total NOx to the original NO

in N2 mixture. This value should be no 
more than 5 percent above the value 
indicated in step (4).

(11) Calculate the efficiency of the NO2 
converter by substituting the concentra­
tions obtained into the following equa­
tion:

Percent efficient= 1 + - — 100 c — a
where:
a = concentration obtained in step (8), 
b= concentration obtained in step (9), 
c =  concentration obtained in step (6), 
d =concentration obtained in step (7).
The efficiency of the converter shall be 
greater than 90 percent. Adjustment of 
the converter temperature may be neces­
sary to maximize the efficiency. If the 
converter does not meet the conversion- 
efficiency specifications, repair or replace 
the unit prior to testing. Repeat the pro­
cedures of this section with the repaired 
or new converter.

(c) Linearity check. For each range 
used, check linearity as follows:

(1) With the operating parameters^ 
adjusted to meet the converter efficiency
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check and the quench checks, zero the 
analyzer.

(2) Span the analyzer using a calibra­
tion gas that will give a response of ap­
proximately 90 percent of full-scale con­
centration.

(3) Recheck the zero response. If it 
has changed more than 0.5 percent of- 
full scale, repeat steps (1) and (2). .

(4) Record thé response of calibration 
gases having ^nominal concentrations of 
30, 60 and 90 percent of full-scale con­

centration. It is permitted to use addi­
tional concentrations.

(5) Perform a linear least-square re­
gression on the data generated. Use an 
equation of the form y=m x, where x is 
the actual chart deflection and y is the 
concentration.

(6) Use the equation z ~ y / m  to find 
the linear chart deflection <2 ) for each 
calibration gas concentration (y) .

(7) Determine the linearity (%L) for 
each calibration gas by:

Percent L =  ̂ ■— ;—rr— — r—r y i —tt— X 100 Full-scale linear chart deflection
(8) The linearity criterion is met if the

%L is less than ± 2  percent for each 
data point generated. For each emission 
test, a calibration curve of the form y 
= m x  is to be used. The slope (m) is de­
fined for each range by the spanning 
process. ,

(9) If the %L exceeds ± 2  percent for 
any data point generated, repair or re­
place the analyzer or calibration bottles 
prior to testing. Repeat the procedures 
of this section with the repaired or re­
placed equipment or gases.

(18) Perform a converter-efficiency 
check (see paragraph (to) of this sec­
tion) .

(11) The operating parameters are 
defined as “optimized” at this point.
§ 86.333—79 Dynamometer calibration.

(a) If necessary, follow the manufac­
turer’s instructions for initial start-up 
and basic operating adjustments.

(b) Check the dynamometer torque 
measurement for each range used by the 
following:

(1) Warm up the dynamometer fol­
lowing the equipment manufacturer’s 
specifications.

(2) Determine the dynamometer cali­
bration moment arm. Equipment manu­
facturer’s data, actual measurement, or 
the value recorded from the previous cal­
ibration used for this subpart may be 
used.

(3) Calculate the indicated torque 
(IT) for each calibration weight to be 
used by:
/r==  calib ra tio n  w eight (lb) x  calib ra tion  
m om ent arm  (ft)

(4) Attach each calibration weight 
specified in § 86.312 to the moment arm 
at the calibration distance determined 
in step (2). Record the power measure­
ment equipment response (ft-lb) to each 
weight.

(5) For each calibration weight, com­
pare the torque value measured m step
(4) to the calculated torque determined 
in step (3).

(6) The measured torque must be 
within 2 percent of the calculated torque.

(7) If the measured torque is not 
within 2 percent of the calculated torque, 
adjust or repair the system. Repeat steps
(1) through (6) with the adjusted or 
repaired system.

(c) Option. A master load-cell or 
transfer standard may be used to verify 
the in-use torque measurement system.

(1) The master load-cell and read out 
system must be calibrated with weights

at each test weight specified in § 86.312- 
79. The calibration weights must be 
traceable to within 0.1 percent of NBS 
weights.

(2) Warm up the dynamometer fol­
lowing the equipment' manufacturer’s 
specifications.

(3) Attach the master load-cell and 
loading system.

(4) Load the dynamometer to a mini­
mum of 6 equally spaced torque values 
as indicated by the master load-cell for 
each in-use range used.

(5) The in-use torque measurement 
must be within 2 percent of the torque 
measured by the master system for each 
load used.

(6) If the in-use torque is not within 
2 percent of the master torque, adjust 
or repair the system. Repeat step (2) 
through step (5) with the adjusted or 
repaired system.

(d) The dynamometer calibration 
must be completed within 2 hours from 
the completion of the dynamometer 
warm-up.
§ 86.334—79 Test procedure overview.

(a) The test consists of prescribed se­
quences of engine operating conditions 
to be conducted on an engine dynamom­
eter. The exhaust gases generated dur­
ing engine operation are sampled for 
specific component analysis through the 
analytical train. The test is applicable 
to engines equipped with catalytic or 
direct-flame afterburners, induction sys­
tem modifications, or other systems, or 
to uncontrolled engines.

(b) The tests are designed to deter­
mine the brake-specific emissions of hy­
drocarbons, carbon monoxide, and oxides 
of nitrogen. The gasoline-fueled engine 
test consists of 1 warm-up cycle and 1 
hot cycle. The Diesel engine test con­
sists of 3 idle modes and 5 power modes 
at each of 2 speeds which span the typi­
cal operating range of Diesel engines. 
These procedures require the determina­
tion of the concentration of each pollu­
tant, the fuel flow and the power output 
during each mode. The measured values 
are weighted and used to calculate the 
grams of each pollutant emitted per 
brake-horsepower hour.

(c )  (1) When an engine is tested for 
exhaust emissions or is operated for serv­
ice accumulation on an engine dyna­
mometer, the complete engine shall be 
tested, with all emission control devices 
installed and functioning.

(2) Evaporative emission controls need 
not be connected if data are provided to
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part. In cases of component malfunc­
tion or failure, maintenance to correct 
component failure or malfunction shall 
be authorized in accordance with §86.- 
079-25.
§ 86.335—79 Gasoline-fueled engine test 

cycle.
(a) The following test sequence shall 

be followed in dynamometer operation 
tests of gasoline-fueled heavy-duty en­
gines. Diesel engines are covered in § 86.- 
336.

Cycle No. Mode No. Mode

Observed toruqe 
(percent of 
maximum 
observed)

Time in 
mode-seconds

Cumulative
time-seconds

Weighting
factors

1 1 Idle__________ 60 60 0.232
1 2 Cruise__ . .  25 60 120 .077
1 3 PTA._........ ----  55 60 180 .147
1 4 Cruise_______ 25 60 240 .077
1 5 P T D ________ 10 60 300 .057
1 6 Cruise.. . . .  . . 25 60 360 .077
1 7 F L _________ 90 60 420 .113
1 8 Cruise....... ...  . 25 60 480 .077
1 9 C T _________ 60 540 .143
2 10 Cruise___ _ . 25 60 600 .077
2 11 PTA ................... 60 660 .147
2 12 Cruise_______ 25 60. 720 .077
2 13 P T D ................... -  10 60 780 .057
2 14 Cruise................ 25 60 840 .077
2 15 F L . . . . ....... . 90 60 900 .113
2 16 Cruise___ .. . 25 60 960 .077
2 17 CT_________ 60 1,020 .143
2 18 Idle.................. 60 1,080 .232

«how that normal operating conditions 
are maintained in the engine induction 
system.

(3) On air cooled engines, the fan shall 
be installed.

(4) Additional accessories (e.g., oil 
cooler, alternators, air compressors, etc.) 
may be installed with advance approval 
by the Administrator.

(d) All emission control systems in­
stalled on or incorporated in a new 
motor vehicle engine shall be function­
ing during all procedures in this sub­

(b) Except for idles, the engine dyna­
mometer shall be operated at a constant 
speed of 2000 rpm±100 rpm. Speed devi­
ations, not to exceed 200 rpm, will be al­
lowed during the first 10 seconds of 
each mode.

(c) The times in-mode specified in 
paragraph (a) for the CT modes are 
±2 seconds. All other times in-mode are 
± 4  seconds.

(d) Torque for each mode must be 
held at the specified value ±2 percent 
of the maximum torque observed except 
for the first 20 seconds of each mode. 
For example, mode 3 torques shall be held 
between 53 and 57 percent of maximum 
torque (55 ±2% ).

(e) The idle operating mode shall be 
carried out at the manufacturer’s rec­
ommended curb-idle engine speed. Ar­
rive at the last idle mode by closing the 
throttle, braking the dynamometer to 
the engine idle speed, and unloading the  
dynamometer.

(f) The CT operating mode shall be 
carried out at the same engine speed as 
specified in paragraph (b) of this sec­
tion.

(g) If the Administrator determines 
that an engine shall be tested as an au­
tomatic transmission code engine, then 
a load shall be applied by the dynamom­
eter during the idle modes (1 and 18)

such that the engine speed is decreased 
from the recommended dynamometer- 
idle speed to the recommended curb-idle 
speed. The engine idle torque recorded 
for the calculations in § 86.345 shall be 
zero.

(h) If the operating conditions speci­
fied in paragraph (a) of this section for 
modes 2 through 8, and 10 through 16 
cannot be maintained, the Administrator 
may authorize deviations from the speci­
fied load conditions. Such deviations 
shall not exceed 5 percent of the maxi­
mum torque at the test speed. The mini­
mum deviations, above and below the 
specified load, necessary for stable oper­
ation shall be determined by the manu­
facturer and approved by the Adminis­
trator prior to the test run. Emission 
tests shall be performed by operating the 
engine at the higher approved load set­
ting during cycle 1 and at the lower ap­
proved load setting during cycle 2. The 
weighting factors shall be as specified in 
paragraph (a) of this section.
§ 86.336—79 Diesel engine lest cycle.

(a) The following 13-mode cycle shall 
be followed in dynamometer operation 
tests of heavy-duty Diesel engines. Gas­
oline-fueled engines are covered in § 86.- 
335.
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Test
Segment

Mode
No. Engine Speed

Observed 
torque 

{percent of 
maximum 
observed)

Time Maximum 
Tn mode cumulative 
(minutes) time 

Minimum Maximum (minutes)

1 1 C u rb - id le .. • 4.5 6.0
1 2 Interm ediate. . .  2 4.5 6.0
1 3 . . . . .  d o . . . . . .  25 4.5 6.0

r 42
1 4 . . . . . d o . . . . . .  '50 4,5 6.0
1 5 . . . . .  d o . , . . . .  75 4.5 6.0
1 6 . . . . .  d o . . ___  100 4.5 6,0
1 7 C u rb - id le .. 4.5 6.0

2 8 Rated . . . . . . . .  100 4.5 6,0
2 g . . . , .  d o . . . . . .  75 •4.5 6.0 ,
2 10 . . . . .  d o . . . . . .  50 4.5 6.0 >-36
2 11 . . . . .  d o . . . . . . 25 4.5 6.0
2 12 . . . . .  d o . , ___  2 4.5 6.0
2 13 Curb-idle. . ................. . 4.5 6.0 •__>

(b) During each mode the specified 
speed shall be held to within 50 rpm. 
Torque for each mode must be held at 
the specified value ±2 percent of the 
maximum torque observed. For example, 
mode 4 torque shall be held between 48 
and 52 percent of maximum torque (50 
± 2%).

(c) If the operating conditions speci­
fied in paragraph (b) of this section for 
modes 3, 4, 5, 9, 10, and 11 cannot be 
maintained, the Administrator may au­
thorize deviations from the specified load 
conditions. Such deviations shall not ex­
ceed 10 percent of the maximum 
torque at the test speed. The minimum 
deviations, above and below the speci­
fied load, necessary for stable operation 
shall be determined by the manufac­
turer and approved by the Administrator 
prior to the test run. Emission tests shall 
be performed at each of the approved 
load settings, one above and one below 
the operating conditions specified in 
paragraph (a) of this section. The emis­
sion values obtained shall be calculated 
in accordance with § 86.345 except that 
the weighting factor shall be 0.04.

(d) If the Administrator determines 
that an engine shall be tested as an au­
tomatic transmission code engine, then 
a load shall be applied by the dynamom­
eter during the idle modes (1, 7, and 13) 
such that the engine speed is decreased 
from the recommended dynamometer- 
idle speed to the recommended curb-idle 
speed. The engine-idle torque recorded 
for the calculations in § 86.345 shall be 
zero.
§ 86.337—79 Information.

The following information, as appli­
cable, shall be recorded for each test:

(a) Engine description and specifica­
tion. A copy of the information specified 
in this paragraph must accompany each

engine sent to the Administrator for 
compliance testing. The manufacturer 
need not record the information specified 
in this paragraph for each test if the In­
formation, with the exception of sub- 
paragraphs (3), (12), and (13), is in­
cluded in the manufacturer’s Part I.

(1) Engine-system combination.
(2) Engine identification numbers.
(3) Number of hours of operation ac­

cumulated on engine.
(4) Rated maximum horsepower and 

torque.
(5) Maximum horsepower and torque 

speeds.
(6) Engine displacement.
(7) Governed speed.
(8) Manufacturer’s start-up and 

warm-up reference, gasoline-fueled 
engines only).

(9) Curb-idle rpm.
(10) Dynamometer-idle rpm (auto­

matic transmission code engines' only).
(11) Maximum horsepower at 2000 

rpm (gasoline-fueled engines only).
(12) Fuel consumption and maximum 

torque at 2000 rpm (gasoline-fueled 
engines only). .

(13) Fuel consumption at maximum 
power and torque (Diesel engines only).

(14) Maximum air flow (Diesel engines 
only).

(15) Air inlet restriction (Diesel 
engines only).

(16) Exhaust pipe diameter(s) (Diesel 
engines only).

(17) Maximum exhaust system back 
pressure (Diesel engines only).

(18) Maximum exhaust system back 
pressure at 2000 rpm, if applicable (gaso­
line-fueled engines only).

(b) Test data; general. This informa­
tion may be recorded at any time be­
tween 4 hours prior to the test and 4 
hours after the test.

(1) Engine-system combination.

(2) Engine identification number.
(3) Instrument operator.
(4) Engine operator. -
(5) Number of hours of operation ac­

cumulated on the engine prior to begin­
ning the warm-up portion of the test.

(6) Fuel identification, including H/C 
ratio.

(7) Date of most recent analytical as­
sembly calibration.

(8) All pertinent instrument informa­
tion such as tuning, gain, serial numbers, 
detector number, calibration curve num­
bers, etc. As long as this information is 
traceable, it may be summarized by sys­
tem number or analyzer identification 
numbers. ,

(c) Test data; pre-test. (1) Date and 
time of day.

(2) Test number.
(3) Ambient temperature in dyna­

mometer testing room (gasoline-fueled 
engines only).

(4) Barometric pressure, pre-test for 
gasoline-fueled engines, pre-test seg­
ment for Diesel engines.

(5) Engine intake humidity, pre-test 
for gasoline-fueled engines, pre-test 
segment for Diesel engines with non- 
conditioned air supply systems.

(6) Maximum observed torque for in­
termediate and rated speeds (Diesel en­
gines only).

(7) Maximum observed torque at 2000 
rpm (gasoline-fueled engines only).

(8) Recorder chart or equivalent. 
Identify for each test (test segment for 
Diesel engines) zero traces for each 
range used, and span traces for each 
range used.

(d) Test data; modal, (i) Recorder 
chart or equivalent. Identify for each 
test mode the emission cdncentration 
traces and the associated analyzer 
range(s) . The start and finish of each 
test.

(2) Observed engine torque.
(3) Observed engine rpm.
(4) Record engine torque and engine 

rpm continuously with a chart recorder 
or equivalent recording device.

(5) Intake air flow and depression for 
each mode (Diesel engines only).

(6) Engine intake air temperature for 
each mode (Diesel engines only).

(7) Fuel flow for each mode. If the fuel 
flow measurement is a volume measure­
ment system, record the fuel temperature 
in the measurement system for fuel den­
sity corrections to the mass flow rate. If 
the fuel temperature is within 3°C (5.4° 
F) of the calibration temperature, no 
density correction is required.

(8) Engine intake humidity (only for 
Diesel engines with humidity conditioned 
air supply).

(e) Test data; post-test. (1) Recorder 
chart or equivalent. Identify the hang­
up check. ‘

(2) Recorder chart or equivalent. 
Identify the zero traces for each range 
used and the span traces for each range 
used.

(3) Ambient temperature in the dy­
namometer testing room (gasoline- 
fueled engines only).

(4) Total number of hours of opera­
tion accumulated on the engine.
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§ 86-338—79 Exhaust measurement ac­
curacy.

(a) The analyzers must be operated be­
tween 15 percent and 100 percent of full- 
scale chart deflection during the meas­
urement of the emissions for each mode. 
The exceptions to the lower limit of this 
operating rule are:

(1) The analyzer’s  response may be
less than 15 percent of full scale if the 
full-scale value is 120 ppm (or ppmC) 
or less. »

(2) Option. For CO analysis the an­
alyzer’s response may be less than 15 
percent of full scale if the full-scale val­
ue is 5500 ppm or less.

(3) The analyzer’s response may be less 
than 15 percent of full scale if the emis­
sions from the engine are erratic and the 
average chart-deflection value is greater 
than 15 percent of full scale.

(4) For gasoline-fueled engines, the 
analyzer’s response may be less than 15 
percent of full scale during the initial 
part of the CT mode provided that the 
average chart-deflection value is greater 
than 15 percent of full scale.

(5) The analyzer’s response may be 
less than 15 percent of full scale if the 
contribution of all modes read below the 
15 percent level is less than 10 percent 
by mass of the final test results.’
§ 86.339—79 Pre-test procedures.

(a) Allow a minimum of 30 minutes 
warm-up in the stand-by pr  operating 
mode prior to spanning the analyzers.

(b) Replace or dean the filter ele­
ments and then vacuum leak check the 
system, §86.328(a). A pressure leak check 
is also permitted per §86.328 (b). Allow 
the heated sample line, filters, and 
pumps to reach operating temperature.

(c) Perform the following system 
checks:

(1) If a stainless steel NO2 to NO con­
verter is used, prior to gasoline-fueled 
engine tests, purge the converter with air 
(zero-grade air, room air, or O2) for a 
minimum of 30 minutes. The converter 
must be at operational temperature 
while purging.

(2) Check the sample-line temperature 
(see §86.310).

(3) Check the system response time 
(see §86.323). System response time may 
be applied from the most recent check 
of response time if all of the following are 
met:

(i) The flow rate for each flow meter is 
equal to or greater than the flow rate 
recorded in §86.329(b) (1) (ii).

(ii) For analyzers with capillaries, the 
response time from the sample/span 
valve is measured using in-use pressures 
and bypass flows (see § 86.329(b) (2)).

(iii) The response time measured in 
step (ii) is equal to or less than the 
response time determined in § 86.329(b)
(2) (vii).

(4) A hang-up check is permitted.
(5) A converter-efficiency check is 

permitted. The check need not conform 
to § 86.332(b). The test procedure may 
be aborted at this point in the pro­
cedure in order to repair the NQ2 to NO 
converter. If the test is aborted, the 
converter must pass the efficiency check
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described in § 86.382<b) prior to starting 
the dynamometer test run.

(d) Introduce the zero-grade gases at 
the same flow rates and pressures used 
to calibrate the analyzers and zero the 
analyzers on the lowest anticipated 
range that will be used during the test. 
Immediately prior to each test (segment, 
for Diesel engines) . obtain a stable zero 
for each anticipated range that will be 
used during the test.

(e) Introduce span gases to the in­
struments under the same flow condi­
tions as were used for the zero gases. 
Adjust the instrument gains on the low­
est range that will be used to give the 
desired value. Span gases should have 
a concentration greater than 70 percent 
of full scale for each range used. Im­
mediately prior to each test and also 
prior to each segment of the Diesel 
test, record the response to the span 
gas and the span-gas concentration for 
each range that will be used during the 
test.

(f) Check the zero responses. If they 
have changed more than 0.5 percent of 
full scale, repeat paragraphs (d) and (e) 
of this section.

(g) Check system flow rates and pres­
sures. Note the values of gauges G3 and 
G4 for reference during the test.
§ 86.340—79 Gasoline-fueled engine dy­

namometer test run.
(a) This section applies to gasoline- 

fueled engines only. Diesel engines are 
covered in § 86.341.

(b) (1) Mount test engine on the en­
gine dynamometer.

(2) Install instrumentation and sam­
ple probe.

(3) Read and record the general test 
data as specified in § 86.337 (b).

(c) Precondition the engine by the 
following continuous steps:

(1) The eftgine shall be started and 
operated at:

<i) Zero load in accordance with the 
manufacturer’s start-up and warm-up 
procedures for 1 minute ±30 sec:

(ii) A torque equivalent to 10±3 
percent of the most recent determina­
tion of maximum torque for 4 minutes 
±30 sec at 2000 rpm;

(iii) A torque equivalent to 55 ±5  
percent of the most recent determina­
tion of maximum torque for 35 minutes 
±1 minute at 2000 rpm;

tiv) Option. If the engine has been 
operating on service accumulation for a 
minimum of 40 minutes, the service ac­
cumulation may be substituted for steps
(i) through (iii).

(2) If tested under the provisions of 
§■ 86.079-29, check specifications as re­
quired. This check must be performed 
within 10 minutes after completion of 
engine preconditioning ;

(3) Determine the maximum torque 
of the engine at 2000 rpm±100 rpm;

(i) Operate the engine with the throt­
tle fully opened for a maximum of three 
minutes. During the second minute of 
operation, record the high and low torque 
readings. The average of these two read­
ings will be the maximum torque value 
at 2000 rpm.
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(ii) Calculate the torque correspond­
ing to 10, 25, 55, and 90 percent of the 
observed maximum torque value.

(4) Determine the analyzer ranges re­
quired for each mode specified in § 86.- 
335 to meet the range specifications of 
§ 86.338. The engine must not be oper­
ated for more than 10 minutes. Cycle 1, 
specified in § 86.335, may be used for 
this purpose;

(5) The engine shall be turned off and 
allowed to stand for at least 1 hour, but 
not more than 2 hours, at an average 
ambient temperature of 25° C±5° C (77° 
F±9° F).

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

(1) Maintain dynamometer test cell 
average ambient temperature at 250 C ±
5 0  c  < 7 7 » P ± ,9 ° F ! ) ;

(2) Observe pre-test procedures; §86.- 
339;

(3) Start cooling system;
(4) Start engine and operate in ac­

cordance with manufacturer’s start-up 
and warm-up procedures. The duration 
of the warm-up procedure shall be 5 
minutes ±30 seconds. Sample flow may 
begin during the warm-up;

(5) Read and record all pre-test data 
specified in § 86.337(c) during the 5- 
minute warm-up;

(6) Release the choke idle-stop (if 
necessary) and return the engine throt­
tle control to the curb-idle position, start 
sample flow and recorders if not already 
started, and begin test sequence of 
§ 86.335;

(7) Should it be determined that the 
test must be rerun, then only the soak 
specified in paragraph (c) (5) of this sec­
tion need be performed prior to para­
graph (d) of this section;

(8) Perform the test cycle, § 86.335, 
and continuously record exhaust gas 
concentrations;

(9) Read and record all modal data 
specified in § 86.337(d) during the test 
cycle;

(10) The engine speed and load must 
be maintained within the requirements 
of § 86.343;

(11) If at any time during a test, the 
test equipment malfunctions or the spec­
ifications in paragraph (d) (10) of this 
section are not met, the test is void, and 
may be aborted. The test sequence may 
be restarted under the provisions of par­
agraph (c) (5) of this section.

(e) Exhaust gas measurements. (1) 
Measure HC, CO, CO, and NOx volume 
concentration in the exhaust sample. 
Should the analyzer response exceed 100 
percent of full scale or respond less than 
15 percent of full scale, the next higher 
or lower analyzer range shall be used 
per § 86.338. For exceptions to the lower 
limit see § 86.338. Should the fuel flow in­
strument read below 20 percent of the 
full-scale value, a flow measurement unit 
with a lower scale must be used unless 
the option in § 86.314 is desired.

<2) For each analyzer, each range that 
may be used during a test must have the 
zero and span responses recorded prior 
to the execution of that test. Only the 
range (s) used to measure the emissions 
during a test are required to have their
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zero and span recorded after the com­
pletion of the test.

(3) If during an emission test the val­
ue of gauges downstream of the NDIR 
analyzer(s) (G3 or G4) differs by more 
than ±2 inches of water from the pre­
test value, the test is void.
§ 86.341—79 Diesel engine dynamom­

eter test run.
(a) This section applies to Diesel en­

gines only. Gasoline-fueled engines are 
covered in § 86.340.

(b) The temperature of the air sup­
plied to the engine shall be between 68° 
F and 86° F. The fuel temperature at the 
pump inlet shall be 100° F±10° F. The 
observed barometric pressure shall be be­
tween 28.5 inches and 31 inches Hg. 
Higher air temperature or lower baro­
metric pressure may be used, if desired, 
but no allowance shall be made for in­
creased emissions because of such condi­
tions.

(c) The governor and fuel system shall
have been adjusted to provide engine 
performance at the levels in the applica­
tion for certification required under 
§ 86.079-21. These adjustments are only 
permitted under the provisions of § 86.- 
079-25.

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

(1) Install instrumentation and sam­
ple probes as required;

(2) Observe pre-test procedure, § 86.- 
339*

(3) Read and record the general test 
data as specified in § 86.337(b );

(4) Start cooling system;
(5) Precondition the engine in the 

following manner:
(i) Operate the engine at idle for 2 to 3 

minutes;
(ii) Operate the engine at approxi­

mately 50 percent power at the peak 
torque speed for 5 to 7 minutes;

(iii) Operate the engine at rated speed 
and maximum horsepower for 25 to 30 
minutes;.

(iv) Option. It is permitted to pre­
condition the engine at rated speed and 
maximum horsepower until the oil and 
water temperatures are stabilized. The 
temperatures are defined as stabilized 
If they are maintained within 2 percent 
of point for 2 minutes. The engine must 
be operated a minimum of 10 minutes 
for this option. This optional procedure 
may be subsituted for step (iii);

(v) Option. If the engine has been op­
erating on service accumulation for a 
minimum of 40 minutes, the . service 
accumulation may be substituted for 
steps (i) through (iii);

(vi) Longer preconditioning times may 
be used only if prior approval is obtained 
from the Administrator.

(6) Within a total elapsed time of 10 
minutes or less, determine by experimen­
tation the maximum torque at the rated 
and intermediate speeds;

(7) Calculate the torque corresponding 
to 2, 25, 50, 75, and 100 percent of the 
maximum observed torque for the rated 
and intermediate speeds;

(8) Read and record all pre-test data 
specified in § 86.337(c);

(9) Start the test  ̂ cycle, § 86.336, 
within 10 minutes, after determining 
test load using the torque- values deter­
mined in paragraph (d) (6) of this sec­
tion ;

(10) Read and record all modal data 
specified in § 86.337(d) during the last 
2 minutes of each mode;

(11) Continuously record the analyz­
er’s response to the exhaust gas during 
each test segment;

(12) Test segments may be repeated;
(13) If a delay of more than 20 min­

utes occurs between the end of one seg­
ment and the beginning of another seg­
ment the test is void. The test may be 
restarted at paragraph (d) (8) of this 
section. If the delay exceeds 4 hours, the 

'test shall be restarted at paragraph (d)
(2) of this section;

(14) The engine speed and load must 
be maintained within the requirements 
of § 86.336 during the last 2 minutes of 
each mode. If the requirement is not met 
for all modes during a test segment, that 
segment of the test is void. The test seg­
ment may be restarted beginning with 
paragraph (d) (8) of this section;

(15) If at any time during a test seg­
ment, the test equipment malfunctions 
or the specifications in paragraph (d) 
(14) of this section are not met, the test 
segment is void, and may be aborted. The 
test segment may be restarted beginning 
with paragraph (d) (8) of this section;

(16) Fuel flow and air flow during the 
idle or 2-percent load conditions may be 
determined just prior to or immediately 
following the dynamometer sequence, if 
longer times are required for accurate 
measurements.

(e) Exhaust gas measurements. (1) 
Measure HC, CO, CO2, and NOx volume 
concentration in the exhaust sample. 
Should the analyzer response exceed 100 
percent of full scale or respond less than 
15 percent of full scale, the next higher 
or lower analyzer range shall be used per 
§ 86.338. For exceptions to the lower 
limit see § 86.338. Should the fuel flow 
instrument read below 20 percent of full- 
scale value, a smaller flow measurement 
unit must be used unless the option in 
§ 86.314 is desired.

(2) Each analyzer range that may be 
used during a test segment must have 
the zero and span responses recorded 
prior to the execution of that test seg­
ment. Only the range(s) used to measure 
the emissions during a test segment are 
required to have their zero and span re­
corded after the completion of the test 
segment.

(3) It is permitted to change filter el­
ements between test segments.

(4) . A leak check is permitted between 
test segments.

(5) A hang-up check is permitted be­
tween test segments.

(6) If, during the emission measure­
ment portion of a test segment, the value 
of the gauges downstream of the NDIR

' analyzer (s) G3 or G4 differs by more 
than ±2 inches of water from the pre­
test value, the test segment is void.
§ 86.342—79 Post-test procedures.

(a) Begin a hang-up check within 30 
seconds of the completion of the last

mode in the test. Use the following pro­
cedure:

(1) Introduce a zero-grade gas into 
the sample probe or valve V2 to check 
the “hang-up zero” response. Simultane­
ously start a time measurement;

(2) Select the lowest HC range used 
during the test;

(3) The difference between the span- 
zero response and the hang-up zero re­
sponse shall not be greater than 5.0 per­
cent of full scale or 10 ppmC whichever 
is greater, within:

(i) 50 seconds for gasoline-fueled en­
gine tests, or

(ii) 4 minutes for Diesel engine tests;
(b) Begin the analyzer span checks 

within 6 minutes after the completion 
of the last mode in the test. Record for 
each analyzer the zero and span re­
sponse for each range used during the 
preceding test or test segment.

(c) If during the test, the filter d e ­
mentis) were replaced or cleaned, a 
vacuum check must be performed per 
§ 86.328 immediately after the span 
checks. If the vacuum side leak check 
does not meet the requirements of 
§ 86.328 the test is void.

(d) Read and record the post-test 
data specified in § 86.337 (e).

(e) For a valid test, the analyzer drift 
between the before-test and after-test 
(before-segment and after-segment for 
Diesds) span checks for each analyzer 
must meet the following requirements:

(1) The span drift (defined as the 
change in the difference between the 
zero response and the span response) 
must not exceed 2.0 percent of full-scale 
chart deflection for each range used;

(2) The zero response drift must not 
exceed 2.0 percent of full-scale chart 
deflection for each range used.
§ 86.343—79 Chart reading.

(a) A computer or any other auto­
matic data processing device(s) may be 
used as long as the system meets the 
requirements of this subpart.

(b) Determine the location on the 
chart of the analyzer responses corre­
sponding to the end of each mode.

(c) For gasoline-fueled engines, de­
termine whether the test cycle was run 
in accordance with § 86.335 by observing 
either chart event marks, speed trace, 
torque trace, or concentration traces. 
The test will be invalidated if there is 
a deviation of more than:

(1) 2 seconds from the specified time 
for each CT mode, and 4 seconds for all 
other modes; or,

(2) 2 percent of maximum torque 
during each mode excluding the first 20 
seconds of each mode; or,

(3) 200 rpm during the first 10 sec­
onds of each mode, or 100 rpm during 
the remainder of each mode.

(d) Determine chart deflections.
(1) Locate the last 10 seconds of each 

gasoline-fueled engine mode except CT. 
Locate the last 50 seconds of each gaso­
line-fueled engine CT mode. For all 
Diesel engine modes locate the last 60 
seconds.

(2) (i) Divide the last 10 seconds or 
60 seconds, whichever is applicable, into 
a minimum of 10 equally spaced incre-
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mente. Determine the chart deflection 
of each increment for the C02, CO, HC, 
and NO* analyzers.

(ii) Option for Diesel engine modes. 
If the deviation from a straight line 
(other than instrument noise) during 
this 60 seconds is less than ± 5  percent 
of full-scale, the average chart deflection 
may be determined by eye. Thè average' 
value (one number) may then be used 
in lieu of the 10 values required by para­
graph (d) (2) (i) of this section.

(3) Other methods of determining the 
chart deflection of the analyzers may be 
used only with prior approval by the 
Administrator.

(e) Determine CO», CO, HC, and NOx 
concentrations for each mode.

(1) If the option in paragraph
(d) (2) (ii) of this section is employed, 
then those chart deflections for both 
linear and non-linear analyzers may be 
substituted for the average chart deflec­
tion in step (e) (2).

(2) For linear instruments, average 
the chart deflections determined in para­
graph (d) (2) (i) of this section. Deter­
mine the concentration for this average 
chart deflection using calibration data.

(3) For non-linear instruments, calcu­
late concentrations for each chart deflec­
tion determined in paragraph (d) (2) (i) 
of this section. Take the average of these 
concentrations for each mode.

(4) For purposes of this paragraph, 
calibration data includes calibration 
curves, linearity curves, span-gas re­
sponses, and zero-gas responses.
§ 86.344—79 Humidity calculations.

(a) The following abbreviations (and 
unite) are used in this section:
BAkO= barometric pressure (Pa)

H =  specific humidity, (gm HjO/gm of dry air) 
K~0f>220 gm HzO/gm dry air 

Mair= Molecular weight of air=28.9645 
Mh26= Molecular weight of water=18.01534 
P d b= Saturation vapor pressure of water at the dry 

bulb temperature (Pa)
P d p— saturation vapor pressure of water at the dew­

point temperature (Pa)
P ,=partia l pressure of water vapor (Pa)

P w b—saturation vapor pressure of water at the wet 
bulb temperature (Pa)

Tdb—Dry bulb temperature (°K)
Tw b=Wet bulb temperature (°K)

Y  — Water-vapor volume concentration
(b) The specific humidity on a dry 

basis of the intake air (H) is defined by 
equation (1).

( K )  (Pt>) 
B A R O -P v ( 1 )

(c)T h e partial pressure of water va­
por may be determined in two manners:

(1) A dew point device may be used. 
In that case:

(2) A wet-bulb, dry-bulb method may 
be used. In that case “Ferrels equation” 
(eq. (2)) is used.

P wb- 0.000660 (TDb~  T Wb)BARO [1 +  0.00115 ( T V s-2 7 3 .1 5 ) ]  (2)

(d) (1) The saturation vapor pressure 
(Pwb) of water at the wet-bulb tempera­
ture is defined by equation (3) (Ref. 
Wexler and Greenspan, equation (23), 
National Bureau of Standards).

P wb—exp In T WB-f  y*. F iT ^l
L i=o

(3)where:
P wb  is in Pascals (Pa)

Wet-bulb temperature (°K)
B=  —12.15Q799Po=—8.49922(10)3
Pi = -7.4281865(10)3 
P> =-96.1635147 
Pa=2.4917646(10)-2 
P<=—,1.3160119(10)-5 
P 5=-1.1460454(10)-8 
Pe=2.1.701289(10)-11 
JV =-3.610258(10)-»«
Ps=3.85O4519(10)-i8 
P d= -1.4317(10)-«

(2) The table in Figure D79-5 may be 
used in lieu of equation (3).

(e) The saturated vapor pressure of 
water at the dry-bulb temperature 
(Pdb) is found (if required) by using 
dry-bulb absolute termperature (°K) in 
equation (S).

(f) The percent of relative humidity 
(RH) (if required) is defined by equa­
tion (4).

R H = p ^ (  100) (4)Jr d b

(g) The water-vapor volume concen­
tration on a dry basis of the engine in­
take air ( Y) is defined by equation (5 ).

_(g)(M-air) P, .
(M h2o) B A R O - P v w

F ig u r e  D79- 5

S a t u r a t i o n  Vapor P r e s s u r e  Over Water ( p a s c a l s )

Temperature
deg C 0 .0 0 .1 0 .2 0 .3 0 .4 0 .5 0.6 0 ,7 0 .8 0, 9

0 £10.752 615.207 619.690 624.203 628.744 633.315 637.916 642.545 647.205 651 .894
1 656.614 661,364 666.144 670.935 675.796 680.669 685 ,572 690.507 695.473 700.471
2 705.500 710 .562 715.655 720.781 725.939 731,130 736.354 741.611 746.901 752 .224
3 757.581 762.971 768:396 773.854 779,347 784,874 790.436 796.033 801.664 807 .331
4 813.034 '818.771 824.545 830.355 836 ,  200 842.082 848.001 853.956 859.948 865 ,978

5 872.045 878,149 884.291 890.470 896.688 902.945 909.239 915 .573 921.945 928,357
6 934.808 941.298 947.828 954.399 961.009 ■967.660 974.351 981.083 987.856 994 .670
7 1001.53 1008.42 1015.36 1022.34 1029.37 103-6.43 1043.54 1050.70 1057.89 1065.13
8 1072.41 1079.74 1087.11 1094.52 i r o i  . m 1109.48 1117 .03 1124.63 1132.27 1139.95
9 1147.68 1155.46 1163.28 1171.15 1179.07 1187.04 1195.05 1203.11 1211.21 1219.37

10 1227.57 1235.83 1244.13 125.2.48 1260.88 1269,32 1277.82 1286.37 1294.97 1303.62
11 1312.32 1321.07 1329.87 1338.73 1347.63 . 1356.59 1365.60 1374.67 1383,78 1392.95
12 1402.17 1411.45 1420.78 1430.16 1439.60 1449 .10 1458,64 1468,25 .1477,91 1487.62
13* 1497.39 ,1507.22 1517.11 1527.05 1537.04 1547.10 1557.21 1567.39 1577.62 1587.90
14 1598.25 1608.66 T619.12 1629.65 1640.24 1650.88 1661,59 1672.36 1683.18 1694.08

15 1705.03 1716.04 1727.12 1738.26 1749.46 1760.73 1772.06 1783.45 1794.91 1806.43
16 1818.01 1829.67 1841.38 1853.17 1865.02 1876:93 1888.91 1900.96 1913.08 1925.27
17 1937.52' 1949.84 1962.23 1974.69 1987.21 1999.81 2012.48 2025.21 2038 .02 2050.90
18 2063.85 2076.87 2089.97 2103.13 2116.37 2129.68 2143.07 2156.53 2170 .06 2183.66
19 2197., 34 2211.10 2224.93 2238.84 2252.82 2266.88 2281.02 2295.23 2309.52 2323.89
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Figure D79-5, Continued

eg C 0 . 0 0.1 0.2 0.3 .0.4 0.5 0.6 0.7 0.8 0.9

20 2338.34 2352.86 2367.47 2382.15 2396.91 2411.76 2426.68 2441.68 2456.77 2471.93
21 2487.18 2502.51 2517.93 2533.42 2549.00 2564.66 * 2580.41 . 2596.24 2612.16 2628.16
22 2644.25 2660.42 2676.68 2693.02 2709.46 2725.98 •2742.59 2759.28 2776.07 2792.94
23 2809.91 2826.96 2844.11 2861.34 2878.67 2896.09 2913.60 2931.20 2948.89 2966.68
24 2984.56 3002.54 3020.61 3038.77 3057.03 3075.39 3093.84 3112.39 * 3131.03 3149.78

25 3168.62 3187.55 3206.59 3225.73 3244.96 3264.30 3283.73 3303.27 3322.91 3242.65
26 3362.49 3382.43 3402.48 3422.63 3442.89 3463.24' 3483.71 3504.28 3524.95 3545.73
27 3566.62 3587.62 3608.72 3629.-93 '3651.25 3672.67 3694.21 3715.86 3737.61 3759.48
28 3781.46 3803.55 3825.75 3848.07 3870.50 3893.04 3915.70 3938.47 3961.36- 3984.36
29 4007.48 4030.71 4054.06 4077.53 4101.12 4124.83 4148.65 4172.59 4196.66 4220.84

30 4245.15 4269.58 •4294.13 4318.80 4343.60 4368.52 4393.56 4418.73 4444.02 4469. 44
45-79 Emission calculations. in the (f/a) equations in paragraph (d) 1
The following abbreviations (and °* section. “ /0C02 DCO\ 2Y /  DC02 DCO
are used in this section. (4) Calculate a Y  value for each gas “V 10* + 108/ ♦ \  102 106 10®/ V 4/

=atomic hydrogen/carbon ratio of the fuel oline-fueled engine test from the pre-test I 106 \
(stoichiometric) data. Apply the Y  value to the Kw equa 1 + 2 l V0CO2\ /=Barometric pressure (in. HgA) =Brake horsepower tion for the entire test.

jB£CO=Brake specific carbon monoxide emissions, 
(gm/BHP-HR)

BSFC=  Brake specific fuel consumption Ob/BHP-HR) 
BS H  <7= B rake specific hydrocarbon emissions

(gm/BHP-HR)
ÄSWOx=Brake specific oxides of nitrogen emissions 

0gm/BHP-HR)
DC O =CO volume concentration in exhaust, ppm 

(dry)
DCOt=GOi volume concentration in exhaust, percent 

(dry) - .
DHC=IIC  volume carbon concentration m exhaust, 

ppmC (dry) .
BKNO=SlO  volume concentration in exhaust, in, ppm 

(dry and humidity corrected)
2?JP=engine intake pressure (in. HgA) =BARO— in­

let depression
//a=measured dry fuel-air ratio

G=humidity of the inlet air in grains of water 
per pound of dry air= (453.59/0.0648) H, (see 
§86.344)

J5T=water—gas equilibrium constant=3.5 
•Knox=H umidity correction factor for oxides of 

nitrogen
Km=Wet to dry correction factor 
Aic=Atomic weight of carbon 

<Afc+Mff)=mean molecular weight of the fuel per carbon 
atom

A/co=Molecular weight of CO 
Afr=Mass flow-rate of fuel used in the engine in 

lb/hr =1*7/453.59
M b—Atomic weight of hydrogen 

AfNo2=Molecular weight of nitrogen dioxide (NOi) 
T=  Temperature of inlet air (°F)

IFco=Mass rate of CO in exhaust, grams/hr 
H7=Mass flow-rate of fuel used in the engine, in 

grams/hr= (453.59) x (1*7 lbs/hr)
JPHC— HC volume concentration in exhaust, ppm 

C  (wet)
!FHC=Mass rate of HC in exhaust, grams/hr 

l*'NOi=Mass rate of NOx in exhaust, grams/hr
Y —  H2O volume concentration of intake air (See 

§86.344)
(fo) Determine the exhaust species vol­

ume concentration for each mode.
(c)(1) Convert wet basis measure­

ments to a dry basis by the following: 
jDry concentrations= 1/XV x wet concen­
trations. Kw is defined by the equation in 
Figure D79-6.
(2) For Diesel engines, for each mode 

use the measured engine (//a ) entering 
the combustion chamber when calculat­
ing 0. If applicable bleed air, etc. must 
be subtracted from the measured air flow 
(see § 86.313).

(3) For gasoline-fueled engines, op­
tional for Diesel engines, calculate 0 for 
each mode by substituting WHC for DHC

(5) Calculate a separate Y value for 
each Diesel test segment from the pre­
test-segment data. Apply the Y  value to 
the Kw  equation for the entire test-seg­
ment.

Figure D79-6 jr - VET TO bM CORRECTION FACTOR
(d) Compute the dry (//a ) if required

(//« ) =

as follows:
4.77 ( l  +  «/4) (f /a) stoich

1 /  DCO \  ( DHC\  a ( DHC \
X \ 2 X ( 10)6/  VX 10« y 4 V -3C CIO«)/

.75 <

(f/a) stoich - M e 4 " <xM b

where
X-

138.18 (l +  «/4)

: D C O z / m + D C O / W + DHC/10«
(e) Data validation—(1) Diesel en­

gines only. Compare the calculated dry 
(.f/a) with the measured fuel and air 
flow. For a valid test the emission calcu­
lated (f/a) must agree within 10 percent 
of the measured (f/a) for each mode. 
Diesel engine idle and 2 percent modes 
do not have to meet this requirement.

(2) Fuel/Air ratio comparison. When 
comparing measured (f/a)  ratio to an 
emissions calculated (f/a) ratio, the 
measured air flow (in terms of mass) is 
the total mass of air entering the exhaust 
pipe. This may include additions of air 
mass to the exhaust pipe by an air injec­
tion system.

(3) Other methods of data validation 
may be used if prior approval is obtained 
from the Administrator.

(4) Data validation techniques that 
have obtained prior approval from the 
Administrator for use on gasoline-fueled

engines may be used to determine void 
tests.

(f) Multiply the dry nitric oxide vol­
ume concentrations by the following hu­
midity correction factor to obtain 
DKNO:

(1) Gasoline-fueled engines:
JJnox=0.6272 +  0.00629G -  0.0000176G2

(2) Diesel engines:
1K » 1-f A ( G - 7 ö )  +  B ( T - 8 5 )

(1)

( 2 )

( 3)

HC grams/hr— TFhc:

where:
¿=0.044 (f/a) -0.0038 
B=—0.116 (//a) +0.0053 
T=Temperature of inlet air, °F.
(g) Calculate the mass emissions of 

each species in grams per hour for each 
mode as follows:

(DHC /10*) Wf_________

CO grams/hr= Wc

NO x grams/hr =  TFnox —

(DCO/10*) +  DC02+  (DHC/10*)

______________ M cq (DC0/10*) Wf_______________
( M c+ olM h) [(DCO/10*) +DCO 2+  (DHC110*)]

M^o2(DKNO/10*)Wf
(M c+ ccM r ) {(DCO/W) +DC.Ot+ (DHC/10*)]
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(h) (1) For gasoline-fueled engines, 
weight the mass values of BHIP, W ho, 
Wco, Mu and W nox for each mode by 
multiplying the modal mass values by the 
appropriate modal weighting factor pre­
scribed by § 86.335.

(2) For Diesel engines, weight the 
values of BHP, W ho, Wco, W nox, and Mf 
as follows:

(i) Weight the values from each idle 
mode by multiplying the values by 
(0.067);

(ii) Weight the remaining modes by 
multiplying the values by 0.08.

(i) Calculate the brake specific emis­
sions for:

(1) Each gasoline-fueled engine test 
cycle, and

(2) Each Diesel engine test by sum­
ming the weighted values {BHP, W ho, 
Wco, and Wnox) from each mode as 
follows:

BSHC ( ¿ ) = ~  

BSCO(t ) = J

weighted Whc 
weighted BHP

weighted Wçp 
weighted BH P

BSNOx  (0  =  Z u f£  weighted BHP
(1) —Test cycle number ( f= l, 2) 

(gasoline-fueled engines only).
(j) (1) Calculate the brake-specific 

fuel consumption {BSFC) from the non- 
weighted BHP and Mf for each mode. 
Gasoline-fueled engine idle and CT 
modes, and Diesel idle modes are ex­
cluded.

(2) For gasoline-fuel engines use:

BSFC= m r p
(3) For Diesel engines use:

cbsfc= cWBp
where :
C B H P = B H P r29.00~| r  T + 459.691 0-7 

\ _ E I P ]  [_85 +  459.69J
(4) Other methods of correcting power 

to determine BSFC may be used only 
with prior approval of the Administrator.

(k) Calculate the weighted brake- 
specific fuel consumption iWBSFC) for

(l) each gasoline engine test cycle by:

WBSFC (t) — £  weighted Mf  
£  weighted BHP

§ 86.346—79 Alternative NOx measure­
ment technique.

(a) Oxides of nitrogen (NOx) may be 
measured with the following “alterna­
tive instrumentation” for both Diesel 
and gasoline-fueled engines. The “alter­
native instrumentation” shall consist 
of:

(1) A heated sample line maintained 
above the dew point;

(2) An N 02 to NO converter obtain­
ing a sample directly from the heated 
sample line; and

(3) A combination per 40 CFR 86.777 
or 40 CFR 86.977, whichever is applica­
ble, of a water trap, dryer, flow controls, 
and an NO NDIR analyzer obtaining a 
sample from the converter.

(b) The provisions of 40 CFR 86 Sub­
part D shall apply to the “alternative in­
strumentation”, where applicable, with 
the following exceptions:

(1) Analyzer specifications found in 
§§ 86.315, 86.321, and 86.322 do not apply 
to the “alternative instrumentation”.

(2) For the purposes of this section, 
the full-scale value specified in § 86.338 
(a) (1) shall be 1,500 ppm for Diesel en­
gines and 2,500 ppm for gasoline-fueled 
engines.

(c) The “alternative instrumentation” 
shall be calibrated per § 86.330.

(d) The NO NDIR analyzer shall meet 
the performance and interference speci­
fications contained in 40 CFR 86.777 or 
40 CFR 86.977, whichever is applicable.

(e) The operation of the dryer shall 
follow good engineering practice such 
that the test results are not altered. 
Proper preconditioning of the dryer is 
allowed.
§ 86.347—79 Alternative calculations for 

Diesel engines.
(a) This section applies to Diesel en­

gines only. Gasoline-fueled engines must 
use the calculations in § 86.345.

(b) For Diesel engines, the calcula­
tions specified in 40 CFR 86.977-15 may 
be substituted for § 86.345.

(c) The modal BSFC and weighted 
BSFC shall be calculated per § 86.345.

(d) If the provisions of this section 
are used, a C02 measurement is not 
required.

(e) Both 40 CFR 86.977-15 (a) and 
§ 86.313 shall apply to air-flow meastire- 
ments. For the purposes of this section, 
the air-flow measurement accuracy 
specified in § 86.313 shall be ±1 percent.

where:
t = Test cycle number (i =  1,2)

(2) each Diesel engine test by:

WC BS F C= IL weighted Mf 
£  weighted CBHP

17. The title to Subpart H is revised 
to read as follows:
Subpart H— Emission Regulations for New 

1977 and 1978 Model Year Gasoline- 
Fueled Heavy-Duty Engines; Test Pro­
cedures

(1) For gasoline-fueled engines, cal­
culate the brake-specific emissions and 
fuel consumption for the complete test 
as follows:

BSHC(T)  =0.35 BSHC (l)  +0.65 BSHC{2) 
BSCQ(T)  =0.35 BSCO(l)  +0.65 BSCO(2) 
BSNOx (T)  =0.35 BSNOx (1) +0.65 BSNOx 

( 2) . * 
WBSFC(T)  =0.35 W BSFC(l)  +0.65 WBSFC  

(2)

18. Section 86.777-1 is revised to read 
as follows :
§ 86.777—1 General applicability.

The provisions of this subpart apply 
to new 1977 and 1978 model year gaso­
line-fueled heavy-duty engines.

19. New §§ 86.879-5 through 86.879-14 
are added to Subpart I and read as 
follows:

§ 86.879—5 Test procedures.
The procedures described in this and 

subsequent sections will be the test pro­
gram to determine the conformity of en­
gines with the standard set forth in 
§ 86.079-11 (a).

(a) The test consists of a prescribed 
sequence of engine operating conditions 
on an engine dynamometer with con­
tinuous examination of the exhaust 
gases. The test is applicable equally to 
controlled engines equipped with means 
for preventing, controlling, or eliminat­
ing smoke emissions and to uncontrolled 
engines.

(b) The test is designed to determine 
the opacity of smoke in exhaust emis­
sions during those engine operating con­
ditions which tend to promote smoke 
from Diesel vehicles.

(c) The test procedure begins with 
a preconditioned engine which is then 
run through preloading and precondi­
tioning operations. After an idling pe­
riod, the engine is operated through 
acceleration and lugging modes during 
which smoke emission measurements are 
made to compare with the standards. 
The engine is then returned to the idle 
condition and the acceleration and lug­
ging modes are repeated. Three consecu­
tive sequences of acceleration and lug­
ging constitutes the full set of operating 
conditions for smoke emission measure­
ment.

(d) Except in cases of component mal­
function or failure, all emission control 
systems installed on or incorporated in 
a new motor vehicle engine shall be 
functioning during all procedures in this

'subpart. Maintenance to correct compo­
nent malfunction or failure shall be au­
thorized in accordance with § 86.079-24.
§ 86.879—6 Diesel fuel specifications.

The requirements of this section are 
set forth in § 86.307.
§ 86.879—7 Dynamometer operation cy­

cle for smoke emission tests. '
(a) The following sequence of opera­

tions shall be performed during engine 
dynamometer testing of smoke emis­
sions, starting with the dynamometer 
preloading determined and the engine 
preconditioned (§ 86.879-12 (c )).

(1) Idle mode. The engine is caused to 
idle, for 5 to 5.5 minutes at the manu­
facturer’s recommended curb-idle speed. 
The dynamometer controls shall be set 
to provide minimum load by turning the 
load switch to the “off” position or by 
adjusting the controls to the m in im u m  
load position.

(2) Acceleration mode, (i) The engine 
speed Shall be increased to 200 + 50 rpm 
above the manufacturer’s recommended 
curb-idle speed within 3 seconds.

(ii) Immediately upon completion of 
the mpde specified in paragraph (a) (2) 
(i) of this section, the throttle shall be 
moved rapidly to, and held in, the fully - 
open position. The inertia of the engine 
and the dynamometer, or alternately a 
preselected dynamometer load, shall be 
used to control the acceleration of the 
engine so that the speed increases to 85
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percent of the rated speed in 5 ±1.5 sec­
onds. This acceleration shall be linear 
within 100 rpm as specified in § 86.879- 
13(c).

(iii) After the engine reaches the speed 
required in paragraph (a) (2)<ii) of this' 
section, the throttle shall be moved rap­
idly to, and held in, the fully-closed po­
sition. Immediately after the throttle is 
closed, the preselected load required to 
perform the acceleration in paragraph 
(a) (2) (iv> of this section shall be ap­
plied.

(iv) When the engine decelerates to 
the intermediate speed (within 50 rpm), 
the throttle shall be moved rapidly to, 
and held in, the fully-open position. The 
preselected dynamometer load which 
was applied during the preceding tran­
sition period shall be used to control the 
acceleration of the engine so that the 
speed increases to at least 95 percent of 
the rated speed in 10±2 seconds.

(3) Lugging mode, (i) Immediately 
upon completion of the preceding accel­
eration mode, the dynamometer controls 
shall be adjusted to permit the engine 
to develop maximum horsepower at 
rated speed. This transition period shall 
be 50 to 60 seconds in duration. During 
the last 10 seconds of this period, the 
engine speed shall be maintained within 
50 rpm of the rated speed, and the power 
(corrected, if necessary, to rating con­
ditions) shall bé no less than 95 percent 
of the maximum horsepower developed 
at the zero-hour point.

(ii) With the throttle remaining in the 
fully-open position, the dynamometer 
controls shall be adjusted gradually so 
that the engine speed is reduced to the 
intermediate speed (within 50 rpm). This 
lugging operation shall be performed 
smoothly over a period of 35±5 seconds. 
The rate of slowing of the engine shall be 
linear, within 100 rpm, as specified in 
§ 86.879-13 (c).

(4) Engine unloading. Immediately 
upon completion of the preceding lugging 
mode, the dynamometer and engine con­
trols shall be returned to the idle posi­
tion described in paragraph (a) (1) of 
this section. The engine must be at the 
curb-idle condition within one minute 
after completion of the lugging mode.

(b) The procedures described in para­
graphs (a)(1) through (a) (4) of'this 
section shall be repeated until 3 consecu­
tive valid cycles have been completed. 
If 3 valid cycles have not been completed 
after a total of 6 consecutive cycles have 
been run, the engine shall be precondi­
tioned by operation at maximum horse­
power at rated speed for 10 minutes be­
fore the test sequence is repeated.
§ 86.879—8 Dynamometer and engine 

equipment.
The following equipment shall be used 

for smoke emission testing of engines 
on engine dynamometers.

(a) An engine dynamometer with ade­
quate characteristics to perform the test 
cycle described in § 86.879-7.

(b) An engine cooling system having 
sufficient capacity to maintain thé en­

gine at normal operating temperatures 
during conduct of the prescribed engine 
tests.

(c) A noninsulated exhaust system ex­
tending 15±6 feet from the exhaust 
manifold, or the crossover junction in 
the case of Vee engines, and presenting 
an exhaust back pressure within ±0.2 
inch Hg of the upper limit at maximum 
rated horsepower, as established by the 
engine manufacturer in his sales and 
service literature for vehicle application. 
A conventional automotive muffler of a 
size and type commonly used with the 
engine being tested shall be employed in 
the exhaust system during smoke emis­
sion testing. The terminal 2 feet of the 
exhaust pipe shall be circular cross sec­
tion and be free of elbows and bends. The 
end of the pipe shall be cut off squarely. 
The terminal 2 feet of the exhaust pipe 
shall have a nominal inside diameter in 
accordance with the engine being tested, 
as specified below:

Maximum rated Exhaust pipe
horsepower: inside diameter

Less than 101______________ inches_2
101-200 ____________   do_____ 3
201-300 _____________   do______ 4
301 or more________________ do___ 5

(d) An engine air inlet system present­
ing an air inlet restriction within 1 inch 
of water of the upper limit for the en­
gine operating condition which results in 
maximum air flow, as established by the 
engine manufacturer in his sales and 
service literature, for the engine being 
tested.
§ 86.879—9 Smoke measurement system.

(a) Schematic drawing. The Figure 
179-1 is a schematic drawing of the op­
tical system of the light extinction meter.

(b) Equipment. The following equip­
ment shall be used in the system:

(1) Adapter—the smokemeter optical 
unit may be mounted on a fixed or mov­
able frame. The normal unrestricted 
shape of the exhaust plume shall not be 
modified by the adaptor, the meter, or 
any ventilator system used to remove the 
exhaust from the test site.

SMOKEMETER OPTICAL-SYSTEM (SCHEMATIC)Figure 179-1

(2) Smokemeter (light extinction 
meter)—continuous recording, full-flow 
light obscuration meter. It shall be po­
sitioned near the end of the exhaust 
pipe so that a built-in light beam tra­
verses the exhaust smoke plume whieh 
issues from the pipe at right angles to 
the axis of the plume. The light source is 
an incandescent lamp operated at a con­
stant voltage of not less than 15 percent 
of the manufacturer’s specified voltage. 
The lamp output is collimated to a beam 
with a nominal diameter of 1.125 inches. 
The angle of divergence of the collimated 
beam shall be within 4° included angle. 
A light detector, directly opposed to the 
light source, measures the amount of 
light blocked by the smoke in the ex­
haust. The detector sensitivity is re­
stricted to the visual range and compar­
able to that of the human eye. A colli­
mating tube with apertures equal to the 
beam diameter is attached to the de­
tector. It restricts the viewing angle of 
the detector to within 16° included angle. 
An amplified signal corresponding to the 
amount of light blocked is recorded con­
tinuously on a remote recorder. An air 
curtain across the light source and de­
tector window assemblies may be used to

minimize deposition of smoke particles 
on those surfaces provided that it does 
not measurably affect the opacity of the 
plume. The meter consists of two units, 
an optical unit and a remote control 
unit. Light extinction meters employing 
substantially identical measurement 
principles and producing substantially 
equivalent results but which employ 
other electronic and optical techniques 
may be used only after having been ap­
proved in advance by the Administrator.

(3) Recorder—a continuous recorder, 
with variable chart speed over a minimal 
range of 0.5 to 8.0 inch per minute (or 
equivalent) and an automatic marker in­
dicating 1-second intervals shall be used 
for continuously recording the exhaust 
gas opacity, engine rpm and throttle.po­
sition. The recorder shall be equipped to 
indicate only when the throttle is in the 
fully-open or fully-closed position. The 
recorder scale for opacity shall be linear 
and calibrated to read from 0 to 100 per­
cent opacity full scale. The opacity trace 
shall have a resolution within 1-percent 
opacity. The recorder scale for engine 
rpm shall be linear and have a resolution 
of 30 rpm. The throttle position trace 
must clearly indicate when the throttle
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is in the fully-open and fully-ciosed po­
sitions. Any means other than a strip- 
chart recorder may be used provided it 
produces a permanent visual data record 
of quality equal to or better than that 
described above.

<4) The recorder used with the smoke­
meter shall be capable of full-scale de­
flection in 0.5 second or less. The smoke­
meter-recorder combination may be 
damped so that signals with a frequency 
higher than 10 cycles per second are at­
tenuated. A separate low-pass electronic 
filter with the following performance 
characteristics may be installed between 
the smokemeter and the recorder to 
achieve the high-frequency attenuation.

(1) 3 decibel point—10 cycles per sec­
ond.

(ii) Insertion loss—zero ±  0.5 decible.
(iii> Selectivity—12 decibles per oc­

tave above 10 cycles per second.
(iv) Attenuation—27 decibels down at 

40 cycles per second minimum.
(c) Assembling equipment. (1) The 

optical unit of the smokemeter shall be 
mounted radially to the exhaust pipe 
so that the measurement will be made 
at right angles to the axis of the exhaust 
plume. The distance from the optical 
centerline to the exhaust pipe outlet shall 
be 5±:1 inch. The full flow of the exhaust 
stream shall be centered between the 
source and detector apertures (or win­
dows and lenses) and on the axis of the 
light beam.

(2) Power shall be supplied to the 
control unit of the smokemeter in time 
to allow at least 15 minutes for stabiliza­
tion prior to testing.
§ 86.879—10 Information.

The following information; as appli­
cable, shall be recorded for each test:

(a) Engine description and specifica­
tions. A copy of the information specified 
in this paragraph must accompany each 
engine sent to the Administrator for 
compliance testing. If the engine is sub­
mitted to the Administrator for testing 
under Subpart D, only the information 
specified in § 86.337 need accompany the 
engine. The manufacturer need not re­
cord the information specified in this 
paragraph for each test if the informa­
tion, with the exception of subpara­
graphs (3), (12), and (13) of this para­
graph, is included in the manufacturer’s 
Part I.

(1 ) Engine-system combination.
(2 ) Engine identification numbers.
(3) Number of hours of operation ac­

cumulated on engine.
(4) Rated maximum horsepower and 

torque.
(5) Maximum horsepower and torque 

speeds.
( 6 ) Engine displacement.
( 7) Governed speed.
(8) Curb-idle rpm.
(9) Fuel consumption at maximum 

power and torque.
(1 0 ) Maximum air flow.
(11) Air inlet restriction.
( 12) Exhause pipe diameter(s).
(13) Maximum exhaust system back 

pressure.

(b) Test data; general. This informa­
tion may be recorded at any time be­
tween 4 hours prior to the test and 4 
hours after the test.

(1) Engine-system combination.
(2) Engine identification numbers.
(3) Instrument operator.
(4) Engine operator.
(5) Number of hours of operation ac­

cumulated on the engine prior to begin­
ning the warm-up portion of the test.

(6) Calibration date(s) of neutral 
density filters used to calibrate the 
smokemeter.

(c) Test data; pre-test.
(1) Date and time of day.
(2) Test number.
(3) Barometric pressure.
(4) Smokemeter; Number-zero con­

trol setting—calibration control 'set­
ting—gain.

(5) Intake air humidity and temper­
ature;

(i) Humidity-conditioned air supply. 
Air that has had its absolute humidity 
altered is considered humidity-condi­
tioned air. For this type of intake air 
supply, the humidity measurement must 
be made within the intake air supply 
system, and after the humidity condi­
tioning has taken place.

(ii) Non-eonditioned air supply. Hu­
midity measurements in non-condi- 
tioned intake air supply systems must 
be made in the intake air stream enter­
ing the supply system and within 18 
inches of the inlet for supply system. 
Alternatively, the humidity measure­
ments can be measured within the in­
take air supply stream.

(iii) Engine intake air temperature 
measurement must be made within 48 
inches of the engine. The measurement 
location must be made either in the sup­
ply system or in the air stream entering 
the supply system.

(d) Test data; modal.
(1) Observed engine torque and speed 

during the steady-state test conditions 
specified in § 86.879-7(a) (3) (i).

(2) Recorder chart: Identify zero
traces—calibration traces—idle traces— 
closed-throttle trace—open-throttle
trace—acceleration and lugdown test 
traces—start and finish of each test.
§ 86.879—11 Instrument checks.

(a) The smokemeter shall be checked 
according to the following procedure 
prior to each test:

(1) The optical surfaces of the optical 
section shall be visually checked to 
verify that they are clean and free of 
foreign material and fingerprints;

(2) The zero control shall be adjusted 
under conditions of “no smoke” to give 
a recorder trace of zero;

(3) Calibrated neutral density filters 
having approximately 10, 20, and 40 per­
cent opacity shall be employed to check 
the linearity of the instrument. The 
filter (s) shall be inserted in the light 
path perpendicular to the axis of the 
beam and adjacent to the opening from 
which the heam of light from the light 
source emanates, and the recorder re­
sponse shall be noted. The nominal

opacity value of the filter shall be con­
firmed by the Administrator semi-an­
nually. Deviations in excess of 1 percent 
of the nominal opacity shall be cor­
rected.

(b) The instruments for measuring 
* and recording engine rpm, engine tor-’ 

que, air inlet restrictions, exhaust sys­
tem back pressure, throttle position, etc., 
which are used in the tests prescribed 
herein, shall be calibrated in accord­
ance with good engineering practice.
§ 86.879-12 Test run.

(a) The temperature of the air sup­
plied to the engine shall be between 
68° F and 86° F. The fuel temperature 
at the pump inlet shall be 100° F±10° F. 
The observed barometric pressure shall 
be between 28.5 inches and 31 inches Hg. 
Higher air temperature or lower baro­
metric pressure may be used, if desired, 
but no allowance will be made for pos­
sible increased smoke emissions because 
of such conditions.

(b) The governor and fuel system 
shall have been adjusted to provide en­
gine performance at the levels in the 
application for certification required un­
der § 86.079-21.

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

(1) Start cooling system;
(2) Warm-up the engine by the pro­

cedure described in § 86.341(d) (5);
(3) Determine by experimentation the 

dynamometer inertia and dynamometer 
load required to perform the accelera­
tion in the dynamometer cycle for smoke 
emission tests (§ 86.879-7(a) (2)). In a 
manner appropriate for the dynamo­
meter and controls being used, arrange 
to conduct the acceleration mode;

(4) Install smokemeter, optical unit 
and connect it to the recorder. Connect 
the engine rpm and throttle position 
sensing devices to the recorder;

(5) Turn on purge air to the optical 
unit of the smokemeter, if purge air is 
used;

(6) Check and record zero and span 
settings of the smokemeter recorder at a 
chart speed of approximately 1 inch per 
minute. (The optical unit shall be re­
tracted from its position about the ex­
haust stream if the engine is left run­
ning.) ;

(7) Precondition the engine by oper­
ating it for 10 minutes at maximum rated 
horsepower;

(8) Proceed with the sequence of 
smoke emission measurements on the en­
gine dynamometer as prescribed in 
§ 86.879-7;

(9) During the test sequence of § 86.- 
879-7, continuously record smoke meas­
urements, engine rpm, and throttle posi­
tion at a minimum chart speed of 1 inch 
per minute during the idle mode and 
transitional periods and 8 inches per 
minute during the acceleration and lug­
ging modes. The smokemeter zero antf 
full-scale recorder deflections may be re­
checked during the idle mode of each test 
sequence. If either zero or full-scale drift 
is in excess of 2 percent opacity, the 
smokemeter controls must be readjusted 
and the test must be repeated;
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(10) Turn off engine;
(11) Check zero and reset if necessary 

and check span of the smokemeter re­
corder by inserting neutral density filters. 
If either zero or span drift is in excess of 
2 percent opacity, the test results shall 
be invalidated.
§ 86.879—13 Chari reading.

The following procedure shall be used 
to analyze the recorder chart:

(a) Locate the modes specified in 
§ 86.879-7 (a) (1) through (a) (4) by ap­
plying the following starting and ending- 
criteria:

(1) The idle mode specified in § 86.- 
879-7(a) (1) starts when engine precon­
ditioning or the lugging mode of a pre­
ceding cycle has been completed and ends 
when the engine speed is raised above the 
idle speed.

(2) The acceleration mode specified in 
§ 86.879-7(a) (2) (i) starts when the pre­
ceding idle mode has been completed and 
ends when the throttle is in the fully- 
open position as indicated by the throttle 
position trace.

(3) The acceleration mode specified in 
§ 86.879-7(a) (2) (ii) starts when the pre­
ceding acceleration mode has been com­
pleted and ends when the engine speed 
reaches 85 percent of the rated speed.

(4) The transition period specified in 
§ 86.879-7(a) (2) (iii) starts when the 
preceding acceleration mode has been 
completed and ends when the throttle is 
in the fully-open position as indicated 
by the throttle position trace.

(5) The acceleration mode specified in 
§ 86.879-7(a) (2) (iv) starts when the 
preceding. transition period has been 
completed and ends when the engine 
speed reaches 95 percent of the rated 
speed.

(6) The transition period specified in 
§ 86.879-7(a) (3) (i) starts when the pre­
ceding acceleration mode has been com­
pleted and ends when the engine speed 
is 50 rpm below the rated speed and the 
provisions of § 86.879-7(a) (3) (i) are 
met.

(7) The lugging mode specified in 
§ 86.879-7(a) (3) (ii) starts when the pre­
ceding transition period has been com­
pleted and ends when the engine speed 
is at the intermediate speed.

(b) Determine if the test require­
ments of § 86.879-7 are met by applying 
the following modal criteria:

(1) Idle mode as specified in § 86.879-7 
(a ) (1):

(1) Duration: 5 to 5.5 minutes.
(ii) Speed: Within specifications dur­

ing the last 4 minutes of the mode.
(2) Acceleration mode as specified in 

§ 86.879-7(a) (2) ( i) .
(i) Duration: 3 seconds or less.
(ii) Speed increase: 200±50 rpm.
(3) Acceleration made as specified in 

§ 86.879-7(a) (2) (h ) :
(i) Linearity: ±100 rpm as specified in 

paragraph (c) of this section.
(ii) Duration: 3.5 to 6.5 seconds.
(iii) Throttle position: Fully-open 

until speed is at least 95 percent of the 
rated speed.

(4) Transition period as specified in 
§ 86.879—7(a) (2) ( iii):

(i) Throttle position: Moved rapidly 
to, and held in the fully-closed position.

(5) Acceleration mode as specified in 
§ 86:879-7(a) (2) (iv ):

(i) Duration: 8 to 12 seconds.
(ii) Throttle position: Fully-open 

when speed is at intermediate speed.
(6) Transition period as specified in 

§ 86.879-7(a) (3) (i) I
(i) Duration: 50 to 60 seconds.
(ii) Speed during last 10 seconds within 

±50 rpm of rated speed.
(iii) Corrected power during last 10 

seconds: At least 95 percent of horse­
power developed during zero-hour test­
ing.

(7) Lugging mode as specified in § 86.- 
879-7 (a) (3) ( ii) :

(i) Linearity: ±100 rpm as specified in 
paragraph (c) of this section.

(ii) Duration: 30 to 40 seconds.
(iii) Speed at end: Intermediate speed.
(c) Determine if the linearity require­

ments of § 86.879-7 were met by means of 
the following procedure:

(1) For the acceleration mode speci­
fied in § 86.879-7(a) (2) (ii), note the 
maximum deflection of the rpm trace 
from a straight line drawn between the 
starting and ending points specified in 
paragraph (a) (3) of this section.

(2) For the lugging mode specified in 
§ 86.879-7(a) (3) (ii), note the maximum 
deflection of the rpm trace from a 
straight line drawn from the starting and 
ending points specified in paragraph (a)
(7) of this section.

(3) The test results will be invalid if 
any deflection is greater than 100 rpm.

(d) Analyze the smoke trace by means 
of the following procedure:

(1) Starting at the beginning of the 
first acceleration, as defined in para­
graph (a) (2) of this section, and stop­
ping at the end of the second accelera­
tion, as defined in paragraph (a) (3) of 
this section, divide the smoke trace into 
%-second intervals. Similarly, subdivide 
into -second intervals the third ac­
celeration mode and the lugging mode as 
defined by paragraphs (a) (5) and (7) 
respectively, of this section.

(2) Determine the average smoke read­
ing during each %-second interval.

(3) Locate and record the 15 highest 
^-second readings during the accelera­
tion mode of each dynamometer cycle.

(4) Locate and record the five highest 
% -second readings during the lugging 
mode of each dynamometer cycle.

(5) Examine the average ^-second 
values which were determined in sub- 
paragraphs (3) and (4) of this para­
graph and record the 3 highest values for 
each dynamometer cycle.
§ 86.879—14 Calculations.

(a) Average the 45 readings in
§ 86.879-13 (d) (3) and designate the val­
ue as “A”.

(b) Average the 15 readings in
§ 86.879-13 (d) (4) and designate the val­
ue as “B’\

(c) Average the 9 readings in § 86.879- 
13(d) (5) and designate the value as 
“C”.

20. The title to Subpart J is revised 
to read as follows:
Subpart J— Emission Regulations for New

1977 and 1978 Model Year Diesel
Heavy-Duty Engines; Gaseous Exhaust
Test Procedure
21. Section 86.977-1 is revised to read 

as follows:
§ 86.977—1 General applicability.

The provisions of this subpart apply 
to new 1977 and 1978 model year Diesel 
heavy-duty engines.
(Secs. 202, 200, 207, 208, 301(a), Clean Air 
Act, as amended (42 U.S.C. 7521, 7525, 7541, 
7542, 7601, formerly 42 U.S.C. 1857f-l, 1857f- 
5, 1857f-5a, 1857f—6, 1877g(a) which was re­
classified by 91 Stat. 685 (August 7, 1977)).)

[FR Doc.77-25747 Filed 9-7-77;8:45 am]
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