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NOTE: A central laboratory barometer may 
be used: Provided, That individual test cell 
barometric pressures are shown to be within 
+ 0.1 percent of the barometric pressure at 
the central barometer location. 

(9) Pressure of the mixture of exhaust 
and dilution air entering the CVS me-
tering device (or pressure drop across 
the CFV), the pressure increase across 
the device, and the temperature at the 
inlet (if applicable). The temperature 
may be recorded continuously or 
digitally to determine temperature 
variations (if applicable). 

(10) The number of revolutions of the 
positive displacement pump accumu-
lated while exhaust samples are being 
collected (if applicable). The number of 
standard cubic feet metered by a crit-
ical flow venturi would be the equiva-
lent record for a CFV (if applicable). 

(11) The humidity of the dilution air. 
NOTE: If conditioning columns are not used 

(see §§ 86.122 and 86.144) this measurement 
can be deleted. If the conditioning columns 
are used and the dilution air is taken from 
the test cell, the ambient humidity can be 
used for this measurement. 

(12) Curb idle engine speed during the 
test. 

(13) Idle exhaust CO concentration 
(dry basis). 

(14) Idle exhaust raw CO2 concentra-
tion (if applicable). 

(15) Dilute bag sample CO and CO2 
concentrations (if applicable). 

(16) Total CVS flow rate with cal-
culated dilution factor for the idle 
mode (if applicable). 

[48 FR 52252, Nov. 16, 1983, as amended at 49 
FR 48149, Dec. 10, 1984; 70 FR 40441, July 13, 
2005. Redesignated at 73 FR 37194, June 30, 
2008] 

§ 86.1544 Calculation; idle exhaust 
emissions. 

(a) The final idle emission test re-
sults shall be reported as percent for 
carbon monoxide on a dry basis. 

(b) If a CVS sampling system is used, 
the following procedure shall apply: 

(1) Use the procedures, as applicable, 
in 40 CFR 1065.650 to determine the di-
lute wet-basis CO and CO2 in percent. 

(2) Use the procedure, as applicable, 
in 40 CFR 1065.650 to determine the raw 
dry-basis CO2 in percent. 

(3) Convert the raw dry-basis CO2 to 
raw wet-basis. An assumption that the 
percent of water by volume in the raw 

sample is equal to the percent of raw 
dry-basis CO2 minus 0.5 percent is ac-
ceptable. For example: 

10.0% dry CO2¥0.5%=9.5% water 
(1.00¥0.095) (10.0% dry CO2)=9.05% wet 

CO2 

(4) Calculate the CVS dilution factor 
(DF) by: 

DF
background

=
−

−

Raw wet CO background CO

Dilute wet CO CO
2 2

2 2

(5) Convert the dilute wet-basis CO to 
dilute dry-basis values. An assumption 
that the percent of water by volume in 
the sample bag is 2 percent is accept-
able. For example: 

Dilute dry CO=(dilute wet CO)/(1.00– 
0.02) 

(6) Calculate the raw dry-basis CO 
values by: 

Raw dry CO=(DF) (dilute dry CO) 

(c) If the raw exhaust sampling and 
analysis system specified in 40 CFR 
part 1065 is used, the percent for carbon 
monoxide on a dry basis shall be cal-
culated using the procedure, as applica-
ble, in 40 CFR 1065.650. 

(Secs. 202, 203, 206, 207, 208, 301a, Clean Air 
Act, as amended; 42 U.S.C. 7521, 7522, 7525, 
7541, 7542, 7601a) 

[48 FR 52252, Nov. 16, 1983, as amended at 49 
FR 48149, Dec. 10, 1984; 50 FR 10708, Mar. 15, 
1985; 51 FR 24613, July 7, 1986; 70 FR 40441, 
July 13, 2005. Redesignated at 73 FR 37194, 
June 30, 2008] 

Subpart Q—Regulations for Alti-
tude Performance Adjust-
ments for New and In-Use 
Motor Vehicles and Engines 

AUTHORITY: Secs. 215 and 301, Clean Air 
Act, as amended (42 U.S.C. 7550 and 7601). 

SOURCE: 45 FR 66956, Oct. 8, 1980, unless 
otherwise noted. 

§ 86.1601 General applicability. 
This subpart applies to manufactur-

ers of motor vehicles and motor vehicle 
engines (hereafter referred to as vehi-
cles) which are subject to the require-
ments of title II of the Clean Air Act. 
This subpart applies to the following 
vehicles: 
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(a) 1968 and later model year light- 
duty vehicles and light-duty trucks. 

(b) 1970 and later model year heavy- 
duty engines built after December 31, 
1969. 

(c) 1978 and later model year motor-
cycles built after December 31, 1977. 

(d) References in this subpart to en-
gine families and emission control sys-
tems shall be deemed to apply to dura-
bility groups and test groups as appli-
cable for manufacturers certifying new 
light-duty vehicles, light-duty trucks, 
and Otto-cycle complete heavy-duty 
vehicles under the provisions of sub-
part S of this part. 

[45 FR 66956, Oct. 8, 1980, as amended at 64 FR 
23923, May 4, 1999; 65 FR 59963, Oct. 6, 2000] 

§ 86.1602 Definitions. 
The definitions provided in subpart A 

also apply in this subpart. Additional 
definitions that apply in this subpart 
are as follow: 

Altitude performance adjustments are 
adjustments or modifications made to 
vehicle, engine, or emission control 
functions in order to improve emission 
control performance at altitudes other 
than those for which the vehicles were 
designed. 

Low altitude means any elevation less 
than or equal to 1,219 meters (4,000 
feet). 

Manufacturer parts are parts produced 
or sold by the manufacturer of the 
motor vehicle or motor vehicle engine. 

§ 86.1603 General requirements. 
(a) Manufacturers of vehicles speci-

fied in § 86.1601 shall submit to the Ad-
ministrator for approval the following 
altitude performance adjustment in-
structions. 

(1) Low-altitude adjustment instruc-
tions for vehicles certified to meet the 
appropriate high-altitude emission 
standards. 

(2) High-altitude adjustment instruc-
tions for vehicles certified to meet the 
appropriate low-altitude emission 
standards. 

(b) Manufacturers are not required to 
submit altitude adjustment instruc-
tions for vehicles equipped with sys-
tems or devices that compensate (in 
full or in part) the engine fuel metering 
system for air density changes. Manu-
facturers claiming this exemption 

must submit to the Administrator for 
approval a notification of the claim 
specifying the affected vehicles. The 
notification must also describe the 
compensating system used. 

(c) Manufacturers may request the 
Administrator to waive the application 
of this regulation for vehicles which 
potentially may never be operated at 
an altitude other than that for which 
they were designed (such as vehicles 
which are not offered for sale within 
the continental United States). 

(d) Manufacturers shall meet the re-
quirements of paragraph (a), according 
to the following schedule: 

(1) Altitude adjustment instructions 
for all 1980 and earlier model year vehi-
cles or engines shall be submitted to 
the Administrator within one (1) year 
of the effective date of this regulation. 

(2) Altitude adjustment instructions 
for 1982 and later model year vehicles 
or engines shall be submitted to the 
Administrator within 30 days of the 
issuance of the certificate of con-
formity for those vehicles or engines. 
For vehicles or engines certified for the 
1981 model year before the publication 
of this regulation, altitude adjustment 
instructions shall be submitted within 
90 days of the publication of this regu-
lation. 

(e) Failure to submit altitude per-
formance adjustment instructions in 
accordance with this section is a viola-
tion of section 203(a)(3) of the Clean Air 
Act and may result in penalties as 
specified in section 205 of the Clean Air 
Act. The Administrator may grant ex-
tensions of the schedule in paragraph 
(c) if the manufacturer submits a writ-
ten request to the Administrator speci-
fying the reasons for the need for the 
extension. Requests for an extension 
must be received by EPA at least 5 
working days prior to the submittal 
date contained in paragraph (d). 

(f) The adjustment instructions (in-
cluding labels) that the Administrator 
approves under this subpart shall be 
made available by the manufacturer at 
no cost to service outlets and the gen-
eral public. EPA encourages manufac-
turers to notify vehicle owners in high- 
altitude areas of the availability of 
high-altitude adjustments. 

(g) If altitude adjustments are per-
formed according to the instructions 
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approved by the Administrator, they 
will not be treated as violations of the 
tampering provisions of section 203(a) 
of the Act except as described below: 

§ 86.1604 Conditions for disapproval. 
(a) The Administrator shall not ap-

prove altitude performance adjust-
ments that will: 

(1) Cause any regulated pollutant 
emission level to increase if the emis-
sion level exceeded the appropriate 
emission standard before adjustment 
was made. 

(2) Cause any regulated pollutant 
emission level to exceed the appro-
priate emission standard if the emis-
sion level did not exceed the emission 
standard before the adjustment was 
made. 

(3) For light-duty vehicles, light-duty 
trucks, motorcycles, heavy-duty gaso-
line-fueled engines, cause any reduc-
tion of vehicle performance (as evalu-
ated by the manufacturer) such that 
vehicle drivers will likely complain. 

(4) Be of such technical complexity 
or require such complex, expensive, or 
exclusive equipment that a competent 
mechanic in an average service estab-
lishment cannot perform the adjust-
ments correctly. Adjustment proce-
dures should not require knowledge or 
training beyond that required to per-
form normal engine maintenance. All 
required equipment must be available 
to any service establishment at com-
petitive cost. 

(5) Require the use of manufacturer 
parts, unless they are necessary to en-
sure emission control performance and 
unless the Administrator grants a 
waiver under section 207(c)(3)(B) of the 
Act. 

(6) Removes or defeats the parameter 
adjustment controls for the parameters 
listed in §§ 86.081–22(e)(1)(i) and 86.082– 
22(e)(1)(i) for light-duty vehicles and 
light-duty trucks, and § 86.428–80(d) for 
motorcycles unless: 

(i) The manufacturer determines that 
it is reasonable to restore the param-
eter adjustment control in use and pro-
vides appropriate instruction as part of 
the high-altitude performance adjust-
ment instructions, or 

(ii) The manufacturer determines 
that is is not reasonable to restore the 
parameter adjustment control in use 

and alternatively includes on the label 
required in § 86.1606 a statement to the 
effect that the labeled vehicle can be 
adjusted but that adjustment to other 
than manufacturer specification may 
be considered violation of Federal law. 

(b) If the Administrator determines 
that the altitude performance adjust-
ment instructions cannot be approved, 
the Administrator shall notify the 
manufacturer in writing of the dis-
approval. This notification shall ex-
plain the reasons for the disapproval. 

(1) Within 20 working days of the 
date of a notification of disapproval, 
the manufacturer may file a written 
appeal to the Administrator. The Ad-
ministrator may allow additional oral 
or written testimony prior to rendering 
a final decision. 

(2) If the manufacturer files no ap-
peal with the Administrator, the dis-
approval becomes final. 

(3) Within 30 days following the Ad-
ministrator’s final decision of dis-
approval, the manufacturer must sub-
mit new altitude performance adjust-
ment instructions applying to all of 
the vehicles for which the disapproved 
instructions applied. If these new in-
structions are not submitted within 30 
days, EPA may take action under sec-
tions 203(a)(3) and 205 of the Act. If the 
new altitude performance adjustment 
instructions are disapproved by the Ad-
ministrator, the manufacturer may fol-
low the appeal procedures under para-
graphs (b)(1) and (b)(2) of this section. 

(c) If the Administrator makes a 
final decision to disapprove the new in-
structions, EPA may take action under 
sections 203(a)(3) and 205 of the Act. 

§ 86.1605 Information to be submitted. 

(a) Manufacturers shall submit to the 
Administrator the text of the altitude 
performance adjustment instructions 
to be provided to vehicle owners and 
service establishments. Each set of al-
titude performance adjustment in-
structions must set forth the adjust-
ment procedure (including the installa-
tion of the label required by § 86.1606) to 
be followed and identify the vehicles 
for which the instructions are applica-
ble. At a minimum, each set of instruc-
tions shall identify the vehicle applica-
bility by manufacturer, car line, model 
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year, engine displacement, engine fam-
ily, and exhaust emission control sys-
tems. Manufacturers may specify vehi-
cle applicability in greater detail if 
necessary, but such specifications must 
be identifiable to the public and the 
service industry through vehicle mark-
ing or codes. 

(b) The manufacturer shall submit to 
the Administrator the following infor-
mation about the adjustments: 

(1) Specifications of changes in cali-
brations of any component, including 
the original and new calibration values 
or curves; 

(2) Descriptions of component addi-
tions, including a full description of 
the new components along with the 
configurations (sketch or drawing), 
calibration values, and part numbers; 

(3) Descriptions of component re-
placements, including all items in 
paragraph (b)(2) of this section, for the 
new parts. Also, a description of the 
differences between the original com-
ponent and the new component with re-
spect to design, calibration, and func-
tion; 

(4) Descriptions of any special tools 
necessary to perform the adjustments. 

(c) The manufacturer shall submit to 
the Administrator the following eval-
uations of the adjustments: 

(1) A statement that the conditions 
of § 86.1604 (a) (1) and (2) are not caused 
by the adjustment, and supporting in-
formation for this statement con-
sisting of technical evaluations (con-
sistent with good engineering practice) 
or emission test data. 

(2) A statement that vehicle perform-
ance is generally unchanged or im-
proved as result of the adjustments, 
and supporting information for this 
statement consisting of technical eval-
uations or driver evaluations. 

(3) Information that shows compli-
ance with section 202(a)(4)(A) of the 
Act (which prohibits vehicles from 
causing unreasonable risks to public 
health, welfare, and safety). 

(d) The manufacturer shall submit to 
the Administrator for approval a copy 
or sample of the label required by 
§ 86.1606 and a copy of the instructions 
for installation of the label. 

§ 86.1606 Labeling. 

(a) The manufacturer shall make 
available to the public as part of the 
altitude performance adjustment in-
structions the labels described in this 
section. Instructions for installing the 
labels according to the requirements of 
this section shall be provided with each 
label. 

(b) The label installation instruc-
tions shall indicate the following infor-
mation. 

(1) For light-duty vehicles, light-duty 
trucks, and heavy-duty engines, the 
label should be affixed in a readily visi-
ble position in the engine compartment 
and beside (to the extent possible) the 
existing label which is required under 
§ 86.079–35. 

(2) For motorcycles, the label should 
be affixed in a readily accessible posi-
tion and beside (to the extent possible) 
the existing label which is required 
under § 86.413–78(a)(1). 

(3) The instructions shall also indi-
cate that the label should not be af-
fixed to any equipment that can be eas-
ily detached from the vehicle. 

(c) The label must be constructed 
such that if installed properly, it can-
not be removed without destroying or 
defacing the label. 

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

(1) The label heading: Vehicle Emis-
sion Control Information Update; 

(2) Full corporate name and trade-
mark of the vehicle manufactuer; 

(3) The statement: ‘‘This vehicle has 
been (adjusted) (modified) to improve 
emission control performance when op-
erated at (high) (low) altitude’’; 

(4) Information on where altitude 
performance adjustment instructions 
may be obtained or include the actual 
altitude performance adjustment in-
structions; 

(5) The new tuneup specifications (if 
changed from the original label speci-
fications) at the applicable altitude. 
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