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PREFACE TO THE FOURTH EDITION

VOLUME II: MOBILE SOURCES

Compilation of Air Pollutant Emission Factors, AP-42, reports data
on emissions of atmospheric polutants for which sufficient information
exists to establish realistic emission factors. The hiqhway source data
are based on MOBILE3, a computer proqram issued by the EPA in June 1984,
which estimates fleet emission rates for hydrocarbons (HC), carbon
monoxide (CO) and nitrous oxides (NOx) for any calendar year. One
off-hiqhway source has been updated from previous editions of AP-42. The
off-hiqhway source updated is diesel powered construction equipment.

For the Fourth Edition, stationary point and area sources have been
collected as Volume 1. Mobile sources, formerly Chapter 3.0, are now
separated into Volume II. Comments and suqqestions reqardinq this
document are appreciated and should be addressed to the AP-42 Project,

-Test and Evaluation Branch, Environmental Protection Aqency, 2565
Plymouth Road, Ann Arbor, MI 48105. \
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Part I - HIGHWAY MOBILE SOURCES

INTRODUCTION

This document officially revises all previous factor (AP-42) documents
for highway mobile sources. Also, this document will be periodically
revised as the emissions and in-use vehicle operational characteristics
vary from those presented.

A. PURPOSE

This document was generated to present more
information for highway mobile sources. As
Compilation' of Air Pollutant Emission Factors:
EPA-460/3-S1-005 document is outdated. Many
contained in this document are found in EPA's
model, MOBILE3.

recent emission factor
such, the March 19S1

Highway Mobile Sources,
of the emission rates
mobile source emission

B.' MAJOR DIFFERENCES FROM 19S1 COMPILATION DOCUMENT [1]

The differences between the emission fa5=tors presented in this document
and the March, 19S1, Compilation Document are listed be~ow:

1. Calculation Methodologies

a. CO emissions at cold temperatures are predicted in part from
an additive rather than a multiplicative model.

b. Tampering offsets in glmi are estimated from a number of
inputs and added to basic untampered emission rates for the
gasoline vehicle classes. The types of tampering included
are misfueling (other than filler neck disablement), fuel
inlet disablement, catalyst removal, EGR tampering,
evaporative canister and PCV tampering, and air pump
tampering. National average tampering rates for the above
items are incorporated into the fleet emission rates.

c. The heavy duty diesel mileage vs. age distribution is allowed
to change with calendar year to account for the effects of
more diesel sales in the light 2b (S,500-10,000 lb. GVW)
class.

d. Nonmethane emissions are estimated from a subtractive rather
than a multiplicative model.
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2. Emission Data

a. The evaporative emission rates are based on a representative
volatility commercial fuel instead of Indolene, a low
volatility test fuel.

b. More data for basic exhaust emissions for every vehicle type
are incorporated, usually for the latest model years and
across wider mileage ranges. This is especially true for
the 1981 and later light duty gasoline vehicles.

c. More representative fleet characterization data (registration
and VMT vs. age distributions) are used for each vehicle type.

d. The heavy duty vehicle emissions are based in part on new
estimates of the factors which are used to convert emissions
in g/bhp-hr to g/mi. These estimates are allowed to change
in the future due to improved fuel economy of new trucks and
increased sales in the lower weight classes.

e. More temperature correction factor data have been
incorporated for light-duty gasoline vehicles and trucks.

f. More speed correction factor data have been incorporated for
light duty gasoline vehicles and trucks.

3. Regulations

The emission rates for the 1981 and later model year vehicles
reflect the emission standards and regulations that are projected
at the time of this update (see Appendix A).

In summary, all of the changes have an impact on the calculated emission
factors. To illustrate the differences, six figures are given. Each
figure represents emissions at an average speed of 19.6 mph, a
temperature of 75°F, and operating mode VMT percentages of 20.6' for cold
start, 52.1' for stabilized, and 27.3' for hot start. The six figures
are grouped into two sets: 1) low altitude, and 2) high altitude
emissions for January 1 of calendar years 1970 through 2000. The figures
represent the emission levels for all eight vehicle types combined. Each
set of graphs is composed of the three pollutants: total HC, CO, and
NOx. The emissions predicted by the 1981 Compilation methodology were
generated by the MOBILE2 computer model. The emissions predicted by the
1984 AP-42 methodology were generated by the MOBILE3 computer model, as
corrected on May 15, 1985. The update included corrections to
temperature correction factors and the EGR tampering rate.
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C. VEHICLE INSPECTION AND MAINTENANCE PROGRAMS

If a motor vehicle inspection and maintenance (11M) program is in effect
in the area ·for which emission factors are being calculated, emission
reduction credits can be taken.

The emission reduction credits attributable to an annual 11M program vary
according to the type of program in effect. The MOBILE3 credits of an
11M program depend upon the following six factors.

1. The estimated first year failure rate (stringency factor) for the
pre-1981 low altitude LDGVs (or other vehicle types with similar
emission control technologies). The pre-1975 vehicles are
referred to as Technology I vehicles and 1975-1980 vehicles are
referred to as Technology II vehicles.

2. The test type and short test cutpoints used for 1981 and later
light duty gasoline vehicles.

3. The vehicle types affected by the IIM program: LDGV; LDGV &
LDGTl; LDGV & LDGT2; or LDGV, LDGT1, & LDGT2.

4. The calendar year being analyzed and the calendar year the 11M
program is implemented.

5. The presence or absence of an adequate mechanic's training
program.

6. The model years involved in the 11M program.

These 11M reductions or credits are not tabulated in this document but
can be applied through use of the MOBILE3 computer program.
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D. VEHICLE ANTI-TAMPERING PROGRAMS

Emission reduction credits can also be taken if an anti-tampering program
is in effect in the area for which emission factors are being calculated.

The emissio.., reduction credits attributable to an anti-tampering program
vary according to the program type. The types of programs and percent
:eductions attributable to them are discussed in the December 31, 1983
technical report entitled "Anti-Tampering and Anti-Misfueling Programs to
Reduce In-Use Emissions From Motor Vehicles", EPA-AA-TSS-83-l0. The
MOBILE3 credits of an anti-tampering program depend on the following:

1. The extent of the inspection (Le., types of components
inspected) and frequency of the check (annual, biennial, random
road side, etc.).

2. The vehicle types affected: LDGV's, LDGTl's, LDGT2's and HDGV's.

3. The calendar year being analyzed and the calendar year in which
the program is implemented.

4. The model years involved in the anti-tampering program.

These anti-tampering program credits are not tabulated in this document,
but can be used with the MOBILE3 computer program.

11



E. REACTIVE VERSUS NONREACTIVE HYDROCARBON EMISSIONS

Available scientific evidence indicates that methane and a few other
nonreactive organic compounds do not contribute significantly to ozone
formations. EPA's Volatile Organic Compound policy, published in the
Federal Register on July 8, 1977, allows a limited number of compounds,
including methane, to be excluded from control actions. States have been
advised that they should exclude these compounds from baseline emission
inventories that are to be used for control strategy development for
ozone.

Although motor vehicles are regulated directly by the Clean Air Act on a
total hydrocarbon basis (rather than on a "reactive" hydrocarbon basis),
it is appropriate, when estimating ozone levels, to consider only those
motor vehicle emissions which will react to form ozone. However,
consideration must be given to the format of any associated stationary
source emission inventory so that mobile source and stationary source
emission inventories are consistent in their exclusions.

For MOBILE2 it was assumed that the methane percentage of total
hydrocarbon emissions was constant over mileage. The analysis for
MOBILE3, however, showed that there was practically no deterioration in
methane like there was for total hydrocarbons. For MOBILE3, nonmethane
emissions are estimated by subtracting methane offsets from the total
hydrocarbon emissions. These offsets are constant. Estimates of the
composite FTP methane offsets applicable to each vehicle category are
given in the following table.

While the MOBILE3 computer program can calculate either total or
nonmethane hydrocarbon emissions, all HC emission factors presented in
this document are total hydrocarbons.



FTP COMPOSITE METHANE OFFSETS
FROM HIGHWAY MOBILE SOURCES

Low Altitude High Altitude
Vehicle Model Methane Model Methane

~ !!.!!! Offset (g/mi) Years Offset (g/mi)

LOGV Pre-1975 0.310 Pre-1975 0.420
1975-79 0.170 1975-76 0.320

1981+ 0.100 1977 0.150
1978-79 0.330

1980+ 0.220

LOGTI Pre-1975 0.310 Pre-1975 0.420
1975-78 0.200 1975-78 0.390
1979-83 0.180 1979-83 0.350
1984+ 0.120 1984+ 0.260

LOGT2 Pre-1979 0.310 Pre-1974 0.420
1979-83 0.180 1974-78 0.420

1984+ 0.120 1979-83 0.350
1984+ 0.260

HDGV Pre-1979 0.670 Pre-1979 0.910
1979-86 0.310 1979-86 0.600

1987+ 0.180 1987+ 0.350

LOOV Pre-1975 0.043 Pre-1975 0.099
1975+ 0.011 1975+ 0.025

LOOT Pre-1979 0.038 Pre-1979 0.079
1979-82 0.034 1979-82 0.040

1983+ 0.024 1983+ 0.022

HDOV Pre-1981 0.145 Pre-1981 0.333
1981-86 0.118 1981-86 0.271

1987+ 0.100 1987+ 0.230

Me Pre-1978 0.530 Pre-1978 0.680
1978-79 0.270 1978-79 0.340

1980+ 0.240 1980+ 0.370

Crank- All 0.0 All 0.0
case
& Evap.
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Chapter 1

LIGHT DUTY GASOLINE POWERED VEHICLES

1.A INTRODUCTION

Because of their widespread use, light duty gasoline powered vehicles
(LDGV) are responsible for a large share of air pollutant emissions in
many areas of the United States. A LDGV is defined to be any gasoline
fueled automobiles designated primarily for transportation of persons and
having a capacity of 12 persons or fewer. Substantial research effort
has been expended to accurately characterize emission data from these
vehicles. EPA's on-going program to collect in-use vehicle emissions
data was instituted a number of years ago in order to estimate emission
levels.

In addition to the methodologies presented for calculating the basic
exhaust emission levels for HC, CO, and NOx, data are given in this
chapter for crankcase and evaporative hydrocarbon emissions, and
emissions in the idle mode. Information is also given regarding the
emission correction factors and travel weighting fractions.

All tables referenced in Chapters 1-8 are found in Appendix H. The first
half of Appendix H applies to low altitude, the latter balf to high
altitude.

1.A.1 Test Procedure

LDGV emissions testing is currently performed according to the procedures
stipulated in the Federal Register (42 FR 32954, June 28, 1977) and the
Code of Federal Regulations (40 CFR Part 86, Subpart B, July 1, 1984).
The basic test conditions under which the LDGVs are tested are as follows:

1. Ambient temperature range is 6soF to 86°F.

2. Absolute humidity is adjusted to 75 grains of
water per pound of dry air.

3. Average speed is 19.6 mph with lS' idle operation.

4. Average percent of vehic1e-miles-traveled (VMT) in
a cold start operation is 20.6'.

5. Average percent of VMT in a hot start operation is
27.3'.

6. Average percent of VMT in the stabilized operation
is 52.1'.

7. Average trip length is 7.5 miles.

14



Addi tional elements regarding the test procedure that are reflected in
the emission estimates are as follows:

1. Air conditioning not in use.

2. Car contains driver and passenger
passengers, luggage, etc.

3. Car is not pulling a trailer.

The test sequence for LDGVs is summarized below:

1. Determine the weight of the vehicle.

no additional

2. Determine the road-load (assuming level road, no curves, no
wind) which is a function of weight and frontal area.

3. Precondition the vehicle (i.e., vehicle is briefly driven).

4. Place the vehicle in an ambient temperature environment
between 68°F and 86°F with its engine off for at least 12
hours.

5. Push the vehicle onto a dynamometer.

6. Start the engine and begin collecting exhaust emissions.

7. Emissions for
segment 11.
average speed
the test.

the first 50S seconds are collected for test
The mileage driven is 3.59 miles with an

of 26 mph. This is the cold start portion of

870
7 and
speed

8. Test segment 12 collects emissions for the next
seconds. The engine is not turned off between Steps
8. The mileage driven is 3.91 miles and the average
is 16 mph. This is the stabilized portion of the test.

9. The engine is turned off~

10. The engine remains off for 10 minutes.

11. The car is restarted, the first 50S seconds are rerun, and
emissions are collected for test segment *3. This is the
hot start portion of the test.

12. The grams of each pollutant are determined for each test
segment.

13. NOx emissions are adjusted for humidity.

14. The basic exhaust emission levels in grams per mile are
computed.

15



1.A.2 General Emissions Calculation Equations

The following generalized equations are used to calculate the LOGV
emission factors (subscripts dropped from equations for clarity):

a. HC: COMPEF =
where:

CCEVERT =
SALHCF =
BEF =

b. CO: COMPEF =
SALHCF =
BEF =

c. !!Q!: COMPEF =
SALHCF =
BEF =

And also where:

COMPEFpn =

SUM[TF *(CCEVRT + SALHCF * BEF)]

[(HS+TAMEVP1)*TPO+(OI+TAMEVP2»)/MPD
+ (CC + TAMEVP3)
SCF * ACCF * XLCF * TWCF
OMTTAM - OFFMTH + OMTCF * BER

SUM[TF * SALCHF * BEF]

SCF * ACCF * XLCF * TWCF

OMTTAM + OFFCO + OMTCF * BER

SUM [TF * SALHCF * BEF]

SCF * ACCF * XLCF * TNCF * HCF

OMTTAM + OMTCF * BER

The basic exhaust emission factor for
pollutant p in g/mile on~anuary 1 of
calendar year n.

SUMi

TFin

=

=

The summation over 20 model years of i=n
-19 to i=n, where n is the calendar year.

The fraction of the total LOGV miles
driven by model year i on January I, of
calendar year n.

CCEVRTin =

SALHCFips =

The crankcase and evaporative HC
emission factor for model year i in
calendar year n.

The composite speed, air conditioning.
extra load and trailer towing correction
factor for model year i. pollutant p and
speed s.

BEFin = The basic exhaust emission rate for
model year i in calendar year n.

16



HSi = The hot soak evaporative emission rate
of model year i.

TAMEVPlin = The hot soak evaporative emission
year i vehicles in calendar
tampering.

offset for model
year n due to

TPD

DIi

=

=

The trips per day value for LDGV's.

The diurnal evaporative emission loss of model
year i.

emission
calendar

TAMEVP2in

MPD

=

=

The diurnal evaporative
year i vehicles in
tampering.

Miles per day.

offset for model
year n due to

CCi

TAMEVPJin

SCFips

ACCFi

XLCFi

TWCFi

OM'l'TAMipn

OFFMTHi

OMTCFi

OFFCOt

HCF

=

=

=

=

=

=

=

=

=

=

=

Crankcase emissions of model year i.

The crankcase emission excess for model year i
vehicles in calendar year n due to PCV tampering.

The speed correction factor for model year i,
pollutant p at speed s.

The air conditioning correction factor for model
year i.

The extra load correction factor for model year i.

The trailer towing correction factor for model
year i.

The emissions offset for model year i pollutant p
in calendar year n due to all types of tampering,
corrected for temperature and operating mode.

The methane offset for model year i, used only if
NMHC emissions are being estimated.

The composite operating mode and
temperature correction factor for model
year i.

The CO offset for Bag I at temperature
t, corrected for operating mode.

The humidity correction factor for NOx •

17



The general equations for estimating hot stabilized idle emissions are as
follows:

IEFnp

Where

IEFnp

=

=

SUMi[TFin*(IERinp-IDLMTHi)]

The idle emission factor in g/minute for
pollutant p in calendar year n.

IDLMTHi = The idle methane offset in g/minute for model
year i, applicable only to He emissions.

Tampering offsets are not added to idle emissions, furthermore,
they are not corrected for temperature or operating mode.

18



1. B EMISSIONS
This section discusses the emission estimates for the LDGVs: Basic
exhaust emission rates. tampering offsets. crankcase and evaporative He
emission levels. January 1 basic exhaust emission levels. and idle
exhaust emission rates. The emission standards are given in Section
A.l.1 of Appendix A. The emissions reflect vehicles which have received
typical in-use maintenance. Further. the vehicles are not involved in an
11M or anti-tampering program.

1.B.1 Basic Exhaust Emission Rates

The basic exhaust emission rates for LDGVs were derived for the most part
from data· on in-use vehicles with no observed tampering. The basic
assumption in· the derivation of the emission rates is that emission
levels change linearly as vehicles accumulate mileage. The rates are
dependent upon two estimated variables: (1) zero mile emission levels and
(2) the emission deterioration rates. The zero mile emission levels are
the average grams of· pollutants emitted by the vehicles at zero miles.
The emission deterioration rates adjust the zero mile levels as vehicles
accumulate mileage.

The basic exhaust emission levels are cal~ulated from a linear function:

BERipn = ZMLip + DRip * Min

where the lower case letters are subscripts and

BERipn = The basic exhaust emission level
tampering. in g/mile. for model year
p, on January 1 of calendar year n.

relecting no
i and pollutant

ZMLip = The estimated zero mile emission level.
model year i and pollutant p.

in g/mile. for

DRip =

Min =

The estimated emission deterioration rate. in g/milel
10,000 miles. for model year i and pollutant p.

The model year i cumulative mileage, divided by 10.000
miles, on January 1 of calendar year n.

The basic exhaust emission rates reflecting zero tampering are presented
in Table 1.1.1A for the different LDGV model year groups and pollutants.

19



1.B.2 Tampering Offsets and Emission Rates With Tampering

Tampering offsets in g/mi are added to the basic emission rates (which
reflect no tampering) so that the overall fleet emissions reflect
national average tampering. The exhaust eMission rates including
tampering are presented in Table 1.1.lB for the different LDGV model year
groups and pollutants.

Tampering effects are first estimated for each type of tampering and
operating mode (cold start, stabilized and hot start).

TAMPOFFipmn = TAMPipm * PEQUIPim * RATEimn

Where:

TAMPOFFipmn = The emission offset due to tampering in g/mi
for model year i, pollutant p, and tampering
type m in calendar year n.

TAMPipm

PEQUIPim

RATEimn

= The emission offset in g/mi for model year
i, pollutant p, tampering type m.

= The percent of the model year i equipped
with equipment type m.

= The tampering rate of model year i,
equipment m in year n (dependent on mileage).

After the offsets of each type of tampering are estimated, they
are combined to form estimates of overall tampering for cold
start, stabilized, and hot start modes. They are then
corrected for temperature and combined in the following
relationship:

OMTTAMipn

where:

OMTTAMipn

= TAMPOFFipnl * CS * TCFl +
TAMPOFFipn2 * ST * TCF2 +
TAMPOFFipn3 * HS * TCF3

= The composite tampering offset for model
year i, pollutant p in calendar year n.

TAMPOFFipnl,2,3 = The tampering offsets for each operating
mode (cold start, stabilized, hot start).

CS = Percent of VMT accumulated in cold start
mode.

ST = Percent of VMT accumulated in stabilized
mode.

HS Percent of VMT accumulated in hot start mode.

TCFl, TCF2, cn = Temperature correction factors for each mode
of operation.

20



1.B.3 Crankcase and Evaporative HC Emission Levels

In addition to the basic exhaust HC emission levels and tampering
offsets, crankcase and evaporative HC emissions need to be included.
Crankcase HC emissions result from the crankcase as the engine is
running. The two major sources of evaporative HC emissions are hot soak
and diurnal losses. Hot soak losses are generally produced as fuel
evaporates from the carburetor system at the end of a trip. Changes in
ambient temperature result in expansion of the air-fuel mixture in a
partially filled fuel tank. As a result, diurnal HC emissions are
expelled into the atmosphere. Crankcase and evaporative HC emission
l~vels are calculated according to the equation in Section 1.A.2.

Crankcase and evaporative HC emission levels for untampered vehicles are
summarized in Table 1.1.lC. The rates including tampering are presented
in Table 1. L lD.

l.B.4 January 1 Basic· Exhaust Emission Levels

The basic exhaust emission levels for the latest 20 model years on
January 1, 1980 through 2003, are given in Tables 1.1. 2A through 1.1. 2C
for HC, CO, and NOx, respectively. The HC basic exhaust emission levels
reflect total, rather than nonmethane HC emissions, and include crankcase
and evaporative HC emission levels. Also,· all emission rates include
tampering.

1.B.5 Idle Exhaust Emission Rates (Hot Stabilized)

Estimates of emissions from the automotive fleet during a veh~cle's idle
operating mode have become more of a concern in transportation control
plans, environmental impact statements, and state implementation plans.
Examples of extended idle time are waits at shopping centers, 'airports,
sport complexes, and drive-in window service businesses. The emission
estimates presented in this section reflect engines operating in a hot
stabilized condition.

The idle exhaust emission rates are expressed in units of grams per
minute as opposed to the basic exhaust emission rate units of grams per
mile. The LDGV idle exhaust emission levels are calculated from the
estimated zero mile emission levels and emission deterioration rates
given in Table 1.1.3. The idle emission level (in units of g/min) is
calculated from a linear function similar to the basic exhaust emission
level function given in Section 1. B.1. The idle emission function is
IERipn = ZMLIDLip + DRIDLip * Min. The definition of the terms in this
equation are almost identical to those in Section 1.B.l, except these are
idle emissions and are expressed in grams/minute for the zero mile levels
and grams/minute/10,000 miles for the idle emission deterioration rates.
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1.C TRAVEL WEIGHTING FRACTIONS

The LDGV travel weighting fractions are the individu31 model year
proportions of the total LDGV VMT. To generate the travel weighting
fractions, three distributions are required: (1) the fleet annual mileage
accumulation rate distribution, (2) the registration distribution, and
(3) the estimated fleet sales fraction distribution (to account for the
proportional increase of diesel powerea vehicles).

The travel weighting fractions in this document reflect a January 1
evaluation date. For the LDGV~, the model year is assumed to begin sales
on the October 1 preceding the corresponding calendar year. Further, it
is assumed that the vehicles are sold and accumulate mileage according to
a uniform distribution. These assumptions permit the estimation of the
January 1 fleet mileage accumulation rate distribution and the January 1
registration distribution from July 1 information. An example of the
travel weighting fraction calculation is given in Table 1.1.5.

1.C.1 Fleet Annual Mileage Accumulation Rate Distribution

A given vehicle is assumed to travel according to the annual mileage
accumulation distribution given in Table 1.1.4. For example, the vehicle
in its first year travels 12,818 miles at a uniform rate. In its second
year, it travels 12,102 miles at a uniform rate. Finally in its 20th
year, it travels 4,305 miles at a uniform rate. .

The annual fleet mileage accumulation rate distribution is derived from
the annual mileage accumulation rate distribution for individual
vehicles. This derivation averages out the effects of purchase date.
The derivation is described in Appendix D, and the resulting distribution
is given in Table 1.1.4.

1.C.2 Model Year Registration Distribution

Table 1.1.4 also presents the estimated LDGV model year registration
distribution fractions. These fractions are the individual model year
proportions of the entire LDV fleet (both gasoline and diesel powered
vehicles combined). The registration distribution is based on July 1

-figures and is transformed to January 1 figures according to the
procedure in Appendix D. The January 1 LDV fleet registration
distribution is also presented in Table 1.1.4.
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1.C.3 Fleet Sales Distribution

Assuming that diesel powered vehicles will become more prominent,· the
travel weighting fractions need to account for them. It is estimated
that gasoline powered vehicles will account for proportionately fewer of
the future light duty vehicle model year sales according to the
distribution given in Table 1.1.5 (Column B). The distribution is
anticipated to stabilize in 1991, with about 90 percent of the LDV sales
being gasoline powered vehicles.

The fleet sales distribution ·is used in the travel weighting fractions to
account for the influx of diesels. The travel weighting fractions change
every January 1 in calendar years 1970 through 2010. Prior to 1975,
diesels are considered to be an insignificant proportion of the LDV
fleet. Further, even though the fleet sales distribution is predicted to
stabilize in 1991, the travel weighting fractions require 20 years to
stabilize. From that time on (2010+), the travel weighting fractions
remain constant.

1.0 EMISSION CORRECTION FACTORS

The LDGV basic exhaust emission levels are based on test results under
the standardized conditions defined in Section 1.A.l. However, the basic
exhaust emission levels are affected by ambient and vehicle usage
conditions which differ from the prescribed test procedure. The
conditions under which emissions are known to vary are the average speed,
ambient temperature, fraction of VMT in cold and hot start operating
modes, use of air conditioning, carrying of an extra load, trailer
towing, and humidity. Emission correction factors are available to
compensate for variations in these conditions.

1.0.1 Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
driving cycle with an average speed of 19.6 mph. For those situations
where the average speed of the vehicle deviates from this value, a speed
correction factor is applied.

The coefficients for the speed correction factors are given in Table
1.1.6. The speed correction factor is symbolized as SCFipsxw where the
lower case letters . re subscripts and

SCFipsxw = The speed correction factor for model year i and
pollutant p at the average speed of s. This is
normalized to the speed associated with a cold start
mode VMT fraction x and a hot start mode VMT fraction

. w.
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The user is cautioned that this correction factor is only valid for
speeds in the 5 through 55 mph range since the regression equations were
based on speed data in that range. Extrapolations to speeds beyond this
range should not be made.

1.D.2 Emission Temperature Correction Factor and Bag 1 CO Offset

The LDGV emission test procedure requires an ambient temperature of
. between 68°F and 86°F, and typically it runs at about 75°F. For

temperatures other than 7SoF, a correction factor is needed. There are
two correction factor models. The first is a mUltiplicative model which
is applicable to all pollutants and bag segments except Bag 1 CO. The
second model is an additive or offset model for Bag 1 CO.

The multiplicative modp.l Ubes a separate correction factor for each bag
and pollutant. The equation is as follows:

TCFipbt = EXP(TCipbtt(T - TT»

where the lower case letters are subscripts and

TCFipbt

EXP

TCipbtt

T

TT

= The emission temperature correction factor
for model year 1, pollutant p, test segment
b, and ambient temperature t.

= The exponential function.

= The temperature correction factor
coefficient for model year i, pollutant p,
test segment b, and reference temperature tt.

= Ambient temperature (Fahrenheit).

= Reference temperature which equals 7S.0oF.

The offset model for Bag 1 CO emissions uses the following
equation:

Offset = (-1.3812)(T-7S)

The offset model is in
LDGVs. The temperature
found in Table l.1.7A.

effect only for all 1980 and later
correction factor coefficients are
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1.0.3 femperature/Operating-Mode Emission Correction Factor

For all conditions except where the CO offset model is in effect, a
single emission correction factor called OMTCF adjusts for temperature
and hot stabilized/cold start operating-mode conditions. that differ frol'l
the basic test procedure. A vehicle will usually emit more emissions in
a cold start mode than in a stabilized or a hot start mode. As such,
vehicles will emit more pollution after an extended engine off period
than vehicles that have not set long enough to be in the cold start
mode. AS' a result, the operating mode is a necessary element of this
correction factor.

An integral part of the operating mode portion of OMTCF are the
normalized bag fractions. The normalized bag fractions adjust OMTCF for
emissions attributable to each operating mode. These fractions for LDGVs
are given in Table 1.1.7B.

The OMTCF correction factor is defined as follows:

OMTCFiptwxn = «TERM1 + TERM2 + TERM3)/DENOM)

where

OMTCFiptwxn = The temperature operating-mode emission
correction factor for model year i,
pollutant p, ambient temperature t, fraction
of VMT in a cold start operating mode w, and
fraction of VMT in a hot start operating
mode x; on January 1 of calendar year n.

TERMl = W * TCFiplt *(Bipl + Dipl * Min)

TERM2 = (1-W-X)*TCFip2t * (Bip2 + Dip2 * Min)

TERM3 = X * TCFip3t *(Bip3 + Dip3 * Min)

DENOM = BipO + DipO * Min

Bipb = The normalized
coefficient for
and test segment

. entire basic test

bag fraction intercept
model year i, pollutant p,

b (test segment 0 is the
procedure) •

Dipb = The normalized bag fraction slope
coefficient for model year 1, pollutant p,
and test segment b (test segment 0 is the
entire basic test procedure).
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Min

w

x

TCFipbt

= The fleet cumulative mileage for model year
i on January 1 of calendar year n.

= The fraction of VMT traveled in the cold
start mode.

=The fraction of VMT traveled in the hot
start mode.

=The emission temperature correction factor
for model year i. pollutant p. test segment
b. and ambient temperature t.

When the temperature is less than 7S·F and when the percent
cold start is greater than zero TCFiplt is taken out of TERMI.
Then OMTCF reflects the temperature and operating mode
correction factors for the stabilized and hot start operating
modes. but only the operating mode correction factor for the
cold start m·ode., The emissions of the cold start mode are
corrected for temperature with the CO offset discussed in
1.0.2. This offset is multiplied by the percent of VMT
accumulated in the cold start (W) and added':' to the basic
emission rate as presented in Section 1.A.2.

1.0.4 Air Conditioning Correction Factor

The LOGV emissions can be affected by the use
conditioning. The air conditioning correction
coefficients are based on data from vehicles tested at
different temperatures with the air conditioner on.
correction factors are given in Table 1.1.SA. The
correction factor equation is as follows:

of air
factor

.everal
These

general

ACCFipt =U*Vi ([Aip + B~p * (T - 75)] -1) +1

where the lower case letters are subscripts and

ACCFipt

U

01

=The air conditioning correcti'On factor for
model year i, pollutant p. and ambient
temperature t.

= (DI - DILO)/(OIHI - OILO) = Of the vehicles
equipped with an air conditioner, the
estimated fraction that have it in use (O!.
Uil ) •

= (DB + WB) * .4 + 15 = Discomfort index.

DB = The dry bulb
Fahrenheit.

temperature . in
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WB =The wet bulb
Fahrenheit.

temperature in degrees

DILO = The highest discomfort index where
conditioners are in use (set to
MOBILE3).

no air
70 in

DIHI

Vi

Aip

Bip

T

75

=The lowest discomfort index where all the
air conditioners are in use (set to 80 in
MOBILE3).

=The fraction of model year i LDGVs equipped
with an air conditioner. These fractions
are given in Table 1.1.8B.

= The air conditioning correction factor
intercept coefficient for model year i and
pollutant p •.

=The air conditioning correction factor slope
coefficient for model year i and pollutar.t p.

= Ambient temperature in degrees Fahrenheit.

= The normalizing ambient temperature for the
ACCF linear function.

1.D.S Extra Load Correction Factor

The basic exhaust emission rates are based on the "typical"
vehicle weight with a driver and passenger. vehicle fuel. and
other liquids. There are, however. situations in which
vehicles have extra wei9ht due to additional passengers,
luggage. etc. In these events, emissions are known to change.

To apply the vehicle extra load correction factor found in
Table 1.1.9 to a specific situation, it is necessary for a user
to have an estimate of the percentage of LDGV VMT accumulated
with an additional 500 pounds. The correction factor for extra
load is computed according to the following equation:

ELCFip = (XLCip -1) * U + 1

where the lower case letters are subscripts and

ELCFip =The extra load correction factor for model
year i and pollutant p.
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XLCip

U

=The extra load correction factor coefficient for model
year i and pollutant p.

= The fraction of LDGV VMT accumulated with an extra
load (0,iU,il).

1.0.6 Trailer Towing Correction Factor

As with the extra load correction factor, the trailer towing correction
factor will adjust LDGV emissions for usage conditions which differ from
the basic test procedure. It has been determined that towing a trailer
will affect a vehicle' s emissions. As such, a correction factor is
available to adjust LOGV emissions when a trailer Is being towed. The
correction factor coefficients given in Table 1.1.10 are valid for a
trailer weight of 1000 pounds. This correction factor is computed by the
following equation:

. TTCFip = (TTCip - 1) * U + 1

where the lower case letters are subscripts and

TTCFip

TTCip

U

=The trailer towing correction factor for model year i
and pollutant p.

= The trailer towing correction factor coefficient for
model year i and pollutant p.

.. The fraction of LDGV VMT accumulated while towing a
trailer (O,i U,i1).

1.0.7 NOx Humidity Correction Factor

The NOx emission factors are normalised to 75 grains of water per pound
of dry air. In order to ad~ust NOx emissions to different humidity
conditions, a multiplicative correction factor is available. The formula
for the correction factor is given below, and is applicable for all model
years:

HCF

where:

HCF

H

=1.0 - .0038 * (H - 75)

=The NOx humidity correction factor.

.. Humidity level in grains of water per pound of dry air
(20,iHi 140 ).
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Chapter 2

LIGHT DUTY GASOLINE POWERED TRUCKS I

2.A INTRODUCTION

This chapter presents the emission factors for light duty gasoline
powered trucks with a gross vehicle weight (GVW) rating of 6,000 pounds
or less (LDGT1). Although LDGTls have a loa.d carrying capability that
exceeds that of passenger cars, they are typically used for personal
transportation and.light hauling.

2.A.l Test Procedure

The test procedure used for determining the LDGTl basic exhaust emissions
is almost identical to the LDGV test procedure. The difference between

-the two test procedures is primarily the road-load horsepower setting.
The summary of the test procedure in Chapter 1 is correct for LDGTls,
therefore, refer to Chapter 1.

2.A.2 General Emissions Calculation Equations

The equations presented in Chapter 1 are also valid for the LDGTls.
Although the emissions, travel weighting fractions, and emission
correction factors levels for LDGTls are different from the LDGVs, the
equations are identical.

2.B EMISSIONS

This section discusses the LDGTl emission estimates: Basic exhaust
emission rates, tampering offsets, crankcase and evaporative HC emission
levels, January 1 basic exhaust emission levels, and idle exhaust
emission rates. The emission standards are given in Section A.l.2 of
Appendix A. The emissions reflect trucks which have received typical
in-use maintenance. Further, the trucks are not involved in an IIM or
anti-tampering program.

The discussions of the different emissions in Chapter 1 are' also valid
for the LDGTls.

2.B.l Basic Exhaust Emission Rates

The LDGTl basic exhaust emission rates are given in Table 1. 2 .1A. This
table presents the untampered LDGTl zero mile emission levels and
emission deterioration rates for every model year. The emissions are
measured in grams per mile.
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2.8.2 Tampering Offsets and Emission Rates W.th Tampering

Emission offsets in g/mi due to tampering are added to the basic emission
rates (which reflect no tampering) so that the fleet emission rates
reflect national average tampering. The exhaust emission rates including
tampering are presented in Table 1. 2 .18 for the different LOGTI model
year groups and pollutants.

2.8.3 Crankcase and Evaporative HC Emission Levels

The LOGTI crankcase and evaporative HC emission levels are presented in
Table 1.2.1C. This table presents the emissions for every model year and
crankcase and evaporative HC component: diurnal losses, hot soak losses,
and crankcase losses. The evaporative and crankcase rates with tampering
included are shown in Table 1.2.10.

2.8.4 January 1 8asic Exhaust Emission Levels

January 1, 1980 through 2003, LDGTI exhaust emission levels with
tampering are given in Tables 1.2.2A through 1.2.2C for HC, CO, and NOx,
respectively. The HC basic exhaust emission levels reflect total, rather
than non-methane, HC emissions and include crankcase and evaporative HC
levels.

2.8.5 Idle Exhaust Emission Rates (Hot Stabilized)

The LOGTI hot stabilized idle exhaust emission rates are given in Table
1.2.3. These emission levels are measured in grams per minute and
reflect engines operating in a hot stabilized condition.

2.C TRAVEL WEIGHTING FRACTIONS

The LOGTI travel weighting fractions are the individual model year
proportions of the total LOGTI VMT. To generate the travel weighting
fractions, three distributions are required: (1) the fleet annual mileage
accumulation rate distribution, .(2) the registration distribution, and
(3) the estimated fleet sales fraction distribution (to account for the
proportional increase of diesel powered trucks). The first and second
distributions are given in Table 1.2.4, and the third distribution is
given in Table 1. 2.5. More detailed information is available in Chapter
1 on these distributions.

The travel weighting fractions in this document reflect a January I
evaluation date. For the LDGTls, the model year is assumed to begin
sales on the October 1 preceding the· corresponding calendar year.
Further, it is assumed that the trucks are sold and accumulate mileage
according to a uniform distribution. These assumptions permit the
estimation of the January 1 fleet mileage accumulation rate distribution
and the January 1 registration distribution from July 1 information. An
example of the travel weighting fraction calculation is given in
Table 1.2.5.
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2.D EMISSION CORRECTION FACTORS

The LDGTl basic exhaust emission levels are based on test results under
the standardized conditions defined in Chapter 1. However, the basic
exhaust emission levels are affected by ambient and truck usage
conditions which differ from the prescribed test procedure. The
conditions' under which emissions are known to vary are the average speed,
ambient temperature, fraction of VMT in cold and hot start operating
modes, use of air conditioning, carrying of an extra load, trailer
towing, and humidity level. Emission correction factors are available to
compensate for these conditions.

The LDGTls correction factors are based on the LDGV
Therefore, the LDGTl correction factors are those from the
the LDGV discussions in Chapter 1 are valid for the LDGTls.

2.D.1 Speed Correction Factor

information.
LDGV' s, and

The test procedure used for collecting the basic exhaust emissions is a
driving cycle with an average speed of 19.6 mph. For those situations
where the average speed of the truck deviates from this value, a speed
correction factor is applied. The LDGTl speed correction factors' are
given in Table 1.2.6.

2.D.2 Emission Temperature Correction Factor

For those situations where the ambient temperature is not 75°F, an
emission temperature correction factor is applied. Table 1.2.7A presents
these correction factors for the LDGTls. The CO offset model for Bag 1
is in effect for 1984 and later LOGTls.

2.D.3 Temperature/Operating-Mode Emission Correction Factor

A single emission correction factor called OMTCF adjusts for temperature
and operating-mode conditions that differ from the basic test procedure.
As described in Chapter 1, OMTCF depends on normalized bag fractions.
The LOGTl normalized bag fractions are given in Table 1.2.7B.

2.0.4 Air Conditioning Correction Factor

The LDGTl emissions can be significantly affected by the use of air
conditioning. These correction factors are given in Table 1.2.8A.. The
fractions of LDGT1s equipped with an air conditioner, by model year, are
given in Table 1.2.8B.

2.0.5 Extra Load Correction Factor

The basic exhaust emission rates are based on the "typical" truck weight
with a driver and passenger, fuel, and other liquids. There are,
however, situations in which trucks have extra weight due to additional
passengers, luggage, load, etc. In these events, emissions are known to
change.
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To apply the truck extra load correction factor found in Table 1.2.9 to a
specific situation. it is necessary for a user to have an estimate of the
percentage of LOGTl VMT accumulated with an additional 500 pounds.

2.0.6 Trailer Towing Correction Factor

As with the extra load correction factor. the trailer towing correction
factor will adjust LDGTl emissions for usage conditions which differ from
the basic test procedure. The correction factor coefficients given in
Table 1.2.10 are valid for a trailer weight of 1000 pounds.

2.0.7 NOx Humidity Correction Factor

The NOx humidity correction factor equation is the same as for LDGV's.
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Chapter 3

LIGHT DUTY GASOLINE POWERED TRUCKS II

3.A INTRODUCTION

This chapter presents the emission factors for light duty gasoline
powered trucks with a gross vehicle weight (GVW) rating between 6,001 and
8,500 pounds (LDGT2). This vehicle type is required since these trucks
were classified as heavy duty vehicles through the 1978 model year.
Beginning with the 1979 model year, these trucks have been considered
light duty trucks.

In general, every LDGV section and subsection discussion in Chapter 1 is
valid for this chapter.

3.A.l Test Procedure

The test procedure used for determining the LDGT2 basic exhaust emissions
is almost identical to the LDGV test procedure. The difference between
the two test procedures is primarily the road-load horsepower setting.
The LDGV test procedure summarized in Chapter 1 is valid for the LDGT2s.

3.A.2 General Emissions Calculation Equations

Chapter 1 also presents the equations that are valid for the LDGT2s.
Although the emissions, travel weighting fractions, and emission
correction factors for the LDGT2s are different from the LDGVs, the
equations are identical.

3.B EMISSIONS

This section presents the LDGT2 emissions: Basic exhaust emission rates,
tampering offsets, crankcase and evaporative HC emission levels, January
1 basic exhaust emission levels, and idle exhaust emission rates. The
pre-1979 model year LDGT2 were considered heavy duty vehicles; their
emission standards are given in Section A.l. 3 of Appendix A. The 1979

. and later LDGT2 emission standards are given in Section A.l.2 of Appendix
A. The emissions reflect trucks which have received typical in-use
maintenance. Further, the trucks are not involved in an 11M or
anti-tampering program.

3.B.l Basic Exhaust Emission Rates

The LDGT2 basic exhaust emission rates are given in Table 1. 3.1A. This
table presents the LDGT2 untampered zero mile emission levels and
emission deterioration rates for every model year. The emissions are
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measured in grams per mile.

3.B.2 Tampering Offsets and Emission Rates With Tampering

Emission offsets in g/mi due to tampering are added to basic emission
rates (which reflect zero tampering) so that the fleet emission rates
reflect national average tampering. The exhaust emission rates including
tampering are presented in Table 1. 3 .1B for the different LDGT2 model
year groups and pollutants.

3.B.3 Crankcase and Evaporative HC Emission Levels

The LDGT2 untampered crankcase and evaporative HC emission levels are
given in Table ·1.3.1C. This table presents the emissions for every model
year and emission component: diurnal losses, hot soak losses, and
crankcase losses. The emission rates with tampering included are shown
in Table 1.3.1D.

3.B.4 January 1 Basic Exhaust Emission Levels

January 1. 1980 through 2003. LDGT2 exhaust emission levels with
tampering are given in Tables 1.3.2A through l.3.2C for HC, CO. and NOx,
respectively. The HC basic exhaust emission levels reflect total, rather
than nonmethane. HC emissions and include crankcase and evaporative HC
levels.

3.B.5 Idle Exhaust Emission Rates (Hot Stabilized)

The LDGT2 hot stabilized idle exhaust emission rates are given in Table
1.3.3. These emissions are measured in grams per minute and reflect
engines operating in a hot stabilized condition.

3.C TRAVEL WEIGHTING FRACTIONS

The LDGT2 travel weighting fractiOns are the individual model year
proportions of the total LDGT2 VMT. To generate the travel weighting
fractions. three distributions are required: (1) the fleet annual mileage
accumulation rate distribution, (2) the registration distribution, and
(3) the estimated. fleet sales fraction distribution (to account for the
proportional increase of diesel powered trucks). The first and second
distributions are given in Table 1.3.4, and the third distribution is
given in Table 1.3.5. More detailed information is available in Chapter
1 on these three distributions.

The travel weighting fractions in .this document reflect a January 1
evaluation date. For the LDGT2s. the model year is assumed to begin
sales on the October 1 preceding the corresponding calendar year.
Further, it is assumed that the trucks are sold and accumulate mileage
according to a uniform distribution. These assumptions permit the
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estimation of the January 1 fleet mileage accumulation rate distribution
and the January 1 registration distribution from July 1 information. An
example of the travel weighting fraction calculation is given in
Table 1. 3.5.

3.0 EMISSION CORRECTION FACTORS

The LOGT2 basic exhaust emission levels are based on test results under
the standardized conditions defined in Chapter 1. However, the basic
exhaust emission levels are affected by ambient and truck usage
conditions which differ from the prescribed test procedure. The
conditions under which emissions are known to vary are the average speed,
ambient temperature, fraction of VMT in cold and hot start operating
modes, 'use of air conditioning, carrying of an extra load, trailer
towing, and humidity level. Emission correction factors are available to
compensate for these conditions.

The LOGT2 emission correction factors are based on the LOGV information.
Therefore, the LOGT2 correction factors are those from the LOGVs, and the
discussions in Chapter 1 are valid for the LOGT2s.

3.0.1 Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
driving cycle with an average speed of 19.6 mph. For those situations
where the average speed of the truck deviates from this value, a speed
correction factor is applied. The LOGT2 average cycle speed emission
correction factors are given in Table 1.3.6.

3.0.2 Emission Temperature Correction Factor

For those situations where the ambient temperature is not 75°F, an
emission temperature correction factor is applied. Table 1.3.7A presents
these correction factor for the LOGT2s. The CO offset model for Bag 1 is
in effect for 1984 and later LOGT2s.

3.0.3 Temperature/Operating-Mode Emission Correction Factor

A single emission correction factor called OMTCF adjusts for speed,
temperature and operating-mode conditions that differ from the basic test
procedure. As described in Chapter 1, OMTCF depends on normalized bag
fractions. The LOGT2 normalized bag fractions are given in Table 1.3.7B.

3.0.4 Air Conditioning Correction Factor

The LOGT2 emissions can be significantly affected by the use of air
conditioning. These correction factors are given in Table 1.3.8A. The
fractions of LDGT2s equipped with an air conditioner, by model year, are
given in Table 1.3.8B.
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3.D.S Extra Load Correction Factor

The basic exhaust emission rates are baseo on the "typical" truck weight
with a driver and passenger, fuel, and other liquids. There are,
however, situations in which trucks have extra weight due to additional
passengers, luggage, load, etc. In these events, emissions are known to
change.

To apply the truck extra load correction factor found in Table 1.3.9 to a
specific situation, it is necessary for a user to have an estimate of the
percentage of LDGT2 VMT accumulated with an additional 500 pounds.

3.D.6 Trailer Towing Correction Factor

As with the extra load correction factor, the trailer towing correction
factor will adjust LDGT2 emissions for usage conditions which differ from
the basic test procedure. The correction factor coefficients given in
Table 1.3.10 are valid.for a trailer weight of 1000 pounds.

3.D.7 NOx Humidity Correction Factor

The NOx humidity correction factor equation is the same as for LDGV·s.
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Chapter 4

HEAVY DUTY GASOLINE POWERED VEHICLES

4.A INTRODUCTION

This chapter presents the emission factors for the heavy duty gasoline
powered vehicles (HDGV). A HDGV is defined to be any gasoline fueled
motor vehicle designated primarily for the transportation of property and
rated at more than 8,500 pounds gross vehicle weight (GVW), or designated
primarily for transportation of persons and having a capacity of more
than 12 persons.

4.A.l Test Procedure

The HDGV basic exhaust emission rates are based on the engine dynamometer
transient test procedure stipulated in the Federal Register (45 FR 4181,
January 21, 1980) and the Code of Federal Regulations (40 CRF, Part 86,
Subpart N, July 1, 1984). The basic test conditions under which the
HDGVs are tested are as follows:

1. Ambient temperature range is 68°F through 86°F.

2. Absolute humidity is adjusted to 75 grains of water per pound of
dry air.

3. Estimated cycle speed is 19.45 mph with 27' idle operation.

4. Average percent VMT in a cold start operation is 14.3'.

5. Average percent VMT in a hot start operation is 86.7'.

6. No average percent VMT in the stabilized operation.

7. Estimated trip length is 6.5 miles.

The test procedure for the HDGVs can be briefly described by the
following:

1. Generate the maximum torque vs. speed curve of the engine.

2. Precondition the engine with practice cycle runs.

3. With the engine off, let it sit for at least 12 hours between
68°F and 86°'. An optional procedure is the forced cool-down
procedure, whereby cool water· is circulated (and/or air directed
onto the engine) through the engine'S water coolant system until
the engine oil is between 68°' and 75°'.

4. Conduct the cold start test. The estimated mileage is 6.5 miles
and cycle speed is 19.9 mph.
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5. Turn off the engine.

6. Keep the engine off for 20 minutes.

7. Conduct the hot start test. The cycle is the same as the cold
start cycle.

8. Calculate the grams of pollutant and total brake horsepower-hour
for each test cycle.

9. Correct NOx to 75 grains of water per pound of dry air.

10. Calculate the basic exhaust emissions in grams per brake
horsepower-hour.

4.A.2 General Emissions Calculation Equations

To calculate the BOGY emissions, the following generalized equations are
used:

a. CQMPEFpnst = SUMi[TFin * «BERipn * TCFipt-OFFMTHi +
OMTTAMipn) * SCFps + CCEVERTin)]

b. IEF

where:

= SUMi [TFi *(IERipn - IDLMTHi)]

COMPEFpnst =The composite emission factor in g/mi of
pollutant p in calendar year n at speed s
and temperature t.

SCFpS =The speed correction factor for BOGV's for
pollutant p and speed s.

TCFipt =The temperature correction factor for
model year i (not operating mode-dependent
like light duty vehicles and trucks),
pollutant p and temperature t.

All other variables have the same definitions as for LDGV' s.
OFFMTH, CCEVERT, and IDLMTH apply only to HC emissions.

4.B EMISSIONS

This section discusses the emission estimates for the BOGYs.
The five subsections are (1) basic exhaust emission rates, (2)
emission rates including tampering, (3) crankcase and
evaporative HC emission levels, (4) January 1 basic exhaust
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emission levels, and (5) idle exhaust emission rates. The emission
standards are given in Section A.1.3 of Appendix A. The emissions
reflect vehicles which have received typical in-use maintenance.
Further, the vehicles are not involved in an liM or anti-tampering
program.

4.8.1 8asic Exhaust Emission Rates

The HDGV basic untampered exhaust emission rates are given
1.4.1A. This table presents the untampered HDGV zero mile
levels and emission deterioration rates for every model year.

in Table
emission

The conversion factors which are used to convert the emissions in
g/bhp-hr to emissions in glmi were substantially updated from previous
versions of mobile source emission factors. These conversion factors are
dependent on projected sales in the different weight classes of the heavy
duty gasoline vehicles and their respective fuel economies. A complete
discussion of the development of these conversion factors is found in the
EPA report "Heavy Duty Vehicle Emission· Conversion Factors, 1962-1997",
EPA-AA-SDS8-84-1.

4.8.2 Tampering Offsets and Emission Rates With Tampering

Tampering offsets in gm/mi are added to basic emission rates (which
reflect zero tampering) so that the fleet emission rates reflect national
average tampering. The exhaust emission rates including tampering are
presented in Table 1.4.18 for the different HDGV model year groups and
pollutants.

4.8.3 Crankcase and Evaporative HC Emission Levels

The HDGV untampered crankcase and evaporative HC emission levels are
given in Table 1.4.1C. This table presents the emissions for every model
year and emission component: diurnal losses, hot soak losses, and
crankcase losses. The evaporative and crankcase emissions including
tampering are shown in Table 1.4.1D.·

4.8.4 January 1 Basic Exhaust Emission Levels

The January 1, 1980 through 2003, HDGV basic exhaust emission levels are
given in Tables l.4.2A through 1.4.2C for He, CO, and NOx, respectively.
The HC basic exhaust emission levels reflect total, rather than
nonmethane, HC emissions and include crankcase and evaporative HC
emission levels.

4.8.5 Idle Exhaust Emission Rates (Hot Stabilized)

The HDGV hot stabilized idle exhaust emission rates are given in Table
1. 4.3. These emissions are measured in grams per minute and reflect
engines operating in a hot stabilized condition.
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4.C TRAVEL WEIGHTING FRACTIONS

The HOGV travel weighting fractions are the individual model year
proportions of the total HDGV VMT. To generate the HDGV travel weighting
fractions, two distributions are required: (1) the fleet annual mileage
accumulation rate distribution and (2) the registration distribution.
These two distributions are given in Table 1.4.4. More detailed
information is available in Chapter 1 on these distributions.

The travel weighting fractions in this document reflect a January 1
evaluation date. For the HDGVs, the model years are assumed to begin
sales on January 1. Further, it is assumed that the vehicles are sold
and accumulate mileage according to a uniform distribution. These
assumptions permit the estimation of the January 1 fleet mileage
accumulation rate distribution and the January 1 registration
distribution from July 1 information. The travel weighting fractions are
given in Table 1.4.5.

4.0 EMISSION CORRECTION FACTORS

The HDGV basic exhaust emission levels are based on test results under
the standardized conditions defined in Section 4.A.l. However, the basic
exhaust emission levels are affected by ambient and vehicle usage
conditions which differ from the prescribed test procedure. The
conditions under which HDGV emissions are known to vary are the average
speed and ambient temperature. Emission correction factors are available
to compensate for these conditions.

4.0.1 Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
transient engine cycle with an estimated speed of 20.0 mph. For those
situations where the average speed of the vehicle deviates from this
value, a speed correction factor is applied. The HDGV speed correction
factor equations are as follows:

a. SCFips = EXP(Aip + Bip*s + Cip*sz) for HC and CO, and

b. SCFips = Aip + Bip*s + Cip*sz for NOx

where

SCFips = The correction factor for model year i and
pollutant p at the average speed of s.

EXP

Aip

=

=

The exponential function.

The speed correction factor intercept
coefficient for model year i and pollutant p.
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Bip = The speed correction factor Hrst order coefficient
for model year i and pollutant p.

Cip = The speed correction factor second order coefficient
for model year i and pollutant p.

The coefficients for the speed correction factor equations are given in
Table 1.4.6. The speed correction factors are only valid for speeds in
the 5 through 55 mph range.

4.D.2 Emission Temperature Correction Factor

FOr situations where the ambient temperature is not 75°F, an emission
temperature correction factor is applied. This temperature correction
factor differs slightly in form from the temperature correction factor
given in Chapter 1. The HDGV temperature correction factor is for the
-entire transient test as opposed to the LDGV temperature correction
factors for the individual test segments. The HDGV temperature
correction factor is given in Table 1.4.7 and the equation is as follows:

TCFipt = EXP(TCiptt(T - TT»

where the lower case letters are SUbscripts and

TCFipt = The emission temperature correction factor for model
year i, pollutant p, and ambient temperature t.

EXP = The exponential function.

TCiptt = The temperature correction
model year i, pollutant p,
tt.

factor coefficient for
and reference temperature

T

TT

=

=

Ambient temperature (Fahrenheit).

Reference temperature which equals 7soF.
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Chapter 5

LIGHT DUTY DIESEL POWERED VEHICLES

5.A INTRODUCTION

Diesel powered passenger cars may become more prominent in the light duty
vehicle fleet. As a result, emission factors are required for these
light duty diesel powered vehicles (LDDV). A LDDV is defined to be any
diesel fueled automobile designated primarily for transportation of
persons and having a capacity of 12 persons or fewer.

5.A.l Test Procedure

The test procedure used for determining the LDDV basic exhaust emissions
is identical to the LDGV test procedure. Therefore, refer to Chapter 1
for a brief overview.

5.A.2 General Emissions Calculation Equations

a. COMPEF: SUMi(BERipn*OMTCF - OFFMTH) * TFin * SCF]

b. IEFnp : SUMi[TFin*(IERipn - IDLMTHi)]

c. OMTCF in the above equation does not include the temperature
correction factors, and therefore is limited only to the operating mode
correction factors.

5.B EMISSIONS

This section discusses the LDDV emission estimates: Basic exhaust
emission rates, crankcase and evaporative HC emission levels, January 1
basic exhaust emission levels, and idle exhaust emission rates. The
emission standards are given in Section A.I.I of Appendix A. The
emissions reflect vehicles which have received typical in-use
maintenance. Further, the vehicles are not involved in an 11M program.

With the exception of the crankcase and evaporative HC emissions, the
discussions of the different emissions in Chapter 1 are also valid for
the LDDVs.

5.B.1 Basic Exhaust Emission Rates

The LDDV basic exhaust emission rates are given in Table 1. 5.1. This
table presents the LDDV zero mile emission levels and emission
deterioration rates for every model ~ear. The emissions are measured in
grams per mile.

EPA believes that diesel vehicles are subjected to very little tampering,
therefore, tampering offsets are not added to any diesel vehicles.
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5.B.2 Crankcase and Evaporative HC Emission Levels

LDDVs are considered to have insignificant crankcase and evaporative HC
emission levels. Therefore, no emission estimates are g~ven.

5.B.3 January 1 Basic Exhaust Emission Levels

January 1, 1980 through 2003, LDDV basic exhaust emission levels are
given in Tables 1.5.2A through 1.5.2C for HC, CO, and NOx, respectively.
The HC basic exhaust emission levels reflect total, rather than
nonmethane, HC emissions.

5.B.4 Idle Exhaust Emission Rates (Hot Stabilized)

The LDDV hot stabilized idle exhaust emission rates are given in Table
1.5.3. These emission levels are measured in grams per minute and
reflect engines operating in a hot stabilized condition.

5.C TRAVEL WEIGHTING FRACTIONS

The LDDV travel weighting fractions are individual model year proportions
of the total LDDV VMT. To generate the travel weighting fractions, three
distributions are required: (1) the fleet annual mileage accumulation
rate distribution, (2) the registration distribution, and (3) the
estimated fleet sales fraction distribution (to account for the
proportional increase of diesel powered vehicles). The first and second
distributions are given in Table 1.5.4, and the third distribution is
given in Table 1.5.5. More detailed information is available in Chapter
1 on these distributions.

The travel weighting fraction in this document reflect a January 1
evaluation date. For the LDDVs, the model year is assumed to begin sales
on the October 1 preceding the corresponding calendar year. Further, it
is assumed that the vehicles are sold and accumulate mileage according to
a uniform distribution. These assumptions permit the estimation of the
January 1 fleet mileage accumulation rate distribution and the January 1
registration distribution from July I information. An example of the
travel weighting fraction calculation is given in Table 1.5.5.

5.D EMISSION CORRECTION FACTORS

The LDDV basic exhaust emission levels are based on test results under
the standardized conditions defined in Chapter 1. However, the basic
exhaust emission levels are affected by ambient and vehicle usage
conditions which differ from the prescribed test procedure. The
conditions under which LDDV emissions are known to vary are the average
speed, and fraction of VMT in cold aad hot start operating modes.
Emission correction factors are available to compensate for these
conditions. Use of air conditioning, carrying of an extra load, trailer
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towing, and humidity levels may affect LDDV emissions, but no information
is available to estimate the effects.

5.0.1 Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
driving cycle with an average speed of 19.6 mph. For those situations
where the average speed of the vehicle deviates from this value, a speed
correction factor is applied.

The LDDV speed correction factor equation and coefficients are given in
Table 1.5.6. The speed correction factor for LDDVs is normalized to 19.6
mph. The LDDV speed correction factor equation is as follows:

where:
SCF =

Aip =

SPD =

SADJ =

EXP[Ap(SPD-SADJ) +Bip(SPD z_SADJ 2
)]

The speed first order term speed correction
factor coefficient for pollutant p.

The speed for which the correction factor is
being estimated.

Speed, adjusted for cold start wand hot start
x VMT fractions. 1/SADJ = «W + X/26)+ «
l-W-X) 116) •

Bp = The second order term correction factor
coefficent for pollutant p.

The user is cautioned that the correction factor as given in
Table 1. 5.6 is only valid for speeds in the 5 through 55 mph
range since the regression equations were based on speed data
in that range. Extrapolations to speeds beyond this range
should not be made.

5.0.2 Emission Temperature Correction Factor

The emissions of LDDV's may be somewhat dependent on
temperature, but that dependence is thought to be much less for
diesel vehicles than for gasoline vehicles. Also, EPA has no
data on emissions from diesel vehicles at different
temperatures. Therefore, the temperature coefficients for
LDDV's are all zeros, and result in a conversion factor of
unity at all temperatures.

5.0.3 Speedl Operating-Modp. Emission Correction Factor

A single emission correction factor called OMTCF adjusts for
speed and operating-mode conditions that differ from the basic
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test procedure.
bag fractions.
1.5.7.

As described in Chapter 1, OMTcr depends on normalized
The LDDV normalized bag fractions are given in Table
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Chapter 6

LIGHT OUTY OIESEL POWEREO TRUCKS

6.A INTROOUCTION

The light duty diesel powered trucks (LOOT) are becoming more prominent
in t~e light duty truck fleet. Therefore, the LOOT emission factors are
required. A LOOT is defined to be any diesel fueled motor vehicle
designed primarily for transportation of property and rated at 8,500
pounds gross vehicle weight or less.

6.A.1 Test Procedure

The test procedure used for determining the LOOT basic exhaust emissions
is almost identical to the LOGV test procedure. The difference between
the two test procedures is primarily the road-load horsepower setting.
The summary of the test procedure in Chapter 1 is correct for LOOTs.
Therefore, refer to Chapter 1 for a brief overview.

6.A.2 General Emissions Calculation Equations

The generalized calculating equations for the LOOTS are presented in
Chapter 5. All of the equations are identical, although the emissions,
travel weighting fractions, and emission correction factors levels for
LOOTs are different from the LOOVs.

6.B EMISSIONS

This section discusses the LOOT emission estimates: Basic exhaust
emission rates, crankcase and evaporative HC emission levels, January 1
basic exhaust emission levels, and idle exhaust emission rates. The
emission standards are given in Section A.l.2 of Appendix A. Prior to
the 1978 model year, the number of LOOTs are considered insignificant.
As a result, no emissions are measured prior to January 1, 1978. The
emissions also reflect trucks which have received typical in-use
maintenance. Further, the trucks are not involved in an 11M program.

With the exception of the crankcase and evaporativeHC emissions, the
discussions of the different emissions in Chapter 1 are valid for the
LOOTs.

6.B.l Basic Exhaust Emission Rates

The LOOT basic exhaust emission rates are given in Table 1. 6.1. This
table presents the LOOT zero mile emission levels and emission
deterioration rates for every model year. The emissions are measured in
grams per mile.

EPA believes that diesel vehicles are subjected to very little tampering,
therefore, tampering offsets are not added to all diesel vehicles.

46



6.8.2 Crankcase and Evaporative HC Emission Levels

LDDT are considered to have insignificant crankcase and evaporative HC
emission levels. Therefore, no emission estimates are given.

6.8.3 January 1 8asic Exhaust Emission Levels

January 1, 1980 through 2003, LODT basic exhaust emission levels are
given in Tables 1.6.2A through 1.6.2C for HC, CO, and NOx, respectively.
The HC basic exhaust emission levels reflect total, rather than
nonmethane, HC emissions.

6.8.4 Idle Exhaust Emission Rates (Hot Stabilized)

The LDDT hot stabilized idle exhaust emission rates are given in Table
1. 6.3. These emission levels are measured in grams per minute and
reflect engines operating in a hot stabilized condition.

6.C TRAVEL WEIGHTING FRACTIONS

The LDDT travel- weighting fractions are the individual model year
proportion of the total LDDT VMT. To generate the travel weighting
fractions, three distributions are required: (1) the fleet annual mileage
accumulation rate distribution, (2) the registration distribution, and
(3) the estimated fleet sales fraction distribution (to account for the
proportional increase of diesel powered trucks). The first and second
distributions are given in Table 1.6.4, and the third distribution is
given in Table 1.6.5. More detailed information is available in Chapter
1 on these distributions.

The travel weighting fractions in this document reflect a January 1
evaluation date. For the LDDTs, the model year is assumed to begin sales
on the October 1 preceding the corresponding calendar year. Further, it
is assumed that the trucks are sold and accumulate mileage according to a
uniform distribution. These assumptions permit the estimation of the
January 1 fleet mileage accumulation rate distribution and the January 1
registration distribution from July 1 information. An example of the
travel weighting fraction calculation is given in Table 1.6.5.

6.0 EMISSION CORRECTION FACTORS

The LOOT basic exhaust emission levels are based on test results under
the standardized conditions defined in Chapter 1. However, the bas~c

exhaust emission levels are affected by ambient and truck usage
conditions which differ from the prescribed test procedure. The
conditions under which LOOT emissions are known to vary are the average
speed, and fraction of VMT in cold and hot start operating modes.
Emission correction factors are available to compensate for these
conditions. Use of air conditioning, carrying of an extra load, trailer
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towing, and humidity levels may affect LOOT emissions, but no information
is available to estimate the effects.

6.0.1 Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
driving cycle with an average speed of 19.6 mph. For those situations
where the average speed of the truck deviates from this value, a speed
correction factor is applied.

The LOOT emission cycle speed correction factor equation and coefficients
are given in Table 1.6.6. The LOOT speed correction factor is normalized
to 19.6 and is identical to the LOOV speed correction factor.

The user is cautioned that this correction factor is only valid for
speeds in the S through S5 mph range since the regression equations were
based on speed data in that range. Extrapolations to speeds beyond this
range should not be made.

6.0.2 Emission Temperature Correction Factor

The emissions of LOOV' s may be somewhat dependent on temperature, but
that dependence is thought to be much less for diesel vehicles than for
gasoline vehicles. Also, EPA has no data on emissions from diesel
vehicles at different temperatures. Therefore, the temperature
coefficients for LOOV's are all zeros, and result in a conversion factor
of unity at all temperatures.

6.0.3 Temperature/Operating-Mode Emission Correction Factor

A single emission correction factor called OMTCF adjusts for speed, and
operating-mode conditions that differ from the basic test procedure. As
described in Chapter 1, OMTCF depends on normalized bag fractions. The
LOOT normalized bag fractions are given in Table 1.6.7.
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Chapter 7

HEAVY DUTY DIESEL POWERED VEHICLES

7.A INTRODUCTION

This chapter presents the emission factors for the heavy duty diesel
powered vehicles (HDDV). A HDDV is defined to be any diesel fueled motor
vehicle designated primarily for the transportation of property and rated
at more than 8,500 pounds of gross vehicle weight (GVW). Supplementary
emission factors for diesel transit buses are found in Appendix N.

7.A.1 Test Procedure

The test procedure used for determining the HDDV basic exhaust emissions
is almost identical to the HDGV test procedure. The major difference
between the two test procedures is the test cycle. The HDDV test
procedure is similar to the one for HDGVs. Therefore, refer to Chapter 4
for a brief overview. The specific differences are as "follows:

.
1. The HDDV test procedure estimated cycle speed is 19.45 mph with

36' idle operation.

2. The HDDV test procedure has the estimated trip length of 6.4
miles.

3. NOx is not corrected for humidity.

7.A.2 General Emissions Calculation Equations

To calculate the HDDV emissions, the following generalized equations are
used:

a. COMPEF = SUMi[TFin * (BERipn - OFFMTHi) * SCFps]

b. IEFnp = SUMi[(IERipn"- OFFMTH) * TFin]

where the lower case letters are subscripts, and:

COMPEF

SUMi[ ]

BERipn

=

=

=

The basic fleet exhaust emission factors in
grams per mile on January 1 of calendar year
n for pollutant p and average speed s.

The summation over 20 model years from
i=n-l9 to i=n, where n is the calendar year.

The basic exhaust emission level in
grams/mile for model year i and pollutant p
on January 1 of calendar year n.
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OFFMTHi = The methane offset of total HC for model year
variable is only applied to HC emissions
defined in Section E of the INTRODUCTION.

L This
and is

TFin

SCFps

IEFnp

IERipn

7.B EMISSIONS

=

=

=

=

The model year i fraction of the total HDDV miles
driven on January 1 of calendar year n.

The speed correction factor for pollutant p at the
average speed of s.

The idle exhaust emission factors in grams/minute on
January 1 of calendar year n for pollutant p.

The idle exhaust emission level in grams/minute for
model year i and pollutant p on January 1 of calendar
year n.

This section discusses the emission estimates for the HDDVs. The four
subsections are (1) basic exhaust emission rates, (2) crankcase and
evaporative HC emission levels, (3) January 1 basic exhaust emission
levels, and (4) idle exhaust emission rates. The emission standards are
given in Section A.1.4 of Appendix A. The emissions reflect vehicles
which have received typical in-use maintenance. Further, the vehicles
are not involved in an I/M program.

The conversion factors which are used to convert the emissions in
g/bhp-hr to emissions in g/mi were substantially updated from previous
versions of mobile source emission factors. These conversion factors are
dependent on projected sales in the different weight classes of the heavy
duty gasoline vehicles and their respective fuel economies. A complete
discussion of the development of these conversion factors is found in the
EPA report "Heavy Duty Vehicle Emission Conversion Factors, 1962-1997",
EPA-AA-SDSB-84-1 [3].

7.B.1 Basic Exhaust Emission Rates

The HDDV basic emission rates are given in Table 1. 7.1. . This table
presents the HDDV zero mile emission levels and emission deterioration
rates for every model year. From the HDDV test procedure, emissions are
measured in grams per brake horsepower-hour. However, th: emissions in
this section are given in grams per mile for consistency.

7.8.2 Crankcase and Evaporative HC Emission Levels

HDDVs are considered to have insignificant crankcase and evaporative He
emission levels. Therefore, no emission estimates are given.
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7.B.3 January 1 Basic Exhaust Emission Levels

The January 1, 1980 through 2003, HDDV basic exhaust emission levels are
given in Tables 1.7.2A through 1.7.2C for HC, CO, and NOx, respectively.
The basic exhaust emission levels reflect total, rather than nonmethane,
HC emissions.

7.B.4 Idle Exhaust Emission Rates (Hot Stabilized)

The HDDV hot stabilized idle exhaust emission rates are given in Table
1. 7.3. These emissions are measured in grams per minute and reflect
engines operating in a hot stabilized condition.

7.C TRAVEL WEIGHTING FRACTIONS

The HDDV travel weighting fractions are the individual model year
~roportions of the total HDDV VMT. To generate the HDDV travel weighting
fractions, two distributions are required: (1) the fleet annual mileage
accumulation rate distribution and (2) the registration distribution.
The registration distribution and the VMT distribution for 1978 are
given in Table 1.7.4. More detailed information is available in Chapter
1 and Appendix F on these distributions.

The travel weighting fractions in this document reflect a January 1
evaluation date. For the HDDVs, the model years are assumed to begin
sales on January 1. Further, it is assumed that the vehicles are sold
and accumulate mileage according to a uniform distribution. These
assumptions permit the estimation of the January 1 fleet mileage
accumulation rate distribution and the January 1 registration
distribution from July 1 information. The travel weighting fractions are
given in Table 1.7.5.

7.D. EMISSION CORRECTION FACTORS

The HDDV basic exhaust emission levels are based on test results under
the standardized conditions defined in Section 4.A.1 of Chapter 4 and
Section 7.A.1. However, the basic exhaust emission levels are affected
by ambient and vehicle usage conditions which differ from the prescribed
test procedure. The conditions under which HDDV emissions are known to
vary are the average speed and ambient temperature. Emission correction
factors are available to compensate for these conditions.

7.D.l Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is a
transient engine cycle with an estimated speed of about 20.0 mph. For
those situations where the average speed of the vehicle deviates from
this value, a speed correction factor is applied. The HDDV speed
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correction factor equation is as follows:

SCFips = EXP(Aip + Bip*s + Cip*sz)

where

SCFips =

EXP =

Aip =

Bip =

The correction factor for model year i and pOllutant p
at the average speed of s.

The exponential function

The speed correction factor intercept coefficient for
model year i and pollutant p.

The speed correction factor first order coefficient
for model year i and pollutant p.

Cip = The speed correction, factor, second order coefficient
for model year i and pollutant p.

The coefficients for the speed correction factor equations are given in
Table 1.7.6. The speed correction factors are only valid for speeds in.
the S through 5S mph range. Further, the speed correction factors are
normalized to 20.0 mph.

7.D.2 Emission Temperature Correction Factor

The emissions of HDDVs may-be somewhat dependent on temperature, but that
dependence is thought to be much less for diesel vehicles than for
gasoline vehicles. Also, EPA has no data on emissions from diesel
vehicles at different temperatures. Therefore, the temperature
coefficients for HDDVs are all zeros, and result in a conversion factor
of unity at all temperatures.
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Chapter 8

MOTORCYCLES

8.A INTRODUCTION

A motorcycle is defined as any motor vehicle designed to travel with not
more than three wheels in contact with the ground, and weighing less than
1,500 pounds.

The MC fleet is composed of six engine size-type combinations: small,
medium, and large engine sizes, each size having two-stroke and
four-stroke engine types. Small or Class I motorcycles have engine
displacements in the 50 cubic centimeter (cc) through 169 cc range.
Medium or Class II motorcycles have engine displacements in the 170 cc
through 279 cc range. Large or Class III motorcycles have engine
displacements in the 280 cc and over range.

8.A.1 Test Procedure

With the exception of the Class I motorcycles, the MC basic exhaust
emission test procedure is similar to the LDGV test procedure.
Therefore, with the one class exception, the summary of the test
procedure in Chapter 1 is correct for the MCs. Given below is a list of
Class I motorcycle test procedure summary statistics that differ from the
LDGV test procedure.

1. Average speed is 17.8 mph.

2. Average percent VMT in cold start operation is 18.3'.

3. Average percent VMT in hot start operation is 24.2'.

4. Average percent VMT in the stabilized operation is 57.5'

5. Average trip length is 6.8 miles.

6. Test segment 11 (cold start) and 13 (cold start) each have an
average trip length of 2.89 miles and speed of 20.6 mph.

7. Test segment 12 ( stabilized) has the average trip length of 3.91
miles and speed of 16.2 mph.

8.A.2 General Emission Calculation Equations

The MC generalized equations are almost identical to the LDGV equations.
The differences are three optional emission correction factors that are
not applicable for MCs: air conditioning, extra load, and trailer
towing. Also, the effects of tampering are not included for
motorcycles. With these four exceptions, the MC emission factors
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calculating equations are identical to' the LDGV equations given in
Chapter 1.

S.B EMISSIONS

This section discusses the MC emission estimates: Basic exhaust emission
rates, crankcase and evaporative HC emission levels, January 1 basic
exhaust emission levels, and idle exhaust emission rates. The emission
standards are given in Section A.l.S of Appendix A. The emissions
reflect motorcycles which have received typical in-use maintenance.
Further, the motorcycles are not involved in an 11M program.

With the exception of the six engine size-type combinations being sales
weighted, the discussions of the different emissions in Chapter 1 are
also valid for the MCs. Therefore, the discussions will not be
reiterated. Refer to Chapter 1 for the discussions that correspond to
the subsections below. Further, it is assumed that the MC emissions
reflect exactly the standarized test conditions described in Chapter 1.

S.B.l Basic Exhaust Emission Rates

The MC basic exhaust emission rates are given in Table 1.S.1A. This
table presents the MC zero mile emission levels and emission
deterioration rat~sfor every model year. The emissions are measured in
grams per mile.

S.B.2 Crankcase and Evaporative HC Emission Levels

The MC crankcase 'and evaporative HC emission levels are given in Table
loS. lB. This table presents the emissions for every model year and
emission component(di:urnal losses, hot soak losses, and crankcase losses.

S.B.3 January 1 Basic Exhaust Emission Levels

January 1, 1980 through 2003, MC basic exhaust emisson levels are given
in Table 1.8.2A through 1.S.2C for HC, CO, and NOx, respectively. The HC
basic exhaust emissiori levels reflect total rather than nonmethane HC
emissions and include 'crankcase and evaporative HC levels.

8.B.4 Idle Exhaust Emission Rates (Hot Stabilized)

The MC hot stabHized idle exhaust emission rates are given in Table
1.8.3. These emissions are measured in grams per minute and reflect
engines operating in a hot stabilized condition.

8.C TRAVEL WEIGHTING FRACTIONS

The MC travel weighting fractions are the individual model year
proportions of the total MC VMT. To generate the MC travel weighting
fractions, 'two distributions are required: (1) the fleet annual mileage
accumulation rate distribution and (2) the registration distribution.
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These two distributions are given in Table 1.8.4. More detailed
information is available in Chapter 1 on these distributions.

The travel weighting fractions in this document reflect a January 1
evaluation date. For the MCs, the model year is assumed to begin sales
on January 1. Further, it is assumed that the motorcycles are sold and
accumulate mileage according to a uniform distribution. These
assumptions permit the estimation of the January 1 fleet mileage
accumulation rate distribution and the January 1 registration
distribution from July 1 information. The travel weighting fractions are
given in Table 1.8.5.

8.D EMISSION CORRECTION FACTORS

The MC basic exhaust emission levels are typically based on test results
under the standardized conditions defined in Chapter 1. However, the
basic exhaust emission levels are affected by ambient and usage
conditions which differ from. the prescribed test procedure. The
conditions under which emissions are known to vary are the average speed,
ambient· temperature, fraction of VMT in cold and hot start operating
conditions, and humidity level. Emission correction factors are
available to compensate for these varying conditions.

The MC emission correction factors are based on the LDGV information and
the discussions in Chapter 1 are valid for MCs.

8.D.l Speed Correction Factor

The test procedure used for collecting the basic exhaust emissions is
typically a driving cycle with an average speed of 17.8 mph. For those
situations where the average speed of the MC deviates from this value, a
speed correction factor is applied. The MC speed emission correction
factor is given in Table 1.8.6.

8.D.2 Emission Temperature Correction Factor

The established motorcycle emissions test procedure requires an ambient
test temperature between 68°F and 86°F. For those situations where the

"ambient temperature is not 75°F, an emission temperature correction
factor is·, applied. Table 1. 8. 7A presents this correction factor for the
MCs.

8.D.3 Temperature/Operating-Mode Emission Correction Factor

A single emission correction factor called OMTCF adjusts for temperature,
and operating-mode conditions that differ from the basic test procedure.
As described in Chapter 1, OMTCF depends on normalized bag fractions.
The MC normalized bag fractions are given in Table 1.8.7B.

8.D.4 NOx Humidity Correction Factor

The NOx humidity in correction factor equation is the same as for LDGVs.
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TABLE A-1

AVERAGE ANNUAL MILEAGE BY VINTAGE FOR HEAVY-DUTY TRUCKS

Class Light Medium Heavy
Age 2-B HDDV HDDV HDDV-

1 18,352 45,544 53,370 82,288
2 16.946 39,671 46,901 74,984
3 15.648 34,558 41,190 68,328
4 14,449 30,092 36,206 62,263
5 13,342 26.213 31.812 56,737
6 12,320 22,834 27.948 51.700-
7 11,376 19.898 24,556 47.111
8 10,504 17,332 21,575 42,930
9 9,700 15,098 18.956 39,119

10 8,956 13,152 16,655 35.647
11 8,270 11 ,456 14,632 32,483
12 7,637 9,979 12,856 29,599
13 7,052 8,693 11,296 26,972
14 6.511 7,572 9,925 24,578
15 6,012 6,596 8,719 22,396
16 5.552 5,746 7,661 20,408
17 5,126 5.005 6,728 18,597
18- 4,734 4,360 5,913 , 16,946
19 4,371 3,798 5,196 15,442-
20+ 4,036 3,308 4,565 14,071

Source: MOBILE3.
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TABLE A-2

PROJECTIONS OF HEAVY-DUTY VEHICLES IN OPERATION

Class Light Medium Heavy
Year 2-B HDDV HDDV HDDV-
1980 0.000 0.006 0.112 1.521
1981 0.000 0.006 0.124 1.581
1982 0.049 0.009 0.135 1.599

'1983 0.014 0.013 0.141 1.592
1984 0.185 0.022 0.153 1.641
~985 0.274 0.037 0.166 1. 719
1986 0.370 0~053 0.171 1.816
1987 0.475 0.071 0.185 1.927
1988 0.588 0.089 0.193 2.041
1989 0.707 0.106 0.201 2.151
1990 0.831 0.122 0.208 2.258
1991 0.960 0.137 0.215 2.362
1992 1.092 0.151 0.222 2.471
1993 1.225 0.165 0.229 2.581
1994 1.354 0.178 0.237 2.693
1995 1.480 0.190 0.245 2.807
1996 , 1.600 0.202 0.253 2.914
1997 - 1.712 0.2·12 0.261 3.015
1998 1.816 0.222 0.269 3.108
1999 1.912 0.230 0,.276 3.194
2000 1.999 0.238 0.283 3.273

Source: MOBILE3.
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Appendix A

NEW VEHICLE EMISSION STANDARDS

This appendix presents the emission standards assumed in this document.
At the time of the MOBILE3 release, these standards represent current and
projected standards. However, it is possible that some of the assumed
standards are now different due to changes in regulations, waivers, etc.

A.l LOW AND HIGH ALTITUDE NON-CALIFORNIA HIGHWAY VEHICLE EMISSION
STANDARDS

This section presents the emission standards for the eight low and high
altitude non-California vehicle types. The standards are presented in
five subsections. The light duty vehicle and light duty truck fleets are
comprised of both diesel and gasoline powered vehicle types. The
pre-1979 model year LDGT2s are heavy duty vehicles while the 1979 and
later model years are light duty trucks. Finally, the high altitude
standards are included in this section since there are few emission
standards specific to the high altitude vehicle types.

All hydrocarbon emission standards in this section are presented for
total hydrocarbon emissions.



A.1.1 Light Outy Vehicles'

A-2

The following standards, up through 1974, apply only to gasoline powered
light duty vehicles. Standards for 1975 and later apply to both gasoline
and diesel powered light duty vehicles 1

•

Test
Procedure 2

Hydro­
carbons

Carbon Oxides of
Monoxide Nitrogen

Partic­
ulates 3

Evaporative
~Hydrocarbons

Prior 7 -mode
to 7-mode
controls CVS-75

850 ppm
11 gpm

8.8 gpm

3.4'\
80 gpm
87.0 gpm

1000 ppm
4 gpm

3.6 gpm

1968-69

1970

1971

1972

7-mode
50-100 eIO
101-140 CIO
over 140 CIO

7-mode

7-mode

eVS-72

410 ppm
350 ppm
275 ppm

2.2 gpm

2.2 gpm

3.4 gpm

2.3'\
2.0'\
1. 5'\

23 gpm

23 gpm

39 gpm

6.0 g/test S

2.0 g/test

1973-74 CVS-72

1975-76 CVS-75

1977' CVS-75

1978-79 eVS-75

1980 CVS-75

1981 eVS-75

3.4 gpm 39 gpm

1. 5 gpm 15 gpm

1. 5 gpm 15 gpm

1. 5 gpm 15 gpm

0.41 gpm 7.0 gpm

0.41 gpm 3.4 gpm 7

3.0 gpm

3.1 gpm

2.0 gpm

2.0 gpm

2.0 gpm

1.0 gpm'·9

2.0 g/test

2.0 g/test

2.0 g/test

6.0 g/test

6.0 g/test

2.0 g/test

1983 10

CVS-75

CVS-75

0.41 gpm
(0.57)

0.41 gpm
(0.57)

3.4 gpm
(7.8)

1.0 gpm'·9
(1.0)'

1.0 gpm'
(1.0)'

0.6 gpm
(-)

0.6 gpm
(- )

2.0 g/test
(2.6)

2.0 g/test
(2.6)

1984-86 11 CVS-75 0.41 gpm
( .41)

3.4 CJPI1I
(3.4)

1.0 gpm
(1.0)

0.6 gpm
(-)

2.0 g/test
(2.0)

1987 &
later 11

CVS-75 0.41 gpm
( .41)

3.4 gpm
(3.4)

1.0 gpm
( 1.0)

0.2 gpm
(- )

2.0 g/test
(2.0)
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LIGHT DUTY VEHICLES

1 Standards do not apply to vehicles with engines less than 50 ~D from
1968 through 1974.

2 Different test procedures have been used since the early years of
emission control which vary in stringency. The appearance that the
standards were relaxed from 1971 to 1972 is incorrect. The 1972
standards are actually more stringent because of the 1972 test procedure.

3 Applies only to diesels.

4 Evaporative emissions determined by carbon trap method through 1977.
SHED procedure beginning in 1978. Applies only to gasoline-fueled
vehicles.

5 Evaporative standard does not apply~ to off-road utility vehicles for
1971.

6 Cars sold in specified high altitude counties are required to meet
standards at high altitude.

7 Carbon monoxide standard can be waived to 7.0 gpm for 1981-82 by the EPA
Administrator.

8 Oxides of nitrogen standard can be waived to 1. 5 gpm for innovative
technology or diesel.

9 Oxides of nitrogen standard can be waived to 2.0 gpm for American Motors
Corporation.

10 Standards in parentheses apply to vehicles sold in specified high
altitude counties. Vehicles eligible for a carbon monoxide waiver to
7.0 gpm at low altitude are eligible for a waiver to 11 gpm at high
altitude.

11 Standards in parentheses apply to vehicles sold in specified high
altitude counties.

gpm - grams per mile
CID - cubic inch displacement
CVS-72 - constant volume sample cold start test
CVS-75 - constant volume sample test which includes cold and hot starts
7-mode - 137 second driving cycle test
ppm - parts per million
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A.1.2 Light Duty Trucks

The following standards, up through 1975, apply only to gasoline powered
ligJ1t duty trucks. Standards for 1976 and later apply to both gasoline
and diesel powered light duty trucks 1

•

Test
Procedure z

Prior 7-mode
to 7-mode
controls CVS-75

Hydro­
carbons

850 ppm
11 qpm

8.8 qpm

Carbon
Monoxide

3.4'\
80 qpm
87.0 qpm

Oxides of
Nitrogen

1000 ppm
4 qpm

3.6 qpm

Partic­
u1ates 3

E • 4vaporatJ.ve
Hydrocarbons

1968-69

1970

7-mode
50-100 CID
101-140 CID
over 140 CID

7-mode

410 ppm
350 ppm
275 ppm

2.2 qpm 23 qpm

1971

1972

7-mode

CVS-72

2.2 qpm 23 qpm

3.4 qpm 39 qpm

6.0 g/test 5

2.0 g/test

1973-74 CVS-72

1975-77' CVS-75

3.4 qpm

2.0 qpm

39 qpm

20 qpm

3.0 qpm

3.1 qpm

2.0 g/test

2.0 g/test

1978 CVS-75 2.0 qpm 20 qpm 3.1 qpm .6.0 g/test

1979-80 7 CVS-75 1.7 qpm 18 qpm 2.3 qpm 6.0 g/test

1981 CVS-75 1. 7 qpm 18 qpm 2.3 qpm 2.0 g/test

1982-83' CVS-75

1984-86' CVS-75

1. 7 qpm
(2.0)

0.8 qpm
(1.0)

18 gpm
(26)

10 qpm
(14)

2.3 qpm
(2.3)

2.3 qpm
(2.3)

0.6 qpm
(- )

0.6 qpm
(-)

2.0 g/test
(2.6)

2.0 g/test
(2.6)

1987 &
later'

CVS-75 0.8 qpm
(l.0)

10 qpm
(14)

1. 2 qpm
( 1.2)

0.26 gpm 2.0 g/test
(-) (2.6)
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LIGHT DUTY TRUCKS

1 . Standards do not apply to tr'.lcks with engines less than 50 CID from
1968 through 1974.

,
2 Different test procedures have been used since the early years of

emission control which vary in stringency. The appearance that the
standards were relaxed from 1971 to 1972 is incorrect. The 1972
standards are actually more stringent because of the 1972 test
procedure.

3 Applies only to diesels.

4 Evaporative emissions determined by carbon trap method through 1977,
SHED procedure beginning in 1978. Applies only to gasoline fueled
trucks.

5 Evaporative standard does not apply to off-road utility trucks for
1971.

6 Trucks sold in specified high altitude counties required to meet
standards at high altitude (1977 only).

7 Effective in 1979, light duty truck classification was extended from
0-6,000 pounds GVWR to 0-8,500 pounds GVWR.

8 Standards in parentheses apply to trucks sold in specified high
altitude counties.

9 Standards in parentheses apply to trucks sold in specified high
altitude counties.

gpm - grams per mile
CID - cubic inch displacement
CVS-72 - constant volume sample cold start test
CVS-75 - constant volume sample test which includes cold and hot starts
7-mode - 137 second driving cycle test
ppm - parts per million
GVWR - gross vehicle weight rating
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A.1.3 Heavy Duty Gasoline Powered Engines and Vehicles

The following is a summary of gasoline powered heavy duty engine and vehicle
standards 1

•

Hydrocarbons
Hydro- Carbon Oxides of + Oxides of Evaporative

!.!!!: carbons Monoxide Nitrogen Nitrogen Hydrocarbons 2

1970-73 275 ppm 1. 5'\

1974-78 40 g/bhp-hr 16 g/bhp-hr

1979 3 .... 5 1. 5 g/bhp-hr 25 g/bhp-hr 10 g/bhp-hr
1. 0 g/bhp-hr 25 g/bhp-hr 9.5 g/bhp-hr

25 g/bhp-hr 5 g/bhp-hr

1980-84 3 1. 5 g/bhp-hr 25 g/bhp-hr 10 g/bhp-hr
25 g/bhp-hr 5 g/bhp-hr

1985-86 2.5 g/bhp-hr 40.0 g/bhp-hr 10.7 g/bhp-hr 3.0 g/test
4.0 g/test'

1987 & 1.3 g/bhp-hr 15.5 g/bhp-hr 6.0 g/bhp-hr 3.0 g/test
later? 2.5 g/bhp-hr 40.0 g/bhp-hr 6.0 b/bhp-hr 4.0 g/test

1 Test procedure for 1970-1983 standards is the 9-mode test procedure.
Test procedure for 1985 and later is the transient test procedure
although manufacturers may use the 9-mode test with an alternate set
of standards (not shown).

2 Evaporative emissions determined by the SHED procedure.

3 Manufacturers may chose among the set of standards listed.

4 Standards of 1.0 HC. 25 CO. and 9.5 NOx are used if NDIR HC
measurement method is used.

5 Effective in 1979. heavy duty vehicle c1assifi~ation was changed from
6.001 pounds and greater GVWR to 8.501 pounds and greater GVWR.

6 3.0 9 standard applies to HDGV's less than 14,000 lbs. GVW, and 4.0 9
standard applies to HDGV's over 14,000 lbs.

7 The 1.3/15.5/6.013.0 standards apply to HDGV's less than 14,000 lbs.
-GVW, the 2.5/40.0/6.0/4.0 standards apply to trucks over 14,000 Ibs.

GVW.

NOTE: g/bhp-hr
ppm

grams per brake horsepower-hour
= parts per milion
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A.1.4 Heavy Duty Diesel Powered Engines and Vehicles

The following is a sunun~ry of diesel powered heavy duty engine and vehicle
standards 1.

1970-73

1974-78

Hydro­
carbons

Carbon
Monoxide

40g/bhp-hr

Oxides of
Nitrogen

Hydro­
carbons +

Oxides of
Nitrogen

16g/bhp-hr

Partic­
ulates

ACCEL 40"b
LUG 20"b
opacity

ACCEL 20"b
LUG 15"b
PEAK 20"b
opacity

1979_84 2 ,3 1.5g/bhp-hr 25g/bhp-hr 10g/bhp-hr -
0.5g/bhp-hr 15.5g/bhp-hr 9.0g/bhp-hr

ACCEL 20"b
LUG l5"b
PEAK 50"b
opacity

1985-86 3 1.3g/bhp-hr 15.5g/bhp-hr 10.7g/bhp-hr ACCEL20"b
LUG 15"b
PEAK 50"b
opacity

1987 &
later

1.3g/bhp-hr 15.5g/bhp-hr 6.0g/bhp-hr ACCEL 20"b
LUG l5"b
PEAK 50"b
opacity

1 Test procedure for 1970-1983 standards is the 13-mode test procedure. Test
procedure for 1985 and later is the transient test procedure. Both test
procedures measure in grams per brake horsepower-hour.

2 Effective in 1979 the heavy duty vehicle classification was changed from
6,001 pounds and greater GVWR to 8,501 pounds and greater GVWR.

3 Standards of 0.5 HC, 15.5 CO, and 9.0 NOx are optional standards for 1984
diesels tested on the 13-mode test procedure.

g/bhp-hr - grams per brake horsepower-hour
ppm - parts per million
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A.1.5 Motorcycles

The followinq is a summary of motorcycle standards.

1978-79

1980 &
later

Carbon
Displacement I Hydrocarbons Monoxide

50-169 5.0 qllcm 17 qlkm
170-749 5.0 + 0.0155(D-170) 17 qlkm

qlkm2

750 & larqer 14 qlkm 17 qlkm

All (50 & larqer) 5.0 qlkm 12 qlkm

1 Displacement shown in cubic centimeters

2· Motorcycle Hydrocarbon Formula

D = enqine displacement in cubic centimeters
e.q•• 300 cc enqine --
HC Standard = (300-170) X .0155 + 5.0 = 7.0 qlkm

qlkm - qrams per kilometer
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Appendix B

CALCULATION OF THE VMT MIX

The proportion of the total vehicle-miles-traveled (VMT) driven by a
given vehicle type depends entirely on (a) the number of vehicles,
(b) the model year registration distribution, and (c) the mileage
accumulation rate distribution. Also, as light duty diesel powered
vehicles and trucks become a larger proportion of their respective
fleets, their VMT proportions will increase. As the diesel powered
vehicle type VMT fractions increase, the corresponding gasoline powered
vehicle type VMT fractions will decrease.

The MOBILE3 computer program calculates the VMT mix unless a user inputs
locality specific information. The calculation procedure is based on the
estimated number of vehicles and the average annual miles driven for each
vehicle type. The product of these two variables estimates the total
miles driven on January 1 of a calendar year for each vehicle type. By
performing this calculation for each vehicle type and summing the
results, the total miles driven on January 1 for the entire highway
mobile source "fleet are estimated. Finally, by normalizing the
individual vehicle type total miles, the VMT fractions are estimated.

Specifically, the MOBILE3 computer program performs the calculations in
subprogram TFCALX with the following equations:

where

MILES(IV)
TOTVMT
VMTMIX( IV)

IV

=VCOUNT(IV)*GSFVCT(IV)*TFNORM(IV)
= SUMiv[MILES(IV)]
=MILES(IV)/TOTVMT

= the total miles traveled by the entire highway
mobile source fleet.

= the vehicle type index (1 = LDGV, 2 = LDGT1, 3 =
LOGT2, 4 = HDGV, 5 = LOOV, 6 = LOOT, 7 = HDOV,
and 8 = MC). I

VMTMIX(IV) = the estimated VMT fraction for vehicle type IV.

VCOUNT( IV) = the estimated vehicle count for vehicle type IV
based on 1981 registrations. To use the
dieselization rates, VCOUNT(l) = VCOUNT(5) and
VCOUNT(2) + VCOUNT(3) = VCOUNT(6). This implies
that the LOOVs and LOGVs are combined
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to become the light duty vehicle fleet.
Similarly, the LOGTls, LOGT2s and LOOTs are
combined to become the light duty truck fleet.
Both the light duty vehicle and truck fleets are
adjusted by fleet sales fractions to separate the
diesel from the gasoline powered vehicles/trucks.

GSFVCT( IV) = fraction of each total (gas + diesel) vehicle
counts that are either gas or diesel. GSFVCT (1)
= OAF (l)/(OAF(l) + OAF(5», where OAF is the
fleet sum of the product of the registration
distribution and the diesel sales fractions by
model year in a given calendar year. The OAF
values change with calendar year. For an example
of how the OAF values are estimated, refer to the
.5 tables in Appendix H. For the gas/diesel
sales fractions for each model year of LOVs and
LDTs refer to Table B.l.

TFNORM(IV) = the registration weighted average of annual miles
driven by each vehicle of vehicle type IV. The
values are illustrated in each table .5 of
Appendix H (denoted as TFNORM at the bottom of
the C*O column).

MILES(IV) = the estimated miles driven by vehicle type IV.

SUMiv = the summation over the eight vehicle types.

An example of the VMT mix calculation follows. This example is based on
information readily available. Using the 'example travel weighting factor
calculation tables and the 1981 registration counts 1

, the VMT mix
example for January 1, 1988 is as follows:

VCOUNT(l) =
VCOUNT(2) =
VCOUNT(3) =

105,839,000
18,072,000
11,506,000

EPA Report, "Fleet Characterization Oata Used for MOBILE3"
August, 1984, EPA-AA-TEB-84-6
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VCOUNT(4) = 4,650,000
VCOUNT(5) = 105,839,000
VCOUNT(6) = 29,578,000
VCOUNT(7) = 1,640,000
VCOUNT(8) = 5,600,000

GSFVCT(l) = 0.9021(.902 + .044) = .954
GSFVCT(2) = 0.876/(.876 + .080) = .916
GSFVCT(3) = 0.876/(.876 + .080) = .916
GSFVCT(4) = 1.000
GSFVCT(5) = 0.044/(.902 + .044) = .046
GSFVCT(6) = 0.080/(.876 + .080) = .083
GSFVCT(7) = 1.000
GSFVCT(8) = 1.000

TFNORM(l) = 9,518.0
TFNORM(2) = 10,909.0
TFNORM(3) = 11,245.4
TFNORM(4) = 13,015.0
TFNORM(5) = 10,871.3
TFNORM(6) = 14,765.6
TFNORM(7) = 45,860.0
TFNORM(S) = 1,924.0

MILES(1) = (105,839,000)*( .954)*( 9,518.0) = 9.61 x 1011 miles
MILES(2)= ( 18,072,000)*( .916)*(10,909.0) = 1.81 x 1011 miles
MILES(3)= ( 11,506,000)*( .916)*(11,245.4) = 1.19 x 1011 miles
MILES(4)= ( 4,650,000)*(1.000)*(13,015.0) = 0.61 x 1011 miles
MILES(5)= (105,839,000)*( .046)*(10,S71.3) = 0.53 x 1011 miles
MILES(6)= ( 29,578,000)*( .083)*(14,765.6) = 0.36 x 1011 miles
MILES(7)= ( 1,640,000)*(1.000)*(45,S60.0) = 0.75 x 1011 miles
MILES(S)= ( 5,600,000)*(1.000)*( 1,924.0) = 0.11 x 1011 miles

Total 14.97 x 1011 miles

VMTMIX(l) = 9.61/14.97 = .648
VMTMIX(2) = 1. Sl/14. 97 = .122
VMTMIX(3) = 1. 19/14.97 = .OSO
VMTMIX(4) = 0.61/14.97 = .041
VMTMIX(5) = 0.53/14.97 = .036
VMTMIX(6) = 0.36/14.97 = .021
VMTMIX(7) = 0.75/14.97 = .050
VMTMIX(S) = 0.11/14.S3 = .OOS
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Table B.1

Gasoline/Diesel Sales Fractions for LDVs and LOTs
(used in MOBILE3 also)

MODEL
YEAR LDGV LDDV LDGT (1&2) LOOT

Pre-1974 1.000 0.000 1.000 0.000

1975 0.997 0.003 0.998 0.002
1976 0.997 0.003 0.997 0.003
1977 0.996 0.004 0.995 0.005
1978 0.991 0.009 0.991 0.009
1979 0.972 0.028 0.972 0.028

1980 0.966 0.034 0.966 0.034
1981 0.939 0.061 0.940 0.060
1982 0.954 0.046 0.920 0.080
1983 0.947 0.053 0.900 0.100
1984 0.940 0.060 0.870 0.130

1985 0.934 0.066 0.840 0.160
1986 0.927 0.073 0.820 0.180
1987 0.920 0.080 0.790 0.210
1988 0.910 0.090 0.760 0.240
1989 0.900 0.100 0.730 0.270

1990 0.887 0.113 0.706 0.294
1991 0.887 0.113 0.697 0.303
1992' 0.886 0.114 0.688 0.312
1993 0.886 0.114 0.679 0.321
1994 0.885 0.115 0.670 0.330

1995+ 0.885 0.115 0.661 0.339
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CALCULATION PROCEDURE TO COMBINE THE EMISSION RESULTS
OF THE TWO LIGHT DUTY GASOLINE POWERED TRUCK CLASSES

Frequently air quality analyses require the use of one light duty
gasoline powered truck vehicle type as opposed to two. However, emission
factors are presented for two truck types: LDGTl and LDGT2. As a result,
a procedure has been developed which will combine the two truck types.
This appendix describes this procedure. The procedure simply combines
the calculated emission factors of each truck type on the basis of VMT.
To illustrate this, a hypothetical example is used.

Suppose that on January 1, 1988, the LDGTl and LDGT2 calculated CO
emission factors are 39.3 and 43.4 grams/mile: respectively. Further,
assume that the LDGT1 and LDGT2 proportions of the total fleet VMT are
12.2 percent and 8.0 percent: respectively. Finally assume that the
entire fleet travels 14.83 x 1011 miles.

From this example the combined truck types travel the following miles on
January 1, 1988:

(14.83 X 1011 miles)*(.122) + (14.83 x 1011 miles) (.080)

Further, the total grams emitted by the combined truck types are as
follows:

(1.81 X 1011 miles)(39.3 g/mi)+(1.19 x 101Imiles)*(43.4g/mi)

As a result, the calculated CO gram/mile emission factor estimate for the
combined truck type is as follows (total grams/total miles):

(14.83xl0 11 miles)(.122)(39.3g/mi)+(14.83xl0 11 miles)(.080)(43.q/mi)
(14.83 x lOll miles) (.122) + (14.83 x 1011miles) (.080)

or,

(.122) (39.3 q/mi) + (.080) (43.4 q/mi)._ 40.9 gm/mi
(.122) + (.080)

After simplifying the equation it becomes obvious that the combined LDGT
vehicle type is a function of the calculated emis~ion factors and the VMT
fractions. The more generalized formula is as follows:

VMT(LDGT1) x EF(LDGT1) + VMT(LDGT2) x EF(LDGT2)
VMT(LDGT1) + VMT(LDGT2)
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Appendix D

METHODOLOGY FOR CALCULATING JANUARY 1 TRAVEL WEIGHTING
INFORMATION AND FLEET AVERAGE MILEAGE ACCUMULATION

This appendix describes the derivation of January 1 registration
distributions, the annual rate of mileage accrual for the fleets, and the
fleet average mileage accumulation distr ibutions. The January 1
registration and annual rate of mileage accrual distributions are used in
the calculation of travel weighting fractions. The fleet average mileage
accumulation distributions are used to estimate the January 1 emission
levels by model year.

D.1 JANUARY 1 TRAVEL WEIGHTING INFORMATION

The travel weighting fractions for a given vehicle type are the
individual model year proportions of the total VMT for the vehicle type.
To generate the travel weighting fractions, typically three distributions
are required: (1) the annual mileage accrual rate per vehicle by age
distribution, (2) the registration distribution, and (3) the fleet sales
fraction distribution (to account for the influx of diesels).

D.1.1 January 1 Registration Distribution Transformations

A portion of the January 1 travel fraction calculation procedure is to
estimate the January 1 model year registration distribution for each
vehicle type. The model year registration distribution, frequently
referred to as the registration mix, begins with all model years combined
for a given vehicle type and apportions them into their appropriate model
year index (except for model year index 20 which represents all model
years that were built 20 or more model years ago). At this phase of the
registration mix development, the LDV and LDT model year registration
distributions are composed of both the gasoline and diesel powered
vehicle types.

For the EPA MOBILE3 computer program, the initial model year registration
distributions are assumed to be based on July 1 data. This July 1
information is then transformed into January 1 model year registration
distributions. For vehicle types where model year sales are assumed to
begin on October 1 (light duty vehicles and trucks), the original July 1
model year registration distribution accounts for approximately 75
percent of the current model year fleet. Using the assumption of uniform
sales throughout the year, approximately 25 percent would have been sold
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by January 1 (or one-third of the July 1 registration). The older model
year registration figures are six months older on July 1 than they are on
January 1. However, no direct adjustment are made to these older model
year registration figures. Although the difference between January I and
July 1 for the older model vehicles is primar By scrappage, the older
model year registration figures are adjusted later.

Denoting the July I registration fractions as R(l), R(2), R(3), ••• ,
"R(20+), we can generalize the January 1 light duty adjustment equations
as follows:

FIRST MODEL YEAR INDEX: 1/3*R(1)
SECOND AND LATER MODEL YEAR INDEX: R(i), i=2, 3, ••• , 20+

The second type of adjustment for the January 1 model year registration
distributions is to account for the fleet sales fractions: The
separation of the model year sales into diesel and gasoline powered
vehicle types. The fleet sales fractions are given in Table B.l of
Appendix B. As a result, the January 1 model year registration
distributions are adjusted according to the following formulation:

FIRST MODEL YEAR INDEX: 1/3*R(1)*F(my)
SECOND AND LATER INDEX: R(i)*F(my-i+l)

F(my) is the fraction of the model year sales which are gasoline powered,
if calculating the LDGV or LDGT registration distributions. F(my) is the
fraction of the model year sales which are diesel powered, if calculating
the LDDV or LDDT registration distributions.

The last adjustment to estimate the January 1 model year registration
distributions is to normalize the distribution such that the fractions
sum to one. To accomplish this adjustment, tne following procedure is
used:

OAF = SUMi[P(i)*R(i)*F(my-i+l)]

where P(l) = 113
PO) = 1 i = 2, 3, .•• , 20+
R(i) = July 1 registration figures

i = 1, 2, 3, ••• , 20+

F(my-i+l) = the fleet sales fraction for model year my-i+l

and SUMi = the summation over the 20 model years.
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Then each January 1 registration P(i)*R(i)*F(my-i+1) figure is divided by
OAF to estimate the January 1 registration mix.

For vehicles whose model year sales begins on January 1 (heavy duty
vehicles and motorcycles) , there are two changes to the above
normalization procedure. P(l) should be set to zero and every F(my-i+l)
term should be set to 1.

0.1.2 January 1 Annual Rate of Mileage Accrual for the Fleet

The last aspect of calculating the travel weighting fractions is
determination of the January 1 annual rate of mileage accrual. The
methodology for calculating the average mileage accumulation rate will be
explained by the following example:· Calculation of the average annual
mileage accumulation rate for the 1985 model year (MY) vehicles on
January 1 of 1985', 1986, 1987 and later. years.

First the average annual mileage accumulation rate of the 1985 MY light
duty vehicles on January 1, 1985, will be calculated (the calendar year
when the vehicle model year index is one). It is assumed that mileage
accrual is uniform throughout the year and that 1985 light duty model
year sales begin on October 1, 1984.

Using these assumptions, it is obvious that by January 1, 1985, all 1985
MY vehicles are less than one year old and accumulate mileage at the
first year rate. The annual rates of mileage accural are presented in
table .4 of Appendh H for each vehicle type. For the light duty
gasoline powered vehicles, the annual mileage accrual rate for vehicles
during their first year is 12,818 miles.

By January 1, 1986, those vehicles that had been sold by January 1, 1985
have been on the road for an additional year and accumulate mileage at
the second year annual rate of 12,102 miles.

In addition to the 1985 model year vehicles sold before January 1, 1985,
those 1985 MY vehicles sold after January 1 and before October 1, 1985,
must be considered. Again by assuming uniform sales, approximately 75
percent of the 1985 model year vehicles are sold after January 1, 1985.
Further, on January 1, 1986 these vehicles are. still in their first year
of mileage accumulation and are accumulating mileage at a 12,818 mile
annual rate.

Since the first group represents three months of sales and the second
group represents nine months of sales, the average annual mileage accrual
rate of 1985 MY vehicles on January 1, 1986 can be expressed as follows:

(.25)*(12,102) + (.75)*(12,818)
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By extension, the formula for the average mileage accumulation rate of
the 1985 MY vehicles on January 1, 1987 is as follows:

(.25)*(11,427) + (.75)*(12,102)

Denoting the average annual rate of mileage accrual during the first,
second, and third year as M(l), M(2), and M(3); respectively, the
generalized average annual mileage accumulation rate equations on January
1 are as follows:

FIRST MODEL YEAR INDEX: M(l)
SECOND MODEL YEAR INDEX: .25*M(2) + .75*M(1)
THIRD MODEL YEAR INDEX: .25*M(3) + .75*M(2)
Ith MODEL YEAR INDEX: .25*M(i) + .75*M(i-1)

For the vehicle types whose model year sales begin on January 1 (heavy
duty vehicles and motorcycles) the generalized formulae are as follows:

FIRST MODEL YEAR INDEX: 0
Ith MODEL YEAR INDEX: M(i-1)

0.2 JANUARY 1 FLEET AVERAGE MILEAGE ACCUMULATION

To estimate the emission levels on January 1 for each model year (as in
tables .2A through .2C for each vehicle type), the annual mileage accrual
rate per vehicle by age distribution is used to derive the fleet average
mileage accumulation distribution.

The methodology for calculating the average January 1 fleet cW'llulative
mileages will be explained by example: Calculation of the average
cumulative mileage for the 1985 model year (MY) vehicles on January 1 of
1985, 1986, 1987, and later years.

First, we calculate the average fleet cumulative mileage of the 1985 MY
LDGVs on January 1, 1985 (the calendar year when the vehicle model year
index is defined as one).

We assume vehicle sales are uniform throughout the year, the mileage
accrual is uniform throughout the year, and the 1985 model year sales
begin on October 1, 1984.

Using these assumptions, it is obvious that by January 1, 1985
percent of the way through the sales year), approximately 25' of the
model year vehicles will be sold. These vehicles range in age from
3 months. Assuming uniform sales, their average age is 1.5 months.

(25
1985
o to

Therefore, the average mileage accrual for these 1985 MY vehicles which
have been sold by January 1, 1985, is 1.5/12, or .125, times the annual
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rate 'of mileage accrual for the first year. The annual rates of mileage
accrual are presented in table .4 and .5 for each vehicle type. For
LDGVs the annual mileage accrual rate for vehicles during their first
year is 12,818 miles.

By January 1, 1986, those vehicles sold before January 1, 1985 have been
on the road for an additional year. Therefore, those vehicles have
accumulated mileage for 1+( 1. 5/12) years, or 1.125 years. Referring to
table .4 for the annual rates of mileage accrual, we can calculate the
average cumulative mileage of these vehicles as the sum of the first
year's mileage (12,818 miles) plus .125 times the second year annual rate
(12, 102 miles ) •

In addition to the 1985 model year vehicles sold before January 1, 1985,
we must consider those 1985 MY vehicles sold between January 1, 1985 and
September 30, 1985. If we again assume uniform sales, then by January 1,
1986 these vehicles range in age from 3 months to 12 months, with an
average age of 7.5 months. Since these vehicles are still in their first
year of use on January 1, 1986, their average mileage accumulation on
that date is 7.5/12, or .625, times 12,818 miles.

The average cumulative mileage of all 1985 MY vehicles on January 1, 1986
is the sales weighted average of the cumulative mileages for these two
groups of vehicles (those sold before January 1 and those sold after
January 1).

Since the first group represents three months of sales and the second
group represents nine months of sales, the weighted average cumulative
mileage of 1985 MY vehicles on January 1, 1986 can be expressed as
follows:

.25*[12818 + .125*12102] + .75*[.625*12818]

By extension, the formula for the cumulative mileage of 1985 model year
vehicles on January 1, 1987 is given by:

.25*[12818 + 12102 + .125*11427+ .75*t12818 + .625*12l02]~

Denoting the average rate of mileage accumulation during the first,
second, and third years as M(1), M(2), and M(3), we can generalize the
equations for cumulative mileage on January 1 as follows:

FIRST YEAR: .12 5*M( 1)
SECOND YEAR: .25*[M(1) + .12S*M(2)] + .75*[.625*M(1)]
THIRD YEAR: M(1)+.25*[M(2) •• 125*M(3)]+.75*[.625*M(2)]
Ith YEAR: M(1)+M(2)+ .•• +M(i-2)+.25*[M(i-l)+.125*M(i)]+.7S*[.62S*M(i-1)]

For vehicles whose sales year begins on January 1 (heavy duty vehicles
and motorcycles) the formulae are modified as follows:



FIRST YEAR: 0
SECOND YEAR: .S*M(l)
THIRD YEAR: M(l) + M(2) +

D-6

+ M(i-2) + .S*M(i-l)
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Appendix E

METHOD FOR DETERMINING EXCESS EMISSIONS
DUE TO TAMPERING AND MISFUELING

E.1 Background

Since 1978, EPA has conducted surveys of in-use vehicles, passenger cars
and trucks in over seventeen states. During these surveys, EPA collected
data regarding emission component disablements and misfueling from over
8,000 vehicles. One of these surveys, completed in 1982, collected data
from nearly 3,000 cars in ten states. This 1982 survey was chosen as the
data base with which to calculate current and future tampering rates for
MOBILE3.

In order to estimate the excess emissions caused by tampering and
misfueling on a future date, it is necessary to predict the tampering and
misfueling rates when the average age of the vehicles will be older than
that observed in the 1982 survey. Examination of the data from the 1982
survey shows a marked increase in misfueling rates, and in the tampering
rates of some components, as the average mileage of the sample increases.

To examine this issue, a linear regression equation on mileage was fit to
data from the 1982 EPA survey and this equation appears to reasonably
explain the tampering and misfueling rates observed in the surveys. Each
linear equation is defined by a zero mile rate and an increase in the
rate for every 10,000 miles of fleet average mileage. Other non-linear
equations did not seem to better explain the increase. It was decided,
therefore, to use the linear equation to estimate the tampering and
misfueling rates using standard EPA predictions of the average age in
miles of each model year on that date.

Least squares regression was used to estimate a line of the form Y = BX +

A, where Y is the proportion of tampered vehicles at mileage X. The data
used to generate estimates of the regression coefficients, A and B, were
the mileage and whether the vehicle was tampered (Y=l) or not (Y=O) for
each vehicle in the 1982 tampering survey.

The regression coefficients for various types of tampering are shown in
Table E-1. In Table E-l, some linear equations contain nesative zero
mile rates. Since these negative levels are small, no effort has been
made to force the equation through zero. However, if a tamper ing or
misfueling rate_for a particular model year is calculated to be less than
zero in the evaluation year, that rate is set to zero.

Also in Table E-l, overlap among tampering types is ignored, thus one car
can contribute to several of the regression equations. The overall
tampering rate at a given mileage is therefore less than the sum of these
equations. However, when estimating the excess emissions due to
tampering, it is necessary to explicitly account for vehicles with more
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of tampering, since tampering effects are not always
following sections will describe how this was done for

E.2 Discussion of Method

The approach used begins with a single model year's vehicles. The
calculation described below is performed for each of the last 19 model
years, resulting in a total emissions impact for each from all forms of
tampering combined. These 19 model year-specific impacts are then added
using age-based vehicle miles traveled (VMT) fractions as weighting
factors to arrive at the impact on the composite emissions of, for
example, passenger cars of all ages.

The description below is for passenger cars, but the same procedure can
be used for light-duty trucks by substituting· any truck-specific
tampering rates, emission impacts, etc.

The calculation consists of the following steps for each model year:

A. Separate the model year into subgroups with distinct
combinations of equipment, such that all cars in a subgroup are
susceptible to the same types of tampering. Specifically, cars
with air pumps and catalysts must be separated from cars with
only air pumps and cars with only catalysts, since simultaneous
air pump and catalyst tampering is possible for one subgroup but
not the others. The sales fraction for each of these subgroups
must be known: the necessary fractions are given in Tables E-2a
and 2b. Because in a single model year all cars either have or
do not have PCV and evaporative controls, and because the
impacts of PCV and evaporative tampering are strictly additive
to the impacts of misfueling, catalyst removal, and air pump
disablement, there is no need to define subgroups based on PCV
and evaporative equipment.

B. Identify all the unique combinations of tampering that can occur
on cars in each subgroup. These are as follows:

Catalyst Air
Air Pump/Catalyst Only Pump Only

I. Air Pump/Catalyst
2. Air Pump/Misfueling(Inlet)
3. Air Pump/Misfueling(Other)
4. Air Pump/Catalyst/Misfueling(Inlet)
5. Air Pump/Catalyst/Misfueling(Other)
6. Catalyst/Misfueling(Inlet) X
7. Catalyst/Misfueling(Other) X
8. Air Pump Only X
9. Catalyst Only X

10. Misfueling(Inlet) Only X
II. Misfueling(Other) Only X
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In the above 'list, "Inlet" designates
accompanied by tampering of the inlet
designates habitual misfueling accomplished
as a small pump nozzle or a funnel.
evaporative tampering can be kept separate.

habitual misfueling
restrictor. "Other"
by other means, such
As before, PCV and

C. Find the percentage of vehicles with each of the above unique
combinations of tampering on the evaluation date assuming no
special program to reduce tampering and misfueling. Since the
tampering rates derived in Table E-l depend on mileage, the
odometer of the model year on the evaluation date (always
January 1) must be known. The mileage accumulation rate for
LDGVs is given in Table 1.1. 4 (Appendix H). Given an odometer
value, the equations from Table E-1 can be used to calculate the
overall air pump rate (AIR), catalyst removal rate (CAT), the
rate of misfueling via inlet tampering (INLET), and the rate of
misfueling via other means (OTHER) ~ These overall tampering
rates are the sum of the rates for two or more of the above
unique combinations of tampering. To calculate the individual
rate for each unique combination, additional assumptions are
necessary. To fill this need, EPA has assumed that the rate for
a given overlap combination is always proportional to the
overall rate of one or the other of the forms of tampering that
make up the overlap combination.

For example, EPA has had to assume that the rate of simultaneous
air pump and catalyst tampering is 6.6' of the overall air pump
tampering rate, regardless of any local variation in overall air
pump tampering rate or overall catalyst tampering rate. (The
figure of 6.6' was determined from the 1982 Tampering Survey
data. ) An exception is made if necessary to prevent a logical
contradiction; in the example given, ,the rate of simultaneous
air pump and catalyst tampering is never assumed to be larger
than the overall rate of catalyst or air pump tampering.
Similar assumptions are made for other overlap combinations.
The full set of assumptions is as follows:

Rate (1) = .066 x AIR
Rate (2) = .111 x AIR
Rate (3) = .105 x AIR
Rate (4) = .238 x CAT
Rate (5) = .032 x CAT
Rate (6) = .441 x CAT
Rate (7) = .050 x CAT
Rate (8) = AIR - (1,2,3,4,5)
Rate (9) = CAT - (1,4,5,6,7)
Rate (10) = INLET - (2,4,6)
Rate ( 11) = OTHER - (3,5,7)
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As mentioned, alterations are made as necessary to prevent
logical contradictions that would otherwise result in one or
more of the last four rates being negative. PCV and evaporative
tampering rates come directly from the equations in Table E-l.

D. Assign each unique combination
per vehicle. The impacts are
with the following further
simultaneous tampering.

of tampering an emissions impact
taken from Table E-3a and E-3b,
assumptions regarding cases of

The impact of simultaneous catalyst removal and of misfueling
and/or air pump tampering is the same as stated in Table E-3a
for catalyst removal alone.

The impact of simultaneous misfueling and air pump tampering is
the same as stated in Table 3a for misfueling alone.

E. Multiply tampering rate by tampering impact for each unique
combination, and add the result for all combinations taking into
account the sales split between the air pump only subgroup, the
air pump/catalyst-equipped subgroup and the catalyst-only
subgroup. Add to this the rate-times-impact result for PCV and
evaporative tampering. The sum is the excess emissions due to
the tampering and misfueling.

Composite excess emissions can be calculated by weighting each model year
by its age based VMT fraction, also known as its travel fraction.

The method described above assumes that the user of the result of the
calculation is interested in a situation in which vehicles are driven
under standard conditions of temperature, speed, etc. All of the
emission impacts shown in this document assume such a situation as well.
It is possible to analyze other situations if correction factors for
non-standard conditions are applied at an appropriate step in the
calculation. MOBILE3 does this automatically.

E.3 Example Calculation

This example will calculate the excess emissions due to tampering and
misfueling for the 1977 model year. We will assume that the vehicles are
located in a non-I/M area, and we will use the national average tampering
and misfueling rates described in Table E-l. We.will evaluate all excess­
emissions for January 1, 1988.

On average, the 1977 model year is estimated to have accumulated 107,558
miles by January 1, 1988. Using this mileage and the rate equations from
Table 1, the overall rates of tampering and misfueling can be estimated.
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Table A

Example Calculation of Tampering and Misfueling Rates.
Rate Equations.. Increasel Rate at Eva1.***

System Zero-Mi Level(A) 10K miles(B) (107,558 mi (X»

Air Pump -0.0271 0.02652 0.2581
Catalyst -0.0195 0.01611 0.1538
Fuel Inlet -0.0143 0.02022 0.2032
Other
Misfueling 0.0165 0.00559 0.0766
Evaporative -0.0048 0.00335 0.0312
PCV -0.0002 0.00248 0.0265

* Non-liM area LDGV
** From Table E-1
***Rate = A + B(X/10K)

These overall rates are then used to estimate the size of the 11 overlap
categories. Category 12 represents untampered vehicles. These
categories do not include PCV and evaporative canister tampering, which
are addressed later in this section. For HC and CO excess emissions
there are three technology types of interest; air pump only, catalyst
only and air pump with catalyst.

Using the equations described in section (C), the 11 category sizes can
be determined. These are presented in Table B. The category sizes for
air pump only and catalyst only vehicles can be derived from the rates in
Table E-l.
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Table B

Example Calculation of Overlap Categories*

Overall Category Category Size
Catego'!:y Description** Eguation*** at Evaluation

( 1) AIR/CAT .066*AIR .0170
(2) AIR/INLET .11l*AIR .0286
(3) AIR/OTHER .105*AIR .0271
(4) AIR/CAT/INLET • 238*CAT .0366
(5) AlivCAT/QTHER .032*CAT .0049
(6) CAT/INLET •441*CAT .0678
(7) CAT/OTHER .050*CAT .0077
(8) AIR AIR-(1,2,3,4,5) .1439
(9) CAT CAT-(1,4,5,6,7) .0198
(10) INLET INLET-(2,4,6) .0702
(11) OTHER OTHER-(3,5,7) .0369

* Catalyst vehicles equipped with air pumps only
** AIR: Air Pump Disabled

CAT: Catalyst Removed
INLET: Misfueling by Enlarging Fuel Filler Inlet
OTHER: Other Misfueling

***Rates for AIR, CAT, INLET, and OTHER from Table A

The excess emissions from this model year (1977) can be estimated from
the evaluation date estimates of tampering and misfueling rates from
Table A. First, the emission impact of each of the categories must be
determined. Since all of the 1977 model year vehicles use oxidation
catalyst technology, the emission impact of air pump disablement,
catalyst removal and misfueling can be taken directly from Table E-3a.
For simplicity, only total HC emissions will be addressed' in this
example. It is assumed that the effect of catalyst removal supercedes
all other tampering and misfueling effects, therefore the overlap
categories 1, 4, 5, 6, 7, and 9 which all contain catalyst removal would'
experience the emission impact of air pump disablement. The overlap
categories 2, 3, 10, and 11 which all contain mlsfueling but without
catalyst removal would experience the emission impact of misfueling.
Only category 8, which .contains only air pump disablements, experiences
the air pump disablement emission impact. These emission impact groups
are summed in Table C.
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The excess emissions dutl to tampering and misfueling are determined by
multiplying the size of each emission impact group times the appropriate
excess emission estimate. The three technology types are then weighted
by their fleet fractions from Table E-2 and swnmed for the combined
excess emissions from air pump, catalyst, and misfueling. This
calculation is presented in Table C.
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Table C

Example Calculation of Emission Impact

(A) (B) (C)
Excess Composite

Emission Total He Technology Emission
Technology Emission Overlap Impact Emissions Fleet Impact

Type Impact Groups Categories Group Size (gmlmi) Fraction (A*B*C)

Air Pump Air Pump Disabled (8) .1439 1.37 .20 .039
With Catalyst Removed (1,4,5,6,7,9) .1538 3.05 .20 .094
Catalyst Misfueled (2,3,10,11) .1628 2.47 .20 .080

Air Pump Air Pump Disabled (1-5,8) .2581 1.37 .10 .035
Only

Catalyst Catalyst Removed (1,4-7,9) .1538 3.05 .65 .305
Only Misfueled (2,3,10,11) .1628 2.47 .65 .261

Total Emission Impact 0.814 gm/mi
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PCV and evaporative canister tamperiug effects are assumed not to overlap
with any of the other tampering and misfueling effects. As a result, the
excess emissions due to these types of tampering can be determined by
simply multiplying together the evaluation date rate estimated from Table
A and the appropriate excess emissions and technology type fleet fraction
from Tables E-2a,., E-2b and E-3a. This calculation is presented below.
This emission impact for PCV and evaporative canister tampering can be
added directly to the emission impacts calculated for other forms of
tampering and misfueling in Table C to give an overall impact from
tampering and misfueling.

Table D

Example Calculation of Excess Emissions
f~om PCV and Evaporative Cannister Disablements

(A) (B) (C)
Tech.

Excess Total Fleet Composite
Tampering HC Emissions Size Emission Impact

System Rate Fraction (gm/mi) Factor (A)*(B)*(C)

PCV .026 3.44 1.0 .089

Evap .031 1.01 1.0 .031
.12 gm/mi

F.4 Composite of All Model Years

Once an estimate of the excess emissi~ns due to tampering and misfueling
has been made for each of the last 19 model years, these estimates are
weighted together by the vehicle mileage fraction contribution of each
model year to the fleet mileage accumulation. The sum of the weighted
excess estimates the composite vehicle excess emissions without an liM
program.
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Table E-1

Assumed Tampering and Misfueling Rates*
Used in MOBILE3

LDGV LDGT1, LDGT2 & HDGV
A B A B

(Increase ( Increase
(Zero Mile Per (Zero Mile Per

Emission Control System Rate) 10K Mile) Rate) 10k Mile)

Non-lIM Areas

Air Pump Disablements -0.0271 0.02652 0.0489 0.02652

Catalyst Removal -0.0195 0.01611 0.1353 0.01611

Fuel Inlet Tampering -0.0143 0.02022 0.1101 0.02022

Other Misfueling 0.0165 0.00559 0.0696 0.00559

EGR System Disablements -0.0006 0.02199 0.0502 0.02199

Evaporative Canister -0.0048 0.00335 0.0377 0.00335

PCV System Disablements -0.0002 0.00248 0.0308 0.00248

lIM Areas

Air Pump Disablements -0.0101 0.01111 -0.0100 0.01111

Catalyst Removal -0.0011 0.00459 0.0332 0.00459

Fuel Inlet Tampering -0.0077 0.01000 0.0470 0.01000

Other Misfueling 0.0382 -0.00211 0.0699 -0.00211

EGR System Disablements -0.0006 0.02199 0.0502 0.02199

Evaporative Canister -0.0048 0.00335 0.0317 0.00335

PCV System Disablements -0.0002 0.00248 0.0308 0.00248

* All tampering and misfueling rates were estimated using the results
of the FY82 EPA FOSD tampering survey. (EPA-330/1-83-001)

Tampering rate = A + BX, where X = mileage/10K
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Table E-2a

Assumed Technology Distribution for
Estimating Number of Vehicles Affected by

Tampering and Misfueling in MOBILE3

Percent Equipped ("It)
Description Model Years LDGV LDGTl LDGT2 HDGV

Air Pump Pre-1968 0 0 0 0
1968-1971 5 5 0 0

1972 10 10 0 0
1973-1974 30 30 0 0

1975 45 40 0 0
1976 40 40 0 0
1977 30 30 0 0
1978 30 30 0 0
1979 30 50 SO 0
1980 65 50 50 0
1981 85 50 SO 0
1982 70 50 SO 0

1983-1984 60 50 50 0
1985-1986 40 50 50 0
1987-2020 30 50 SO 37

Oxidation Pre-1975 0 0 0 0
Catalyst 1975 80 70 0 0

1976 85 80 0 0
1977 85 75 0 0
1978 90 75 0 0
1979 90 80 100 0
1980 88 80 100 0
1981 13 95 100 0
1982 13 80 100 0
1983 13 70 90 0

1984-1986 0 60 60 0
1987-2020 0 15 15 74

3-Way Catalyst Pre-1980 0 0 0 0
1980 7 0 0 0
1981 87 5 0 0
1982 87 0 0 0
1983 87 30 10 0

1984-1986 100 40 40 0
1987-2020 100 85 85 0

EGR System Pre-1973 0 0 () 0
1973 80 80 30 0

1974-1978 90 90 30 0
1979 90 100 100 0
1980 97 100 100 0

1981-1983 90 100 100 0
1984-1986 93 100 100 0
1987-2020 90 100 100 100
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Table E-2b

Assumed Technology Overlaps for
Estimating Number of Vehicles Affected by

Tampering and Misfue1ing in MOBILE3

Percent Equipped (')
Oescr iption Model Years LOGV LOGT1 ~ HDGV

Air Pump with Pre-1975 0 0 0 0
Oxidation or 1975-1976 30 30 0 0
3-Way Catalyst 1977 20 20 0 0

1978 25 20 0 0
1979 25 40 50 0
1980 65 40 50 0
1981 85 SO SO 0
1982 70 50 SO 0

1983-1984 60 50 50 0
1985-1986 40 50 SO 0
1987-2020 30 50 SO 37

EGR System with Pre-1980 0 0 0 0
3-Way Catalyst 1980 7 0 0 0

1981 85 5 0 0
1982 85 20 0 0
1983 85 30 10 0

1984-1986 93 40 40 0
1987-2020 90 85 85 0

Evaporative Pre-1971 0 0 0 0
Canister 1971-1978 100 100 5 0

1979-1984 100 100 100 0
1985-2020 100 100 100 100

PCV System Pre-1963 O. 0 0 0
1963-1967 0 0 0 0
1968-2020 100 100 100 100



E-13

Table E-3a

Assumed Emission Impacts Due to
Tampering and Misfueling

Used in MOBILE3

Excess Emissions
(gm/mi)
Description Pollutant FTP Bag 1 Bag 2 Bag 3

Air Pump THC 1. 37 1.80 1.37 1.04
Disablement CO 30.61 34.67 33.90 21.28
(Oxidation Cat)
Air Pump THC 0.51 1.52 0.11 0.50
Disablement CO 16.29 41.20 5.18 18.69
(3-Way Catalyst)
Catalyst Removal THC 3.05 2.31 3.40 2.95
(Oddation Cat) CO 28.01 41.40 28.97 16.06
Catalyst Removal THC 1.68 1.48 1.89 1.44
(3-Way Catalyst) CO 17.80 23.87 18.11 12~64

NOx 2.16 1.66 2.27 2.34
Habitual THC 2.47 2.30 2.57 2.40
Misfueling CO 20.96 46.50 13.13 16.62
(Oxidation Cat)
Habitual THC 1057 1.44 1.77 1.30
Mis fueling CO 11.30 14.49 11.32 8.86
(3-Way Catalyst) NOx 0.76 0.76 0.66 0.95
EGR Disabled

Pre-1975 NOx 1.21 1.40 0.96 1.54
3.1 Standard NOx 3.31 3.82 2.63 4.21
2.0 Standard NOx 3.48 4.11 2.68 4.53
1.0 Standard NOx 1.23 1.36 1.19 1.21

EGR Disabled ,
3-Way Catalyst
Removed NOx 3.39 3.02 3.46 ~.55

EGR Disabled ,
3-Way Catalyst
Misfueled NOx 1.99 2.12 1.85 2.16
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Table E-3b

Assumed Emission Impacts Due to
Non-Exhaust Tampering

Used in MOBILE3

Excess Crankcase HC Emissions(g/mi)
Description Model Years LDGV LDGT1 LDGT2 HDGV

PCV System Pre-1963 0.0 0.0 0.0 0.0
Disablements 1963-1967 3.80 3.80 0.0 0.0

1968-1970 3.74 3.74 5.20 5.70
1971-1974 3.51 3.51 4.88 5.70
1975-1977 3.44 3.44 4.78 5.70
1978-1979 3.29 3.29 4.57 5.70

1980 2.83 2.83 3.93 5.70
1981-1982 2.68 2.68 3.73 5.70
1983-2020 2.49 2.49 3.46 5.70

Excess Hot Soak HC Emissions (grams)
Description Model Years LDGV LDGT1 LDGT2 HDGV

Evaporative Pre-1971 0.0 0.0 0.0 0.0
Canister 1971 6.39 6.39 0.0 0.0
Disablements 1972-1977 18.77 18.77 0.0 0.0

1978 10.85 10.85 0.0 0.0
1979-1980 10.85 10.85 10.85 0.0

1981 12.03 13.28 13.28 0.0
1982 10.85 13.28 13.28 0.0
1983 9.61 13.28 13.28 0.0
1984 7.97 11.16 11.16 0.0
1985 5.18 9.03 9.03 17.28
1986 5.i8 6 •.91 6.91 17.28
1987 2.72 5.05 5.05 17.28

1988-1989 2.72 2.72 2.72 17.28
1990-2020 1.49 1.49 1.49 17.28

Excess Diurnal HC Emissions (grams)
Description Model Years LDGV LDGT1 LDGT2 HDGV

Evaporative Pre-1971 0.0 0.0 0.0 0.0
Canister 1971 16.66 16.66 0.0 0.0
Disablements 1972-1977 11. 92 11. 92 0.0 0.0

1978 16.04 16.04 0.0 0.0
1979-1980 16.04 16.04 16.04 0.0
1981-1984 10.79 10.79 10.79 0.0
1985-2020 10.79 10.79 10.79 25.54
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CALCULATION PROCEDURE FOR VMT VERSUS AGE
DISTRIBUTION FOR HEAVY DUTY DIESEL TRUCKS

Four VMT vs. age distributions are used in MOBILE3 to estimate the VMT
distribution for heavy duty diesel vehicles in any given calendar year.
The four distributions are for four weight classes of diesel truCKS: 2b,
3-5, 6, and 7-8. The distributions are shown in the first four columns
of Table F-l.

The distributions are weighted together by the registration fractions for
vehicles in each weight class to arrive at cln overall heavy duty diesel
mileage "distribution for each calendar year. Table F-l shows these
registration fractions at the bottom of the column for calendar year
1982. The "weighted average" column shows the actual mileage
distribution used for 1982. The estimated number of vehicles in each
weight class for each calendar year are shown in Table F-2.
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Table F-1

1982 Calendar Year VMT Example HDDV
----------VMT Distributions----------

Weighted·
Age 28 3-5 (Light) 6 (Medium) 7-8 (Heavy) Average

1 18,352 45,544 53,370 82,288 78,209
2 16,946 39,671 46,901 78,984 71,134
3 15,648 34,558 41,190 68,328 64,701
4 14,449 30,092 36,206 62,263 58,857
5 13,342 26,213 31,812 56,737 53,543

6 12,320 22,834 27,948 51,700 48,711
7 11,376 19,898 24,556 47,111 44,318
8 10,504 17,332 21,575 42,930 40,325
9 9,700 15,098 18,956 39,119 36,692

10 8,956 13,152 16,655 35,647 33,389

11 8,270 11,456 14,632 32,483 30,385
12 7,637 9,979 12,856 29,599 27,652
13 7,052 8,693 11,296 26,972 25,167
14 6,511 7,572 9,925 24,578 22,906
15 6,012 6,596 8,719 22,396 20,849

16 5,552 5,746 7,661 20,408 18,978
17 5,126 5,005 6,728 18,597 17,275
18 4,734 4,360 5,913 16,946 15,726
19 4,371 3,798 5,196 15,442 14,316
20 4,036 3,308 4,565 14,071 13,033

, of
Total
HDDVs,
1982* 2.7' 0.5' 7.5' 89.3'

* The registration fractions
calculated from the total
F-2) divided by the overall
of Table F-2).

for the four HDDV classes are
registrations by class (Table
HDDV registrations (last column
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Table F-2

Total HDDV Registrations by Class
for 1980 through 2000

Calendar Total Registrations (in Millions)
Year Class 2B 3-5 (Light) 6 (Medium) 7-8 (Heavy) Overall

1980 0.000 0.006 0.112 1.521 1. 639

1981 0.000 0.006 0.124 1.581 1. 711
1982 0.049 0.009 0.135 1.599 1. 792
1983 0.104 0.013 0.141 1.592 1.850
1984 0.185 0.022 0.153 1.641 2.001
1985 0.274 0.037 0.166 1.719 2.196

1986 0.370 0.089 0.193 1.816 2.416
1987 0.475 0.071 0.185 1.927 2.658
1988 0.588 0.089 0.193 2.041 2.911
1989 0.707 0.106 0.201 2.151 3.165
1990 0.831 0.122 0.208 2.258 3.419

1991 0.960 0.137 0.215 2.362 3.674
1992 1.092 0.151 0.222 2.471 3.936
1993 1. 225 0.165 0.229 2.581 4.200
1994 1.354 0.178 0.237 2.693 4.462
1995 1.480 0.190 0.245 2.807 4.772

1996 1.600 0.202 0.253 2.914 4.969
1997 1. 712 0.212 0.261 3.015 5.200
1998 1.816 0.222 0.269 3.108 5.415
1999 1.912 0.230 0.276 3.194 5.612
2000 1.999 0.238 0.283 3.273 5.793
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SAMPLE CALCULATION OF MOTOR VEHICLE EMISSIONS

This appendix presents the procedure for calculating emission factors in
a step-by-step manner. Although most users of motor vehicle emission
factors should rely bn computerized calculations (such as MOBILE3), this
sample calculation may prove useful to those becoming familiar with the
methodologies presented in this document.

For this sample calculation, the light duty gasoline powered vehicle
(LDGV) hydrocarbon emissions for January 1, 1988 are computed. An
ambient temperature of 80°F is assumed. Although this HC calculation is
only for the LDGVs, it is designed to give the user an understanding of
the logical sequence of calculations. The emission factor calculation
procedure of the other vehicle types follows the same logical sequence;
however, the equations may differ.

An inventory of motor vehicle sources of hydrocarbon emissions should
include emissions from the eight vehicle types. For each vehicle type
the exhaust emission factors should be calculated with the equation
presented in the corresponding chapter. The resultant exhaust emission
factors multiplied by the fraction of vehicles-miles-trave1ed (VMT) for
the respective vehicle types will sum to the average gram/mile exhaust
emission levels from the entire highway mobile source fleet. For
hydrocarbon emission estimates, the crankcase and evaporative HC
emissions are calculated and added to the exhaust HC emissions estimates.

G.1 DATA REQUIREMENTS

Before determining what data are required, the user should review the
conditions under which vehicles are test~d in order to ascertain whether
these conditions differ from the locality specific ambient temperature,
average speeds, and vehicle operating modes (see Section •A.1 in each
chapter) •

The user should determine the following locality specific data:

1. Ambient temperature.

2. Fraction of January 1 travel, by model year,
type (model year registration distributions
mileage accumulation rates).

for each vehicle
and fleet annual

3. The VMT mix.

4. Percent of VMT in cold start and hot start operating modes for
light duty vehicles, light duty trucks, and motorcycles.
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5. The calendar year of study (January 1 of that year).

6. Any other data required to utilize additional (optional)
correction factors.

G.2 DATA USED TO CALCULATE HC EMISSIONS

For this sample calculation, the following conditions are assumed:

1. Ambient temperature is 80°F.

2. National statistics on average fleet annual mileage accumulation
rates and vehicle registration by model year are used.

3. The total hydrocarbon emissions (as opposed to nonmethane HC)
are calculated for the speed of 30 mph.

4. The percentages of VMT in the cold start,
start operating modes are assumed to be
respectively, for light duty vehicles;
non-catalyst.

stabilized, and hot
40', 30', and 30'
both catalyst and

s. The calendar year of study is 1988.

6. All other conditions are assumed to match the vehicle testing
conditions.

G.3 CALCULATION OF EXHAUST EMISSION FACTORS

The equation to calculate the exhaust hydrocarbon emission factor for
!,DGVs is discussed in Chapter 1.

Since the air conditioning usage (ACCF.ipt), extra load (XLCFip), trailer
towing (TWCFip), and humidity level for NOx (HCF) are assumed to match
the basic test conditions, they are set equal to 1.0 (i.e., they have no
effect on the calculations and may be disregarded).

G.3.1 Basic Exhaust Emission Levels (BER)

The basic ezhaust emission levels for LDGVs are the emission levels per
mile; assuming the basic test conditions. The HC emission levels on
January 1, 1988 are listed in Table G-l and will be used to calculate the
exhaust HC emissions.

G.3.2 Operating-Mode/Temperature Correction Factor (OMTCF) and Speed
Correction Factor (SALCHF)

A:l.though the operating-mode/temperature correction factor can be
calculated manually using the generalized equations in Chapter 1, MOBILE3
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was used to generate the OMTCF values for a cold/stable/hot mix of
40'/30'/30', and ambient temperature of 80°F. The appropriate OMTCF
values are listed in Table G-l. Since the average speed in this example
is 30 mph, speed factors are needed to correct emissions from 19.6 mph to
30 mph. These are shown in the column marked "SALHCF."

G.3.3 Tampering~ffset (OMTTAM)

The effects of tampering on each model year's emission rate are estimated
with QMTTAM. The tampering offset has already been corrected for
temperature and operating mode, and then is added to the basic emission
rate (BER) after BER has been corrected for operating mode and
temperature (with OMTCF). The OM'l'TAM values in Table G-l have already
been corrected for operating mode and temperatures.

G.3.4 Travel Weighting Fractions (TF)

In order to calculate the fraction of annual travel by model year, the
fraction of in-use vehicles by model year are weighted on the basis of
annual rate of mileage accumulation. In many cases, locality specific
data. on automobile use and registration are readily available. Whenever
possible, local data should be used. However, for purposes of this
sample calculation, the national average fraction of annual travel
(Appendix H) will be used. The TF values are also listed in Table G-l
and are used to weight the individual model year emission factors
together to form a fleet number.

G.3.S Calculated Exhaust Emission Factors

The final step in the calculation of the exhaust HC emission factor for
LDGVs is to multiply the mean emission level by the operating
mode/temperature correction factor, acid the tampering offset, and then
multiply by the speed correction factor and travel fraction. This
procedure is shown in Table G-l. The emission factor is expressed in
units of grams per vehicle mile traveled.

If the pollutant were CO or HOx, no further calculations would be needed
to estimate the total exhaust emission factor. However, for HC emission
estimates the additional calculations in Sections G.3.6 and G.3.7 need to
be performed.

G.3.6 Crankcase and Evaporative HC Emission Levels (CCEVERT)

To calculate t.he crankcase and evaporative HC emission level, the model
year hot soak (HS), diurnal (DI), and crankcase emissions (CC), plus the
tampering offsets (TAMEVP 1,2,3) are required. Further, the fractions of
annual travel by m~del year (TFin) are required (the same as in Section
G.3.2).
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The procedure for estimating evaporative and crankcase emissions is
shown in Table G-2. The algorithm for estimating emissions for each
model year is shown at the bottom of the table. The fleet emission
factor is expressed in units of grams per vehicle mile traveled.

G.3.' Total HC Emission Factors

Summing the emission factors from Sections G.3.5 and G.3.6 gives the
total HC emission factor. For this example the total HC emission factor
is 2.36 grams/mile (1.513 + 0.848).
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Table G-1

CALCULATION OF EXHAUST HYDROCARBON EMISSION
FACTOR FOR LIGHT DUTY GASOLINE POWERED VEHICLES

Ambient Temperature 80°F, Avg. Route Speed 30 mph,
40' Cold Start/30, Hot Start,

January 1, 1988

Model (BER*OMTCF+OMTTAM)
Year(i) . -.ill- OMTCF OMTTAM SALHCF TF *SALHCF*TF

1988 0.219 1.508 0.027 0.726 0.036 0.009
1987 0.315 1.429 0.042 0.726 0.137 0.049
1986 0.462 1.373 0.104 0.726 0.122 0.066
1985 0.602 1. 346 0.165 0.726 0.109 0.077
1984 0.777 1.340 0.231 0.726 0.097 0.090
1983 0.867 1.341 0.314 0.726 0.085 0.092
1982 0.994 1.339 0.379 0.726 0.075 0.093
1981 1.135 1. 344 0.449 0.726 0.064 0.091
1980 1.184 1.350 0.718 0.667 0.056 0.087
1979 3.518 1.150 0.726 0.680 0.048 0.156
1978 3.727 1.148 0.789 0.680 0.041 0.141
1977 3.925 1.147 0.815 0.717 0.034 0.129
1976 4.112 1.145 0.892 0.717 0.027 0.110
1975 4.288 1.144 0.918 0.717 0.021 0.089
1974 5.491 1.066 0.132 0.706 0.016 0.068
1973 5.590 1.065 0.139 0.706 0.011 0.048
1972 5.683 1.064 0.048 0.795 0.007 0.033
1971 8.249 1.063 0.025 .0.798 0.005 0.033
1960 8.430 1.063 0.026 0.811 0.003 0.024
1969 8.215 1.058 0.0 0.781 0.004 0.028

Exhaust HC = 1.513 g/mi



G-6

Table G-2

CALCULATION OF CRANKCASE AND EVAPORATIVE HYDROCARBON
EMISSION FACTOR FOR LIGHT DUTY GASOLINE POWERED VEHICLES

Calendar Year 1988
Model
Year ~ TAMl DI TAM2 CC TAM3 TF CCEVERT*TF

1988 2.050 0.0 9.310 0.0 0.0 0.001 0.036 0.018
1987 2.050 . 0.0 9.310 0.0 0.0 0.006 0.137 0.069
1986 2.500 0.013 9.310 0.027 0.0 0.014 0.122 0.068
1985 2.500 0.033 9.310 0.069 0.0 0.021 0.109 0.062
1984 3.010 0.080 9.310 0.109 0.0 0.028 0.097 0.061
1983 3.310 0.130 9.310 0.146 0.0 0.034 0.085 0.058
1982 3.540 0.182 9.310 0.181 0.0 0.043 0.075 0.053
1981 3.750 0.239 9.310 0.215 0.0 0.050 0.064 0.048
1980 3.980 0.248 9.310 0.366 0.0 0.058 0.056 0.044
1979 3.980 0.277 9.310 0.410 0.0 0.075 0.048 0.039
1978 3.980 0.306 9.310 0.452 0.0 0.081 0.041 0.033
1977 12.320 0.575 23.530 0.365 0.0 0.091 0.034 0.072
1976 12.320 0.618 23.530 0.393 0.0 0.097 0.027 0.058
1975 12.320 0.659 23.530 0.419 0.0 0.102 0.021 0.046
1974 12.320 0.698 23.530 0.443 0.0 O.llO 0.016 0.035
1973 12.320 0.735 23.530 0.467 0.0 0.ll5 0.011 0.024
1972 12.320 0.769 23.530 0.489 0.0 0.120 0.007 0.015
1971 16.150 0.273 38.580 0.712 0.0 0.124 0.005 0.014
1960 22.450 0.0 47.990 0.0 0.0 0.137 0.003 - 0.013
1969 22.450 0.0 47.990 0.0 0.0 0.0 0.004 0.016

Evaporative HC = 0.848

CCEVERT=«(HS+TAM1)*TPD+(DI+TAM2»/MPD~+(CC+TAM3)

TPD=3.05 and MPD=31.1 for LDGVs
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HIGHWAY MOBILE SOURCE EMISSION FACTOR TABLES

All of the emission factor tables for each region and vehicle type are given
within this appendiz. Each emission factor table has a three digit
identification table number. The table numbers have the following format:

R.VT.'

where

R indicates the region code
1 =Low altitude non-California
2 =High altitude non-California

VT indicates the vehicle type
1 = LDGV
2 = LDGTl
3 = LOGT2
4 = HDGV
5 = LOOV
6 = LOOT
7 = HDOV
8 = MC

• indicates which of the 16 types of table are referenced.

In addition to this coding scheme for the table numbers. the table titles
include the information so that no confusion can arise. Table B-1 gives a
summary of every table and table number for each region. There is a total of
100 tables for each of the two regions presented in this appendix.
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Table H-l

SUMMARY OF THE EMISSION FACTOR TABLE NUMBERS
FOR EACH REGION BY VEHICLE TYPE AND TABLE TYPE

Vehicle Type Code "VT"
.1 •2 • 3 .4 .5 .6 .7 .8

Table Code "." Description LDGV LDGTI LDGT2 HDGV LDOV LDOT HDOV MC

Untampered Basic Exhaust
Emissions R.l,.lA R.2.lA R.3.lA R.4.lA R.5.l R.6.l R.7.l R.8.lA

Actual Exhaust Emissions
at Various Mileage Intervals R.l.lB R.2.lB R.3.lB R.4.lB

Untampered Crankcase & Evap •
. HC Emissions R.l.lC R.2.lC R.3.lC R.4.lC R.8.lC
Total Crankcase & Evap HC

at Various Mileage Intervals R.l.lD R.2.lD R.3.lD R.4.lD
Basic HC Emission Levels R.l.2A R.2.2A R.3.2A R.4.2A R.5.2A R.6.2A R.7.2A R.8.2A
Basic CO Emission Levels R.I.2B R.2.2B R.3.28 R.4.28 R.5.28 R.6.28 R.7.28 R.8.28
8asic NOx Emission Levels R.I.2C R.2.2C R.3.2C R.4.2C R.5.2C R.6.2C R.7.2C R.8.2C
Idle Emissions R.l. 3 R.2.3 R.3.3 R.4.3 R.5.3 R.6.3 R.7. 3 R.8.3
Registration & Mileage Infor-

mation R.l.4 R.2.4 R.3.4 R.4.4 R.5.4 R.6.4 R.7.4 R.8.4
Example Travel Weighting

Fractions R•.l. 5 R.2.5 R.3.S R.4.S R.5.5 R.6.S R.7.S R.8.S
Speed Correction

Factor Coefficients R.l.6 R.2.6 R. 3.6 R.4.5 R.5.6 R.6.6 R.7.6 R.8.6
Temperature Correction R.l. 7A R.2.7A R.3.7A R.4.7 R.8.7A

Factor Coefficients
Normalized 8ag Fractions R.l. 78 R.2.7B R.3.78 R.5.78 R.6.78 R.8.78
Air Conditioning Correction R.l.8A R.2.8A R.3.8A

Factor Coefficients
Air Conditioning Fleet Sizes R.l. 88 R.2.88 R. 3.88
Extra Load Correction Factors R.l.9 R. 2.9. R.3.9
Trailer Towing Correction R.l.IO R.2.10 R.3.10

Factors

Region Code "R": 1 = Low altitude non-California
2 = High altitude non-California
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1-1-3

TABLE 1. 1. 1A

EXHl.UST EMISSION RATES FOR
L.O~ AL.TiTUDE

L.IG~T DUTY GASOLINE POWERED VEHICLES
(RATES R~F!..ECT ZERO TAMPERING)

• BER • ZML. + (OR • Ill)

Zero Illi le Oeterioration 50.000 Mile
Model Emission L.evel Rate Ellli88ion L.evel
Veers (Grams/Mi le) (Gm/Mi/l0K M;) ( Grams/l01I i , e)

Pre-1968 7.25 0.11 1.15
1968-1969 4.43 0.25 5.68
1970-1971 3.00 0.37 4.15
1972-1974 3.36 0.17 4.21
1975-1979 1.07 0.27 2.42

1980 0.36 0.10 0.86
1981 0.25 0.12 0.15
1982 0.22 0.12 0.12
1983 0.21 0.12 0.11
1984 0.20 0.13 0.85

1985-1989 0.20 0.12 0.10
1990+ 0.20 0.11 0.75

Pre-1968 78.27 2.25 ".52
1968-1969 56.34 2.55 69.01
1970-1971 42.17 3.13 57.82
1972-1l~74 40.78 2.44 52.91
1975-1979 18.23 2.59 31. l'

1980 6.09 0.73 1.74
1981 2.13. 1.90 11.63
1982 1.09 1.91 10.64
1983 1.09 1.90 10.59
1984 0.99 2.07 11.34

1985-1986 1.04 1.96 10.84
1987-1989 1 . 1 1 1.87 10.46

1990+ 1.14 1. 82 10.24

Pre-1968 3.44 0.0 3.44
1968-~972 4.35 0.0 4.35
1973-1974 2.87 0.04 3.07
1975- H176 2.44 0.03 2.59
1977-1979 1.70 0.09 2.15

1980 1.50 0.07 1. 85
1981 0.59 0.01 0.911
1922 0.63 0.08 1.03
1983 0.56 :J.08 0.96
1984 0.53. 0.09 0.98

1985-1986 0.53 0.09 0.98
1987-1989 0.53 0.10 1.03

1990+ 0.53 0.10 1.03

BER • Basic emissien rate (~ntamperea)

ZML • Zero mil. leve'
OR • Oeterioration ",ate
l01I • CumulatlV. mileage / 10.000

DATE MAV 25. 1985
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TABLE 1.1.1B

EXHAUST EMISSION RATES FOR
LOW ALTnUDE

LIGHT DUTV GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Mode' EmISsion Rate (GramS/Mi 'e)
~ Years --.Q!L~~ .-!Q!L --!Q!L lOOK ~~

HC Pre-1968 7.25 7.61 7.97 8.33 8.69 9.05 9.40 9.76
1968-1969 4.43 4.94 5.44 5.95 6.46 6.97 7.47 7.98
1970-1971 3.00 3.74 4.48 5.22 5.96 6.70 7.44 8.18

1972 3.36 3.70 4.05 4.39 4.74 5.09 5.43 5.78
1973-1974 3.36 3.71 4.07 4.43 4.79 5.15 5.51 5.87

1975 1.10 1. 74 2.43 3.13 3.82 4.52 5.21 5.91
1976 1.10 1. 75 2.44 3.14 3.84 4.54 5.24 5.94
1977 1. 10 1. 74 2.44 3.13 3.83 4.53 5.22 5.92

1978-1979 1. 11 1.75 2.45 3.15 3.86 4.56 5.26 5.96
1980 0.40 0.71 1.09 1. 47 1.84 2.22 2.60 2.98

1981 0.28 0.60 0.96 1. 32 1.68 2.04 2.40 2.76
1982 0.25 0.56 0.92 1. 28 1.64 2.00 2.36 2.72
1983 0.24 0.55 0.91 1.27 ' 1.62 1.98 2.34 2.69
1984 0.23 0.56 0.92 1. 29 1.65 2.02 2.38 2.75

1.S5-1986 0.23 0.53 0.88 1.22 1.56 1.90 2.25 2.59

1917-1989 0.23 0.53 0.87 1.22 1.56 1.90 2.24 2.58
1990· 0.23 0.51 0.83 1. 16 1.48 1.80 2.12 2.44

CO Pre-1968 78.26 82.72 87.17 91.63 96.09 100.55 105.01 109.47
1968-1969 56.34 61.42 66.55 71.68 76.80 81.93 87.06 92.19
1970-1971 42.17 48.47 54.81 61.15 67.49 73.83 80.17 86.51

1972 40.78 45.76 50.82 55.88 60.94 65.99 71.05 76.11
1973-1974 40.78 45.92 51.3':> 56.69 62.07 67 ,':5 72.84 78.22

1975 18.51 24.70 31. 57 38.44 45.31 52 '8 59.05 65.92
1976 18.53 24.72 31.58 38.45 45.31 52 ~7 59.03 65.90
1977 18.53 24.67 31.45 38.22 44.99 51 .76 58.54 65.31

1978-1979 18.54 24.72 31.53 38.34 45.15 51.96 58.77 65.58
1980 6.42 9.03 12.41 15.79 19.17 22.54 25.92 29.30

1981 2.34 6.96 12.18 17.39 22.60 27.81 33.02 38.24
1982 1. 30 5.90 11.05 '6.20 21.35 26.51 31.66 36.81
1983 1. 30 5.85 10.93 16.00 21.08 26.16 31. 23 36.31
1984 1. 18 6.00 11 .31 16.62 21.93 27.23 32.54 37.85

1985-1986 1.23 5.78 10.78 15.77 20.76 25.75 30.74 35.73

1987-1989 1.30 5.65 10.42 15.18 19.95 24.71 29.48 34.24
1990· 1. 33 5.58 10.24 14.91 19.57 24.23 28.90 33.56

NOlC Pre-1968 3.44 3.44 3.44 3.44 3.44 3.44 3.44 3.44
1968-1972 . 4.35 4.35 4.35 4.34 4.34 4.34 4.34 4.34

1973 2.87 2.99 3. 11 3.24 3.36 3.48 3.60 3.73
1974 2.87 3.00 3.13 3.25 3.38 3.51 3.64 3.76

1975-1976 2.44 2.63 2.8,2 3.01 3.20 3.39 3.58 3.77

1977-1979 1. 70 2.02 2.34 2.66 2.97 3.29 3.61 393
1980 1.50 1.79 2.07 2.36 2.65 2.94 3.23 3.52
1981 0.60 0.85 1. 13 1. 41 1.69 1. 97 2.25 2.53
1982 0.64 0.89 1.17 1.45 1. 73 2.01 2.29 2.57
1983 0.57 0.82 1.10 1. 38 1.66 1.94 2.22 2.50

1984 0.54 0.82 1. 14 1.46 1. 78 2.10 2.42 2.74
1985-1986 0.54 0.82 1.14 1. 46 1.78 2.10 2.42 2.74
1987-1989 0.54 0.84 1.18 1.52 1.86 2.20 2.53 2.87

1990· 0.54 0.84 1.18 1.52 1.86 2.20 2.53 2.87

DATE MAV 25. 1985



H-S

TABLE 1. 1. 1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emi 55 ions Trips* Emissions Mi les* Emissions Emissions
Years (Gm/Tr i p) Per Day (Gm/Day) Per Day (Gm/Mi 1e) (Gm/Mi Ie)

Pre-1963 22.45 3·05 47.99 31.10 4.10 7.84
1963-1967 22 ..45 3·05 47.99 31.10 0.80 4.54
1968-1970 22.45 3·05 47.99 31 •10 0.0 3.74

1971 16. 15 3·05 38.58 31.10 0.0 2.82
1972-1977 12.32 3·05 23.53 31.10 0.0 1.96
1978-1980 3.98 3·05 9.31 31. 10 0.0 0.69

1981 3.75 3.05 9.31 31. 10 0.0 0.67
1982 3.54 3·05 9.31 31.10 0.0 0.65
1983 3.31 3·05 9·31 31.10 0.0 0.62
1984 3.01 3·05 9.31 31.10 0.0 0·59

1985-1986 2.50 3.05 9.31 31. 10 0.0 0.54
1987-1989 2.05 3.05 9.31 31.10 0.0 0·50

1990+ 1.82 3·05 9.31 31 .10 0.0 0.48

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (G~/Mile)

DATE : MAY 25. 1985



H-6

TABU 1.1.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1963 7.84 7.84 7.84 7.84 7.84 7.84 7.84 7.84
1963-1967 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54
1968-1970 3.75 3.76 3.78 3.80 3.82 3.84 3.86 3.88

1971 2.83 2.84 2.87 2·90 2·92 2·95 2.97 3.00
1972-1974 1.97 1.99 2.02 2.05 2.08 2.12 2.15 2.18

1975- 1977 1.97 1.99 2.02 2.05 2.08 2. 11 2.15 2.18
1978-1979 0.69 0.71 0.74 0.76 0.79 0.82 0.84 0.87

1980 0.69 0.71 0.73 0.76 0.78 0.81 0.83 0.86
1981 0.67 0.68 0.71 0.73 0.75 0.78 0.80 0.82
1982 0.65 0.66 0.69 0.7' 0.73 0.75 0.78 0.80

1983 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0·77
1984 0.60 J.61 0.63 0.65 0.67 0.69 0.71 0·73

1385-1986 0.55 0.56 0.58 0.60 0.61 0.63 0.65 0.67
1987-1989 0.50 0.51 0.53 0·55 0.56 0.58 0.60 0.61

1990+ 0.48 0.49 0.51 0·52 0.54 0.55 0·57 0.59

DATE MAY 25. 1985



H-7 TABLE 1. I .21. DATE MAY 25. 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

TOTAL He (INCLUDES EVAP I CRANKCASE)

1980 1981 1983
January 1 of Calendar Year

E··--a:-;
8.1
8.0
6.9
6.8
6.6
5.2
5.0
2.3
2.3
2.1
2.0
1.9
1.6
1.5
1.4
1.2
1 . 1
0.9
0.8

MY·
1972
1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
It'81
1988
1989
1990
1991

19911990
MY· E••

197 1 1"'1:6
1972 8.1
1973 8.0
1974 7.9
1975 6.8
1!l76 6.6
1977 6.5
1978 5.0
1979 4.8
1980 2.2
1981 2.2
1982 2.0
1983 1.9
1984 1.8
1985 1.5
1986 1.4
1987 1 .2
1988 1.1
1989 0.9
1990 0.8

1989
MY· E••

T910 tn
1971 11.5
1972 8.0
1913 7.9
1974 7.8
1975 6.6
1976 6.5
1977 6.3
1978 4.8
1979 4.6
1980 2.2
1981 2.1
1982 I. 9
1983 1.8
1984 1.6
19851.4
1986 1.3
1987 1 . 1
1988 0.9
1989 0.8

1986 1987 1988
MY- E·· MY. E.· MY. E·.

1967 1"4:6 1968~ 1969~
1968 12.0 1969 12.0 1970 12.4
1969 11.9 1970 12.2 1971 11.3
1970 12.0 1971 11.1 1972 '7.9
1971 10.9 1972 7.8 1973 7.8
1972 7.7 1973 7.7 1974 7.7
1973 7.6 1974 7.6 1975 6.5
1974 7.5 1975 6.3 1976 6.3
1975 6.1 1976 6.1 1977 6.1
1976 5.9 1977 5.9 1918 4.6
1917 5.7 1978 4.4 1979 4.4
1978 4.2 1979 4.2 1980 2.1
1979 4.0 1980 2.0 1981 2.0
1980 1.9 1981 1.9 1982 1.8
1981 1. 8 1982 1.7 1983 1. 7
1982 I. 6 1983 1. 5 1984 1.!i
1983 1.4 1984 1.4 1985 1.3
1984 1.2 1985 1.1 1986 1.1
1985 1.0 1986 1.0 1987 0.9
1986 0.9 1981 0.8 1988 0.8

E··
~

14.5
11.9
11.8
11.8
10.7
7.6.
7.5
7.4
5.9
5.7
5.5
4.0
3.7
1.8
1.6
1.4
1.3
1.0
0.9

1985
MY-

T966
1967
1968
1969
1910
1971
1972
1973
1974
1975
1916
1977
1978
1979
1980
1981
1982
1983
1984
1985

1984
MY· E••

1965 1"4:6
1966 14.5
1967 14.4
1968 11.8
1969 11.6
191011.6
1971 10.4
1972 1.5
1973 7.4
1974 7.2
1975 5.7
1976 5.5
1977 5.2
1918 3.7
1979 3.4
1980 1.7
198 I 1.5
1982 1.3
1983 1.1
1984 6.9.

E··I4"7i
14.5
14.4
14.3
11 .6
11.5
11.4
10.2
1.4
7.2
7. I
5.5
5.2
5.<1
3.4
3.2
1.6
1.4
1.2
1.0

MY·
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983

1982
MY· E·.

1963~
1964 14.5
1965 14.4
1966 14.3
1967 14.2
1968 11.5
1969 11.3
1970 1,. 1
1971 9.9
1972 7.2
1973 7.1
1974 7.0
1915 5.2
1976 5.0
1971 4.7
1978 3.2
1979 2.9
1980 1.5
1981 1.2
1982 1 . 1

E··---;n
14.5
14.4
14.3
14.2
14. 1
11.3
11.2
to.9
9.1
1. I
7.0
6.8
5.0
4.7
4.4
2.9
2.6
1.3
1.1

MY·
1962
1963
1964
1965
1966
1961
1968
1969
1970
1971
1972
1913
1914
1975
1916
1977
1978
1979
1980
1981

E··---;n
11.8
14.4
14.3
14.2
14.1
14.0
11.2
11.0
10.6
9.4
1.0
6.8
6.6
4.1
4.4
4.1
2.6
2.2
1.3

MY·
1961
1962
1963
1964
1965
1966
1961
1968
1969
1910
1971
1912
1913
1914
1915
1916
1911
1918
1919
1980

20031992 1993 1994 1995
MY. E.· MY· E·. MY· E·· MY. E.·

ti73 B':t 'i91"4 B':t 1975 7":3 T976 -n
1974 8.1 1975 7.2 1976 7.2 1917 7.2
1975 7.1 1976 7.1 1977 7.1 1978 5.8
1916 6.9 1977 6.9 1978 5.7 1979 5.7
1977 6.8 1978 5.5 1919 5.5 1980 2.6
1978 5.4 1979 5.4 1980 2.5 1981 2.6
1919 5.2 1980 2.4 1981 2.5 1982 2.5
1980 2.4 1981 2.5 1982 2.4 1983 2.4
1981 2.4 1982 2.3 1983 2.3 1984 2.3
1982 2.2 1983 2.2 1984 2.2 1985 2.0
1983 2.1 1984 2.1 1985 2.0 1986 2.0
1984 2.0 1985 1.9 1986 1.9 1987 1.8
1985 1.71986 1.71987 1.71988 1.7
1986 1.6 1987 1.6 1988 1.6 1989 1.6
1987 1. 5 1988 1. 5 1989 1.5 1990 l. 4
1988 1.41989 1.41990 1.31991 1.3
1989 1.2 1990 1.1 1991 1.1 1992 1. I
1990 1.0 1991 1.0 1992 1.0 1993 1.0
1991 0.9 1992 0.9 1993 0.9 1994 0.9
1992 0 8 1993 0.8 1994 0.8 1995 0.8

January 1 of Calendar Year
1996 1997 1998 1999 2000 2001 2002

MY- E·· MY· E·. MY· E.· MY· E.· MY. E·. MY· E·· MY· E·.
1977 7":3 1978 6":t 1979 6":t 1980~ 1981 2":9 1982 2':9 'i983 2":8
1978 5.9 1919 5.9 1980 2.7 1981 2.9 1982 2.8 1983 2.8 1984 2.8
1979 5.8 1980 2.7 1981 2.8 1982 2.7 1983 2.7 1984 2.8 1985 2.6
1980 2.6 1981 2.7 1982 2.7 1983 2.6 1984 2.7 1985 2.5 1986 2.5
1981 2.7 1982 2 6 1983 2.6 1984 2.6 1985 2.4 1986 2.4 1987 2.4
1982 2.5 1983 2 5 I~A4 2.6 1985 2.4 1986 2.4 1987 2.3 1988 2.3
1983 2.4 1984 2.5 1985 2.3 1986 2.3 1987 2.3 1988 2.3 1989 2.3
1984 2.4 1985 2.2 1986 2.2 1987 2.2 1988 2.2 1989 2.2 1990 2.0
1985 2.1 1986 2.1 1987 2.1 1988 2.1 1989 2.1 1990 1.9 1991 1.9
1986 2.0 1987 2.0 1988 2.0 1989 2.0 1990 1.9 1991 1.9 1992 1.9
1987 1.9 1988 1.9 1989 1.9 1990 1.8 1991 1.8 1992 1.8 1993 1.8
1988 1.8 1989 I. 8 1990 1. 7 1991 1. 7 ·1992 1.7 1993 1. 7 1994 1.7
1989 1.7 1990 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 1995 1.6
1990 1.5 1991 1.5 1992 1.5 1993 1.5 1994 1.5 1995 1.5 '1996 1.5
1991 1.4 1992 1.4 1993 1.4 1994 1.4 1995 1.4 1996 1.4 1997 1.4
1992 1. 3 1993 1. 3 1994 1.3 1995 1. 3 1996 1. 3 1997 1. 3 1998 1. 3
1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1 1998 1.1 1999 1.1
1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0
1995 0.9 1996 0.9 1991 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9
1996 0.8 1997 0.8 1998 0.8 1999 0.8 2000 0.8 2001 0.8 2002 0.8

MY·
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

~
2.9
2.6
2.6
2.5
2.4
2.3
2.1
2.0
1.9
1.9
1.8
1 . .,

1.6
1.5
1.4
1.3
1.1
1.0
0.9
0.8

OM' IndIcates the model year.
oOl IfllJt<.alt's the average grams/mile emission level for model year *MY* on January lof the given calendar year. These

emISSIon levels are calculated for the basic test conditions: 19.6 MPH. TEMp s 75 Degrees F. 20.6% of VMT traveled
In cold start. 52.1% of VMT tn stabilized. and 27.3% of VMT In a hot start. Emissions are based on the January 1
mileage accumulation figures gIven in Table 1. l.4.



H-8 TABLE ,. 1. 28 DATE MAY 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

CO

1980 198' '983
January 1 of Calendar Year

1990 1991
MY* E** MY* E··

1911 89":2 1972 7'7.4
1972 76.3 1913 76.3
1973 75.1 1914 15. 1
1974 73.8 1975 53.4
1975 52.0 1976 52.0
.976 50.5 1977 50.5
1977 48.9 1978 48.9
1978 47.2 1979 47.7
1979 45.4 1980 13.7
1980 13.2 1981 20.7
1981 19.3 1982 18.3
1982 16.8 1983 16.7
1983 15.0 1984 16.2
1984 14.31985 13.6
1985 11:71986 11.7
1986 9.7 1987 9.4
1987 7.3 1988 7.3
1988 5.2 1989 5.2
1989 2.9 1990 2.9
1990 1 .4 1991 1 . 4

1989
MV· e*·

1910 89.2
1911 87.7
1972 15.1
1913 13.8
1914 12.5
1915 50.5
1976 48.9
1971 41.2
1918 45.4
1919 43.5
1980 12.1
1981 17.7
1982 15. 1
1983 13.3
1984 12.3
1985 9.1
1986 1.6
1981 5.2
1988 2.9
1989 1.4

e**
~
81.1
86.2
13.8
72.5
71.1
48.9
47.2
45.4
43.5
41.5
12. 1
16. 1
13,4
11.4
10.1
7.6
5.3
2.9
1.4

MY·
1969
1970
1971
1972
1913
1914
1975
1916
1977
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988

19881986 1987
MY* e** MY* e*.

1967 'iTi":8 1968~
1968 93.4 1969 93.4
1969 92.1 1970 86.2
1970 84.6 1971 84.6
1971 82.9 1972 72.5
1912 11. 1 1973 71.1
1973 69.6 1974 69.6
1974 68.0 1915 47.2
1975 45.4 1976 45.4
1916 43.5 1977 43.5
1971 41.5 1978 41.5
1978 39.4 1979 39.4
1919 37.2 1980 11.4
1980 to.8 1981 14.3
1981 12.5 1982 11.5
1982 9.5 1983 9.5
1983 7.4 1984 7.9
1984 5.5 1985 5.3
1985 2.9 1986 2.9
1986 1.3 1987 1.4

~
111. 8
110.8
92.1
90.8
82.9
81.1
69.6
68.0
66.3
43.5
41.5
39.4
37.2
34.8
to.O
10.5
7.5
5.2
3.0
1.3

1985
MY·

1966
'967
1968
1969
1970
1971
1972
1913
1974
1975
1976
1977
1918
1979
1980
1981
1982
1983
1984
1985

1984
MY* E'·

1965 'iTi":8
1966 110.8
1967 t09.7
1968 908
1969 89.4
1970 81.1
1971 79.1
1972 68.0
1973 66.3
1974 64.5
1975 41.5
1976 39.4
1977 37.2
1978 34.8
1979 32.3
1980 9.3
1981 8.5
1982 5.2
'983 2.9
1984 1 ,,3

E*·
'iTi":8
110.8
t09.7
t08.5
89.4
87.9
79. ,
77.. 1
66.3
64.5
62.6
39.4
37.2
34.8
32.3
29.6
8.5
6.3
2.9
1.4

MY*
1964
'965
'966
1967
1968
1969
'970
'971
'972
1973
1974
1975
1976
1977
1978
1979
1980
198'
1982
1983

'982
MY* E**

1963 'iTi":8
1964 110.8
1965 t09. 7
1966 t08. 5
1967 t07. 3
1968 87.9
'969 86.4
1970 77.1
1971 74.9
1972 64.5
1973 62.6
1974 60.6
1975 37.2
'976 34.8
'917 32.3
1978 29.6
1979 26.8
1980 7.7
'981 3.9
1982 1.4

~
111.8
, '0 .. 8
109.7
'08.5
t07.3
t06.0
86.4
84.7
74.9
72.7
62.6
60.6
58.5
34.8
32.3
29.6
26.8
23.8
6.8
2.4

MY*
1962
'963
1964
'965
1966
1967
1968
'969
'970
1971
1972
1973
'974
1975
1976
'977
1978
'979
'980
198'

E**
TIT:8
110.8
109.7
108.5
101.3
106.0
'04.6
84.7
82.9
72.7
10.2
60.6
58.5
56.3
32.3
29.6
26.8
23.8
20.6
6.2

MY*
1961
1962
1963
1964
1965
1966
1961
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1980

1992 1993 2000 2001
~

32.2
29.7
28.1
26.6
25.5
24.4
2'2.7
21.5
20.3
19.0
11.6
16.1
14.5
12.8
11 . 1
9.2
7.2
5.1
2.9
1.4

2003
MV'

1984
1985
1986
1981
19A8
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001
2002
2003

~
29.7
31.2
28.7
27.7
25.5
24.4
23.3
21.5
20.3
19.0
17.6
16.1
14.5
12.8
11 . 1
9.2
7.2
5.1
2.9
1.4

2002
MV*

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001
2002

E*·
29.9
28.8
30.2
21.7
26.6
24.4
23.3
22.1
20.3
19.0
17 .6
16.1
14.5
12.8
11.1
9.2
1.2
5.1
2.9
1.4

MV·
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

E··
30.8
29.0
27.9
29.2
26.6
25.5
23.3
22.1
20.8
19.0
17 .6
16.1
14.5
12.8
11 . 1
9.2
7.2
5.1
2.9
1.4

MV·
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000

January 1 of Calendar Year
1996 1997 1998 1999

MV· E·· MV· e·· MV· E·. MV* E··
1971 57":2 1978 57":2 1919 57.2 1980~
1978 56.0 1979 56.0 1980 16.7 1981 29.9
1979 54.7 1980 16.4 19R1 29.0 1982 28.1
1980 16.0 1981 28.0 1982 27.1 1983 26.9
1981 26.9 1982 76.0 1983 25.9 1984 28.0
1982 24.9 190:1 :'1 8 1'1/14 26.8 1985 25.5
1983 23.6 1984 ~5.G tU85 24.3 1986 24.3
1984 24.2 1985 23.0 1986 23.0'1987 22.1
1985 21.7 1986 21.7 1987 20.8 1988 20.8
1986 20.2 1987 19.4 1988 19.4 1989 19.4
1987 18.0 1988 18.0 1989 18.0 1990 17.6
1988 16.5 1989 16.5 1990 16.1 1991 16.1
1989 14.8 1990 14.5 1991 14.5 1992 14.5
1990 12.8 1991 12.8 1992 12.8 1993 12.8
1991 11. 1 1992 11.1 1993 11.1 1994 11.1
1992 9.2 1993 9.2 1994 9.2 1995 9.2
1993 7.2 1994 7.2 1995 7.2 1996 7.2
1994 5.1 1995 5.1 1996 5.1 1997 5.1
1995 2.9 1996 2.9 1991 2.9 1998 2.9
1996 1.4 1991 1.4 1998 1.4 1999 1.4

'995
MY· E··

1976 ""5"f:2
1977 56.0
1978 54.7
1979 53.4
1980 15.6
1981 25.8
1982 23.8
1983 22.4
1984 22.8
1985 20.2
1986 '8.7
1987 16.5
1988 '4.8
1989 '3 .. 1
1990 11.1
1991 9.2
1992 7.2
1993 5.1
1994 2.9
1995 1.4

1994
MY* E··

'975 57":2
'976 56.0
1917 54.7
1978 53.4
1979 52.0
1980 15.2
'981 24.7
1982 22.5
1983 21. 1
'984 21.3
198518.7
'986 17 . ,
1987 14.8
'988 13.1
1989 11 .3
1990 9.2
1991 7.2
'992 5.1
1993 2.9
1994 1.4

E·*
~
56.0
54.7
53.4
52.0
50.5
14.1
23.4
21.2
19.7
19.7
17 . 1
15.4
13. I
11.3
9.4
7.2
5.1
2.9
1.4

MY·
1974
1975
1916
1977
1918
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

~
77.4
76.3
54.7
53.4
52.0
50.5
48.9
14.3
22.1
19.8
18.2
18.0
15.4
13.6
11.3
9.4
7.3
5.1
2.9
1.4

MY*
'i973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
'984
1985
1986
1987
1988
1989
1990
199'
1992

*MY -- IndIcates the model year.
··E -- Indicates the average grams/mIle em'lsslon level for model year "MY· on Januarv 1 of the gIven calendar year. These

emissIon levels are calculated for the basIc test conditions: 19.6 MPH. TEMP·75 Degrees F. 20.6% of VMT traveled
in cold start, 52.1% of VMT In stabIlIzed. and 21.3% of VMT In a hot start. EmIssions are based on the January 1
mIleage accumulatIon figures gIven In Table 1.1.4.



H-9 TABLE 1.1.2C DATE MAV 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTV GASOLINE POWERED VEHICLES

NOx

1980 1984
~

3.4
3.4
3.4
4.3
4.3
4.3
4.3
4.3
3.3
3 3
2.7
2.7
2.4
2.3
2.2
1.8
0.9
0.8
0.6
0.5.

MV·
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··-n
3.4
3.4
3.4
3.4
3.4
3.4
4.3
4.3
4.3
4.3
4.3
3.2
3 1
2.6
2.6
2.0
1.9
1.8
1.5

1981 1982 1983
MV. E·. MY. E.· MV· E··

1962 --:J:4 1963 --:J:4 1'964 --:J:4
1963 3.4 1964 3.4 1965 3.4
1964 3.4 1965 3.4 1966 3.4
1965 3.4 1966 3.4 1967 3.4
1966 3 4 1967 3.4 1968 4.3
1967 3.4 1968 4.3 1969 4.3
1968 4.3 1969 4.3 1970 4.3
1969 4.3 1970 4.3 1971 4.3
1970 4.3 1971 4.3 1972 4.3
1971 4.3 1972 4.3 1973 3.3
1972 4.3 1973 3.2 1974 3.2
1973 3.2 1974 3.2 1975 2.7
1974 3 2 1975 2.7 1976 2.7
1975 2.6 1976 2.6 1917 2.3
1976 2.6 1917 2.2 1918 2.2
1917 2. 1 1918 2.1 1979 2. 1
1978 2.0 1979 2.0 1980 1.7
1979 1.9 1980 1.6 1981 0.8
1980 1.6 1981 0.7 1982 0.7
1981 0.6 1982 0.6 1983 0.6

MY·
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1919
1980
1981
1982
1983
1984

~anuary 1 of Calendar Year
1985 1986 1987 1988

MY· Eo. MY· E·. MV· EO. MY· EO.
1966 --:J:4 T961 --:J:4 1968 -U 1969 -U
1967 3.4 1968 4.3 1969 4.3 1970 4.3
1968 4.3 1969 4.3 1970 4.3 1971 4.3
1969 4.3 1910 4.3 1971 4.3 1972 4.3
1970 4.3 1971 4.3 1972 4.3 1973 3.4
1971 4.3 1972 4.3 1973 3.4 1974 3.4
1972 4.3 1913 3.3 1914 3.3 1975 2.8
1973 3.3 197~ 3.3 1915 2.8 1976 2.8
1914 3.3 1975 2.7 1916 2.1 1977 2.6
1915 2.7 1976 2.1 1917 2.6 1918 2.6
1916 2.1 1917 2.5 1978 2.5 1979 2.5
1977 2.4 1978 2.4 1979 2.4 1980 2.1
1978 2.4 1919 2.4 1980 2.0 1981 1.2
1919 2.3 1980 1.9 1981 1.11982 1.1
1980 1.9 1981 1.01982 1.11983 1.0
1981 0.9 1982 1.0 1983 0.9 1984 0.9
1982 0.9 1983 0.8 1984 0.8 1985 0.8
1983 0.7 1984 0.7 1985 0.7 1986 0.7
1984 0.6 1985 0.6 1986 0.6 1987 0.6
1985 0.5 1986 0.5 1981 0.5 1988 0.5

1989 1990 1991
MV· E·. MV· E·· MV· E··

1970~ T9'71 -U 1972~
1971 4.3 1972 4.3 1973 :' 4
1972 4.3 1973 3.4 1974 3.4
1973 3.4 1974 3.4 1975 2.8
1974 3.4 1975 2.8 1976 2.8
1975 2.8 t976 2.8 1977 2.8
1976 2.8 1977 2.8 1978 2.8
1977 2.7 1978 2.7 1979 2.1
1978 2.6 1979 2.6 1980 2.2
1979 2.6 1980 2.2 1981 1.4
1980 2.1 1981 1.3 1982 1.4
1981 1.21982 1.31983 1.2
1982 1.2 1983 1. I 1984 1.2
1983 1.1 1984 1.1 1985 1. I
1984 1.0 1985 1.0 1986 1.0
1985 0.9 1986 0.9 1987 1.0
1986 0.8 1987 0.9 1988 0.9
1987 0.7 1988 0.7 1989 0.7
1988 0.6 1989 0.6 1990 0.6
1989 0.5 1990 0.5 1991 0.5

1994 1995 1996

E··
~

3.0
3.0
2.4
1.6
1.6
1.5
1.5
1.5
1.4
1.4
1.3
1.3
1.2
1.1
1.0
0.9
0.7
0.6
0.5

t··
~

1.8
1.8
1.9
1.8
1.8
1.7
1.7
1.6
1.5
1.4
1.3
1.3
1.2
1. I
1.0
0.9
0.7
0.6
0.5

2003
MV"

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

~
1.8
1.8
1.8
1.8
1.8
1.8
1.7
1.7
1.6
1.5
1.4
1.3
1.3
1.2
1.1
1.0
0.9
0.7
0.6
0.5

2002
MV·

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

E··-n
1.7
1.8
1.8
1.7
1.8
1.7
1.7
1.6
1.5
1.4
1.3
1.3
1.2
1.1
1.0
0.9
0.7
0.6
0.5

2001
MY·

"i982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

E··-n
1.8
1.7
1.8
1.7
1.7
1.7
1.7
1.6
1.5
1.4
1.3
1.3
1.2
1.1
1.0
0.9
0.7
0.6
0.5

2000
MV·

1981
1982
1983
198..
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

~anuary 1 of Calendar Year
1997 1998 1999

'IY· E·· MY' E·· MY. E··
1::*78~ 1979 :J.1 1980 -U
1979 3.0 1980 2.5 1981 1.8
1980 2.5 1981 1.7 1982 1.8
1981 1.7 1982 1.7 1983 1.6
1982 1.71983 1.61984 1.7
198:1 1 f; 1~JA4 1.7 1985 1.7
1984 1.6 1~85 1.6 1986 1.6
1985 1.5 1986 1.5 1987 1.7
1986 1.5 1987 1.6 1988 1.6
1987 1.5 1988 1.5 1989 1.5
1988 1.4 1989 1.4 1990 1.4
1989 1.3 1990 1.3 1991 1.3
1990 1.3 1991 1.3 1992 1.3
1991 1.2 1992 1.2 1993 1.2
1992 1. 1 1993 1. 1 1994 1. 1
1993 1.0 1994 1.0 1995 1.0
1994 0.9 1995 0.9 1996 0.9
1995 0.7 1996 0.7 1997 0.7
1996 0.6 1997 0.6 1998 0.6
1997 0.5 1998 0.5 1999 0.5

MV·
1971
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996

E··
~

3.0
3.0
2.9
2.4
1.6
1.6
1.5
1.5
1.4
'1. 3
1 3
1.3
1.2
1.1
1.0
0.9
07
o 6
0.5

MY·
"i976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995

E··
2":9

2.9
3.0
2.9
2.9
2.4
1.5
1.5
1.4
1.4
1.3
1.3
1.3
1.2
1.1
1 0
0.9
0.7
0.6
0.5

MY·
1975
1916
1917
1978
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

1992 1993
MV. E·. MV· E··

1973~ 1974~
1974 3.4 1915 2.9
1975 2.9 1976 2.9
1976 2.8 1917 2.9

. 1977 2.9 1978 2.9
1918 2.8 1919 2.8
1979 2.8 1980 2.3
1980 2.3 1981 1.5
1981 1.4 1982 1.5
1982 1.4 1983 1.3
1983 1.3 1984 1.3
1984 1.3 1985 1.3
1985 1.21986 1.2
1986 1.1 1987 1.2
1987 1.1 1988 1.1
1988 1.0 1989 1.0
1989 0.9 1990 0.9
1990 0.7 1991 0.7
1991 0.6 1992 0.6
1992 0.5 1993 0.5

/

.MY -- Indicates the model year.

.oE -- Indicates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These
emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
In cold st~rt. 52.1% of VMT in stabilized, and 27.3% of VMT in a hot start. Emissions are based on the ~anuary 1
mileage accumulation figures given in Table 1.1.4.
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TABLE 1.1.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

• IER • ZML + (OR • M)

He

eo

NOx

Model
Year's

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981
1982
1983
1984

1985-1989
1990+

Pre-196a
1968-1969
1970-1971
1972-1974
1975-1979

1910
1911
1982
1983
1984

1985-1986
1917-1989

1990+

Pre-1968
1968-1972
1973-1974
1975-1976
1977-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990+

Zero Mi Ie
Emission Level

(GramS/Min.)

1. 32
1.07
0.54
0.72
0.30
0.07
0.09
0.09
0.09
0.09
0.09
0.09

13.76
13.99
11.84
12.66
6.00
1.83
1.63
1 . 55
1.48
1. 48
1. 48
1.48
1.48

0.09
0.17
0.14
0.26
0.18
0.17
0.08
0.08
0.08
0.08
0.08
0.08
0.08

Deterioration
Rate

(Gm/Min/l01< Mi)

0.03
0.06
0.07
0.07
0.07
0.04
0.04
0.04
0.04
0.04
0.04
0.04

0.40
0.63
0."
0.76
0.15
0.15
0.12
0.81
0.82
0.12
0.82
0.82
0.82

0.0
0.0
0.0
0.0
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

• WMERE IER
ZML
OR
M

• Idle emission rate
• Zero mile level
• Deterioration Rate
• Cumulative Mileage / 10.000

DATE MAY 25. 1985
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TABLE 1.1.1t

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mi 1eage Jan 1 Mi leage Jan 1
Year Registration Accumulation Registration Accumulation Mileage

I ndex,.i* Mix* Rate Mix Rate Accumulation
per vehiele* (f 1eet) (f 1eet)

1 0.080 12818. 0.027 12818. 1602.
2 0.101 12102. 0.101 12639. 9591.
3 0.095 11427. 0.095 11933. 21873.
!t 0.089 10789. 0.089 11267. 33lt70.
5 0.083 10187. 0.083 10638. 44420.

6 0.077 9619. 0.077 10045. 54758.
7 0.071 9082. 0.071 9lt85. 64520.
8 0.065 8575. 0.065 8955. 73738.
9 0.059 8096. 0.059 8455. 82440.

10 0.053 76lt5. 0.053 7983. 90657.

11 0.Olt7 7218. 0.Olt7 7538. 98ltlS.
12 0.041 6815. O.O!tl 7117. 105740.
13 0.035 6435. 0.035 6720. 112657.
14 0.029 6076. 0.029 6345. 119187.
15 0.023 5737. 0.023 5991. 125354.

16 0.017 5416. 0.017 5657. 131176.
17 0.011 5114. ().011 53!t0. 136673.
18 0.008 4829. 0.008 50!t3. 141863.
19 0.006 4559. 0.006 4761. 146763.
20+ 0.008 4305. 0.008 4495. 151390.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 1.1.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
JANUARY 1. 1988

(A) (B) (C-A*B/OAF) (0) (C*O/TFNORM)
Model LOV Fleet Sales LOGV Annual Mileage Travel
Years Registraticin Fraction~ Registratio~ Accrual Rate (C*O) Fractions

1988 0.027 0.910 0.024 0.027 12818. 345.4 0.036
1987 0.101 0.920 0.093 0.103 12639. 1304.3 o. 137
1986 0.095 0.923 0.088 0.097 11933· 1162. 1 0.122
1985 0.089 0.934 0.083 0.092 11267. 1040.2 0.109
1984 0.083 0.940 0.078 0.087 10638. 921.8 0.097

1983 0.077 0.947 0.073 0.081 10045. 813.5 0.085
1982 0.071 0.954 0.068 0.075 9485. 713.5 0.075
1981 0.065 0·939 0.061 0.068 8955. 607.0 0.064
1980 0.059 0.966 0.057 0.063 8455. 535.2 0.056
1979 0.053 0.972 0.052 0.057 7983. 456.7 0.048

1978 0.047 0·991 0.047 0.052 7538. 389.9 0.041
1977 0.041 0.996 0.041 0.045 7117. 322.8 0.034
1976 0.035 0·997 0.035 0.039 6720. 260.4 0.027
1975 0.029 0·997 0.029 0.032 6345. 203.7 0.021
1974 0.023 1.000 0.023 0.026 5991. 153.0 0.016

1973 0.017 1.000 0.017 0.019 5657. 106.8 0.0 11
1972 0.011 1.000 0.011 0.012 5340. 65.2 0.007
1971 0.008 1.000 0.008 0.009 5043. 44.8 0.005
1970 0.006 1.000 0.006 0.007 4761. 31.7 0.003
1969- 0.008 1.000 0.008 0.009 4495. 39.9 0.004

OAF: 0.902 TFNORM: 9518.0

WHERE

A - January 1 registration mix from Table 1.1.4.
a - Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 1.1.4.

adjusted to January 1
0(1) - Annual Miles(l)
O(MYI) •• 25* (Annual Miles(MYI» + .75* (Annual Miles(MYI-l». MYI.2 ••••• 20+

NOTE: In general. the travel weighting fractions will change for ev~ry

calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985
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TA8LE 1.1.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

• SCF(s.sadj) = SF(s)/SF(sadj)

A 8 C 0 E _~F,--- _

Pollutant
and

Model Years

SF(s) EXP(A + 8·5 + C·s' + O·S' + E+s' + F·s·). HC & CO
A + 8·5 + C·s' + D's' + E·s' + F+s' . NOlC.Pre-1978

EXP(A + 8·5 + C·s' + 0+5' + E·s' + F·s'). NOlC,1978+

HC
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975-1977
1978-1979

1980
1981+

CO
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975-1977
1978-1979

1980
1981+

NOlC
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975-1977
1978-1979

1980
1981+

0.231026E+Ol -0.289572E+00
0.239726E+01 -0.299985E+00
0.240873E+Ol -0.308187E+00
0.223217E+OI -0.284985E+00
0.225223E+Ol -0.287778E'00
0.234948E+OI -0.304959E+00
0.268382E'Ol -0.344633E+00
0.239540E'Ol -0.335781E+00
0.121545E'01 -0.707633E-OI
0.144386E'01 -0.880857E-Ol
0.984090E+00 -0.567319E-Ol

0.233989E+01 -0.296978E+00
0.246551E+Ol -0.305023£+00
0.277804£'01 -0.319130E+00
0.278899E'Ol -0.327107E'00
0.270743E+OI -0.331038£+00
0.268454E'01 -0.332817E+00
0.283929£+01 -0.368756E+00
0.248747E+Ol -0.391562E'00
0.116177£+01 -0.592737E-Ol
0.881952E+00 -0.449976E-Ol
0.858419E'00 -0.437969E-Ol

0.168635E+Ol -0.1 18303E+00
0.122677E+Ol -0.444978E-OI
0.101743E'01 -0. 118958E-Ol
0.9876ooE+00 -0. 195674E-Ol
0.115917E+Ol -0.444536E-Ol
0.128169E+Ol -0.804874E-Ol
0.783838E+00 0.328549£-03
0.94213IE+00 -0.423240E-01
0.308282E+00 -0.230362£-01
0.295046E+00 -0.236333£-01
0.386041E+00 -0.26296IE-OI

0.152990E-OI
0.161351E-Ol
0.168168£-01
0.153833E-Ol
0.156820£-01
0.168416E-Ol
0.195417£'-01
0.211609E-Ol
0.446460E-03
0.735680E-03
0.332820£-03

0.16oo71E-Ol
0.160497£-01
0.153183£-01
0.162943£-01
0.176179£-01
0.176277E-Ol
0.210782£ -01
0.270721E-01
0.0
0.0
0.0

0.654975£-02
0.262476E-02
0.914365E-03
0.169645E-02
0.296425E-02
0.535735E-02
0.106029E-02
0.386253E-02
0.372830E-03
0.437750E-03
0.336740E-03

-0.446689E-03
-0.487491E-03
-0.506843£-03
-0.456138£-03
-0. 473179E -03
-0.509623E-03
-0.625720E-03
-0.731550E-03
0.0
0.0
0.0

-0.477396E-03
-0.473969E-03
-0.422327E-03
-0.467573E-03
-0.538583E-03
-0.524123E-03
-0.676438E-03
-0.976178E-03
0.0
0.0
0.0

-0. 137139E-03
-0.567150E-04
-0.215740E-04
-0.404oooE-04
-0. 668990E-04
-0. 118891E-03
-0. 319350E-04
-0. 939853E-04
0.0
0.0
0.0

0.648183E-05
0.729093E-05
0.753855E-05
0.673486E-05
0.707954E-05
0.759516E-05
0.978442E-05
O. 1207 15E -04
0.0
0.0
0.0

0.706752£-05
0.699075E-05
0.584948E-05
0.671906E-05
0.817402E-05
0.772221E-05
O. 106267£ -04
O. 165270E -04
0.0
0.0
0.0

0.1oo849E-05
0.434293E-06
0.1823OOE-06
0.328001£-06
0.522365E-06
0.901060E-06
0.290389E-06
0.753883E-06
0.0
0.0
0.0

-0.363456E-07
-0.419769E-07
-0.431596E-07
-0.383798E-07
-0.408456E-07
-0.434963E-07
-0.583369E-07
-0.748566E-07
0.0
0.0
0.0

-0.403978E-07
-0. 399758E-07
-0.314969E-07
-0.374401E-07
-0.477803E-07
-0. 437025E-07
-0.636405E-07
-0.104317E-06
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE; s = average ~~eed (mph)
sadj = basic test procedure speed; adjusted for fraction of cold start operation lC

and fraction of hot start operation w, [ l/sadj • (w+lC)/26 + (l-w-lC)/16 ]

DATE MAY 25, 1985
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TABLE ,. 1.71.

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
lOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

• TCF(b) s EXP( TC(b) • (T - 75.0)

Pol
Model
Years

Test .eglllent 1
TC Low TC Higl.

Test seglllent 2
TC Low TC High

Test seglll8nt 3
TC Low TC HIgh

He

CO

NOx

Pre-19G8
1968-1969
1970-1971
1972- 1974
1975- 1979

1980
1981+

Pre-19G8
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981+

Pre-1968
1968-1972
1973-1974
1975-1976
1977 - 1919

1980
1981+

-0.20623E-Ol
-0.2.462E-Ol
-0.21255E-Ol
-0.21427£-01
-0.23517E-Ol
-0. 27793E-Ol
-0.33883E-Ol

-0. 13487E-Ol
-0.21126E-OI
-0.20843E-Ol
-0. 19091E-Ol
-0.24835E-Ol

see NOTE 2
see NOTE 2

-0. 16897E-03
-0. 2507.E-03
0.38855E-02

-0. 45504E-04
-0.76044£-02
-0.301 to£-02
-0.53710E-02

-0. 14381E-01
-0.12552E-Ol
-0. 10888£ -0 I
-0. 66107E -02
-0. '.095£-0'
-0.14095£-01
0.11959£-01

-0. 14691E-Ol
-0.38767E-Ol
-0.21165E-Ol
-0.13146£-01
-0.19612E-01
-0.19612£-01
-0. 12596E-Ol

0.38841E-02
-0. t0389E -02
-0.I8301E-Ol
-0.71420E-02
-0.26153E-Ol
-0.26153£-01
-0.34416E-Ol

-0.24032E-02
-0.32017£-02
-0.52755£-03
-0.39442£-03
-0.88057E-02
-0.10177E-Ol
-0.10113£-01

O. 15784E -02
-0. 15289£ -02
-0.59951£-02
-0.42373E-03
-0.88336£-02
-0. 17783£ -01
-0.18813£-01

-0.89245E-02
-0.59791£-02
-0.24156E-02
-0.12575E-02
-0.68045£-02
-0 67130£-02
-0.65050£-02

0.13219E-02
0.42667£-02

-0.47925E-03
0.26288E-02
0.26179£-01
0.26179£-01

-0. 12627E-04

0.37462£-02
0.84685E-02
0.23603E-Ol
0.24717E-Ol
0.48537E-Ol
0.48537£-01
0.13861£-01

-0.87325E-02
-0.92466£-02
-0. 10925£ -01
-0.87910£-02
-0.18603£-01
-0. 18603E-Ol
-0.35871E-Ol

-0.10081£-02
-0.86884£-03
0.93659E-03
0.49731£-02

-0. 16222E -02
-0.82680E-02
-0.80650£-02

0.1 t097E-02
0.15749E-02
O. 18253£ -02
0.57982E-02

-0. 11553E-02
-0. t0871E-Ol
-0. 11951E-01

-0.72580£-02
-0.62690E-02
-0.21 188E -02
-0.53153E-03
-0.54198£-02
-0.45310£-02
-0. 85650E-02

0.34799E-02
0.75843£-02
0.76666£-02
0.12320E-OI
0.24297E-OI
0.24297E-OI
0.78765E-02

0.11014E-01
0.25179E-Ol
0.28483E-01
0.25848E-01
0.31439E-OI
0.31439E-01
0.96939E-02

-0.10839E-Ol
-0.10108E-Ol
-0.18042E-OI
-0. 75470E-02
-0.20878E-Ol
-0.20878E-Ol
-0. 28830E-Ol

• WH£AE

TCF(b) = Te~erature correction factor for appropriate pollutant.
aNblent teNPerature. and Nadel Vear; for test seglllent b

T = ANblent temperature (Fahrenheit)
TC(b) = Temperature correction factor coefficIent for approprIate pollutant.

reference temperature and NOdel Vear; for test segNent b
75.0 = Reference teNPerature

NOTE 1 : The teNPerature correction factor Is used In conjunctIon With the Alpstwxn
correction factor given In Table l.l.7B.

NOTE 2 Offset model used for Bag 1 CO. Offset· -1.3812·(T - 75.0).

DAT£ : MAY 25. 1985



H-15

TABLE 1. 1. 7B

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE

LIGHT OUTY GASOLINE POWEREO VEHICLES

Model
f.2! __Y~e,.",a:.:.r-"S~

Normalized Fractions
Test 5eg.#1 Test 58g.#2 Test 58g.#3 Total Test

_8_1_ __0_1_ ~ .J.L --ll.. ~ ~ --.QQ...

HC

co

NO.

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990·

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990·

Pre-1968
1968-1972
1973-1974
1975-1976
1977-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990·

1.282
•. 345
1.345
1.398
1.856
2.200
2.654
2.609
2.613
2.603
2.617
2.634
2.639

1.277
1.442
1.553
1.573
1.792
2.403
3.724
3.854
3.865
3.959
3.946
3.941
3.935

1 . 121
1.199
1.262
1.297
1.371
1.313
1.752
1.652
1.725
1. 817
1.818
1.830
1.830

0.025
0.074
0.178
0.060
0.345
0.714
0.960
1.101
1.097
1.285
1. 173
1.104
1.051

0.033
0.071
0.109
0.054
0.177
0.278
1.325
2.041
2.030
2.285
'2. 124
2.009
1.940

0.009
-0.004
0.022
0.012
0.040
0.047
0.129
0.121
0.137
0.167
0.167
0.169
0.169

0.973
0.946
0.919
0.885
0.765
0.571
0.383
0.387
0.384
0.372
0.371
0.368
0.368

1.017
0.996
0.933
0.902
0.882
0.649
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.785
0.793
0.770
0.781
0.766
0.810
0.737
0.768
0.728
0.707
0.707
0.703
0.704

0.028
0.054
0.118
0.055
0.233
0.171
0.375
0.435
0.443
0.529
0.510
0.499
0.489

0.029
0.042
0.079
0.079
0.157
0.061
0.792
1.152
1 . 153
1 .351
1 .254
1.186
1.144

0.001
-0.002
0.004
0.004
0.046
0.034
0.123
0.115
0.129
0.148
0.148
0.149
0.149

0.839
0.842
0.894
0.919
0.802
0.914
0.929
0.957
0.958
0.989
0.981
0.973
0.969

0.758
0.674
0.711
0.755
0.628
0.621
0.853
0.755
0.746
0.675
0.686
0.689
0.694

1.319
1.245
1.242
1.194
1.166
1.125
0.935
0.951
0.973
0.942
0.942
0.939
0.939

0.019
0.048
0.093
0.036
0.196
0.143
0.310
0.365
0.367
0.417
0.404
0.391
0.385

0.025
0.033
0.038
0.029
0.109

.0.076
0.659
1.010
1.007
1.163
1.081
1.014
0.979

-0.009
0.006
0.027
0.016
0.063
0.054
0.173
0.162
0.183
0.219
0.219
0.222
0.222

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.025
0.056
0.124
0.051
0.246
0.274
0.478
0.553
0.557
0.654
0.618
0.594
0.577

0.029
0.046
0.074
0.060
0.141
0.110
0.165
1.296
1.294
1.492
1.386
1.308
1.263

0.0
0.0
0.014
0.009
0.049
0.042
0.138
0.129
0.145
0.172
0.172
0.173
0.173

NOTE: The fractlons given in this table are used in the calculation of the
operating-mOdel temperature correction factor (OMTCF).

WHERE ; OMTCF
TERMI
TUM2
TERM3
OENOM

W
X

TCF(b)

M

• «TERMI • TERM2 • TERM3)/OENOM)
• W -TCF(1)-(B1.01-M)
• (1-W-X)-TCF(2)-(B2·02-M)
• X -TCF(3)-(B3.03-M)
• BO • OO-M
• Fraction of VMT In the cold start mode
• Fraction of VMT in the hot start mode
• Temperature COrreCtlon factor for pollutant. model

year; for test segment b
• Cumulatlv. mil.age / 10,000

OATE MAY 25. 1985
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TABLE 1.1.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

* ACCF- U*V*{A + B*{T-75) -1) + 1

"'ode1
Years A

HC
B A

CO
B A

NOx
B

Pre-1975 0.1023E+Ol 0.3344E-02 0.1202E+Ol0.1808E-02 0.1299E+Ol0.5643E-04
1975+ 0.1000E+Ol0.3512E-02 0.1130E+Ol0.1528E-02 0.1221E+Ol0.4262E-03

* WHERE :

ACCF - Air Conditioning Correction Factor
V - Fraction of.vehicles which are equipped with AC given in Table 1.1.8B
U - Fraction of vehicles with AC that are using it - (DI-DILO)/{DIHI-DI).

O<-U<-l
DI - Discomfort index - {DB+WB)*.!t+15
DILO - The highest discomfort index where no AC is used
DIMI - The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb temperature (Fahrenheit)
WB - Wet bulb temperature (Fahrenheit)
T - Ambient temperature (Fahrenheit)

TABLE 10.1 .8B

ESTI"'ATED FRACTION OF
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
:QUIPPED WITH AIR CONDITIONING

"'ode 1
Years

Pre-1962
1962-1964
1965-1966
1967-1968
1969-1971
1972-1976

1917+

Fraction Equipped
With Air Conditioning

0.07
O. 1!t
0.2!t
0·37
0·51
0.61
0.72

DATE : "'AY 25. 1985
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TABLE 1.1.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY tASOLINE POWERED VEHICLES

* XLCF • (XLC-l)*U + 1

Model Coeff ic ients (XLC)
Years HC CO NOx

Pre-1968 1.0786 1. 2765 0.9535
1968-1969 1.0495 1•1384 1.0313
1970-1971 1.0852 1.2478 1.0313

1972 1.0556 1.1347 1.0313
1973-'1974 1.0556 1.1347 1.0753

,1975+ 1.0455 1.3058 1.0719

* WHERE :

XLCF • Extra load correction factor
U • Fraction of VMT with an extra load
XLC • Correction factor coefficient

TABLE 1.1.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

* TTCF • (TTC-l)*U'+ 1

Model
Years

Coefficients (TTC)
HC CO NOx

Pre-1968
1968-1969
1970-1971

1972
1973-1974

1975+

* WHERE :

1.2614
1.2762
1.4598
1. 7288
1.7288
1.5909

1.9327
1.8940
2.4753
2.1414
2.1414
3.9722

1. 1184
1•1384
1.1384
1.1384
1.2170
1.3875

TTCF • Trailer towing correctiEn factor
U • Fraction of VMT towing a trailer
TTC • Correction factor coefficient

DATE MAY 25. 1985
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TABLE 1. 2. 1A

EXHAUST EMISSION RATES FOR
LOW ALTITUDE

LIGHT OUTV GASOL!NE POWERED TRUCKS
(RATES REFLECT ZERO TAMPERING)

• BER • ZML + (OR • M)

Ze,.o Mi Ie Dete"io,.at10n 50.000 M11.
Model Emi •• ion Level Rate ElIi •• ion L.vel
V.a,.s (G,.ams/Mi 1.) (Gm/Mi/1OK Mi) (Grams/Mi Ie)

Pr.-1968 7.25 0.18 I. t5
1868-1969 4.43 0.25 5.&8
1870-1871 3.00 0.37 4.85
1172-1974 3.36 0.1'7 4.21
1875-1978 1.80 0.27 3. 15
1879-1980 0.92 0.27 2.27
1981-1983 0.92 O. t8 1.87

1814 0.58 0.13 1.23
1885-1816 0.45 0.07 0.10

1817+ 0.51 0.06 0.11

Pr.-1968 78.27 2.25 18.52
1861-1969 56.34 2.55 18.08
1970-1971 42.17 3.13 57.82
1172-1874 40.71 2.44 52.'1
1875-1878 24.55 2.58 37.50
1178-1NO 13.67 2.58 21.62

1811 13.67 1.13 1'.32
1812-1.813 13.67 1.13 1'.32

1114 7.41 0." 12.31
1885-1886 6.43 0.49 1.18

1887+ 5.60 0.83 10.25

P,..-1B68 3.44 0.0 3.44
1".8-'972 4.35 0.0 4.35
1873-1974 2.87 0.04 3.07
1975-'978 2.70 0.03 2.15
1179- 1883 1. 74 0.09 2.18

1984 1. 704 0.09 2.18
1985-'ge6 1. 74 0.04 1.14

1987+ 0.86 0.04 1.06

BER • Bas1e .mi.s;on "at. (untamp.".d)
ZML • Ze,.o mil. 1.v.1
OR • O.t.,.;O,.ation ,.at.
M • Cumu 1at; v. m; 1.ag. / 10. 000

MAV 25. 1985
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TABLE 1.2.1B

EXHAUST EMISS10N RATES FOR
LOW AL TITUOE

LIGHT OUTY GASOLINE POWERED TRUCKS
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUOE TAMPERING)

Model EmIssion Rat. (Grams/Mil.)
e.2l V.ars •-.2!L -1Q!L --!Q!L. -!Q!L -!Q!L lOOK 1201< '.01<
He Pr.-1968 7.25 7.61 7.97 8.33 8.69 9.05 9 .•0 1.76

1968-1969 •. 43 4.94 5.45 5.96 6.46 6.97 7.48 7.99
1970-1971 3.00 3.74 4.48 5.23 5.97 6.71 7.45 1.19

1972 3.37 3.71 4.06 4.41 4.75 5. 10 5.44 5.79
1973-1974 3.38 3.74 4.10 4.46 4.82 !5. 18 5.5. 5.91

1975 2.23 2.92 3.60 4.28 4.97 5.65 6.33 7.02
1976 2.29 2.99 3.69 4.39 5.09 5.79 6.49 7.19

1977-1978 2.26 2.95 3.64 4.33 5.01 5.70 6.39 7.08
1979-1980 1. 41 2.11 2.81 3.52 4.22 . 4.92 5.63 6.33

1981 1. 5 1 2.08 2.64 3.21 3.78 4.35 4.91 5.48

1982 1.47 2.03 2.58 3.14 3.69 4.25 4.10 5.36
1983 1. 45 1.99 2.S4 3.09 3.63 4.18 4.73 5.27
1984 1.08 1.48 1.81 2.29 2.69 3.01 3.50 3.go

1915-1986 0.95 1.23 1. 52 1. 8 1 2.10 2.31 2.67 2."
1987+ 0.90 1. 13 1.37 1.61 1.84 2.01 2.32 2.55

CO Pr.-1961 78.26 82.72 87.17 91.63 96.09 100.55 105.01 109 .•7
1968-1969 56.41 61 .54 66.67 71.79 76.92 82.05 17 .18 92.30
1970-1971 42.25 48.59 54.93 61.27 67.61 73.95 80.29 86.63

1972 40.93 45.99 51.05 56.11 61.17 66.23 71.29 76.34
1973-1974 41.23 46.62 52.00 57.38 62.77 68.15 73.53 78.92

1975 29.38 36.37 43.36 50.35 57.33 64.31 71.28 78.26
1976 29.92 37.06 44.19 51.33 58.46 65.58 72.70 79.83

1977-1978 29.65 36.63 43.60 50.57 57.54 64.50 71.46 71.42
1979-1980 18.64 25.80 32.99 40.18 47.38 54.58 61.78 68.98

1981 19.46 23.76 28.06 32.36 36.65 40.9~ 45.23 49.52

1982 19.14 23.32 27.50 31.68 35.86 40.C3 44.20 48.36
1983 18.93 23.03 27.13 .31.23 35.32 39.41 43.50 47.51
1984 12.07 15.62 19.19 22.76 26.32 29.89 33.46 37.03

1915-1986 11.07 13.63 16.21 1a.80 21.38 23.96 26.54 29.13
1987+ 9.19 12.28 15.38 18.48 21.58 24.68 27.78 30.81 .

NOx Pr.-1968 3.44 3.44 3.44 3.44 3.44 3.44 3.44 3.44
1968-1972 4.35 4.35 4.35 4.34 4.34 4.34 4.34 4.34

1973 2.92 3.04 3.16 3.29 3.41 3.53 3.65 3.78
1974 2.93 3.05 3.18 3.31 3.44 3.56 3.69 3.82

1975-1978 2.86 3.03 3.20 3.38 3.55 3.73 3.90 4.08

1979-1980 1.92 2.24 2.57 2.90 3.23 3.55 3.88 4.21
1981 1.92 2.24 2.57 2.90 3.22 3.55 3.88 4.21
1982 1.92 2.25 2.58 2.91 3.24 3.56 3.89 4.22
1983 1.93 2.26 2.59 2.93 3.26 3.59 3.92 4.25
1984 1.95 2.28 2.62 2.95 3.29 3.62 3.95 4.29

1985-1986 1.95 2.18 2.42 2.65 2.89 3.12 3.36 3.60
1987+ 1.19 1.39 1. 59 1.80 2.00 2.20 2.41 2.61

OATE MAV 25. 1985
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TABLE 1.2.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I
(RATES REFLECT ZERO TAMPERING)

•• CCEV - (HSK • TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and [vap.
Model Emi IS ions Trips. Emi IS ions Miles· Emissions Emi IS ions
Years (Gm/Tr ip) Per Day (Gm/Day) Per Day (Gm/Mi le) (Gm/Mi 1e)

Pre-1963 22.1t5 3.05 ~7.99 26.30 At.l0 8.53
1963-1967 22.~5 3.05 ~7.99 26.30 0.80 5.23
1968-1970 22.At5 3.05 ~7.99 26.30 0.0 At.At3

1971 16.15 3.05 38.58 26.30 0.0 3.31t
1972-1977 12.32 3.05 23.53 26.30 0.0 2.32
1978-1983 3.98 3.05 9·31 26.30 0.0 0.82

1984 3.59 3·05 9.31 26.30 0.0 0.77
1985 3.20 3.05 9.31 26.30 0.0 0.73
1986 2.81 3.05 9·31 26.30 0.0 0.68
1987 2.~7 3.05 9.31 26.30 0.0 0.6At

1988-1989 2.05 3.05 9.31 26.30 0.0 0.59
1990+ 1.82 3.05 9.31 26.30 0.0 0·57

'* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase' evaporative'
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (Gm/Mile)

DATE : MAY 25. 1985
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TABLE 1.2.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY G~SOLINE POWERED TRUCKS I
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi le)
Years OK 20K 40K 60K 80K lOOK' 120K 140K

Pre-1963 8.53 8.53 8.53 8.53 8.53 8.53 8.53 8.53
1963-1967 5.23 5.23 5.23 5·23 5.23 5·23 5.23 5.23
1968-1970 4.54 4.56 4.58 4.60 4.62 4.64 4.65 4.67

1971 3.50 3.53 3.55 3.58 3.61 3.63 3.66 3.69
1972-1974 2.53 2.57 2.60 2.64 2.67 2.11 2.74 2.78

1975-1977 2.53 2.56 2.60 2.63 2.67 2.70 2.74 2.77
1978-1979 0.99 1.02 1.04 1.07 1. 10 1•13 1•16 1. 19

1980 0.97 1.00 1.03 1.05 1.08 1.11 1•13 1. 16
1981-1982 0.97 1.00 1.02 1.05 1.08 1. 10 1. 13 1.16

1983 0.97 0·99 1.02 1.04 1.07 1.09 1. 12 1•14

1984 0·91 0.94 0.96 0.98 1.01 1.03 1.05 1.08
1985 0.86 0.88 0.90 0.92 0·95 0.97 0.99 1.01
1986 0.80 0.82 0.84 0.86 0.88 0.90 0.93 0·95
1987 0.75 0.77 0.79 0.81 0.83 0.85 0.87 0.89

1988-1989 0.70 0.71 0.73 0.75 0.76 0.78 0.80 0.82

1990+ 0.66 0.68 0.70 0.71 0.73 0.75 0.76 0.78

DATE MAY 25. 1985



H-22 TABLE 1. 2 . 2A

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

TOTAL HC (INCLUDES EVAP & CRANKCASE)

DATE MAY 25, 1985

19811980
"'Y- E-­
961 1""9:1
962 19.0

1963 15.6
1964 15.5
1965 15.4
1966 15.3
1967 15.2
1968 12.7
1969 12.5
1970 12.5
1971 11.0
1972 8.0
1973 7.8
1974 7.6
1975 6.6
1976 6.2
1977 5.8
1978 3.9
1979 2.6
1980 2.3

MY­
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

E--19:1
15.7
15.6
15.5
15.4
15.3
12.9
12.7
12.8
11.4
8.2
8.0
7.8
6.9
6.6
6.2
4.3
3.0
2.6
2.2

1982 1983
MY- E-· MY- E-­

1963 f5:8 1964 15:8
1964 15.7 196515.7
1965 15.6 1966 15.6
1966 15 . 5 1967 15 . 5
1967 15.4 1968 13.2
1968 13.0 1969 13.0
1969 12.9 1970 13.3
1970 13.1 1971 12.0
1971 11.7 1972 8.5
1972 8.3 1973 8.3
1973 8.2 1974 8.2
1974 8.0 1975 7.5
1975 7.2 1976 7.2
1976 6.9 1977 6.9
1977 6.6 1978 5.1
1978 4.7 1979 3.8
19793.4 1980 3.4
1980 3.0 1981 2.8
1981 2.4 1982 2.4
1982 2.2 1983 2.2

January 1 of Calendar Year
1984 1985 1986 1987 1988

-~....--~[....... MY- E-- MY- E-- MY- E-­
1965 15:8 1966 f5:8 1967 f5:8 t96ii 13:7 1969 13:7
1966 15.7 1967 15.7 1968 13.6 1969 13.6 1970 14.4
1967 15.6 1968 13.5 1969 13.5 1970 14.1 1971 13.1
1968 13.3 1969 13.3 1970 14.0 1971 12.9 1972 9.0
1969 13.2 1970 13.8 1971 12.7 1972 8.9 1973 8.9
1970 13.6 1971 12.5 1972 8.8 1973 8.8 1974 8.8
1971 12.2 1972 8.7 1973 8.7 1974 8.7 1975 8.6
1972 8.6 1973 8.6 1974 8.6 1975 8.4 1976 8.4
1973 8.5 1974 8.5 1975 8.2 1976 8.2 1977 8.2
1974 8.3 1975 8.0 1976 8.0 1977 8.0 1978 6.5
1975 7.8 1976 7.8 1977 7.8 1978 6.2 1979 5.4
1976 7.5 1977 7.5 1978 6.0 1979 5.1 1980 5.1
1977 7.2 1978 5.7 1979 4.8 1980 4.8 1981 4.0
1978 5.4 1979 4.5 1980 4.5 1981 3.8 1982 3.8
1979 4.2 1980 4.2 1981 3.6 1982 3.6 1983 3.6
1980 3.8 1981 3.3 1982 3.3 1983 3.3 1984 2.6
1981 3.1 1982 3.1 1983 3.1 1984 2.4 1985 1.9
1982 2.8 1983 2.8 1984 2.2 1985 1.8 1986 1.8
1983 2.4 1984 2.0 1985 1.7 1986 1.7 1987 1.6
1984 1.8 1985 1.6 1986 1.6 1987 1.5 1988 1.5

1989 1990 1991
MY- E-. MY. E-- MY- E-­

197014:6 1971 1'n 1'972~
1971 13.3 1972 9.2 1973 9.2
1972 9.1 1973 9:1 1974 9.1
1973 9.0 1974 9.0 1975 9.1
1974 8.9 1975 9.0 1976 9.0
1975 8.8 1976 8.8 1977 8.8
1976 8.6 1977 8.6 1978 7.1
1977 8.4 1978 6.9 1979 6.0
1978 6.7 1979 5.8 1980 5.8
1979 5.6 1980 5.6 1981 4.6
1980 5.4 1981 4.4 1982 4.4
1981 4.2 1982 4.2 1983 4.2
1982 4.0 1983 4.0 1984 3.0
1983 3.8 1984 2.9 1985 2.2
1984 2.7 1985 2.1 1986 2.1
1985 2.0 1986 2.0 1987 1.9
1986 1.9 1987 1.8 1988 1.7
1987 1.7 1988 1.6 1989 1.6
1988 1.5 1989 1.5 1990 1.5
1989 1.5 1990 1.4 1991 1.4

1996

E--~
7.9
6.9
6.7
5.3
5.2
5.0
3.6
2.5
2.4
2.2
2.1
2.0
1.9
1.9
1.8
1.7
1.6
1.5
1.4

20021992 1993
MY· E·- MY- E--

"'i973~ 1974~
1974 9.2 1975 9.4
1975 9.3 1976 9.3
1976 9.1 1977 9.1
1977 9.0 1978 7.5
1978 7.3 1979 6.4
1979 6.2 1980 6.2
1980 6.0 19"1 4.9
1981 4.7 1982 4.7
1982 4.6 1983 4.6
1983 4.4 1984 3.3
1984 3.2 1985 2.4
1985 2.3 1986 2.2
1986 2.2 1987 2.0
1987 1.9 1988 1.9
1988 1.8 1989 1.8
1989 1.7 1990 1.7
1990 1.6 1991 1.6
1991 1.5 1992 1.5
1992 1.4 1993 1.4

1994 1995
MY- E-- MY- E-­

1975~ 1976~
1976 9.4 1977 9.4
1977 9.3 1978 7.8
1978 7.6 1979 6.7
1979 6.6 1980 6.6
1980 6.4 1981 5.2
1981 5.0 1982 5.0
1982 4.9 1983 4.9
1983 4.7 1984 3.5
1984 3.4 1985 2.5
1985 2.4 1986 2.4
1986 2.3 1987 2.1
1987 2.1 1988 2.0
1988 2.0 1989 2.0
1989 1.9 1990 1.9
1990 1. 8 1991 1. 8
1991 1.7 1992 1.7
1992 1.6 1993 1.6
1993 1.5 1994 1.5
1994 1.4 1995 1.4

MY-
T977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

January 1 of Calendar Year
1997 1998 1999 2000 2001

MY- E-. MY- E-. MY. E-. MY- E-. MY- E--
1978 -a:o 1919~ 19iiO 7":t 19i1 --n 19i2 --n
1979 7.0 1~80 7.0 1981 5.6 1982 5.6 1983 5.6
1980 6.9 1981 5.5 1982 5.5 1983 5.5 1984 4.0
1981 5.4 1982 5.4 1983 5.4 1984 4.0 1985 2.8
1982 5.3 1983 5.3 1984 3.9 1985 2.7 1986 2.7
1983 5.2 1984 3.8 1985 2.7 1986 2.7 1987 2.4
1984 3.7 1985 2.7 1986 2.6 1987 2.4 1988 2.3
1985 2.6 1986 2.6 1987 2.4 19£8 2.3 1989 2.3
1986 2.5 1987 2.3 1988 2.3 1989 2.3 1990 2.2
1987 2.3 1988 2.2 1989 2.2 1990 2.2 1991 2.2
1988 2.2 1989 2.2 1990 2.1 1991 2.1 1992 2.1
1989 2.1 1990 2.1 1991 2.1 1992 2.1 1993 2.1
1990 2.0 1991 2.0 1992 2.0 1993 2.0 1994 2.0
1991 1.9 1992 1.9 1993 1.9 1994 1.9 1995 1.9
1992 1.91993 1.91994 1.91995 1.91996 1.9
1993 1.8 1994 1.8 1995 1.8 1996 1.8 1997 1.8
1994 1.7 1995 1.7 1996 1.7 1997 1.7 1998 1.7
1995 1.6 1996 1.6 1997 1.6 1998 1.6 1999 1.6
1996 1.5 1997 1.5 1998 1.5 1999 1.5 2000 1.5
1997 1.4 1998 1.4 1999 1.4 2000 1.4 2001 1.4

MY­
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

E··--n
4.1
2.8
2.7
2.5
2.4
2.3
2.3
2.2
2.2
2.1
2.1
2.0
1.9
1.9
1.8
1.7
1.6
1.5
1.4

2003

MY- E--19ii4~
1985 2.9
1986 2.8
1987 2.5
1988 2.4
1989 2.4
1990 2.3
1991 2.3
1992 2.2
1993 2.2
1994 2.1
1995 2.1
1996 2.0
1997 1.9
1998 1.9
1999 1.8
2000 1.7
2001 1.6
2002 1.5
2003 1.4

-MY -- Indicates the model year.
--E -- Indicates the average grams/mile emission level for model year -MY- on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions; 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT in stabilized, and 27.3% of VMT in a hot start. Emissions are based on the January 1
mileage accumulation figures given In Table 1.2.4.



H-23 TABLE 1.2. 2B

EXHAUST EMISSION LeVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

CO

DATE MAY 25. 1985

1980 1981 1982 1983
MY. E·· MY. E.· MY. E.. MY· E··

1961 118.5 1962 1i8':5 1963 118.5 T9ii4 118.5
1962 117.5 1963 117.5 1964 117.5 1965 117.5
1963 116.4 1964 116.4 1965 116.4 1966 116.4
1964 115.2 1965 115.2 1966 115.2 1967 115.2
1965 113.9 1966 113.9 1967 113.9 1968 96.9
1966 112.5 1967 112.5 1968 95.3 1969 95.3
1967 111.0 1968 93.6 1969 93.6 1970 88.0
1968 91.8 1969 91.8 1970 85.8 1971 85.8
1969 89.8 1970 83.4 1971 83.4 1972 72.9
1970 80.8 1971 80.8 1912 70.8 1913 70.8
1971 78.0 1972 68.7 1973 68.7 1974 68.7
1972 66.3 1913 66.3 1914 66.3 1975 51.7
1973 63.8 1914 63.8 1915 49.0 1916 49.0
1914 61.0 1915 46.11916 46.11971 46.1
1975 43.0 1916 43.0 1911 43.0 1918 43.0
1976 39.6 1911 39.6 1918 39.6 1979 28.8
1911 36.0 1978 36.0 1919 25.1 1980 25.1
1978 32.Q 1979 21.2 1980 21.2 198~ 16.9
1979 11.01980 11.01981 15.11982 15.1
1980 14.2 1981 13.8 1982 13.8 1983 13.8

January 1 of Calendar Year
1984 1985 1986 1987 1988 1989 1990 1991

MY· e·. MY- E·· MY· E·· MY. E·· MY· e.. MY. e.. MY. E.. MY. e ••
1965 118.5 "i966 1i8':5 'i967 118.5 T96i 102.1 1969 102.1 1970 9i:4 'i97i 9i":4 19"72 '"li4:6
1966 117.5 1967 111.5 1968 100.9 1969 100.9 1970 97.0 1971 97.0 1972 83.5 1973 83.5
1967 116.4 1968 99.7 1969 99.7 1970 95.5 1971 95.5 1912 82.3 1973 82.3 1974 82.3
1968 98.3 1969 98.3 1970 93.8 1971 93.8 1972 81.0 1973 81.0 1974 81.0 1975 67.3
1969 96.9 1970 92.0 1971 92.0 1972 79.6 '1973 79.6 1974 79.6 1975 65.9 1976 65.9
1970 90.1 1971 90.1 1972 78.1 1973 78.1 1974 78.1 1975 64.3 1976 64.3 1977 64.3
1911 88.0 1972 76.5 1973 76.5 1974 76.5 1975 62.6 1976 62.6 1977 62.6 1978 62.6
1972 74.8 1913 74.8 1914 74.8 1975 60.7 1976 60.1 1917 60.1 1978 60.7 1979 49.9
1973 72.9 1974 12.9 1915 58.7 1976 58.7 1971 58.7 1978 58.7 1979 47.9 1980 47.9
1974 70.8 1975 56.6 1976 56.6 1911 56.6 1978 56.6 1979 45.7 1980 45.7 1981 27.6
1975 54.2 1976 54.2 1977 54.2 1978 54.2 1979 43.4 1980 43.4 1981 26.6 1982 26.6
1976 51.7 1911 51.7 1978 51.7 1979 40.9 1980 40.9 1981 25.5 1982 25.5 1983 25.5
1977 49.0 1918 49.0 1979 38.2 1980 38.2 1981 24.3 1982 24.3 1983 24.3 1984 16.1
1918 46.1 1919 35.3 1980 35.3 1981 23.1 1982 23.1 1983 23.1 1984 15.6 1985 10.5
1919 32.2 1980 32.2 1981 21.1 1982 21.1 1983 21.1 1984 14.4 1985 9.9 1986 9.9
1980 28.8 1981 20.2 1982 20.2 1983 20.2 1984 13.1 1985 9.3 1986 9.3 1987 11.0
1981 18.6 1982 18.6 1983 18.6 1984 11.1 1985 8.6 1986 8.6 1987 9.1 1988 9.1
1982 16.9 1983 16.9 1984 10.2 1985 7.8 1986 7.8 1981 8.3 1988 8.3 1989 8.3
1983 15.1 1984 8.6 1985 1.0 1986 1.0 1987 6.8 1988 6.8 1989 6.8 1990 6.8
1984 7.6 1985 6.5 1986 6.5 1987 5.8 1988 5.8 1989 5.8 1990 5.8 1991 5.8

1992 1995 2003
MY·

1973
1974
1915
1976
1971
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992

E··
~

83.5
68.7
61.3
65.9
64.3
51.1
49.9
28.6
21.6
26.6
11.1
11. 1
10.5
12.2
11.0
9.1
8.3
6.8
5.8

1993 1994
MY· e·. MY. E··

1974 84.6 1975~
1915 70.0 1976 70.0
1916 68.1 1911 68.1
1911 61.3 1978 67.3
1918 65.9 1919 55.0
1979 53.4 1980 53.4
1980 51.11981 30.2
1981 29.4 1982 29.4
1982 28.6 1983 28.6
1983 21.6 1984 19.5
1984 18.7 1985 12.0
1985 11.6 1986 11.6
1986 11.1 1987 14.4
1987 13.4 1988 13.4
1988 12.2 1989 12.2
1989 11.0 1990 11.0
1990 9.1 1991 9.1
1991 8.3 1992 8.3
1992 6.8 1993 6.8
1993 5.8 1994 5.8

MY·
1976
1977
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989'
1990
1991
1992
1993
1994
1995

E··7T:2
70.0
68.1
56.5
55.0
31.0
30.2
29.4
20.3
12.5
12.0
15.4
14.4
13.4
12.2
11 :0
9.7
8.3
6.8
5.8

January 1 of Calendar Year
1996 1991 1998 1999 2000 2001 2002

MY. e·. MY. e·. MY· E.· MY. E.. MY. e·· MY· e·. MY· E··
1971~ 1918 7T:2 'i979 60.3 1980 6'0:"3 1981 34.0 1982 34.019i3 34.0
1978 70.0 1979 59.2 1980 59.2 1981 33.5 1982 33.5 1983 33.5 1984 24.6
1979 51.9 1980 51.9 1981 32.9 1982 32.9 1983 32.9 1984 24.1 1985 14.8
1980 56.5 1981 32.3 1982 32.3 1983 32.3 1984 23.6 1985 14.5 1986 14.5
1981.31.7 1982 31.7 1983 31.7 1984 23.1 1985 14.2 1986 14.2 1987 20.5
1982 31.0 19R3 310 1984 22.4 1985 13.9 1986 13.9 1981 19.9 1988 19.9
1983 30.2 1984 21.8 1985 13.6 1986 13.6 1987 19.3 1988 19.3 1989 19.3
1984 21.1 1985 13.3 1986 13.3 1987 18.6 1988 18.6 1989 18.6 1990 18.6
1985 12.91986 12.9 1987 17.91988 17.91989 17.91990 17.91991 17.9
1986 12.5 1981 17.11988 17.11989 17.11990 17.11991 17.11992 17.1
1987 16.3 1988 16.3 1989 16.3 1990 16.3 1991 16.3 1992 16.3 1993 16.3
1988 15.4 1989 15.4 1990 15.4 1991 15.4 1992 15.4 1993 15.4 1994 15.4
1989 14.4 1990 14.4 1991 14.4 1992 14.4 1993 14.4 1994 14.4 1995 14.4
1990 13.4 1991 13.4 1992 13.4 1993 13.4 1994 13.4 1995 13.4 1996 13.4
1991 12.2 1992 12.2 1993 12.2 1994 12.2 1995 12.2 1996 12.2 1991 12.2
1992 11.0 1993 11.0 1994 11.0 1995 11.0 1996 11.0 1991 11.0 1998 11.0
1993 9.7 1994 9.1 1995 9.7 1996 9.7 1997 9.7 1998 9.7 1999 9.7
1994 8.3 1995 8.3 1996 8.3 1997 8.3 1998 8.3 1999 8.3 2000 8.3
1995 6.8 1996 6.8 1997 6.8 1998 6.8 1999 6.8 2000 6.8 2001 6.8
1996 5.8 1991 5.8 1998 5.8 1999 5.8 2000 5.8 2001 5.8 2002 5.8

MY·
T9ii4
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··25:1
15."
14
21.'
20. c
19.9
19.3
18.6
17.9
17. 1
16.3
15.4
14.4
13.4
12.2
11.0
9.7
8.3
6.8
5.8

·MY -- Indicates the model year.
·.E -- Indicates the average grams/mile emission level for model year *MY* on January 1 of the glv~n calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMP=15 Degrees F. 20.6% of VMT traveled
In cold start, 52.1~ of V~~T in stabil i7ed, and 21.3~ of VMT In a hot start. Emissions are based on the ~anuary 1
mIleage accumulation figu"es gIven In Table 1.2.4.



H-24 TABLE t. 2 . 2C DATE MAY 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS

NOx

1980 1981 1982
MY·

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1914
1915
1916
1977
1978
1919
1980

E··
~

3.4
3.4
3.4
3.4
3.4
3.4
4.3
4.3
4.3
4.3
4.3
3.2
3.2
2.9
2.9
2.8
2.8
1.8
1.8

MY·
1962
1963
1964
1965
1966
1961
1968
1969
1970
1971
1972
1973
1914
1915
1916
1977
1978
1979
1980
1981

E··
3":4

3.4
3.4
3.4
3.4
3.4
4.3
4.3
4.3
4.3
4.3
3.3
3.2
2.9
2.9
2.9
2.8
2.0
1.8
1.8

MY·
1963
1964
1965
1966
1967
1968
1969
1910
1971
1912
1973
1974
1915
1916
1977
1918
1979
1980
1981
1982

E··-n
3.4
3.4
3.4
3.4
4.3
4.3
4.3
4.3
4.3
3.3
3.3
3.0
2.9
2.9
2.9
2. I
2.0
1.8
1.8

January 1 of Calendar Year
1983 1984 1985 1986 1987 1988

MY· E·· MY. E·· MY· E·· MY· E·· MY· E·· MY. E··
1964 -n 1965 ----:J:4 1966 ----:J:4 1967 ----:J:4 1968~ 1969~
1965 3.4 1966 3.4 1961 3.4 1968 4.3 1969 4.3 1970 4.3
1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3
1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3
1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.5
1969 4.3 1970 4.3 1971 4.3 1912 4.3 1973 3.5 1974 3.5
1970 4.3 1971 4.3 1972 4.3 1973 3.4 1974 3.4 1975 3.1
1911 4.3 1972 4.3 1973 3.4 1914 3.4 1915 3.1 1976 3.1
1972 4.3 1913 3.4 1914 3.4 1915 3.1 1976 3.1 1977 3.1
1913 3.4 1914 3." 1915 3.11916 3.11977 3.11918 3.1
1914 3.3 1975 3.0 1916 3.0 1917 3.0 1918 3.0 1979 2.8
1915 3 0 1916 3.0 1911 3.0 1918 3.0 1919 2.1 1980 2.1
1976 3.0 1917 3.0 1918 3.0 1919 2.6 1980 2.6 1981 2.6
1917 2.9 1918 2.9 1919 2.5 1980 2.5 1981 2.5 1982 2.5
1918 2.9 1919 2.4 1980 2.4 1981 2.4 1982 2.4 1983 2.4
1919 2.3 1980 2.3 1981 2.3 1982 2.3 1983 2.3 1984 2.3
1980 2.11981 2.11982 2.11983 2.11984 2.11985 1.9
1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 1.9 1986 1.9
1982 1.8 1983 1.8 1984 1.8 1985 1.8 1986 1.8 1981 0.9
1983 1.8 1984 1.8 1985 1.1 1986 1.1 1987 0.9 1988 0.9

1989 1990 1991
MY· E.· MY· E·· MY· E··

1910 --u 1911 --u 1972~
1911 4.3 1912 4.3 1913 3.6
1912 4.3 1973 3.5 1974 3.5
1913 3.5 1974 3.5 1915 3.2
1914 3.5 1915 3.2 1916 3.2
1975 3.2 1916 3.2 1977 3.2
1916 3.1 1917 3.1 1978 3.1
1977 3.1 1978 3.1 1979 3.0
1918 3.1 1919 2.9 1980 2.9
1919 2.8 1980 2.8 1~81 2.8
1980 2.8 1981 2.8 1982 2.8
1981 2.1 1982 2.1 1983 2.7
1982 2.6 1983 2.6 1984 2.6
1983 2.5 1984 2.5 1985 2.1
1984 2.4 1985 2.0 1986 2.0
1985 2.0 1986 2.0 1981 1.1
1986 1.9 1981 1.0 1988 1.0
1981 1.0 1988 1.0 1989 1.0
1988 0.9 1989 0.9 1990 0.9
1989 0.9 1990 0.9 1991 0.9

1992 1995 1996
MY· E··
T977~
1918 3.2
1919 3.3
1980 3.2
1981 3.2
1982 3.1
1983 3. 1
1984 3.0
1985 2.3
1986 2.2
1981 1. 3
1988 1.3
1989 1.2
1990 1. 2
1991 1.1
1992 1.1
1993 1.0
1994 1.0
1995 0.9
1996 0.9

January 1 of Calendar Year
1991 1998 1999 2000 2001 2002 2003

MY. E.. MY· E.. MY. E.· MY· E·. MY· E.· MY· E·· MY· E··
1918~ 1919 ----:J:4 1980 ----:J:4 1981~ 19ii2 ----:J:4 1983 --n 1984 -n
1979 3.3 1980 3.3 1981 3.3 1982 3.3 1983 3.3 1984 3.3 1985 2.4
1980 3.3 1981 3.3 1982 3.3 1983 3.3 1984 3.3 1985 2.4 1986 2.4
1981 3.2 1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1981 1.5
1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1987 1.5 1988 1.5
1983 3.11984 3.11985 2.3 1986 2.3 1981 1.5 1988 1.5 1989 1.5
198.1 3 I 1'185 2.3 1986 2.3 1981 1.4 1988 1.4 1989 1.4 1990 1.4
1985 2.3 1986 2.3 1981 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1986 2.3 1981 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 1.4
1981 1.41988 t.41989 t.41990 1.41991 1.41992 1.41993 1.4
1988 1.3 1989 1.31990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3
1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3 1995 1.3
1990 1. 2 1991 1. 2 1992 1. 2 1993 1. 2 1994 1. 2 1995 1. 2 1996 1.2
1991 1.2 1992 1.2 1993 t.2 1994 1.2 1995 1.2 1996 1.2 1991 1.2
1992 1.1 1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1 1998 1.1
1993 1.1 1994 1.1 1995 1.1 1996 1.1 1991 1.1 1998 1.1 1999 1.1
1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0
1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0
1996 0.9 1991 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9
1991 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9 2003 0.9

E··
~

3.2
3.2
3.2
3.2
3. 1
3. 1
3.0
2.9
2.2
2.2
1.3
1.2
1.2
t.1
1.1
t.O
1.0
0.9
0.9

MY·
1916
1977
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995

1994
MY· E··

1915~
1916 3.2
1971 3.2
1918 3.2
1919 3.2
1980 3.1
1981 3.1
1982 3.0
1983 2.9
1984 2.8
1985 2.2
1986 2.2
1987 1. 2
1988 1.2
1989 1. 1
1990 1.1
1991 1.0
1992 1.0
1993 0.9
1994 0.9

1993
MY· E··

1914~
1915 3.2
1916 3.2
1911 3.2
1978 3.2
1919 3.1
1980 3.1
1981 3.0
1982 2.9
1983 2.8
1984 2.8
1985 2.2
1986 2. 1
1981 1.2
1988 1.1
1989 1. 1
1990 1.0
1991 1 .0
1992 0.9
1993 0.9

E··
~

3.6
3.2
3.2
3.2
3.2
3.1
3.0
2.9
2.8
2.8
2.7
2. 1
2. 1
1.1
t.l
t.O
1.0
0.9
0.9

MY·
1973
1914
1975
1976
1911
1918
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

.MY -- Indlcates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basic test condltlons: 19.6 MPH, TEMP-15 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabilized, and 21.3% of VMT In a hot start. Emlsslons are based on the January 1
mileage accumulation flgures given In Table 1.2.4.



"'-25

TABLE 1.2.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTV GASOLINE POWERED TRUCKS I

• IER • ZML + (OR • M)

co

NOx

Model
Vears

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1978
1979-1980
1981-1983

1984
1985-1986

1987+

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1978
1979-1980

1981
1982-1983

1984
1985-1986

1987+

Pre-1968
1968-1972
1973-1974
1975-1978
1979-1983

1984
1985-1986

1987+

Zero Mile
Emission Level

(Grams/Min. )

1. 32
1.07
0.54
0.72
0.37
0.07
0.06
0.04
0.03
0.03

13.76
13.99
11.84
12.66
6.27
1.57
1 .31
1. 19
0.69
0.34
0.34

0.09
0.17
0.14
0.06
0.06
0.05
0.02
0.02

Deterioration
Rate

( Gm/MI n/ 1()I( MI)

0.03
0.06
0.07
0.04
0.06
0.02
0.02
0.02
0.01
0.01

0.40
0.63
0.88
0.76
0.72
0.32
0.27
0.24
0.14
0.18
0.18

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE IER
ZML
OR
M

• Idle emlssion rate
• Zero mlle level
• Deterioration Rate
• Cumulative Mileage I 10.000'

DATE MAV 25. 1985
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TABLE 1.2.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS

Jan 1
Model July 1 Mi leage Jan 1 Mi leage Jan 1
Year Registration Accumulation Registration Accumulation Mi leage

Index** Mix* Rate Mix Rate Accumulation
per truck * (f 1eet) (f 1eet)

1 0.067 17394. 0.022 17394. 2174.
2 0.085 16132. 0.085 17078. 13006.
3 0.081 14961. 0.081 15839. 29456.
4 0.077 13876. 0.017 14690. 44713.
5 0.073 12869· 0.073 13624. 58862.

6 0.069 11935. 0.069 12635. 71986.
7 0.065 11069. 0.065 11718. 84156.
8 0.061 10266. 0.061 10868. 95444.
9 0.057 9521. 0.057 10080. 105912.

10 0.053 8830. 0.053 9348. 115621.

11 0.048 8189. 0.048 8670. 124625.
12 0.044 7595· 0.044 8040. 132976.
13 0.040 7044. 0.040 7457. 140720.
14 0.036 6533. 0.036 6916. 147903.
15 0.032 6059. 0.032 6414. 154565.

16 0.028 5619. 0.028 5949. 160744.
17 0.024 5211 • 0.024 5517. 166474.
18 0.020 4833. 0.020 5116. 171787.
19 0.016 1+1+83. 0.016 471+5. 176716.
20+ 0.021+ 1+157. 0.021+ 41+01 • 181287.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 1.2.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I
JANUARY 1. 1988

(A) (B) (C·A*B/DAF) (D) (C*O/TFNORM)
Model LOTl Fleet Sales LOGTl Annua 1 Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (CitO) Fractions

1988 0.022 0.760 0.017 0.019 17394. 337. I 0.031
1987 0.085 0.790 0.067 0.077 17078. 1309.6 0.120
1986 0.081 0.820 0.066 0.076 15839. 1201.4 0.110
1985 0.077 0.840 0.065 0.074 14690. 1085.0 0.099
1984 0.073 0.870 0.064 0.073 13624. 988.1 0.091

1983 0.069 0.900 0.062 0.071 12635. 896.0 0.082
1982 0.065 0·920 0.060 0.068 11718. 800.2 0.073
1981 0.061 0·940 0.057 0.065 10868. 711.6 0.065
1980 0.057 0.966 0.055 0.063 10080. 633.8 0.058
1979 0.053 0.972 0.052 0.059 9348. 549.9 0.050

1978 0.048 0.991 0.048 0.054 8670. 470.9 0.043
1977 0.044 0·995 0.044 0.050 8040. 402.0 0.037
1976 0.040 0.997 0.040 0.046 7457. 339.6 0.031
1975 0.036 0.998 0.036 0.041 6916. 283.8 0.026
1974 0.032 1.000 0.032 0.037 6414. 234.4 0.02.1

1973 0.028 1.000 0.028 0.032 5949. 190.2 0.017
1972 0.024 1.000 0.024 0.027 5517. 151 .2 0.014
1971 0.020 1.000 0.020 0.023 5116. 116.9 0.011
1970 0.016 1.000 0.016 0.018 4745. 86.7 0.008
1969- 0.024 1.000 0.024 0.027 440 I. 120.6 0.011

OAF: 0.876 TFNORM: 10909.0

WHERE

A - January 1 registration mix from Table.l.2.4.
B - Fleet sales fractions
o - Sales weighted fleet mileage accumulation rate from Table 1.2.4.

: adjusted to January 1
0(1) - Annual Mi les (1)
D(MYI)- .25*(Annual Miles(MYI» + .75* (Annual Miles(MYI-l». MYI·2 ••••• 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985
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TA8LE 1. 2.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR LOW ALTITUO~

LIGHT DUTY GASOLINE POWERED. TRUCKS I

• SCF(s.sadj) z SF(s)/SF(sadj)

SF(s) = EXP(A + 8.5 + C·s· + O·S' + E·s· + F.s'). HC & CO
= A + 8·5 + C·s· + 0·5' + E·s· + F·s· • NOx.Pre-1979
= EXP(A + 8·5 + C·s· + 0·5' + E·s· + F·s·). NOx.1979+

Pollutant
and

Model Years A 8 C 0 E ~F __

He
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975-1978
1979-1983
1984-1986

1987+

0.231026E+OI
0.239726E+OI
0.240873E+Ol
0.223217E+Ol
0.225223E+OI
0.234948E+Ol
0.268382E+Ol
0.239540E+Ol
0.121545E+Ol
0.144386E+01
0.984090E+00

-0.289572E+00
-0. 299985E+00
-0.308187E+00
-0. 284985E+00
-0. 287778E +00
-0.304959E+00
-0. 344633E+00
-0. 335781E+00
-0.707633E-OI
-0.880857E-Ol
-0.567319E-Ol

0.I52990E-OI -0.446689E-03
0.16135IE-OI -0.487491E-03
0.168168E-01 -0.506843E-03
0.153833E-OI-0.456738E-03
0.156820E-OI -0.473179E-03
0.168416E-Ol -0.509623E-03
0.195417E-Ol -0.625720E-03
0.211609E-Ol -0.731550E-03
0.446460E-03 0.0
0.735680E-03 0.0
0.332820E-03 0.0

0.648183E-05
0.729093E-05
0.753855E-05
0.673486E-05
0.707954E-05
0.759516E-05
0.978442E-05
0.120715E-04
0.0
0.0
0.0

-0. 363456E-07
-0.419769E-07
-0.431596E-07
-0. 383798E-07
-0.408456E-07
-0. 434963E-07
-0.583369E-07
-0.'748566E-07
0.0
0.0
0.0

CO
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975-1978
1979-1983
1984-1986

1987+

NOx
Pre-1968

1968
1969
1970
1971
1972

1973- 1974
1975-1978
1979-1983
1984-1986

1987+

0.233989E+OI
0.246551E+OI
0.277804E+OI
0.278899E+Ol
0.270743E+Ol
0.268454E+Ol
0.283929E+OI
0.248747E+OI
0.116177E+OI
0.881952E+00
0.858419E+00

0.168635E+OI
0.122677E+OI
0.101743E+OI
0.987600E+00
0.115917E+Ol
0.128169E+01
0.783838E+00
0.942131E+00
0.308282E+00
O. 295046E +00
0.386041E+00

-0. 296978E+00
-0.305023E+00
-0.319130E+00
-0.327107E+00
-0.33 1038E +00
-0.332817E+00
-0. 368756E+00
-0. 391562E+00
-0.592737E-01
-0.449976E-01
-0.437969E-Ol

-0. 118303E+00
-0.444978E-Ol
-0. 118958E-01
-0. 195674E-01
-0.444536E-Ol
-0.804874E-Ol
0.328549E-03

-0.423240E-Ol
-0.230362E-Ol
-0.236333E-01
-0.262961E-Ol

0.16007IE-01
0.160497E-Ol
0.153183E-01
0.162943E-01
0.176179E-Ol
0.176277E-OI
0.210782E-Ol
0.270721E-01
00
0.0
0.0

0.654975E-02
0.262476E-02
0.914365E-03
0.169645E-02
0.296425E-02
0.535735E-02
O. 106029E -02
0.386253E-02
0.372830E-03
0.437750E-03
0.336740E-03

-0.477396E-03
-0.473969E-03
-0.422327E-03
-0.467573E-03
-0.538583E-03
-0.524123E-03
-0.676438E-03
-0.976178E-03
0.0
0.0
0.0

-0. 1371 39E -03
-0.567150E-04
-0.215740E-04
-0.404ciooE-04
-0. 668990E-04
-0. 118891E-03
-0.319350E-04
-0.939853E-04
0.0
0.0
0.0

0.706752E-05
0.699075E-05
0.584948E-05
0.671906E-05
0.817402E-05
0.77222IE-05
0.106267E-04
0.165270E-04
0.0
0.0
0.0

0.100849E-05
0.434293E-06
0.182300E-06
0.328001E-06
0.522365E-06
0.901060E-06
0.290389E-06
0.753883E-06
0.0
0.0
0.0

-0.403978E-07
-0. 399758E-07
-0.314969E-07
-0.374401E-07
-0.477803E-07
-0.437025E-07
-0.636405E-07
-0.104317E-06
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE : s = average speed (mph)
sadj z basic test procedure speed; adjusted for fraction of cold start operation x

and fraction of hot start operation w. [ 1/sadJ • (w+x)/26 + (1-w-x)/16 ]

DATE : MAY 25. 1985
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TABLE 1.2.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
LOW AtTI TUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I

* TCF(b) • EXP( TC(b) * (T - 75.0))

Pol
Model
Years

Test segment 1
TC Low TC High

Test segment 2
TC low TC High

Test seglllent 3,
TC Low TC High

-0.1oo81E-02
-0.86884E-03
0.93659E-03
0.49731E-02

-0. 16222E -02
-0.82680E-02
-0.80650E-02

HC Pre-I~68

1968-1969
1970-1971
1972-1974
1975-1983
1984-1986

1987+

-0.20623E-Ol
-0. 24462E'-01
-0.21255E-Ol
-0.21427E-Ol
-0.23517E-Ol
-0. 27793E -0 1
-0.33883E-Ol

-0.14381E-Ol
-0.12552E-01
-0.10888E-01
-0.66107E-02
-0. 14095E-01
-0. 14095E-01
0.11959E-Ol

-0.2403:1£-02
-0.32017E-02
-0.52755E-03
-0.39442E-03
-0.88057E-02
-O.lOl77E-Ol
-0.10113E-Ol

0.13219E-02
0.42667E-02

-0.47925E-03
0.26288E-02,
0.26179E-Ol
0.26179E-Ol

-0. 12627E -04

0.34799E-02
0.75843E-02
0.76666E-02
0.12320E-Ol
0.24297E-Ol
0.24297E-01
0.78765E-02

CO

NOx

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1983
1984-1986

1987+

Pre-1968
1968-1972
1973-1974
1975-1978
1979-1986

1987+

-0. 13487E-Ol
-0.21126E-Ol
-0.20843E-Ol
-0. 19091E-Ol
-0.24835E-Ol

see NOTE 2
see NOTE 2

-0. 16897E -03
-0. 25074E-03
0.38855E-02

-0.45504E-04
-0.76044E-02
-0.53710E-02

-0. 14691E-01
-0.3876'/E-01
-0.21165E-Ol
-0. 13146E-Ol
-0. 19612E-01
-0. 19612E':01
-0. 12596E-Ol

0.38841E-02
-0. 10389E -02
-0. 18301E-Ol
-0.71420E-02
-0.26153E-Ol
-0.34416E-Ol

0.15784E-02
-0. 15289E-02
-0.5995IE-02
-0.42373E-03
-0. 88336E-02
-0. 17783E-Ol
-0. 18813E-01

-0.89245E-02
-0.59791E-02
-0.24156E-02
-0. 12575E-02
-0.68045E-02
-0. 65050E-02

0.37462E-02
0.84685E-02
0.23603E-Ol
0.24717E-Ol
0.48537E-Ol
0.48537E-Ol
0.13861E-Ol

-0.87325E-02
-0.92466E-02
-0.10925E-01
-0.8791OE-02
-0. 18603E-Ol
-0.3587IE-Ol

O. 11097E -02
0.15749E-02
0.18253E-02
0.57982E-02

-0. 11553E-02
-0.10871E-Ol
-0.11951E-Ol

-0. 72580E-02
-0.62690E-02
-0. 21188E -02
-0.53153E-03
-0.54198E-02
-0. 85650E-02

0.11014E-01
0.25179E-01
0.28483E-Ol
0.25848E-01
0.31439E-01
0.31439E-01
0.96939E-02

-0. 10839E -0 I
-0.10108E-01
-0. 18042E-01
-0.75470E-02
-0.20878E-Ol
-0.28830E-Ol

* WHERE :

TCF(b) • Temperature correctIon factor for appropriate pollutant.
ambient temperature. and model year; for test segment b

T • Ambient temperature (Fahrenheit)
TC(b) • Temperature correction factor coefficient for appropriate pollutant.

reference temperature and model year; for test segment b
75.0 • Reference temperature

NOTE 1: The temperature correction factor Is used In conjunction with the Rlpstwxn
correction factor given In Table 1.2.7B.

NOTE 2 Offset model used for Bag 1 CO. Offset· -1.3812*(T - 75.0).

DATE : MAY 25. 1985
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TABLE 1.2.7B

NORMALiZED BAG FRACTIONS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS

Normalized Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

Pol Years _B_l_ -ll.. JL -.Q.L -ll. --.Q.L -!Q... ---2.2-.
HC Pre-1968 1.282 0.025 0.973 0.028 0.839 0.019 1.000 0.025

1968-1969 1·345 0.074 0.946 0.054 0.842 0.048 1.000 0.056
1970-1971 1.345 0.178 0·919 0.118 0.894 0.093 1.000 0.124
1972-1974 1.398 0.060 0.885 0.055 0·919 0.036 1.000 0.051
1975-1983 1.860 0·345 0.766 0.234 0.804 0.196 1.000 0.243
1984-1986 2.200 0.714 0.571 0.171 0.914 0.143 1.000 0.286

1987+ 2.634 1. 104 0.368 0.499 0·973 0.391 1.000 0.594

CO Pre-1968 1.277 0.033 1.017 0.029 0.758 0.025 1.000 0.029
1968-1969 1.442 0.071 0.996 0.042 0.674 0.033 1.000 0.046
1970-1971 1.553 0.109 0.933 0.079 0·711 0.038 1.000 0.074
1972-1974 1·573 0.054 0·902 0.079 0.755 0.029 1.000 0.060
1975-1983 1·972 0.176 0.881 0.157 0.628 0.109 1.000 0.139
1984-1986 2.438 0.282 0.658 0.062 0.621 0.077 1.000 0.111

1987+ 3.941 2.009 0.0 1. 186 0.689 1.014 1.000 1.308

NOx Pre-1968 1. 121 0.009 0.785 0.001 1.319 -0.009 1.000 0.0
1968-1972 1.199 -0.004 0.793 -0.002 1.245 0.006 1.000 0.0
1973-1974 1.262 0.022 0.770 0.004 1.242 0.027 1.000 0.014
1975-1978 1.299 0.012 0.183 0.004 1. 197 0.016 1.000 0.012
1979-1986 1·372 0.040 0.766 0.046 1.167 0.063 1.000 0.051

1987+ 1.830 0.169 0.703 0.149 0·939 0.222 1.000 0.173

NOTE : Tne fractions given in this table are used in the calculation of the
operating-model temperature correction factor (OMTCF) •

WHERE : OMTCF • «TERMI + TERM2 + TERM3)/DENOM)
TERMI • W *TCF (1) '* (81+01 '*M)
TERM2 • (l-W-X)*TCF (2) * (B2+02*M)
TERM3 • X '*TCF (3) '* (B3+D3*M)
DENOM • 80 + DO*M
W • Fraction of VMT in the cold start mode
X • Fraction of VMT in the hot start mode

TCF (b) • Temperature correction factor for pollutant. model
year; for test segment b

M • Cumulative mileage I 10.000

DATE MAY 25. 1985
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TABLE 1.2.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS

* ACCF- U*V*(A + S*(T-75) -1) + 1

Model
Years

HC
B A

CO
B A

NOx
B

Pre-1975 0.1023E+OIO.3344E-02 0.1202E+OIO.1808E-02 0.1299E+OIO.5643E-04
1975+ 0.1000E+Ol0.3512E-02 0.1130E+010.1528E-02 0.1221E+010.4262E-03

* WHERE :

ACCF - Air Conditioning Correction Factor
V - Fraction of vehicles which are equipped with AC given in Table 1.~.8B

U - Fraction of vehicles with AC that are using it - (DI-DILO)/(DIHI-DI).
0<-U<-1

01 - Discomfort index - (DB+WB)*.4+15
DILO - The highest discomfort index where no AC is used
DIHI - The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb temperature (Fahrenheit)
WB - Wet bulb temperature (Fahrenheit)
T - Ambient temperature (Fahrenheit)

TABLE 1.2.8B

ESTIMATED FRACTION OF
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS
EQUIPPED WITH AIR CONDITIONING

Model
Years

Pre-1977
1977
1978+

Fraction Equipped
With Air Conditioning

0·32
0.52
0·39

DATE MAY 25. 1985
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TABLE 1.2.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS

* XLCF • (XLC-l) *u + 1

Model Coefficients (XLC)
Years HC CO NOx

Pre-1968 1.0786 1.2765 0·9535
1968-1969 1.0495 1•1384 1.0313
1970-1971 1.0852 1.2478 1.0313

1972 1.0556 1• 1347 1.0313
1973-1974 1.0556 1. 1347 1.0753

1975+ 1.0455 1.3058 1.0719

* WHERE :

XLCF • Extra load correction factor
U • Fraction of VMT with an extra load
XLC • Correction factor coefficient

TABLE 1.2.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I

* TTCF • (TTC-1)*U + 1

Model
Years

Coefficients (TTC)
HC CO NOx

Pre-1968
1968-1969
1970-1971

1972
1973-1974

1975+

* WHERE :

1.2614
1.2762
1. 4598
1. 7288
1. 7288
1·5909

1.9327
1.8940
2.4753
2.1414
2.1414
3·9722

1•1184
1•1384
1•1384
1.1384
1.2170
1.3875

TTCF • Trailer towing correction factor
U • Fraction of VMT towing a trailer
TTC • Correction factor coefficient

DATE MAY 25. 1985
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TABLE 1.3.1A

EXHAUST EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS 1\
(RATES REFLECT ZERO TAMPERING)

* BER • ZML + (DR '* M)

Zero Mi 1e Deterioration 50,000 Mi 1e
Model Emission Level Rate Emission Level
Years (Grams/Mi 1e) (Gm/Mi/10K Mi) (Grams/Mi 1e)

Pre-1970 9.57 o. 18 10.47
1970-1973 6.28 0.25 7.53
1974-1978 6.28 0.17 7. 13
1979-1980 0.92 0.27 2.27
1981-1983 0.92 0.19 1.87

1984 0.58 0.13 1.23
1985-1986 0.45 0.07 0.80

1987+ 0.51 0.06 0.81

Pre-1970 93.98 2.25 105.23
1970-1973 60.08 2.55 72.83
1974-1978 60.08 2.44 72.28
1979-1980 13.67 2.59 26.62

1981 13.67 1. 13 19.32
1982-1983 13.67 1. 13 19·32

1984 7.41 0.98 12·31
1985-1986 6.43 0.49 8.88

1987+ 5.60 0.91 10.15

Pre-1970 5.44 0.0 5·44
1970-1973 6.45 0.0 6.45
1974-1978 4.61 0.04 4.81
1979-1983 1. 74 0.09 2.19

1984 1. 74 0.09 2.19
1985-1986 1. 74 0.04 1.94

1987+ 0.86 0.04 1.06

BER • Basic emission rate (un tampered)
ZML • Zero mile level
DR • Deterioration rate
M • Cumulative mileage / 10.000

DATE MAY 25. 1985
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TABLE 1.3.1B

EXHAUST EMISSION RATES FOR
LOW AL TITUOE

LIGHT DUTY GASOLINE POWERED TRUCKS II
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emisslon Rate (Grams/Mile)
f.2! Vears -2!L-a2!L~~-!Q!L~-J1..Q!L~

He Pre-1970 9.57 9.93 10.29 10.65 11.01 11.36 11.72 12.08
1970-1973 6.28 6.78 7.29 7.80 8.30 8.81 9.31 9.82
1974-1978 6.28 6.62 6.96 7.29 7.63 7.97 8.31 8.65
1979-1980 1.52 2.26 2.99 3.72 4.45 5.19 5.92 6.65
1911";1982 1.52 2.09 2.67 3.24 3.81 4.38 4.95 5.52

1983 1.50 2.06 2.62 3.19 3.75 4.31 4.88 5.44
1984 1.08 1.48 1.88 2.29 2.69 3.09 3.50 3.90

1985-1986 0.95 1.23 1.52 1. 81 2.10 2.38 2.61 2.96
1987+ 0.90 1. 13 1.37 1. 61 1.84 2.08 2.32 2.55

CO Pre-1970 93.97 98.42 102.87 107.32 111.77 116.22 120.68 125.13
1970-1973 60.08 65.12 70.16 75.21 80.25 85.30 90.34 95.38
1974-1978 60.09 64.99 69.89 74.79 79.69 84.59 89.49 94.39
1979-1980 19.57 26.95 34.36 41.77 49.19 56.61 64.03 71.46
1911-1982 19.57 23.90 28.25 32.58 36.92 41.25 45.58 49.91

1983 19.36 23.61 27.88 32.13 36.39 40.64 44.89 49.14
1984 12.07 15.62 19.19 22.76 26.32 29.89 33.46 37.03

1985-1986 11.07 13.63 16.21 18.80 21.38 23.96 26.54 29.13
1987+ 9.19 12.24 15.30 18.36 21.42 24.48 27.54 30.60

NOx Pre-1970 5.44 5.44 5.44 5.44 5.44 5.44 5.43 5.43
1970-1972 6.45 6.45 6.44 6.44 6.44 6.44 6.43 6.43

1973 6.47 6.48 6.49 6.51 6.52 6.53 6.55 6.56
1974-1978 4.63 4.72 4.82 4.92 5.01 5.11 5.20 5.30
1979-1982 1.92 2.24 2.57 2.90 3.23 3.55 3.88 4.21

1983 1.92 2.24 2.57 2.90 3.23 3.55 3.88 4.21
1984 1.95 2.28 2.62 2.95 3.29 3.62 3.95 4.29

1985-1986 1.95 2.18 2.42 2.65 2.89 3.12 3.36 3.60
1987+ 1. 19 1. 39 1.59 1.80 2.00 2.20 2.41 2.61

DATE MAY 25. 1985
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TABLE 1.3.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
,",ode1 Emissions Tripslc Emissions Mi les* Emissions Emi 55 ions
Years. (Gm(Tr ip) Per Day (Gm/Day) Per Day (Gm/Mi Ie) (Gm/Mi 1e)

Pre-1968 27.66 3.05 77 .89 33·70 5·70 10.51
1968-1978 27.66 3.05 77 .89 33.70 0.0 1t.81
1979-1983 3.98 3.05 9·31 33·70 0.0 0.61t

1981t 3.59 3.05 9·31 33.70 0.0 0.60
1985 3.20 3.05 9·31 33·70 0.0 0.57
1986 2.81 3.05 9·3' 33.70 0.0 0.53
1987 2.lt7 3.05 9·31 33·70 0.0 0·50

1988-1989 2.05 3.05 9·}1 . 33·70 0.0 0.lt6
1990+ 1.82 }.05 9·31 33·70 0.0 0.1t1t

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
He emissions (Gtn/Mi Ie)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
",PO • "'iles per day
CC • Crankcase emissions (Gm/Mile)
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TABLE 1.3.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1968 10·51 10.51 10.51 10·51 10.51 10.51 10·51 10·51
1968-1970 4.97 5.00 5.03 5.05 5.08 5. 10 5. 13 5.16
1971-1974 4.96 4.99 5.01 5.04 5.06 5·09 5.11 5.13
1975-1977 4.96 4.99 5.01 5·03 5.06 5.08 5. 10 5.13

1978 4.96 4.98 5·00 5.02 5.05 5·07 5.09 5. 11

1979 0.83 0.86 ·0.90 0.93 0.96 0.99 1.03 1.06
1980 0.81 0.84 0.87 0.90 0.93 0.96 0.99 1.02

1981-1982 0.81 0.84 0.87 0.89 0.92 0.95 0.98 1.01
1983 0.80 0.83 0.86 0.88 0.91 0.94 0.96 0.99
1984 0.76 0.78 0.81 0.84 0.86 0.89 0.91 0.94

1985 0.72 0.74 0.76 0.79 0.81 0.84 0.86 0.89
1986 0.67 0.70 0.72 0.74 0.77 0.79 0.81 0.84
1987 0.64 0.66 0.68 0.70 0.73 0.75 0.77 0.79

1988-1989 0.59 0.61 0.63 0.65 0.67 0.69 0.72 0.74
1990+ 0.56 0.58 0.61 0.63 0.65 0.6] 0.69 0.71

DATE MAY 25. 1985
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

TOTAL HC (INCLUDES EVAP & CRANKCASE)

January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY' E·· MY· E·. MY. E.· MY· E·. MY· E.· MY· E.. MY. E••
"i961 2J:4 1962 23.4 1963 2n 1964 23:4 1965 23.4 1966 23.4 1967 23.4 1968 17':7 1969 17':7 1970 16':1 1971 16':1 "i972~
1962 23.3 1963 23.3 1964 23.3 1965 23.3 1966 23.3 1967 23.3 1968 17.6 1969' 11.6 1910 16.0 1911 16.0 1972 16.0 1913 16.0
1963 23.2 1964 23.2 1965 23.2 1966 23.2 1967 23.2 1968 17.5 1969 11.5 1910 15.9 1971 15.9 1912 15.9 1913 15.9 1914 14.4
1964 23.2 1965 23.2 1966 23.2 1961 23.2 1968 11.5 1969 11.5 1910 15.8 1971 15.8 1912 15.8 1913 15.8 1914 14.4 1915 14.4
1965 23.11966 23.11961 23.11968 11.4 1969 17.41910 15.6 1911 15.6 1912 15.6 1913 15.6 1914 14.3 1915 14.3 1916 14.3
1966 22.9 1961 22.9 1968 11.2 1969 11.2 1910 15.5 1911 15.5 1912 15.5 1973 15.5 1914 14.2 1915 14.2 1916 14.2 1911 14.2
1961 22.8 1968 11.11969 11.11910 15.3 1911 15.3 1912 15.3 1913 15.3 1914 14.0 1975 14.0 1916 14.01911 14.0 1918 14.0
1968 11.01969 17.01910 15.11911 15.11912 15.11913 15.11974 13.91915 13.91976' 13.91977 13.91978 13.91919 5.8
1969 16.9 1910 14.9 1911 14.9 1912 14.9 1913 14.9 1974 13.8 1975 13.8 1916 13.8 1911 13.8 1918 13.8 1919 5.6 1980 5.6
1910 14.1 1911 14.1 1912 14.1 1913 14.1 1914 13.6 1975 13.6 1976 13.6 1911 13.6 1918 13.6 1919 5.4 1980 5.4 1981 4.4
1911 14.5 1912 14.5 1913 14.5 1914 13.5 1915 13.5 1976 13.5 1911 13.5 1918 13.5 1919 5.2 1980 5.2 1981 4.2 1982 4.2
1912 14.2 1973 14.2 1974 13.3 1915 13.3 1916 13.3 1911 13.3 1978 13.3 1919 4.9 1980 4.9 1981 4.0 1982 4.0 1983 4.0
1913 14.0 1914 13.1 1975 13.1 1916 13.1 1911 13.1 1978 13.1 1919 4.6 1980 4.6 1981 3.8 1982 3.8 1983 3.8 1984 2.8
1914 12.9 1915 12.9 1916 12.9 1911 12.9 1918 12.9 1919 4.3 1980 4.3 1981 3.6 1982 3.6 1983 3.6 1984 2.1 1985 2.0
1915 12.1 1916 12.1 1971 12.1 1978 12.1 1919 3.9 1980 3.9 1981 3.3 1982 3.3 1983 3.3 1984 2.5 1985 1.9 1986 1.8
1916 12.5 1917 12.5 1918 12.5 1919 3.6 1980 3.6 1981 3.11982 3.11983 3.11984 2.3 1985 1.8 1986 1.1 1981 1.1
1911 12.3 1918 12.3 1919 3.2 1980 3.2 1981 2.8 1982 2.8 1983 2.8 1984 2.1 1985 1.1 1986 1.6 1981 1.6 1988 1.6
1918 12.0 1979 2.1 1980 2.1 1981 2.5 1982 2.5 1983 2.5 1984 1.9 1985 1.6 1986 1.5 1981 1.5 1988 1.5 1989 1.5
1919 2.3 1980 2.3 1981 2.2 1982 2.2 1983 2.2 1984 1.1 1985 1.4 1986 1.4 1981 1.4 1988 1.4 1989 1.4 1990 1.4
1980 2.0 1981 1. 9 1982 1. 9 1983 1. 9 1984 1.6 1985 1. 4 1986 1. 3 1981 1. 3 1988 1. 3 1989 1. 3 1990 1. 3 1991 1. 3

January 1 of Calendar Year
1992 1993 1994 1995 1996 1991 1998 1999 2000 2001 2002 2003

MY· E.· MY. E·· MY· E.· MY. E·· MY· E·· MY· E·· MY. E·· MY. E·. MY· E·· MY· E·· MY· E·. MY· E··
"i'9'73~ 1914 1'4:6 1915 1'4:6 1916 "14:6 1911 "14:6 "'i91ii t4':6 1"979 6":9 1980 6":9 1981 5":'4 1982 5":'4 1"9i3 -n 'i9ii4~
1914 14.5 1915 14.5 1916 14.5 1971 14.5 1918 14.5 1919 6.8 1980 6.8 1981 5.3 1982 5.3 1983 5.3 1984 3.9 1985 2.6
1975 14.4 1976 14.4 1971 14.4 1918 14.4 1919 6.1 1980 6.1 1981 5.3 1982 5.3 1983 5.3 1984 3.8 1985 2.6 1986 2.5
1976 14.4 1911 14.4 1978 14.4 1919 6.5 1980 6.5 1981 5.2 1982 5.2 1983 5.2 1984 3.1 1985 2.5 1986 2.5 1981 2.4
1971 14.3 1978 14.3 1919 6.4 1980 6.4 1981 5.0 1982 5.0 1983 5.0 1984 3.1 1985 2.5 1986 2.5 1987 2.3 1988 2.3
1978 14.2 1919 6.2 1980 6.2 1981 4.9 1982 4.9 1983 4.9 1984 3.6 1985 2.5 1986 2.4 1981 2.3 1988 2.2 1989 2.2
1919 6.0 1980 6.0 1981 4.8 1982 4.8 1983 4.8 1984 3.5 1985 2.4 1986 2.4 1981 2.2 1988 2.2 1989 2.2 1990 2.2
1980 5.8 1981 4.1 1982 4.1 1983 4.7 1984 3.4 1985 2.4 1986 2.3 1981 2.2 1988 2.2 1989 2.2 1990 2.1 1991 2.1
1981 4.5 1982 4.5 1983 4.5 1984 3.3 1985 2.3 1986 2.3 1981 2.2 1988 2.1 1989 2.1 1990 2.1 1991 2.1 1992 2.1
1982 4.4 1983 4.4 1984 3.2 1985 2.2 1986 2.2 1981 2.1 1988 2.1 1989 2.1 1990 2.0 1991 2.0 1992 2.0 1993 2.0
1983 4.2 1984 3.1 1985 2.2 1986 2.1 1987 2.0 1988 2.0 1989 2.0 1990 2.0 1991 2.0 1992 2.0 1993 2.0 1994 2.0
1984 3.0 1985 2.1 1986 2.1 1987 2.0 1988 2.0 1989 2.0 1990 1.9 1991 1.9 1992 1.9 1993 1.9 1994 1.9 1995 1.9
1985 2.0 1986 2.0 1981 1.9 1988 1.9 1989 1.9 1990 1.9 1991 1.9 1992 1.9 1993 1.9 1994 1.9 1995 1.9 1996 1.9
1986 1.9 1987 1.9 1988 1.81989 1.8 1990 1.8 1991 1.8 1992 1.8 1993 1.8 1994 1.8 1995 1.8 1996 1.8 1997 1.8
1981 1. 8 1988 1. 7 1989 1. 7 1990 1. 7 1991 1. 7 1992 1. 7 1993 1. 7 1994 1. 7 1995 1. 7 1996 1. 7 1997 1. 7 1998 1. 7
'988 1.1 1989 1.1 1990 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 1995 1.6 1996 1.6 1997 1.6 1998 1.6 1999 1.6
1989 1.6 1990 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 1995 1.6 1996 1.6 1991 1.6 1998 1.6 1999 1.62000 1.6
1990 1.5 1991 1.5 1992 1.5 1993 1.5 1994 1.5 1995 1.5 1996 1.5 1997 1.5 1998 1.5 1999 1.5 2000 1.5 2001 1.5
1991 1.4 1992 1.4 1993 1.4 1994 1.4 1995 1.4 1996 1.4 1991 1.4 1998 1.4 1999 1.4 2000 1.4 2001 1.4 2002 1.4
1992 1.3 1993 1.3 1994 1.3 1995 1.3 1996 1.3 1997 1.3 1998 1.3 1999 1.32000 1.32001 1.32002 1.32003 1.3

·MY -- IndIcates the model year .
••E-- Indicates the average grams/mIle emIssIon level for model year "MY" on January 1 of the gIven calendar year. These

emission levels are calculated for the basIc test condItIons: 19.6 MPH, TEMp s 75 Degrees F, 20.6% of VMT traveled
in cold start, 52.1% of VMT In stabIlIzed, and 21.3% of VMT In a hot start. E~tsslons are based on the January 1
mIleage accumulatIon fIgures gIven In Table 1.3.4.



H-38 TABLE 1.3.2B DATE : MAY 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCkS II

CO

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 1991

MY· E.· MY· E'. MY· E·. MY· E·· MY· E·· MY· E·· MY~ E·. MY. E.. MY. E.. MY· E·. MY. E.. MY· E••
1'9'6i 135.3 1962 135.3 1963 T3'5':'3 '1"964~ 1965~ 'i96i 135.3 1961 135":3 1968 135":3 1969 135.3 1910 '1'07':'1 1911 '1'07':'1 19fi '10"'7.1
1962 134.3 1963 134.3 1964 134.3 1965 134.3 1966 134.3 1961 134.3 1968 134.3 1969 134.3 1910 106.0 1911 106.0 1912 106.0 1913 106.0
1963 133.2 1964 133.2 1965 133.2 1966 133.2 1961 133.2 1968 133.2 1969 133.2 1910 104.1 1911 104.1 1912 104.1 1913 104.1 1914 102.8
1964 132. I 1965 132. 1 1966 132.1 1961 132. I 1968 132. I 1969 132.1 1910 103.4 1911 103.4 1912 103.4 1913 103.4 1914 101.5 1915 101.5
1965 130.8 1966 130.8 1961 130.8 1968 130.8 1969 130.8 1910 102.0 1911 102.0 1912 102.0 1913 102.0 1914 100.1 1915 100.1 1916 100. I
1966 129.4 1961 129.4 1968 129.4 1969 129.4 1910 100.4 1911 100.4 1912 100.4 1913 100.4 1914 98.6 1915 98.6 1916 98.6 1911 98.6
1967 127.9 1968 121.9 1969 121.9 1910 98.7 1911 98.1 1912 98.1 1913 98.1 1914 91.0 1915 91.0 1916 91.0 1911 91.0 1918 91.0
1968 126.3 1969 126.3 1910 96.9 1911 96.9 1912 96.9 1913 96.9 1914 95.3 1915 95.3 1916 95.3 1911 95.3 1918 95.3 1919 51.2
1969 124.6 1910 94.9 1911 94.9 1912 94.9 1913 94.9 1914 93.4 1915 93.4 1916 93.4 1911 93.4 1918 93.4 1919 49.2 1980 49.2
1910 92.1 1911 92.1 1912 92.1 1913 92.1 1914 91.3 1915 91.3 1916 91.3 1917 91.3 1918 91.3 1919 41.0 1980 41.0 1981 28.2
1911 90.4 1912 90.4 1913 90.4 1914 89. I 1915 89. I 1916 89. I 1917 89.1 1918 89.1 1919 44.6 1980 44.6 1981 21.2 1982 27.2
1972 87.9 1973 87.9 1974 86.7 1975 86.7 1976 86.7 1977 86.1 1918 86.7 1979 42.1 1980 42.1 1981 26.0 1982 26.0 1983 26.0
1973 85.2 1974 84. I 1915 84. I 1976 84. I 1977 84.1 1918 84. I 1919 39.3 1980 39.3 1981 24.8 1982 24.8 1983 24.8 1984 11. I
1974 81.3 1975 81. 3 1976 81.3 1911 81. 3 1978 81.3 1979 36.3 1980 36.3 1981 23.5 1982 23.5 1983 23.5 1984 16.0 1985 10.7
1975 78.2 1916 78.2 1911 78.2 1918 78.2 1919 33. I 1980 33. I 1981 22. I 1982 22. I 1983 22. I 1984 14.7 1985 10. I 1986 10.1
1976 14.9 1911 74.9 1918 74.9 1919 29.6 1980 29.6 1981 20.6 1982 20.6 1983 20.6 1984 13.4 1985 9.4 1986 9.4 1981 11.2
1917 71.3 1918 71.3 1919 25.8 1980 25.8 1981 18.9 1982 18.9 1983 18.9 1984 12.0 1985 8.1 1986 8.7 1981 9.8 1988 9.8
1978 67.4 1979 21.6 1980 2 1.6 198 I 11. I 1982 11. I 1983 17.1 1984 10.4 1985 1.9 1986 7.9 1981 8.4 1988 8.4 1989 8.4
1919 17.2 1980 17 . 2 1981 15.2 1982 15.2 1983 15.2 1984 8.7 1985 7. I 1986 7.1 1987 6.8 1988 6.8 1989 6.8 1990 '6.8
1980 14.2 1981 13.9 1982 13 ..9 1983 13.9 1984 1.6. 1985 6.5 1986 6.5 1981 5.8 1988 5.8 1989 5.8 1990 5.8 199 I 5.8

January I of Calendar Year
1992 1993 1994 1995 1996 1991 1998 1999 2000 2001 2002 2003

MY. E.. MY. E·. MY. e.· MY· e.. MY· e.· MY. e·. MY. e·· MY· e·· MY· e·· MY' e·' MY· e" MY' e'·
'i973 "i07:1 1974 105.1 1915 105. I 1916 "i05:1 1911~ 1978 105. I 1979 6"1.6 T980 6"'1.6 1981 :i41i "i9ii2 34.5 1983 34.5 1984 25.5
1974 104.0 1915 104.0 1916 104.0 1971 104.0 1978 104.0 1979 60.4 1980 60.4 1981 34.0 1982 34.0 1983 34.0 1984 25. I 1985 15.3
1915 102.8 1916 102.8 1971 102.8 1978 102.8 1979 59.2 1980 59.2 1981 33.5 1982 33.5 1983 33.5 1984 24.6 1985 15.0 1986 15.0
1916 101.5 1911 101.5 1978 101.5 1979 57.8 1980 57.8 1981 32.9 1982 32.9 1983 32.9 1984 24. I 1985 14.8 1986 14.8 1981 21. I
1911 100.1 1978 100.1 1919 56.4 1980 56.4 1981 32.3 1982 32.3 1983 32.3 1984 23.6 1985 14.5 1986 14.5.1981 20.6 1988 20.6
1918 98.6 1979 54.8 1980 54.8 1981 31.6 1982 31.6 1983 31.6 1984 23.0 1985 14.2 1986 14.2 1987 20.0 1988 20.0 1989 20.0
1919 53.1 1980 53.1 1981 30.8 1982 30.8 1983 30.8 1984 22.3 1985 13.9 1986 13.9 1987 19.4 1988 19.4 1989 19.4 1990 19.4
1980 51. 2 1981 30.0 1982 30.0 1983 30.0 1984 21.6 1985 13.5 1986 13.5 1981 18.8 1988 18.8 1989 18.8 1990 18.8 1991 18.8
1981 29.1 1982 29.1 1983 29. I 1984 20.8 1985 13. 1 1986 13. I 1987 18. I 1988 18. I 1989 18.1 1990 18. I 1991 18. I 1992 18. I
1982 28.2 1983 28.2 1984 20.0 1985 12.7 1986 12.7 1981 17.3 1988 17.3 1989 17.3 1990 17.3 1991 17.3 1992 17.3 1993 11.3
1983 27.2 1984 19.1 1985 12.3 1986 12.3 1981 16.5 1988 16.5 1989 16.5 1990 16.5 1991 16.5 1992 16.5 1993 16.5 1994 16.5
1984 18.2 1985 11.8 1986 11.8 1981 15.6 1988 15.6 1989 15.6 1990 15.6 1991 15.6 1992 15.6 1993 15.6 1994 15.6 1995 15.6
1985 11. 3 1986 11.3 1987 14.6 1988 14.6 1989 14.6 1990 14.6 1991 14.6 1992 14.6 1993 14.6 1994 14.6 1995 14.6 1996 14.6
1986 10.7 1987 13.6 1988 13.6 1989 13.6 1990 13.6 1991 13.6 1992 13.6 1993 13.6 1994 13.6 1995 13.6 1996 13.6 1991 13.6
1987 12.4 1988 12.4 1989 12.4 1990 12.4 1991 12.4 1992 12.4 '1993 12.4 1994 12.4 1995 12.4 1996 12.4 1997 12.4 1998 12.4
1988 11.2 1989 11.2 1990 11.2 1991 11.2 1992 11.2 1993 11.2 1994 11.2 1995 11.2 1996 11.2 1997 11.2 1998 11. 2 1999 11.2
1989 9.8 1990 9.8 1991 9.8 1992 9.8 1993 9.8 1994 9.8 1995 9.8 1996 9.8 1991 9.8 1998 9.8 1999 9.8 2000 9.8
1990 8.4 1991 8.4 1992 8.4 1993 8.4 1994 8.4 1995 8.4 1996 8.4 1991 8.4 1998 8.4 1999 8.4 2000 8.4 2001 8.4
1991 6.8 1992 6.8 1993 6.8 1994 6.8 1995 6.8 1996 6.8 1997 6.8 1998 6.8 1999 6.8 2000 6.8 2001 6.8 2002 6.8
1992 5.8 1993 5.8 1994 5.8 1995 5.8 1996 5.8 1997 5.8 1998 5.8 1999 5.8 2000 5.8 2001 5.8 2002 5.8 2003 5.8

*MY -- Indicates the model year.
··E -- IndIcates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emIssion levels are calculated for the basic test conditions: 19.6 MPH, TeMP·,5 Degrees F, 20.6% of VMT traveled
in cold start, 52.1% of VMT in stabilIzed, and 27.3% of VMT in a hot start. EmIssions are based on the J3nuary 1
mileage accumulation figures given in Table 1.3.4.
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

NOx

1980
January 1 of Calendar Year

E··
6'":4

6.4
5.3
5.3
5.3
5.2
5.2
3.0
3.0
2.9
2.8
2.7
2.6
2.1
2.0
1.1
1.0
1.0
0.9
0.9

1991
MY·

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1990
MY· E••

"i91i Ei:4
1972 6.4
1973 6.4
1974 5.3
1975 5.3
1976 5.2
1977 5.2
1978 5.2
1979 3.0
1980 2.9
1981 2.8
1982 2.7
1983 2.6
1984 2.5
1985 2.0
1986 2.0
1987 1.0
1988 1.0
1989 0.9
1990 0.9

1989
MY· E••

1970~
1971 6.4
1972 6.4
1973 6.4
1974 5.3
1975 5.2
1976 5.2
1977 5.2
1978 5.2
1979 2.9
1980 2.8
1981 2.7
1982 2.6
1983 2.5
1984 2.4
1985 2.0
1986 1.9
1987 1.0
1988 0.9
1989 0.9

E··5"':4
6.4
6.4
6.4
6.4
5.2
5.2
5.2
5.2
5.1
2.8
2.7
2.6
2.5
2.4
2.3
1.9
1.9
0.9
0.9

MY·
t969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

19881987
MY· E••

1968 ---s:4
1969 5.4
1970 6.4
1971 6.4
1972 6.4
1973 6.4
1974 5.2
1975 5.2
1976 5.2
1977. 5.1
1978 5. 1
1979 2.7
1980 2.6
1981 2.5
1982 2.4
1983 2.3
1984 2.2
1985 1.9
1986 1.8
1987 0.9

1986
MY· E·.

1967 5"':4
1968 5.4
1969 5.4
1970 6.4
1971 6.4
1972 6.4
1973 6.4
1974 5.2
1975 5.2
19765.1
1977 5.1
1978 5.0
1979 2.6
1980 2.5
1981 2.4
1982 2.3
1983 2.2
1984 2.0
1985 1.8
1986 1.7

198519841982 1983
MY· E.· MY· E.· MY· E·· MY. E··

1963~ 1964 5"':4 1965~ 1966 5"':4
1964 5.4 1965 5.4 1966 5.4 1967 5.4
1965 5.4 1966 5.4 1967 5.4 1968 5.4
1966 5.4 1967 5.4 1968 5.4 1969 5.4
1967 5.4 1968 5.4 1969 5.4 1970 6.4
1968 5.4 1969 5.4 1970 6.4 1971 6.4
1969 5.4 1970 6.4 1971 6.4 1972 6.4
1970 6.4 1971 6.4 1972 6.4 1973 6.4
1971 6.4 1972 6.4 1973 6.4 1974 5.2
1972 6.4 1973 6.4 1974 5.1 1975 5.1
1973 6.4 1974 5.1 1975 5.1 1976 5.1
1974 5.0 1975 5.0' 1976 5.0 1977 5.0
1975 5.0 1976 5.0 1977 5.0 1978 5.0
1976 5.0 1977 5.0 1978 5.0 1979 2.5
1977 4.9 1978 4.9 1979 2.4 1980 2.4
1978 4.8 1979 2.3 1980 2.3 1981 2.3
1979 2.2 1980 2.2 1981 2.2' 1982 2.2
1980 2.0 1981 2.0 1982 2.0 1983 2.0
1981 1.9 1982 1.9 1983 1.9 1984 1.9
1982 1.8 1983 1.8 1984 1.8 1985 1.7

1981
MY· E··

1962~
1963 5.4
1964 5.4
1965 5.4
1966 5.4
1967 5.4
1968 5.4
1969 5.4
1970 6.4
1971 6.4
1972 6.4
1973 6.4
1974 5.0
1975 5.0
1976 4.9
1977 4.8
1978 4.8
1979 2.0
1980 1.9
1981 1.8

E··-s:4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
6.4
6.4
6.4
6.4
5.0
4.9
4.8
4.8
4.7
1.9
1.8

MY·
"i9ii1
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1992 1993 1994 2000 2003
MY· E.·

1984~
1985 2.5
1986. 2.4
1987 1.5
1988 1. 5
1989 1. 5
1990 1.5
1991 1.4
1992 1.4
1993 1.4
1994 1. 3
1995 1.3
1996 1.3
1997 1.2
1998 1.2
1999 1.1
2000 1.0
2001 1.0
2002 0.9
2003 0.9

~
3.4
3.4
2.4
2.4
1.5
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

2002
MY·

'983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

E··
~

3.4
3.3
2.4
2.4
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

2001
MY·

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

~
3.4
3.4
3.3
3.3
2.4
2.4
1.5
1.4
1.4
1.4
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

~
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

E·'
--s:3

3.4
3.3
3.3
3.2
3.2
3.1
2.3
2.3
1.4
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

1996
MY· EO 0

1977~
1978 5.3
1979 3.3
1980 3.3
1981 3.2
1982 3.2
1983 3.1
1984 3.0
1985 2.3
1986 2.3
1987 1.3
1988 1.3
1989 1.3
1990 1. 2
1991 1.2
1992 1. 1
1993 1.0
1994 1.0
1995 0.9
1996 0.9

1995
MY. Eoo
1916~
1977 5.3
1978 5.3
1979 3.3
1980 3.2
1981 3.2
1982 3.1
1983 3.0
1984 3.0
1985 2.3
1986 2.2
1987 1. 3
1988 1.3
1989 1. 2
1990 1. 2
1991 1. 1
1992 1.0
1993 1.0
1994 0.9
1995 0.9

E··
~

5.3
5.3
5.3
3.2
3.2
3.1
3.0
3.0
2.9
2.2
2.2
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

E··
~

5,.3
5.3
5.3
5.3
3.2
3.1
3.0
3.0
2.9
2.8
2.2
2.1
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E··Ei:4
5.3
5.3
5.3
5.3
5.2
3.1
3.0
3.0
2.9
2.8
2.7
2.1
2.1
1.2
1.1
1.0
1.0
0.9
0.9

MY·
T973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

.MY -- Indicates the model year .
•• E -- IndIcates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emtsslon levels are calculated for the basic test conditIons: 19.6 MPH. TEMP-75 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT in stabilized. and 27.3% of VMT In a hot start. Emissions are based on the January 1
mileage accumulation figures given In Table 1.3.4.
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TABLE 1.3.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I

* IER • ZML + (DR * M)

Zero Mi Ie Deterioration
Model Emission Level Rate
Years (Grams/Min.) (Gm/Mi n/10K Mi)

Pre-1970 1.67 0.03
1970-1973 1.06 0.04
1974-1978 1.06 0.03
1979-1980 0.07 0.02
1981-1983 0.06 0.02

1984 0.04 0.01
1985-1986 0.03 0.01

1987+ 0.03 0.01

Pre-1970 18.98 0.45
1970-1973 11 .53 0.52
1974-1978 11.53 0.49
1979-1980 1.57 0.32

1981 1.31 0.27
1982-1983 1.19 0.24

1984 0.69 0.14
1985-1986 0.34 0.18

1987+ 0.34 0.18

Pre-1970 0.08 0.0
1970-1973 0.10 0.0
1974-1978 0.07 0.0
1979-1983 0.06 0.0

1984 0.05 0.0
1985-1986 0.02 0.0

1987+ 0.02 0.0

IER • Idle emission rate
ZML • Zero mile level
OR • Deterioration Rate
M • Cumulative Mileage / 10,000

MAY 25, 1985
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TABLE 1.3.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

Jan 1
Model July 1 Mi leage Jan 1 Mi leage Jan 1
Year Registration Accumulation Registration Accumulation Mileage

Index** Mix* Rate Mix Rate Accumulation
per truck * (fleet) (f 1eet)

1 0.067 18352. 0.022 18352. 2294.
2 0.085 16946. 0.085 18000. 13720.
3 0.081 15648. 0.081 16621. 3102l.
4 0.077 14449. 0.077 15348. 46997.
5 0.073 13342. 0.073 14172. 61748.

6 0.069 12320. 0.069 13086. 75370.
7 0.065 11376. 0.065 12084. 87947.
8 0.061 10504. 0.061 n 158. 99562.
9 0.057 9700. 0.057 10303· 110286.

10 0.053 8956. 0.053 9514. 120188.

11 0.048 8270. 0.048 8784. 129332.
12 0.044 7637. 0.044 8112. 137775.
13 0.040 7052. 0.040 7491. 145572.
14 0.036 6511. 0.036 6917. 152771.
15 0.032 6012. 0.032 6386. 159419.

16 0.028 5552. 0.028 5897. 165557.
17 0.024 5126. 0.024 5445. 171225·
18 0.020 4734. 0.020 5028. 176458.
19 0.016 4371. 0.016 4643. 181291.
20+ 0.024 4036. 0.024 4287. 185753.

'it Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985

""'..
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TABLE 1.3.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II
JANUARY I, 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TFNORM)
Model LDT2 Fleet Sales LDGT2 Annual Mileage Travel
Years Registration Fraction~ Registration Accrual Rate (C*D) Fractions

1988 0.022 0.760 0.017 0.019 18352. 355.7 0.032
1987 0.085 0.790 0.067 0.077 18000. 1380.3 0.123
1986 0.081 0.820 0.066 0.076 16621 • 1260.7 0.112
1985 0.077 0.840 0.065 0.074 15348. 1133.6 0.101
1984 0.073 0.870 0.064 0.073 14172. 1027.8 0.091

1983 0.069 0·900 0.062 0.071 13086. 928.0 0.083
1982 0.065 0.920 0.060 0.068 12084. 825.2 0.073 .
1981 0.061 0.940 0.057 0.065 11158. 730.6 0.065
1980 0.057 0.966 0.055 0.063 10303· 647.8 0.058
1979 0.053 0.972 0.052 0.059 9514. 559·7 0.050

1978 0.048 0.991 0.048 0.054 8784. 471 .2 0.042
1977 0.044 0.995 0.044 0.050 8112. 405.5 0.036
1976 0.040 0.997 0.040 0.046 7491. 341.1 0.030
1975 0.036 0.998 0.036 0.041 6917. 283.8 0.025
1974 0.032 1.000 0.032 0.037 6386. 233.4 0.021

1973 0.028 1.000 0.028 0.032 5897. 188.6 0.017
1972 0.024 1.000 0.02t. 0.027 5445. 149.2 0.013
1971 0.020 1.000 0.020 0.023 5028. 114.8 0.010
1970 0.016 1.000 0.016 0.018 4643. 84.8 0.008
1969- 0.024 1.000 0.024 0.027 4287. 117·5 0.010

OAF: 0.876 TFNORM: 11245.4

WHERE

A - January 1 registration mix from Table 1.3.4.
B - Fleet sales fractions
o - Sales weighted fleet mileage accumulation rate from Table 1.3.4,

adjusted to January 1
0(1) - Annual Miles(1)
D(MYI)- .25*(Annual Miles(MYI» + .75*(Annual Miles(MYI-l», MYI-2, ••. ,20+

NOTE: In general, the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.
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TABLE 1.3.6

SPEED CORRECTioN FACTOR COEFFICIENTS FOR LOW ALTITUOE
LIQIT DUTY GASOLINE POWERED TRUCKS II

" SCF(s,sadj) SF(S)/SF(sadj)

EXP(A + 8"5 + C's' + O"S' + E's' + F"s'), HC & CO
A + 8'5 + C's' + 0'5' + E"s' + F"s' , NOx,Pre-1979

EXP(A + 8'5 + C's' + 0'5' + E"s' + F"s'), NOx,1979+
Pollutant

and
Model Years

HC
Pre-1970

1970-1973
1974-1978
1979-1983
1984-1986

1987+

CO
Pre-1970

1970-1973
1974-1978
1979-1983
1984-1986

1987+

NOx
Pre-1970

1970-1973
1974-1978
1979-1983
1984-1986

1987+

SF(s)

A

0.231026E+Ol
0.240873E+Ol
0.268382E+Ol
0.121545E+Ol
0.144386E+Ol
0.984090E+00

0.233989E+Ol
0.277804E+Ol
0.283929E+Ol
0.116177E+Ol
0.881952E+00
0.858419E+00

0.168635E+Ol
0.101743E+Ol
0.783838E+00
0.308282E+00
0.295046E+00
0.386041E+00

8

-0.289572E+00
-0.308187E+00
-0. 344633E+00
-0.707633E-Ol
-0.880857E-Ol
-0.567319E-Ol

-0.296978E+00
-0.319130[+00
-0. 368756E+00
-0.592737E-Ol
-0.449976E-Ol
-0.437969E-Ol

-0. 118303E+00
-0. 118958E-Ol
0.328549E-03

-0.230362E-Ol
-0.236333E-Ol
-0.262961E-Ol

c

0.152990E-Ol
0.168168E-01
0.195417E-01
0.446460E-03
0.735680E-03
0.332820E-03

0.160071E-Ol
0.153183E-Ol
0.210782E-Ol
0.0
0.0
0.0

0.654975E-02
0.914365E-03
0.106029E-02
0.372830E-03
0.437750E-03
0.3:Jlj140E-0:J

o

-0.446689E-03
-0.506843E-03
-0.625720E-03
0.0
0.0
0.0

-0. 417396E -03
-0.422327E-03
-0.676438E-03
0.0
0.0
0.0

-0. 137139E-03
-0.215740E-04
-0.319350E-04
0.0
0.0
0.0

E

0.648183E-05
0.753855E-05
0.978442E-05
0.0
0.0
0.0

0.706752E-05
0.584948E-05
0.106267E-04
0.0
0.0
0.0

0.100849E-05
0.182300E-06
0.290389E-06
0.0
0.0
0.0

F

-0.363456E-07
-0.431596E-07
-0. 583369E-07
0.0
0.0
0.0

-0.403978E-07
-0.314969E-07
-0.636405E-07
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

" WHERE 5

sadj
average speed (mph)
bastc test procedure speed; adjusted for fractIon of cold start operatIon x
and fraction of hot start operatIon w, [ l/sadj • (w+x)/26 + (l-w-x)/16 ]
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TABLE 1.3.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

* TCF(b) EXP( TC(b) * (T - 75.0»

Test segment 1
TC Low· TC High

Test segment 2
TC Low TC High

Test segment 3
TC low TC HighPol

HC

Model
Years

Pre-1970
1970-1973
1974-1978
1979-1983
1984-1987

1988+

-0.20623E-Ol
-0.24462E-Ol
-0.21255E-Ol
-0.23517E-Ol
-0. 27793E -0 1
-0.33883E-Ol

-0. 14381E-Ol
-0.12552E-Ol
-0.10888E-Ol
-0. 14095E-Ol
-0. 14095E-Ol
0.11959E-Ol

-0. 24032E-02
-0. 32017E-02
-0.52755E-03
-0.88057E-02
-0.10177E-Ol
-0.10113E-Ol

0.13219E-02
0.42667E-02

-0.47925E-03
0.26179E-Ol
0.26179E-Ol

-0. 12627E-04

-0.10081E-Q2
-0.86884E-03
0.93659E-03

-0. 16222E -02
-0.82680E-02
-0.80650E-02

0.34799E-02
0.75843E-02
0.76666E-02
0.24297E-Ol
0.24297E-Ol
0.78765E-02

CO Pre-1970 -0. 13487E-Ol
1970-1973 -0.21126E-Ol
1974-1978 -0.20843E-Ol
1979-1983-0.24835E-Ol
1984-1987 see NOTE 2

1988+ see NOTE 2

-0. 14691E-Ol
-0.38767E-Ol
-0.21165E-Ol
-0. 19612E·Ol
-0. 19612E-Ol
-0. 12596E-Ol

0.15784E-02
-0. 15289E -02
-0.59951E-02
-0.88336E-02
-0. 17783E-01
-0.18813E-Ol

0.37462E-02
0.84685E-02
0.23603E-Ol
0.48537E-Ol
0.48537E-Ol
0.13861E-Ol

O. 11097E -02
0.15749E-02
0.18253E-02

-0. 11553E-02
-0.10871E-Ol
-0.11951E-Ol

0.11014E-Ol
0.25179E-Ol
0.28483E-Ol
0.31439E-Ol
0.31439E-Ol
0.96939E-02

NQx Pre-1970
1970-1973
1974-1978
1979-1987

1988+

-0. 16897E -03
-0. 25074E-03
0.38855E-02

-0. 76044E-02
-0. 53710E -02

0.38841E-02
-0. 10389E -02
-0. 18301E-Ol
-0.26153E-Ol
-0.34416E-Ol

-0.89245E-02
-0.59791E-02
-0.24156E-02
-0.68045E-02
-0.65050E-02

-0.87325E-02
-0.92466E-02
-0. 10925E -0 1
-0. 18603E-Ol
-0.35871E-Ol

-0. 72580E-02
-0. 62690E-02
-0.21188E-02
-0.54198E-02
-0. 85650E-02

-0.10839E-Ol
-0.10108E-Ol
-0. 18042E-Ol
-0.20878E-Ol
-0. 28830E-Ol

* WHERE :

TCF(b) = Temperature correction factor for appropriate pollutant.
ambient temperature, and model year; for test segment b

T = Ambient temperature (Fahrenheit)
TC(b) = Temperature correction factor coefficient for appropriate pollutant.

reference temperature and model year; for test segment b
75.0 = Reference temperature

NOTE 1 The temperature correction factor Is used In conjunction with the Rlpstwxn
correction factor given In Table 1.3.7B.

NOTE 2 Offset model used for Bag 1 CO. Offset = -1.3812*(T - 75.0).

DATE : MAY 25. 1985
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TABLE 1.3.7B

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

Normalized Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

Pol Years _B_1_ _ 0_1_ -.J.L ~ J..L --'U-. --A2..- ~

He Pre-1970 1.282 0.025 0.973 0.028 0.839 0.019 1.000 0.025
1970.-1973 1.345 0.074 0.946 0.054 0.842 0.048 1.000 0.056
1974-1978 1.398 0.060 0.885 0.055 0·919 0.036 1.000 0.051
1979-1983 1.860 0.345 0.766 0.234 0.804 0.196 1.000 0.243
1984-1986 2.200 O. ]14 0.571 0.171 0·914 0.143 1.000 0.286

1987+ 2.634 1.104 0.368 0.499 0·973 0·391 1.000 0.594

CO Pre-1970 1.277 0.033 1.017 0.029 0.758 0.025 1.000 0.029
1970-1973 1.442 0.0]1 0.996 0.042 0.674 0.033 1.000 0.046
1974-1978 1.573 0.054 0.902 0.079 0·755 0.029 1.000 0.060
1979-1983 1.972 0.176 0.881 0.157 0.628 0.109 1.000 0.139
1984-1986 2.438 0.282 0.658 0.062 0.621 0.077 1.000 0.111

1987+ 3.941 2.009 0.0 1.186 0.689 1.014 1.000 1.308

NOx Pre-1970 1. 121 0.009 0.785 ·0.001 1.319 -0.009 1.000 0.0
1970-1973 1.199 -0.004 0.793 -0.002 1.245 0.006 1.000 0.0
1974-1978 1.262 0.022 0.770 0.004 1.242 0.027 1.000 0.014
1979-1986 1. 372 0.040 0.766 0.046 1. 167 0.063 1.000 0.051

1987+ 1.830 0.169 0.703 0.149 0·939 0.222 1.000 0.173

NOTE: The fractions given in this table are used in the calculation of the
operating-model temperature correction factor (OMTCF).

WHERE OMTCF
TERMI
TERM2
TERM3
oENOM

W
X

TCF (b)

• ((TERMI + TERM2 + TERM3)/oENOM)
• W *TCF(I)*(Bl+o1*M)
• (I-W-X)*TCF(2)*(B2+o2*M)
• X 1cTCF (3) * (B3+o·3*M)
• BO + DO*M
• Fraction of VMT in the cold start mode
• Fraction of VMT in the hot start mode
• Temperature correction factor for pollutant. model

year; for test segment b
• Cumulative mi leage I 10.000

DATE MAY 25. 1985
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TABLE 1.3.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

* ACCF- U*V*(A + B*(T-75) -1) + 1

Model
Years A

HC
B A

CO
B A

NOx
B

Pre-1979 0.1023E+Ol 0.3344E-02 0.1202E+Ol 0.1808E-02 0.1299E+Ol0.5643E-04
1979+ 0.1000E+Ol0.3512E-02 0.1130E+Ol0.1528E-02 0.1221E+Ol0.4262E-03

* WHERE :

ACCF - Air Conditioning Correction Factor
V - Fraction of vehicles which are equipped with AC given in Table 1.3.8B
U - Fraction of vehicles with AC that are using it - (DI-DllO)/(DIHI-DI).

O<-U<-1
01 - Discomfort index - (DB+WB)*.4+15
DllO - The highest discomfort index where no AC is used
DIHI - The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb temperature (Fahrenheit)
WB - Wet bulb temperature (Fahrenheit)
T - Ambient temperature (Fahrenheit)

TABLE 1.3.8B

ESTIMATED fRACTION OF
LOW" ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II
EQUIPPED WITH'AIR CONDITIONING

Model
Years

Pre-1977
1977
1978+

Fraction Equipped
With Air Conditioning

0.32
0.52
0.39

DATE : MAY 25. 1985
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TABLE 1.3.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I

* XLCF • (XLC-l) 'leU + 1

Model Coeff ic ients (XLC)
Years HC CO NOx

Pre-1970 1.0786 1.2765 0.9535
1970-1973 1.0495 1. 1384 1.0313
1974-1978 1.0556 1•1347 1.0753

1979+ 1.0455 1.3058 1.0719

'* WHERE :

XLCF • Extra load correction factor
U • Fraction of VMT with an extra load
XLC • Correction factor coefficient

TABLE 1.3.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I

* TTCF • (TTC-I)*U + 1

Model
Years

Coefficients (TTC)
HC CO NOx

Pre-l970
1970-1973
1974-1978

1979+

'Ie WHERE :

1.2614
1. 2762
1.7288
1·5909

1.9327
1.8940
2.1414
3.9722

1•1184
1. 1384
1.2170
1.3875

TTCF • Trailer towing correction factor
U • Fraction of VMT towing a trailer
TTC • Correction factor coefficient

DATE MAY 25. 1985
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TABLE ~.4.1A

EXHAUST EMISSION IlATEs FOil
LOW t.L TITUOE

HEAVY DUTY GASCLINE POWERED VEHICLES
(RATES REFLECT ZERO :AMPEIlING)

• BEll • ZML + (011 • M)

!2l
HC

co

NOx

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
199~-~996

1997+

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Zero fIoi 1e
Emission Level

(Grams!Mi le)

16.49
17.08
9.21
8.28
7.31
3.07
2.86
2.83
2.84
2.45
2.16
0.97
0.95
0.93
0.91

200.80
208.10
157.48
141.48
124.90
104.;8
97.71
96.53
97.15
38.30
30.45
13.26
12.98
12.63
12.39

7.87
8.15
9.35
6.12
5.41
5.14
4.80
4.74
4.77
4.79
4.82
4.60
4.50
4.38
4.30

Deterioration
Rate

(Gm!Mi!10K Mi)

0.31
0.32
0.37
0.22
0.19
0.19
0.17
0.17
0.17
0.06
0.06
0.09
0.08
0.08
0.08

4.81
4.99
6.68
5.74
5.07
4.83
4.50
4.45
4.47
0.92
0.93
0.58
0.57
0.55
0.54

0.0
0.0
0.0
0.07
0.06
0.06
0.06
0.06
0.06
0.03
0.03
0.10
0.09
0.09
0.09

50.000 Mi le
Emission Level

(Grams!Mile)

18.04
18.68
11.06
9.38
8.26
4.02
3.71
3.68
3.69
2.75
2.46
1.42
1.35
1.33
1 .31

224.85
233.05
190.88
170.18
150.25
128.93
120.21
118.78
119.50
42.90
35. 10
16.16
15.83
15.38
15.09

7.87
8.15
9.35
6.47
5.71
5.44
5.10
5.04
5.07
4.94
4.97
5.10
4.95
4.83
~.75

• WHEIlE BEll· Basic emission rate (untampered)
ZML • Zero mile level
OR • Deterioration rate
M • Cumulative mileage! 10.000

DATE MAY 25. 1985
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TABLE 1.4.1B

EXHAUST EMISSION RATES FOR
LOW ALTITUOE

HEAVY DUTY GASOLINE POWERED VEHICLES
AT VARIOUS ~ILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model EmISsion Rate (Grams/Mile)
E.2l Years -.Q!L -.£Q!L~~ ---!Q!L -1QQ!L ....:la.Q!L~

HC Pre-1963 16.49 17. 11 17.73 18.35 18.97 19.59 20.21 20.83
1963-1969 17.08 17.72 18.36 19.00 19.64 20.28 20.92 21.56
1970-1973 9.21 9.95 10.69 11.43 12. 17 12.91 13.65 14.39
1974-1977 8.28 8.72 9.16 9.60 10.04 10.48 10.92 11.36

1978 7.31 7.69 8.07 8.45 8.83 9.21 9.59 9.97

1979-1980 3.07 3.45 3.83 4.21 4.59 4.97 5.35 5.73
1981-1982 2.86 3.20 3.54 3.88 4.22 4.56 4.90 5.24

1983 2.83 3.17 3.51 3.85. 4.19 4.53 4.87 5.21
1984 2.84 3.18 3.52 3.86 4.20 4.54 4.88 5.22
1985 2.45 2.57 2.69 2.81 2.93 3.05 3.17 3.29

1986 2.16 2.28 2.40 2.52 2.64 2.76 2.88 3.00
1987-1990 1. 42 1. 73 2.05 2.37 2.68 3.00 3.32 3.64
1991-1993 1.40 1.69 1.99 2.29 2.58 2.88 3.18 3.48
1994-1996 1. 38 1.67 1.97 2.27 2.56 2.86 3.16 3.46

1997+ 1.36 1.65 1.95 2.25 2.54 2.84 3.14 3.44

CO Pre-1963 200.80 210.42 220.04 229.66 239.28 248.90 258.52 268.14
1963-1969 208. 10 218.08 228.06 238.04 248.02 258.00 267.98 277.96
1970-1973 157.48 170.84 184.20 197.56 210.92 224.28 237.64 251.00
1974-1977 141.48 152.96 164.44 175.92 187.40 198.88 210.36 221.84

1978 124.90 135.04 145.18 155.32 165.46 175.60 185.74 195.88

1979-1980 104.78 114.44 124.10 133.76 143.42 153.08 162.74 172.40
1981-1982 97.71 106.71 115.71 124.71 133.71 142.71 151.71 160.71

1983 96.53 105.43 114.33 123.23 132.13 141.03 149.93 158.83
1984 97.15 106.09 115.03 123.97 132.91 141.85 150.79 159.73
1985 38.30 40.14 41.98 43.82 45.66 47.50 49.34 51.18

1986 30.45 32.31 34.17 36.03 37.89 39.75 41.61 43.47
1987-1990 17.25 19.82 22.40 24.98 27.56 30.14 32.72 35.30
1991-1993 16.97 19.52 22.08 24.64 27.20 29.76 32.32 34.88
1994-1996 16.62 19.13 21.65 24.17 26.69 29.21 31.73 34.25

1997+ 16.38 18.87 21.37 23.87 26.37 28.87 31.37 33.87

NOx Pre-1963 7.87 7.87 7.87 7.87 7.87 7.87 7.87 7.87
1963-1969 8.15 8.15 8.15 8.15 8.15 8.15 8.15 8.15
1970-1973 9.35 9.35 9.35 9.35 9.35 9.35 9.35 9.35
1974-1977 6.12 6.26 6.40 6.54 6.68 6.82 6.96 7.10

1978 .5.41 5.53 5.65 5.77 5.89 6.01 6.13 6.25

1979-1980 5.14 5.26 5.38 5.50 5.62 5.74 5.86 5.98
1981-1982 4.80 4.92 5.04 5.16 5.28 5.40 5.52 5.64

1983 4.74 4.86 4.98 5.10 5.22 5.34 5.46 5.58
1984 4.77 4.89 5.01 5.13 5.25 5.37 5.49 5.61
1985 4.79 4.85 4.91 4.97 5.03 5.09 5.15 5.21

1986 4.82 4.88 4.94 5.00 5.06 5.12 5.18 5.24
1987-1990 4.77 5.11 5.46 5.80 6.15 6.49 6.84 7.18
1991-1993 4.67 4.99 5.32 5.64 5.97 6.29 6.62 6.94
1994-1996 4.55 4.87 5.20 5.52 5.85 6.17 6.50 6.82

1997+ 4.47 4.79 5.12 5.44 5.77 6.09 6.42 6.74

DATE MAY 25, 1985
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TABLE 1.4.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)!MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emissions Trips* Emissions Mi les te Emissions Emissions
Years (Gm!Tr ip) Per Day (Gm!Day) Per Day (Gm!M i Ie) (Gm!Mi Ie)

Pre-1968 27.66 6.88 77 .89 36.70 5·70 '3.01
1968-1984 27.66 6.88 77 .89 36.70 0.0 7·31

1985+ 6.34 6.88 14.83 36.70 0.0 1.59

* Default information that may be altered by the MOBILE3
user with information about the local area.

*te WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm!Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm!Day)
MPD • Miles per day
CC • Crankcase emissions (Gm!Mile)

DATE : MAY 25. 1985
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TABLE 1.4.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1968 13.01 13.01 13.01 13.01 13·01 13.01 13.01 13.01
1968-1984 7.48 7·51 7.54 7.57 7.60 7.62 7.65 7.68

1985+ 1.92 1.97 2.03 2.08 2. 14 2. 19 2.24 2.30

DATE MAY 25. 1985
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

TOTAL He (INCLUDES EVAP • CRANKCASE)

/

1980 1981 1982 1983
MY* E** MY* E** MY* E** MY* E·.

1"96t 35.0 1962 3n 1963 36:2 1964 36:2
1962 34.9 1963 36.1 1964 36.1 1965 36.1
1963 35.9 1964 35.9 1965 35.9 1966 35.9
1964 35.8 1965 35.8 1966 35.8 1967 35.8
1965 35.7 1966 35.7 1967 35.7 1968 30.0
1966 35.5 1967 35.5 1968 29.8 1969 29.8
1967 35.3 1968 29.6 1969 29.6 1970 22.5
1968 29.4 1969 29.4 1970 22.2 1971 22.2
1969 29.2 1970 22.0 1971 22.0 1972 22.0
1970 21.7 1971 21.7 1972 21.7 1973 21.7
1971 21.4 1972 21.4 1973 21.4 1974 18.6
1972 21.0 1973 21.0 1974 18.4 1975 18.4
1973 20.6 1974 18.2 1975 18.2 1976 18.2
1974 17.9 1975 17.9 1976 17.9 1977 17.9
1975 17.7 1976 17.7 1977 17.7 1978 16.5
1976 17.4 1977 17.4 1978 .16.21979 11.9
1977 17.0 1978 15.9 1979 11. 7 1980 11 .7
1978 15.6 1979 11.3 1980 11.3 1981 11.0
1979 11.0 1980 11.0 1981 10.7 1982 10.7
1980 10.8 1981 10.6 1982 10.6 1983 10.5

January 1 of Calendar Year
1984 1985 1986 1987 1988 1989 1990 1991

MY· E*· MY· E·* MY· E** MY· E** MY· E** MY* E** MY· E** MY* E*.
1965 36:2 1966 36:2 1961 36:2 196ii 30:5 1969 3M 1970 23:5 197t 23:5 t972 2n
1966 36.1 1967 36.1 1968 30.4 1969 30.4 1970 23.4 1971 23.4 1972 23.4 1973 23.4
1967 35.9 1968 30.2 1969 30.2 1970 23.2 1971 23.2 1972 23.2 1973 23.2 1974 19.7
1968 30.1 1969 30.1 1970 23.1 1971 23.1 1972 23.1 1973 23.1 1974 19.6 1975 19.6
1969 30.0 1970 22.9 1971 22.9 1972 22.9 1973 22.9 1974 19.5 1975 19.5 1976 19.5
1970 22.7 1971 22.7 1972 22.7 1973 22.7 1974 19.4 1975 19.4 1976 19.4 1977 19.4
1971 22.5 1972 22.5 1973 22.5 1974 19.3 1975 19.3 1976 19.3 1977 19.3 1978 17.9
1972 22.2 1973 22.2 1974 19.2 1975 19.2 1976 19.2 1977 19:2 1978 17.7 1979 13.5
1973 22.0 1974 19.0 1975 19.0 1976 19.0 1977 19.0 1978 17.6 1979 13.4 1980 13.4
1974 18.8 1975 18.8 1976 18.8 1977 18.8 1978 17.5 1979 13.2 1980 13.2 1981 12.7
1975 18.6 1976 18.6 1977 18.6 1978 17.3 1979 13.1 19ao 13.1 1981 12.61982 12.6
1976 18.4 1977 18.4 1978 17.1 1979 12.9 1980 12.9 1981 12.4 1982 12.4 1983 12.4
1977 18.2 1978 16.9 1979 12.7 1980 12.7 1981 12.3 1982 12.3 1983 12.2 1984 12.2
1978 16.7 1979 12.5 1980 12.5 1981 12.1 1982 12.1 1983 12.0 1984 12.0 1985 4.9
1979 12.2 1980 12.2 1981 11.8 1982 11.8 1983 11.8 1984 11.8 1985 4.9 1986 4.6
1980 11.9 1981 11.6 1982 11.6 1983 11.6 1984 11.6 1985 4.8 1986 4.5 1987 3.5
1981 11.3 1982 11.3 1983 11.3 1984 11.3 1985 4.7 1986 4.4 1987 3.3 1988 3,3
1982 11.0 1983 11.0 1984 11.0 1985 4.6 1986 4.3 1987 3.2 1988 3.2 1989 3.2
1983 10.7 1984 10.7 1985 4.5 1986 4.2 1987 3.0 1988 3.0 1989 3.0 1990 3.0
1984 10.5 1985 4.4 1986 4.1 1987 2.9 1988 2.9 1989 2.9 1990 2.9 1991 2.9

1992 1993 1994 1995 1996
January 1 of Calendar Year

1997 1998 1999 2000 2001 2002 2003
MY· E·* MY* E*· MY* E** MY· E** MY· E** MY* E** MY* E·*

1978 1ii":4 1979 14:"1 1980 14:"1 1981 13:6 T9ii2 13:6 "i983~ 1984~
1979 14.11980 14.11981 13.51982 13.51983 13.51984 13.51985 5.4
1980 14.0 1981 13.4 1982 13.4 1983 13.4 1984 13.4 1985 5.4 1986 5.1
1981 13.4 1982 13.4 1983 13.3 1984 13.3 1985 5.4 1986 5.1 1987 4.4
1982 13.3 1983 13.3 1984 13.3 1985 5.4 1986 5.1 1987 4.3 1988 4.3
1983 13 2 1984 13.2 1985 5.3 1986 5.0 1987 4.3 1988 4.3 1989 4.3
1984 13.1 19R5 5.3 1986 5.0 1987 4.2 1988 4.2 1989 4.2 1990 4.2
1985 5.3 1986 5.0 1987 4.2 1988 4.2 1989 4.2 1990 4.2 1991 4.0
1986 4.9 1987 4.1 1988 4.1 1989 4.1 1990 4.1 1991 4.0 1992 4.0
1987 4.1 1988 4.1 1989 4.1 1990 4.1 1991 3.9 1992 3.9 1993 3.9
1988 4.0 1989 4.0 1990 4.0 1991 3.8 1992 3.8 1993 3.8 1994 3.8
1989 3.9 1990 3.9 1991 3.7 1992 3.7 1993 3.7 1994 3.7 1995 3.7
1990 3.8 1991 3.7 1992 3.7 1993 3.7 1994 3.6 1995 3.6 1996 3.6
1991 3.6 1992 3.6 1993 3.6 1994 3.5 1995 3.5 1996 3.5 1997 3.5
1992 3.5 1993 3.5 1994 3.4 1995 3.4 1996 3.4 1997 3.4 1998 3.4
1993 3.4 1994 3.3 1995 3.3 1996 3.3 1997 3.3 1998 3.3 1999 3.3
1994 3.2 1995 3.2 1996 3.2 1997 3.2 1998 3.2 1999 3.2 2000 3.2
1995 3.1 1996 3.1 1997 3.0 1998 3.0 1999 3.02000 3.0 2001 3.0
1996 2.9 1997 2.9 1998 2.9 1999 2.9 2000 2.9 2001 2.9 2002 2.9
1997 2.8 1998 2.8 1999 2.8 2000 2.8 2001 2.8 2002 2.8 2003 2.8

E·*
~9

18.3
14.0
13.9
13.3
13.2
13. 1
13.0
5.2
4.9
4.0
3.9
3.8
3.7
3.5
3.4
3.2
3.1
2.9
2.8

MY·
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

E·*
19:9

19.8
18.3
13.9
13.8
13.2
13.1
13.0
12.8
5.2
4.8
3.9
3.8
3.7
3.6
3.4
3.2
3.1
2.9
2.8

MY*
1916
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

1:.. MY· E·*
tn 197519:9

19.8 1976 19.8
19.7 1977 19.7
19.6 1978 18.2
18. t 1979 13.8
13.7 1980 13.7
13.6 1981 13.1
13.0 1982 13.0
12.9 1983 12.8
12 . 7 1984 12 . 7
12.6 1985 5.1
5.1 1986 4.8
4.7 1987 3.8
3.7 1988 3.7
3.6 1989 3.6
3.5 1990 3.5
3.3 1991 3.:2
3.11992 3.1
2.9 1993 2.9
2.9 1994 2.8

MY·
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E**
23.5
19.8
19.7
19.6
19.5
18.0
13.6
13.5
12.9
12.7
12.6
12.4
5.0
4.6
3.6
3.5
3.3
3.2
2.9
2.9

MY*
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

·MY -- Indtcates the 1lI0del year.
**E -- IndIcates the average grams/lillIe elll~sslon level for 1lI0del year -MY- on January 1 of the given calendar year. These

emission levels are calculated fo~ 'the bastc test conditions: 19.6 MPH. TEMP-75 Degrees F. Emtsslons are based 011

the January 1 mtleage accullIUlation figures gtven In Table 1.4.4.
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
.IEAVY DUTY GASOLINE POWERED VEHICLES

CO

DATE MAY 25. 1985

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY. E*. MY* E** MY· E*· MY* E'· MY* E** MY* E*. MY* E*. MY* E** MY. E** MY. E*. MY* E.* MY* E**
"iiii 2i6:1 1ii2 2i6:1 19i3 2i6:6 1964 296:6 t965 296.6 1966 296.6 1967 296:6 19iii 2i6:6 T9i9 2i6:6 1970 2'76":0 191i 276.0 1i72 276:0
1962 284.4 1963 294.8 1964 294.8 1965 294.8 1966 294.8 1967 294.8 1968 294.8 1969 294.8 1970 273.6 1971 273.6 1972 273.6 1973 27~.6

1963 292.9 1964 292.9 1965 292.9 1966 292.9 1967 292.9 1968 29'.9 1969 292.9 1970 271.0 1971 271.0 1972 271.0 1973 271.0 1974 239.0
1964 290.8 1965 290.8 1966 290.8 1967 290.8 1968 290.8 1969 290.8 1970 268.2 1971 268.2 1972 268.2 1973 268.2 1974 236.6 1975 236.6
1965 288.4 1966 288.4 1967 288.4 1968 288.4 1969 288.4 1970 265.0 1971 265.0 1972 265.0 1973 265.0 1974 233.9 1975 233.9 1976 233.9
1966 285.8 1967 285.8 1968 285.8 1969 285.8 1970 261.5 1971 261.5 1972 261.5 1973 261.5 1974 230.9 1975 230.9 1976 230.9 1977 230.9
1967 282.9 1968 282.9 1969 282.9 1970 257.7 1971 257.7 1972 257.7 1973 257.1 1974 227.6 1975 227.6 1976 227.6 1977 227.6 1978 200.9
1968 279.8 1969 279.8 1970 253.4 1971 253.4 1972 253.4 1973 253.4 1974 223.9 1975 223.9 1976 223.9 1977 223.9 1978 197.7 1979 174.1
1969 276.3 1970 248.7 1911 248.7 1972 248.7 1913 248.7 1974 219.9 1975 219.9 1976 219.9 1977 219.9 1978 194.1 1979 170.7 1980 170.7
1970 243.5 1971 243.5 1972 243.5 1913 243.5 1974 215.4 1975 215.4 1976 215.4 1977 215.4 1978 190.2 1979 167.0 1980 167.0 1981 155.7
1971 237.8 1972 237.8 1973 237.8 1974 210.5 1975 210.5 1976 210.5 1977 210.5 1978 185.9 1979 162.9 1980 162.9 1981 151.8 1982 151.8
1972 231.5 1973 231.5 1974 205.0 1975 205.0 1976 205.0 1977 205.0 1918 181.0 1979 158.3 1980 158.3 1981 147.5 1982 141.5 1983 145.8
1973 224.5 1974 199.0 1975 199.0 1976 199.0 1~77 199.0 1978 175.7 1979 153.2 1980 153.2 1981 142.8 1982 142.8 1983 141.2 1984 142.0
1974 192.4 1975 192.4 1976 192.4 1977 192.4 1978 169.9 1979 147.6 1980 147.6 1981 131.6 1982 137.6 1983 136.0 1984 136.8 1985 46.5
1975 185.11976 185.11977185.11978 163.4 1979 141.5 1980 141.5 1981131.9 1982 131.9 1983 130.3 1984 131.11985 45.3 1986 37.5
1976 177.0 1977 177.0 1978 156.2 1979 134.6 1980 134.6 1981 125.5 1982 125.5 1983 124.0 1984 124.8 1985 44.0 1986 36.2 1987 16.8
1977 168.0 1978 148.3 1979 127.1 1980 127.1 1981 118.5 1982 118.5 1983 117.1 1984 117.8 1985 42.6 1986 34.1 1987 15.9 1988 15.9
1978 139.6 1979 118.8 1980 118.8 1981 110.8 1982 110.8 1983 109.4 1984 110.1 1985 41.0 1986 33.1 1987 14.9 1988 14.9 1989 14.9
1979 109.6 1980 109.6 1981 102.2 1982 102.2 1983 101.0 1984 101.6 1985 39.2 1986 31.4 1987 13.8 1988 13.8 1989 13.8 1990 13.8
1980 104.8 1981 97.7 1982 97.7 1983 96.5 1984 97.1 1985 38.3 1966 30.4 1987 13.3 1988 13.3 1989 13.3 1990 13.3 1991 13.0

1992
MY*

1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

~anuary 1 of Calendar Year
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

E*. MY. E** MY. ·E** MY* E.. MY* E·. MY* E** MY. E*. MY* E** MY. E** MY* E*. MY* E** MY. E.*
27i:O 1974 2'4"3:3 1975 2'4"3:3 T976 2'4"3:3 T9f7 2'4"3:3 197i 2i4":'i 1919 "i9O:4 19iiO "i9O:4 1981 T7'7.5 "i9i2 T7f:"'5 1983 "i75':5 1984~
241.3 1975 241.3 1976 241.3 1977 241.3 1978 213.0 1979 188.7 1980 188.7 1981 175.9 1982 175.9 1983 173.9 1984 174.9 1985 54.3
239.0 1976 239.0 1917 239.0 1918 211.1 1919 186.9 1980 186.9 1981 174.2 1982 174.2 1983 172.2 1984 173.1 1985 53.9 1986 46.3
236.6 1977 236.6 1978 208.9 1979 184.8 1980 184.8 1981 172.3 1982 172.3 1983 170.3 1984 171.2 1985 53.5 1986 45.9 1987 22.~

233.9 1978 206.5 1979 182.5 1980 182.5 1981 170.1 1982 110.1 1983 168.2 1984 169.1 1985 53.1 1986 45.4 1987 22.6 1988 22.6
203.9 1979 180.0 1980 180.0 1981 167.8 1982 167.8 1983 165.8 1984 166.8 1985 52.6 1986 44.9 1987 22.3 1988 22.3 1989 22.3
117.2 1980 177.2 1981 165.2 1982 165.2 1983 163.3 1984 164.2 1985 52.1 1986 44.4 1987 22.0 1988 22.0 1989 22.0 1990 22.0
174.1 1981 162.3 1982 162.3 1983 160.4 1984 161.3 1985 51.5 1986 43.8 1987 21.6 1988 21.6 1989 21.6 1990 21.6 1991 21.2
159.2 1982 159.2 1983 157.3 1984 158.2 1985 50.9 1986 43.2 1987 21.2 1988 21.2 1989 21.2 1990 21.2 1991 20.8 1992 20.8
155.7 1983 153.9 1984 154.7 1985 50.2 1986 42.4 1987 20.7 1988 20.7 1989 20.1 1990 20.7 1991 20.3 1992 20.3 1993 20.3
150.0 1984 150.9 1985 49.4 1986 41.6 1987 20.2 1988 20.2 1989 20.2 1990 20.2 1991 19.8 1992 19.8 1993 19.8 1994 19.2
146.7 1985 48.5 1986 40.7 1987 19.7 1988 19.7 1989 19.7 1990 19.7 1991 19.3 1992 19.3 1993 19.3 1994 18.7 1995 18.7
47.51986 39.81987 19.11988 19.11989 19.11990 19.11991 18.71992 18.71993 18.71994 18.11995 18.11996 18.1
38.7 1987 18.4 1988 18.4 1989 18.4 1990 18.4 1991 18.0 1992 18.0 1993 18.0 1994 17.5 1995 17.5 1996 17.5 1997 17.2
17.7 1988 17.7 1989 17.7 1990 17.7 1991 17.3 1992 17.3 1993 17.3 1994 16.8 1995 16.8 1996 16.8 1997 16.5 1998 16.5
16.8 1989 16.8 1990 16.8 1991 16.5 1992 16.5 1993 16.5 1994 16.0 1995 16.0 1996 16.0 1997 15.7 1998 15.7 1999 15.7
15.9 1990 15.9 1991 15.6 1992 15.6 1993 15.6 1994 15.2 1995 15.2 1996 15.2 1997 14.9 1998 14.9 1999 14.9 2000 14.9
14.9 1991 14.6 1992 14.6 1993 14.6 1994 14.2 1995 14.2 1996 14.2 1997 14.0 1998 14.0 1999 14.0 2000 14.0 2001 14.0
13.5 1992 13.5 1993 13.5 1994 13.2 1995 13.2 1996 13.2 1997 12.9 1998 12.9 1999 12.92000 12.92001 12.92002 12.9
13.0 1993 13.0 1994 12.6 1995 12.6 1996 12.6 1997 12.4 1998 12.4 1999 12.4 2000 12.4 2001 12.4 2002 12.4 2003 12.4

·MY -- IndIcates the model year.
**E -- IndIcates the average gr~ms/mlle emIssIon level for model year -MY- on ~anuary 1 of the gIven calendar year. These

emIssIon levels are calCUlated for the basIc test conditIons: 19.6 MPH. 'TEMP-75 Degrees F. Em1sslons are based on
the ~anuary 1 mIleage accumulatIon fIgures gIven In Table 1.4.4.
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EXHAUST EMISSION LEVELS FOR LOW ALTITUOE
HEAVY DUTY GASOLINE POWERED VEHICLES

NOM

1980 1981 1984
MY· E.·
1965~
1966 8.1
1967 8.1
1968 8. I
1969 8. 1
1970 9.3
1971 9.3
1972 9.3
1973 9.3
1974 7.0
1975 1.0
1976 6.9
1977 6.8
1978 5.9
1979 5.6
1980 5.5
1981 5. 1
1982 5.0
1983 4.8
1984 4.8

1989 1990 1991
MY· E·. 'MY. E.. MY· E··

1970~ 1971 -g:J T972~
1971 9.3 1972 9.3 1973 9.3
1972 9.3 1973 9.3 1914 7.3
1973 9.3 1974 1.3 1975 7.3
1974 7.2 1975 7.2 1976 7.2
1975 7.2 1976 7.2 1977 7.2
1976 7.2 1977 7.2 1978 6.3
1977 7.1 1978 6.3 1979 6.0
1978 6.2 1979 6.0 1980 6.0
1979 5.9 1980 5.9 1981 5.6
1980 5.9 1981 5.5 j982 5.5
1981 5.5 1982 5.5 1983 5.4
1982 5.4 1983 5.3 1984 5.4
1983 5.3 1984 5.3 1985 5.1
1984 5.2 1985 5.0 1986 5.0
1985 5.0 1986 5.0 1987 5.2
1986 5.0 1987 5.1 1988 5.1
1987 4.9 1988 4.9 1989 4.9
1988 4.7 1989 4.7 1990 4.7
1989 4.6 1990 4.6 1991 4.5

E··fi':1
9.3
9.3
9.3
9.3
7.2
7.2
7. 1
7. I
6.2
5.9
5.8
5.4
5.3
5.2
5.1
4.9
4.9
4.7
4.6

1988
MY·

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

January 1 of Calendar Year
1985 1986 1987

MY· E·· MY· E·· MY. E••
1966~ 1967~ 1968~
1967 8.11968 8.11969 8.1
1968 8.1 1969 8.1 1970 9.3
1969 8. I 1970 9.3 1971 9.3
1970 9.3 1971 9.3 1972 9.3
1971 9.3 1972 9.3 1973 9.3
1972 9.3 1973 9.3 1974 7.2
1973 9.3 1974 7.1 1975 7.1
1974 7.1 1975 7.1 1976 7. I
1975 7.0 1976 7.0 1977 7.0
1976 7.0 1977. 7.0 1978 6.1
1977 6.9 1978 6.1 1979 5.8
1978 6.0 1979 5.7 1980 5.7
1979 5.7 1980 5.7 1981 5.3
1980 5.6 1981 5.3 1982 5.3
1981 5.2 1982 5.2 1983 5. I
1982 5.1 1983 5.0 1984 5.0
1983 4.9 1984 4.9 1985 4.9
1984 4.8 1985 4.8 1986 4.8
1985 4.8 1986 4.8 1987 4.6

1982 1983
MY· E.. MY· E··

1963~ 1964 ----s:1
1964 8.1 1965 8.1
1965 8.1 1966 8. I
1966 8.11967 8.1
1967 8.1 1968 8.1
1968 8.11969 8.1
1969 8. I 1970 9.3
1970 9.3 1971 9.3
1971 9.3 1972 9.3
1972 9.3 1973 9.3
1973 9.3 1974 7.0
1974 6.9 1975 6.9
1975 6.8 1976 6.8
1976 6.7 1977 6.7
1977 6.7 1978 5.9
1978 5.8 1979 5.5
1979 5.4 1980 5.4
1980 5.3 1981 5.0
1981 4.9 1982 4.9
1982 4.8 1983 4.7

E··--:;-:g
8. 1
8. 1
8. I
8. I
8.1
8. I
8. 1
9.3
9.3
9.3
9.3
6.8
6.7
6.7
6.6
5.7
5.3
5.2
4.8

MY·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

E··--:;-:g
7.9
8. I
8. I
8. I
8.1
8. I
8. 1
8. I
9.3
9.3
9.3
9.3
6.7
6.7
6.6
6.4
5.6
5.2
5.1

MY·
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1992 1993
MY· E"
1977~
1978 6.5
1979 6.?
1980 6.1
1981 5.8
1982 5.7
1983 5.6
1984 5.6
1985 5.2
1986 5.2
1987 5.8
1988 5.7
1989 5.6
1990 5.5
1991 5.2
1992 5.1
1993 4.9
1994 4.6
1995 4.5
1996 4.4

2002

E··-s:e
5.3
5.3
6.3
6.2
6.2
6.1
5.8
5.7
5.7
5.5
5.4
5.3
5.1
5.0
4.9
4.7
4.6
4.4
4.3

2003
MY·

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··--s:a
5.8
5.3
5.3
6.2
6.2
6.1
6.0
5.7
5.7
5.6
5.4
5.3
5.2
5.0
4.9
4.7
4.6
4.4
4.3

MY·
19i3
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2000 2001
MY· E·. MY· E••

1981 5':9 19i2 5':9
1982 5.8 1983 5.8
1983 5.8 1984 5.8
1984 5.8 1985 5.3
1985 5.3 1986 5.3
1986 5.3 1987 6.2
1987 6.1 1988 6.1
1988 6.0 1989 6.0
1989 6.0 1990 6.0
1990 5.9 1991 5.7
1991 5.6 1992 5.6
1992 5.5 1993 5.5
1993 5.4 1994 5.3
1994 5.2 1995 5.2
1995 5.1 1996 5.1
1996 4.9 1997 4.9
1997 4.7 1998 4.7
1998 4.6 1999 4.6
1999 4.4 2000 4.4
2000 4.3 2001 4.3

January 1 of Calendar Year
1997 1998 1999

MY· E·. MY. E·· MY· E·.
1978 -n 1979 -n 1980~
1979 6.2 1980 6.2 1981 5.8
1980 6.2 1981 5.8 1982 5.8
1981 5.8 1982 5.8 1983 5.7
1982 5.8 1983 5.7 1984 5.7
1983 5.7 1984 5.7.1985 5.3
19R4 5.7 1985 5.2 1986 5.3
1985 5.2 1986 5.3 1987 6.0
1986 5.2 1987 6.0 1988 6.0
1987 5.9 1988 5.9 1989 5.9
1988 5.8 1989 5.8 1990 5.8
1989 5.7 1990 5.7 1991 5.5
1990 5.6 1991 5.4 1992 5.4
1991 5.3 1992 5.3 1993 5.3
1992 5.2 1993 5.2 1994 5.1
1993 5. I 1994 4.9 1995 4.9
1994 4.8 1995 4.8 1996 4.8
1995 4.6 1996 4.6 1997 4.6
1996 4.5 1997 4.4 1998 4.4
1997 4.3 1998 4.3 1999 4.3

19961995
MY· E··

1976~
1977 7.3
1978 6.4
1979 6.1
1980 6.1
1981· 5.7
1982 5.7
1983 5.6
1984 5.6
1985 5.2
1986 5.2
1987 5.7
1988 5.6
1989 5.5
1990 5.4
1991 5. I
1992 4.9
1993 4.8
1994 4.5
1995 4.4

1994
MY· E.·

1975~
1976 7.3
1977 7.3
1978 6.4
1979 6.1
1980 6.1
1981 5.7
1982 5.7
1983 5.6
1984 5.5
1985 5.2
1986 5.2
1987 5.6
1988 5.5
1989 5.4
1990 5.2
1991 4.9
1992 4.8
1993 4.6
1994 4.4

E··
~

7.3
7.3
7.3
6.4
6. I
6.0
5.7
5.6
5.5
5.5
5.1
5. 1
5.5
5.4
5.2
5. I
4.8
4.6
4.5

MY·
1914
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E··
~

7.3
7.3
7.3
7.2
6.3
6.0
6.0
5.6
5.6
5.5
5.4
5. I
5.1
5.4
5.2
5. I
4.9
4.6
4.5

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
H)82
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

·MY -- IndIcates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the gIven calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMp·75 Degrees F. Emissions are based on
the January 1 mileage accumulation figures given In Table 1.4.4.
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TABLE 1.4.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

• IER • ZML + (OR • M)

W
HC

co

NOx

MOdel
Years

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Pre-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Zero Mile
EmisSion Leve'

(Grams/Min. )

2.29
2.29
0.85
0.85
0.85
0.14
0.43
0.43
0.43
0.10
0.10
0.10
0.10
0.10
0.10

22.18
22.18
6.15
6.15
6.15
6.42
6.42
6.42
0.70
0.34
0.34
0.34
0.34
0.34
0.34

0.04
0.04
0.05
0.06
0.06
0.06
0.06
0.06
0.07
0.01
0.01
0.01
0.01
0.01
0.01

Deter;oration
Rate

(Gm/Min/l0K Mi)

0.04
0.04
0.04
0.02
0.02
0.01
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.53
0.53
0.28
0.27
0.27
0.28
0.28
0.28
0.14
0.18
0.18
0.18
0.18
0.18
0.18

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE IER
ZML
OR
M

• Idle emission rate
• Zero mile level
• DeterIoration Rate
• Cumulative Mileage / 10,000

DATE MAY 25. 1985
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TABLE 1.4.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mi 1eage Jan 1 Mi Ieage Jan 1
Year Registration Accumulation Registration Accumulation Mi leage

Index Mr Mix* Rate Mix Rate Accumulation
per vehicle* (f 1eet) (fleet)

1 0.079 19967. 0.0 o. O.
2 0.136 18077 • 0.136 19967. 9983.
3 0.116 16365. o. 116 18077 • 29005.
4 0.099 14815. 0.099 16365. 46226.
5 0.085 13413. 0.085 14815. 61816.

6 0.072 12143. 0.072 13413. 75930.
7 0.062 10993. 0.062 12143. 88708.
8 0.053 9952. 0.053 10993· 100276.
9 0.045 9010. 0.045 9952. 110749.

10 0.038 8156. 0.038 9010. 120230.

11 0.033 7384. 0.033 8156. 128813.
12 0.028 6685. 0.028 7384. 136583.
13 0.024 6052. 0.024 6685. 143617.
14 0.020 5479. 0.020 6052. 149985.
15 0.018 4960. 0.018 5479· 155751.

16 0.015 4490. 0.015 4960. 160970.
17 0.013 4065. 0.013 4490. 165695.
18 0.011 3680. 0.011 4065. 169973.
19 0.009 3332. 0.009 3680. 173845.
20+ 0.045 3016. 0.045 3332. 177351.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index. 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 1.4.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
JANUARY 1, 1988

(A) (B) (C--A,'B/DAF) (D) (C*D/TF NORM)
Model HDGV Fleet Sales HDGV Annual Mileage Travel
Years Registration Fraction (A*B) Registration Accrual Rate (C*O) Fractions

1988 0.0 1.000 0.0 0.0 o. 0.0 0.0
1987 0.136 1.000 0.136 0.148 19967. 2945.2 0.226
1986 0.116 1.000 0.116 0.126 18077 • 2274.3 0.175
1985 0.099 1.000 0.099 0.107 16365. 1757.2 0.135
1984 0.085 1.000 0.085 0.092 14815. 1365.8 0.105

1983 0.072 1.000 0.072 0.078 13413. 1047.4 0.080
1982 0.062 1.000 0.062 0.067 12143. 816.6 0.063
1981 0.053 1.000 0.053 0.057 10993. 631.9 0.049
1980 0.045 1.000 0.045 0.049 9952. 485.7 0.037
1979 0.038 1.000 0.038 0.041 9010. 371.3 0.029

1978 0.033 1.000 0.033 0.036 8156. 291.9 0.022
1977 0.028 1.000 0.028 0.030 7384. 224.2 0.017
1976 0.024 1.000 0.024 0.026 6685. 174.0 0.013
1975 0.020 1.000 0.020 0.022 6052. 131.3 0.010
1974 0.018 1.000 0.018 0.020 5479. 107.0 0.008

1973 0.015 1.000 0.015 0.016 4960. 80.7 0.006
1972 0.013 1.000 0.013 0.014 4490. 63.3 0.005
1971 0.011 1.000 0.011 0.012 4065. 48.5 0.004
1970 0.009 1.000 0.009 0.010 3680. 35.9 0.003
1969- 0.04; 1.000 0.045 0.049 3332. 162.6 0.012

OAF: 0.921 TFNORM: 13015.0

WHERE

A - January 1 registration mix from Table 1.4.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 1.4.4,

adjusted to January 1
0(1) • Annual Miles(l)
D(MYI)- .25*(Annual Miles(MYI) + •75,'t (Annual Miles(MYI-l», MYI=2, •.• ,20+

DATE : MAY 25, 1985



H-58

TABLE 1.~.6

SPEED CORRECTION FACTOR COEFFlCIENTS FOR
LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

* SCF (5) • EXP (A + B*s + C*S2) • HC & CO
• A + B*s + C*S2 • NOx

I'\odel Coefficients
Pol Years A B C

HC All 1.60800 -0.09700 0.00083

CO All 1.52000 -0.09800 0.00110

NOx All 0.82~00 0.00880 0.0

* WHERE: s· average speed (mph)

DATE : I'\AY 25. 1985
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TABLE 1.4.7

TEMPERATURE CORRECTION FACTOR COEFFICIENTS ~OR

LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

* TCF • EXP( TC * (T - 75.0»

HC

CO

NOx

* WHERE

Model
Years

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

TC Low

-0.58903E-02
-0.73870£-02
-0.49759£-02
-0.28549£-02
-0.74107£-02
-0.92859£-02

-0.20576£-02
-0.45541£-02
-0.42899£-02
-0.13085£-02
-0.77117£-02
-0.60195£-02

-0.64315£-02
-0.55456E-02
-0. 13969E -02
-0.46352E-03
-0.57524£-02
-0.19733E-02

TC High

0.• 13458£-02
0.52317£-02'
0.54651£-02
0.10082E-01
0.20546E-01
0.84842£-02

0.81720£-02
0.20268£-01
0.24127£-01
0.22061£-01
0.27019£-01
0.71457£-02

-0. 839860E -02
-0.86880£-02
-0.18079£-01
-0.74889E-02
-0.21593£-01
-0.29;84£-01

TCF • Temperature correction factor for appropriate
pollutant, ambient temperature, and model year

T • Ambient temperature (Fahrenheit)
TC • Temperature correction factor coefficient for

appropriate pollutant, reference temperature,
and model year

75.0 • Reference.temperature

DATE : MAY 25, 1985
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TABLE 1.5. 1

EXHAUST EHISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERO TAHPERING)

* BER • ZHL + (DR * H)

Zero Hi Ie Deterioration 50,000 Hi Ie
Hodel Emission Level Rate Emission Level
Years (Grams/Hi le) (Gm/Hi /10K Hi) (Grams/Hi Ie)

Pre-1975 1.31 0.08 1. 71
1975-1976 0.42 0.07 0.77

1977 0.42 0.07 0.77
1978 0.42 0.07 0.77
1979 0.42 0.07 0.77
1980+ 0.29 0.03 0.44

Pre-1975 2.71 0.13 3.36
1975-1976 1. 17 0.09 1.62

1977 1. 17 0.09 1.62
1978 1. 17 0.09 1.62
1979 1. 17 0.09 1.62
1980+ 1. 15 0.04 1.35

Pre-1975 1.46 0.04- 1.66
1975-1976 1.40 0.04 1.60

1977 1.40 0.04 1.60
1978 1.40 0.04 1.60
1979 1.40 0.04 1.60
1980 1.40 0.04 1.60

1981-1984 1. 31 0.03 1.46
1985+ 0.87 0.03 1.02

BER • Basic emission rate (untampered)
ZHL • Zero mile level
DR • Deterioration rate
H • Cumulative mileage / 10.000

DATE KAY 25. 1985
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

TOTAL He

DATE MAY 25, 1915

1992 1993 1994 1995 1996
MY- E.. MY· E.· MY. E·. MY. E·· MY· E··

1973 --n 1974 --n "i975 --,-:s 1976 --,-:s 1977 --,-:s
1974 2.5 1975 1. 5 1976 1. 5 1977 1. 5 1978 1. 5
1975 1.4 1976 1.4 1977 1.4 1978 1.4 1979 1.4
1976 1.41977 1.41978 1.41979 1.41980 0.7
1977 1.3 1978 1.3 1979 1.3 1980 0.7 1981 0.7
1978 1.3 1979 1.3 1980 0.7 1981 0.7 1982 0.7
1979 1.3 1980 0.6 1981 0.6 1982 0.6 1983 0.6
1980 0.6 1981 0.6 1982 0.6 1983 0.6 1984 0.6
1981 0.6 1982 0.6 1983 0.6 1984 0.6 1985 0.6
1982 0.6 1983 0.6 1984 0.6 1985 0.6 1986 0.6
1983 0.6 1984 0.6 1985 0.6 1986 0.6 1987 0.6
1984 0.5 1985 0.5 1986 0.5 1987 0.5 1988 0.5
1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5
1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5
1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5
1988 0.4 1989 0.4 1990 0.4 1991 0.4 1992 0.4
1989 0.4 1990 0.4 1991 0.4 1992 0.4 1993 0.4
1990 0.4 1991 0.4 1992 0.4 1993 0.4 1994 0.4
1991 0.3 1992 0.3 1993 0.3 1994 0.3 1995 0.3
1992 0.3 1993 0.3 1994 0.3 1995 0.3 1996 0.3

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY. E.. MY. E.. MY. E.. MY. E·. MY. E.. MY. E·. MY· E.. MY. E.· MY· E·· MY· E·· MY· E.. MY. E··
1961 -r5 1962 --n 1963 --n 1964 --n "'i965 --n 1966 --n 1967 --n 19ii --n 1969 --n 1970 --n 19fi --n 19'7'2 --n
1962 2.5 1963 2.5 1964 2.5 1965 2.5 1966 2.5 1967 2.5 1968 2.5 1969 2.5 1970 2.5 1971 2.5 1972 2.5 1973 2.5
1963 2.5 1964 2.5 1965 2.5 1966 2.5 1967 2.5 1968 2.5 1969 2.5 1970 2.5 1971 2.5 1972 2.5 1973 2.5 1974 2.5
1964 2.4 1965 2.4 1966 2.4 1967 2.4 1968 2.4 1969 2.4 1970 2.4 1971 2.4 1972 2.4 1973 2.4 1974 2.4 1975 1.4
1965 2.4 1966 2.4 1967 2.4 1968 2.4 1969 2.4 1970 2.4 1971 2.4 1972 2.4 1973 2.4 1974 2.4 1975 1.3 1976 1.3
1966 2.3 1967 2.3 1968 2.3 1969 2.3 1970 2.3 1971 2.3 1972 2.3 1973 2.3 1974 2.3 1975 1.3 1976 1.3 1977 1.3
1967 2.3 1968 2.3 1969 2.3 1970 2.3 1971 2.3 1972 2.3 1973 2.3 1974 2.3 1975 1.3 1976 ~,3 1977 1.3 1978 1.3
1968 2.2 1969 2.2 1970 2.2 1971 2.2 1972 2.2 1973 2.2 1974 2.2 1975 1.2 1976 1.2 1977 1.2 1978 1.2 1979 1.2
1969 2.2 1970 2.2 1971 2.2 1972 2.2 1973 2.2 1974 2.2 1975 1.2 1976 1.2 1977 1.2 1978 1.2 1979 1.2 1980 0.6
1970 2.1 1971 2.1 1972 2.1 1973 2.1 1974 2.1 1975 1.1 1976 1.1 1977 1.1 1978 1.1 1979 1.1 1980 0.6 1981 0.6
1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1:1 1976 1.1 1977 1.1 1978 1.1 1979 1.1 1980 0.6 1981 0.6 1982 0.6
1972 2.0 1973 2.0 1974 2.0 1975 1.0 1976 1.0 1977 1.0 1978 1.0 1979 1.0 1980 0.5 1981 0.5 1982 0.5 1e83 0.5
1973 1.9 1974 1.9 1975 0.9 1976 0.9 1977 0.9 1978 0.9 1979 0.9 1980 0.5 1981 0.5 1982 0.5 1983 0.5 1984 0.5
1974 1.8 1975 0.9 1976 0.9 1977 0.9 1978 0.9 1979 0.9 1980 0.5 1981 0.5 1982 0.5 1983 0.5 1984 0.5 1985 0.5
1975 0.8 1976 0.8 1977 0.8 1978 0.8 1979 0.8 1980 0.5 1981 0.5 1982 0.5 1983 0.5 1984 0.5 1985 0.5 1986 0.5
1976 0.7 1977 0.7 1978 0.7 1979 0.7 1980 0.4 1981 0.4 1982 0.4 1983 0.4 1984 0.4 1985 0.4 1986 0.4 1987 0.4
1977 0.7 1978 0.7 1979 0.7 1980 0.4 1981 0.4 1982 0.4 1983 0.4 1984 0.4 1985 0.4 1986 0.4 1987 0.4 1988 0.4
1978 0.6 1979 0.6 1980 0.4 1981 0.4 1982 0.4 1983 0.4 1984 0.4 1985 0.4 1986 0.4 1987 0.4 1988 0.4 1989 0.4
1979 0.5 1980 0.3 1981 0.3 1982 0.3 1983 0.3 1984 0.3 1985 0.3 t986 0.3 1987 0.3 1988 0.3 1989 0.3 1990 0.3
1980 0.3 1981 0.3 1982 0.3 1983 0.3 1984 0.3 1985 0.3 1986 0.3 1987 0.3 1988 0.3 1989 0.3 1~90 0.3 1991 0.3

~anuary 1 of Calendar Year
1997 1998 1999 2000 2001 2002 2003

MY. E-. MY. E-· MY. E.· MY. E-- MY· E·· MY· E·· MY· E··
1978 --,-:s 1979 --,-:s 'i9iiO 0':7 1981~ 1982 0':7 'iii3 0':7 t9i4 -0:=;
1979 1.5 1980 0.7 1981 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7
1980 0.7 1981 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7 1986 0.7
1981 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7 1986 0.7 1987 0.7
1982 0.7 1983 0.7 1984 0.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7
1983 0 7 1984 0.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7 1989 0.7
1984 0.6 19H5 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6
1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6
1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6
1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6 1993 0.6
1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6 1993 0.6 1994 0.6
1989 0.5 1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5
1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 Ig96 0.5
1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5 1997 0.5
1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5 1997 0.5 1998 0.5
1993 0.4 1994 0.4 1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4
1994 0.4 1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4 2000 0.4
1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4 2000 0.4 2001 0.4
1996 0.3 1997 0.3 1998 0.3 1999 0.3 2000 0.3 2001 0.3 2002 0.3
1997 0.3 1998 0.3 1999 0.3 2000 0.3 2001 0.3 2002 0.3 2003 0.3

.MY -- IndIcates the model year .
••E -- IndIcates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP-75 Degrees F. 20.6% of VNT traveled
In cold start. 52.1% of VMT In stabilized. and 27.3% of VMT In a hot start. Emissions are based on the ~anuary 1
mileage accumulation figures given In Table 1.5.4.
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

CO

DATE MAY 25, 1985

1980
~anuary 1 of Calendar

1985 1986
MY· E·· MY· E··

1966 ---.r:7 1961 ---.r:7
1967 4.6 1968 4.6
1968 4.6 19G9 4.6
19G9 4.5 1910 4.5
1910 4.4 1971 4.4
1971 4.3 1972 4.3
1972 4.3 1973 4.3
1913 4 2 1974 4.2
1914 4.1 1915 2. 1
1915 2.1 1916 2.1
1916 2.0 1977 2.0
1977 1.9 1918 1.9
1918 1. 8 1919 1. 8
1919 1.8 1980 1.4
1980 1 . 4 198 1 1 . 4
1981 1.3 1982 1.3
1982 1.3 1983 1.3
1983 1.2 1984 1.2
1984 1.2 1985 1.2
1985 1 . 2 1986 1 . 2

MY·
T96i"
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··
---.r:7

4.6
4.6
4.5
4.4
4.3
4.3
4.2
4.1
4.0
3.9
3.8
3.7
3.6
1.7
1.6
1.5
1.4
1.3
1.2

19811982
MY· E·· MY· E··

1962 ---.r:7 1'96'3 ---.r:7
1963 4.6 1964 4.6
1964 4.6 1965 4.6
1965 4.5 1966 4.5
1966 4.4 1967 4.4
1967 4.3 1968 4.3
1968 4.3 1969 4.3
1969 4.2 1970 4.2
1970 4.11971 4.1
1971 4.0 1972 4.0
1972 3.9 1973 3.9
1973 3.8 1974 3.8
1974 3.7 1975 1.8
1975 1.8 1976 1.8
1976 1.7 1977 1.7
1977 1.6 1978 1.6
1978 1.5 1919 1.5
1979 1.4 1980 1.2
1980 1.2 198', 1.2
1981 1.2 1982 1.2

1983
MY. E··

1964 ---.r:7
1965 4.6
1966 4.6
1967 4.5
1968 4.4
1969 4.3
1970 4.3
1971 4.2
1972 4.1
1973 4.0
1974 3.9
1975 1. 9
1976 1.8
1977 1.8
1978 1.7
1979 1.6
1980 1. 3
1981 1.2
1982 1. 2
1983 1.2

1984
MY. EO.

1965 ---.r:7
1966 4.6
1967 4.6
1968 4.5
1969 4.4
1970 4.3
1911 4.3
1972 4.2
:973 4.1
1974 4.0
1975 2.0
1976 1.9
1977 1.8
1918 1.8
1979 1. 7
1980 1. 3
1981 1.3
1982 1. 2
1983 1. 2
1984 1.2

Year
1981 1988 1989 1990 1991

MY· EO. MY· E.. MY· E.. MY· EO. MY. E··
1968 ---.r:7 1969 ---.r:7 .1'9'10 ---.r:7 1911 ---.r:7 1'97'2 ---.r:7
1969 4.6 1970 4.6 1911 4.6 1912 4.6 1913 4.6
1910 4.6 1911 4.6 1912 4.6 1913 4.6 1914 4.6
1911 4.5 1912 4.5 1913 4.5 1974 4.5 1975 2.4
1912 4.4 1913 4.4 1914 4.4 1915 2.4 1976 2.4
1973 4.3 1974 4.3 1975 2.3 1916 2.3 1911 2.3
1914 4.3 1915 2.2 1916 2.2 1911 2.2 1918 2.2
1915 2.2.1916 2.2 1917 2.2 1918 2.2 1979 2.2
1916 2.1 1971 2.1 1918 2.1 1979 2.1 1980 1.6
1917 2.1 H~78 2.1 1919 2.1 1980 1.5 1981 1.5
1978 2.0 1919 2.0 1980 1.5 1981 1.5 1982 1.5
1979 1.9 1980 1.5 1981 1.5 1982 1.5 1983 1.5
1980 1.4 1981 1.4 1982 1.4 1983 1.4 1984 1.4
1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.4
1982 1.4 1983 1.4 1984 1.4 1985 1.4 1986 1.4
1983 1.3 1984 1.3 1985 1.3 1986 1.3 1981 1.3
1984 1.31985 1.31986 1.31981 1.31988 1.3
1985 1.21986 1.21987 1.21988 1.21989 1.2
1986 1. 2 1987 1.2 1988 1. 2 1989 1. 2 1990 1. 2
1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2

20011992 1993 1994
MY. E·. MY· E·· MY· E··

t97"3 ---.r:7 1974 ---.r:7 19f5~
1~74 4.6 1975 2.5 1976 2.5
1975 2.5 1976 2.5 1977 2.5
1976 2.4 1977 2.4 1978 2.4
1977 2.4 1978 2.4 1979 2.4
1978 '.3 1979 2.3 1980 1.7
1979 2.2 1980 1.6 1981 1.6
1980 1.6 1981 1.6 1982 1.6
1981 1.6 1982 1.6 1983 1.6
1982 1 .5 1983 1 .5 1984 1 .5
1983 1.5 1984 1.5 1985 1.5
1984 1.5 1985 1.5 1986 1.5
1985 1.4 1986 1.4 1987 1.4
1986 1.4 1987 1.4 1988 1.4
1987 1.4 1988 1.4 1989 1.4
1988 1.3 1989 1.3 1990 1.3
1989 1. 3 1990 1.3 1991 1. 3
1990 1.2 1991 1.2 1992 1.2
1991 1.2 1992 1.2 1993 1.2
1992 1. 2 1993 1. 2 1994 1.2

~anuary 1 of Calendar Year
1995 1996 1991 . 1998 1999 2000

MY. E·. MY. E·· MY· E·· MY· E·· MY· E·· MY· E··
1916~ 1911~ 1978~ 1919~ t9iiO -n 19ii1 -n
1911 2.5 1918 2.5 1979 2.5 1980 1.7 1981 1.7 1982 1.7
1978 2.5 1979 2.5 1980 1.7 1981 1.7 1982 1.7 1983 1.7
1979 2.41980 1.71981 1.71982 1.71983 1.71984 1.7
1980 1.7 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.7
1981 1.71982 1.71983 171984 1.7 1985 1.71986 1.7
1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.6
1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.6 1988 1.6
1984 1.6 1985 1.6 1986 1.6 1987 1.6 1988 1.6 1989 1.6
1985 . 1.5 1986 1.5 1987 1.5 1988 1.5 1989 1.5 1990 1.5
1986 1.5 1987 1.5 1988 1.5 1989 1.5 1990 1.5 1991 1.5
1987 1.5 1988 1.5 1989 1.5 1990 1.5 1991 1.5 1992 1.5
1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 1.4 1993 1.4
1989 1.4 1990 1.4 1991 1.4 1992 1.4 1993 1.4 1994 1.4
1990 1.4 1991 1.4 1992 1.4 1993 1.4 1994 1.4 1995 1.4
1991 1.3 1992 1.3 1993 1.3 1994 1.3 1995 1.3 1996 1.3
1992 1.3 1993 1.3 1994 1.3 1995 1.3 1996 1.3 1997 1.3
1993 1.2 1994 1.2 1995 1.2 1996 1.2 1997 1.2 1998 1.2
1994 1.21995 1.21996 1.21997 1.21998 1.21999 1.2
1995 1. 2 1996 1. 2 1997 1.2 1998 1. 2 1999 1. 2 '2000 1. 2

MY·
19ii2
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

E··-n
1.7
1.7
1.7
1.7
1.7
1.6
1.6
1.6
1.5
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2

2002 2003
My. E.· My. E··

1983 -Ti 1984 -n
1984 1.7 1985 1.1
1985 1.7 1986 1.7
1986 1.7 1987 1.7
1987 1.7 1988 1.7
1988 1.7 1989 1.7
1989 1.6 1990 1.6
1990 1.6 1991 1.6
1991 1.6 1992 1.6
1992 1.5 1993 1.5
1993 1.5 1994 1.5
1994 1.5 1995 1.5
1995 1.4 1996 1.4
1996 1.4 1997 1.4
1997 1.4 1998 1.4
1998 1 . 3 1999 1 . 3
1999 1. 3 2000 1 . 3
2000 1 . 2 .~oo 1 1 . 2
200 1 1 . 2 2002 1 . 2
2002 1 . 2 2003 1 . 2

.MY -- IndIcates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These

emission levels are calculated for,·the basic test conditions: 19.6 MPH, TEMP-75 Degrees F. 20.6% of VMT traveled
In cold start. 52.1% of VMT In stabilized, and 27.3% of VMT In a hot start. Emissions are based on the ~anuary 1
mileage accumulation figures given In Table 1.5.4.



H-63 TABLE 1.5.2C DATE: MAY 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED V(HICLES

NOx

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MYo EOO MYo EO. MYo EO. MYo E'. MY. E'. MY· E.. MYO E'· MYO E·. MY· E·. MY' E.· MY. E" MY· E'·
"i9'6i --n 1962 --n 1963 2":t 1964~ 1965 -2-.1 "'i966 2":t 1967 2":t 1968 2":t 1969 2":t 1970 2":t "i97i 2":t 1972~
1962 2.0 1963 2.0 1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0
1963 2.0 1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0 1974 2.0
1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.9
1965 2.0 1966 2.0 1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.9 1976 1.9
1966 2.0 1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.9 1976 1.9 1977 1.9
1967 1.9 1968 1.9 1969 1.9 1970 1.9 1971 1.9 1972 1.9 1973 1.9 1974 1.9 1975 1.9 1976 1.9 1977 1.9 1978 1.9
1968 1.9 1969 1.9 1970 1.9 1971 1.9 1972 1.9 1973 1.9 1974 1.9 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8
1969 1.9 1970 1.9 1971 1.9 1972 1.9 1973 1.9 1974 1.9 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1980 1.8
1970 1.8 1971 1.8 1972 1.8 1973 1.8 1974 1.8 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1980 1.8 1981 1.6
1971 1.8 1972 1.8 1973 1.8 1974 1.8 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1980 1.8 1981 1.6 1982 1.6
1972 1.8 1973 1.8 1974 1.8 1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.7 1981 1.6 1982 1.6 1983 1.6
1973 1.7 1974 1.7 1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.7 1981 1.5 1982 1.5 1983 1.5 1984 1.5
!974 1.7 1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.7 1981 1.5 1982 1.5 1983 1.5 1984 1.5 1985 1.1
1975 1.6 1976 1.6 1977 1.6 1978 1.6 1979 1.6 1980 1.6 1981 1.5 1982 1.5 1983 1.5 1984 1.5 1985 1.0 1986 1.0
1976 1.6 1977 1.6 1978 1.6 1979 1.6 1980 1.6 1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.0 1986 1.0 1987 1.0
1977 1.5 1978 1.5 1979 1.5 1980 1.5 1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.0 1986 1.0 1987 1.0 1988 1.0
1978 1.5 1979 1.5 1980 1.5 1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 0.9 1986 0.9 1987 0.9 1988 0.9 1989 0.9
1979 1.4 1980 1.4 1981 1.3 1982 1.3 1983 1.3 1984 1.3 1985 0.9 1986 a 'I 1987 0.9 1988 0.9 1989 0.9 1990 0.9
1980 1.4 1981 1.3 1982 1.3 1983 1.3 1984 1.3 1985 0.9 1986 0.9 1987 0.9 1988 0.9 1989 0.9 1990 0.9 1991 0.9

~anuary 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MYO E.. MYO E" MY. E.. MY. E.. MY. E.' MY' E.' MY' E'· MY· E·' MY' E'· MY' E·' MY· E'· MY' E"
"i9f3 2-:t' 1974 2":t 1975~ 1976~ 1977~ 1978~ 1979~ 1980~ 1981~ 1982~ 1983~ 1984~
1974 2.0 1975 2.0 1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 2.0 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.3
1975 2.0 1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 2.0 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.3 1986 1.3
1976 1.9 1977 1.9 1978 1.9 1979 1.9 1980 1.9 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.3 1986 1.3 1987 1.3
1977 1.9 1978 1.9 1979 1.9 1980 1.9 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.3 1986 1.3 1987 1.3 1988 1.3
1978 1.9 1979 1.9 1980 1.9 1981 1.7 1982 1.7 1983 1.7 1904 1.7 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2
1979 1.9 1980 1.9 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2
1980 1.8 1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2
1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2
1982 1.6 1983 1.6 1984 1.6 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2 1993 1.2
1983 1.6 1984 1.6 1985 1.1 1986 1.1 1987 1.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1 1992 1.1 1993 1.1 1994 1.1
1984 1.6 1985 1.1 1986 1.1 1987 1.1 1988 1. I 1989 1.1 1990 1.1 1991 1.1 1992 1.1 1993 1.1 1994 1.1 1995 1.1
1985 1.1 1986 1.1 1987 1.1 1988 1.1 1989 1. 1 1990 1. 1 1991 1. 1 1992 1.1 1993 1.1 1994 1.1 1995 1.1 1996 1. 1
1986 1.1 1987 1.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1 1992 1.1 1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1
1987 1.0 1988 101989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0
1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0
1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0
1990 0.9 1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9
1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9
1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9 2003 0.9

0MY -- Indicates the model year.
"E -- Ind1cates the average grams/m1le emissIon level for model year "MY" on ~anuary 1 of the gIven calendar year. These

em1sslon levels are calculated for the basic test conditions: 19.6 MPH. TEMP-75 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT 1n stab11lzed. and 27.3% of VMT In a hot start. Emissions are based on the ~anuary 1
m1leage accumulat10n f1gures given In Table 1.5.4.
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TABLE 1. 5. 3

IDLE EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

* fER • ZML + (DR * 1'1)

Zero Mi 1e Deterioration
Model Emission Level Rate

Pol Years (Grams!Mi n.) (Gm!M i nil OK Mi)

HC Pre-1975 0.14 0.01
1975-1976 0.03 0.0

1977 0.04 0.0
1978 0.06 0.0
1979 0.05 0.0
1980+ 0.03 0.0

CO Pre-1975 0.23 0.01
1975-1976 0.14 0.01

1977 0.16 0.01
1978 0.17 0.01
1979 0.18 0.01
1980+ 0.15 0.01

NOx Pre-1975 0.13 0.0
1975-1976 0.22 0.0

1977 0.17 0.01
1978 0.20 0.01
1979 0.18 0.01
1980 0.19 0.01

1981-1984 0.14 0.01
1985+ 0.09 0.01

* WHERE IER • Idle emission rate
ZML • Zero mile level
DR • Deterioration Rate
M • Cumulative Mileage / 10.000

DATE MAY 25. 1985
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TABLE 1.5.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

Jan 1
Model July 1 Mi leage Jan 1 Mi 1eage Jan 1
Year Registration Accumulation Registration Accumulation Mi leage

Index** Mix* Rate Mix Rate Accumulation
per vehicle* (fleet) (f 1eet)

1 0.080 12818. 0.027 12818. 1602.
2 O. 101 12102. 0.101 12639. 9591.
3 0.095 11427. 0.095 11933. 21873.
4 0.089 10789. 0.089 11267. 33470.
5 0.083 10187. 0.083 10638. 44420.

6 0.077 9619. 0.077 10045. 54758.
7 0.0]1 9082. 0.0]1 9485. 64520.
8 0.065 8575. 0.065 8955. 73738.
9 0.059 8096. 0.059 8455. 82440.

10 0.053 7645. 0.053 7983. 90657.

11 0.047 7218. 0.047 7538. 98415.
12 0.041 6815. 0.041 7117. 105740.
13 0.035 6435. 0.035 6720. 112657.
14 0.029 6076. 0.029 6345. 119187.
15 0.023 5737. 0.023 5991. 125354.

16 0.017 5416. 0.017 5657. 131176.
17 0.011 5114. 0.011 5340. 136673.
18 0.008 4829. 0.008 5043. 141863.
19 0.006 4559. 0.006 4761. 146763.
20+ 0.008 4305. 0.008 4495. 151390.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25., 1985
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TABLE 1.5.5

EXA~PLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES
JANUARY 1. 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TFNOR~)

Model LOV Fleet Sales LDDV Annual ~ileage Travel
Years Registration Fraction~ Registration Accrual Rate (C*D) Fractions

1988 0.027 0.090 0.002 0.055 12818. 701.6 0.065
1987 0.101 0.080 0.008 0.184 12639. 2328.9 0.214
1986 0.095 0.073 0.007 0.158 11933. 1887.3 0.174
1985 0.089 0.066 0.006 0.134 11267. 1509.4 0.139
1984 0.083 0.060 0.005 o. 114 10638. 1208.2 O. 111

1983 0.077 0.053 0.004 0.093 10045. 934.9 0.086
1982 0.071 0.046 0.003 0.074 9485. 706.4 0.065
1981 0.065 0.061 0.004 0.090 8955. 809.8 0.074
1980 0.059 0.034 0.002 0.046 8455. 386.8 0.036
1979 0.053 0.028 0.001 0.034 7983. 270.2 0.025

1978 0.047 0.009 0.000 0.010 7538. 72.7 0.007
1977 0.041 0.004 0.000 0.004 7117. 26.6 0.002
1976 0.035 0.003 0.000 0.002 6720. 16.1 0.001
1975 0.029 0.003 0.000 0.002 6345. 12.6 0.001
1974 0.023 0.0 0.0 0.0 5991. 0.0 0.0

1973 0.017 0.0 0.0 0.0 5657. 0.0 0.0
1972 0.011 0.0 0.0 0.0 5.3 40 . 0.0 0.0
1971 0.008 0.0 0.0 0.0 5043. 0.0 0.0
1970 0.006 0.0 0.0 0.0 4761. 0.0 0.0
1969- 0.008 0.0 0.0 0.0 4495. 0.0 0.0

OAF: 0.044 TFNOR~: 10871.3

WHERE

A • January 1 registration mix from Table 1.5.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 1.5.4.

adjusted to January 1
D(1) • Annual ~i les (1)
O(~YI)•• 25*(Annual ~iles(~YI» + .75*(Annual ~iles(~YI-l». ~YI·2 •..•• 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost ever~ model year.

DATE ~AY 25. 1985



* WHERE :
s
sadj
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TABLE 1.5.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

* SCF (s. sadj) - SF (s) /SF (sadj)

SF(s)- EXP(A + B*s + C*S2)

Model Coeff ic ients
Pol Years A B C

He All 0.90900 -0.05500 0.00044

eo All 1.37520 -0.08800 0.00091

NOx All 0.66800 -0.04800 0.00071

- average speed (mph)
- basic test procedure speed; adjusted for

fraction of cold start operation x and
fraction of hot start operation w.
[ l/sadj • (w+x)/26 + (l-w-x)/16 ]

DATE MAY 25. 1985
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TABLE 1.5.7

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

Normalized Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

f2.l Years --li.- ---9.L --li. ~ --ll.. --U.. ~ j,L

HC Pre-1975 1.209 0.071 1.073 0.056 0.703 0.064 1.000 0.061
1975-1976 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098

1977 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1978 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1979 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1980+ 1.345 0.103 0.966 0.138 0.793 0.103 1.000 0.138

co Pre-1975 1.199 0.060 0.935 0.042 0.974 0.051 1.000 0.048
1975-1976 r.199 0.067 0·935 0.048 0.974 0.057 1.000 0.054

1977 1.199 0.067 0·935 0.048 0.974 0.057 1.000 0.054
1978 1.199 0.061 0·935 0.048 0.974 0.057 1.000 0.054
1979 1.199 0.067 0·935 0.048 0.974 0.057 1.000 0.054
1980+ 1. 157 0.061 1.000 0.026 0.904 0.035 1.000 0.035

HOx Pre-1975 1.068 0.026 0.981 0.029 0.985 0.026 1.000 0.028
1975-1976 1.068 0.031 0·981 0.033 0.985 0.030 1.000 0.032

1977 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032
1978 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032
1979 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032
1980 0.969 0.031 1.062 0.047 0.906 0.031 1.000 0.039

1981-1982 0.969 0.031 1.062 0.047 0.906 0.03' 1.000 0.039
1983+ 0.969 0.031 1.062 0.047 0.906 0.031 1.000 0.039

NOTE : The fractions given in this table are used in the calculation of the
operating-mode! temperature correction factor (OMTCF) •

WHERE : OMTCF • ((TERMl + TERM2 + TERM3)!DENOM)
TERMl • W *TCF (1) * (B 1+0 1*M)
TERM2 • (l-W-X) *TCF (2) 11 (B2+D2*M)
TERM3 • X *TCF (3)11 (B3+03*M)
DENOM • BO + DOfcM

W • Fraction of VMT in the cold start mode
X • Fraction of VMT in the .hot start mode

TCF (b) • Temperature correction factor for pollutant, model
year; for test segment b

M • Cumulative mileage! 10,000

DATE MAY 25. 1985
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TABLE 1.6.1

EXHAUST EMISSION RATES FeR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS
(RATES REFLECT ZERO TAMPERING)

* BER • ZML + (DR * M)

HC

co

NOx

Model
Years

Pre-1978
1978-1980

1981+

Pre-1978
1978-1980

1981+

Pre-1978
1978-1980
1981-1986

1987+

Zero Mile
Emission Level

(Grams/Mi Ie)

0.86
0.86
0.43

1.97
1.97
1.33

1.83
1.83
1.48
0.94

Deterioration
Rate

(Gm/Mi/l0K Mi)

0.08
0.08
0.04

0.10 .
0.10
0.04

0.08
0.08
0.03
0.03

50,000 Mile
Emission Level

(Grams/Mi le)

1.26
1.26
0.63

2.47
2.47
1.53

2.23
2.23
1.63
1.09

* WHERE BER • Basic emission rate (untampered)
ZML • Zero mile level
DR • Deterioration rate
M • Cumulative mileage / 10,000

DATE MAY 25, 1985
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EXHAUST EMISSION LEVELS rOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

TOTAL HC

1980 1981 1988
MY·

1961
1962
1963
1964
1965
1966
1967
1968
19G9
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··2":3
2.3
2.2
2.2
2.1
2.1
2.0
2.0
1.9
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1 . 1
1.0
0.9

MY·
1962
1963
1964
1965
1966
1961
1968
1969
1910
1911
1912
1973
1974
1975
1916
1977
1918
1919
1980
1981

E··2":3
2.3
2.2
2.2
2. I
2.1
2.0
2.0
1.9
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1.0
0.4

1982 1983
MY· E·. MY· E··

1963 --n 1964 2"':3
1964 2.3 1965 2.3
1965 2.2 1966 2.2
1966 2.2 1967 2.2
1967 2.1 1968 2. I
1968' 2.1 1969 2.1
1969 2.0 1970 2.0
1970 2.0 1971 2.0
1971 1.9 1912 1.9
1912 1.9 1973 1.9
197:1 1.8 1914 1.8
1974 1.7 1975 1.7
1975 1.6 1976 1.6
1976 1.5 1977 1.5
1971 1.4 1978 1.4
1978 1. 3 1979 1. 3
1919 1.2 1980 1.2
1980 1.1 1981 0.5
1981 0.5 1982 0.5
1982 0.4 1983 0.4

1984
MY' E'·

1965 2"':3
1966 2.3
1961 2.2
1968 2.2
1969 2.1
1910 2.1
1911 2.0
1972 2.0
1973 1 .9
1914 1.9
1915 1.8
1976 1. 7
1971 1.6
1978 1.5
1919 1.4
1980 1. 3
1981 0.6
1982 0.5
1983 0.5
1984 0,4

~anuary 1 of Calendar Year
1985 1986 1981

MY· E" MY· E·. MY' E··
1966 2"':3 1961 2"':3 1968~
1961 2.3 1968 2.3 1969 2.3
1968 2.2 1969 2.2 1910 2.2
1969 2.2 1910 2.2 1911 2.2
1910 2.1 1911 2.1 1912 2.1
1911 2.11912 2.11913 2.1
1912 2.0 1913 2.0 1914 2.0
1913 2.0 1914 2.0 1915 2.0
1914 1.9 1915 1.9 1916 1.9
1915 1.9 1916 1.9 1971 1.9
1916 1.8 1911 1.8 1918 1.8
1911 1.1 1918 1;1 1919 1.1
1918 1.6 1919 1.6 1980 1.6
1919 1.5 1980 1.5 1981 0.8
1980 1.41981 0.11982 0.1
1981 0.1 1982 0.1 1983 0.1
1982 0.6 1983 0.6 1984 0.6
1983 0.5 1984 0.5 1985 0.5
1984 0.5 1985 0.5 1986 0.5
1985 0.4 1986 0.4 1981 0.4

MY·
1969
1910
1911
1912
1913
1914
1915
1916
1911
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988

E'·
~

2.3
2.2
2.2
2.1
2.1
2.0
2.0
1.9
1.9
1.8
1.1
0.8
0.8
0.1
0.1
0.6
0.5
0.5
0.4

1989
MY· E'.
1910~
1911 2.3
1912 2.2
1913 2.2
1974 2.1
1915 2.1
1916 2.0
1917 2.0
1918 1.9
1919 1.9
1980 1.8
1981 0.9
1982 0.8
1983 0.8
1984 0.1
1985 0.1
1986 0.6
1981 0.5
1988 0.5
1989 0.4

1990
MY· E.'

1911 2"':3
1912 2.3
1913 2.2
1914 2.2
1915 2.1
1916 2.1
1911 2.0
1918 2.0
19191.9
1980 1.9
1981 0.9
1982 0.9
1983 0.8
1984 0.8
1985 0.1
1986 0.1
1981 0.6
1988 0.5
1989 0.5
1990 0.4

1991
MY· E·'

1912 2-:3
1913 2.3
1914 2.2
1915 2.2
1916 2.1
1911 2.1
1918 2.0
1919 2.0
1980 1.9
1981 0.9
1982 0.9
1983 0.9
1984 0.8
1985 0.8
1986 0.1
1981 0.1
1988 0.6
1989 0.5
1990 0.5
1991 0.4

1992 1993 1996 2000

~
1.2
1.1
1.1
1. I
1 . 1
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.8
0.8
A

.,..
0.1
0.6
0.5
0.5
A ......

2003
_MY'
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001
2002
2003

2002
MY· E·.

1983~
1984 1 . 1
1985 1 . 1
1986 1 . 1
1981 1 . 1
1988 1.0
1989 1.0
1990 1.0
1991 1.0
1992 0.9
1993 0.9
1994 0.9
1995 0.8
1996 0.8
1991 0.1
1998 0.1
1999 0.6
2000 0.5
2001 0.5
2002 0.4

~
1.2
1.1
1 . 1
1.1
1 . 1
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.1
0.1
0.6
0.5
0.5
0.4

2001
MY·

1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001

~
1.2
1 . 1
1.1
1. I
1.1
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.1
0.1
0.6
0.5
0.5
0.4

MY'
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000

~anuary 1 of Calendar Year
1991 1998 1999

MY· E.. MY· E'. MY· E··
1918~ 1919~ 1980 2"':3
1919 2.3 1980 2.3 1981 1.1
1980 2.2 1981 1.1 1982 1.1
1981 1.1 1982 I. I 1983 1.1
1982 1. 1 1983 ,. 1 1984 1.1
1983 1.0 1984 1.0 1985 1.0
1984 1.0 1985 1.0 1986 1.0
1985 1.0 1986 1.0 1981 1.0
1986 1.0 1981 1.0 1988 1.0
1981 0.9 1988 0.9 1989 0.9
1988 0.9 1989 0.9 1990 0.9
1989 0.9 1990 0.9 1991 0.9
1990 0.8 1991 0.8 1992 0.8
1991 0.8 1992 0.6 1993 0.8
~992 0.1 1993 0.1 1994 0.1
1993 0.1 1994 0.7 1995 0.1
1994 0.6 1995 0.6 1996 0.6
1995 0.5 1996 0.5 1991 0.5
1996 0.5 1991 0.5 1998 0.5
1991 0.4 1998 0.4 1999 0.4

E·'
~

2.3
2.2
2.2
1.1
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.1
0.1
0.6

,0.5
0.5
0.4

MY·
1971
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996

1994 1995
MY. E·. MY· E·.

1915 2"':3 1976 2"':3
1976 2.3 1911 2.3
1971 2.2 1978 2.2
1918 2.2 1979 2.2
1919 2.1 1980 2.1
1980 2.1 1981 1.0
1981 1.0 1982 1.0
1982 1.0 1983 1.0
1983 1.0 1984 1.0
1984 0.9 1985 0.9
1985 0.9 1986 0.9
1986 0.9 1981 0.9
1981 0.8 1988 0.8
1988 0.8 1989 0.8
1989 0.1 1990 0.1
1990 0.7 1991 0.1
1991 0.6 1992 0.6
1992 0.5 1993 0.5
1993 0.5 1994 0.5
19~4 0.4,1995 0.4

~
2.3
2.3
2.2
2.2
2.1
2. 1
2.0
1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.7
0.1
0.6
0.5
0.5
0.4

MY·
1914
1915
1916
1911
1918
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991·
1992
1993

E··2":3
2.3
2.2
2.2
2.1
2.1
2.0
2.0
1.0
0.9
0.9
0.9
0.8
0.8
0.1
0.1
0.6
0.5
0.5
0.4

MY·
TIi73
1974
1975
1976
1977
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992

°MY -- Indicates the model year .
• oE -- Indicates the average grams/mile'emission level for model year "MY" on ~anuar, 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP=15 Degrees F. 20.6% of VMT traveled
in cold start, 52.1% of VMT In stabilized, and 21.3% of VMT in a hot start. EmIssions are based on the ~anuary 1
mIleage accumulation fIgures given In Table 1.6.4.
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EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

CO

1980 1991
MY·

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

~
3.8
3.7
3.7
3.6
3.6
3.5
3.5
3.4
3.3
3.2
3. I
3.0
2.9
2.8
2.7
2.6
2.4
2.3
2. 1
2.0

1981
MY· E··

1962 -:J:8
1963 3.7
1964 3.7
1965 3.6
1966 3.6
1967 3.5
1968 3.5
1969 3.4
1970 3.3
1971 3.2
1972 3.1
1973 3.0
1974 2.9
1975 2.8
1976 2.7
1971 2.6
1978 2.4
1979 2.3
1980 2.1
1981 1.3

1982
MY· E.·

1963~
1964 3.7
1965 3.7
1966 3.6
1967 3.6
1968 3.5
1969 3.5
1970 3.4
1971 3.3
1972 3.2
1973 3.1
1974 3.0
1975 2.9
1976 2.8
1917 2.7
1978 2.6
1979 2.4
1980 2.3
1981 1.4
1982 I. 3

1983
MY· E··

1964~
1965 3.7
1966 3.7
1967 3.6
1968 3.6
1969 3.5
1970 3.5
1971 3.4
1972 3.3
1973 3.2
1974 3. 1
1975 3.0
1976 2.9
1971 2.8
1978 2.7
1979 2.6
1980 2.4
1981 1 .5
1982 1.4
1983 1.3

1984
MY·~

1965 3.8
1966 3.7
1967 3.7
1968 3.6
1969 3.6
1970 3.5
1971 3.5
1972 3.4
1973 3.3
1974 3.2
1975 3.1
1976 3.0
1977 2.9
1978 2.8
1979 2.7
1980 2.6
1981 1 .5
1982 1.5
1983 1.4
1984 1.3

MY·
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985

E··
~

3.7
3.7
3.6
3.6
3.5
3.5
3.4
3.3
3.2
3.1
3.0
2.9
1.7
1.6
1.6
1.5
1.5
1.4
1.3

1988
-MY· E··
1969~
1970 3.7
1971 3.7
1972 3.6
1913 3.6
1974 3.5
1975 3.5
1916 3.4
1971 3.3
1918 3.2
1919 3.1
1980 3.0
1981 1.1
1982 1.1
1983 1.6
1984 1.6
1985 1. 5
1986 1.5
1981 1.4
1988 1.3

1989
MY· E·.

1970~
1911 3.7
1972 3.7
1913 3.6
1974 3.6
1915 3.5
1916 3.5
1977 3.4
1918 3.3
1919 3.2
1980 3.1
1981 1.8
1982 1.1
1983 1.7
1984 1.6
1985 1.6
1986 1.5
1981 1. 5
1988 1.4
1989 1.3

1990
MY· E.·

1911 -n
1912 3.1
1973 3.7
1914 3.6
1915 3.6
1916 3.5
1971 3.5
1918 3.4
1919 3.3
1980 3.2
1981 1.8
1982 I. 8
1983 1.7
1984 1.1
1985 1.6
1986 1.6
1981 1.5
1988 1.5
1989 1.4
1990 1. 3

MY·
1912
1913
1974
1915
1976
1911
1978
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991

E··
~

3.7
3.7
3.6
3.6
3.5
3.5
3.4
3.3
1.8
1.8
1.8
1.1
1.7
1.6
1.6
1.5
1.5
1.4
1.3

1992 1993 1994 1995
~

2.1
2.0
2.0
2.0
2.0
2.0
1.9
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

2003
MY·

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1396
1997
1998
1999
2000
2001
2002
2003

f··
-:J:8

3.7
3.7
2.0
2.0
2.0
1.9
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

MY·
1978
1919
1980
1981
1982
1983
198,1
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991

1996
MY· E··
1977~
1978 3.7
1979 3.7
1980 3.6
1981 2.0
1982 2.0
1983 1. 9
1984 1.9
1985 1.9
1986 1.8
1987 1.8
1988 1.8
1989 1.7
1990 1.7
1991 1 .6
1992 1. 6
1993 1.5
1994 1.5
1995 1.4
1996 1.3

~
3.8
3.7
3.7
3.6
3.6
2.0
1.9
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

MY·
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

E··
~

3.7
3.7
3·6
3.6
3.5
1.9
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

MY·
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

E··
~

3.7
3.7
3.6
3.6
3.5
3.5
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

MY·
1974
1975
1976
1971
1978
1979
1980
1981
1982
1983
1984
1985
1986
1967
1988
1989
1990
1991
1992
1993

E··
~

3.7
3.7
3.6
3.6
3.5
3.5
3.4
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.3

MY·
T91:i
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

.MY -- IndIcates the model year .
•• £ -- IndIcates the average grams/mile emission level for model year -MY- on January 1 of the gIven calendar year. These

emIssion levels are calculated for the basIc test conditions: 19.6 MPH. TEMP=75 Degrees F, 20.6% of VMT traveled
In cold start. 52.1% of VMT In stabilized. and 27.3% of VMT In a hot start. EmIssions are based on the January 1
mIleage accumulation figures gIven in Table 1.6.4.



H-72 TABLE 1.6.2C

EXHAUST EMISSION LEVELS FOR LOW ALTITUOE
LIGHT OUTV OIESEL POWEREO TRUCKS

NOx

DATE MAV 25. 1985

1980 1981 1982 1983 1984
MV· E.. MV· E·· MV. E••

1963 -n 1964 -n 1965~
1964 3.3 1965 3.3 1966 3.3
1965 3.2 1966 3.2 1967 3.2
1966 3.2 1967 3.2 1968 3.2
1967 3.1 1968 3.1 1969 3.1
1968 3.1 1969 3.1 1970 3.1
1969 3.0 1970 3.0 1971 3.0
1910 3.0 1911 3.0 1972 3.0
1971 2.9 1912 2.9 1913 2.9
1912 2.8 1913 2.8 1914 2.8
1913 2.8 1914 2.8 1915 2 8
1974 2.7 1915 2.1 1916 2.1
1975 2.6 1916 2.6 1911 2.6
1916 2.5 1977 2.5 1918 2.5
1911 2.4 1918 2.4 1919 2.4
1918 2.3 1919 2.3 1980 2.3
1919 2.2 1980 2.2 1981 1.6
1980 2.11981 1.61982 1.6
1981 1.5 1982 1.5 1983 1.5
1982 1,5 1983 1.5 1984 1.5.

MV·
"i96"1
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1~77

1978
1979
1980

E··
~

3.3
3.2
3.2
3. 1
3.1
3.0
3.0
2.9
2.8
28
2.7
2.6
2.5
2.4
2.3
2.2
2.1
1.9
1.9

MV·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

EO.
~

3.3
3.2
3.2
3. 1
3.1
3.0
3.0
2.9
2.8
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1
1.9
1.5

~anuary 1 of Calendar 'lear
1985 1986 1981

MV· E·· MV· E·. MV. E••
1966 3':3 "i967~ 196i~
1967 3.3 1968 3.3 1969 3.3
1968 3.2 1969 3.2 1910 3.2
1969 3.2 1970 3.2 1971 3.2
1910 3.11911 3.11912 3.1
1911 3. 1 1912 3. 1 1913 3. 1
1912 30 1973 3.0 1914 3.0
1913 3.0 1914 3.0 1915 3.0
1914 2.9 1915 2.9 1916 2.9
1915 2.8 1976 2.8 1911 2.8
1916 2.8 1917 2.8 1918 2.8
1911 2.1 1978 2.1 1979 2.1
1918 2.6 1919 2.6 1980 2.6
1919 2.5 1980 2.5 1981 1.7
1980 2.4 1981 1.1 1982 1.1
1981 1.71982 1.11983 1.1
1982 1.6 1983 1.6 1984 1.6
1983 1.6 1984 1.6 1985 1.6
1984 1.5 1985 1.5 1986 1.5
1985 1.5 1986 1.5 1981 . 0.9

1988 1989 1990 1991
MV· E.. MV. E·. MV. E.. MV· E·.

T969 -n 1910~ 191i~ 1912 -n
1970 3.3 1911 3.3 1972 3.3 1973 3.3
1911 3.2 1912 3.2 1913 3.2 1974 3.2
1912 3.2 1973 3.2 1914 3.2 1915 3.2
1913 3.1 1914 3.1 1915 3.1 1976 3.1
1914 3.1 1915 3.1 1916 3.1 1911 3.1
1915 3.0 1916 3.0 1977 3.0 1918 3.0
1916 3.0 1977 3.0 1918 3.0 1979 3.0
1917 2.9 1918 2.9 1979 2.9 1980 2.9
1978 2.8 1979 2.8 1980 2.8 1981 1.9
1919 2.8 1980 2.8 1981 1.8 1982 1.8
1980 2.1 1981 1.8 1982 1.8 1983 1.8
1981 1.8 1982 1.8 1983 1.8 1984 1.8
1982 1.1 1983 1.1 1984 1.7 1965 1.7
1983 1.7 1984 1.7 1985 1.7 1986 1.7
1984 1.1 1985 1.7 1986 1.1 1981 1. I
1985 1.6 1986 1.6 1981 1.11988 1.1
1986 1.6 1981 1.0 1988 1.0 1989 1.0
1987 1.0 1988 1.0 1989 1.0 1990 1.0
1988 0.9 1989 0.9 1990 0.9 1991 0.9

1995
MV· E.·

1911 -n
1918 3.3
1979 3.2
1980 3.2
1981 2.0
1982 2.0
1983 1.9
1984 1.9
1985 1.9
1986 1.9
1987 1 .3
1988 1 .3
1989 1.2
1990 1. 2
1991 1. 2
1992 1 . 1
1993 1. 1
1994 1.0
1995 1.0
1996 0.9

20031992 1993 1994
MV· E·· MV· E.· MV· E··

1913 -n 1974 -n 1915 -n
1974 3.~ 1915 3.3 1976 3.3
1915 3.2 1916 3.2 1911 3.2
1916 3.2 1917 3.2 1918 3.2
1911 3.1 1918 3.1 1919 3.1
1918 3.1 1919 3.1 1980 3. I
1919 3.0 1980 3.0 1981 1.9
1980 3.0 1981 1.9 1982 1.9
1981 1.9 1982 1.9 1983 1.9
1982 1.9 1983 1.9 1984 1.9
1983 1.8 1984 1.8 1985 1.8
1984 1.8 1985 1.8 1986 1.8
1985 1.8 1986 1.8 1981 1.2
1986 1.1 1987 1.2 1988 1.2
1987 1.2 1988 1.2 1989 1.2
1988 1 . 1 1969 1. 1 1990 1. 1
1989 1. 1 1990 1 . 1 .199 1 1. 1
1990 1.0 1991 1.0 1992 1.0
1991 1.0 1992 1.0 1993 1.0
1992 0.9 1993 0.9 1994 0.9

MV·
1916
1911
1978
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995

E··-n
3.3
3.2
3.2
3.1
2.0
1.9
1.9
1.9
1.9
1.8
1.3
1.2
1.2
1.2
1 . 1
1.1
1.0
1.0
0.9

1996
~anuary 1 of Calendar 'lear

1991 1998 1999 2000 2001 2002
MY· E.. MV· E·· MY· E·· ~~ MY· E·· MY· E··

1918 -n 1979~ 1980 -n 1981~ 1982~ T9ii3~
1919 3.3 1980 3.3 1981 2.0 1982 2.0 1983 2.0 1984 2.0
1980 3.2 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0
1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0
1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1981 1.4
1983 2.0 1984 2.0 1985 2.0 1986 2.0 1981 1.4 1988 1.4
1984 1.9 19115 1.9 1986 1.9 1981 1.4 1988 1.4 1989 1.4
1985 1.9 1986 1.9 1987 1.4 1988 1.4 1989 1.4 1990 1.4
1986 1.9 1981 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3
1981 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3
1988 1.3 1989 1.3 1990 1.3 19~1 1.3 1992 1.3 1993 1.3
1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3
1990 1. 2 1991 1. 2 1992 1. 2 1993 1. 2 1994 1. 2 1995 1. 2
1991 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2
1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1991 1.2
1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1 1998 1.1
1994 1 . 1 1995 1 . 1 1996 1 . 1 1991 1 . 1 1998 1 . 1 1999 1 . 1
1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0
1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0
1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9

M"·
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··
2":0

2.0
2.0
1 .4
1 .4
1 . 4
1 .4
1 . 4
1 . 3
1.3
1.3
1.3
1.2
1.2
1.2
1.1
1.1
1.0
1.0
0.9

.MY -- IndIcates the ~odel year .
• ·E -- IndIcates the average grams/mile e~lsston level for model year -MY- on January 1 of the given calendar year. These

emission levels are calculated for,'the basic test conditions: 19.6 MPH. TEMP-15 Oegrees F, 20.6% of VMT traveled
In cold start. 52.1% of VMT In stabilized. and 21.3% of VMT In a hot start. Emlsslons are based on the ~anuary 1
~ileage accu~latlon figures given In Table 1.6.4.



HC

CO

NOx

* WHERE

DATE
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TABLE 1.6.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS

* IER • ZML + (DR * M)

Zero Mi Ie Deterioration
Model Emission Level Rate
Years (Grams/Min.) (Gm/M in/ 1OK Mi)

Pre-1978 0.08 0.01
1978-1980 0.10 0.01

1981+ 0.07 0.01

Pre-1978 0·30 0.02
1978-1980 0·31 0.01

1981+ 0.31 0.01

Pre-1978 0.19 0.01
1978-1980 0·32 0.01
1981-1986 0.34 0.01

1987+ 0.13 0.01

IER • Idle emission rate
ZML • Zero mile level
DR • Deterioration Rate
M • Cumulative Mileage / 10.000

MAY 25. 1985
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TABLE 1.6.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

Jan 1
Model July 1 Mi leage Jan 1 Mi Ieage Jan 1
Year Registration Accumulation Registration Accumulation Mi leage

Index** Mix* Rate Mix Rate Accumulation
per truck 1( (f 1eet) (f Ieet)

1 0.067 17552. 0.022 17552. 2194.
2 0.085 16262. 0.085 17229· 13124.
3 0.081 15068. 0.081 15963. 29711.
4 0.077 13961. 0.077 14791 • 45080.
5 0.073 12936. 0.073 13705. 59321.

6 0.069 11986. 0.069 12698. 72515.
7 0.065 11105. 0.065 11766. 84741.
8 0.061 10290. 0.061 10901. 96068.
9 0.057 9534. 0.057 10101. 106564.

10 0.053 8833. 0.053 9359· 116288.

11 0.048 '8185. 0.048 8671. 125298.
12 0.044 7583. 0.044 8034. 133646.
13 0.040 7026. 0.040 7444. 141 381 •
14 0.036 6510. 0.036 6897. 148548.
15 0.032 6032. 0.032 6390. 155188.

16 0.028 5589. 0.028 5921. 161340.
17 0.024 5179. 0.024 5486. 167041.
18 0.020 4798. 0.020 5084. 172323.
19 0.016 4446. 0.016 4710. 177217.
20+ 0.024 4119. 0.024 4364. 181752.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985



WHERE

A • January 1 registration mix from Table 1.6.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 1.6.4.

adjusted to January 1
0(1) • Annual Miles(l)
D(MYI)· .25*(Annual Miles(MYI» + •75)'t (Annual Miles(MYI-1». MYI-2 ..... 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985



* WHERE :
s
sadj
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TABLE 1.6.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS

* SCF(s.sadj) - SF(s)/SF(sadj)

SF(s)- EXP(A + B*s + C*S2)

Model Coefficients
Pol Years A B C

HC All 0.90900 -0.05500 0.00044

CO All 1.37520 -0.08800 0.00091

NOx All 0.66800 -0.04800 0.00071

- average speed (mpn)
- basic test procedure speed; adjusted for

fraction of cold start operation x and
fraction of not start operation w.
[ l/sadj - (w+x)/26 + (1-w-x)/16 ]

DATE MAY 25. 1985
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TABLE 1.6.7

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUOE

LIGHT DUTY DIESEL POWERED TRUCKS

Normaliied Fractions
I'\ode1 Test Se;.ll Test 5.;.12 Test Se;.13 Total Test

Pol Years --!L 01 --!L -!.L --!l... .....ll.. BO -R2...- - -
He Pre-1979 1.209 o. 1,12 1.073 0.091 0.70} 0.093 1.000 0.096

1979 , 1.209 0.110 1.073 0.089 0.703 0.092 1.000 0.094
1980-1982 1.209 0.110 1.073 0.089 0.703 0.092 1.000 0.094

1983+ 1.209 0.115 1.073 0.093 0.703 0.095 1.000 0.098

co Pre-1979, 1.199 0:062 " 0·935 0.044 0.974 0.053 1.000 0.0;0
1979 1.199 0.060 0.935 0.043 0.974 0.051 1.000 0.049

1980-1982 1.199 0.057 0·935 0.040 0.974 0.048 1.000 0.046
1983+ 1.199 0.057 0.935 0.040 0.974 0.048 1.000 0.046

HOx Pre-1979 1.068 0.033 0.981 0.036 0.985 0~032 1.000 o.0}4
1979 1.068 0.033 0.981 0.035 0.985 0.032 1.000 0.0}4

1980-1984 1.068 0.036 0.981 0.038. '0.985 0.035 1.000 0.037
1985+ 1.068 0.071 0.981 0.072 0.985 0.068 1.000 0.071

NOTE : The fractions given in this table are used in the calculation of the
operating-model temperature correction facto~ (O"TCF).

WHERE OMTCF
TERMl
Td~"2
TER"3
OENOM

W
X

TCF (b)

• «TERMl + TERM2 + TERM3)/DENO")
• W *TCF (l)*(BI+Dl*M)
• (1-W-X)*TCF(2)*(B2+02*")
• . X *TCF (3) * (B3+D3*M)
• BO + 00*"
• Fraction of V"T in the cold start mode
• Fraction of V"T in the hot start mode
• Temperature correction factor for pollutant. model

year; for test segment b
• Cumulative milea;e / 10.000

DATE "AY 25. 1985
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HC

co

NOx

• WHERE
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TABLE 1. 7 .1

EXHAUST EMISSION RATES FOR
LOW ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

• SER • ZM~ + (OR • M)

Ze,.o M11e Dete,.10,.at10n 50.000 M1le
Model Em1 •• 10n Level Rate Emission Level
Yea,.. (G,.am./M; Ie) (Gm/MI I 10K M1) (G,.am./M11e)

p,.e-1963 3.37 0.05 3.62
1963-1965 3.36 0.05 3.61
1966-1968 3.48 0.06 3.78
1969-1971 3.70 0.06 4.00
1972-1974 3.93 0.06 4.23
1975-1979 3.89 0.06 4.18
1980-1981 3.53 0.06 3.83
1882-1984 3.25 0.05 3.50

1985 3. 11 0.02 3.21
198& 2.50 0.02 2.60

1987-1882 2.43 0.02 2.53
1993-1996 2.39 0.02 2.48

1997+ 2.37 0.02 2.47

P"e-1863 9.84 0.14 10.54
1863-1965 9.80 0.14 10.50
1856-1968 10.15 0.14 10.15
1968-19,71 10.80 0.15 11.55
1972--197-4 11.46 0.16 12.2'
1975-1979 11 . 18 0.16 11.88
1HO-1981 9.50 0.14 10.20
1H2.-1984 8.75 0.13 8.40

1U5 8.45 0.12 8.05
1986 8.30 0.12 8.80

198.7'-1992 8.07 0.12 8.67
18~1996 7.93 0.12 8.53

1997+ 7.86 0.11 1.41

p,.e-1963 21.94 0.0 21.94
1963-1965 21. 85 0.0 21.85
1966-1968 22.61 0.0 22.61
1969-1971 24.06 0.0 24.06
1972-1974 25.53 0.0 25.53
1975-1979 24.77 0.0 24.77
1980-1981 20.50 0.0 20.50
1982-1984 18.88 0.0 18.88

1985 18.23 0.0 18.23
1986 17.90 0.0 17.90

1987-1992 11 . 19 0.05 11.44
1993-1996 10.98 0.05 11.23

1997+ 10.89 0.05 11 . 14

BER • Basic emiSSion ,.ate (untampe,.ed)
ZML • Ze"o mil. level
OR • Deterioration rate
M • Cumulative mileage I 10.000

DATE MAY 25. 1985



H-79 TABLE 1.7.2A DATE MAV 25. 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

TOTAL HC

1980 1981 1982
~anuary 1 of Calendar Year

1987 1988 1989 1990 1991
MY· E.. MY· E·· MY· E·. MY. E.. MY. E·.

1968~ 1969 -----r:J 1970 -n 1971 -n 1972 -n
1969 7.3 1970 7.3 1971 7.3 1972 7.5 1973 7.5
1970 7.2 1971 7.2 1972 7.4 1973 7.4 1974 7.4
1971 7.1 1972 7.3 1973 7.3 1914 1.3 1975 7.3
1912 1.2 1913 1.2 1974 7.2 1975 7.2 1916 7.2
1973 7.1 1974 7.1 1975 7.1 1976 1.1 1977 7. 1
1974 7.0 1975 6.9 1916 6.9 1971 6.9 1918 6.9
1975 6.8 1976 6.8 1977 6.8 1978 6.8 1979 6.8
1976 6.7 1977 6.1 1918 6.1 1919 6.1 1980 6.3
1971 6.5 1978 6.5 1979 6.5 1980 6.1 1981 6.1
1978 6.3 1919 6.3 1980 6.0 1981 6.0 1982 5.3
1979 6.1 1980 5.8 1981 5.8 1982 5.1 1983 5.1
1980 5.6 1981 5.6 1982 4.9 1983 4.9 1984 4.9
1981 5.3 1982 4.1 1983 4.7 1984 4.1 1985 3.7
1982 4.5 1983 4.5 1984 4.5 1985 3.6 1986 3.0
1983 4.3 1984 4.3 1985 3.5 1986 2.9 1987 2.8
1984 4.0 1985 3.4 1986 2.8 1981 2.1 1988 2.7
1985 3.3 1986 2.1 1981 2.6 1988 2.6 1989 2.6
1986 2.6 1981 2.5 1988 2.5 1989 2.5 1990 2.5
1987 2.4 1988 2.4 1989 2,4 1990 2.4 1991 2.4

E··----r.1
7.0
1.0
7.1
7.0
6.9
7.0
6.9
6.7
6.5
6.3
6.1
5.9
5.7
5. 1
4.8
4.0
3.7
3.4
3.1

1985 1986
MY·

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983.
1984
1985

E··
~

7.0
7.0
6.9
1.0
6.9
6.8
6.9
6.1
6.5
6.3
6.1
5.9
5.7
5.4
4.8
4.5
3.7
3.4
3.3

MY·
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

19841983
MY" E··

1964~
1965 6.3
1966 7.0
1967 6.9
1968 6.8
1969 6.9
1970 6.8
1971 6.6
1972 6.7
1973 6.5
1974 6.4
19756.1
1976 5.9
1977 5.7
1978 5.4
1979 5.1
1980 4.5
1981 4.1
1982 3.4
1983 3.3

E··
~

6.3
6.3
6.9
6.8
6.7
6.8
6.6
6.5
6.5
6.4
6.2
5.9
5.7
5.4
5. 1
4.8
4.1
3.7
3.3

MY·
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1914
1975
1976
1917
1978
1979
1980
1981
1982

E··6"":4
6.3
6.3
6.2
6.8
6.7
6.5
6.6
6.5
6.3
6.4
6.2
6.0
5.7
5.4
5.1
4.8
4.5
3.7
3.5

MY·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

E··
6"":4

6.3
6.3
6.2
6.1
6.7
6.5
6.4
6.5
6.3
6. 1
6.2
6.0
5.7
5.4
5. 1
4.8
4.5
4.. 1
3.5

MY·
"i96i
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1917
1978
1979
1980

1992
MY·

1973
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

E··
~

7.5
7.4
7.3
7.2
7.1
6.9
6.5
6.3
5.4
5.3
5.1
3.8
3.1
2.9
2.8
2.7
2.6
2.5
2.4

1993
MY· E·.

1974~
1975 7.5
1976 7.4
1977 7.3
1978 7.2
1979 7.1
1980 6.6
1981 6.5
1982 5.6
1983 5.4
1984 5.3
1985 3.9
1986 3.2
1987 3.0
1988 2.9
1989 2.8
1990 2.7
1991 2.6
1992 2.5
1993 2.4

1994 1995
MY· E.· MY· E··

1975 7":5 1976 7":5
1976 7.5 1977 7.5
1977 7.4 1978 7.4
1~78 7.3 1979 7.3
1979 7.2 1980 6.8
1980 6.7 1981 6.7
1981 6.6 1982 5.8
1982 5.7 1983 5.7
1983 5.6 1984 5.6
1984 5.4 1985 4.0
1985 3.9 1986 3.3
1986 3.2 1987 3.2
1987 3. 1 1988 3. 1
1988 3.0 1989 3.0
1989 2.9 1990 2.9
1990 2.8 1991 2.8
1991 2.7 1992 2.7
1992 2.6 1993 2.6
1993 2.5 1994 2.5
1994 2.4 1995 2.4

1996
MY· E··

1917 7":5
1978 7.5
1979 7.4
1980 6.9
1981 6.8
1982 5.9
1983 5.8
1984 5.7
1985 4.0
1986 3.4
1987 3.2
1988 3.2
1989 3.1
1990 3.0
1991 2 .. 9
1992 2.8
1993 2.1
1994 2.6
1995 2.5
1996 2.4

MY·
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

f··---r:s
7.5
7.0
6.9
6.0
5.9
5.8
4.1
3.4
3.3
3.2
3.2
3.1
3.0
2.9
2.8
2.7
2.6
2.5
2.4

~
7.5
7. 1
7.0
6.1
6.0
5.9
4.1
3.5
3.4
3.3
3.2
3.2
3.1
3.0
2.9
2.8
2.7
2.6
2.4
2.4

200 1 2002 2003
MY. E·. MY. E.. MY· E••

1982~ 1983~ T984 -n
1983 6.2 1984 6.2 1985 4.3
1984 6.2 1985 4.3 1986 3.7
1985 4.2 1986 3.6 1ge7 3.6
1986 3.6 1981 3.5 1988 3.5
1981 3.5 1988 3.5 1989 3.5
1988 3.4 1989 3.4 1990 3.4
1989 3.4 1990 3.4 1991 3.4
1990 3.4 1991 3.4 1992 3.4
1991 3.3 1992 3.3 1993 3.3
1992 3.2 1993 3.2 1994 3.2
1993 3.1 1994 3.1 1995 3.1
1994 3.1 1995 3.1 1996 3.1
1995 3.0 1996 3.0 1991 3.0
1996 2.9 1997 2.9 1998 2.9
1997 2.8 1998 2.8 1999 2.8
1998 2.1 1999 2.1 2000 2.7
1999 2.6 2000 2.6 2001 2.6
2000 2.4 2001 2.4 2002 2.4
2001 2.4 2002 2.4 2003 2.4

·MY -- Indicates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basIc test conditions: 19.6 MPH. TEMP-15 Degrees F. EmIssIons are based on
the ~anuary 1 mileage accumulation figures given In Table 1.1.4.



H-80 TABLE 1.7.28

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

CO

DATE MAY 25, 1985

1980 1981 1982 1983 1984
MY- E-- MY- E·. MY. E.- MY- E·· IN~_·

1i6i 1'ii":3 1962 ti":3 T963 ti":3 T9'ii4 ti":3 "'i965 "'"'"i8:3
1962 18.2 1963 18.1 1964 18.1 1965 18.1 1966 18.5
1963 17.9 1964 17.9 1965 17.9 1966 18.3 1967 18.3
1964 17 .7 1965 17 .7 1966 18. I 1967 IIJ. I 1968 18. 1
1965 17.5 1966 17.8 1967 17.8 1968 17.8 1969 19.0
1966 17.6 1967 17.6 1968 17.6 1969 18.7 1970 18.7
1967 17.3 1968 17.3 1969 18.4 1970 18.4 1971 18.4
1968 17.01969 18.11970 18.11971 18.11972 19.2
1969 17.7 1970 17.7 1971 17.7 1972 18.9 1973 18.9
1970 17.31971 17.31972 18.41973 18.41974 18.4
1971 16.9 1972 17.9 1973 17.9 1974 17.9 1975 17.7
1972 17.4 1973 17.4 1974 17.4 1975 17. I 1976 17.1
1973 16.8 1974 16.8 1975 16.6 1976 16.6 1977 16.6
1974 16.2 1975 15.9 1976 15.9 1977 15.9 1978 15.9
1975 15.2 1976 15.2 1977 15.2 1978 15.2 1979 15.2
1976 14.5 1977 14.5 1978 14.5 1979 14.5 1980 12.4
1977 13.6 1978 13.6 1979 . 13.6 1980 11.7 1981 11.7
1978 12.7 1979 12.7 1980 10.9 1981 10.9 1982 10.0
1979 11.7 1980 10.0 1981 10.0 1982 9.2 1983 9.2
1980 9.5 1981 9.5 1982 8.8 1983 8.8 1984 8.8

~anuarv 1 0' Calendar ~••r
1985 1986 1987 1988 1989 1990 1991

MY· E·· MY· E.· MY· E·. MY· E-. MY- E.. MY. E.. MY. E••
196i--rB.1'i9671i':7t96i1i':7T96i1'9:91'i701'9:9tm1'9:9'ii722T:2
1967 18.5 1968 18.5 1969 19.7· 1970 19.7 1971 19.7 1972 21.0 1973 21.0
1968 18.3 1969 19.5 1970 19.5 1971 19.5 1972 20.7 1973 20.7 1974 20.7
1969 19.3 1970 19.3 1971 19.3 1972 20.5 1973 20.5 1974 20.5 1975 20.2
1970 19.0 1971 19.0 1972 20.2 1973 20.2 1974 20.2 1975 19.9 1976 19.9
1971 18.7 1972 19.9 1973 19.9 1974 19.9 1975 19.7 1976 19.7 1977 19.7
1972 19.6 1973 19.6 1974 19.6 1975 19.3 1976 19.3 1977 19.3 1978 19.3
1973 19.2 1974 19.2 1975 19.0 1976 19.0 1977 19.0 1978 19.0 1979 19.0
1974 18.9 1975 18.6 1976 18.6 1977 18.6' 1978 18.6 1979 18.6 1980 16.0
1975 18.1 1976 18.1 1977 18.1 1978 18.1 1979 18.11980 15.6 1981 15.6
1976 17.7 1977 17.7 1978 17.7 1979 17.7 1980 15.2 1981 15.2 1982 14.0
1977 17.11978 17.11979 17.11980 14.7 1981 14.71982 13.6 1983 13.6
1978 16.6 1979 16.6 1980 14.2 1981 14.2 1982 13.1 1983 13.1 1984 13.1
1979 15.9 1980 13.7 1981 13.7 1982 12.6 1983 12.6 1984 12.6 1985 12.0
1980 13.11981 13.11982 12.11983 12.11984 12.11985 11.51986 11.3
1981 12.4 1982 11.4 1983 11.4 1984 11.4 1985 10.9 1986 10.8 1987 10.5
1982 10.8 1983 10.8 1984 10.8 1985 10.3 1986 10.1 ~987 9.9 1988 9.9
1983 10.0 1984 10.0 1985 9.6 1986 9.5 1987 9.2 1988 9.2 1989 9.2
1984 9.2 1985 8.8 1986 8.7 1987 8.5 1988 8.5 1989 8.5 1990 8.5
1985 8.4 1986 8.3 1987 8.1 1988 8.1 1989 8.1 1990 8.1 1991 8.1

~anuarv 1 0' Calendar Year
1992 1993 1994 1995 ' 1996 1997 1998 1999 2000 2001 2002 2003

MY. E·. MY· E·· MY. E-· MY· E·· MY· E·· MY· E.. MY· E·. MY. E·. ~. E.. MY· E.· MY· E·· MY· E··
"iifi 2f:2 "i974 2f:2 "i915 2'0:9 1976 2'0:9 1977 2'0:9 1978 2'0:9 1i79 20.9 1'9iO 18:0 19iIT 18:0 19i2 1if:6 1983 1if:6 f9i4 "1"if."i
1974 21.0 1975 20.7 1976 20.7 1977 20.7 1978 20.7 1979 20.7 1980 17.8 1981 17.8 1982 16.5 1983 16.5 1984 16.5 1985 15.6
1975 20.5 1976 20.5 1977 20.5 1978 20.5 1979 20.5 1980 17.6 1981 17.6 1982 16.3 1983 16.3 1984 16.3 1985 15.4 1986 15.3
1976 20.2 1977 20.2 1978 20.2 1979 20.2 1980 17.4 1981 17.4 1982 16.1 1983 16.1 1984 16.1 1985 15.2 1986 15.1 1987 14.8
1977 19.9 1378 19.9 1979 19.9 1980 17.2 1981 17.2 1982 15.9 1983 15.9 1984 15.9 1985 15.0 1986 14.9 1987 14.6 1988 14.6
1978 19.7 1979 19.7 1980 16.9 1981 16.9 1982 15.6 1983 15.6 1984 15.6 1985 14.8 1986 14.7 1987 14.4 1988 14.4 1989 14.4
1979 19.3 1980 16.6 1981 16.6 1982 15.4 1983 15.4 1984 15.4 1985 14.6 1986 14.4 1987 14.2 1988 14.2 1989 14.2 1990 14.2
1980 16.3 1981 16.3 1982 15.1 1983 15.1 1984 15.1 1985 14.3 1986 14.1 1987 13.9 1988 13.9 1989 13.9 1990 13.9 1991 13.9
1981 16.0 1982 14.8 1983 14.8 1984 14.8 1985 14.01986 13.8 1987 13.6 1988 13.6 198.9 13.6 1990 13.6 1991 13.6 1992 13.6
1982 14.4 1983 14.4 1984 14.4 1985 13.7 1986 13.5 1987 13.3 1988 13.3 1989 13.3 1990 13.3 1991 13.3 1992 13.3 1993 13.2
1983 14.0 1984 14.0 1985 13.3 1986 13.2 1987 12.9 1988 12.9 1989 12.9 1990 12.9 1991 12.9 1992 12.9 1993 12.8 1994 12.8
1984 13.6 1985 12.9 1986 12.8 1987 12.5 1988 12.5 1989 12.5 1990 12.5 1991 12.5 1992 12.5 1993 12.4 1994 12.4 1995 12.4
1985 12.5 1986 12.3 1987 12.1 1988 12.1 1989 "., 1990 12.1 1991 12.1 1992 12.1 1993 12.0 1994 12.0 1995 12.0 1996 12.0
1986 11.9 1987 11.6 1988 11.6 1989 11.6 1990 11.6 1991 11.6 1992 11.6 1993 11.5 1994 11.5 1995 11.5 1996 11.5 1997 11. 1
1987 11.1 1988 11. 1 1989 11. 1 1990 11.1 1991 11. I 1992 11.1 1993 11.0 1994 11.0 1995 11.0 1996 11.0 1997 10.7 1998 10.7
1988 10.5 1989 10.5 1990 10.5 1991 10.5 1992 10.5 1993 10.4 1994 10.4 1995 10.4 1996 10.4 1997 10.1 1998 10.1 1999 10.1
1989 9.9 1990 9.9 1991 9.9 1992 9.9 1993 9.8 1994 9.8 1995 9.8 1996 9.8 1997 9.6 1998 9.6 1999 9.6 2000 9.6
1990 9.2 1991 9.2 1992 9.2 1993 9.1 1994 9.1 1995 9.1 1996 9.1 1997 8.9 1998 8.9 1999 8.9 2000 8.9 2001 8.9
1991 8.5 1992 8.5 1993 8.3 1994 8.3 1995 8.3 1996 8.3 1997 8.2 1998 8.2 1999 8.2 2000 8.2 2001 8.2 2002 8.2
1992 8.1 1993 7.9 1994 7.9 1995 7.9 1996 7.9 1997 7.9 1998 7.9 1999 7.9 2000 7.9 2001 7.9 2002 7.9 2003 7.9

.MY -- IndIcates the model vear .
•• E -- IndIcates the average grams/mIle emissIon level for ~del vear "MY· on Januarv 1 0' the glven calendar Vear. lhese

emissIon levels are calculated for the basIc test condItIons: 19.6 MPH, TEMP-75 Degrees F. EmIssIons are based on
the ~anuarv 1 ~Ileage accumulation fIgures gIven In Table 1.7.4.



H-81 TA8LE 1.1.2C DATE : MAY 25. 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

NOx

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 1991

MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY. E.· MY· E·. MY. E.. MY. E.·
1961 2"1.9 1962 2"1.9 1963 2Ti T964 2Ti 1965 2""t.8 1966 22.6 1961 22.6 1968 22.6 1969 2'4.t 1970 24':1 1911 24:t 1912 "25':5
1962 21.9 1963 21.8 1964 21.8 1965 21.8 1966 22.6 1961 22.6 1968 22.6 1969 24.1 1910 24.1 1911 24.1 1912 25.5 1913 25.5
1963 21.8 1964 21.8 1965 21.8 1966 22.6 1961 22.6 1968 22.6 1969 24.1 1910 24. 1 1911 24.1 1912 25.5 1913 25.5 1914 25.5
1964 21.8 1965 21.8 1966 22.6 1961 22.6 1968 22.6 1969 24. I 1910 24.1 1911 24.1 1912 25.5 1913 25.5 1914 25.5 1915 24.8
1965 21.8 1966 22.6 1961 22.6 1968 22.6 1969 24.1 1910 24. I 1911 24.1 1912 25.5 1913 25.5 1974 25.5 1915 24.8 1916 24.8
1966 22.6 1961 22.6 1968 22.6 1969 24. I 1910 24. 1 1911 24.1 1912 25.5 1913 25.5 1914 25.5 1915 24.8 1916 24.8 1917 24.8
1961' 22.6 1968 22.6 1969 24.1 1970 24. 1 1911 24. I 1912 25.5 1913 25.5 1914 2~. 5 .1915 24.8 1916 24.8 1917 24.8 1918 24.8
1968 22.6 1969 24.1 1970 24.1 1911 24.1 1912 25.5 1973 25.5 1974 25.5 1915 24.8 1976 24.8 1917 24.8 1978 24.8 1979 24.8
1969 24.1 1910 24. I 1911 24.1 1912 25.~ 1913 25.5 1914 25.5 1975 24.8 1916 24.8 1917 24.8 1918 24.8 1979 24.8 1980 20.5
1910 24.1 1971 24. 1 1912 25.5 1973 25.5 1914 25.5 1915 24.8 1916 24.8 1917 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5
1911 24. 1 1912 25.5 1973 25.5 1974 25.5 1915 24.8 1916 24.8 1917 24.8 1978 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18.9
1972 25.5 1973 25.5 1914 25.5 1975 24.8 1976 24.8 1917 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9
1913 25.5 1974 25.5 1975 24.8 1976 24.8 1917 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984· 18.9
1974 25.5 1915 24.8 1976 24.8 1971 24.8 1978 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2
1915 24.8 1976 24.8 1917 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17 .9
1916 24.8 1917 24.8 1918 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 12.2
1917 24.8 1918 24.8 1919 24.8 1980 20.5 19d1 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 12.0 1988 12.0
1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1ge6 17.9 1987 11.7 1988 11.1 1989 11.1
1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 '18.9 1984 18.9 1985 18.2 1986 11.9 1981 11.4 1988 11.4 1989 11.4 1990 11.4
1980 20.5 1981 20.5 198.2 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 11.2 1988 11.2 1989 11. 2 1990 11.2 1991 11.2

~anuary 1 of Calendar Year
1992 1993 1994 1995 1996 1991 1998 1999 2000 2001 2002 2003

MY· E·· MY· E·· MY. E·. MY· E·· MY. E·· MY. E·· MY· E·· MY· E.· MY· E·. MY· E·. MY. E·· MY· E·.
1973 25.5 1974 25.5 1915 24.8 1976 24:8 1971 24:8 1918 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18:9 1983 18:9 1984~
1974 25.5 1915 24.8 1916 24.8 1911 24.8 1918 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2
1975 24.8 1976 24.8 1971 24.8 1918 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9
1976 24.8 1917 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1981 14.0
1917 24.8 1918 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 13.9 1988 13.9
1978 24.8 1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 13.8 1988 13.8 1989 13.8
1919 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 HI8S 18.2 1986 17.9 1987 13.7 1988 13.1 1989 13.7 1990 13.1
1980 20.5 1981 20.5 1982 18.9 1983 18.9 1994 18.9 1985 18.2 1986 17.9 1981 13.6 1988 13.6 1989 13.6 1990 13.6 1991 13.6
1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 13.5 1988 13.5 1989 13.5 1990 13.5 1991 13.5 1992 13.5
1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17 .9 1987 13.4 1988 13.4 1989 13.4 1990 13.4 1991 13.4 1992 13.4 1993 13.2
1983 18.9 1984 18.9 1985 18.2 1986 11.9 1987 13.2 1988 13.2 1989 13.2 1990 13.2 1991 13.2 1992 13.2 1993 13.0 1994 13.0
1984 18.9 1985 18.2 1986 17.9 1987 13. 1 1988 13. 1 1989 13.1 1990 13. 1 1991 13.1 1992 13. I 1993 12.8 1994 12.8 1995 12.8
1985 18.2 1986 17.9 1987 12.9 1988 12.9 1989 12.9 1990 12.9 1991 12.9 1992 12.9 1993 12.7 1994 12.7 1995 12.7 1996 12.7
1986 17.9 1987 12.1 1988 12.7 1989 12.7 1990 12.7 1991 12.7 1992 12.7 1993 12.5 1994 12.5 1995 12.5 1996 12.5 1997 12.4
1987 12.5 1988 12.5 1989 12.5 1990 12.5 1991 12.5 1992 12.5 1993 12.3 1994 12.3 1995 12.3 1996 12.3 1997 12.2 1998 12.2
1988 12.2 1989 12.2 1990 12.2 1991 12.2 1992 12.2 1993 12.0 1994 12.0 1995 12.0 1996 12.0 1991 11.9 1998 11.9 1999 11.9
1989 12.0 1990 12.0 1991 12.0 1992 12.0 1993 11.8 1994 11.8 1995 11.8 1996 11.8 1997 11. 7 1998 11. 7 1999 11.7 2000 11.7
1990 11. 7 1991 11.7 1992 11.7 1993 11.5 1994 11. 5 1995 11. 5 1996 11.5 1997 11.4 1998 11.4 1999 11. 4 2000 11.4 2001 11.4
1991 11.4 1992 11.4 1993 11. 1 1994 11 . 1 1995 11. 1 1996 11.1 1997 11 . 1 1998 11. 1 1999 11.12000 11. 1 2001 11.1 2002 11. 1
1992 11.2 1993 11.0 1994 11.0 1995 11.0 1996 11.0 1997 10.9 1998 10.9 1999 10.9 2000 10.9 2001 10.9 2002 10.9 2003 10.9

0MY -- IndIcates the model year .
• oE -- Indicates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These

emission levels are calculated for the basIc test conditions: 19.6 MPH. TEMP-75 Degrees F. EmIssions are based on
the ~anuary 1 mileage accumulation fIgures given In Table 1.1.4.
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TABLE 1.7.3

IOLE EMISSION RATES FOR
LOW ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES

• IER • ZML + (DR • M)

HC

co

NOx

Model
Years

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
1982-1984

1985
1986

1987-1992
1993-1996

1997+

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
~982-1984

1985
1986

1987-1992
1993-1996

1997+

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
1982-1984

1985
1986

1987-1992
1993-1996

1997+

Zero Mi le
Emission Level

(Grams/Min. )

0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.27
0.27
0.27
0.27
0.27

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67

0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.22
0.22 ..
0.22
0.22
0.22

Deterioration
Rate

(Gm/Min/10K Mi)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.01
0.01
0.01
0.01
0.01
0.01
0.01
O.Oi
0.01
0.01
0.01
0.01
0.01

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE IER
ZML
DR
M

• Idle emission rate
a Zero m1le level
a Deterioration Rate
• Cumulative Mileage / 10.000

CATE MAY 25. 1985
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TABLE 1.7.4

REGISTRATION HIX AND
HILEAGE ACCUHULATION RATES FOR

LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

Jan 1
Hodel July 1 Hi 1eage Jan 1 Hi Ieage Jan 1
Year Registration Accumulation Registration Accumulation Hi Ieage

Index** Hix* Rate Hix Rate Accumulation
per vehicle* (f 1eet) . (fleet)

1 0.090 66333. 0.0 o. O.
2 0.151 60319. 0.151 66333. 33166.
3 0.126 54855. 0.126 60319. 96492.
4 0.105 49894. 0.105 54855. 154079.
5 0.088 45386. 0.088 49894. 206454.

6 0.073 41288. 0.073 45386. 254093.
7 0.061 37565. 0.061 41288. 297430.
8 0.051 34182. 0.051 37565 .• 336857.
9 0.043 31105. 0.043 34182. 372730.

10 0.036 28309. 0.036 31105. 405374.

11 0.030 25766. 0.030 28309. 435081-
12 0.025 23453. 0.025 25766. 462118.
13 0.021 21350. 0.021 23453. 486727.
14 0.017 19437. 0.017 21350. 509129.
15 0.014 17697. 0.014 19437. 529522.

16 0.012 16114. 0.012 17697. 548089.
17 0.010 14673. 0.010 16114. 564994.
18 0.008 13363. 0.008 14673. 580388.
19 0.007 12170. 0.007 13363. 594406.
20+ 0.031 11085. 0.031 12170. 607173.

* Default information that may be altered by the HOBILE3
user with information about the local area.
This mileage distribution is applicable to
calendar year 1988 only.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index I references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : HAY 25. 1985
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TABLE 1.7.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES
JANUARY 1. 1988

(A) (8) (C-A,'c8/DAF) (0) (C*D/TFNORM)
Model HDOV Fleet Sales HODV Annua I Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (CteD) Fractions

1988 0.0 1.000 0.0 0.0 O. 0.0 0.0
1987 O. 151 1.000 0'. 151 0.166 66333. tlO19·0 0.240
1986 0.126 1.000 0.126 0.139. 60319. 8361. 1 0.182
1985 0.105 1.000 0.105 0.116 54855. 6336.4 0.138
1984 0.088 1.000 0.088 0.097 49894. 4830.2 0.105

1983 0.073 1.000 0.073 0.080 45386. 3644.8 0.079
1982 0.061 1.000 0.061 0.067 41288. 2770.7 0.060
1981 0.051 1.000 0.051 0.056 37565. 2107.6 0.046
1980 0.043 1.000 0.043 0.047 34182. 1617.0 0.035
1979 0.036 1.000 0.036 0.040 31105· 1231.9 0.027

1978 0.030 1.000 0.030 0.033 28309. 934.3 0.020
1977 0.025 1.000 0.025 0.028 25766. 708.6 0.015
1976 0.021 1.000 0.021 0.023 23453· 541.8 0.012
1975 0.017 1.000 0.017 0.019 21350. 399·3 0.009
1974 0.014 1.000 0.014 0.015 19437. 299.4 0.007

1973 0.012 1.000 0.012 0.013 17697. 233.6 0.005
1972 0.010 1.000 0.010 0.011 16114. 177.3 0.004
1971 0.008 1.000 0.008 0.009 14673. 129. 1 0.003
1970 0.007 1.000 0.007 0.008 13363. 102.9 0.002
1969- 0.031 1.000 0.031 0.034 12170. 415.1 0.009

OAF: 0·910 TFNORM: 45860.0

WHERE

A - January 1 registration ~ix from Table 1.7.4.
8 • Fleet sales fractions
o - Sales weighted fleet mileage accumulation r~te from Table 1.7.4.

adjusted to January 1
O(l) - Annual Miles(l)
D(MYI)- .25* (Annual Miles(MYI» + .75*(Annual Miles(MYI-l». MYI·2 ••••• 20+

DATE : MAY 25. 1985
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TABLE 1.7.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES

* SCF (5)- EXP(A + B*s + C*S2)

Model Coeff i c i ents
Pol Years A B C.-
HC All 0.92400 -0.05500 0.00044

CO All 1.39600 -0.08800 0.00091

NOx All 0.67600 -0.04800 0.00071

* WHERE: 5 - average speed (mph)

DATE : MAY 25. 1985
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TABLE 1.8.1A

EXHAUST EMISSION RATES FOR
LOW ALTITUDE

I",OTORCYCLES
(RATES REFLECT ZERO TAMPERING)

* BER • ZML + (OR * M)

Zero Mi Ie Deterioration 50,000 Mi Ie
Model Emission Level Rate Em iss ion Level
Years (Grams/Mi Ie) (Gm/Mi/IOK Mi) (Grams/Mi le)

Pre-1978 8.go 0.78 12.80
1978-1979 3.40 1.65 11.65

1980+ 2.70 1. 73 11·35

Pre-1978 34.30 ~.47 46.65
1978-1979 23.10 3.96 42.90

1980+ 18.50 2.02 28.60

Pre-1978 0.20 0.06 0·50
1978-1979 0.65 0.0 0.65

1980+ 0.85 0.0 0.85

BER • Basic emission rate (untampered)
ZML • Zero mile level
OR • Deterioration rate
M • Cumulative mileage / 10.000

DATE MAY 25. 1985
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TABLE 1.8.1B

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE

MOTORCYCLES
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + Ct

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emissions Trips* Emissions Mi les* Emissions Emissions
Years (Gm/Tr ip) Per Day (Gm/Day) Per Day (Gm/Mi 1e) (Gm/M i Ie)

Pre-1978 4.56 1.35 6.71 8.30 0.31 1.86
1978-1979 7.00 1.35 8.44 8.30 0.0 2.16

1980+ 7.53 1. 35 8.60 8.30 0.0 2.26

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (Gm/Mile)

DATE : MAY 25. 1985



H-88 TA8LE 1.8.2A

EXHAUST EMISSION LEVELS fOR LOW ALTITUDE
MOTORCYCLES

TOTAL He (INCLUDES EVAP & CRANKCASE)

naTE : MAY 25, 1985

January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E-- MY- E-- MY- E-- MY- E-- MY- E·- MY- E·- MY- e-- MY- e-· MY- E-- MY- E-- MY- E-- MY- E--
«iii 1T:9 1i62 1T:9 19'i3 1T:9 1964 1f:9 t96S 1f:9 1966 11:9 T961 1T:9 T96i 1f:9 T969 1f:9 T970 1T:9 1m 11':9 1'97'2 1T9
1962 11.91963 tt.91964 11.9 1965 11.9 1966 11.9 1967 11.9 1968 11.91969 tt.91970 11.91971 11.9 1972 ".9 1973 11.9
1963 tt.91964 11.9 1965 11.9 1966 ".9 1967 11.9 1968 11.9 1969 ".9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9
1964 11.9 1965 11.9 1966 11.9 1967 11.9 1968 11.9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9
1965 11.9 1966 11.9 1967 11.9 1968 ".9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9 1976 11.9
1966 11.9 1967 11.9 1968 tt.91969 ".9 1970 tt.91971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9 1976 11.9 1977 11.9
1967 11.9 1968 11.9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9 1976 11.9 1977 11.9 1978 7.9
1968 11.9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9 1976 11.9 1977 11.9 1978 7.9 1979 7.9
1969 11.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9 1976 11.9 1977 11.9 1978 7.9 1979 7.9 1980 7.4
1970 11.8 1971 11.8 1972 11.8 1973 11.8 1974 11.8 1975 11.8 1976 11.8 1977 11.8 1978 7.8 1979 7.8 1980 7.4 1981 7.4
1971 11.8 1972 11.8 1973 11.8 1974 11.8 1975 11.8 1976 11.8 1977 11.8 1978 7.8 1979 7.8 1980 7.3 1981 7.3 1982 7.3
1972 11.8 1973 11.8 1974 11.8 1975 11.8 1976 11.8 1977 11.8 1978 7.8 1979 7.8 1980 7.3 1981 7.3 1982 7.3 1983 7.3
1973 11.8 1974 11.8 1975 11.8 1976 11.8 1977 11.8 1978 7.7 1979 7.7 1980 7.2 1981 7.2 1982 7.2 1983 7.2 1984 7.2
1974 11.7 1975 11.7 1976 11.7 1977 11.7 1978 7.6 1979 7.6 1980 7.1 1981 7.1 1982 7.1 1983 7.1 1984 7.1 1985 7.1
1975 11.6 1976 11.6 1977 11.6 1978 7.4 1979 7.4 1980 6.9 1981 6.9 1982 6.9 1983 6.9 1984 6.9 1985 6.9 1986 6.9
1976 11.5 1977 11.5 1978 7.2 1979 7.2 1980 6.7 1981 6.7 1982 6.7 1983 6.7 1984 6.7 1985 6.7 1986 6.7 1987 6.7
1977 11.4 1978 6.9 1979 6.9 1980 6.3 1981 6.3 1982 6.3 1983 6.3 1984 6.3 1985 6.3 1986 6.3 1987 6.3 1988 6.3
1978 6.5 1979 6.5 1980 5.9 1981 5.9 1982 5.9 1983 5.9 1984 5.9 1985 5.9 1986 5.9 1987 5.9 1988 5.9 1989 5.9
1979 5.9 1980 5.3 1981 5.3 1982 5.3 1983 5.3 1984 5.3 1985 5.3 1986 5.3 1987 5.3 1988 5.3 1989 5.3 1990 5.3
1980 5.0 1981 5.0 1982 5.0 1983 5.0 1984 5.0 1985 5.0 1986 5.0 1987 5.0 1988 5.0 1989 5.0 1990 5'.0 1991 5.0

January 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MV. E.. MY· E.. MV· E.· MV· E.· MV· E.· MY· E-. My· E-· My· E·· My· E-- MY- E-- My- E-- My- E--
1ifi tT:9 "ii1i tT:9. ti75 tT:9 197i 1T:9 t977 1T:9 197ii -n 197i -n 19iO --:r:4 19ii --:r:4 19i2 --:r:4 T9i3~ 19i4~
1974 11.9 1975 11.9 1976 11.9 1977 11.9 1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4
1975 11.9 1976 11.9 1977 11.9 1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1986 7.4
1816 11.9 1977 11.9 1978 7.9 1979 7.9 1980 1.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1986 7.4 1987 7.4
t877 tt.8 1978 7.9 t979 7.9 1980 7.4 198t 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4
1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 19B4 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4 1989 7.4
1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4 1989 7.4 1990 7.4
1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4 1989 7.4 1990 7.4 1991 7.4
t98t 1.4 t982 7.4 1983 7.4 1984 1.4 1985 7.4 1986 1.4 1987 1.4 t988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 7.4
t882 1.4 1983 7.4 1984 7.4 1985 7.4 t986 7.4 1987 7.4 1988 7.4 1989 1.4 1990 1.4 1991 7.4 1992 7.4 1993 7.4
1983 7.3 1984 7.3 1985 7.3 1986 7.3 1987 7.3 1988 7.3 1989 7.3 1990 7.3 1991 7.3 1992 7.3 1993 7.3 1994 7.3
t984 7.3 1985 7.3 t986 7.3 1987 7.3 1988 7.3 1989 7.3 1990 7.3 t991 7.3 1992 7.3 1993 7.3 1994 7.3 1995 7.3
1985 7.2 1986 7.2 1987 7.2 1988 7.2 1989 7.2 1990 7.2 1991 7.2 1992 7.2 1993 7.2 1994 7.2 1995 7.2 1996 7.2
1986 7.11987 7.11988 7.11989 7.11990 7.11991 7.11992 7.11993 7.11994 7.11995 7.11996 7.11997 7.1
1981 6.9 1988 6.9 1989 6.9 1990 6.9 1991 6.9 1992 6.9 1993 6.9 1994 6.9 1995 6.9 1996 6.9 1997 .9 1998 6.9
t888 6.7 t989 6.1 1990 6.7 1991 6.7 1992 6.7 1993 6.7 1994 6.7 t995 6.7 1996 6.7 1997 6.7 1998 6.7 1999 6.7
t889 6.3 1990 6.3 1991 6:3 1992 6.3 1993 6.3 1994 6.3 1995 6.3 1996 6.3 1997 6.3 1998 6.3 1999 6.3 2000 6.3
1990 5.9 1991 5.9 1992 5.9 1993 5.9 t994 5.9 1995 5.9 1996 5.9 1997 5.9 1998 5.9 1999 5.9 2000 5.9 2001 5.9
1991 5.3 1992 5.3 1993 5.3 1994 5.3 1995 5.3 1996 5.3 1997 5.3 1998 5.3 1999 5.3 2000 5.3 2001 5.3 2002 5.3
1992 5.0 1993 5.0 1994 5.0 1995 5.0 1996 5.0 1997 5.0 1998 5.0 1999 5.0 2000 5.0 2001 5.0 2002 5.0 2003 5.0

-MV -- Ind1cates the ~odel year .
• -E -- IndIcates the average gra~s/~lle e~lsslon level for model year -MY- on January 1 of the given calendar year. These

emIssion levels are calculated fdr the basic test condItions: 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
In cold start, 52.i% of VMT in stabIlIzed, and 27.3% of VMT In a hot start. Emissions are based on the January 1
mileage accu.ulatlon fIgures given In Table 1.8.4.



H-89 TABLE 1.8.2B

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
MOTORCYCLES

CO

DATE MAY 25, 1985

1980 1981
MY. E.. MY. E••

"i9'6i 37 .8 T962 37."i
1962 37.8 1963 37.8
1963 37.8 1964 37.8
1964 37.8 1965 37.8
1965 37.8 1966 37.8
1966 37.8 1967 37.8
1967 37.8 1968 37.8
1968 37.8 1969 37.8
1969 37.8 1970 37.8
1970 37.7 1971 37.7
1971 37.7 1972 37.7
1972 37.6 1973 37.6
1973 37.5 1974 37.5
1974 37.3 1975 37.3
1975 37.0 1976 37.0
1976 36.7 1977 36.7
1977 36.2 1978 26.2
1978 25.3 1979 25.3
1979 23.9 1980 18.9
1980 18.5 1981 18.5

January I of Calendar Year
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

.l!l!.~ MY·~ MY·~ MY·~ MY·~ MY·~ MY·~ MY·~ .l!l!.~ MY.~
1963 37.8 1964 37.8 1965 37.8 1966 37.8 1967 37.8 1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8
1964 37.8 1965 37.8 1966 37.8 1967 37.8 1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8
1965 37.8 1966 37.8 1967 37.8 1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8
1966 37.8 1967 37.8 1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8
1967 37.8 1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8 1976 37.8
1968 37.8 1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8 1976 37.8 1977 37.8
1969 37.8 1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8 1976 37.8 1977 37.8 1978 28.7
1970 37.8 1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8 1976 37.8 1977 37.8 1978 28.7 1979 28.7
1971 37.8 1972 37.8 1973 37.8 1974 37.8 1975 37.8 1976 37.8 1977 37.8 1978 28.7 1979 28.7 1980 21.3
1972 37.7 1973 37.7 1974 37.7 1975 37.7 1976 37.7 1977 37.7 1978 28.6 1979 28.6 1980 21.3 1981 21.3
1973 37.7 1974 37.7 1975 37.7 1976 37.7 1977 37.7 1978 28.5 1979 28.5 1980 21.3 1981 21.3 1982 21.3
1974 37.6 1975 37.6 1976 37.6 1977 37.6 1978 28.4 1979 28.4 1980 21.2 1981 21.2 1982 21.2 1983 21.2
1975 37.5 1976 37.5 1977 37.5 1978 28.2 1979 28.2 1980 21.1 1981 21.1 1982 21.1 1983 21.1 1984 21.1
1976 37.3 1977 37.3 1978 27.9 1979 27.9 1980 21.0 1981 21.0 1982 21.0 1983 21.0 1984 21.0 1985 21.0
1977 3lf.~ 1978 27.5 1979 27.5 1980 20.8 1981 20.8 1982 20.8 1983 20.8 1984 20.8 1985 20.8 1986 20.8
1978 27.0 1979 27.0 1980 20.5 1981 20.5 1982 20.5 1983 20.5 1984 20.5 1985 20.5 1986 20.5 1987 20.5
1979 26.2 1980 20.1 1981 20.1 1982 20.1 1983 20.1 1984 20.1 1985 20.1 1986 20.1 1987 20.1 1988 20.1
1980 19.6 1981 19.6 1982 19.6 1983 19.6 1984 19.6 1985 19.6 1986 19.6 1987 19.6 1988 19.6 1989 19.6
1981 18.9 1982 18.9 1983 18.9 1984 18.9 1985 18.9 1986 18.9 1987 18.9 1988 18.9 1989 18.9 1990 18.9
1982 18.5 1983 18.5 1984 18.5 1985 18.5 1986 18.5 1987 18.5 1988 18.5 1989 18.5 1990 18.5 1991 18.5

20031992 1993
MY· E·· MY· E··

"iii73 37."i 1974 37."i
1974 37.8 1975 37.8
1975 37.8 1976 37.8
1976 37.8 1977 37.8
1977 37.8 1978 28.7
1978 28.7 1979 28.7
1979 28.7 1980 21.4
1980 21.4.1981 21.4
1981 21.3 1982 21.3
1982 21.3 1983 21.3
1983 21.3 1984 21.3
1984 21.2 1985 21.2
1985 21.1 1986 21.1
1986 21.0 1987 21.0
1987 20.8 1988 20.8
1988 20.5 1989 20.5
1989 20.1 1990 20.1
1990 19.6 1991 19.6
1991 18.9 1992 18.9
1992 18.5 1993 18.5

1994 1995
MY. E.· MY. E··

"i97"5 37.8 197637."i
1976 37.8 1977 37.8
1977 37.8 1978 28.7
1978 28.7 1979 28.7
1979 28.7 1980 21.4
1980 21.4 1981 21.4
1981 21.4 1982 21.4
1982 21.4 1983 21.4
1983 21.3 1984 21.3
1984 21.3 1985 21.3
1985 21.3 1986 21.3
1986 21.2 1987 21.2
1987 21.1 1988 21.1
1988 21.0 1989 21.0
1989 20.8 1990 20.8
1990 20.5 1991 20.5
1991 20.1 1992 20.1
1992 19.6 1993 .19.6
1993 18.9 1994 18.9
1994 18.5 1995 18.5

January 1 of Calendar Year
1996 1997 1998 1999 2000

MY· E·· MY· E·· MY. E·. MY. E.. MY. E··
1977 37.8 1978 28.7 1979 28.7 1980"21:4 1981 "21:4
1978 28.7 1979 28.7 1980 21.4 1981 21.4 1982 21.4
1979 28.7 1980 21.4 1981 21.4 1982 21.4 1983 21.4
1980 21.4 1981 21.4 1982 21.4 1983 21.4 1984 21.4
1981 21.4 1982 21.4 1983 21.4 1984 21.4 1985 21.4
1982 21.4 1983 21.4 1984 21.4 1985 21.4 1986 21.4
1983 21.4 1984 21.4 1985 21.4 1986 21.4 1987 21.4
1984 21.4 1985 21.4 ·1986 21.4 1987 21.4 1988 21.4
1985 21.3 1986 21.3 1987 21.3 1988 21.3 1989 21.3
1986 21.3 1987 21.3 1988 21.3 1989 21.3 1990 21.3
1987 21.3 1988 21.3 1989 21.3 1990 21.3 1991 21.3
1988 21.2 1989 21.2 1990 21.2 1991 21.2 1992 21.2
198921.11990 21.11991 21.11992 21.1199321.1
1990 21.0 1991 21.0 1992 21.0 1993 21.0 1994 21.0
1991 20.8 1992 20.8 1993 20.8 1994 20.8 1995 20.8
1992 20.5 1993 20.5 1994 20.5 1995 20.5 1996 20.5
.1993 20.1 1994 20.1 1995 20. I 1996 20.1 1997 20. I
1994 19.6 1995 19.6 1996 19.6 1997 19.6 1998 19.6
1995 18.9 1996 18.9 1997 18.9 1998 18.9 1999 18.9
1996 18.5 1997 18.5 1998 18.5 1999 18.5 2000 18.5

2001 2002
MY· E.. MY· E··

1982 2"1:4 1983 "21:4
1983 21.4 1984 21.4
1984 21.4 1985 21.4
1985 21.4 1986 21.4
1986 21.4 1987 21.4
1987 2 1.4 1988 21.4
1988 21.4 1989 21.4
1989 21.4 1990 21,4
1990 21.3 1991 21.3
1991 21.3 1992 21.3
1992 21.3 1993 21.3
1993 21.2 1994 21.2
1994 21.1 1995 21.1
1995 21.0 1996 21.0
1996 20.8 1997 20.8
1997 20.5 1998 20.5
1998 20.1 1999 20.1
1999 19.6 2000 19.6
2000 18.9 2001 18.9
2001 18.5 2002 18.5

MY·
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

~
21.4
21.4
21.4
2 1.4
21.4
21.4
21.4
21.4
21.3
21.3
21.3
21.2
21.1
21.0
20.8
20.5
20.1
19.6
18.9
18.5

.MY -- IndIcates the -adel year .
•• E -- Indicates the average grams/M'Ie emission level for MOdel year *MY* on January 1 of the given calendar year. These

eMission levels are calculated for the basic test conditions: 19.6 MPH, TEMP*75 Degrees F. 20.6% of VMT traveled
In cold s~art, 52.1% of VMT In stabilIzed. and 27.3% of VMT In a hot atart. EMissions are based on the January 1
Mileage aCCUMUlation figures given In Table 1.8.4.



H-90 TABLE 1.8.2C DATE MAY 25, 1985

EXHAUST EMISSION LEVELS FOR LOW ALTITUOE
MOTORCYCLES

NOx

1980 '"' '"2 '"3 '"4MY· E·· MY· E.. MY. E·· MY· E••
1962 -0:3 1963 ---0:3 t964 -0:3 1965 0':3
1963 0.3 1964 0.3 1965 0.3 1966 0.3
1964 0.3 1965 0.3 1966 0.3 1967 0.3
1965 0.3 1966 0.3 1967 0.3 1968 0.3
1966 0.3 1967 0.3 1968 0.3 1969 0.3
1967 0.3 1968 0.3 1969 0.3 1970 0.3
1968 0.3 1969 0.3 1970 0.3 1971 0.3
1969 0.3 1970 0.3 1971 0.3 1972 0.3
1970 0.3 1971 0.3 1972 0.3 1973 0.3
1971 0.3 1972 0.3 1973 0.3 1974 0.3
1972 0.3 1973 0.3 1974 0.3 1975 0.3
1973 0.3 1974 0.3 1975 0.3 1976 0.3
1974 0.3 1975 0.3 1976 0.3 1977 0.3
1975 0.3 1976 0.3 1977 0.3 1978 0.6
1976 0.3 1977 0:3 1978 0.6 1979 0.6
1977 0.3 1978 0.6 1979 0.6 1980 0.8
1978 0.6 1979 0.6 1980 0.8 1981 0.8
1979 0.6 1980 0.8 1981 0.8 1982 0.8
1980 0.8 1981 0.8 1982 0.8 1983 0.8
1981 0.8 1982 0.8 1983 0.8 1984 0.8

MY·
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··<>:3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.2
0.6
0.6
0.8

January 1 of Calendar Year
1985 1986 1987 1988

MY· E·· MY· E·. MY. E.. MY. E••
1966 0':3 1967 --0:3 196ii --0:3 "i96i ---0:3
1967 0.3 1968 0.3 1969 0.3 1970 0.3
1968 0.3 1969 0.3 1970 0.3 1971 0.3
1969 0.3 1970 0.3 1971 0.3 1972 0.3
1910 0.3 1971 0.3 1972 0.3 1973 0.3
1971 0.3 1972 0.3 1973 0.3 1974 0.3
1972 0.3 1973 0.3 1974 0.3 1975 0.3
1973 0.3 1974 0.3 1975 0.3 1976 0.3
1974 0.3 1975 0.3 1976 0.3 1977 0.3
1975 0.3 1976 0.3 1977 0.3 1978 0.6
1976 0.3 1977 0.3 1978 0.6 1979 0.6
1977 0.3 1978 0.6 1979 0.6 1980 0.8
1978 0.6 1979 0.6 1980 0.8 1981 0.8
1979 0.6 1980 0.8 1981 0.8 1982 0.8
1980 0.8 1981 0.8 1982 0.8 1983 0.8
1981 0.8 1982 0.8 1983 0.8 1984 0.8
1982 0.8 1983 0.8 1984 0.8 1985 0.8
1983 0.8 1984 0.8 1985 0.8 1986 0.8
1984 0.8 1985 0.8 1986 0.8 1987 0.8
1985 0.8 1986 0.8 1987 0.8 1988 0.8

1989 1990 1991
MY· E.. MY. E·· MY. E·'

'i91O --0:3 1911 -0:3 1972 -0:3
1971 0.3 1972 0.3 1973 0.3
1972 0.3 1973 0.3 1974 0.3
1973 0.3 1974 0.3 1975 0.3
1974 0.3 1975 0.3 1976 0.3
1975 0.3 1976 0.3 1977 0.3
1976 0.3 1977 0.3 1978 0.6
1977 0.3 1978 0.6 1979 0.6
1978 0.6 1979 0.6 1980 0.8
1979 0.6 1980 0.8 1981 0.8
1980 0.8 1981 0.8 1982 0.8
1981 0.8 1982 0.8 1983 0.8
1982 0.8 1983 0.8 1984 0.8
1983 0.8 1984 0.8 1985 0.8
1984 0.8 1985 0.8 1986 0.8
1985 0.8 1986 0.8 1987 0.8
1986 0.8 1987 0.8 1988 0.8
1987 0.8 1988 0.8 1989 0.8
1988 0.8 1989 0.8 1990 0.8
1989 0.8 1990 0.8 1991 0.8

1992 1994 1995 1996
E'·

--o:a
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

2003
MY·

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2002
MY' E".

1983 -o:B
1984 0.8
1985 0.8
1986 0.8
1987 0.8
1988 0.8
1989 0.8
1990 0.8
1991 0.8
1992 0.8
1993 0.8
1994 0.8
1995 0.8
1996 0.8
1997 0.8
1998 0.8
1999 0.8
2000 0.8
2001 0.8
2002 0.8

E··-o:a
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

2001
MY'

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

2000
MY' E'.

1981 -o:a
1982 0.8
1983 0.8
1984 0.8
1985 0.8
1986 0.8
1987 0.8
1988 0.8
1989 0.8
1990 0.8
1991 0.8
1992 0.8
1993 0.8
1994 0.8
1995 0.8
1996 0.8
1997 0.8
1998 0.8
1999 0.8
2000 0.8

January 1 of Calendar Year
1997 1998 1999

MY' E" MY' E"· MY' E·.
1978 -0:6 1979 -0:6 1980 -o:a
1979 0.6 1980 0.8 1981 0.8
1980 0.8 1981 0.8 1982 0.8
1981 0.8 1982 0.8 1983 0.8
1982 0.8 1983 0.8 1984 0.8
1983 0.8 1984 0.8 1985 0.8
1984 0.8 1985 0.8 1986 0.8
1985 0.8 1986 0.8 1987 0.8
1986 0.8 1987 0.8 1988 0.8
1987 0.8 1988 0.8 1989 0.8
1988 0.8 1989 0.8 1990 0.8
1989 0.8 1990 0.8 1991 0.8
1990 0.8 1991 0.8 1992 0.8
1991 0.8 1992 0.8 1993 0.8
1992 0.8 1993 0.8 1994 0.8
1993 0.8 1994 0.8 1995 0.8
1994 0.8 1995 0.8 1996 0.8
1995 0.8 1996 0.8 1997 0.8
1996 0.8 1997 0.8 1998 0.8
1997 0.8 1998 0.8 1999 0.8

E'·
<>:3

0.6
0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

MY'
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

~
0.3
0.3
0.6
0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

MY'
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

E'·
-0:3

0.3
0.3
0.6
0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

MY·
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

1993
MY· E··

1974 -0:3
1975 0.3
1976 0.3
1971 0.3
1978 0.6
1979 0.6
1980 0.8
1981 0.8
1982 0.8
1983 0.8
1984 0.8
1985 0.8
1986 0.8
1987 0.8
1988 0.8
1989 0.8
1990 0.8
1991 0.8
1992 0.8
1993 0.8

E'·
-0:3

0.3
0.3
0.3
0.3
0.6
0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

MY'
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

;~~

'MY -- Indicates the model year.
"E -- Indicates the average grams/mile emtsston level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basIc test condtttons: 19.6 MPH, TEMp E 75 Degrees F", 20.6% of VMT traveled
In cold start, 52. l%'of VMT tn stabtl1zed. and 27.3% of VMT tn a hot start. Emtsstons are based on the January I
mIleage accumulatton figures given tn Table 1.8.4.



HC

co

NOx
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TABLE 1.8.3

IDLE EMISSION RATES FOR
LOW ALTITUDE

MOTORCYCLES

* IER • ZML + (DR * M)

Zero Mi Ie Deterioration
Model Emission Level Rate
Years (Grams/Min.) (Gm/M i n/ 1OK Mi)

Pre-1978 1.95 0.42
1978-1979 0.74 0.36

1980+ 0.59 0.38

Pre-1978 4.33 0.23
1978-1979 2.92 0.50

1980+ 2.34 0.26

Pre-1978 0.01 0.0
1978-1979 0.03 0.0

1980+ 0.04 0.0

* WHERE I ER
ZML
DR
M

• Idle emission rate
• Zero mile level
• Deterioration Rate
• Cumulative Mileage / 10.000

DATE MAY 25. 1985
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TABLE 1.8.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

LOW ALTITUDE
MOTORCYCLES

Jan 1
I'\odel July 1 Ki leage Jan 1 Mi leage Jan 1
Year Registration Accumulation Registration Accumulation Mi 1eage

Index** Mix* Rate Mix Rate Accumulation
per vehicle* (f 1eet) (fleet)

1 0.133 4100. 0.044 O. O.
2 0.145 2800. 0.145 4100. 2050.
3 0.138 2100. 0.138 2800. 5500.
4 0.116 1600. o. 116 2100. 7950.
5 0.123 1200. 0.123 1600. 9800.

6 O. 114 800. O. 114 1200. 11200.
7 0.069 600. 0;069 800. 12200.
8 0.044 400. 0.044 600. 12900.
9 0.024 200. 0.024 400. 13400.

10 0.009 200. 0.009 200. 13700.

11 0.085 200. 0.085 200. 13900.
12 0.0 O. 0.0 200. 14100.
13 0.0 o. 0.0 O. 14200.
14 0.0 O. 0.0 O. 14200.
15 0.0 o. 0.0 O. 14200.

16 0.0 o. 0.0 O. 14200.
17 0.0 o. 0.0 O. 14200.
18 0.0 o. 0.0 O. 14200.
19 0.0 O. 0.0 O. 14200.
20+ 0.0 O. 0.0 O. 14200.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : KAY 25. 1985
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TABLE 1.8.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

MOTORCYCLES
JANUARY 1. 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TF NORM)
Model MC Fleet Sales MC Annua I Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (C*D) Fract ions

1988 0.01+4 1.000 0.044 0.0 O. 0.0 0.0
1987 o. 11+5 1.000 0.14, 0.167 4100. 68,.7 0.3,6
1986 0.138 1.000 0.138 0.1,9 2800. 44,.7 0.232
198, O. I 16 1.000 0.116 o. 134 2100. 281.0 0.146
1984 0.123 1.000 0.123 0.142 1600. 227.0 0.118

1983 O. 114 1.000 O. 114 O. 131 1200. 157.8 0.082
1982 0.069 -1.000 0.069 0.080 800. 63.7 0.033
1981 0.044 1.000 0.044 0.051 600. 30.4 0.016
1980 0.024 1.000 0.024 0.028 400. 11. 1 0.006
1979 o.oog 1.000 0.009 0.010 200. 2. 1 0.001

1978 0.085 1.000 0.085 0.098 200. 19.6 0.010
1977 0.0 1.000 0.0 0.0 200. 0.0 0.0
1976 0.0 1.000 0.0 0.0 o. 0.0 0.0
1975 0.0 1.000 0.0 0.0 o. 0.0 0.0
1974 0.0 1.000 0.0 0.0 o. 0.0 0.0

1973 0.0 1.000 0.0 0.0 o. 0.0 0.0
1972 0.0 1.000 0.0 0.0 o. 0.0 0.0
1971 0.0 1.000 0.0 0.0 o. 0.0 0.0
1970 0.0 1.000 0.0 0.0 o. 0.0 0.0
1969- 0.0 1.000 0.0 0.0 o. 0.0 0.0

OAF: 0.911 TFNORM: 1924.0

WHERE

A • January 1 registration mix from Table 1.8.4.
I • Fle.t sales fractions
D • Sal •• weighted fleet mileage accumulation rate from Table 1.8.4.

adjusted to January 1
o(l) • Annual Miles (l)
D(MYI) ••25* (Annual Miles(MYI» + .75*(Annual Miles(MYI-1». MYI.2 ••••• 20+

DATE : MAY 25, 1985
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TABLE 1.8.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR LOW ALTITUDE
MOTORCYCLES

• SCF(s,sadj) • SF(s)/SF(sadj)

EXP(A • 8·5 • C·s· • 0·5' • E·s· • F·s'), He & CO
A • 8·s • C·s· • O·s· • E·s· • F.s· • NOx

Pollutant
and

Model Years A

SF(S)

8 C o E F

HC
Pre-1978 0.231026E.01 -0.289572E.00 0.152990E-Ol -0.446689E-03 0.648183E-05 -0.363456E-07

1978-1979 0.240873E.Ol -0.308187E.00 0.168168E-Ol -0.506843E-03 0.753855E-05 -0.431596E-07
1980· 0.225223E.Ol -0.287778E.00 0.156820E-OI -0.473179E-03 0.707954E-05 -0.408456E-07

CO
Pre-1978 0.233989E.Ol -0.296978E.00 0.16oo7IE-01 -0.477396E-03 0.706752E-05 -0.403978E-07

1978-1979 0.277804E.OI -0.319130E.00 0.153183E-OI -0.422327E-03 0.584948E-05 -0.314969E-07
1980· 0.270743E.Ol -0.331038E.00 0.176179E-Ol -0.538583E-03 0.817402E-05 -0.477803E-07

NOx
Pre-1978 0.168635E.Ol -0.1 18303E.00 0.654975E-02 -0.137139E-03 0.loo849E-05 0.0

1978. 0.128169E.Ol -0.804874E-Ol 0.535735E-02 -0.118891E-03 0.901060E-06 0.0

• WHERE : s = average speed (mph)
sadj = basic test procedure speed; adjusted for fraction of cold start operatIon )(

and fraction of hot start operation w. [ l/sadj = (w.x)/26 • (l-w-x)/16 ]

OATE : MAY 25, 1985
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TABLE 1.8.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
MOTORCYCLES

• TCF(b) • EXP( TC(b) • (T - 75.0))

~

Model
Years

Test segment 1
TC Low TC High

Test segment 2
TC Low TC High

Test segment 3
TC Low TC High

HC

CO

00)(

Pre-1978 -0.20623E-Ol -0. 14381E-Ol -0.24032E-02 0.13219E-02 -0.IOO81E-02 0.34799E-02
1978-1979 -0.24462E-Ol -0. 12552E-Ol -0.32017E-02 0.42667E-02 -0.86884E-03 0.75843E-02

1980+ -0.21255E-Ol -0.10888E-OI -0.52755E-03 -0.47925E-03 0.93659E-03 0.76666E-02

Pre-1978 -0. 13487E-Ol -0.14691E-Ol 0.I5784E-02 0.37462E-02 0.11097E-02 0.11014E-OI
1978-1979 -0.21126E-Ol -0.38767E-Ol -0.15289E-02 0.84685E-02 0.I5749E-02 0.25179E-Ol

1980+ -0.20843E-Ol -0.21165E-Ol -0.59951E-02 0.23603E-Ol 0.18253E-02 0.28483E-Ol

Pre-1978. -0. 16897E-03 0.38841E~02 -0.89245E-02 -0.87325E-02 -0.72580E-02 -0.10839E-Ol
1978+ -0.25074E-03 -0.10389E-02 -0.59791E-02 -0.92466E-02 -0.62690E-02 -0.10108E-Ol

• WHERE :

TCF(b) • Temperature correction factor for appropriate pollutant.
ambient temperature. and model year; for test segment b

T • AMbient temperature (Fahrenheit)
TC(b) • Temperature correction factor coefficient for appropriate pollutant.

reference temperature and model year; for test segment b
75.0 • Reference temperature

NOTE: The temperature correction factor Is used In conjunction with the Rlpstw)(n
correction factor given In Table 1.8.7B.

DATE : MAY 25. 1985
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TABLE 1.8.7B

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE

MOTORCYCLES

Norma 1i zed Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

f2l. . Y.ears _B_l_ ~ --!L -R -ll- J.L --!Q... --9.Q....

He Pre-1978 1.282 0.025 0·973 0.028 0.839 0.019 1.000 0.025
1978-1979 1.345 0.074 0.946 0.054 0.842 0.048 1.000 0.056

1980+ 1.345 0.178 0·919 o. 118 0.894 0.093 1.000 0.124

CO Pre-1978 1.217 0.033 1.017 0.029 0.758 0.025 1.000 0.029
1978-1979 1.442 0.0]1 0.996 0.042 0.674 0.033 1.000 0.046

1980+ 1·553 0.109 0·933 0.079 0.711 0.038 1.000 0.074

HOx Pre-1978 1• 121 0.009 0.785 0.001 1.319 -0.009 1.000 0.0'
1978+ 1. 199 -0.004 0·793 -0.002 1.245 0.006 1.000 0.0

NOTE: The fractions given in this table are used in the calculation of the
operating-model temperature correction factor (OMTCF).

WHERE : OMTCF
TERMI
TERM2
TERM3
DENOM

W
X

TCF (b)

M

• «TERMl + TERM2 + TERM3)/DENOM)
• W *TCF (1)*(B1+01*M)
• (l-W-X) :'tTCF (2) * (B2+D2"cM)
• X *TCF(~*(B3+03*M)

• BO + DO*M
• Fraction of VMT in the cold start mode
• Fraction of VMT in the hot start mode
• Temperature correction factor for pollutant. model

year; for test segment b
• Cumulative mileage I 10,000

DATE MAY 25. 1985
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TABL.E 2.1.1A

EXHAUST EMISSION RATES FOR
HIGH ALTITUOE

LIGHT OUTV GASOL.INE POWEREO VEHICL.ES
(RATES REFLECT ZERO TAMPERING)

• BER • ZML. + (DR • loll)

Z.,.O Mil. O.t.,.i o,.at ion 50.000 Mil.
Mod. 1 Emt.ston L.v.' Rat. Emt •• ion L..v.,

fSl V.a,.. (G,.ams/Mt 1.) (Gm/Mi/101< Mn (Q,.am./Mil.)

HC P".-1968 9.35 0.11 10.25
1868-1869 5'.60 0.25 •. 85
1870-1971 4.58 0.37 •. 43
1972-1874 4.58 0.17 5.43
1875-1876 2.02 0.27 3.37

1977 0.15 0.27 2.30
1178-1979 2.10 0.27 3.45

1810 0.78 0.10 1.28
1981 0.54 0.14 1.24
1982 0.37 0.14 1.07
1983 0.36 0.14 1.06
1984 0.21 0.15 1.04

1985-1989 0.29 0.14 0.19
1990+ 0.29 0.13 0.84

CO P".-1968 117.70 2.25 128.15
19&8-1969 85.54 2.55 18.21
1970-1971 79.64 3.13 15.21
1172-1874 75.63 2.44 17 .•3
1875-1976 43.07 2.51 151.02

1977 16.97 2.51 28.12
1178-1879 39.78 2.59 52.73

i980 22.80 0.73 21.45
1981 11.43 3.26 27.73
1982 7.18 3.21 23.63
1983 5.01 3.33 21.66
1984 3.18 3.55 20.13

1985-1986 3.16 3.35 11.'1
1987-1989 3.02 3.13 18.67

1990+ 3.03 3.05 1'.28

NOx P".-1968 1.86 0.0 1.86
1968-1972 2.91 0.0 2.11
1973-1974 1 . 91 0.04 2.11
1875-1976 1. 70 0.03 1.85

1977 1.42 0.08 1.87
1978-1979 1.00 0.09 1.45

1980 0.82 0.07 1. 17
1981 0.46 0.08 0.86
19&2 0.60 0.08 1.00
1983 0.56 0.08 0.96
1984 0.54 0.09 0.99

1985-1986 0.54 0.09 0.99
1987-1989 0.54 0.10 1.04

1990+ 0.54 0.10 1.04

• WHERE BER • Bastc .mission ,.at. (untamp.,..d)
ZMl. • Z.,.o mil. '.v.,
DR • O.t.,.to,.ation ,.at.
loll • Cumulattv. mil.ag. / 10.000

DATE MAV 25. i98S
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TABLE 2. 1 . lB

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mile)
~ Years --.Q!L~~-!Q!L-!Q!L~~~

HC Pre-1968 9.35 9.71 10.07 10.43 10.79 11.14 11. 50 11.86
1968-1969 5.60 6. 11 6.61 7.12 7.63 8.14 8.65 9.16
1970";1971 4.58 5.32 6.06 6.80 7.54 8.28 9.02 9.76

1972 4.58 4.92 5.27 5.61 5.96 6.31 6.65 7.00
1973-1974 4.58 4.93 5.29 5.65 6.01 6.37 6.73 7.09

1975 2.05 2.69 3.38 4.08 4.77 5.47 6.16 6.86
1976 2.05 2.70 3.39 4.09 4.79 5.49 6.19 6.89
1977 0.98 1. 62 2.32 3.01 3.71 4.41 5.10 5.80

1978-1979 2.14 2.78 3.48 4.18 4.89 5.59 6.29 6.99
1980 0.82 1. 13 1.51 1.89 2.~7 2.64 3.02 3.40

1981 0.57 0.93 1. 33 1. 73 2.13 2.53 2.93 3.33
1982 0.40 0.76 1. 15 1. 55 1.95 2.35 2.75 3.15
1983 0.39 0.74 1. 14 1. 54 1.93 2.33 2.73 3.12
1984 0.32 0.69 1.09 1. 50 1.90 2.31 2.71 3.12

1985-1986 0.32 0.66 1.05 1.43 1. 81 2.19 2.58 2.96

1987-1989 0.32 0.66 1.04 1.43 1.81 2.19 2.57 2.95
1990+ 0.32 0.64 1.00 1.36 1.73 2.09 2.45 2.81

CO Pre-1968 117.68 122.12 126.56 131.00 135.45 139.89 144.34 148.79
1968-1969 85.54 90.60 95.70 100.81 105.92 111 .03 116.15 121.27
1970-1971 79.65 85.95 92.29 98.62 104.96 111.30 117.64 123.98

1972 75.64 80.62 85.69 90.76 95.83 100.89 105.95 1 I 1.02
1973-1974 75.64 80.78 86.18 91. 57 96.96 102.35 107.74 113.12

1975 43.35 49.54 56.41 63.28 70. IS 77.02 83.89 90.76
1976 43.37 49.56 56.43 63.29 70.15 77.01 83.88 90.74
1977 17.27 23.41 30.19 36.96 43.73 50.50 57.28 64.05

1978-1979 40.10 46.27 53.08 59.89 66.70 73.51 80.32 87.13
1980 23.18 25.78 29.14 32.51 35.89 39.26 42.63 46.01

1981 11.64 18.99 26.92 34.86 42.79 50.72 58.66 66.59
1982 7.39 14.75 22.67 30.58 38.49 46.40 54.31 62.22
1983 5.22 12.63 20.57 28.50 36.44 44.37 52.31 60.24
1984 3.37 11 . 15 19.42 27.69 35.96 44.22 52.49 60.76

1985-1986 3.35 10.68 18.46 26.23 34.00 41.77 49.54 57.31

1987-1989 3.21 10.08 17.37 24.65 31.94 39.23 46.51 53.80
1990+ 3.22 9.93 17.05 24.18 31.30 38.42 45.55 52.67

NOx Pre-1968 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96
1968-1972 2.91 2.91 2.91 2.91 2.90 2.90 2.90 2.90

1973 1. 91 2.03 2.15 2.28 2.40 2.52 2.64 2.77
1974 1. 91 2.04 2.17 2.29 2.42 2.55 2.68 2.80

1975-1976 1.70 1.89 2.08 2.27 2.46 2.65 2.84 3.03

1977 1.42 1.74 2.06 2.37 2.69 3.01 3.33 3.65
1978-1979 1.00 1. 32 1.64 1.95 2.27 2.59 2.91 3.23

1980 0.82 1 . 11 1. 39 1.68 1.97 2.26 2.55 2.84
1981 0.47 0.72 1.00 1. 28 1. 56 1.84 2.12 2.40
1982 0.61 0.86 1.14 1.42 1. 70 1.98 2.26 2'.54

1983 0.57 0.82 1.10 1.38 1.66 1.94 2.22 2.50
1984 0.55 0.83 1. 15 1.47 1.79 2. I I 2.43 2.75

1985-1986 0.55 0.83 1.15 1.47 1,79 2.11 2.43 2.75
1987-1989 0.55 0.85 1.19 1. 53 1.87 2.21 2.54 2.88

1990+ 0.55 0.85 1.19 1.53 1.87 2.21 2.54 2.88

DATE MAY 25. 1985
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TABLE 2.1.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emi ss ions Trips1t Emissions Mi les* Emissions Emissions
Years (Gm/Tr ip) Per Day (Gm/Day) Per Day (Gm/M i Ie) (Gm/Mi Ie)

Pre-1963 29.18 3·05 62.38 31 .10 5·29 10.16
1963-1967 29.18 3·05 62.38 31 .10 1.03 5·90
1968-1970 29.18 3·05 62.38 31 .10 0.0 4.87

1971 20·99 3.05 50.15 31 .10 0.0 3.67
1972-1976 20.96 3·05 44.93 31 .10 0.0 3·50

1971 12.32 3.05 22.53 3'.'0 0.0 1.93
1978-1980 10·3' 3·05 24.11 31 .10 0.0 1. 79

1981 9.71 3·05 24.11 31 .10 0.0 1.73
1982 4.60 3.05 12.10 31 .10 0.0 0.84
1983 4.30 3·05 12. 10 31 .10 0.0 0.81
1984 3.01 3·05 9.31 31 .10 0.0 0·59

1985-1986 2·50 3.05 9.31 31 .10 0.0 0·54
1987-1989 2.05 3.05 9.31 31 .10 0.0 0·50

1990+ 1.82 3·05 9.31 31. 10 0.0 0.48

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPO • Miles per day
CC • Crankcase emissions (Gm/Mile)

DATE : MAY 25. 1985
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TABLE 2.1.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi 1e)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1963 10.16 10.16 10.16 10. 16 10.16 10.16 10.16 10.16
1963-1967 5.90 5.90 5.90 5·90 5·90 5.90 5.90 5·90
1968-1970 4.87 4.89 4·91 4.92 4.94 4.96 4.98 5·00

1971 3.61 3.69 3.72 3.74 3.77 3.79 3.82 3.84
197.2-1974 3·50 3:52 3.55 3.59 3.62 3.65 3.68 3·72

1975-1976 3·50 3.52 3.55 3.59 3.62 3.65 3.68 3.71
1977 1.93 1.95 1.99 2.02 2.05 2.08 2. 11 2. 15

1978-1979 1. 79 1.81 1.83 1.86 1.89 1.91 1.94 1.97
1980 1. 79 1.80 1.83 1.85 1.88 1.90 1.93 1.95
1981 1. 73 1. 74 1.77 1. 79 1.81 1.84 1.86 1.89

1982 0.84 0.86 0.88 0.90 0.92 0.95 0.97 0·99
1983 0.81 0.83 0.85 0.87 0.89 0·91 0.93 0·95
1984 0.60 0.61 0.63 0.65 0.67 0.69 0.71 0.73

1985-1986 0·55 0.56 0.58 0.60 0.61 0.63 0.65 0.67
1987-1989 0·50 0.51 0.53 0.55 0.56 0.58 0.60 0.61

1990+ 0.48 0.49 0.51 0·52 0.54 0.;5 0·57 0.59

DATE MAY 25, 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

TOTAL HC (INCLUDES EVAP & CRANKCASE)

January 1 of Calendar Year
1988 19911980

MY· E··
1961~
1962 22.2
1963 11.8
1964 17.8
1965 17.7
1966 11.5
1967 17.4
1968 13.5
1969 13.3
1970 13.3
1971 11.8
1972 9.7
1973 9.6
1974 9.4
1975 7.2
1976 6.9
1917 4.0
1978 4.7
1979 4.3
1980 2.8

1981
MY· E"

1962 22:3
1963 17.9
1964 17.8
1965 11.8
1966 11.7
1967 17.5
1968 13.6
1969 13.5
1970 13.6
1971 12.1
1972 9.9
1973 9.7
1974 9.6
1975 7.5
1976 7.2
1917 4.3
1978 5.0
1979 4.7
1980 2.8
1981 2.5

1982
MY· E··

1963 18:0
1964 17.9
1965 17.8
1966 17.8
1967 17.7
1968 13.8
1969 13.6
1970 13.8
1971 12.4
1972 10.0
1973 9.9
1974 9.7
1975 7.7
1976 7.5
197' 4.6
1978 5.3
1979 5.0
1980 3.0
1981 2.6
1982 1.4

1983
MY· E"

1964 18':0
1965 17.9
1966 17.8
1967 11.8
1968 13.9
1969 13.8
1970 14. 1
1971 12.6
1972 10.1
1973 10.0
1974 9.9
1975 8.0
1976 7.7
1977 4.8
1978 5.6
1979 5.3
1980 3.1
1981 2.7
1982 1.5
1983 1. 3

1984
MY' E·'

1965 18':0
1966 17.9
1967 11.8
1968 14. 1
1969 13.9
1970 14.3
1971 12.9
1972 10.2
1973 10.1
1974 10.0
1975 8.2
1976 8.0
1977 5. 1
1978 5.8
1979 5.6
1980 3.2
1981 2.9
1982 1.6
1983 1.4
1984 1.0

1985
MY' E··

1966 18:0
1967 17.9
1968 14.2
1969 14.1
1970 14.5
1971 13.1
1972 10.3
1973 10.2
1974 10.1
1975 8.4
19'/6 8.2
1977 5.3
1978 6.1
1979 5.8
1980 3.3
1981 3.1
1982 1.8
1983 1.6
1984 1.1
1985 0.9

1986
MY· E·.

1967 18:0
1968 14.3
1969 14.2
1970 14.7
1971 13.3
1972 10.4
1973 10.3
1974 10.2
1975 8.6
1976 8.4
1977 5.5
1978 6.3
1979 6.1
1980 3.4
1981 3.2
1982 2.0
1983 1.8
1984 1.3
1985 1. 1
1986 0.9

1987
MY· E·'

1968 14.4
1969 14.3
1970 14.9
1971 13.5
1972 10.5
1973 10.4
1974 10.3
1975 8.8
1976 8.6
1977 5.7
1978 6.5
1979 6.3
1980 3.5
1981 3.3
1982 2.1
1983 1.9
1984 1.5
1985 1.2
1986 1.1
1987 0.9

MY·
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

E··
14.4

15.1
13.7
10.6
10.5
10.4
9.0
8.8
5.9
6.7
6.5
3.6
3.5
2.2
2.1
1.6
1.4
1.2
1.0
0.9

1989
MY· E·'

1970~
1971 13.9
1972 10.7
1973 10.6
1974 10.5
1975 9.1
1976 9.0
1977 6.1
1978 6.9
1979 6.7
1980 3.6
1981 3.6
1982 2.4
1983 2.2
1984 1.8
1985 1.5
1986 1.4
1987 1. 2
1988 1.0
1989 0.9

1990
MY· E'.

1971 t4:t
1972 10.8
1973 10.7
1974 10.6
1975 9.3
1976 9.1
1977 6.3
1978 7.1
1979 6.9
1980 3.7
1981 3.1
1982 2.5
1983 2.3
1984 2.0
1985 1.1
1986 1.5
1981 1. 3
1988 1. 2
1989 1.0
1990 0.9

MY·
1972
1973
1974
1975
1916
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991

E'·
---;o:g

10.8
10.7
9.4
9.3
6.5
1.3
7.1
3.8
3.8
2.6
2.4
2. I
1.8
1.7
1.5
1.3
1.2
1.0
0.9

1992 1993 1996
My· E··

1977~
1978 8.1
1979 7.9
1980 4.1
1981 4.3
1982 3.1
1983 3.0
1984 2.7
1985 2.4
1986 2.3
1987 2.1
1988 2.0
1989 1.9
1990 1. 7
1991 1. 6
1992 1.4
1993 1.3
1994 1 . 1
1995 1.0
1996 0.9

E'·
---:f3

3.0
2.9
2.8
2.1
2.6
2.4
2.3
2.2
2.1
2.0
1.9
1.8
1.1
1.6
1.4
1.3
1.1
1.0
0.9

2003
MY·

1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··
3":4

3.2
2.9
2.8
2.7
2.6
2.5
2.3
2.2
2.1
2.0
1.9
1.8
1.7
1.6
1.4
1.3
1.1
1.0
0.9

2002
MY·

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2000 2001
MY· E·. MY· E··

1981~ 1982 3":5
1982 3.4 1983 3.3
1983 3.3 1984 3.1
1984 3.0 1985 2.8
1985 2.8 1986 2.8
1986 2.7 1987 2.6
1987 2.5 1988 2.5
1988 2.5 1989 2.5
1989 2.4 1990 2.2
1990 2 . 1 199 1 2 . 1
1991 2.0 1992 2.0
1992 1. 9 1993 1. 9
1993 1 . 8 1994 1 . 8
1994 1. 7 1995 1. 7
1995 1.6 1996 1.6
1996 1.4 1997 1.4
1997 1.3 1998 1.3
1998 1 . 1 1999 1 . 1
1999 1.0 2000 1.0
2000 0.9 2001 0.9

January 1 of Calendar Year
1997 1998 1999

MY· E·· MY. E·. MY· E.·
1978 -a:2 1979 ----a:2 'ii8O~
1979 8.1 1980 4.2 1981 4.5
1980 4.2 1981 4.4 1982 3.3
1981 4.3 1982 3.3 1983 3.2
1982 3.2 1983 3.1 1984 3.0
1983 3 0 1984 2.9 1985 2.7
1984 2.8 1985 2.6 1986 2.6
1985 2.5 1986 2.5 1987 2.5
1986 2.4 1987 2.4 1988 2.4
1987 2.3 1988 2.3 1989 2.3
1988 2.1 1989 2.1 1990 2.0
1989 2.0 1990 1.9 1991 1.9
1990 1.8 1991 1.8 1992 1.8
1991 1.7 1992 1.7 1993 1.7
1992 1.6 1993 1.6 1994 1.6
1993 1.4 1994 1.4 1995 1.4
1994 1.3 1995 1.3 1996 1.3
1995 1.1 1996 1.1 1997 1.1
1996 1.0 1997 1.0 1998 1.0
1997 0.9 1998 0.9 1999 0.9

1995
MY· E·'

1976 ---g:e
1977 7.1
1978 7.9
1979 7.8
1980 4.1
1981 4.2
1982 3.0
1983 2.9
19842.6
1985 2.3
1986 2.2
1987 2.0
1988 1.9
1989 1.8
1990 1.6
1991 1.4
1992 1 .3
1993 1.1
1994 1.0
1995 0.9

1994
MY' E·'

1975 ---g:e
1976 9.7
1917 6.9
1978 7.8
1979 7.6
1980 4.0
1981 4.1
1982 2.9
1983 2.8
1984 2.5
1985 2.2
1986 2.1
1987 1.9
1988 1.8
1989 1. 6
1990 1.4
1991 1.3
1992 1 . 1
1993 1.0
1994 0.9

E·'
~

9.7
9.6
6.8
7.6
7.5
3.9
4.0
2.8
2.7
2.3
2. 1
2.0
1.8
1.6
1.5
1.3
1 . 1
1.0
0.9

MY·
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E··
~

10.8
9.6
9.4
6.6
7.5
7.3
3.9
3.9
2.7
2.6
2.2
2·9
1.8
1.6
1.5
1.3
1.1
1.0
0.9

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

/

'MY -- Indicates the model year.
"E -- Indicates the average grams/mile emission level for model year -MY- on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditIons: 19.6 MPH. TEMP-75 Degrees F. 20.6% of VMT traveled
in cold start. 52.1% of VMT In stabilized, and 21.3% of VMT In a hot start. EmIssions are based on the January 1
mileage accumulation figures given in Table 2.1.4.



H-102 TABLE 2.1. 2B DATE MAY 25. 1985

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

CO

1980 1981
~anuary 1 of Calendar Year

1988
E··

1"12:1
111.0
109.8
18.1
16.1
49.2
'/0.3
68.1
30.4
43.3
36.8
32.3
29.2
24.1
21.4
16.9
13.4
9.8
5.9
3.5

1991
MY·

1912
1913
1914
1915
1916
1971
1978
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991

E··
126.5
111.0
109.8
108.5
76.1
75.2
41.6
68.1
66.9
29.9
40.8
34.2
29.4
26.0
21.4
18.0
13.4
9.8
6.0
3.5

1990
MY·

1911
1972
1913
1974
1915
1976
1917
1918
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

1989
MY· E··

1970 126.5
1971 125.0
1912 109.8
1913 108.5
1914 101.2
1915 75.2
1976 73.6
1971 45.9
1978 66.9
1919 65.0
1980 29.3
1981 38.1
1982 31.3
1983 26.4
1984 22.5
1985 18.0
1986 14.3
1981 9.8
1988 6.0
1989 3.5

E··
123.6
125.0
123.5
108.5
101.2
105.8
73.6
11.9
44.2
65.0
63.0
28.7
35.3
28.3
23.1
18.9
14.3
10.4
6.0
3.5

MY·
1969
1970
1911
1912
1913
1974
1975
1916
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988

1986 1987
MY • E·· - MY • E••

1967 151:1 1968 123.6
1968 122.4 1969 122.4
1969 121.2 1910 123.5
1910 121.9 1971 121.9
1911 120.2 1912 101.2
1912 105.8 1913 105.8
1913 104.3 1974 104.3
1914 102.7 1975 11.9
1915 70.2 1916 70.2
1916 68.3 1917 42.3
1971 40.3 1978 63.0
1918 60.9 1979 60.9
1919 58.6 1980 28.1
1980 27.4 1981 32.3
1981 29.2 1982 25.1
1982 21.7 1983 19.1
1983 16.1 1984 15.0
1984 10.9 1985 10.4
1985 6.3 1986 6.3
1986 3.7 1987 3.5

1985
~['tO

1966 151:1
1961 150.1
1968 121.2
1969 119.9
1970 120.2
1971 118.4
1912 104.3
1913 102.1
1974 101.0
1915 68.3
1916 66.3
1917 38.2
1978 58.6
1919 56.2
1980 26.1
198125.8
1982 18.1
1983 12.2
1984 6.6
1985 3.1

1984
MY· E••

1965 "i5T1
1966 150.1
1967 149.0
1968 119.9
1969 118.5
1910 118.4
1971 116.4
1972 102.7
1913 101.0
1914 99.2
1975 66.3
1916 64.1
1917 35.9
1978 56.2
1979 53.1
1980 25.9
1981 22.2
1982 14.3
1983 8.2
1984 3.7

1982 1983
MY· E.. MY· E··

1963 t5"i":1 1964 151:1
1964 150.1 1965 150.1
1965 149.0 1966 149.0
1966 147.8 1967 147.8
1967 146.6 1968 118.5
1968 117.0 1969 117.0
1969 115.4 1970 116.4
1910 114.4 1971 114.4
1971 112.2 1972 101.0
1912 99.2 1913 99.2
1973 91.3 1974 91.3
1974 95.3 1915 64.1
1915 61.9 1916 61.9
1916 59.5 1977 33.5
1971 31.0 1978 53.1
1918 51.1 1979 51.1
1979 48.2 1980 25.1
1980 24.3 1981 18.5
1981 14.5 1982 10.3
1982 7.1 1983 5.5

E··
t5"i":1
150.1
149.0
141.8
146.6
145.3
115.4
113 8
112.2
110.0
97.3
95.3
93.2
59.5
57.0
28.4
48.2
45.2
23.4
11.9

MY·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1911
1912
1913
1914
1975
1916
1917
1918
1919
1980
1981

E··
t5"i":1
150.1
149.0
147.8
146.6
145.3
143.9
113.8
112.0
110.0
107.5
95.3
93.2
91.0
57.0
54.3
25.5
45.2
42.1
22.8

MY·
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1992 1993 1994 1995
MY. E.· MY. E·. MY. E·. MY· E··

1973 "iT2:1 1914 "iT2:1 1975 81:9 1916~
1974 111.0 1915 80.1 1976 80.1 1917 54.7
1975 79.5 1976 79.5 1977 53.5 1978 16.2
1976 78.1 1977 52.1 1978 74.9 1979 14.9
1971 50.7 1918 13.4 1979 13.4 1980 32.2
1978 71.9 1979 71.9 1980 31.8 1981 52.1
1919 70.3 1980 31.4 1981 50.1 1982 46.2
1980 30.9 1981 47.9 1982 44.1 1983 42.3
1981 45.1 1982 41.8 1983 40.0 1984 40.5
1982 39.4 1983 31.6 1984 38.0 1985 36.0
1983 35.0 1984 35.2 1985 33.4 1986 33.4
1984 32.3 1985 30.6 1986 30.6 1981 28.7
1985 27.7 1986 21.1 1987 26.0 1988 26.0
1986 24.7 1981 23.1 1988 23.1 1989 23.1
1987 20.1 1988 20.1 1989 20. 1 1990 19.6
1988 16.9 19R9 16.9 1990 16.5 1991 16.5
1989 13.4 1990 13.2 1991 13.2 1992 13.2
1990 9.7 1991 9.7 1992 9.7 1993 9.1
1991 5.9 1992 5.9 1993 5.9 1994 5.9
1992 3.5 1993 3.5 1994 3.5 1995 3.5

1996
MY· E·.

1917 55.9
1978 77.5
1979 16.2
1980 32.6
1981 54.0
1982 48.2
1983 44.5
1984 43.0
1985 38.4
1986 36.0
1981 31.3
1988 28.1
1989 26.0
1990 22.6
1991 19.6
1992 16.5
199313.2
1994 9.7
1995 5.9
1996 3.5

~anuary 1 of Calendar Year
1991 1998 1999 2000

MY. E.· MY· E·. MY. E·. MY· E··
1918 78.6 1919 18.6 1980 33:7 1981 60.5
1919 17.5 1980 33.4 1981 59.0 1982 55.2
1980 33.0 1981 57.4 1982 53.6 1983 52.0
1981 55.7 1982 51.9 1983 50.3 1984 51.5
1982 50.1 1983 48.5 1984 49.5 1985 46.9
1983 46.6 1~84 47.5 1985 45.0 1986' 45.0
1984 4~.3 1985 42.9 1986 42.9 1987 40.2
1985 40.7 1986 40.1 1987 38.1 1988 38.1
1986 38.4 1981 36.0 1988 36.0 1989 36.0
1981 33.7 1988 33.7 1989 33.1 1990 32.9
1988 31.3 1989 31.3 1990 30.5 1991 30.5
1989 28.1 1990 28.11991 28.11992 28.1
1990 25.4 1991 25.4 1992 25.4 1993 25.4
1991 22.6 1992 22.6 1993 22.6 1994 22.6
1992 19.6 1993 19.6 1994 19.6' 1995 19.6
1993 16.5 1994 16.5 1995 16.5 1996 16.5
1994 13.2 1995 13.2 1996 13.2 1991 13.2
1995 9.1 1996 9.7 1997 9.7 1998 9.1
1996 5.9 1997 5.9 1998 5.9 1999 5.9
1991 3.5 1998 3.5 1999 3.5 2000 3.5

2001 2002
MY· E·. MY· E.·

1982 56.7 1983 55.2
1983 53.6 1984 55.0
1984 53.3 1985 50.5
1985 48.7 1986 48.7
1986 46.9 1987 43.9
1987 42.1 1988 42.1
1988 40.2 1989 40.2
1989 38.1 1990 31.2
1990 35.1 1991 35.1
1991 32.9 1992 32.9
1992 30.5 1993 30.5
1993 28.1 1994 28.1
1994 25.4 1995 25.4
1995 22.6 1996 22.6
1996 19.6 1997 19.6
1997 16.5 1998 16.5
1998 13.2 1999 13.2
1999 9.7·2000 9.1
2000 5.9 2001 5.9
2001 3 2002 3.5

2003
~f*T
1984 5D
1985 52. I
1986 50.5
1987 45.6
1988 43.9
1989 42.1
1990 39.2
1991 31.2
1992 35.1
1993 32.9
1994 30.5
1995 28.1
1996 25.4
1991 22.6
1998 19.6
1999 16.5
2000 13.2
2001 9.1
2002 5.9
2003 3.5

.MY -- Indicates the model year .
•• E -- Indicates the average grams/mile emIssion level for model year "MY- on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMP-15 Degrees F. 20.6% of VMT traveled
In cold start. 52.1% of VMT In stabilized. and 27.3% of VMT In a hot start. Emissions are based on the January 1
mileage accumulation figures given In Table 2.1.4.



H-l03 TABLE 2.1.2C DATE: MAY 25. 1985

EXHAUST EMISSION LEVELS FOR HIGH. ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

NOlC

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E·· MY· E·· MY· E·· MY· E" MY' E'· MY' E'· MY· E" MY' E" MY· E.· MY· E" MY. E'. MY. E.'
196i~ 1962 -ro 1963 2":0 1964~ 1965~ 1966~ 1967 -n 1968~ T969 --n 1970~ 1971 --n T912 2":9
1962 2.0 1963 2.0 1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.9 1969 2.9 1970 2.9 ·1971 2.9 1972 2.9 1973 ~.5

1963 2.0 1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.5 1974 2.5
1964 2.0 1965 2.0 1966 2.0 1967 2.0 1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.4 1974 2.4 1975 2.1
1965 2.0 1966 2.0 1967 2.0 1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.4 1974 2.4 1975 2.1 1976 2.1
1966 2.0 1967 2.0 1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.4 1974 2.4 1975 2.1 1976 2.1 1977 2.5
1967 2.0 1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.4 1974 2.4 1975 2.1 1916 2.1 1917 2.5 1978 2.1
1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.4 1974 2.4 1975 2.0 1976 2.0 1977 2.4 1978 2.0 1979 2.0
1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.3 1914 2.3 1975 2.0 1976 2.0 1977 2.4 1978 1.9 1979 1.9 1980 1.6
1970 2.9 1971 2.9 1972 2.9 1973 2.3 1974 2.3 1975 2.0 1976 2.0 1977 2.3 1978 1.9 1979 1.9 1980 1.5 1981 1.2
1971 2.9 1972 2.9 1973 2.3 1974 2.3 1975 2.0 1976 2.0 1977 2.2 1978 1.8 1979 1.8 1980 1.4 1981 1.2 1982 1.3
1972 2.9 1913 2.2 1974 2.21975 1.9 1976 1.9 1977 2.21918 1.7 1979 1.71980 1.4 1981 1.11982 1.3 1983 1.2
1973 2.2 1974 2.2 1975 1.9 1976 1.9 1977 2.11978 1.7 1979 1.71980 1.3 1981 1.0 1982 1.21983 1.11984 1.2
1974 2.2 1975 1.9 1976 1.9 1977 2.0 1978 1.6 1979 1.6 1980 1.3 1981 1.0 1982 1.11983 1.11984 1.11985 1.1
1975 1.9 1916 1.9 1977 1.9 1978 1.5 1979 1.5 1980 1.2 1981 0.9 1982 1.0 1983 1.0 1984 1.0 1985 1.0 1986 1.0
1976 1.8 1977 1.8 1978 1.4 1979 1.4 1980 1.1 1981 0.8 1982 1.0 1983 0.9 1984 0.9 1985 0.9 1986 0.9 1987 1.0
1977 1.7 1978 1.3 1979 1.3 1980 1.1 198~ 0.7 1982 0.9 1983 0.8 1984 0.8 1985 0.8 1986 0.8 1987 0.9 1988 0.9
1918 1.2 1979 1.2 1980 1.0 1981 0.6 1982 0.8 1983 0.7 1984 0.7 1985 0.7 1986 0.7 1987 0.8 1988 0.8 1989 0.8
1979 1.1 1980 0.9 1981 0.5 1982 0.7 1983 0.6 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6
1980 0.8 1981 0.5 1982 0.6 1983 0.6 1984 0.6 1985 0.6 1986 0.6 1981 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6

~anuary 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MY· E.. MY· E'· MY' E'· MY' E'· MY· E·· MY· E·. MY· E·· MY· E·· MY· E·· MY' E·· MY· E·. MY· E·'
1973~ ""i914~ 1975~ 1916~ 1977 ---ys 1918~ 1919~ 1980 --r:9 198 1~ 'i982 1'":8 1983 --,-:s 1984 --,-:g
1974 2.5 1975 2.11976 2.11977 2.71978 2.3 1979 2.3 1980 1.8 1981 1.6 1982 1.8 1983 1.71984 1.9 1985 1.9
1975 2.1 1976 2.1 1977 2.7 1978 2.3 1979 2.3 1980 1.8 1981 1.6 1982 1.7 1983 1.7 1984 1.8 1985 1.8 1986 1.8
1976 2.1 1977 2.6 1978 2.2 1979 2.2 1980 1.8 1981 1.5 1982 1.7 1983 1.6 1984 1.8 1985 1.8 1986 1.8 1987 1.9
1977 2.6 1978 2.2 1979 2.2 1980 1.7 1981 1.5 1982 I.G 1983 1.6 1984 1.7 1985 1.7 1986 1.7 1981 1.8 1988 1.8
1978 2.11979 2.11980 1.71981 1.5 1982 1.6 1983 161984 1.7 1985 1.7 1986 1.71987 1.8 1988 1.8 1989 1.8
1979 2.11980 1.6 1981 1.41982 1.5 1983 1.5 1984 1.6 1~185 1.6 1986 1.6 1987 1.7 1988 1.7 1989 1.71990 1.7
1980 1.6 1981 1.4 1982 1.5 1983 1.5 1984 1.5 1985 1.5 1986 1.5 1987 1.7 1988 1.7 1989 1.7 1990 1.7 1991 1.7
1981 1.3 1982 1.4 1983 1.4 1984 1.5 1985 1.5 1986 1.5 1987 1.6 1988 1.6 1989 1.6 1990 1.6 1991 1.6 1992 1.6
1982 1.4 1983 1.3 1984 1.4 1985 1.4 1986 1.4 1987 1.5 1988 1.5 1989 1.5 1990 1.5 1991 1.5 1992 1.5 1993 1.5
1983 1.3 1984 141985 1.4 1986 1.4 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 1.4 1993 1.4 1994 1.4
1984 1.3 1985 1.3 1986 1.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 1.4 1993 1.4 1994 1.4 1995 1.4
1985 1.2 1986 1.2 1987 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3 1995 1.3 1996 1.3
1986 1.1 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1997 1.2
1987 1.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1 1992 1.1 1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1 1998 1.1
1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0
1989 0.9 1990 0.9 1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9
1990 0.8 1991 0.8 1992 0.8 1993 0.8 1994 0.8 1995 0.8 1996 0.8 1997 0.8 1998 0.8 1999 0.8 2000 0.8 2001 0.8
1991 0.6 1992 0.6 1993 0.6 1994 0.6 1995 0.6 1996 0.6 1997 0.6 1998 0.6 1999 0.6 2000 0.6 2001 0.6 2002 0.6
1992 0.6 1993 0.6 1994 0.6 1995 0.6 1996 0.6 1997 0.6 1998 0.6 1999 0.6 2000 0.6 2001 0.6 2002 0.6 2003 0.6

.MY -- Indicates the model year .
•• E -- IndIcates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These

emission levels are calculated for 'the basic test conditions: 19.6 MPH, TEMP=75 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabilized, and 27.3% of VMT In a hot start. EmIssions are based on the ~anuary 1
mileage accumulation figures given In Table 2.1.4.
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TABLE 2.1. 3

IDLE EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWEREO VEHICLES

• IER • ZML + (OR • tol)

Z.,.O Mll. O.te,.io,.ation
Mod. I Emis.ion L.v.l Rat.

f2l Y.a,.. (G,.ams/Mln. ) (Gm/Min/l0K M1)

He P".-1968 1.63 0.03
1868-1969 0.76 0.06
1870-1971 0.71 0.07
1972-1974 0.74 0.04
1975-1976 0.27 0.07

1977 0.12 0.03
1878-1871 0.24 0.03

1980 O.OS 0.03
1881 0.07 0.03
1982 0.06 0.03
1983 0.06 0.03
1984 0.06 0.03

1915-1981 0.0!5 0.03
1980+ 0.0!5 0.03

CO P,..-1868 lS.98 0.40
1188-1968 11.24 0.63
1970-1971 12.93 0.88
1172-1974 13." 0.76
1975-1176 7.42 O.IS

1977 2.87 0.42
1978-1979 !5.79 0.42

1980 2.68 0.42
1981 1. 74 0.61
1982 1.46 0.61
1983 1.44 0.61
1984 1.06 0.62

1985-1986 1.06 0.62
1987-1989 1.06 0.62

1990+ 1.06 0.62

NOx P".-1968 0.11 0.0
1968-1972 0.09 0.0
1973-1974 0.07 0.0
1975-1976 0.07 0.0

1977 0.06 0.0
1978-1179 0.04 0.0

1980 0.04 0.0
1981 0.03 0.01
1982 0.03 0.01
1883 0.03 0.01
1984 0.03 0.01

1985-198& 0.03 0.01
1987-1989 0.03 0.01

1990+ 0.03 0.01

• WHERE IER • Idl. emission ,.at.
ZML • Ze,.o mll. l.vel
OR • O.t.,.io,.ation Rate
M • Cumulative Mil.age / 10.000

OATE MAY 25. 1985
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TABLE 2.1.4

REGISTRATION MIX AND
1'\1 LEAGE ACCUMULATION RATES FOR

HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mi 1eage Jan 1 Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mi leage

Index** . Mix* Rate Mix Rate Accumulation
per vehicle* (fleet) (f 1eet)

1 0.080 12818. 0.027 12818. 1602.
2 0.101 12102. 0.101 12639. 9591.
3 0.095 11427. 0.095 11933. 21873.
4 0.089 10789. 0.089 11267. 33470.
5 0.083 10187. 0.083 10638. 44420.

6 0.077 9619. 0.077 10045. 54758.
7 0.071 9082. 0.071 9485. 64520.
8 0.065 8575. 0.065 8955. 73738.
9 0.059 8096. 0.059 8455. 82440.

10 0.053 7645. 0.053 7983. 90657.

11 0.047 '7218. 0.047 7538. 98415.
12 0.041 6815. 0.041 7117. 105740.
13 0.035 6435. 0.035 6720. 112657.
14 0.029 6076. 0.029 6345. 119187.
15 0.023 5137. 0.023 5991. 125354.

16 0.017 5416. 0.017 5657. 131176.
17 0.011 5114. 0.011 5340. 136673 •
18 0.008 4829. 0.008 5043. 141863.
19 0.006 4559. 0.006 4761. 146763.
20+ 0.008 4305. 0.008 .. 4495. 151390.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 2.1.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
JANUARY 1. 1988

(A) (B) (C·AirB/OAF) (0) (C*O/TF NORM)
Model LOV Fleet Sales LDGV Annual Mileage Travel
Years Registration Fraction~ Registration Accrual Rate (C*O) Fractions

1988 0.027 0·910 0.024 0.027 12818. 345.4 0.036
1987 O. 101 0·920 0.093 0.103 12639. 1304.3 0.137
1986 0.095 0·923 0.088 0.097 11933. 1162. 1 0.122
1985 0.089 0.934 0.083 0.092 11267. 1040.2 0.109
1984 0.083 0·940 0.078 0.087 10638. 921.8 0.097

1983 0.077 0·947 0.073 0.081 10045. 813.5 0.085
1982 0.071 0·954 0.068 0.075 9485. 713.5 0.075
1981 0.065 0.939 0.061 0.068 8955. 607.0 0.064
1980 0.059 0·966 0.057 0.063 8455. 535.2 0.056
1979 0.053 0·972 0.052 0.057 7983. 456.7 0.048

1978 0.047 0·991 0.047 0.052 7538. 389.9 0.041
1977 0.041 0·996 0.041 0.045 7117. 322.8 0.034
1976 0.035 0·997 0.035 0.039 6720. 260.4 0.027
1975 0.029 0·997 0.029 0.032 6345. 203.7 0.021
1974 0.023 1.000 0.023 0.026 5991. 153.0 0.016

1973 0.017 1.000 0.017 0.019 5657. 106.8 0.011
1972 0.011 1.000 0.011 0.012 5340. 65.2 0.007
1971 0.008 1.000 0.008 0.009 5043. 44.8 0.005
1970 0.006 1.000 0.006 0.007 4761. 31.7 0.003
1969- 0.008 1.000 0.008 0.009 4495. 39.9 0.004

OAF: 0.902 TFNQRM: 9518.0

WHERE

A • January 1 registration mix from Table 2.1.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 2.1.4.

adjusted to January 1
0(1) • Annual Miles(1)
O(;WI)· .25*(Annual Miles(MYI» + .75*(Annual Miles(MYI-l». MYI·2 •••.• 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985
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TABLE 2.1.6

SPEED CORRECTION FACTOR COEFFICIENTS FO~ HIGH ALTITUDE
LIGHT OUTV GASOLINE POWERED VEHICLES

, SCF(s.sadj) • SF(s)!SF(sadj)

SF(s) EXP(A + B's + Cos' + D'S' + E's· + FOs'). HC & CO
A + B'S + C's' + D's' + E's' + F's' • NOx

Pollutant
and

Model Years A =B __ C o E F

HC
Pr'e-1968

1968
1969
1970
1971
1972

1973-1974
1975+

CO
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975+

0.224612E+Ol -0.290973E+00 0.158890E-Ol -0.472494E-03 ·0.694077E-05 -0.392798E-07
0.202779E+Ol -0.273049E+00 0.153577E-Ol -0.460304E-03 0.678527E-05 -0.384880E-07
0.215056E+Ol -0.283620E+00 0.153836E-Ol -0.442136E-03 0.628732E-05 -0.346311E-07
0.223021F.+Ol -0.293648E+00 0.162356E-OI -0.484148E-03 0.711591E-05 -0.402861E-07
0.212230E+01 -0.291072E+00 0.169089E-Ol -0.526148E-03 0.802705E-05 -0.470117E-07
0.215361E+Ol -0.283451E+00 0.156948E-Ol -0.469759E-03 0.693832E-05 -0.394707E-07
0.211340E+01 -0.285676E+00 0.163180E-Ol -0.5OO793E-03 0.755067E-05 -0.437187E-07
0.239540E+Ol -0.335781E+00 0.211609E-Ol -0.731550E-03 0.120715E-04 -0.748566E-07

0.181978E+01 -0.254663E+00 0.152347E-Ol -0.487397E-03 0.758207E-05 -0.449514E-07
0.186919E+Ol -0.276679E+00 0.172335E-01 -0.558279E-03 0.871678E-05 -0.516980E-07
0.182133E+01 -0.272054E+00 0.170304E-Ol -0.552021E-03 0.862543E-05 -0.511440E-07
0.201421E+Ol -0.295188E+00 0.186353E-Ol -0.621606E-03 0.993657E-05 -0.599779E-07
0.204533E+Ol -0.310618E+00 0.204852E-Ol -0.708527E-03 0.116215E-04 -0.715690E-07
0.231868E+Ol -0.341147E+00 0.209446E-01 -0.665891E-03 0.102225E-04 -0.598264E-07
0.215487E+Ol -0.329116E+00 0.210112E-Ol -0.689057E-03 0.108390E-04 -0.647125E-07
0.248747E+Ol -0.391562E+00 0.270721E-Ol -0.976178E-03 0.165270E-04 -0.104317E-06

NOx
Pre-1968 0.244424E+Ol -0.250107E+00 0.138293E-Ol -0.287025E-03 0.207585E-05 0.0

1968 0.188656E+Ol -0. 161289E+00 0.904995E-02 -0. 185609E-03 O. 132555E -05 0.0
1969 0.155777E+Ol -0. 113032E+00 0.671832E-02 -0. 143409E-03 O. 106079E -05 0.0
1970 0.204516E+Ol -0. 194014E+00 0.11O·136E-Ol -0. 231754E-03 0.168372E-05 0.0
1971 0.163262E+Ol -0.121861£+00 0.703020E-02 -0. 146293E-03 0.106141E-05 0.0
1972 0.144825E+Ol -0. 122444E+00 0.795024E-02 -0. 171078E-03 0.125777E-05 0.0

1973-1974 0.153447E+Ol -0.125671E.00 0.785919E-02 -0. 169428E-03 0.125494E-05 0.0
1975+ 0.942131E+00 -0.423240E-Ol 0.386253E-02 -0.939853E-04 0.753883E-06 0.0

, WHERE : s = average speed (mph)
sadJ • basic test procedure speed; adjusted for fract10n of cold start operation x

and fraction of hot start operation w. ( 1!sadJ • (w+x)!26 + (1-w-x)!16 )

/ DATE MAY 25. 1985
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TABLE 2.1. 7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

• TCF(b) = EXP( TC(b) • (T - 75.0»

Test segment 1
TC Low TC Htgh

Test segment 2
TC Low TC Htgh

Test seglll8nt 3
TC Low TC Highf2!

He

co

NOx

Model
Years

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981+

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981+

Pre-1968
1968-1972
1973-1974
1975-1976
1977-1979

1980
1981+

-0.20623E-Ol
-0.2446~E-Ol

-0.21255E-01
-0.214;Z7f-Ol
-0.23517E-Ol
-0.27793E-01
-0.33883E-Ol

-0. 13487E-Ol
-0.21126E-Ol
-0.20843£-01
-0. 19091E-01
;'0.24835E-01

see NOTE 2
see NOTE 2

-0. 16897E -03
-0. 25074E-03
0.38855E-02

-0. 45504E-04
-0. 76044E-02'
-0.30110E-02
-0.53710E-02

-0. 1'4381E-01
-0. 12552E-01
-0.10888E-Ol
-0.66107E-02
-0. 14095E-Ol
-0. 14095E-01
0.11959E':01

-0. 14691E-Ol
-0.38767E-01
-0.21165E-Ol
-0. 13146E-Q1
-0. 19612E-Ol
-0. 19612E-Ol
-0. 12596E-Ol

0.38841E-02
-0. 10389E -02
-0. 18301E-01
-0.71420E-02
-0.26153E-01
-0.26153E-Ol
-0.34416E-Ol

-0. 24032E-02
-0.32011£-02
-0.52755E-03
-0. 39442E-Q3
-0. 88057E-02
-0.10177E-01
-0.10113E-Ol

0.15784E-02
-0. 15289E-02
-0.59951E-02
-0.42373E-03
-0. 88336E-02
-0. 17783E-Ol
-0. 18813E-Ol

~0.89245E-02

-0.59791E-02
-0.24156E-02
-0. 12575E-02
-0. 68045E-02
-0.67130E-02
-0. 65050E-02

0.13219E-02
0.42661£ -02

-0.47925E-03
0.26288E-02
0.26179E-Ol
0.26179E-Ol

-0. 12627E-04

0.37462E-02
0.84685E-02
0.23603E-Ol
0.24717E-Ol
0.48537E-Ol
0.48537E-Ol
0.13861E-Ol

-0.87325E-02
-0.92466E-02
-0.10925E-01
-0.87910E-02
-0. 18603E-Ol
-0. 18603E-Ol
-0.35871E-Ol

-0: 10081E-02
-0.86884E-03
0.93659E-03
0.49731E-02

-0. 16222E -02
-0.82680E-02
-0.80650E-02

O. 11097E -02
0.15749E-02
0.18253E-02
0.57982E-02

-0. 11553E-02
-0.10871E-Ol
-0. 1195 1E-01

-0. 72580E-02
-0. 62690E-02
-0.21188E-02
-0.53153E-03
-0.54198E-02
-0.45310E-02
-0. 85650E-02

0.34799E-02
0.75843E-02
0.76666E-02
0.12320E-01
0.24297E-Ol
0.242l31E-Ol
0.78765E-02

0.11014E-Ol
0.25179E-Ol
0.28483E-Ol
0.25848E-Ol
0.31439E-Ol
0.31439E-Ol
0.96939E-02

-0.10839E-01
-0.10108E-Ol
-0. 18042E-Ol
-0. 75470E-02
-0.20878E-Ol
-0.20878E-Ol
-0. 28830E-01

• WHERE :

TCF(b) • Temperature correct ton factor for appropriate pollutant.
ambtent temperature, and model year; for test segment b

T • Ambient temperature (Fahrenheit)
TC(b) • Temperature correction factor coefftctent for approprlate pollutant;

reference temperature and model year; for test segment b
75.0 • Reference temperature

'NOTE1: The temperature correct ton factor ts used In conJunctlon wlth the Rlpstwxn
correction factor gtven In Table 2.1.78.

NOTE 2 Offset model used for Bag 1 CO. Offset· -1.3812·(T - 75.0\.

DATE : MAY 25, 1985
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TABLE 2.1.7B

NORMALIZED BAG FRACTIONS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

0.0
0.0
0.014
0.009
0.049
0.042
0.138
0.129
0.145
0.172
0.172
0.173
0.173

0.025
0.056
0.124
0.051
0.246
0.274
0.478
0.553
0.557
0.654
0.61'
0.594
0.577

0.029
0.046
0.074
O.OiO
0.148
0.110
0.865
1.296
1.294
1.492
1.386
1.308
1.263

1.000
1.000
1.000
1.000
1.000
,., 000
1.000
1 :000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1,000

1.000
1.000
, .000
1.000
1.000
1.000
1.000
1 :000
1.000
1.000
1.000
1.000
1.000

0.019
0.048
0.093
0.036
0.196
0.143
0.310
0.365
0.367
0.417
0.404
0.391
0.385

0,025
0.033
0.038
0.029
0.109
0.076
0.659
1.010
1.007
1.163
1.081
1.014
0.979

-0.009
0.006
0.027
0.016
0.063
0.054
0.173
0.162
0.183
0.219
0.219
0.222
0.222

0.839
0.842
0.894
0.919
0.802
0.914
0.929
0.957
0.958
0.989
0.981
0.973
0.969

0.758
0.674
0.711
0.755
0.628
0.621
0.853
0.755
0.746
0.675
0.686
0.689
0.694

1.319
1.245
1.242
1.194
1.166
1.125
0.235
0.951
0.973
0.942
0.942
0.939
0.939

0.029
0.042
0.079
0.079
0.157
0.061
0.792
1.152
1.153
1.351
1.254
1.186
1.144

0.028
0.054
0.118
0.055
0.233
0.171
0.375
0.435
0.443
0.529
0.510
0.499
0.489

0.001
-0.002
0.004
0.004
0.046
0.034
0.123
0.115
0.129
0.148
0.148
0.149
0.149

0.973
0.946
0.919
0.885
0.765
0.571
0.383
0.387
0.384
0.372
0.371
0.368·
0.368

1.017
0.996
0.933
0.902
0.882
0.649
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.785
0.793
0.770
0.781
0.766
0.810
0.737
0.768
0.728
0.707
0.707
0.703
0.704

0.025
0.074
0.178
0.060
0.345
0.714
0.960
1 . 101
1.097
1.285
1.173
1.104
1.051

0.033
0.071
0.109
0.054
0.177
0.278
, .325
2.041
2.030
2.285
2.124
2.009
1.940

0.009
-0.004
0.022
0.012
0.040
0.047
0.129
O. 121
0.137
0.167
0.167
0.169
0.169

1 . 121
1.199
1.262
1.297
1.371
1.313
1.752
1.652
1.725
1.817
1.818
1.830
1.830

1.282
1.345
1.345
1.398
1.856
2.200
2.654
2.609
2.613
2.603
2.617
2.634
2.639

Norma,lzed Fractions
Test Seg.#1 Test Seg.#2 Test Seg.#3 Tota' Test

--AL _0_1_ -ll.. ~ --li.. ~ ~ -R2-

1.277
1.442
1.553
1.573
1.792
2.403
3.724
3.854
3.865
3.959
3.946
3·.941
3.935

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990+

Pre-1968
1968-1972
1973-1974
1975-1976
1977-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990+

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1979

1980
1981
1982
1983
1984

1985-1986
1987-1989

1990+

Mode'
W __Y:.,:e:,.::a:.:,.r,.:s_

HC

NOx

co

NOTE: The fractions given in this table are used in the calculation of the
operating-model temperature correction factor lOMTCF).

WHERE : OMTCF
TERM1
TERM2
TERM3
OENOM
Ii
X

TCFlb)

M

• l(TERM1 + TERM2 + TERM3)/DENDM)
• W -TCF(1)-(B1+D1*M)

(1-li-X)"TCF(2)"(B2+D2*M)
• X "TCF(3)-(B3+03*M)
• BO + OO"M
• Fractlon of VMT in the cold start mode
• Fraction of VMT ln the hot start mOde
• Temperature correction factor for pollutant. mode'

year; for test segment b
• Cumulative mi'eage I 10.000

DATE MAY 25. 1985
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TABLE 2.1.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

* ACCF- U*V*(A + B* (T-75) -1) + 1

"odel HC CO NOx
Years A B A B A B

Pre-1975 0.1023E+Ol 0.3344E-02 0.1202E+Ol 0.1808E-02 0.1299E+Ol 0.5643E-04
1975+ 0.1000E+Ol 0.3512E-02 0.1130E+Ol 0.1528E-02 0.1221E+Ol 0.4262E-03

" WHERE

ACCF - Air Conditioning Correction Factor
V - Fraction of vehicles which are equipped with AC given in Table 2.1.8B
U - Fraction of vehicles with AC that are using it - (DI-DILO)/(DIHI-DI).

O<-U<-l
01 - Discomfort index - (DB+WB)".4+15
DILO - The highest discomfort index where no AC is used
DIHI - The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb t~mperature (Fahrenheit)
WB - Wet bulb temperature (Fahrenheit)
T - Ambient temperature (Fahrenheit)

TABLE 2.1.8B

ESTI"ATED FRACTION OF·
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
EQUIPPED WITH AIR CONDITIONING

"odel
Years

Pre-1962
1962-1964
1965-1966
1967-1968
1969-1971
1972-1976

1977+

Fraction Equipped
With Air Conditioning

0.07
0.14
0.24
0.37
0.51
0.61
0.72

DATE : "AY 25. 1985
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TABLE 2.1.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOL!NE POWERED VEHICLES

.. XLCF • (XLC-l) *u + 1

Model Coeff icients (XLC)
Years HC CO NOx

Pre-1968 1.0786 1.2765 0·9535
1968-1969 1.0495 1•1384 1.0313
1970-1971 1.0852 1.2478 1.0313

1972 1.0556 1. 1347 1.0313
1973-1974 1.0556 1. 1347 1.0753

1975+ 1.0455 1.3058 1.0719

it WHERE :

XLCF • Extra load correction factor
U • Fraction of VMT with an extra load
XLC • Correction factor coefficient

TABLE 2.1.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES

* TTCF • (TTC-l)*U + 1

Model
Years

Coefficients (TTC)
HC CO NOx

Pre-1968
1968-1969
1970-1971

1972
1973-1974

1975+

.. WHERE :

1.2614
1.2762
1.4598
1. 7288
1.7288
.1 .5909

1.9327
1.8940
2.4753
2.1414
2.1414
3.9722

1• 1184
1•1384
1.1384
1.1384
1.2170
1.3875

TTCF • Trailer towing correction factor
U • Fraction of VMT towing a trailer
TTC • Correction factor coefficient

DATE MAY 25. 1985
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TABLE 2.2.1A

EXHAUST EMISSION RATES FOR
HIGH ALTITUOE

LIGHT OUTV GASOLINE POWERED TRUCKS
(RATES REFLECT ZERO TAMPERING)

• BER • ZML + (OR • M)

Zero Mi Ie Oeterioration 50.000 Mile
MOdel Emission Leve' Rate Emi •• ion Level

f2l Vears (Grams/Mile) (Gm/Mi/1OK Mj) (Grams/Mi 'e)

HC Pre-1968 9.35 0.18 10.25
1968-1969 5.60 0.25 6.85
1970-1971 4.58 0.37 6.43
1872-1974 4.58 0.17 5.43
1875-1976 3.40 0.27 4.75

1977 1.60 0.27 2.95
1978 3.53 0.27 4.88

1879-1980 1.81 0.27 3.16
1981 1. 81 0.19 2.76

1982-1983· 1.08 0.19 2.03
1984 0.72 0.13 1. 37

1815-1886 0.55 0.07 0.10
1987+ 0.62 0.07 0.97

CO Pre-1968 117.70 2.25 128.15
1968-1969 85.54 2.25 16.71
1970-1971 79.64 3.13 15.21
1972-1974 75.63 2.44' 87.13
1875-1176 58.01 2.59 70.16

1977 22.86 2.51 35.81
1171 53.57 2.59 66.52

1179-1980 29.83 2.59 42.78
1981 29.83 1. 13 35.48

1982-1983 19.75 1. 13 25.40
1984 12.95 0.98 17.85

1985-1986 8.88 0.49 11.33
1987+ 7.74 1.56 15.54

NO. Pre-1968 1.96 0.0 1.96
1968-1972 2.91 0.0 2.91
1973-1974 1. 91 0.04 2.11
1975-1976 1.88 0.03 2.03

1977 2.25 0.03 2.40
1978 1.88 0.03 2.03

1979-1980 1.02 0.09 1.47
1981 1.02 0.09 1.47

1982-1983 1. 74 0.09 2.19
1984 1. 74 0.09 2.19

1985-1986 1. 74 0.04 1.94
1987+ 0.86 0.04 1.06

• WHERE BER • Ba.ic e~i.sion rate (untampered)
ZML • Zero mi Ie level
DR • Ceterioration rate
M • Cumulative mileage / 10.000

DATE MAV 25. 1985
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TABLE 2.2.1B

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS
AT VARIOUS MILEAGE INTERVALS

( RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi 1e)
~ Years -.Q!L--aQ!L~-!Q!L----!Q!L~--!£Q!L..J..iQ!L

He Pre-1968 9.35 9.71 10.07 10.43 10.79 11.14 11.50 11.86
1968-1969 5.60 6.11 6.62 7.13 7.64 8.15 8.65 9.16
1970-1971 4.58 5.32 6.06 6.80 7.54 8.28 9.02 9.77

1972 4.59 4.93 5.28 5.62 5.97 6.32 6.66 7.01
1973-.1974 4.60 4.96 5.32 5.68 6.04 6.40 6.76 7.12

1975 3.83 4.53 5.21 5.90 6.58 7.27 7.95 8.64
1976 3.89 4.60 5.31 6.01 6.71 7.41 8.11 8.81
1977 2.06 2.75 3.44 4.13 4.81 5.50 6.19 6.87
1978 3.99 4.69 5.38 6.07 6.76 7.45 8.14 8.83

1979-1980 2.30 3.01 3.71 4.42 5.12 5.82 6.53 7.23

1981 2.40 2.97 3.54 4.11 4.68 5.24 5.81 6.38
1982 1.63 2.19 2.74 3.30 3.85 4.41 4.96 5.52
1993 1.61 2.16 2.70 3.25 3.80 4.34 4.89 5.44
1984 1. 22 1.62 2.02 2.42 2.83 3.23 3.63 4.03

1985-1986 1.05 1.33 1.62 1 .91 2.19 2.48 2.77 3.05

1987+ 1.01 1.26 1.52 1. 78 2.03 2.29 2.55 2.80

CO Pre-1968 117.68 122.12 126.56 131.00 135.45 139.89 144.34 148.79
1968-1969 85.61 90.11 94.62 99.13 103.64 108.16 112.68 117.20
1970-1971 79.72 86.06 92.40 98.74 105.08 111.42 117.76 124.10

1972 75.79 80.86 85.93 90.99 96.06 101.12 106.19 111.25
1973-1974 76.09 81.48 86.87 92.27 97.66 103.05 108.43 113.82

1975 64.07 71. 25 78.37 85.44 92.48 99.51 106.53 113.54
1976 64.61 71.94 79.20 86.42 93.61 100.79 107.95 115.10
1977 27.90 34.87 41.83 48.80 55.76 62.72 69.68 76.64
1978 59.73 66.88 73.96 81.01 88.03 95.03 102.03 109.01

1979-1980 35.39 42.65 49.89 57.13 64.36 71.58 78.80 86.02

1981 36.22 40.60 44.97 49.31 53.63 57.95 62.26 66.56
1982 25.45 29.66 33.86' 38.06 42.24 46.42- 50.60 54.77
1983 25.24 29.37 33.49 37.61 41.71 45.81 49.91 54.00
1984 17.69 21.23 24.79 '28.35 31.92 35.48 39.05 42.61

1985-1986 13.56 16.12 18.69 21.27 23.85 26.43 29.01 31.59

1987+ 11.33 15.68 20.04 24.41 28.77 33.13 37.49 41.85

NOx Pre-1968 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96
1968-1972 2.91 2.91 2.r: 2.91 2.90 2.90 2.90 2.90

1973 1.96 2.08 2.~;:; 2.33 2.45 2.57 2.69 2.82
1974 1.97 2.09 2.22 2.35 2.48 2.60 2.73 2.86

1'975-1976 2.03 2.21 2.39 2.57 2.75 2.93 3.11 3.29

1977 2.40 2.58 2.76 2.94 3. 11 3.29 3.47 3.64
1978 2.03 2.21 2.39 2.57 2.75 2.93 3.11 3.29

1979-1980 1. 19 1.52 1.85 2.18 2.51 2.84 3.17 3.50
1981 1. 19 1.52 1'.85 2.18 2.51 2.84 3.17 3.49
1982 1.92 2.25 2.58 2.91 3.24 3.56 3.89 4.22

1983 1.93 2.26 2.59 2.93 3.26 3.59 3.92 4.25
1984 1.95 2.28 2.62 2.95 3.29 3.62 3.95 4.29

1985-1986 1.95 2.18 2.42 2.65 2.89 3.12 3.36 3.60
1987+ 1. 19 1.39 1.59 1.80 2.00 2.20 2.41 2.61

DATE MAY 25. 1985
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TABLE 2.2.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emissions Tripslc Emissions Mi les* Emissions Emissions
Years (Gm!Tr i p) Per Day (Gm/Day) Per Day (Gm/Mi Ie) (Gm/Mi 1e)

Pre-1963 29.18 3.05 62.38 26.30 5·29 11.05
1963-1967 29.18 3.05 62.38 26.30 1.03 6.79
1968-1970 29.18 3.05 62.38 26.30 0.0 5.76

1971 20.99 3.05 50.15 26.30 0.0 4.34
1972-1976 20.96 3.05 44.93 26.30 0.0 4.14

1977 12.32 3.05 23.53 26.30 0.0 2·32
1978-1981 10.31 3.05 24.11 26.30 0.0 2.11
1982-1983 10.31 3·05 12. 10 26.30 0.0 1.66

1984 4.67 3.05 12.10 26.30 0.0 1.00
1985 4.16 3·05 12.10 26.30 0.0 0.94
1986 3.65 3.05 12.10 26.30 0.0 0.88
1987 3.21 3.05 12.10 26.30 0.0 0."83

1988-1989 2.67 3.05 12.10 26.30 0.0 0.77
1990+ 2.37 3.05 12.10 26.30 0.0 0.73

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total un tampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (Gm/Mile)

DATE : MAY 25, 1985
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TABLE 2.2.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1963 11.05 11.05 11.05 11.05 11.05 11 .05 11 .05 11.05
1963-1967 6.79 6.79 6.79 6.79 6.79 6.79 6.79 6.79
1968-1970 5.87 5.89 5.91 5.93 5.95 5.96 5.98 6.00

1971 4.50 4.53 4.55 4.58 4.61 4.63 4.66 4.69
1972-1974 4.35 4.38 4.42 4.45 4.49 4.52 4.56 4.59

1975-1976 4.·34 4.38 4.41 4.45 4.48 4.52 4.55 4.59
1977 2.53 2.56 2.60 2.63 2.67 2.70 2.74 2.77

1978-1979 2.28 2. 3t 2.34 2.37 2.40 2.43 2.46 2.49
1980 2.27 2.30 2.32 2.35 2.38 2.40 2.43 2.46
1981 2.27 2.29 2.32 2.35 2.37 2.40 2.43 2.45

1982 1.81 1.84 1.86 1.89 1.92 1.94 1.97 2.00
1983 1.81 1.83 1.86 1.88 1.91 1.93 1.96 1.98
1984 1. 14 1'. 17 1. 19 1. 21 1. 24 1.26 1.29 1. 31
1985 1.07 I. 10 1. 12 1. 14 1. 16 1. 18 1.21 1.23
1986 1.01 1.03 1.05 1.07 1.09 1. 11 1. 13 1. 15

1987 0.95 0·97 0.98 1.00 1.02 1.04 1.06 1.08
1988-1989 0.87 0.89 0.91 0.93 0·94 0.96 0.98 0.99

1990+ 0.83 0.85 0.87 0.88 0·90 0.91 0.93 0.95

DATE MAY 25. 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

TOTAL HC (INCLUDES EVAP & CRANKCASE)

~anuary 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 1991
~ E·· MY· E·· MY· E· • MY • E·· MY·' E·. MY • E·· MY· E·· MY· E·. MY • E· • MY • E·. MY. E.. MY. E· •
1961 2n 1962 23.1 1963 19:5 T964 19:5 1965 19:5 1966 19:5 1961 19':'5 196i 16"':2 T969 16"':2 1910 17:5 197i 16:'1 1912 1n
1962 23.6 1963 19.4 1964 19.4 1965 19.4 1966 19.4 1961 19.4 1968 16.11969 16.11910 17.3 1971 15.9 1912 12.3 1913 12.3
1963 19.3 1964 19.3 1965 19.3 1966 19.3 1961 19.3 1968 16.0 1969 16.0 1910 11.1 1911 15.1 1912 12.2 1913 12.2 1914 12.2
1964 19.2 1965 19.2 1966 19.2 1961 19.21968 15.8 1969 15.8 1970 16.9 1911 15.5 1912 12.11973 12.11914 12.11915 12.6
1965 19.1 1966 19.1 1961 19.1 1968 15.1 1969 15.1 1910 16.1 1911 15.3 1912 12.0 1913 12.0 1914 12.0 1915 12.4 1916 12.4
1966 19.0 1961 19.0 1968 15.5 1969 15.5 1910 16.5 1911 15.1 1912 11.9 1913 11.9 1914 11.9 1915 12.2 1916 12.2 1911 8.6
1961 18.8 1968 15.4 1969 15.4 1910 16.2 1911 14.8 1912 11.8 1913 11.8 1914 11.8 1915 12.1 1916 12.1 1911 8.4 1918 to.l
1968 15.2 1969 15.2 1910 16.0 1911 14.6 1912 11.6 1913 11.6 1914 11.6 1915 11.9 1916 11.9 1911 8.2 1918 9.9 1919 8.2
1969 15.0 1910 15.1 1911 14.3 1912 11.5 1913 11.5 1914 11.5 1915 11.6 1916 11.6 1911 8.0 1918 9.1 1919 8.0 1980 8.0
1970 15.4 1971 14.0 1912 11.4 1913 11.4 1914 11.4 1915 11.4 1916 11.4 1911 7.8 1918 9.5 1919 7.8 1980 7.8 1981 6.1
1971 13.6 1912 11.2 1913 11.2 1914 11.2 1915 11.2 1916 11.2 1911 1.5 1918 9.3 1919 1.5 1980 1.5 1981 6.6 1982 5.3
1912 11.0 1913 11.0 1914 11.0 1915 10.9 1916 10.9 1911 1.3 1918 9.0 1919 1.3 1980 1.3 1981 6.4 1982 5.1 1983 5.1
1913 10.9 1914 10.9 1915 10.6 1916 10.6 1911 1.0 1918 8.1 1919 1.0 1980 1.0 1981 6.2 1982 4.9 1983 4.9 1984 3.3
1914 10.1 1915 10.3 1916 10.3 1911 6.1 1918 8.4 1919 6.1 1980 6.1 1981 6.0 1982 4.1 1983 4.1 1984 3.2 1985 2.4
1975 10.0 1916 10.0 1911 6.4 1918 8.1 1919 6.3 1980 6.3 1981 5.1 1982 4.5 1983 4.5 1984 3.0 1985 2.3 1986 2.2
1976 9.6 1911 6.0 1918 1.1 1919 6.0 1980 6.0 1981 5.5 1982 4.2 1983 4.2 1984 2.8 1985 2.2 1986 2.1 1981 2.2
1917 5.6 1918 1.3 1919 5.6 1980 5.6 1981 5.2 1982 3.9 1983 3.9 1984 2.6 1985 2.1 1986 2.0 1981 2.1 1988 2.0
1918 6.9 1919 5.2 1980 5.2 1981 4.9 1982 3.1 1983 3.1 1984 2.4 1985 2.0 1986 1.9 1981 1.9 1988 1.9 1989 1.9
1919 4.1 1980 4.1 1981 4.6 1982 3.3 1983 3.3 1984 2.2 1985 1.9 1986 1.8 1981 1.8 1988 1.8 1989 1.8 1990 1.1
1980 4.4 1981 4.4 1982 3.1 1983 3.1 1984 2.1 1985 1.8 1986 1.1 1981 1.8 1988 1.1 1989 1.1 1990 1.1 1991 1.1

January 1 of Calendar Year
1992 1993 1994 1995 1996 1991 1998 1999 2000 2001 2002 2003

MY. E·· MY· E·· MY. E·· MY· E.. MY. E·· MY· E.· MY· E.· MY· E·· MY· E·· MY· E·· MY~ E·· MY· E··
1'i73 1n ""i974 1n "i975 13":0 1916 13":0 1911~ 1918 1"1":0 1919~ "i98O~ T981 -U 1982 --n 19i3 -n 19ii4 -U
1974 12.3 1915 12.8 1916 12.8 1911 9.2 1918 10.9 1919 9.2 1980 9.2 1981 1.1 1982 6.5 1983 6.5 1984 4.4 1985 3.0
1975 12.7 1976 12.7 1977 9.1 1978 10.8 1979 9.0 1980 9.0 1981 1.6 1982 6.4 1983 6.4 1984 4.3 1985 3.0 1986 2.9
1976 12.6 1971 8.9 1978 10.6 1919 8.9 1980 8.9 1981 7.5 1982 6.3 1983 6.3 1984 4.2 1985 3.0 1986 2.9 1981 2.9
1977 8.8 1978 10.5 1979 8.7 1980 8.7 1981 7.4 1982 6.2 1983 6.2 1984 4.2 1985 2.9 1986 2.9 1987 2.9 1988 2.8
1978 10.3 1919 8.6 1980 8.6 1981 7.3 1982 6.0 1983 6.0 1984 4.1 1985 2.9 1986 2.8 1987 2.8 1988 2.8 1989 2.8
1979 8.4 1980 8.4 1981 1.2 1982 5.9 1983 5.9 1984 4.0 19B5 2.8 1986 2.8 1981 2.8 1988 2.1 1989 2.1 1990 2.1
1980 8.2 1981 1.1 1982 5.8 1983 5.8 1984 3.9 1985 2.8 1986 2.1 1981 2.1 1988 2.1 1989 2.1 1990 2.6 1991 2.6
1981 6.9 1982 5.6 1983 5.6 1984 3.8 1985 2.1 1986 2.7 1981 2.1 1988 2.6 1989 2.6 1990 2.6 1991 2.6 1992 2.6
1982 5.5 1983 5.5 1984 3.1 1985 2.1 1986 2.6 1981 2.6 1988 2.6 1989 2.6 1990 2.5 1991 2.5 1992 2.5 1993 2.5
1983 5.3 1984 3.6 1985 2.6 1986 2.5 1987 2.5 1988 2.5 1989 2.5 1990 2.5 1991 2.5 1992 2.5 1993 2.5 1994 2.5
1984 3.4 1985 2.5 1986 2.5 1981 2.5 1988 2.4 1989 2.4 1990 2.4 1991 2.4 1992 2.4 1993 2.4 1994 2.4 1995 2.4
1985 2.5 1986 2.4 1981 2.4 1988 2.3 1989 2.3 1990 2.3 1991 2.3 1992 2.3 1993 2.3 1994 2.3 1995 2.3 1996 2.3
1986 2.3 1981 2.3 1988 2.3 1989 2.3 1990 2.2 1991 2.2 1992 2.2 1993 2.2 1994 2.2 1995 2.2 1996 2.2 1997 2.2
1987 2.21988 2.21989 2.21990 2.11991 2.11992 2.11993 2.11994 2.11995 2.11996 2.11991 2.11998 2.1
1988 2.11989 2.11990 2.11991 2.11992 2.11993 2.11994 2.11995 2.11996 2.11991 2.11998 2.11999 2.1
1989 2.0 1990 2.0 1991 2.0 1992 2.0 1993 2.0 1994 2.0 1995 2.0 1996 2.0 1991 2.0 1998 2.0 1999 2.0 2000 2.0
1990 1.8 1991 1.8 1992 1.8 1993 1.81994 1.8 1995 1.8 1996 1.8 1991 1.8 1998 1.8 1999 1.8 2000 1.8 2001 1.8
1991 1. 7 1992 1.1 1993 1.1 1994 1.1 1995 1. 7 1996 1.1 1991 1.7 1998 1.1 1999 1.1 2000 1.1 2001 1.1 2002 1.1
1992 1.7 1993 1.1 1994 1.1 1995 1.1 1996 1.1 1991 1.7 1998 1.1 1999 1.72000 1.1 2001 1.12002 1.12003 1.1

.MY -- IndIcates the model year .
••E -- IndIcates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emIssIon levels are calculated for the basIc test condItions: 19.6 MPH, TEMP e 75 Degrees F, 20.6% of VMT traveled
In cold start. 52.1% of VMT In stabilized, and 21.3% of VMT in a hot start. Emissions are based on the January 1
mileage accumulation figures given in Table 2.2.4.
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

CO

1980 1981 1982 1983
MY· E.. MY· E.. MY· E.. MY· E·.

"iiit "i57:7 1962 "i'5'7':7 'i9i3 "i'5'7':7 "i964 151. 1
1962 156.1 1963 156.1 1964 156.1 1965 156.1
1963 155.6 1964 155.6 1965 155.6 1966 155.6
1964 154.4 1965 154.4 1966 154.4 1961 154.4
1965 153.11966 153.11961 153.1 1968 121.1
1966 151.1 1961 151.1 1968 119.1 1969 119.1
1961 150.3 1968 118.2 1969 118.2 1910 125.3
1968 116.6 1969 116.6 1910 123.1 1911 123.1
1969 114.9 1910 120.1 1911 120.1 1912 101.6
1910 118.1 1911 118.1 1912 105.5 1913 105.5
1911 115.3 1912 103.3 1913 103.3 1914 103.3
1912 101.0 1913 101.0 1914 101.0 1915 85.0
1913 98.4 1914 98.4 1915 82.3 1916 82.3
1914 95.1 1915 19.4 1916 19.4 1911 44.4
1915 16.3 1916 16.3 1911 41.3 1918 11.9
1916 12.9 1911 31.9 1918 68.5 1919 44.9
1911 34.3 1918 64.8 1919 41.2 1980 41.2
1918 60.9 1919 31.3 1980 31.3 1981 33.0
1919 33.0 1980 33.0 1981 31.1 1982 21.1
1980 30.2 1981 29.9 1982 19.9 1983 19.9

1984
MY· E••

1965 151.1
1966 156.1
1961 155.6
1968 122.4
1969 121.1
1910 121.4
1911 125.3
1912 109.4
1913 101.6
1914 105.5
1915 81.5
1916 85.0
1911 41.4
1978 75.0
1919 48.2
1980 44.9
1981 34.1
1982 23.0
1983 21.1
1984 13.1

~anuary 1 of Calendar Year
1985 1986 1987 1988 1989 1990 1991

MY· ·E·· MY. E.. MY· E·· MY. E.. MY. E.. MY. E.. MY. E••
1966 151.1 1967 "i5"f:7 19ii 125:7 'i96ii 125.1 1970 "i3n 1911 'i35:7"i'9"72 119.3
1961 156.1 1968 124.7 1969 124.7 1970 134.3 1971 134.3 1972 118.2 1973 118.2
1968 123.6 1969 123.6 1970 132.8 1971 132.8 1972 117.0 1973 117.0 1974 111.0
1969 122.4 1970 131.11971131.11912 115.7 1973 115.7 1974 115.7 1975 100.6
1910 129.3 1911 129.3 1972 114.3 1973 114.3 1974 114.3 1975 99.2 1976 99.2
1911 127.4 1912 112.8 1973 112.8 1974 112.8 1975 91.6 1916 97.6 1977 62.6
1912 111.2 1913 111.2 1974 111.2 1915 95.9 1976 95.9 1977 60.9 1918 91.4
1973 109.4 1974 109.4 1915 94.0 1976 94.0 1971 59.0 1978 89.6 1979 66.0
1914 107.6 1915 92.0 1976 92.0 1971 57.0 1918 87.6 1919 64.0 1980 64.0
1915 89.9 1976 89.9 1911 54.9 1978 85.4 1919 61.8 1980 61.8 1981 43.7
1916 81.5 1917 52.6 1918 83.1 1919 59.5 1980 59.5 1981 42.1 1982 32.7
1911 50.1 1918 80.6 1979 57.0 1980 57.0 1981 41.6 1982 31.6 1983 31.6
1918 77.9 1979 54.3 1980 54.3 1981 40.4 1982 30.4 1983 30.4 1984 22.2
1919 51.4 1980 51.4 1981 39.2 1982 29.1 1983 29.1 1984 21.1 1985' 12.9
1980 48.2 1981 31.8 1982 21.8 1983 21.8 1984 19.9 1985 12.3 1986 12.3
1981 36.3 1982 26.3 1983 26.3 1984 18.6 1.985 11.1 1986 11.1 1987 16.8
1982 24.7 1983 24.1 1984 17.2 1985 11.0 1986 11.0 1987 14.6 1988 14.6
1983 23.0 1984 15.8 1985 10.3 1986 10.3 1987 12.3 1988 12.3 1989 12.3
1984 14.2 1985 9.5 1986 9.5 1981 9.1 1988 9.7 1989 9.7 1990 9.1
1985 8.9 1986 8.9 1987 8.0 1988 8.0 1989 8.0 1990 8.0 1991 8.0

1996
~anuary 1 of Calendar Year

1997 2000 200 1 2002 2003
MY· E.. MY· E.. MY· E··

1982 40.0 1983 40.0 1984 30.6
1983 39.5 1984 30.1 1985 17.5
1984 29.6 1985' 11.2 1986 17.2
1985 11.0 1986 17.0 1981 33.5
1986 16.7 1987 32.7 1988 32.7
1987 31.1 1988 31.1 1989 31.7
1988 30.7 1989 30.7 1990 30.7
1989 29~6 1990 29.6 1991 29.6
1990 28.3 1991 28.3 1992 28.3
1991 21.1 1992 27.1 1993 27.1
1992 25.7 1993 25.7 1994 25.7
1993 24.1 1994 24.1 1995 24.1
1994 22.5 1995 22.5,1996 22.5
1995 20.8 1996 20.8 1997 20.8
1996 18.9 1997 18.9 1998 18.9
1997 16.8 1998 16.8 1999 16.8
1998 14.6 1999 14.6 2000 14.6
1999 12 . 3 2000 12 . 3 2001 12 . 3
2000 9.1 2001 9.7 2002 9.7
2001 8.0 2002 8.0 2003 8.0

~
50.1
39.5
39.0
29.1
16.1
16.4
30.1
29.6
28.3
27.1
25.7
24.1
22.5
20.8
18.9
16.8
14.6
12.3
9.7
8.0

MY·
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000

1998 1999
MY. E.. MY. E··

1979 76.4 1980 76.4
1980 75.2 1981 49.6
1981 49.0 1982 39.0
1982 38.4 1983 38.4
1983 37.1 1984 28.6
1984 28.0 1985 16.4
1985 16.0 1986 16.0
1986 15.7 1987 29.6
1987 28.3 1988 28.3
198827.1198927.1
1989 25.7 1990 25.7
1990 24.1 1991 24.1
1991 22.5 1992 22.5
1992 20.8 1993 20.8
1993 18.9 1994 18.9
1994 16.8 1995 16.8
1995 14.6 1996 14.6
1996 12.3 1997 12.3
1997 9.7 1998 9.7
1998 8.0 1999 8.0

E··
100.0
75.2
74.0
48.4
31.7
37.0
27.3
15.7
15.3
27.1
25.7
24.1
22.5
20.8
18.9
16.8
14.6
12.3
9.7
8.0

MY·
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

E··
69.5
98.9
74.0
12.6
41.8
37.0
36.3
26.6
15.3
14.9
25.1
24.1
22.5
20.8
18.9
16.8
14.6
12.3
9.7
8.0

MY·
1911
1978
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

1994 1995
MY. E·· MY· E··

"i915 104.5 1916 104.5
1916 103.3 1911 68.3
1911 61.0 1918 91.6
1918 96.2 1919 12.6
1919 11.1 1980 11. 1
1980 69.5 1981 41.1
1981 46.3 1982 36.3
1982 35.5 1983 35.5
1983 34.6 1984 25.9
1984 25.0 1985 14.9
1985 14.5 1986 14.5
1986 14.0 1981 24.1
1981 22.5 1988 22.5
1988 20.8 1989 20.8
1989 18.9 1990 18.9
1990 16.8 1991 16.8
1991 14.6 1992 14.6
1992 12.3 1993 12.3
1993 9.1 1994 9.1
1994 8.0 1995 8.0

1992 1993
MY. E·· MY· E••

"ii73 119.3 1914 119.3
1914 118.2 1915 103.3
1915 102.0 1916 102.0
1916 100.6 1911 65.1
1911 64.2 1918 94.1
1918 93.2 1919 69.5
1919 61.8 1980 61.8
1980 66.0 1981 45.5
1981 44.6 1982 34.6
1982 33.1 1983 33.1
1983 32.1 1984 24.2
1984 23.2 1985 14.0
1985 13.5 1986 13.5
1986 12.9 1981 20.8
1981 18.9 1988 18.9
1988 16.8 1989 16.8
1989 14.6 1990 14.6
1990 12 . 3 1991 12 . 3
1991 9.1 1992 9.1
1992 8.0 1993 8.0

.MY -- IndIcates the model year .
•• E -- IndIcates the average grams/mile emissIon level for model year "MY" on ~anuary 1 of the gIven calendar year. These

emIssion levels are calculated for the basic test condItions: 19.6 MPH, TEMp s 15 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabilIzed, and 21.3% of VMT In a hot start. EmIssIons are based on the ~anuary 1
mIleage accumulation fIgures gIven In Table 2.2.4.



H-118 TABLE 2.2.2C

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

~x

DATE MAY 25. 1985

January 1 of Calftndar Year
1980 1981

MY· E·. MY· E••
1961 -n 1962 -n
1962 2.0 1963 2.0
1963 2.0 1964 2.0
1964 2.0 1965 2.0
1965 2.0 1966 2.0
1966 2.0 1967 2.0
1967 2.0 1968 2.9
1968 2.9 1969 2.9
1969 2.9 1970 2.9
1970 2.9 1971 2.9
1971 2.9 1972 2.9
1972 2.9 1973 2.3
1973 2.3 1974 2.3
1974 2.2 1975 2.1
1975 2. 1 1976 2. 1
1976 2.0 1977 2.4
1977 2.4 1978 2.0
1978 2.0 1979 1.3
1919 1.1 1980 1.1
1980 1 . 0 198 I I . 0

1982 1983 1984
MY· E.. MY· E·· MY· E··

1963 -n 1964~ 1965~
1964 2.0 1965 2.0 1966 2.0
1965 2.0 1966 2.0 1967 2.0
1966 2.0 1967 2.0 1968 2.9
1967 2.0 1968 2.9 1969 2.9
1968 2.9 1969 2.9 1910 2.9
1969 2.9 1910 2.9 1911 2.9
1910 2.9 1911 2.9 1912 2.9
1911 2.9 1972 2.9 1913 2.4
1912 2.9 1973 2.4 1914 2.4
1913 2.4 1914 2.4 1915 2.2
1914 2.3 1915 2.2 1916 2.2
1915 2.2 1976 2.2 1971 2.5
1916 2.1 1911 2.5 1978 2.1
1911 2.51918 2.11919 1.1
19782.0 1919 1.5 1980 1.5
1919 1.4 1980 1.4 1981 1.4
1980 1.3 1981 1.3 1982 2.0
1981 1.1 1982 1.8 1983 1.8
1982 1.8 1983 1.8 1984 1.8

1985
MY. E··
1966~
1961 2.0
1968 2.9
1969 2.9
1970 2.9
1971 2.9
1912 2.9
1913 2.5
1914 2.4
1915 2.2
1976 2.2
1911 2.6
1918 2.2
1919 1.8
1980 1.1
1981 1.5
19822.1
1983 2.0
1984 1.8
1985 1 .1

1986 1981 1988 1989 1990 1991
MY· E·. MY· E·· MY· E·· MY. E.. MY. E.. MY. E••

1967 --yo 1968~ 1969 -n 1970 -n "i97i~ "i972 -n
1968 2.9 1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.6
1969 2.9 1910 2.9 1911 2.9 1972 2.9 1973 2.6 1974 2.6
1910 2.9 1911 2.9 1972 2.9 1913 2.6 1914 2.6 1975 2.4
1911 2.9 1972 2.9 1913 2.5 1914 2.5 1915 '2.4 1916 2.4
1912 2.9 1913 2.5 1914 2.5 1975 2.3 1916 2.3 1971 2.1
1913 2.5 1974 2.5 1915 2.3 1976 2.3 1917 2.1 1978 2.3
1914 2.5 1915 2.3 1976 2.3 1917 2.1 1978 2.3 1979 2.3
1975 2.3 1916 2.3 1917 2.6 1918 2.3 1979 2.2 1980 2.2
1916 2.2 1911 2.6 1918 2.2 1979 2.1 1980 2.1 1981 2.1
1917 2.6 1978 2.2 1979 2.1 1980 2.1 1981 2.1 1982 2.8
1918 2.2 1919 2.0 1980 2.0 1981 2.0 1982 2.7 1983 2.1
1919 1.9 1980 1.9 1981 1.9 1982 2.6 1983 2.6 1984 2.6
1980 1.8 1981 1.8 1982 2.5 1983 2.5 1984 2.5 1985 2.1
1981 1.7 1982 2.4 1983 2.4 1984 2.4 1985 2.0 1986 2.0
1982 2.3 1983 2.3 1984 2.3 1985 2.0 1986 2.0 1987 1.1
19832.11984 2.119851.919861.919871.019881.0
1984 2.0 1985 1.9 1986 1.9 1981 1.0 1988 1.0 1989 1.0
1985 1.8 1986 1.8 1987 0.9 1988 0.9 1989 0.9 1990 0.9
1986 1.7 1981 0.9 1988 0.9 1989 0.9 1990 0.9 1991 0.9

1992 1996
E··-n
2.4
2.6
2.5
2.5
3. 1
3.1
3.0
2.3
2.2
1.3
1.3
1.2
1.2
1.1
1.1
1.0
1.0
0.9
0.9

/

MY·
1"973
1974
1975
1916
1971
1978
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

E··-n
2.6
2.4
2.4
2.1
~.3

2.3
2.3
2.2
2.8
2.8
2.7
2.1
2.1
1.1
1 . 1
1.0
1.0
0.9
0.9

1993 1994 1995
MY. E.· MY· E·. MY· E··

1914 -n 1915~ 1916~
1915 2.4 1916 2.4 1977 2.8
1976 2.4 1971 2.8 1978 2.4
1917 2.7 1918 2.4 1919 2.5
1918 2.4 1919 2.5 1980 2.5
1919 2.4 1980 2.4 1981 2.4
1980 2.3 1981 2.3 1982 3. I
1981 2.3 1982 3.0 1983 3.0
1982 2.9 1983 2.9 1984 2.9
1983 2.8 1984 2.8 1985 2·.2
1984 2.8 1985 2.2 1986 2.2
1985 2.2 1986 2.2 1981 1.3
1986 2.1 1987 1. 2 1988 1. 2
1987 1. 2 1988 1.2 1989 1. 2
1988 ,. I 1989 1.1 1990 I. I
1989 1.11990 1.11991 1.1
1990 1.0 1991 1.0 1992 1.0
1991 1.0 1992 1.0 1993 1.0
1992 0.9 1993 0.9 1994 0.9
1993 0.9 1994 0.9 1995 0.9

MY·
1911
1918
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

January 1 of Calendar Year
1991 1998 1999 2000 2001 2002

MY· E·. MY. E·· MY· E·· MY· E·· MY· E·· My· E··
1978~ 1979 -n 1980 2":6 19ii1 2":6 1982 --n 'i9i3 --n
1979 2.6 1980 2.6 1981 2.6 1982 3.3 1983 3.3 1984 3.3
1980 2.6 1981 2.6 1982 3.3 1983 3.3 1984 3.3 1985 2.4
1981 2.5 1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4
1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1987 1.5
1983 :1.1 1984 3. I 1985 2.3 1986 2.3 1987 1.5 1988 1.5
1984 3. I 1985 2.3 1986 2.3 1987 1.4 1988 1.4 1989 1.4
1985 2.3 1986 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4
1986 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1987 1.41988 1.41989 1.41990 1.41991 1.41992 1.4
1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3
1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3
1990 1.21991 1.21992 1.21993 1.21994 1.21995 1.2
1991 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2
1992 1. I 1993 1.1 1994 1. I 1995 1.1 1996 1.1 1997 1. I
1993 1.1 1994 1.1 1995 1.1· 1996 1.1 1997 1.1 1998 1.1
1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0
1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.02000 1.0
1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9
1991 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9

2003
MY· E··

19ii4 -n
1985 2.4
1986 2.4
1987 1. 5
1988 1.5
1989 I .5
1990 1.4
199 I 1."
1992 1.4
1993 1.4
1994 1.3
1995 1. 3
1996 1.2
1997 1.2
1398 1. I
1999 1. I
2000 1.0
2001 1.0
2002 0.9
2003 0.9

.MY -- IndIcates the model year .
• oE -- Indicates the average grams/mile emIssion level for model year *MY* on January I of the gIven calendar year. These

emIssion levels are calculated for' the basIc test conditions: 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabIlized. and 27.3% of VMT In a hot start. EmissIons are based on the January I
mIleage accumulation figures given In Table 2.2.4.
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TABL.E 2.2.3

IDL.E EMISSION RATES FOR
H:GH AL.TITUDE

L.IGHT DUTV GASOL.INE POWERED TRUCKS I

• IER • ZML. + (DR • M)

!sl
HC

CD

NOx

Model
Vear.

Pre-1961
1968-1969
1970-1971
1972-1974
1975-1976

1977
1978

1979-1980
1981

1982-1983 .
1984

1985-1986
1987+

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1976

1977
1971

1979-1980
1911

1982-1983
1984

1985-1986
1987+

Pre-1968
1968-1972
1973-1974
1975-1976

1977
1978

1979-1980
1981

1982-1983
1914

1985-1986
1987+

Zero M11e
Eml •• ion Level

(Grams/Mln.)

1.63
0.76
0.71
0.74
0.33
0.1S
0.30
0.06
0.10
0.07
0.04
0.04
0.04

1S.98
11.24
12.93
13.99
7.76
3.00
6.0S
l.S2
2.27
1. 72
0.69
0.49
0.49

0.11
0.09
0.07
0.02
0.02
0.01
0.01
0.06
0.06
O.OS
0.02
0.02

Detertoratton
Rate

(Gm/Mtn/1Q1( Mt)

0.03
0.06
0.07
0.04
0.06
0.06
0.0.
0.02
0.02
0.02
0.01
0.01
0.01

0.40
0.63
0.11
0.76
0.72
0.72
0.72
0.32
0.27
0.24
0.14
0.28
0.21

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

IER
. ~ML

DR
M

• WHERE • Idle .mission rate
• Z.ro mil. level
• Deterioration Rate
• Cumulative Mtleage / iO.OOO

DATE MAV 25. 1985



H-120

TABLE 2.2.4

REGISTRATION "IX AND
"ILEAGE ACCU"ULATION RATES FOR

HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS

Jan 1
"ode 1 July 1 "i leage Jan 1 "i leage Jan 1
Year Registration Accumulation Registration Accumulation "i leage

Index"* "ix* Rate "Ix Rate Accumulation
per truck * (fleet) (fleet)

1 0.067 17394. 0.022 '7394. 2174.
2 0.08; 16132. 0.08; 17078. 13006.
3 0.081 14961. 0.081 15839. 29456.
4 0.077 13876. 0.077 14690. 44713.
5 0.073 12869. 0.073 13624. ;8862.

6 0.069 1'935. 0.069 12635. 71986.
7 0.06; 11069. 0.065 11718. 84156.
B 0.061 10266. 0.061 10868. 95444.
9 0.057 9521. 0.057 10080. 1059'2.

10 0.053 8830. 0.053 9348. 115621-

11 0.048 8189. 0.048 8670. 124625.
12 0.044 7595. 0.044 8040. 132976.
13 0.040 7044. 0.040 7457. 140720.
14 0.036 6533. 0.036 6916. 147903·
15 0.032 6059. 0.032 6414. 154565.

16 0.028 5619. 0.028 5949. 160744.
17 0.024 5211 • 0.024 55'7· 166474.
18 0.020 4833. 0.020 5116. 171787.
19 0.016 4483. 0.016 4745. 176716.
20+ 0.024 4157. 0.024 4401 • 181287.

It Default information that may be altered by the "OBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.
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TABLE 2.2.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS
JANUARY l. 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TFNOR1'\)
Model LOTI Fleet Sales LOGTI Annua I 1'\i Ieage Travel
Years Registration Fraction~ Registration Accrual Rate (C*D) Fractions

1988 0.022 0.760 0.017 0.019 17394. 337.1 0.031
1987 0.085 0·790 0.067 0.077 17078. 1309.6 0.120
1986 0.081 0.820 0.066 0.076 15839. 1201 .4 0.110
1985 0.077 0.840 0.065 0.07.4 14690. 1085.0 0.099
1984 0.073 0.870 0.064 0.073 13624. 988.1 0.091

1983 0.069 0·900 0.062 0.071 12635. 896.0 0.082
1982 0.065 0.920 0.060 0.068 11718. 800.2 0.073
1981 0.061 0.940 0.057 0.065 10868. 711.6 0.065
1980 0.057 0.966 0.055 0.063 10080. 633.& 0.058
1979 0.053 0.972 0.052 0.059. 9348. 549.9 0.050

1978 0.048 0.991 0.048 0.054 8670. 470.9 0.043
1977 0.044 0·995 0.044 0.050 8040. 402.0 0.037
1976 0.040 0.997 0.040 0.046 7457. 339.6 0.031
1975 0.036 0.998 0.036 0.041 6916. 283.8 0.026
1974 0.032 1.000 0.032 - .037 6414. 234.4 0.021

1973 0.028 1.000 0.028 0.032 5949. 190.2 0.017
1972 0.024 1.000 0.024 0.027 551]. 151 .2 0.014
1971 0.020 1.000 0.020 0.023 5116. 116.9 0.011
1970 0.016 1.000 0.016 0.018 4745· 86.7 0.008
1969- 0.024 1.000 0.024 0.027 4401. 120.6 0.01 I

OAF: 0.876 TFNORM: 10909.0

WHERE

A • January I registration mix from Table 2.2.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 2.2.4.

adjusted to January 1
0(1) • Annual Miles(l)
O(MYI)· .25*(Annual 1'\iles(1'\YI)) + .75* (Annual 1'\ile$(1'\YI-l)), 1'\YI.2 ..... 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.
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TABLE 2.2.6

SPEED CORRECTION FACTOR COEFfiCIENTS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I

- SCF(s,sadj) SF(s)/SF(sadj)

EXP(A .. B·s .. C·s· .. O·S' • E·s· • F·s'), HC & CO
A • B·s. C-s' • 0-5' .. E-s' .. F·s· , NOx

Pollutant
and

Model Years

HC
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975"

CO
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975"

NOx
Pre-1968

1968
1969
1970
1971
1972

1973-1974
1975"

SF(s)

A

0.224612E"01
0.202779E"01
0.215056E"01
0.223021E"01
0.212230E"01
0.215361E"01
0.211340E"01
0.239540E·Ol

0.181978E·Ol
0.186919E·Ol
0.182133E·Ol
0.201421E·Ol
0.204533E·Ol
0.231868E·Ol
0.215487E·Ol
0.248747E·Ol

0.244424E·Ol
0.188656E"01
0.155777E.Ol
0.204516HOI
0.163262E.Ol
0.144825E·Ol
0.153447E+Ol
0.942131E.00

B

-0. 290973E.00
-0. 273049E"00
-0. 283620E.00
-0. 293648E.00
-0. 291072E"00
-0.283451E·00
-0. 285676E.00
-0. 335781E.00

-0. 254663E"00
-0.276679E·00
-0. 272054E.00
-0.295188E·00
-0. 310618E'''00
-0.341147£"00
-0.329116E·00
-0. 391562E"00

-0.250107E·00
-0. 161289E"00
-0. 113032E.00
-0. 194014E"00
-0. 121861E.00
-0. 122444E.00
-0. 125671E"00
-0.423240E-Ol

C

0.158890E-Ol
0.153577E-Ol
0.153836E-Ol
O. 162356E -01
O. 169089E -01
0.156948E-Ol
0.163180E-Ol
0.211609E-Ol

0.152347E-Ol
0.172335E-Ol
0.170304E-Ol
0.186353E-Ol
0.204852E-Ol
0.209446E-Ol
0.210112E-Ol
0.270721E-Ol

0.138293E-Ol
0.904995E-02
0.67183:'£-02
0.110736E-Ol
0.703020E-02
0.795024E-02
0.785919E-02
0.386253E-02

o

-0.472494E-03
-0.460304E-03
-0.442136E-03
-0.484148E-03
-0.526148E-03
-0.469759E-03
-0.500793E-03
-0.731550E-03

-0.487397E-03
-0,558279E-03
-0.552021E-03
-0.621606E-03
-0.708527E-03
-0.665891E-03
-0.689057E-03
-0.976178E-03

-0. 287025E-03
-0. 185609E -03
-0. 143409E-03
-0.231754E-03
-0. 146293E -03
-0. 171078E-03
-0. 169428E-03
-0.939853E-04

E

0.694077E-05
0.678527E-05
0.628732E-05
0.711591E-05
0.802705E-05
0.693832E-05
0.755067E-05
0.120715E-04

0.758207E-05
0.871678E-05
0.862543E-05
0.993657E-05
0.116215E-04
0.102225E-04
O. 108390E -04
0.165270E-04

O. 207585E -05
O. 132555E -05
O. 106079E -05
0.168372E-05
0.106141E-05
0.125777E-05
0.125494E-05
0.753883E-06

F

-0. 392798E-07
-0. 384880E-07
-0.346311E-07
-0.402861E-07
-0.470117E-07
-0. 394707E-07
-0.437187E-07
-0.748566E-07

-0.449514E-07
-0.516980E-07
-0.51 1440E -07
-0.599779E-07
-0.715690E-07
-0.598264E-07
-0.647125E-07
-0.104317E-06

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

- WHERE : S E average speed (mph)
sadj • basic test procedure speed; adjusted for fractIon of cold start operatIon x

and fraction of hot start operation w, [ l/sadj • (w.x)/26 .. (l-w-x)/16 )

DATE : MAY 25. 1985
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H8LE 2.2.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I

• TCF(b) c EXP( TC(b) * (T - 75.0))

Test segfllent I
TC Low TC High

Test segment 2
TC Low TC High

Test segment 3
TC Low TC HighPo'

He

CO

NOx

Mode'
Years

Pre-1968
1968-1969
1970-1971
1972-1974
1975-1983

1984+

Pre-1968
1968-1969
1970-1971
1912-1914
1975-1983

1984+

Pre-1968
1968-1912
1973-1974
1975-1978
1919-1986

1987+

-0.20623E-01
-0.24462E-OI
-0.21255E-01
-0.21421£-01
-0.23517E-OI
-0.33883E-OI

-0.13481E-OI
-0.21126E-01
-0.20843E-OI
-0. 19091E-01
-0.24835E-OI

see NOTE 2

-0. 16891E-03
-0.25014E-03
0.38855E-02

-0.45504E-04
-0.16044E-02
-0.53710E-02

-0. 14381E-01
-0. 12552E-01
-0.10888E-01
-0.66101E-02
-0.14095E-01
0.11959E-OI

-0. 14691E-OI
-0.38767E-OI
-0.21165E-Ol
-0. 13146E-Ol
-0. 19612E-Ol
-0. 12596E-Ol

0.38841E-02
-0. 10389E -02
-0. 18301E-01
-0.11420E-02
-0.26153E-OI
-0.34416E-Ol

-0.24032E-02
-0. 32011E-02
-0. 52755E -03
-0.39442E-03
-0.88051E-02
-0.10113E-01

0.15784E-02
-0.15289E-02
-0.59951E-02
-0.42313E-03
-0.88336E-02
-0. 18813E-Ol

-0.89245E-02
-0.5979IE-02
-0.24156E-02
-0. 12515E-02
-0.68045E-02
-0.65050E-02

0.13219E-02
0.42661E-02

-0.41925E-03
0.26288E-02
0.26119E-OI

-0. 12627E-04

0.31462E-02
0.84685E-02
0.23603E-01
0.24711E-OI
0.48537E-Ol
0.1386IE-Ol

-0.87325E-02
-0.92466E-02
-0.10925E-Ol
-0.81910E-02
-0. 18603E-OI
-0.3587IE-Ol

-0.1008IE-02
-0.86884E-03
0.93659E-03
0.49131E-02

-0. 16222E-02
-0.80650E-02

O. 11097E -02
0.15149E-02
0.18253E-02
0.57982E-02

-0.11553E-02
-0.11951E-OI

-0. 12580E-02
-0.62690E-02
-0.21188E-02
-0.53153E-03
-0.54198E-02
-0.85650E-02

0.34799E-02
0.15843E-02
0.76666E-02
0.12320E-01
0.24291E-OI
0.78765E-02

0.ll014E-01
0.25119E-OI
0.28"183E-Ol
O. 25848E -0 I
0.31439E-Ol
0.96939E-02

-0.10839E-Ol
-0.10108E-OI
-0. 18042E-OI
-0.15470E-02
-0.20818E-Ol
-0.28830E-01

* WHERE :

TCF(b) = Temperature correction factor for appropriate pollutant.
ambient temperature. and model year; fur' test segment b

T c Ambient temperature (Fahrenheit)
TC(b) = Temperature correction factor coefficIent for approprIate pollutant,

reference temperature and model year; for test segment b
15.0 c Reference temperature

NOTE1: The temperature correction factor is used In conjunction with the Rlpstwxn
correctIon factor gIven in Table 2.2.1B.

NOTE 2 Offset model used for Bag 1 CO. Offset ~ -1.3812*(T - 15.0).

DATE : MAY 25. 1985
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TABLE 2.2.78

NORMALIZEO BAG FRACTIONS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I

Normal ized Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

Pol Years _B_l_ --ll- --!L -.QL J..L -ll. --!fL --..QSL

HC Pre-1968 1.282 0.025 0.973 0.028 0.839 0.019 1.000 0.025
1968-1969 1. 345 0.074 0.946 0.054 0.842 0.048 1.000 0.056
1970-1971 1.345 0.178 0.919 0.118 0.894 0.093 1.000 0.124
1972-1974 1.398 0.060 0.885 0.055 0·919 0.036 1.000 0.051
1975-1983 1.860 0·345 0.766 0.234 0.804 0.196 1.000 0.243
1984-1986 2.200 0.714 0·571 0.171 0.914 0.143 1.000 0.286

1987+ 2.634 1.104 0.368 0.499 0.973 0.391 1.000 0·594

CO Pre-1968 1.277 0.033 1.017 0.029 0.758 0.025 1.000 0.029
1968-1969 1.442 0.071 0.996 0.042 0.674 0.033 1.000 0.046
1970-1971 1.553 0.109 0.933 0.079 0.711 0.038 1.000 0.074
1972-1974 1.573 0.054 0.902 0.079 0·755 0.029 1.000 0.060
1975-1983 1.972 0.176 0.881 0.157 0.628 0.109 1.000 0.139
1984-1986 2.438 0.282 0.658 0.062 0.621 0.077 1.000 O. 111

1987+ 3.941 2.009 0.0· 1.186 0.689 1.014 1.000 1.308

NOx Pre-1968 1. 121 0.009 0.785 0.001 1.319 -0.009 1.000 0.0
1968-1972 1.199 -0.004 0.793 -0.002 1.245 0.006 1.000 0.0
1973-1974 1.262 0.022 0.770 0.004 1.242 0.027 1.000 0.014
1975-1978 1.299 0.012 0.783 0.004 1. 197 0.016 1.000 0.012
1979-1986 1.372 0.040 0.766 0.046 1. 167 0.063 1.000 0.051

1987+ 1.830 0.169 0.703 0.149 0.939 0.222 1.000 0.173

NOTE : The fractions given in this table are used in the calculation of the
operating-model temperature correction factor (OMTCF) •

WHERE : OMTCF • «TERM1 + TERM2 + TERM3)/DENOM)
TERMI • W *TCF (l)*(Bl+Dl*M)
TERM2 • (l-W-X) *TCF (2) * (B2+02*M)
TERM3 II: X *TCF (3) * (B3+D31cM)
DENOM • 80 + DO*M
W • Fraction of-VMT in the cold start mode
X • Fraction of VMT in the hot start mode

TCF (b) • Temperature correction factor for pollutant, model
year; for test segment b

M • Cumulative mileage I 10,000

DATE MAY 25, 1985
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TABLE 2.2.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

liGHT DUTY GASOLINE POWERED TRUCKS

* ACCF- U*V*(A + B* (T-75) -1) + 1

Model HC CO NOx
Years A B A B A B

Pre-1975 0.1023E+01 0.3344E-02 0.1202E+Ol 0.1808E-02 0.1299E+01 0.5643E-04
1975+ 0.1000E+01 0.3512E-02 0.1130E+01 0.1528E-02 0.1221E+01 0.4262E-03

* WHERE :

ACCF - Air Conditioning Correction Factor
V - Fraction of vehicles which are equipped with AC given in Table 2.2.8B
U - Fraction of vehicles with AC that are using it - (DI-~llO)/(DIHI-DI).

O<-U<-l
01 - Discomfort index - (DB+WB)*.4+15
DllO - The highest discomfort index where no AC is used
DIHI - The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb temperature (Fahrenheit)
WB - Wet bulb t~mperature (Fahrenheit)
T - Ambient temperature (Fahrenheit)

TABLE 2.2.8B

ESTIMATED FRACTION OF
HIGH ALTITUDE

liGHT DUTY GASOLINE POWERED TRUCKS
EQUIPPED WITH AIR CONDITIONING

Model
Years

Pre-1977
1977
1978+

Fraction Equipped
With Air Conditioning

0·32
0.52
0.39

DATE : MAY 25. 1985
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TABLE 2.2.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS

* XLCF • (XLC-l) *U + 1

/'\odel Coefficients (XLC)
Years HC CO NOx

Pre-1968 1.0786 1.2765 0·9535
1968-1969 1.0495 1.1384 1.0313
.1970-1971 1.0852 1.2478 1.0313

1972 1.0556 1•1347 1.0313
1973-1974 1.0556 1•1347 1.0753

1975+ 1.0455 1.3058 1.0719

* WHERE :

XLCF • Extra load correction factor
U • Fraction of V/'\T with an extra load
XLC- Correction factor coefficient

TABLE 2.2.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS

* TTCF • (TTC-l)*U + 1

/'\odel
Years

Coefficients (TTC)
HC CO NOx

Pre-1968
1968-1969
1970-1971

1972
1973-1974

1975+

it WHERE :

1.2614
1.2762
1.4598
1. 7288
1. 7288
1·5909

1.9327
1.8940
2.4753
2.1414
2.1414
3·9722

1•1184
1•1384
1. 1384
1•1384
1.2170
1.3875

TTCF • Trailer towing correction factor
U - Fraction of V/'\T towing a trailer
TTC - Correction factor coefficient

DATE /,\AY 25. 1985
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TABLE 2.3.1A

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE ~OWERED TRUCKS II
(RATES REFLECT ZERO TAMPERING)

* BER • ZML + (DR * M)

Zero Mi Ie Deterioration 50,000 Mile
Model Emission Level Rate Emission Level

Pol Years (Grams/Mi Ie) (Gm/M i11 OK Mj) (Grams/Mi Ie)

HC Pre-1970 12.35 0.18 13.25
1970-1973 8.56 0.25 9.81
1974-1978 8.56 0.17 9.41
1979-1980 1.81 0.27 3.16

1981 1.81 0.19 2.76
1982-1983 1.08 0.19 2.03

1984 0.72 0.13 1.37
1985-1986 0.55 0.07 0.90

1987+ 0.62 0.06 0.92

CO Pre-1970 141.35 2.25 152.60
1970-1973 107.72 2.55 120.47
1974-1978 107·72 2.44 119.92
1979-1980 29.83 2·59 42.78

1981 29.83 1. 13 35.48
1982-1983 19.75 1. 13 25.40

1984 12·95 0.98 17.85
1985-1986 8.88 0.49 11.33

1987+ 7.74 0.91 12.29

NOx Pre-1970 3.10 0.0 3.10
'970-'973 4.32 0.0 4.32
1974-1978 3.07 0.04 3.27
1979-1980 1.02 0.09 1.47

1981 1.02 0.09 1.47
1982-1983 1. 74 0.09 2.19

1984 1. 74 0.09 2. 19
1985-1986 1. 74 0.04 1.94

1987+ 0.86 0.04 1.06

* WHERE BER • Basie emission rate (untampered)
ZML • Zero mile level
DR • Deterioration rate
M • Cumulative mileage / 10,000

DATE MAY 25, 1985
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TABLE 2.3.1B

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT OUTY GASOLINE POWERED TRUCKS I I
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mile)

~ Years -2!L -lQ!L~~ -!Q!L -1QQ!L --!.a.Q!L 140K

HC Pre-1970 12.35 12.71 13.07 13.43 13.78 14.14 14.50 14.86
1970-1973 8.56 9.07 9.57 10.08 10.59 11.09 11.60 12.10
1974-·1978 8.56 8.90 9.23 9.57 9.91 10.25 10.59 10.93
1979-1980 2.42 3.15 3.89 4.62 5.35 6.09 6.82 7.55

1981 2.42 2.99 3.56 4.13 4.71 5.28 5.85 6.42

1982 1.68 2.26 2.83 3.40 3.97 4.54 5.11 5.68
1983 1.66 2.22 2.79 3.35 3.91 4.47 5.04 5.60
1984 1.22 1. 62 2.02 2.42 2.83 3.23 3.63 4.03

1985-1986 1.05 1. 33 1.62 1.91 2.19 2.48 2.77 3.05
1987+ 1.01 1. 24 1.48 1.72 1.95 2.19 2.43 2.66

CO Pre-1970 141 .33 145.76 150.19 154.62 159.05 163.49 167.93 172.37
1970-1973 107.72 112.72 117.72 122.74 127.76 132.78 137.80 142.83
1974-1978 107.73 112.65 117.56 122.48 127.39 132.29 137.20 142.10
1979-1980 36.32 43.79 51.26 58.72 66.17 73.62 81.06 88.50

1981 36.32 40.75 45.15 49.53 53.90 58.25 62.60 66.95

1982 25.87 30.24 34.61 38.96 43.31 47.65 51.98 56.32
1983 25.66 29.95 34.24 38.51 42.78 47.04 51 .29 55.55
1984 17.69 21. 23 24.79 28.35 31.92 35.48 39.05 42.61

1985-1986 13.56 16.12 18.69 21.27 23.85 26.43 29.01 31.59
1987+ 11.33 14.38 17.44 20.50 23.56 26.62 29.68 32.74

NOx Pre-1970 3.10 3.10 3.10 3.10 3.10 3.10 3.10 3.10
1970-1972 4.32 4.32 4.32 4.31 4.31 4.31 4.31 4.31

1973 4.34 4.35 4.37 4.38 4.39 4.41 4.42 4.44
1974-1978 3.09 3.18 3.28 3.38 3.47 3.57 3.66 3.76
1979-1981 1.19 1. 52 1.85 2.18 2.51 2.84 3.17 3.50

1982 1.92 2.24 2.57 2.90 3.23 3.55 3.88 4.21
1983 1.92 2.24 2.57 ~.90 3.23 3.55 3.88 4.21
1984 1.95 2.28 2.62 2.95 3.29 3.62 3.95 4.29

1985-1986 1.95 2.18 2.42 2.65 2.89 3.12 3.36 3.60
1987+ 1.19 1. 39 1.59 1.80 2.00 2.20 2.41 2.61

DATE MAY 25. 1985
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TABLE 2.3.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emissions Trips* Emissions Mi 1es* Emissions Emissions

-Years (Gm/Tr ip) Per Day (Gm/Day) Per Day (Gm/M i 1e) (Gm/Mi 1e)

Pre-1968 35.96 3·05 101 .26 33.70 7.35 13.61
1968-1978 35·96 3·05 101.26 33·70 0.0 6.26
1979-1981 10·31 3·05 24. 11 33.70 0.0 1.65
1982-1983 10.31 3·05 12.10 33.70 0.0 1.29

1984 4.67 3·05 12.10 33.70 0.0 0.78
1985 4.16 3·05 12.10 33.70 0.0 0.74
1986 3.65 3·05 12.10 33·70 0.0 0.69
1987 3.21 3.05 12.10 33·70 0.0 0.65

1988-1989 2.67 3·05 12.10 33.70 0.0 0.60
1990+ 2·37 3·05 12.10 33·70 0.0 0·57

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (Gm/Mile)

DATE : MAY '25. 1985
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TABLE 2.3.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1968 13.61 13.61 13.61 13.61 13.61 13.61 13.61 13.61
1968-1970 6.42 6.45 6.47 6.50 6.52 6.55 6.57 6.60
1971-1974 6.41 6.43 6.46 6.48 6.51 6.53 6.55 6.58
1975-1977 6.41 6.43 6.45 6.48 6.50 6.53 6.55 6.57

1978 6.40 6.42 6.45 6.47 6.49 6.51 6.54 6.56

1979 1.84 1.88 1.91 1.94 1.97 2.01 2.04 2.07
1980 1.82 1.85 1.88 1.91 1.94 1.97 2.00 2.03
1981 1.82 1.85 1.88 1.91 1.94 1.96 1.99 2.02
1982 1.46 1.49 1.52 1.55 1.58 1.61 1.64 1.67
1983 1.46 1.48 1.51 1.54 1.57 1.59 1.62 1.65

1984 0.94 0.96 0·99 1.02 1.04 1.07 1.09 1. 12
1985 0.88 0.91 0.93 0.96 0.98 1.01 1.03 1.06
1986 0.83 0.86 0.88 0·90 0.93 0.95 0.97 1.00
1987 0.79 0.81 0.83 0.85 0.87 0.90 0·92 0.94

1988-1989 0.73 0.75 0.77 0·79 0.81 0.83 0.85 0.88

1990+ 0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84

DATE : MAY 25. 1985
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EXHAUST EMISSION LEVELS fOR HIGH ALTITUDE
LIGHT OUTY GASOLINE POWERED TRUCKS It

TOTAL HC (INCLUDES EVAP & CRANKCASE)

1980 1981 1983
January 1 of Calendar Year

t·· MY· E""
t9:8 1972 1'9":8'

19.7 1973 19.7
19.6 1974 18.2
18.1 1975 18.1
18.0 1976 18.0
17.9 1977 17.9
17.8 1978 17.8
17.6 1979 7.7
7.5 1980 7.5
7.3 1981 6.3
6.1 1982 5.0
4.8 1983 4.8
4.6 1984 3.1
3.0 1985 2.2
2. 1 1986 2. 1
2.0 1987 1.9
1.9 1988 1 .8
1.7 1989 1.7
1.6 1990 1.6
1. 5 1991 1. 5

1990 1991
MY·

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

1989
MY" E••

1970 1"9':8
1971 19.7
1972 19.6
1973 19.5
.1974 18.0
1975 17.9
1976 17.8
1977 17.6
1978 17.5
1979 7.3
1980 7.1
1981 5.9
1982 4.6
1983 4.4
1984 2.8
1985 2.0
1986 1.9
1987 1.8
1988 1.6
1989 1.5

1987 1988
MY~- MY" E*·

1968 2~ 1969 21-:9
1969 21.9 1970 19.7
1970 19.6 1971 19.6
1971 19.5 1972 19.5
1972 19.3 1973 19.3
1973 19.2 1974 17.9
1974 17.8 1975 17.8
1975 17.6 1976 17.6
1976 17.5 1977 17.5
1977 17.4 1978 17.4
1978 17.2 1979 7.1
1979 6.8 1980 6.8
1980 6.5 1981 5.7
1981 5.5 1982 4.4
1982 4.1 1983 4.1
1983 3.9 1984 2.6
1984 2.4 1985 1.9
1985 1.8 1986 1.8
1986 1.7 1987 1.7
1987 1.6 1988 1.5

1986
MY" E".

1967 29.3
1968 21.9
1969 21.8
1970 19.5
1971 19.3
1972 19.2
1973 19.0
1974 17.6
1975 17.5
1976 17.4
1977 17.2
1978 17 .0
1979 6.5
1980 6.2
1981 5.2
1982 3.9
1983 3.6
1984 2.2
1985 1.7
1986 1.6

1985
MY" E""

1966 29.3
1967 29.2
1968 21.8
1969 21.7
1970 19.3
1971 19.2
1972 19.0
1973 18.8
1974 17.5
1975 17.4
1976 17.2
1977 17.0
1978 16.9
1979 6.2
1980 5.8
1981 5.0
1982 3.6
1983 3.3
1984 2.0
1985 1.6

1984
MY" E"·

1965 29.3
1966 29.2
1967 29. 1
1968 21.7
1969 21.6
1970 19.2
1971 19.0
1972 18.8
1973 18.6
1974 17.4
1975 17.2
1976 17.0
1977 16.9
1978 16.7
1979 5.8
1980 5.5
1981 4.7
1982 3.3
1983 3.0
1984 1.9

E""
29.3
29.2
29.1
29.0
21.6
21.5
19.0
18.8
18.6
18.4
17.2
17 .0
16.9
16.7
16.5
5.5
5.1
4.4
3.0
2.8

MY"
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

1982
MY" E""

1963 29.3
1964 29.2
1965 29.1
1966 29.0
1967 28.9
1968 21.5
1969 21.3
1970 18.8
1971 18.6
1972 18.4
1973 18.2
1974 17 .0
1975 16.9
1976 16.7
1977 16.5
1978 16.2
1979 5.1
1980 4.7
1981 4.1
1982 2.8

E""
29.3
29.2
29.1
29.0
28.9
28.8
21.3
21.2
18.6
18.4
18.2
18.0
16.9
16.7
16.5
16.2
16.0
4.7
4.2
3.9

MY"
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

E""
29.3
29.2
29.1
29.0
28.9
28.8
28.7
21.2
21.1
18.4
18.2
18.0
17.7
16.7
16.5
16.2
16.0
15.7
4.2
3.9

MY"
196i
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1992 1996 2003
MY· E."

1984 ---.r:2
1985 2.9
1986 2.8
1981 2.6
1988 2.5
1989 2.5
1990 2.4
1991 2.4
1992 2.3
1993 2.3
1994 2.2
1995 2.2
1996 2.1
1991 2.0
1998 2.0
1999 1.9
2000 1.8
2001 1.7
2002 1.6
2003 1.5

2001 2002
MY" E." MY" E""

'i982 6':2 T9ii3 6':2
1983 6.2 1984 4.2
1984 4.1 1985 2.8
1985 2.8 1986 2.8
1986 2.7 1987 2.6
1987 2.5 1988 2.5
1988 2.4 1989 2.4
1989 2.4 1990 2.4
1990 2.3 1991 2.3
1991 2.3 1992 2.3
1992 2.2 1993 2.2
1993 2.2 1994 2.2
1994 2.1 1995 2.1
1995 2.0 1996 2.0
1996 2.0 1997 2.0
1997 1.9 1998 1.9
1998 1.8 1999 1.8
1999 1.7 2000 1.7
2000 1.6 2001 1.6
200 1 1 . 5 2002 1 . 5

January 1 of Cale~ar Year
1997 1998 1999 2000

MY" E"" MY" E"" MY" E"" MY" E""
1978 1ir:3 1979 8":1i 19iiO 8":1i 1981 7:3
1979 8.7 1980 8.7 1981 7.2 1982 6.2
1980 8.6 1981 7.2 1982 6.1 1983 6.1
1981 7.1 1982 6.0 1983 6.0 1984 4.1
1982 5.9 1983 5.9 1984 4.0 1985 2.8
1983 5.7 1984 3.9 1985 2.7 1986 2.7
1984 3.8 1985 2.7 1986 2.6 1987 2.5
1985 2.6 1986 2.6 1987 2.5 1988 2.4
1986 2.5 1987 2.4 1988 2.4 1989 2.4
1987 2.4 1988 2.3 1989 2.3 1990 2.3
1988 2.3 1989 2.3 1990 2.2 1991 2.2
1989 2.2 1990 2.2 1991 2.2 1992 2.2
1990 2.11991 2.11992 2.11993 2.1
1991 2.0 1992 2.0 1993 2.0 1994 2.0
1992 2.0 1993 2.0 1994 2.0 1995 2.0
1993 1.9 1994 1.9 1995 1.9 1996 1.9
1994 1.8 1995 1.8 1996 1.8 1997 1.8
1995 1.71996 1.71997 1.719&8 1.7
1996 1.6 1997 1.6 1998 1.6 1999 1.6
1997 1.5 1998 1.5 1999 1.5 2000 1.5

E""
1ir:3

18.3
8.6
8.4
7.0
5.7
5.6
3.7
2.6
2.5
2.3
2.2
2.1
2.0
2.0
1.9
1.8
1.7
1.6
1.5

MY"
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

1993 1994 1995
MY" E"" MY" E"· MY" E""

1974 1ir:3 1975 1ir:3 1976 1ir:3
1975 18.3 1976 18.3 1977 18.3
1976 18.2 1977 18.2 1978 18.2
1977 18.1 1978 18.1 1979 8.4
1978 18.0 1979 8.3 1980 8.3
1979 8.1 1980 8.1 1981 6.8
1980 7.9 1981 6.7 1982 5.6
1981 6.6 1982 5.5 1983 5.5
1982 5.3 1983 5.3 1984 3.6
1983 5.2 1984 3.5 1985 2.5
1984 3.4 1985 2.4 1986 2.4
1985 2.4 1986 2.3 1987 2.2
1986 2.3 1987 2.2 1988 2.1
1987 2.1 1988 2.1 1989 2.1
1988 2.0 1989 2.0 1990 2.0
1989 1.9 1990 1.9 1991 1.9
1990 1.8 1991 1.8 1992 1.8
1991 1.7 1992 1. 7 1993 1. 7
1992 1.6 1993 1.6 1994 1.6
1993 1.5 1994 1.5 1995 1.5

E"·
19:8

18.3
18.2
18.1
18.0
17 .9
7.9
7.7
6.4'
5.2
5.0
3.3
2.3
2.2
2.0
1.9
1.8
1.7
1.6
1.5

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

°MY'-- Indicates the model year .
• oE -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMP=75 Degrees F. 20.6% of VMT traveled
in cold start. 52.1% of VMT In stabilized. and 27.3% of VMT in a hot start. Emissions are based on the January 1
mileage accumulation figures given in Table 2.3.4.



H-132 TABLE 2.3.2B

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

CO

DATE MAY 25, 1985

1980 1981 1982 1983 1984
MY· E·· MY. E.. MY. E·· MY· E••

1962 182.5 1963 1'i'2":5 1'964 182.5 1965 1'i'2":5
1963 181.5 1964 181.5 1965 181.5 1966 181.5
1964 180.4 1965 180.4 1966 180.4 1967 180.4
1965 179.3 1966 179.3 1967 179.3 1968 179.3
1966 178.0 1967 178.0 1968 178.0 1969 178.0
1967 176.6 1968 176.6 1969 176.6 1970 147.9
1968 175.1 1969 175.1 1970 146.2 1971 146.2
1969 173.5 1970 144.4 1971 144.4 1972 144.4
1970 142.4 1971 142.4 1972 142.4 1973 142.4
1971 140.2 1972 140.2 1973 140.2 1974 138.8
1972 137.9 1973 137.9 1974 136.6 1975 136.6
1973 135.4 1974 134.2 1975 134.2 1976 134.2
1974 131.6 1975 131.6 1976 131.6 1977 131.6
1975 128.7 1976 128.7 1977 128.7 1978 128.7
1976 125.7 1977 125.7 1978 125.7 1979 49.2
1977 122.4 1978 122.4 1979 45.7 1980 45.7
1978 118.8 1979 41.9 1980 41.9 1981 35.0
1979 37.7 1980 37.7 1981 33.2 1982 23.2
1980 33.3 1981 31.3 1982 21.2 1983 21.2
1981 30.0 1982 19.9 1983 19.9 1984 13.1

MY·
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··
182.5
181.5
180.4
179.3
178.0
176.6
175.1
173.5
171.8
140.2
137.9
135.4
132.7
128.7
125.7
122.4
118.8
114.9
33.3
30.3

January 1 of Calendar Year
1985 1986 1987 1988 1989 1990 1991

MY· E.. MY· E·· MY· E·· MY· E·· MY· E.. MY. E.. MY. E••
1966 1'i'2":5 1967 1'i'2":5 1968 182.5 1969 182.5 1970 1"54:6 1971 154:'6 "i972 15'4:6
1967 181.5 1968 181.5 1969 181.5 1970 153.4 1971 153.4 1972 153.4 1973 153.4
1968 180.4 1969 180.4 1970 152.2 1971 152.2 1972 152.2 1973 152.2 1974 150.3
1969 179.3 1970 150.9 1971 150.9 1972 150.9 1973 150.9 1974 149.0 1975 149.0
1970 149.4 1971 149.4 1972 149.4 1973 149.4 1974 147.6 1975 147.6 1976 147.6
1971 147.9 1972 147.9 1973 147.9 j974 146.1 1975 146.1 1976 146.1 1977 146.1
1972 146.2 1973 146.2 1974 144.5 1975 144.5 1976 144.5 1977 144.5 1978 144.5
1973 144.4 1974 142.8 1975 142.8 1976 142.8 1977 142.8 1978 142.8 1979 67.3
1974 140.9 1975 140.9 1976 140.9 1977 140.9 1978 140.9 1979 65.3 1980 65.3
1975 138.8 1976 138.8 1977 138.8 1978 138.8 1979 63.1 1980 63.1 1981 44.3
1976 136.6 1977 136.6 1978 136.6 1979 60.8 1980 60.8 1981 43.3 1982 33.2
1977 134.2 1978 134.2 1979 58.2 1980 58.2 1981 42.2 1982 32.1 1983 32.1
1978 131.6 1979 55.4 1980 55.4 1981 40.9 1982 30.9 1983 30.9 1984 22.6
1979 52.4 1980 52.4 1981 39.6 1982 29.6 1983 29.6 1984 21.5 1985 13.1
1980 49.2 1981 38.2 1982 28.2 1983 28.2 1984 20.3 1985 12.5 1986 12.5
1981 36.7 1982 26.6 1983 26.6 1984 18.9 1985 11.9 1986 11.9 1987 13.3
1982 25.0 1983 25.0 1984 17.5 1985 11.1 1986 11.1 1987 12.0 1988 12.0
1983 23.2 1984 15.9 1985 10.4 1986 10.4 1987 10.5 1988 10.5 1989 10.5
1984 14.2 1985 9.5 1986 9.5 1987 9.0 1988 9.0 1989 9.0 1990 9.0
1985 9.0 1986 9.0 1987 7.9 1988 7.9 1989 7.9 1990 7.9 1991 7.9

January 1 of Calendar Year
20031992 1993

MY· E·· MY. E••
19fi 154.6 1974 152.5
1974 151.4 1975 151.4
1975 150.3 1976 150.3
1976 149.0 1977 149.0
1977 147.6 1978 147.6
1978 146.1 1979 70.9
1979 69.2 1980 69.2
1980 67.3 1981 46.1
1981 45.2 1982 35.2
1982 34.2 1983 34.2
1983 33.2 1984 24.6
1984 23.7 1985 14.2
1985 13.7 1986 13.7
1986 13.11987 15.7
1987 14.5 1988 14.5
1988 13.3 1989 13.3
1989 12.0 1990 12.0
1990 10.5 1991 10.5
1991 9.0 1992 9.0
1992 7.9 1993 7.9

1994 1995 1996 1997
MY. E.· MY· E.· MY. E·. MY· E··

1975 152.5 1976 1'52:5 1977 152.5 1978 152.5
1976 151.4 1977 151.4 1978 151.4 1979 76.5
1977 150.3 1978 150.3 1979 75.3 1980 75.3
1978 149.0 1979 73.9 1980 73.9 1981 49.0
1979 72.5 1980 72.5 1981 48.4 1982 38.3
1980 70.9 1981 47.7 1982 37.6 1983 37.6
1981 46.9 1982 36.9 1983 36.9 1984 27.8
1982 36.1 1983 36.1 1984 27.1 1985 16.0
1983 35.2 1984 26.4 1985 15.6 1986 15.6
1984 25.5 1985 15.2 1986 15.2 1987 19.4
1985 14.7 1986 14.7 1987 18.6 1988 18.6
1986 14.2 1987 17.7 1988 17.7 1989 17.7
1987 16.7 1988 16.7 1989 16.7 1990 16.7
1988 15.7 1989 15.7 1990 15.7 1991 15.7
1989 14.5 1990 14.5 1991 14.5 1992 14.5
1990 13.3 1991 13.3 1992 13.3 1993 13.3
1991 12.0 1992 12.0 1993 12.0 1994 12.0
1992 10.5 1993 10.5 1994 10.5 1995 10.5
1993 9.0 1994 9.0 1995 9.0 1996 9.0
1994 7.9 1995 7.9 1996 7.9 1997 7.9

1998 1999 2000
MY· E·. MY· E·· MY. E··

T919 77"':1 1980 77"':1 1981 50.7
1980 76.5 1981 50.1 1982 40.1
1981 49.6 1982 39.6 1983 39.6
1982 39.0 1983 39.0 1984 29.6
1983 38.3 1984 29.1 1985 16.9
1984 28.5 1985 16.6 1986 16.6
1985 16.3 1986 16.3 1987 21.6
1986 16.0 198T 20.9 1988 20.9
1987 20.2 1988 20.2 1989 20.2
1988 19.4 1989 19.4 1990 19.4
1989 18.6 1990 18.6 1991 18.6
1990 17.7 1991 17.7 1992 17.7
1991 16.7 1992 16.7 1993 16.7
1992 15.7 1993 15.7 1994 15.7
1993 14.5 1994 14.5 1995 14.5
1994 13.3 1995 13.3 1996 13.3
1995 12.0 1996 12.0 1997 12.0
1996 10.5 1997 10.5 1998 10.5
1997 9.0 1998 9.0 1999 9.0
1998 7.9 1999 7.9 2000 7.9

2001 2002
MY· E·· MY. E··

1982~ 1983 40.6
1983 40.1 1984 30.6
1984 30.1 1985 17.5
1985 17.2 1986 17.2
1986 16.9 1987 22.7
1987 22.2 1988 22.2
1988 21.6 1989 21.6
1989 20.9 1990 20.9
1990 20.2 1991 20.2
1991 19.4 1992 19.4
1992 18.6 1993 18.6
1993 17.7 1994 17.7
1994 16.7 1995 16.7
1995 15.7 1996 15.7
1996 14.5 1997 14.5
1997 13.3 1998 13.3
1998 12.0 1999 12.0
1999 10.5 2000 10.5
2000 9.0 2001 9.0
2001 1.9 2002 7.9

MY·
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··
31:0

17.7
17.5
23.2
22.7
22.2
21.6
20.9
20.2
19.4
18.6
17.7
16.7
15.7
14.5
13.3
12.0
10.5
9.0
7.9

.MY -- Indicates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP*75 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabilized. and 27.3% of VMT In a hot start. Emissions are based on the January I
mileage accumulation figures given In Table 2.3.4.
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

NOx

1980 1981 1982 1983

E··
~

4.3
3.8
3.7
3.7
3.7
3.7
2.3
2.3
2.2
2.8
2.7
2.6
2.1
2.0
1 . 1
1.0
1.0
0.9
0.9

1991
MY·

1912
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

.. _.. _u. E.. MY.

~ 1971
4.3 1972
4.3 1973
4.3 1974
3'.7.1975
3.7 1976
3.7 1977
3.6 1978
3.6 1979
2.2 1980
2. 1 1981
2.0 1982
2.6 1983
2.5 1984
2.4 1985
2.0 1986
1.9 1987
1.0 1988
0.9 1989
0.9 1990

1986 1987 1988 1989 1990
MY· E.. MY. E.· M~- ~-- ~,­

1967~ 1968~ 1969~ 1970
1968 3.11969 3.11970 4.3'1971
1969 3.1 1970 4.3 1971 4.3 1972
1970 4.3 1971 4.3 1972 4.3 1973
1971 4.3 1972 4.3 1973 4.3 1974
1972 4.3 1973 4.3 1974 3.7 1975
1973 4.3 1974 3.7 1975 3.7 1976
1974 3.6 1975 3.6 1976 3.6 1977
1975 3.6 1976 3.6 1977 3.6 1978
1976 3.6 1977 3.6 1978 3.6 1979
1977 3.5 1978 3.5 1979 2.1 1980
1978 3.5 1979 2.0 1980 2.0 1981
1979 1.9 1980 1.9 1981 1.9 1982
1980 1.8 1981 1.8 1982 2.5 1983
1981 1.7 1982 2.4 1983 2.4 1984
1982 2.3 1983 2.3 1984 2.3 1985
1983 2.2 1984 2.2 1985 1.9 1986
1984 2.0 1985 1.9 1986 1.9 1987
1985 1.8 1986 1.8 1987 0.9 1988
1986 1.7 1987 0.9 1988 0.9 1989

E··
~

3.1
3.1
3.1
4.3
4.3
4.3
4.3
3.6
3.6
3.5
3.5
3.5
1.8
1.7
1.6
2.2
2.0
1.9
1.7

1985
MY·

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

January 1 of Calendar Year
1984

E·· MY· E.·
~1965~

3.1 1966 3.1
3. 1 1967 3. 1
3. 1 1968 3. 1
3.1 1969 3.1
3.1 1970 4.3
4.3 1971 4.3
4.3 1972 4.3
4.3 1973 4.3
4.3 1974 3.6
3.5 1975 3.5
3.5 1976 3.5
3.5 1977 3.5
3.4 1978 3.4
3.4 1979 1.7
1 .6 1980 1 .6
1.4 1981 1.4
1.3 1982 2.0
1.9 1983 1.9
1.8 1984 1.8

MY·
1964
1965
1966

·1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

E··
~

3.1
3.1
3.1
3.1
3.1
3.1
4.3
4.3
4.3
4.3
3.5
3.5
3.4
3.4
3.3
1.4
1.3
1.1
1.8

MY·
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

E··
~

3. 1
3.1
3. 1
3.1
3.1
3.1
3.1
4.3
4.3
4.3
4.3
3.5
3.4
3.4
3.3
3.3
1.3
1 . 1
1.0

MY·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

~
3.1
3.1
3.1
3.1
3. 1
3. 1
3.1
3.1
3.1
4.3
4.3
4.3
4.3
3.4
3.4
3.3
3.3
3.2
1.1
1.0

MY·
1961
1962
1963
1964
1965
1966
1967
1968
1~69

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1992 1995
January 1 of Calendar Year

1997 1998 19991996 2000 200 1 2002 2003
MY. E.. MY· E·· MY. E·· MY. E••

1981~ 1982 --u 1983 --u 1984 -n
1982 3.4 1983 3.4 1984 3.4 1985 2.5
1983 3.3 1984 3.3 1985 2.4 1986 2.4
1984 3.3 1985 2.4 1986 2.4 1987 1.5
1985 2.4 1986 2.4 1987 1.5 1988 1.5
1986 2.4 1987 1.5 1988 1.5 1989 1.5
1987 1.5 1988 1.5 1989 1.5 1990 1.5
1988 1.4 1989 1.4 1990 1.4 1991 1.4
1989 1.4 1990 1.4 1991 1.4 1992 1.4
1990 1.4 1991 1.4 1992 1.4 1993 1.4
1991 1.3 1992 1.3 1993 1.3 1994 1.3
1992 1.3 1993 1.3 1994 1.3 1995 1.3
1993 1.3 1994 1.3 1995 1.3 1996 1.3
1994 1.2 1995 1.2 1996 1.2 1997 1.2
1995 1.2 1996 1.2 1997 1.2 1998 1.2
1996 1 . 1 1997 1 . 1 1998 1 . 1 1999 1 . 1
1997 1.0 1998 1.0 1999 1.0 2000 1.0
1998 1.0 1999 1.0 2000 1.0 2001 1.0
1999 0.9 2000 0.9 2001 0.9 2002 0.9
2000 0.9 2001 0.9 2002 0.9 2003 0.9

E··
~

2.6
3.3
3.3
3.2
2.4
2.3
1.4
1.4
1.4
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

E··--n
3.8
2.6
2.6
2.5
3.2
3.1
3.0
2.3
2.3
1.3
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

E··--n
3.8
3.8
2.6
2.5
2.5
3.1
3.0
3.0
2.3
2.2
1.3
1.3
1.2
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

1993 1994
MY. E·· MY. E••

1914 --n 1975 --n
1975 3.8 1976 3.8
1976 3.8 1977 3.8
1977 3.7 1978 3.7
1978 3.7 1979 2.5
1979 2.5 1980 2.5
1980 2.4 1981 2.4
1981 2.3 1982 3.0
1982 3.0 1983 3.0
1983 2.9 1984 2.9
1984 2.8 1985 2.2
1985 2.2 1986 2.2
1986 2.11987 1.3
1987 1 . 2 1988 1 . 2
1988 1.2 1989 1.2
1989 1. I 1990 1.1
1990 1. a 1991 1. a
1991 1.0 1992 1.0
1992 0.9 1993 0.9
1993 0.9 1994 0.9

E··
~

3.8
3.8
3.7
3.7
3.7
2.4
2.3
2.3
2.9
2.8
2.7
2.1
2. 1
1.2
1.1
1.0
1.0
0.9
0.9

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

·MY -- Indicates the model year.
··E -- Indicates the average grams/mile emission level for model year 'MY' on January 1 of the given calendar year. These

emissIon levels are calculated for the basic test conditions: 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT in stabilized, and 27.3% of VMT In a hot start. Emissions are based on the January 1
mileage accumulation figures given In Table 2.3.4.
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TABLE 2.3.3

IDLE EI'\ISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

* IER • ZI'\L + (DR * 1'\)

Zero I'\i Ie Deterioration
I'\odel Emi ss ion Leve 1 Rate

~ Years (Grams/l'\i n.) (Gm/l'\in/l0K I'\i)

HC Pre-1970 2.06 0.03
1970-1973 1.09 0.04
1974-1978 1.09 0.03
1979-1980 0.06 0.02

1981 0.10 0.02
1982-1983 0.07 0.02

1984 0.04 0.01
1985-1986 0.04 0.01

1987+ 0.04 0.01

CO Pre-1970 22.04 0.45
1970-1973 12.74 0.52
1974-1978 12.74 0.49
1979-1980 1.52 0.32

1981 2.21 0.27
1982-1983 1.72 0.24

1984 0.69 0.14
1985-1986 0.49 0.28

1987+ 0.49 0.28

NOx Pre-1970 0.10 0.0
1970-1973 0.05 0.0
1974-1978 0.04 0.0
1919-1980 0.01 0.0

1981 0.06 0.0
1982-1983 0.06 0.0

1984 0.05 0.0
1985-1986 0.02 0.0

1987+ 0.02 0.0

'* WHERE IER • Idle emission rate
ZI'\L • Zero mile level
DR • Deterioration Rate
1'\ • Cumulative I'\ileage / 10.000

DATE I'\AY 25. 1985
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TABLE 2.3.4

REGISTRATION ~IX AND
~ILEAGE ACCU~ULATION RATES FOR

HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

Jan 1
~odel July 1 ~i leage Jan 1 ~i leage Jan 1
Year Reg istrat ion Accumul at ion Reg istrat.i on Accumulat i on ~i leage

Index**. ~ix* Rate ~ix Rate Accumulation
per truck * (fleet) (f 1eet)

1 0.067 18352. 0.022 .18352. 2294.
2 0.085 16946. 0.085 18000. 13720.
3 0.081 15648. 0.081 16621. 31021.
4 0.077 14449. 0.077 15348. 46997.
5 0.073 13342. 0.073 14172. 61748.

6 0.069 12320. 0.069 13086. 75370.
7 0.065 11376. 0.065 12084. 87947.
8 0.061 10504. 0.061 11158. 99562.
9 0.057 9700. 0.057 10303. 110286.

10 0.053 8956. 0.053 9514. 120188.

11 0.048 8270. 0.048 8784. 129332.
12 0.044 7637. 0.044 8112. 137775.
13 0.040 7052. 0.040 7491. 145572.
14 0.036 6511. 0.036 6917. 152771.
15 0.032 6012. 0.032 6386. 159419.

16 0.028 5552. 0.028 5897. 165557.
17 0.024 5126. 0.024 5445. 171225.
18 0.020 4734. 0.020 5028. 176458.
19 0.016 4371. 0.016 4643. 181291.
20+ 0.024 4036. 0.024 4287. 185753.

* Default information that may be aitered by the ~OBILE3

user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : ~AY 25. 1985



H-136

TABLE 2.3.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II
JANUARY 1. 1988

(A) (B) (C·A*B/DAF) (D) (C*O/TFNORM)
Model LDT2 Fleet Sales LDGT2 Annua 1 Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (C*D) Fractions

1988 0.022 0.760 0.017 0.019 18352. 355.7 0.032
1987 0.085 0.790 0.067 0.077 18000. 1380.3 0.123
1986 0.081 0.820 0.066 0.076 16621. 1260.7 0.112
1985 0.077 0.840 0.065 0.074 15348. 1133.6 O. 101
1984 0.073 0.870 0.064 0.073 14172. 1027.8 0.091

1983 0.069 0·900 0.062 0.071 13086. 928.0 0.083
1982 0.065 0·920 0.060 0.068 12084. 825.2 0.073
1981 0.061 0.940 0.057 0.065 11158. 730.6 0.065
1980 0.057 0.966 0.055 0.063 10303. 647.8 0.058
1979 0.053 0·972 0.052 0.059 9514. 559.7 0.050

1978 0.048 0.991 0.048 0.054 8784. 477 .2 0.042
1977 0.044 0·995 0.044 0.050 8112. 405.5 0.036
1976 0.040 0.997 0.040 0.046 7491. 341 •1 0.030
1975 0.036 0.998 0.036 -0.041 6917. 283.S 0.025
1974 0.032 1.000 0.032 0.037 6386. 233.4 0.021

1973 0.028 1.000 0.028 0.032 5897. 188.6 0.017
1972 0.024 1.000 0.024 0.027 5445. 149.2 0.013
1971 0.020 1.000 0.020 0.023 5028. 114.8 0.010
1970 0.016 1.000 0.016 0.018 4643. 84.8 0.008
1969- 0.024 1.000 0.024 0.027 4287. 117.5 0.010

OAF: 0.876 TFNORM: 11245.4

WHERE

A • January 1 registration mix from Table 2.3.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 2.3.4.

adjusted to January 1
0(1) • Annual Miles(l)
D(MYI) •. 25ic (Annual Miles(MYI» + .75*(Annual Miles(MYI-1». MYI·2 ..... 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985
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TABLE 2.3.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR HIGH ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS II

* SCF(s,sadj) SF(s)/SF(sadj)

SF(s) EXP(A + B*s + C*s' + O*S· + E*s' + F*s'). HC & CO
A + B*s + C*s' + O*s' + E*s' + F*s' , NOx

Pollutant
and

Model Years ABC 0 E ~F __

HC
Pre-1910 0.224612E+01 -0.290913E+00 0.158890E-Ol -0.412494E-03 0.694011E-05 -0.392198E-01

1910-1913 0.215361E+Ol -0.283451E+00 0.156948E-Ol -0.469159E-03 0.693832E-05 -0.394101E-01
1914-1918 0.211340E+Ol -0.285616E+00 0.163180E-Ol -0.5OO193E-03 0.155061E-05 -0.431181E-01

1919+ 0.239540E+Ol -0.335781E+00 0.211609E-Ol -0.131550E-03 0.120115E-04 -0.148566E-07

CO
Pre-1970 0.181978E+Ol -0.254663E+00 0.152347E-Ol -0.487397E-03 0.758201E-05 -0.449514E-07

1910-1913 0.231868E+01 -0.341141E+00 0.209446E-Ol -0.665891E-03 0.102225E-04 -0.598264E-01
1914-1918 0.215481E+Ol -0.329116E+00 0.210112E-Ol -0.689051E-03 0.108390E-04 -0.641125E-01

1919+ 0.248141E+Ol -0.391562E+00 0.210121E-01 -0.916118E-03 0.165210E-04 -0.104317E-06

NOx
Pre-1910 0.244424E+Ol -0.250101E+00 0.138293E-Ol -0.287025E-03 O. 201585E -05 0.0

1910-1913 0.144825E+Ol -0.122444E+00 0.195024E-02 -0. 171018E-03 0.125771E-05 0.0
1914-1978 0.153441E+Ol -0.125671E+00 0.185919E-02 -0. 169428E-03 0.125494E-05 0.0

1919+ 0.942131E+OO -0.423240E-Ol 0.386253E-02 -0.939853E-04 O.153883E-06 0.0

* WHERE: s = average speed (mph)
sadj = basic test procedure speed: adjusted for fraction of cold start operation x

and fraction of hot start operation w, [ l/sadj • (w+x)/26 + (l-w-x)/16 )

DATE : MAY 25, 1985
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TABLE 2.3.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

Pol
Model
Years

• TCF(b)

Test segment 1
TC Low TC High

EXP( TC(b) • (T - 75.0))

Test segment 2
TC Low TC High

Test segment 3
TC Low .TC High

HC Pre-1970'
1970-1973
1974-1978
1979-1983
1984-1987

1988+

-0.20623E-Ol
-0.24462E-Ol
-0.21255E-Ol
-0.23517E-Ol
-0. 27793E-Ol
-0.33883E-Ol

-O."1438·lE=-01
-0. 12552E-Ol
-0.10888E-Ol
-0. 14095E-Ol
-0. 14095E-Ol
0.11959E-Ol

-0.24032E-02
-0.32017E-02
-0.52755E-03
-0. 88057E-02
-0.10177E-Ol
-0.10113E-Ol

0.13219E-02
0.42667E-02

-0. 47925E-03
0.26179E-Ol
0.26179E-Ol

-0. 12627E-04

-0.10081E-02
-0.86884E-03
0.93659E-03

-0. 16222E-02
-0. 82680E-02
-0.80650E-02

0.34799E-02
0.75843E-02
0.76666E-02
0.24297E-Ol
0.24297E-Ol
0.78765E-02

CO Pre-1970 -0. 13487E-Ol
1970-1973 -0.21126E-Ol
1974-1978·-0.20843E-Ol
1979-1983 -0.24835E-Ol
1984-1987 see NOTE 2

1988+ see NOTE 2

-0. 14691E-Ol
-0.38767E-Ol
-0.21165E-Ol
-0. 19612E-Ol
-0. 19612E-Ol
-0. 12596E-Ol

0.15784E-02
-0. 15289E-02
-0.59951E-02
-0.88336E-02
-0. 17783E-Ol
-0. 18813E-Ol

0.37462E-02
0.84685E-02
0.23603E-Ol
0.48537E-Ol
0.48537E-Ol
0.13861E-Ol

0.11097E-02
0.15749E-02
0.18253E-02

-0. 11553E-02
-0.10871E-Ol
-0.11951E-Ol

0.11014E-Ol
0.25179E-Ol
0.28483E-Ol
0.31439E-Ol
0.31439E-Ol
0.96939E-02

NOx Pre-1970
1970-1973
1974-1978
1979-1987

1988+

-0. 16897E-03
-0.25074E-03
0.38855E-02

-0.76044E-02
-0.5371OE-02

0.38841E-02
-0. 10389E -02
-0. 18301E-Ol
-0.26153E-Ol
-0.34416E-Ol

-0.89245E-02
-0.59791E-02
-0.24156E-02
-0.68045E-02
-0. 65050E-02

-0.87325E-02
-0.92466E-02
-0.10925E-Ol
-0. 18603E-Ol
-0.35871E-Ol

-0. 72580E-02
-0.62690E-02
-0.21188E-02
-0.54198E-02
-0. 85650E-02

-0.10839E-Ol
-0.10108E-Ol
-0. 18042E-Ol
-O.20878E-01
-0.28830E-Ol

• WHERE :

TCF(b)

T
TC(b)

75.0

Temperature correction factor for appropriate pollutant.
ambient temperature. and model year; for test segment b
Ambient temperature (Fahrenheit)
Temperature correction factor coefficient for appropriate pollutant.
reference temperature and model year; for test segment b
Reference temperature

NOTE 1: The temperature correction factor Is used in conjunction With the Rlpstwxn
correction factor given In Table 2.3.7B.

NOTE 2 Offset model used for Bag, 1 CQ. Offset ~ -1.3812.(1 - 75.0).

DATE : MAY 25. 1985



H-139

TABLE 2.3~7B

NOR~ALIZED BAG FRACTIONS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

Normalized Fractions
~odel Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

Pol Years _B_l_ ---ll.. --ll-. -!tL --U.. ---!.L --!5L --.Q.2-

HC Pre-1970 1.282 0.025 0.973 0.028 0.839 0.019 1.000 0.025
19.70-1973 1.345 0.074 0.946 0.054 0.842 0.048 1.000 0.056
197~-1978 1.398 0.060 0.885 0.055 0.919 0.036 1.000 0.051
1979-1983 1.860 0.345 0.766 0.234 0.804 0.196 1.000 0.243
1984-1986 2.200 0.714 0·571 0.171 0.914 0.143 1.000 0.28'

1987+ 2.634 1.104 0.368 0.499 0.973 0.391 1.000 0.594

CO Pre-1970 1.277 0.033 1.017 0.029 0.758 0.0.2.5 1.000 0.029
1970-1973 1.442 0.071 0.996 0.042 0.674 0.Q33 1.000 0.046
1974-1978 1·573 0.054 0.902 0.079 0.755 0.0,~9 1.000 0.060
1979-1983 1.972 0.176 0.881 0.157 0.628 0.le9 1.000 0.139
1984-1986 2.438 0.282 0.658 0.062 0.621 0.077 1.000 0.111

1987+ 3.941 2.009 0.0 1.186 0.689 1.01;4 1.000 1.308

NOx Pre-1970 1. 121 0.009 0.785 0.001 1. 319 "'0. OQ9 1.000 0.0
1970-1973 1.199 -0.004 0.793 -0.002 1.245 0.0:06 1.000 0.0
1974-1978 1. ~62 0.022 0.770 0.004 1.242 O.O·T] 1.000 0.014
1979-1986 1.372 0.040 0.766 0.046 1. 167 0.063 1.000 0.051

1987+ 1.830 0.169 0.703 0.149 0.939 0.222 1.000 0.173

NOTE: The fractions given in this table are used in the~~alculation of the
operating-model temperature correction factor (O~TtF).

WHERE : O~TCF

TER~l

TER~2

TER~3

DENO~

W
X

TCF (b)

• ((TER~l + TER~2 + TER~3)/DENO~)

• W *TCF (l)*(Bl+Dl*~)

• (1-W-X)*TCF(2)*(B2+D2*~)

• X *TCF(3)*(B3+D3*~)

• BO + DO*~

• Fraction of V~T in the cold start mode
• Fraction of V~T in the hot start mode
• Temperature correction factor for pollutant, model

year; for test segment b
• Cumulative mileage I 10,000

DATE ~AY 25, 1985
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TABLE 2.3.8A

AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

* ACCF- U*V*(A + B*(T-75) -1) + 1

Model HC CO NOx
Years A B A B A B

Pre-1979 0.1023E+01 0.3344E-02 0.1202E+Ol 0.1808E-02 0.1299E+Ol 0.5643E-04
1979+ 0.1000E+01 0.3512E-02 O. 1130E+0 1 0.1528E-02 0.1221E+01 0.4262E-03

* WHERE :

ACCF - Air Conditioning Correction Factor
V - Fraction of vehicles which are equipped with AC given in Table 2.3.8B
U - Fraction of vehicles with AC that are using it - (DI-DILO)/(DIHI-DI).

O<-U<-l
01 • Discomfort index • (DB+WB)*.4+15
DILO • The highest discomfort index where no AC is used
DIHI • The lowest discomfort index where all vehicles with AC use it
DB - Dry bulb temperature (Fahrenheid
WB - Wet bulb temperature (Fahrenheit)
T • Ambient temperature (Fahrenheit)

TABLE 2.3.8B

ESTIMATED FRACTION .OF
HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II
EQUIPPED WITH AIR CONDITIONING

Model
Years

Pre-1977
1977
1978+

Fraction Equipped
With Air Conditioning

DATE MAY 25. 1985
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TABLE 2.3.9

EXTRA LOAD CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I I

'* XLCF • (XLC-l) '*u + 1

Model Coefficients (XLC)
Years HC CO NOx

Pre-1970 1.0786 1.2765 0.9535
1970-1973 1.0495 1. 1384 1.0313
1974-1978 1.0556 1. 1347 1.0753

1979+ 1.0455 1.3058 1.0719

Ie WHERE :

XLCF • Extra load correction factor
U • Fraction of VMT with an extra load
XLC • Correction factor coefficient

TABLE 2.3.10

TRAILER TOWING CORRECTION FACTOR COEFFICIENTS
FOR HIGH ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS II

* TTCF • (TTC-1) *U + 1

Model
Years

Coefficients (TTC)
He CO NOx

Pre-1970
1970-1973
1974-1978

1979+

* WHERE :

1.2614
1.2762
1.7288
1.5909

1·9327
1.8940
2.1414
3·9722

1.1184
1•1384
1. 2170
1.3875

TTCF • Trailer towing correction factor
U • Fraction of VMT towing a trailer
TTC • Correction factor coefficient

DATE MAY 25. 1985
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TAB LE 2.4. 1A

EXHAUST EMISSION RATES FOR
HIGH ALTITUOE

HEAVY DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

• BER • ZML + (OR • M)

Zero Mile Deterioration 50.000 Mi Ie
Model Emission Level Rate Emission Level

!.sll Years (Grams/Mile..L (Gm/Mi/10K Mil (Grams/Mile)

HC Pre-1963 22.46 0.31 24.01
1963-1969 23.28 0.32 24.88
1970-1973 12.55 0.37 14.40
1974-1977 11.28 0.22 12.38

1978 9.96 0.19 10.91
1979-1980 4.18 0.19 5.13
1981-1982 3.90 0.17 4.75

1983 3.85 0.17 4.70
1984 3.87 0.17 4.72
1985 3.34 0.06 3.64
1986 2.94 0.06 3.24

1987-1990 1.60 0.09 2.05
1991-1993 1.56 0.08 1.96
1994-1996 1.52 0.08 1.92

1997+ 1.49 0.08 1.88

CO Pre-1963 360.04 4.81 384.08
1963-1969 373.12 4.99 398.07
1970-1973 282.36 6.68 315.76
1974-1977 253.67 5.74 282.37

1978 223.94 5.07 249.29
1979-1980 187.87 4.83 212.02
1981-1982 175.19 4.50 197.69

1983 173.09 4.45 195.34
1ge4 174.18 4.47 196.53
1985 68.67 0.92 73.27
1986 54.59 0.93 59.24

1987-1990 34.41 0.58 37.31
1991-1993 33.68 0.57 36.53
1994-1996 32.77 0.55 35.52

1997+ 32.14 0.54 34.84

NOx Pre-1963 5.24 0.0 5.24
1963-1969 5.43 0.0 5.43
1970-1973 6.23 0.0 6.23
1974-1977 4.08 0.07 4.43

1978 3.60 0.06 3.90
1979-1980 3.43 0.06 3.73
1981-1982 3.20 0.06 3.50

1983 3.16 0.06 3.46
1984 3.18 0.06 3.48
1985 3.19 0.03 3.34
1986· 3.21 0.03 3.36

1987-1990 3.64 0.10 4.14
1991-1993 3.56 0.09 4.01
1994-1996 3.46 0.09 3.91

1997+ 3.40 0.09 3.85

• WHERE BER • BasiC emission rate (untampered)
ZML • Zero mile level
OR • Deterioration rate
M • Cumulative mileage / 10.000

DATE MAY 25. 1985
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TABLE 2.4.1B

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model EmiSsion Rate (Grams/Mile)
fg.1 Years --..2!L --.AQ!L -!Q!L 60K --!.Q!L 100K 1~OK ~

He Pre-1963 22.46 23.08 23.70 24.32 24.94. 25.56 26.18 26.80
1963-1969 23.28 23.92 24.56 25.20 25.84 26.48 27.12 27.76
1970-1973 12.55 13.29 14.03 14.77 15.51 16.25 16.99 17.73
1974-1977 1'1.28 11.72 12.16 12.60 13.04 13.48 13.92 14.36

1978 9.96 10.34 10.72 11.10 11.48 11.86 12.24 12.62

1979-1980 4.18 4.56 4.94 5.32 5.70 6.08 6.46 6.84
1981-1982 3.90 4.24 4.58 4.92 5.~6 5.60 5.94 6.28

1983 3.85 4.19 4.53 4.87 5.21 5.55 5.89 6.23
1984 3.87 4.21 4.55 4.89 5.23 5.57 5.91 6.25
1985 3.34 3.46 3.58 3.70 3.82 3.94 4.06 4.18

1986 2.94 3.06 3.18 3.30 3.42 3.54 3.66 3.78
1987-1990 2.05 2.36 2.68 3.00 3.31 3.63 3.95 4.27
1991-1993 2.01 2.30 2.60 2.90 3.19 3.49 3.79 4.09
1994-1996 1.97 2.26 2.56 2.86 3.15 3.45 3.75 4.05

1997+ 1.94 2.23 2.53 2.83 3.12 3.42 3.72 4.02

CO Pre-1963 360.04 369.66 379.28 388.90 398.52 408.14 417.76 427.38
1963-1969 373. 12 383.10 393.08 403.06 413.04 423.02 433.00 442.98
1970-1973 282.36 295.72 309.08 322.44 335.80 349.16 362.52 375.88
1974-1977 253.67 265.1S 276.63 288.11 299.59 311 .07 322.55 334.03

1978 223.94 234.08 244.22 254.36 264.50 274.64 284.78 294.92

1979-1980 187.87 197.53 207.19 216.85 226.51 236.17 245.83 255.49
1981-1982 175.19 184. 19 193. 19 202.19 211.19 220.19 229.19 238.19

1983 173.09 181 .99 190.89 199.79 208.69 217.59 226.49 235.39
1984 174.18 183.12 192.06 201.00 209.94 218.88 227.82 236.76
1985 68.67 70.51 72.35 74.19 76.03 77.87 79.71 81.55

1986 54.59 56.45 58.31 60.17 62.03 63.89 65.75 67.61
1987-1990 38.40 40.97 43.55 46.13 48.71 51.29 53.87 56.45
1991-1993 37.67 40.22 42.78 45.34 47.90 50.46 53.02 55.58
1994-1996 36.76 39.27 41.79 44.31 46.83 49.35 51.87 54.39

1997+ 36.13 38.62 41. 12 43.62 46.12 48.62 51.12 53.62

NOx Pre-1963 5.24 5.24 5.24 5.24 5.24 5.24 5.24 5.~4

1963-1969 5.43 5.43 5.43 5.43 5.43 5.43 5.43 5.43
1970-1973 6.23 6.23 6.23 6.23 6.23 6.23 6.23 6.23
1974-1977 4.08 4.22 4.36 4.50 4.64 4.78 4.92 5.06

1978 3.60 3.72 3.84 3.96 4.08 4.20 4.32 4.4.4

1979-1980 3.43 3.55 3.67 3.79 3.91 4.03 4.15 4.27
1981-1982 3.20 3.32 3.44 3.56 3.68 3.80 3.92 4.04

1983 3.16 3.28 3.40 3.52 3.64 3.76 3.88 4.00
1984 3.18 3.30 3.42 3.54 3.66 3.78 3.90 4.02
1985 3.19 3.25 3.31 3.37 3.43 3.49 3.55 3.61

1986 3.21 3.27 3.33 3.39 3.45 3.51 3.57 3.63
1987-1990 3.81 4.15 4.50 4.84 5.19 5.53 5.88 6.22
1991-1993 3.73 4.05 4.38 4.70 5.03 5.35 5.68 6.00
1994-1996 3.63 3.95 4.28 4.60 4.93 5.25 5.58 5.90

1997+ 3.57 3.89 4.22 4.54 4.87 5.19 5.52 5.84

DATE MAY 25. 1985
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TABLE 2.4.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

** CCEV· (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emissions Trips* Emissions Mi les* Emissions Emissions
Years (Gm/Tr ip) Per Day (Gm/Day) Per Day (Gm/Mi Ie) (Gm/Mi 1e)

Pre-1968 35.96 6.88 101.26 36.70 7.35 16.85
1968-1984 35.96 6.88 101.26 36.70 0.0 9.50

1985+ 8.24 6.88 19.28 36.70 0.0 2.07

* Default information that may be altered by the MOBILE3
user with information about the local area.

'ld: WHERE

CCEV • Total untampered crankcase & evaporative
He emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD = Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC = Crankcase emissions (Gm/Mile)

DATE : MAY 25. 1985
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TABLE 2.4.10

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mi Ie)
Years OK 20K 40K 60K 80K lOOK 120K 140K

Pre-1968 16.85 16.85 16.85 16.85 16.85 16.85 16.85 16.85
1968-1984 9.68 9.70 9.73 9.76 9·79 9.82 9.85 9.87

1985+ 2.39 2.45 2.50 2.56 2.61 2.67 2.72 2.78

DATE MAY 25. 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUOE
HEAVY OUTY GASOLINE POWEREO VEHICLES

~ TOTAL HC (INCLUOES EVAP & CRANKCASE)

January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E·· MY. E·· MY. E.· MY· E.· MY· E·· MY· E·· MY· E·· MY. E.· MY. E·. MY· E·. MY. E.. MY. E••
1961 44:8 1962 44:8 1963 A6":2 1964 46.2 1965 46.2 1966 46':2"i967 46.2 196ii 38.9 1969 JS:9 1970~ 1971 29.0 1972 29.0
1962 44.7 1963 46.1 1964 46.1 1965 46.1 1966 46.1 1967 46.1 1968 38.8 1969 38.8 1970 i8.91971 28.9 1972 28.9 1973 28.9
1963 46.0 1964 46.0 1965 46.0 1966 46.0 1967 46.0 1968 38.6 1969 38.6 1970 28.8 1971 28.8 1972 28.8 1973 28.8 1974 24.9
1964 45.9 1965 45.9 1966 45.9 1967 45.9 1968 38.5 1969 38.5 1970 28.6 1971 28.6 1972 28.6 1973 28.6 1974 24.8 1975 24.8
1965 45.7 1966 45.7 1967 45.7 1968 38.4 1969 38.4 1970 28.4 1971 28.4 1972 28.4 1973 28.4 1974 24.7 1975 24.7 1976 24.7
1966 45.5 1967 45.5 1968 38.2 1969 38.2 1970 28.2 1971 28.2 1972 28.2 1973 28.2 1974 24.6 1975 24.6 1976 24.6 1977 24.6
1967 45.4 1968 38.0 1969 38.0 1970 28.0 1971 28.0 1912 28.0 1973 28.0 1974 24.5 1975 24.5 1976 24.5 1977 24.5 1978 22.7
1968 37.8 1969 37.8 1970 27.8 1971 27.8 1972 27.8 1973 27.8 1974 24.3 1975 24.3 1976 24.3 1977 24.3 1978 22.6 1979 16.8
1969 37.6 1970 27.5 1971 27.5 1972 27.5 1973 27.5 1974 24.2 1975 24.2 1976 24.2 1977 24.2 1978 22.5 1979 16.7 1980 16.7
1970 27.2 1971 27.2 1972 27.2 1973 27.2 1974 24.0 1975 24.0 1976 24.0 1977 24.0 1978 22.3 1979 16:5 1980 16.5 1981 16.0
1971 26.9 1972 26.9 1973 26.9 1974 23.8 1975 23.8 1976 23.8 1977 23.8 1978 22.1 1979 16.4 1980 16.4 1981 15.8 1982 15.8
1972 26.6 1973 26.6 1974 23.6 1975 23.6 1976 23.6 1977 23.6 1978 22.0 1979 16.2 1980 16.2 1981 15.7 1982 15.7 1983 15.6
1973 26.2 1974 23.4 1975 23.4 1976 23.4 1977 23.4 1978 21.8 1979 16.0 1980 16.0 1981 15.5 1982 15.5 1983 15.4 1984 15.4
1974 23.1 1975 23.1 1976 23.1 1977 23.1 1978 21.5 1979 15.8 1980 15.8 1981 15.3 1982 15.3 1983 15.2 1984 15.2 1985 6.3
1975 22.9 1976 22.9 1977 22.9 1978 21.3 1979 15.5 1980 15.5 1981 15.1 1982 15.1 '1983 15.0 1984 15.0 1985 6.2 1986 5.8
1976 22.6 1977 22.6 1978 '21.0 1979 15.3 1980 15.3 1981 14.8 1982 14.8 1983 14.8 1984 14.8 1985 6.1 1986 5.7 1987 4.6
1977 22.2 1978 20.7 1979 15.0 1980 15.0 1981 14.6 19~2 14.6 1983 14.5 1984 14.5 1985 6.0 1986 5.6 1987 4.4 1988 4.4
1978 20.4 1919 14.6 1980 14.6 19A1 14.3 1982 14.3 1983 14.2 1984 14.2 1985 5.9 1986 5.5 1987 4.3 1988 4.3 1989 4.3
1979 14.3 1980 14.3 1981 14.0 1982 14.0 1983 13.9 1984 13.9 1985 5.8 1986 5.4 1987 4.1 1988 4.1 1989 '4.1 1990 4.1
1980 14.1 1981 13.8 1982 13.8 1983 13.7 1984 13.7 1985 5.8 1986 5.4 1987 4.0 1988 4.0 1989 4.0 1990 4.0 1991 3.9

January 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E·· MY· E••
"ii7'3 29:0 1"97'4 25:"'i 1i75 25:"'i m6 25:"'i "'i977 25:1 T91i 2n 1979 1'"7.4 1980 17":4 19i'1 16:8 19i2 16:8 1983 t'6:7 19ii4 1"ii.8
1974 25.01975 25.01916 25.01977 25.01978 23.21979 17.4 1980 17.41981 16.71982 16.71983 16.71984 16.71985 6.8
1975 24.9 1976 24.9 1977 24.9 1978 23.1 1979 17.3 1980 17.3 1981 16.7 1982 16.7 1983 16.6 1984 16.6 1985 6.8 1986 6.4
1976 24.8 1977 24.8 1978 23.0 1979 17.2 1980 17.2 1981 16.6 1982 16.6 1983 16.5 1984 16.6 1985 6.8 1986 6.3 1987 5.5
1977 24.7 1978 22.9 1979 17.1 1980 17.'1 1981 16.5 1982 16.5 1983 16.5 1984 16.5 1985 6.7 1986 6.3 1987 5.5 1988 5.5
1978 22.8 1979 17.0 1980 17.0 1981 16.4 1982 16.4 1983 16.4 1984 16.4 1985 6.7 1986 6.3 1987 5.4 1988 5.4 1989 5.4
1979 16.9 1980 16.9 1981 16.3 1982 16.3 1983 16.3 1984 '6.3 1985 6.7 1986 6.3 1987 5.4 1988 5.4 1989 5.4 1990 5.4
1980 16.8 1981 16.2 1982 16.2 1983 16.2 1984 16.2 1985 6.6 1986 6.2 1987 5.3 1988 5.3 1989 5.3 1990 5.3 1991 5.1
1981 16.1 1982 16.1 1983 16.1 1984 16.1 1985 6.6 1986 6.2 1987 5.2 1988 5.2 1989 5.2 1990 5.2 1991 5.0 1992 5.0
1982 16.0 1983 15.9 1984 15.9 1985 6.5 1986 6.1 1987 5.2 1988 5.2 1989 5.2 1990 5.2 1991 5.0 1992 5.0 1993 5.0
1983 15.8 1984 15.8 1985 6.5 1986 6.1 1987 5.1 1988 5.1 1989 5.1 1990 5.1 1991 4.9 1992 4.9 1993 4.9 1994 4.9
1984 15.6 1985 6.4 1986 6.0 1987 5.0 1988 5.0 1989 5.0 1990 5.0 1991 4.8 1992 4.8 1993 4.8 1994 4.8 1995 4.8
1985 6.4 1986 6.0 1987 4.9 1988 4.9 1989 4.9 1990 4.9 1991 4.7 1992 4.7 1993 4.7 1994 4.7 1995 4.7 1996 4.7
1986 5.9 1987 4.8 1988 4.8 1989 4.8 1990 4.8 1991 4.7 1992 4.7. 1993 4.7 1994 4.6 1995 4.6 1996 4.6 1997 4.6
1987 4.7 1988 4.7 1989 4.7 1990 4.7 1991 4.6 1992 4.6 1993 4.6 1994 4.5 1995 4.5 1996 4.5 1997 4.5 1998 4.5
1988 4.6 1989 4.6 1990 4.6 1991 4.4 1992 4.4 1993 4.4 1994 4.4 1995 4.4 1996 4.4 1997 4.3 1998 4.3 1999 4.3
1989 4.4 1990 4.4 1991 4.3 1992 4.3 1993 4.3 1994 4.3 1995 4.3 1996 4.3 1997 4.2 1998 4.2 1999 4.2 2000 4.2
1990 4.31991 4.21992 4.21993 4.2199" 4.11995 4.11996 ".11997 ".11998 4.11999 ".12000 4.12001 4.1
1991 ".0 1992 4.0 1993 4.0 1994 4.0 1995 4.0 1996 4.0 1997 3.9 1998 3.9 1999 3.9 2000 3.9 2001 3.9 2002 3.9
1992 3.9 1993 3.9 1994 3.9 1995 3.9 1996 3.9 1997 3.8 1998 3.8 1999 3.8 2000 3.8 2001 3.8 2002 3.8 2003 3.8

.MY -- Indicates the -adel year .
••E -- Indicates the average gra~s/~lle e~tsslon level for model year -MY- on January 1 of the given calendar year. These

emission levels are calculated for the baSIC test conditions: 19.6 MPH. TEMP-75 Degrees F. E~lss10ns are based on
the January 1 ~lleage accu~latlon figures given In Table 2.4.4.
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

CO

DATE MAY 25. 1985

January 1 of Calendar Year
1980 1981 1982 1983 1984 1985

MY· E·. MY. E.. MY. E·· MY· E·. MY. E·· MY. E··
t96i 445:3 T9i'2 445.3 "i96i 46T"6 1964 461.6 1965 461.6 "i966 461.6
1962 443.7 1963 459.9 1964 459.9 1965 459.9 1966 459.9 1967 459.9
1963 457.9 1964 457.9 1965 457.9 1966 457.9 1967 457.9 1968 457.9
1964 455.8 1965 455.8 1966 455.8 1967 455.8 1968 455.8 1969 455.8
1965 453.4 1966 453.4 1967 453.4 1968 453.4 1969 453.4 1970 389.9
1966 450.8 1967 450.8 1968 450.8 1969 450.8 1970 386.4 1971 386.4
1967 448.0 1968 448.0 1969 448.0 1970 382.5 1971 382.5 1972 382.5
1968 444.8 1969 444.8 1970 378.3 1971 378.3 1972 378.3 1973 378.3
1969 441.3 1970373.6 1971 373.6 1972 373.6 1973 373.6 1974 332.1
1970 368.4 1971 368.4 1972 368.4 1973 368.4 1974 327.6 1975 327.6
1971 362.7 1972 362.7 1973 362.7 1974 322.7 1975 322.7 1976 322.7
1972 356.3 1973 356.3 1974 317.2 1975 311.2 1976 317.2 1977 317.2
1973 349.3 1974 311.2 1975 311.2 1976 311.2 1977 311.2 1978 274.8
1974 304.6 1975 304.6 1976 304.6 1977 304.6 1978 268.9 1979 230.7
1975 297.3 1976 297.3 1977 297.3 1978 262.4 1979 224.5 1980 224.5
1976 289.2 1977 289.2 1978 255.3 1979 217.7 1980 217.7 1981 203.0
1977 280.2 1978 247.4 1979 210.2 1980 210.2 1981 196.0 1982 196.0
1978 238.6 1979 201.9 1980 201.9 1981 188.2 1982 188.2 1983 186.0
1979 192.7 1980 192.7 1981 179.7 1982 179.7 1983 177.5 1984 178.6
1980 187.9 1981 175.2 1982 175.2 1983 173.1 1984 114.2 1985 68.7

1986 1987
MY· E·· MY· E··

1967 461.6 1968 46T"6
1968 459.9 1969 459.9
1969 457.9 1970 395.9
1970 393.0 1971 393.0
1971 389.9 1972 389.9
1972 386.4 1973 386.4
1973 382.5 1974 339.8
1914 336.1 1975 336.1
1915 332.1 1916 332.1
1916 321.6 1911 327.6
1971 322.7 1978 284.9
1918 280.1 .1979 241.4
1919 236.3 1980 236.3
1980 230.7 1981 215.1
1981 209.4 1982 209.4
1982 203.0 1983 200.6
1983 193.7 1984 194.8
1984 187.1 1985 71.3
1985 69.6 1986 55.5
1986 54.6 1987 34.4

1988 1989 1990 1991
MY· E·· MY· E·· MY· E·. MY· E.·

"i969 461.6 1910 400.8 1911 400.8 1972 400.8
1910 398.5 1911 398.5 1912 398.5 1913 398.5
1971 395.9 1972 395.9 1973 395.9 1914 351.2
1972 393.0 1913 393.0 1974 348.8 1915 348.8
1913 389.9 1974 346.1 1915 346.1 1916 346.1
1974 343;1 1975 343.1 1916 343.1 1977 343.1
1915 339.8 1976 339.8 1977 339.8 1978 300.0
1916 336.1 1911 336.1 1978 296.8 1979 251.2
1971 332.1 1918 293.2 1919 253.8 1980 253.8
1918 289.2 1919 250.1 1980 250.1 1981233.2
1919 245.9 1980 245.9 1981 229.3 1982 229.3
1980 241.4 1981 225.0 1982 225.0 1983 222.4
1981 220.3 1982 220.3 1983 211.1 1984 219.0
1982 215.1 1983 212.6 1984 213.8 1985 16.8
1983 206.9 1984 208.1 1985 75.1 1986 61.1
1984 201.8 1985 14.4 1986 60.3 1987 38.0
1985 72.9 1986 58.9 1987 37.1 1988 31.1
198'6 51.3 1981 36. 1 1988 36.1 1989 36. I
19a1 35.0 1988 35.0 1989 35.0 1990 35.0
1988 34.4 1989 34.4 1990 34.4 1991 33.1

January 1 of Calendar Year
20031992 1993 1994 1995 1996

MY. E·. MY. E.. MY. E·. MY. E.. MY· E··
"i97'3 4OO':'i 1914 355.5 1915 355.5 1916 355:5 1917 355.5
1974 353.5 1975 353.5 1916 353.5 1977 353.5 1918 312.1
1975 351.2 1976 351.2 1977 351.2 1978 310.1 1979 270.0
1916 348.8 1977 348.8 1978 307.9 1979 261.9 1980 267.9
1977 346.1 1978 305.6 1979 265.6 1980265.6 1981247.6
1978 302.9 1979 263.\ 1980263.1 1981245.3 1982 245.3
1979 260.3 1980 260.3 1981 242.7 1982 242.1 1983 239.8
1980 257.2 1981 239.8 1982 239.8 1983 237.0 1984 238.4
1981 236.7 1982 236.7 1983 233.9 1984 235.2 1985 81.2
1982 233.2 1983 230.4 1984 231.8 1985 80.5 1986 66.6
1983 226.6 1984 227.9 1985 19.7 1986 65.8 1987 41.4
1984 223.7 1985 78.9 1986 64.9 1987 40.8 1988 40.8
1985 77.9 1986 63.9 1987 40.2 1988 40.2 1989 40.2
1986 62.8 1987 39.6 1988 39.6 1989 39.6 1990 39.6
1987 38.8 1988 38.8 1989 38.8 1990 38.8 1991 38.0
1988 38.0 1989 38.0 1990 38.0 1991 31.2 1992 31.2
1989 37.1 1990 37.1 1991 36.3 1992 36.3 1993 36.3
1990 36.1 1991 35.3 1992 35.31993 35.3 1994 34.4
1991 34.2 1992 34.2 1993 34.2 1994 33.3 1995 33.3
1992 33.7 1993 33.7 1994 32.8 1995 32.8 1996 32.8

1991
MY. E··

1978 31:i':9
1979 211.8
1980 210.0
1981 249.8
1982 241.6
1983 242.4
1964 241.2
1985 81.9
1986 61.3
1981 41.9
1988 41.4
1989 40.8
1990 40.2
1991 38.7
1992 38.0
1993 37.2
1994 35.3
1995 34.4
1996 33.3
1997 32.1

1998 1999
MY· E·· MY· E··

1919 273.5 1980 273:5
1980 211.8 1981 253.4
1981 251.7 1982 251.7
1982 249.8 1983 246.8
1983 244.7 1984 246.1
1984 243.8 1985 83.0
1985 82.5 1986 68.5
1986 67.9 1987 42.7
1981 42.3 1988 42.3
1988 41.9 1989 41.9
1989 41.4 1990 41.4
1990 40.8 1991 40.0
1991 39.4 1992 39.4
1992 38.7 1993 38.1
1993 38.0 1994 36.9
1994 36.2 1995 36.2
1995 35.3 1996 35.3
1996 34.4 1997 33.7
1997 32.7 1998 32.7
1998 32.1 1999 32.1

2000 2001 2002
MY· E·· MY· E.· MY· E·.

1981 255.0 1982 255.0 1983 252.0
1982 253.4 1983 250.5 1984 251.9
1983 248.7 1984 250.2 1985 84.3
1984 248.2 1985 83.9 1986 10.0
1985 83.5 1986 69.6 1987 43.7
1986 69.1 1987 43.4 1988 43.4
1987 43.1 1988 43.1 1989 43.1
1988 42.7 1989 42.1 1990 42.1
1989 42.3 1990 42.3 1991 41.5
1990 41.9 1991 41.0 1992 41.0
1991 40.5 1992 40.5 1993 40.5
1992 40.0 1993 40.0 1994 38.9
1993 39.4 1994 38.3 1995 38.3
1994 31.6 1995 37.6 1996 37.6
1995 36.9 1996 36.9 1997 36.2
1996 36.2 1997 35.5 1998 35.5
1997 34.6 1998 34.6 1999 34.6
1998 33.1 1999 33.1 2000 33.1
1999 32.1 2000 32.1 2001 32.1
2000 32.12001 32.12002 32.1

MY·
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··
253.5
84.7
70.4
4 .... 0
43.1
43.4
43.1
41.9
41.5
41.0
39.4
38.9
38.3
36.9
36.2
35.5
34.6
33.1
32.1
32.1

/

·MY

··E
Indicates the model year.
Indicates the average grams/mile emission level for model year -MY- on January 1 of the given calendar year. These
emission levels are calculated for the basIc test conditions: 19.6 MPH. TEMP c 75 Degrees F. EmIssions are based on
the January I mileage accumulation figures given In Table 2.4.4.



H-1..8 TABLE 2.". 2C

EXHAUST EMISSION lEVELS FOR HIGH ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

~x

DATE MAY 25, 1985

1980 1981 1982 1983 1984
MY. E.. MY· f·. MY. E.. MY· E·· MY· f··

196i --s:2 "'i962 --s:2 19i3 ---s:4 1964 5":4 1965 5":4
1962 5.2 1963 5." 1964 5.4 1965 5.4 1966 5.4
1963 5.4 1964 5.4 1965 5.4 1966 5.4 1967 5.4
1964 5.4 1965 5.4 1966 5.4 1967 5.4 1968 5.4
1965 5.4 1966 5.4 1967 5.4 1968 5.4 1969 5.4
1966 5.4 1967 5.4 1968 5.4 1969 5.4 1970 6.2
1967 5." 1968 5.4 1969 5.4 1970 6.2 1971 6.2
1968 5.4 1969 5.4 1970 6.2 1971 6.2 1972 6.2
1969 5.4 1970 6.2 1971 6.2 1972 6.2 1973 6.2
1970 6.2 1971 6.2 1972 6.2 1973 6.2 1974 5.0
1971 6.2 1972 6.2 1973 6.2 1974 4.9 1975 4.9
1972 6.2 1973 6.2 1974 4.9 1975 4.9 1976 4.9
1973 6.2 1974 4.8 1975 4.8 1976 4.8 1977 4.8
1974 4.7 1975 4.7 1976 4.7 1977 4.7 1978 4.1
1975 4.6 1976 4.6 1977 4.6 1978 4.1 1979 3.9
1976 4.5 1977 4.5 1978 '4.0 1979 3.8 1980 3.8
1977 4." 1978 3.9 1979 3.7 1980 3.7 1981 3.5
1978 3.8 1979 3.6 1980 3.6 1981 3.4 1982 3.4
1979 3.5 1980 3.5 1981 3.3 1982 3.3 1983 3.2
1980 3.4 1981 3.2 1982 3.2 1983 3.2 1984 3.2

~anuary 1 of Calendar Year
1985 1986 1987 1988 1989 1990 1991

MY· E·. MY· Ee. Mye E·. MY· fe. Mye Eee Mye Eee MY· fe.
1966 5":4 1967 5":4 1968 5":4 t969 ---s:4 1970 --u 1971 --n T912 6-:2
1967 5.4 1968 5.4 1969 5.4 1970 6.2 1971 6.2 1972 6.2 1973 6.2
1968 5.4 1969 5.4 1970 6.2 1971 6.2 1972 6.2 1973 6.2 1974 5.3
1969 5.4 1970 6.2 1971 6.2 1972 6.2 1973 6.2 1974 5.2 1975 5.2
1970 6.2 1971 6.2 1972 6.2 1973 6.2 1974 5.2 1975 5.2 1976 5.2
1971 6.2 1972 6.2 1973 6.2 1974 5.2 1975 5.2 1976 5.2 1977 5.2
1972 6.2 1973 6.2 1974 5.1 1975 5.1 1976 5.1 1977 5.1 1978 4.5
1973 6.2 1974 5.1 1975 5.1 1976 5.1 1977 5.1 1978 4.5 1979 4.3
1974 5.0 1975 5.0 1976 5.0 1977 5.0 1978 4.4 1979 4.2 1980 4.2
1975 5.0 1976 5.0 1977 5.0 1978 4.4 1979 4.2 1980 4.2 1981 4.0
1976 4.9 1977 4.9 1978 4.3 1979 4.2 1980 4.2 1981 3.9 1982 3.9
1977 4.9 1978 4.3 1979 4.1 1980 4.1 1981 3.9 1982 3.9 1983 3.8
1978 4.2 1979 4.0 1980 4.0 1981 3.8 1982 3.8 1983 3.8 1984 3.8
1979 4.0 1980 4.0 1981 3.7 1982 3.7 1983 3.7 1984 3.7 1985 3.5
1980 3.9 1981 3.7 1982 3.7 1983 3.6 1984 3.6 1985 3.4 1986 3.4
1981 3.6 1982 3 6 1983 3.5 1984 3.6 1985 3.4 1986 3.4 1987 4.3
1982 3.5 1983 3.4 1984 3.5 1985 3.3 1986 3.3 1987 4.1 1988 4.1
1983 3.3 1984 3.4 1985 3.3 1986 3.3 1987 3.9 1988 3.9 1989 3.9
1984 3.2 1985 3.2 1986 3.2 1987 3.7 1988 3.7 1989 3.7 1990 3.7
1985 3.2 1986 3.2 1987 3.6 1988 3.6 1989 3.6 1990 3.6 1991 3.6

1996
Eee

5":3
4.6
4.4
4·.4
4.2
4.1
4.1
4.0
3.6
3.6
4.8
4.7
4.6
4.5
4.2
4.1
4.0
3.7
3.5
3.5

20031992 1993
Mye E.e Mye f.e

1ifi -n "i'974 5":3
1974 5.3 1975 5.3
1975 5.3 1976 5.3
1976 5.2 1977 5.2
1977 5.2 1978 ".6
1978 ".5 1979 4.4
1979 4.3 1980 4.3
1980 4.3 1981 ".1
1981 ".0 1982 4.0
1982 ".0 1983 3.9
1983 3.9 1984 3.9
1984 3.8 1985 3.5
1985 3.5 1986 3.5
1986 3.5 1987 4.5
1987 4.4 1988 4.4
1988 4.3 1989 4.3
1989 4.1 1990 4.1
1990 3.9 1991 3.8
1991 3.6 1992 3.6
1992 3.6 1993 3.6

1994 1995
Mye Ee. Mye Eee

t975 5":3 1976 5":3
1976 5.3 1977 5.3
1977 5.3 1978 4.6
1978 4.6 1979 4.4
1979 4.4 1980 4.4
1980 4.4 1981 4.1
198 1 4. 1 1982 4. 1
1982 4,1 1983 4.0
1983 4.0 1984 4.0
1984 4.0 1985 3.6
1985 3.6 1986 3.6
1986 3.5 1987 4.7
1987 4.6 1988 4.6
1988 4.5 1989 4.5
1989 4.4 1990 4.4
1990 4.3 1991 4.1
1991 4.0 1992 4.0
1992 3.8 1993 3.8
1993 3.6 1994 3.5
1994 3.5 1995 3.5

Mye
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

~anuary 1 of Calendar Year
1997 1998 1999 2000

Mye Eee Mye Eee Mye Eee Mye Eee
197ii -U 1979 -n 1980 -n 1981 -U
1979 4.5 1980 4.5 1981 4.2 1982 4.2
1980 4.4 1981 4.2 1982 4.2 1983 4.2
1981 4.2 1982 4.2 1983 4.2 1984 4.2
1982 4.2 1983 4.1 1984 4.1 1985 3.7
1983 4.1 1984 4.1 1985 3.7 1986 3.7
1984 :1.1 1985 3.6 1986 3.7 1987 5.1
1985 3.6 1986 3.6 1987 5.1 1988 5.1
1986 3.6 1987 5.0 1988 5.0 1989 5.0
1987 4.9 1988 4.9 1989 4.9 1990 4.9
1988 4.8 1989 4.8 1990 4.8 1991 4.6
1989 4.7 1990 4.7 1991 4.6 1992 4.6
1990 4.6 1991 4.5 1992 4.5 1993 4.5
1991 4.4 1992 4.4 1993 4.4 1994 4.3
1992 4.2 1993 4.2 1994 4.1 1995 4.1
1993 4.1 1994 4.0 1995 4.0 1996 4.0
1994 3.9 1995 3.9 1996 3.9 1997 3.8
1995 3.7 1996 3.7 1997 3.7 1998 3.7
1996 3.5 1997 3.5 1998 3.5 1999 3.5
1997 3.4 1998 3.4 1999 3.4 2000 3.4

2001 2002
Mye Eee Mye Eee

T9ii2~ 1983~
1983 4.2 1984 4.2
1984 4.2 1985 3.7
1985 3.7 1986 3.7
1986 3.7 1987 5.2
1987 5.2 1988 5.2
1988 5.1 1989 5.1
1989 5.1 1990 5.1
1990 5.0 1991 4.8
1991 4.7 1992 4.7
1992 4.6 1993 4.6
1993 4.6 1994 4.5
1994 4.4 1995 4.4
1995 4.3 1996 4.3
1996 4.1 1997 4.1
1997 4.0 1998 4.0
1998 3.8 1999 3.8
1999 3.7 2000 3.7
2000 3.5 2001 3.5
2001 3.4 2002 3.4

Mye
19ii4
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001
2002
2003

Ee.
~

3.7
3.1
5.3
5.2
5.2
5. 1
4.9
4.8
4.1
4.5
4.5
4.4
4.2
4.1
4.0
3.8
3.1
3.5
3.4

.MY -- Indicates the MOdel year .
••E -- IndIcates the average graMS/MIle eM1ss10n level for MOdel year ·MY· on ~anuary 1 of the gtven calendar year. These

eMtsstOn levels are calculated for the baste test condttlons: 19.6 MPH, TEMP-75 Degrees F. E.tsstons are based on
the January 1 Mtleage accuMUlatton ftgures gtven 1n Table 2 .... 4.
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TABLE 2.4.3

IDLE EMISSION RATES FOR
HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

• IER • ZML + (DR • M)

!!U
He

co

NO"

Mod. 1
Y.ars

Pr.-1963
1963-1969
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Pr.-1963
1963-1961
1970-1973
19"4-1977

.978
1879-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Pr.-1963
1963-1961
1970-1973
1974-1977

1978
1979-1980
1981-1982

1983
1984
1985
1986

1987-1990
1991-1993
1994-1996

1997+

Z.ro Ml1.
Emission L.".l

(Grams/Min.)

2.83
2.83
0.87
0.87
0.87
0.44
0.44
0.44
0.23
0.12
0.12
0.12
0.12
0.12
0.12

25.75
25.75
6.80
6.80
6.80
7.09
7.09
7.09
1 .21
0.49
0.49
0.49
0.49
0.49
0.49

0~05

0.05
0.03
0.03
0.03
0.03
0.03
0.03
0.07
0.01
0.01
0.01
0.01
0,01
0.01

D.t.rloration
Rat.

(Gm/Mln/1OK Ml)

0.04
0.04
0.04
0.02
0.02
0.01
0.01
0.01
0.03
0.04
0.04
0.04
0.04
0.04
0.04

0.53
0.53
0.28
0.27
0.27
0.28
0.28
0.28
0.14
0.28
0.28
0.28
0.28
0.28
0.28

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

• WHERE IU
ZML
DR
M

• Idl ••mission rat.
• Z.ro mil. ,1.".'1
• D.t.rioration Rat.
• Cumulati". Mil.ag. / 10.000

DATE MAY 25. 1985
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TABLE 2.4.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

HIGH ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mi leage Jan 1 Mi leage Jan 1
Year Registration Accumulation Registration Accumulation Mileage

Index*.* Mix* Rate Mix Rate Accumulation
per vehicle* (f 1eet) (f 1eet)

1 0.079 19967. 0.0 o. O.
2 0.136 18077 • 0.136 19967. 9983.
3 0.116 16365. 0.116 18077 • 29005.
4 0.099 14815. 0.099 16365. 46226.
5 0.085 13413. 0.085 14815. 61816.

6 0.072 12143. 0.072 13413. 75930.
7 0.062 10993. 0.062· 12143. 88708.
8 0.053 9952. 0.053 10993. 100276.
9 0.045 9010. 0.045 9952. 110749.

10 0.038 8156. 0.038 9010. 120230.

11 0.033 7384. 0.033 8156. 128813.
12 0.028 6685. 0.028 7384. 136583.
13 0.024 6052. 0.024 6685. 143617.
14 0.020 5479. 0.020 6052. 149985.
15 0.018 4960. 0.018 5479. 155751.

16 0.015 4490. 0.015 4960. 160970.
17 0.013 4065. 0.013 4490. 165695.
18 0.011 3680. 0.011 4065. 169973.
19 0.009 3332. 0.009 3680. 173845.
20+ 0.045 3016. 0.045 3332. 177351.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 2.4.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES
JANUARY 1. 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TF NORM)
Model HOGV Fleet Sales HOGV Annua I Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (C*O) Fractions

1988 0.0 1.000 0.0 0.0 O. 0.0 0.0
1987 0.136 1.000 0.136 0.148 19967. 294;.2 0.226
1986 0.116 1.000 0.116 0.126 18077 • 2274.3 0.175
198; 0.099 1.000 0.099 0.101 1636;. 1757.2 0.135
1984 0.085 1.000 0.08; 0.092 14815. 136;.8 0.105

1983 0.072 1.000 0.072 0.078 13413. 1047.4 0.080
1.982 0.062 1.000 0.062 0.067 12143. 816.6 0.063
1981 0.0;3 1.000 0.053 0.057 10993. 631.9 0.049
1980 0.045 1.000 0.04; 0.049 99;2. 485.1 0.037
1979 0.038 1.000 0.038 0.041 9010. 371.3 0.029

1978 0.033 1.000 0.033 0.036 81;6. 291.9 0.022
1977 0.028 1.000 0.028 0.030 1384. 224.2 0.017
1976 0.024 1.000 0.024 0.026 668;. 174.0 0.013
191; 0.020 1.000 0.020 0.022 6052. 131 .3 0.010
1974 0.018 1.000 0.018 0.020 5419. 107.0 0.008

19.73 0.015 1.000 0.01; 0.016 4960. 80.1 0.006
1972 0.013 1.000 0.013 0.014 4490. 63.3 0.005
1971 0.011 1.000 0.011 0.012 4065. 48.5 0.004
1970 0.009 1.000 0.009 0.010 3680. 3;.9 0.003
1969- 0.04; 1.000 0.04; 0.049 3332. 162.6 0.012

OAF: 0·921 TFNORM: 1301;.0

WHERE

A • January 1 registration mix from Table 2.4.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 2.4.4.

adjusted to January 1
o(1) • Annua I Mil es (1)
D(MYI) •• 2;* (Annual Miles(MYI» + .75* (Annual Miles(MYI-l». MYI.2 ••••• 20+

DATE : MAY 2;, 198;
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TABLE 2.4.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

* SCF (5) • EXP (A + B*5 + C*5 2 ) • HC , CO
• A + Bxs + C*S2 • NOx

"'ode 1 Coeff i c i ents
f2l Years A B C

HC All 1.60800 -0.09700 0.00083

CO All 1.52000 -0.09800 0.00110

NOx All 0.82400 0.00880 0.0

* WHERE: s· average speed (mph)

DATE : MAY 25. 1985
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TABLE 2.4.7

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

* TCF • £XP( TC * (T - 75.0»

HC

CO

NOx

* WHER£

Model
Years

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

Pre-1970
1970-1973
1974-1978
1979-1983

1984
1985+

TC Low

-0.58903£-02
-0.73870E-02
-0.49759E-02
-0.28549E-02
-0.74107E-02
-0.92859E-02

-0.20576£-02
-0.45541E-02
-0.42899£-02
-0. 13085E-02
-0.77117£-02
-0.60195E-02

-0.64315E-02
-0.55456£-02
-0.13969£-02
-0.46352£-03
-0·57524E-02
-0.19733E-02

TC High

O. 13458E-02
0.52317£-02
0.54651E-02
0.10082£-01
0.20546£-01
0.84842£-02

0.81720£-02
0.20268£-01
0.24127£-01
0.22061£-01
0.27019£-01
0.71457£-02

-0.83986£-02
-0.86880E-02
-0.18079£-01
-0.74889£-02
-0.21593E-01
-0.29584£-01

TCF • Temperature correction factor for appropriat~

pollutant. ambient temperature. and model year
T • Ambient temperature (Fahrenheit)
TC • Temperature correction factor coefficient for

appropriate pollutant. reference temperature.
and model year

75.0 • Reference temperature

DAT£ : MAY 25. 1985
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TABLE 2.5.1

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

'* BER • ZML + (DR Ie M)

Zero Mi Ie Deterioration ;0,000 Mi Ie
Model Emission Level Rate Emission Level

W Years (Grams/Mi Ie) (Gm/Mi /10K Mil (Grams/Mi le)

HC Pre-197; 3.01 0.08 3.41
1975-1976 0.97 0.07 1.32

1977 0.97 0.07 1.32
1978 0.97 0.07 1.32
1979 0.97 0.07 1.32

1980-1981 0.67 0.03 0.82
1982-1983 0.40 0.03 0·;5

1984+ 0.29 0.03 0.44

CO Pre-1975 4.74 O. 13 5.39
197;-1976 2.0; 0.09 2.;0

1977 2.05 0.09 2.;0
1978 2.0; 0.09 2·50
1979 2.0; 0.09 2.;0

1980-1981 2.01 0.04 2.21
1982-1983 2.01 0.04 2.21

1984+ 1. 15 0.04 1. 35

NOx Pre-197; 1.46 0.04 1.66
1975-1976 1.40 0.04 1.60

1977 1.40 0.04 1.60
1978 1.40 0.04 1.60
1979 1.40 0.04 1.60
1980 1.40 0.04 1.60

1981-1984 1.31 0.03 1.46
198;+ 0.87 0.03 1.02

Ie WHERE BER • Basic emission rate (un tampered)
ZML • Zero mile level
OR • Deterioration rate
M • Cumulative mileage / 10,000

DATE MAY 25, 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

TOTAL He

DATE MAY 25. 1985

1980
MY· E-.
1961~
1962 4:2
1963 4.2
1964 4.1
1965 4.1
1966 4.0
1967 4.0
1968 3.9
1969 3.9
1970 3.8
1971 3.7
1972 3.7
1973 3.6
1974 3.5
1975 1.4
1976 . 1.3
1977 1.2
1978 1 . 1
1979 1.0
1980 0.7

1992
MY· E··

1973~
1974 4.2
1975 2.0
1976 1.9
1977 1.9
1978 1.9
1979 1.8
1980 1.0
1981 1.0
1982 0.7
1983 0.7
1984 0.5
1985 0.5
1986 0.5
1987 0.5
1988 0.4
1989 0.4
1990 0.4
1991 0.3
1992 0.3

January 1 of Calendar Year
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E-- MY- E-- MY- E·- MY- E-- MY- E-· MY· E-- MY- E-- MY- E-- MY- E.- MY. E.. MY. E••
1962~ 1963~ 1964 4":2 1965 4":2 1966 4":2 1967 4":2 196i 4":2 1969 4":2 1970 4":2 19fi" 4":2 1972~
1963 4.2 1964 4.2 1965 4.2 1966 4.2 1967 4.2 1968 4.2 1969 4.2 1970 4.2 1971 4.2 1972 4.2 1973 4.2
1964 4.2 1965 4.2 1966 4.2 1967 4.2 1968 4.2 1969 4.2 1970 4.2 1971 '4.2 1972 4.2 1973 4.2 1974 4.2
1965 4. 1 1966 4.1 1967 4.1 1968 4. I 1969 4. I 1970 4.1 1971 4.1 1972 4.1 1973 4.1 1974 4.1 1975 1.9
1966 4. 1 1967 4.1 1968 4. I 1969 4. 1 1970 4.1 197 I' 4.1 1972 4.1 1973 4.1 1974 4. I 1975 1.9 1976 1.9
1967 4.0 1968 4.0 1969 4.0 1970 4.0 1971 4.0 1972 4.0 1973 4.0 1974 4.0 1975 1.9 1976 1.9 1977 1.9
1968 4.0 1969 4.0 1970 4.0 1971 4.0 1972 4.0 1973 4.0 1974 4.0 1975 1.8 1976 1.8 1977 1.8 1978 1.8
1969 3.9 1970 3.9 1971 3.9 1972 3.9 1973 3.9 1974 3.9 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8
1970 3.9 1971 3.9 1972' 3.9 1973 3.9 1974 3.9 1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.0
1971 3.8 1972 3.8 1973 3.8 1974 3.8 1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.0 1981 1.0
1972 3.71973 3.71974 3.71975 1'.6 1976 1.61977 1.6 1978 1.6 1979 1.6 1980 0.91981 0.91982 0.7
1973 3.7 1974 3.7 1975 1.6 1976 1.6 1977 1.6 1978 1.6 1979 1.6 1980 0.9 1981' 0.9 1982 0.6 1983 0.6
1974 3.6 1975 1.5 1976 1.5 1977 1.5 1978 1.5 1979 1.5 1980 0.9 1981 0.9 1982 0.6 1983 0.6 1984 0.5
1975 1.4 1976 1.4 1977 1.4 1978 1.4 1979 1.4 1980 0.9 1981 0.9 1982 0.6 1983 0.6 1984 0.5 1985 0.5
1976 1.4 1977 1.4 1978 1.4 1979 1.4 1980 0.8 1981 0.8 1982 0.6 1983 0.6 1984 0.5 1985 0.5 1986 0.5
1977 1.3 1978 1.3 1979 1.3 1980 0.8 1981 0.8 1982 0.5 1983 0.5 1984 0.4 1985 0.4 1986 0.4 1987 ~.4

1978 1.2 1979 1.2 1980 0.8 1981 0.8 1982 0.5 1983 0.5 1984 0.4 1985 0.4 1986 0.4 1987 0.4 1988 0.4
1979 1.1 1980 0.7 1981 0.7 1982 0.5 1983 0.5 1984 0.4 1985 0.4 1986 0.4 1987 0.4 1988 0.4 1989 0.4
1980 0.7 1981 0.7 1982 0.4 1983 0.4 1984 0.3 1985 0.3 1986 0.3 1987 0.3 1988 0.3 1989 0.3 1990 0.3
1981 0.7 1982 0.4 1983 0.4 1984 0.3 1985 0.3 1986 0.3 1987 0.3 1988 0.3 1989 0.3 1990 0.3 1991 0.3

January I of Calendar Year
1993 1994 1995 1996 '1997 1998 1999 2000 2001 2002 2003

MY. E.- MY- E-- MY- E-. MY. E.. MY- e·. MY- e·- MY· E-· MY. E·· MY. e·· MY· E·. MY· E··
1974 4":2 1975~ 1976~ 1977~ 1978~ 1979~ 1980 -,-.-, 1981 -1-.-' 1982 --n 1983 --n 1984 -0:7
1975 2.0 1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 1.1 1981 .1.1 1982 0.8 1983 0.8 1984 0.7 1985 0.7
1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 1.1 1981 1.1 1982 0.8 1983 0.8 1984 0.7 1985 0.7 1986 0.7
1977 1.9 1978 1.9 1979 1.9 1980 1.1 1981 1.1 1982 0.8 1983 0.8 1984 0.7 1985 0.7 1986 0.7 1987 0.7
1978 1.9 1979 1.9 1980 1.1 1981 1.1 1982 0.8 1983 0.8 1984 0.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7
1979 1.9 1980 1.0 1981 1.0 1982 0.8 1983 0.8 1984 0.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7 1989 0.7
1980 1.0 1981 1.0 1982 0.8 1983 0.8 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6
1981 1.0 1982 0.7 1983 0.7 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6
1982 0.7 1983 0.7 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6
1983 0.7 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6 1993 0.6
1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6 1993 0.6 1994 0.6
1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5
1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5
1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5 1997 0.5
1988 0.5 1989 0.5 1990 0.5 1991 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5 1997 0.5 1998 0.5
1989 0.4 1990 0.4 1991 0.4 1992 0.4 1993 0.4 1994 0.4 1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4
1990 0.4 1991 0.4 1992 0.4 1993 0.4 1994 0.4 1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0 .• 2000 0.4
1991 0.4 1992 0.4 1993 0.4 1994 0.4 1995 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4 2000 0.4 2001 0.4
1992 0.3 1993 0.3 1994 0.3 1995 0.3 1996 0.3 1997 0.3 1998 0.3 1999 0.3 2000 0.3 2001 0.3 2002 0.3
1993 0.3 1994 0.3 1995 0.3 1996 0.3 1997 0.3 1998 0.3 1999 0.3 2000 0.3 2001 0.3 2002 0.3 2003 0.3

·MY -- Indicates the model year .
• -e -- Indicates the average grams/mile emissIon level for model year -MY- on January I of the gIven calendar year. These

emission levels are calculated for the basIc test conditions: 19.6 MPH. TEMP-75 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabIlized, and 27.3% of VMT In a hot start. EmIssIons are based on the January I
mIleage accumulatIon figures gIven In Table 2.5.4.



H-156 TABLE 2.5.2B DATE MAY 25, 1985

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

CO

1982 1983 1984
My· E.. MY. E·· MY· E··

1963~ 1964 -U "'i965 -n
1964 6.7 1965 6.7 1966 6.7
1965 6.6 1966 6.6 1967 6.6
1966 6.5 1967 6.5 1968 6.5
1967 6.5 1968 6.5 1969 6.5
1968 6.4 1969 6.4 1970 6.4
1969 6.3 1970 6.3 1971 6.3
1970 6.2 1971 6.2 1972 6.2
1911 6.11972 6.11973 6.1
1972 6.0 1973 6.0 1974 6.0
1973 5.9 1974 5.9 1975 2.9
1974 5.8 1975 2.8 1976 2.8
1975 2.7 1976 2.7 1977 2.7
1976 2.6 1977 2.6 1978 2.6
1977 2.5 1970 2.5 1979 2.5
1978 2.5 1979 2.5 1980 2.2
1979 2.4 1980 2.1 1981 2.1
1980 2.11981 2.11982 2.1
1981 2.11982 2.11983 2.1
1982 2.0 1983 2.0 1984 1.2

1980 1981
MY· E.. MY· E.·

196 I~ 1'9'62 -U
1962 6.7 1963 6.7
1963 6.6 1964 6.6
1964 6.5 1965 6.5
1965 6.5 1966 6.5
1966 6.4 1967 6.4
1967 6.3 1968 6.3
1968 6.2 1969 6.2
1969 6. 1 1970 6. I
1970 6.0 1971 6.0
1971 5.9 1972 5.9
1972 5.8 1973 5.8
1973 5.7 1974 5.7
1974 5.6 1975 2.6
1975 2.5 1976 2.5
1976 2.5 1917 2.5
1977 2.4 1978 2.4
1978 2.3 1979 2.3
1979 2. I 1980 2. I
1980 2.0 1981 2.0

January 1 of Calenda.' Year
1985 1986 1987 1988 1989 1990 1991

MY· E·· MY· E·· MY· E·· MY· E.· MY· E.. My. E.. MY. E••
1966 --u t967 -n "i968 6":7 1969 -U mo 6":7 'i97i -U "i972~
1967 6.7 1968 6.7 1969 6.7 19706.7 1971 6.7 1972 6.7 1973 6.7
1968 6.6 1969 6.6 1970 6.6 1971 6.6 1972 6.6 1973 6.6 1974 6.6
1969 6.5 1970 6.5 1971 6.5 1972 6.5 1973 6.5 1974 6.5 1975 3.3
1970 6.5 1971 6.5 1972 6.5 1973 6.5 1974 6.5 1975 3.2 1976 3.2
1971 6.4 1972 6.4 1973 6.4 1974 6.4 1975 3.2 1976 3.2 1977 3.2
1972 6.3 1973 6.3 1974 6.3 1975 3.1 1976 3.1 1977 3.1 1978 3.1
1913 6.2 1914 6.2 1975 3.1 1976 3.1 ~977 3.1 1978 3.1 1979 3.1
1974 6.1 1975 3.0 1976 3.0 1977 3.0 1978 3.0 1979 3.0 1980 2.4
1975 2.9 1976 2.9 1977 2.9 1978 2.9 1979 2.9 1980 2.4 1981 '.4
1976 2.9 1977 2.9 1978 2.9 1979 2.9 1980 2.4 1981 2.4 1982 2.4
1977 2.8 1978 2.8 1979 2.8 1980 2.3 1981 2.3 1982 2.3 1983 2.3
1978 2.7 1979 2.7 1980 2.3 1981 2.3 1982 2.3 1983 2.3 1984 1.4
1979 2.6 1980 2.3 1981 2.3 1982 2.3 1983 2.3 1984 1.4 1985 1.4
1980 2.2 1981 2.2 1982 2.2 1983 2.2 1984 1.4 1985 1.4 1986 1.4
1981 2.2 1982 2.2 1983 2.2 1984 1.3 1985 1.3 1986 1.3 1987 1.3
1982 2.11983 2.11984 1.3 1985 1.3 1986 1.3 1987 1.3 1988 1.3
1983 2. 1 1984 1. 2 1985 1. 2 1986 1. 2 1987 1. 2 1988 1. 2 1989 1.2
1984 1.2 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2
1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2

1992 1993 1994 1995 1996
MY· E.. My· E··

1976 -n 1977 -n
1977 3.4 1978 3.4
1978 3.3 1979 3.3
1979 3.3 1980 2.6
1980 2.5 1981 2.5
1981 2.5 1982 2.5
1982 2.5 1983 2.5
1983 2.5 1984 1.6
1984 1.619b!> 1.'1
1985 •. 5 1986 1.5
1986 1.5 1987 1.5
1987 ~.5 1988 1.5
1988 1.41989 1.4
1989 1.4 t990 1.4
1990 1.4 1991 1.4
1991 1.3 1992 1.3
1992 1.3 1993 1.3
1993 1.2 1994 1.2
1994 1.2 1995 1.2
1995 1 . 2 1996 1 . 2

200 1 2002 2003
MY· E·. MY· E·. MY· E·.

'i9ii2 -n 1983 -n -1984 1-:8
1983 2.6 1984 1.7 1985 1.7
1984 1.7 1985 1.7 1986 1.7
1985 1.71986 1.71987 1.7
1986 1.7 1987 1.7 1988 1.7
1987 1.7 1988 1.7 1989 1.7
1988 1.6 1989 1.6 1990 1.6
1989 1.6 1990 1.6 1991 1.6
1990 1.6 1991 1.6 1992 1.6
1991 1.5 1992 1.5 1993 1.5
1992 1.5 1993 1.5 1994 1.5
1993 1.5 1994 1.5 1995 1.5
1994 1 . 4 1995 1 . 4 1996 1 . 4
1995 1.4 1996 1.4 1997 1.4
1996 1.4 1997 1.4 1998 1.4
1997 1.3 1998 1.3 1999 1.3
1998 1. 3 1999 1.3 2000 1. 3
1999 1 . 2 2000 I . 2 200 I 1 . 2
2000 1.2 2001 1.2 2002 1.2
200 1 1. 2 2002 1. 2 2003 1. 2

January I of Calendar Year
1997 1998 1999 2000

MY· E·· MY· E·. MY. E.. MY. E··
1978 -n 1979 -n 1980 -n "i98i 2':6
1979 3.4 1980 2.6 1981 2.6 1982 2.6
1980 2.6 1981 2.6 1982 2.6 1983 2.6
1981 2.6 1982 2.6 1983 2.6 1984 1.7
1982 2.5 1983 2.5 1984 1.7 1985 1.7
1983 ?51984 1.71985 1.71986' 1.7
1984 1 6 1~85 1.6 1986 1.6 1987 1.6
1985 1.6 1986 1.6 1987 1.6 1988 1.6
1986 1.6 1987 1.6 1988 1.6 1989 1.6
1987 1.5 1988 1.5 1989 1.5 1990 1.5
1988 1.5 1989 1.5 1990 1.5 1991 1.5
1989 1.5 1990 1.5 1991 1.5 1992 1.5
1990 1.4 1991 1.4 1992 1.4 1993 1.4
1991 1.4 1992 1.4 1993 1.4 1994 1.4
1~92 1.4 1993 1.4 1994 1.4 1995 1.4
1993 1.31994 1.3 1995 1.31996 1.3
1994 1.3 1995 1.3 1996 1.3 1997 1.3
1995 1.2 1996 1.2 1997 1.2 1998 1.2
1996 1.21997 1.21998 1.21999 1.2
1997 1. 2 1998 1.2 1999 1. 2 2000 1. 2

E··-n
3.4
3.3
3.3
3.2
2.5
2.5
2.5
2.4
1.5
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2

MY·
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

E··
~

3.4
3.3
3.3
3.2
3.2
2.5
2.5
2.4
2.4
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2

MY·
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E··
~

6.7
3.3
3.3
3.2
3.2
3.1
2.5
2.4
2.4
2.4
1.5
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

.MY -- IndIcates the model year.
·.E -- IndIcates the average grams/mile emIssion level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basIc test conditions: 19.6 MPH, TEMP-75 Degrees F, 20.6% of VMT traveled
in cold start, 52.1% of VMT In stabIlized, and 27.3% of VMT tn a hot start. Emlsstons are based on the January 1
mIleage accumulation figures given In Table 2.5.4.
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

~x

DATE MAY 25. 1985

1980 1991
MY·

1961
1962
1963
1964
1965
1966
1961
1968
1969
1910
1911
1912
1973
1914
1915
1976
1977
1978
1979
1980

E··
~

2.0
2.0
2.0
2.0
2.0
1.9
1.9
1.9
1.8
1.8
1.8
1.7
1.1
1.6
1.6
1.5
1.5
1.4
1.4

1981 1982 1983
MY· E.. MY. E.. MY. E··

1962~ "i9'63~ 19i4~
1963 2.0 1964 2.0 1965 2.0
1964 2.0 1965 2.0 ~966 2.0
1965 2.0 1966 2.0 1967 2.0
1966 2.0 1967 2.0 1968 2.0
1967 2.0 1968 2.0 1969 2.0
1968 1.9 1969 1.9 1970 1.9
1969 1.9 1910 1.9 1911 1.9
1970 1.9 1911 1.9 19721.9
1971 1.8 1912 1.8 1973 1.8
1912 1.8 1973 1.8 1914 1.8
1973 1.8 1914 1.8 1975 1.1
1974 1.7 1975 1.7 1976 1.1
1915 1.7 1916 1.7 1971 1.7
1976 1.6 1971 1.6 1978 1.6
1971 1.6 1978 1.6 1919 1.6
1978 1.5 1979 1.5 1980 1.5
1979 1.5 1980 1.5 1981 1.4
1980 1. 4 1981 1. 3 1982 1. 3
1981 1.3 1982 1.3 1983 1.3

January 1 of Calendar Year
1984 1985 1986 1987 1988 1989 1990

MY· E.· MY· E·· MY· E·· MY· E.· MY. E·· MY· E·. MY. E••
1965 ~i 1966 -n 1967 -n 1968 -n 1969 -n 1910~ 197 I -n
1966 2.0 1961 2.0 1968 2.0 1969 2.0 1910 2.0 1971 2.0 1972 2.0
1967 2.0 1968 2.0 1969 2.0 1970 2.0 1971 2.0 1972 2.0 1913 2.0
1968 2.0 1969 2.0 1970 2.0 1971 2.0 1912 2.0 1973 2.0 1974 2.0
1969 2.0 1970 2.0 1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.9
1970 2.0 1911 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.9 1976 1.9
1971 1. 9 1972 1. 9 1913 1. 9 1974 1. 9 1975 1. 9 1976 1. 9 1971 1. 9
1972 1.9 1973 1.9 1974 1.9 1975 1.8 1976 1.8 1977 1.8 1978 1.8
1973 1.9 1974 1.9 1915 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8
1974 1.8 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1980 1.8
1975 1.8 1976 1.8 1977 1.8 1978 1.8 1919 1.8 1980 1.8 1981 1.6
1916 1. 1 1971 1. 7 1918 1. 7 1979 1. 7 1980 1. 7 198 I 1. 6 1982 1. 6
1977 1.7 1978 1.7 1919 1.7 1980 1.7 1981 1.5 1982 1.5 1983 1.5
1918 1.7 1919 1.1 1980 1.7 1981 1.5 1982 1.5 1983 1.5 1984 1.5
1979 1.6 1980 1.6 1981 1.5 1982 1.5 1983 1.5 1984 1.5 1985 1.0
1980 1.6 1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.0 1986 1.0
1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.0 1986 1.0 1987 1.0
1982 1.4 1983 1.4 1984 1.4 1985 0.9 1986 0.9 1987 0.9 1988 0.9
1983 1.3 1984 1.3 1985 0.9 1986 0.9 1987 0.9 1988 0.9 1989 0.9
1984 1.3 1985 0.9 1986 0.9 1987 0.9 1988 0.9 1989 0.9 1990 0.9

MY·
T972
1913
1914
1975
1976
1917
1918
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
199~

E··2'":1
2.0
2.0
1.9
1.9
1.9
1.9
1.8
1.8
1.6
1.6
1.6
1.5
1.1
1.0
1.0
1.0
0.9
0.9
0.9

1992
MY·

1973
1974
1915
1976
1917
1918
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

E··
~

2.0
2.0
1.9
1.9
1.9
1.9
1.8
1.6
1.6
1.6
1.6
1.1
1 . 1
1.0
1.0
1.0
0.9
0.9
0.9

1993 1994 1995
MY· E·. MY· E·. MY· E··

1974 -n 1975~ 1976~
1975 2.0 1976 2.0 1977 2.0
1916 2.0 1911 2.0 1978 2.0
1971 1.9 1978 1.9 1919 1.9
1978 1.9 1979 1.9 1980 1.9
1979 1.9 1980 1.9 1981 1.7
1980 1.9 1981 1.1 1982 1.1
1981 1.6 1982 1.6 1983 1.6
1982 1.6 1983 1.6 1984 1.6
1983 1.6 1984 1.6 1985 1.2
1984 1.6 1985 1.1 1986 1.1
1985 1. 1 1986 1. 1 1987 1.1
1986 1.1 1987 1. 1 1988 1 1
1987 1.1 1988 1.1 1989 1.1
1988 1.0 1989 1.0 1990 ,1.0
1989 1.0 1990 1.0 1991 1.0
1990 1.0 1991 1.0 1992 1.0
1991 0.9 1992 0.9 1993 0.9
1992 0.9 1993 0.9 1994 0.9
1993 0.9 1994 0.9 1995 0.9

January 1 of Calendar Year
1996 1997 1998 1999 2000 2001 2002 2003

MY· E.. MY· E·. MY· E.· MY. E·· MY. E.· MY· E·. MY· E·. MY· E··
1971~ 1978~ 1979~ 1980~ 1981 -n 19i2 -n 1983 -n 19ii4-n
1978 2.0 1979 2.0 1980 2.0 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.3
1979 2.0 1980 2.01981 1.1 1982 1.7 1983 1.7 1984 1.71985 1.3 1986 1.3
1980 1.9 1981 1.7 1982 1.7 1983 1.1 1984 1.7 1985 1.3 1986 1.3 1987 1.3
1981 1.1 1982 1.7 1983 1.7 1984 1.7 1985 1.3 1986 1.3 1987 1.3 1988 1.3
1982 1.7 1983 1.7 1984 1.7 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2
1983 1.7 1984 1.7 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2
1984 1.6 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2
1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2
1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2 1993 1.2
1987 1. 1 1988 1. 1 1989 1. 1 1990 1. 1 1991 1. 1 1992 1. 1 1993 1. 1 1994 1. 1
1988 ,. 1 1989 1. 1 1990 1. 1 1991 1. 1 1992 1. 1 1993 1.1 1994 1. 1 1995 1. 1
1989 1. 1 1990 1. I 1991 1. 1 1992 1 1 1993 1. 1 1994 1.1 1995 1 . 1 1996 1. 1
1990 1. 1 1991 1. 1 1992 1. 1 1993 1.1 1994 1. 1 199!! 1. 1 1996 1. 1 1991 1 . 1
1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0
1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0
1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0
1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9
1995 0.9 1996 0.9 1991 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9
1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9 2003 0.9

.MY -- Indicates the model year .
•• f -- Indicates the average grams/mIle emission level for ~odel year -MY- on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMP=75 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT in stabilIzed, and 27.3% of VMT in a hot start. E.ls510ns are based on the January I
mileage accumulation figures given In Table 2.5.4.
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TABLE 2.5.3

IDLE EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

* IER • ZML + (DR" M)

Zero Mi Ie Deter i orat ion
Model Emission Level Rate

Pol Years (Grams/Min.) (Gm/Min/IOK Mi)

HC Pre-1975 0.32 0.01
1975-1976 0.07 0.0

1977 0.09 0.0
1978 0.14 0.0
1979 0.12 0.0

, 980-1981 0.07 0.0
1982-1983 0.04 0.0

1984+ 0.03 0.0

CO Pre-1975 0.40 0.01
1975-1976 0.25 0.01

1977 0.28 0.01
1978 0.30 0.01
1979 0.32 0.01

1980-1981 0.26 0.01
1982-1983 0.26 0.01

1984+ 0.15 0.01

NOx Pre-1975 0.13 0.0
1975-1976 0.22 0.0

1977 0.17 0.01
1978 0.20 0.01
1979 0.18 0.01
1980 0.19 0.01

1981-1984 0.14 0.01
1985+ 0.09 0.01

* WHERE IER • Idle emission rate
ZML • Zero mile level
DR • Deterioration Rate
M • Cumulative Mileage / 10,000

DATE MAY 25. 1985
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TABLE 2.5.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

Jan 1
Model July 1 Mi leage Jan 1 Mi 1eage Jan 1
Year Regis-tration Accumulation Registration Accumulation Mi 1eage

Index** Mix* Rate Mix Rate Accumulation
per vehicle* (f 1eet) (f 1eet)

1 0.080 12818. 0.027 12818. 1602.
2 0.101 12102. 0.101 12639. 9591.
3 0.095 11427. 0.095 11933. 21873.
4 0.089 10789. 0.089 11267. 33470.
5 0.083 10187. 0.083 10638. 44420.

6 0.077 9619. 0.077 10045. 54758.
7 0.071 9082. 0.071 9485. 64520.
8 0.065 8575. 0.065 8955. 73738.
9 0.059 8096. 0.059 8455. 82440.

10 0.053 7645. 0.053 7983. 90657.

11 0.047 7218. 0.047 7538. 98415.
12 0.041 6815. 0.041 7117. 105740.
13 0.035 6435. 0.035 6720. 112657.
14 0.029 6076. 0.029 6345. 119187.
15 0.023 5737. 0.023 599!. 125354.

16 0.017 5416. 0.017 5657. 131176.
17 0.011 5114. 0.011 5340. 136673.
18 0.008 4829. 0.008 5043. 141863.
19 0.006 4559. 0.006 4761. 146763.
20+ 0.008 4305. 0.008 4495. 151390.

* Default information that may be altered by the MOBILE3
user with information about the local area.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985



H-160

TABLE 2.5.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION rOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES
JANUARY 1. 1988

(A) (B) (C·A*B/DAF) (D) (C*D/TFNORM)
Model LDV Fleet Sales LDDV Annual Mileage Travel
Years Registration Fraction J!!!L Registration Accrual Rate (C*D) Fractions

1988 0~027 0.090 0.002 0.055 12818.• 701.6 0.065
1987 o. 101 0.080 0.008 0.184 12639. 2328.9 0.214
1986 0.095 0.073 0.007 0.158 11933. 1887.3 0.174
1985 0.089 0.066 0.006 0.134 11267. 1509.4 0.139
1984 0.083 0.060 0.005 0.114 10638. 1208.2 O. 111

1983 0.077 0.053 0.004 0.093 10045. 934.9 0.086
1982 0.071 0.046 0.003 0.074 9485. 706.4 0.065
1981 0.065 0.061 0.004 0.090 8955. 809.8 0.074
1980 0.059 0.034 0.002 0.046 8455. 386.8 0.036
1979 0.053 0.028 0.001 0.034 7983. 270.2 0.025

1978 0.047 0.009 0.000 0.010 7538. 72.7 0.007
1977 0.041 0.004 0.000 0.004 7117. 26.6 0.002
1976 0.035 0.003 0.000 0.002 6720. 16. 1 0.001
1975 0.029 0.003 0.000 0.002 6345. 12.6 0.001
1974 0.023 0.0 0.0 0.0 5991. 0.0 0.0

1973 0.017 0.0 0.0 0.0 5657. 0.0 0.0
1972 0.011 0.0 0.0 0.0 5340. 0.0 0.0
1971 0.008 0.0 0.0 0.0 5043. 0.0 0.0
1970 0.006 0.0 0.0 0.0 4761. 0.0 0.0
1969- 0.008 0.0 0.0 0.0 4495. 0.0 0.0

OAF: 0.044 TFNORM: 10871.3

WHERE

A • January 1 registration mix from Table 2.5.4.
B • Fleet sales fractions
o • Sales weighted fleet mileage accumulation rate from Table 2.5.4.

adjusted to January 1 .
DO) • Annual Miles(l)
D(MYI)· .25* (Annual Miles(MYI» + .75* (Annual Miles(MYI-l». MYI.2 ••••• 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE MAY 25. 1985



* WHERE :
s
sadj
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TABLE 2.5.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

* SCF(s,sadj) - SF (s)/SF (sadj)

SF(s)- EXP(A + B*s + C*SI)

Model Coefficients
Pol Years A B C

HC AII 0.90900 -0.05500 0.00044

CO All 1.37520 -0.08800 0.00091

NOx All 0.66800 -0.04800 0.00071

• average speed (mph)
- basic test procedure speed: adjusted for

fraction of cold start operation x and
fraction of hot start operation w.
( l/sadj • (w+x)/26 + (l-w-x)/16 J

DATE MAY 25. 1985
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TABLE 2.5.7

NOR~ALIZED BAG FRACTIONS FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED VEHICLES

Normalized Fractions
~odel Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

!2l Years --!L -ll. -R.. -.J!L -!L --ll- --.JQ... .....Q.Q...

HC Pre-197S 1.209 0.071 1.073 0.056 0.703 0.06~ 1.000 0.061
1975-1976 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098

1917 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1978 1.209 0.105 1.073 0.08~ 0.703 0.088 1.000 0.098
1979 1.209 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1980+ 1.345 0.103 0.966 0.138 0.793 0.103 1.000 0.138

co Pre-l !H5 1. 199 0.060 0.935 0.0~2 0.974 0.051 1.000 0.0~8

1975-1976 1.199 0.067 0·935 0.048 0.974 0.057 1.000 0.05~

1917 1. 199 0.067 0.935 0."048 0.97~ 0.057 1.000 0.05~
1978 1. 199 0.067 0.935 0.048 0·974 0.057 1.000 0.051+
1979 1. 199 0.067 0.935 0.0~8 0.97~ 0.057 1.000 0.051+
1980+ 1.157 0.061 1.000 0.026 0.904 0.035 1.000 0.035

NOx Pre-1975 1.068 0.026 0.981 0.029 0.985 0.026 1.000 0.028
1975-1976 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032

1917 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032
1978 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0.032
1979 1.068 0.031 0.981 0.033 0.985 0.030 1.000 0·932
1980 0.969 0.031 1.062 0.047 0.906 0.031 1.000 0.039

1981-1982 0.969 0.031 1.062 0.047 0.906 0.031 1.000 0.039
1983+ 0.969 0.031 1.062 0.047 0.906 0.031 1.000 0.039

NOTE : The fractions given in this table are used in the calculation of the
operating-model temperature correction factor (O~TCF) .

WHERE : O~TCF • «TER~l + TER~2 + TER~3)/DENO~)
TER~l • W *TCF (1) * (B 1+D 1*~)
TER~2 • (1-W-X)*TCF(2)*(B2+D2*~)
TER~3 • X *TCF(3)*(B3+D3*~)
DENO~ • BO + DO*~
W • Fraction of V~T in the cold start mode
X • Fraction of V~T in the hot start mode

TCF (b) • Temperature correction factor for pollutant. model
year; for test segment b

~ • Cumulative mfleage I 10.000

DATE-: ~AY 25. 1985
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NOx
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TABLE 2.6.1

EXHAUST EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS
(RATES REFLECT ZERO TAMPERING)

* BER • ZML + (DR * M)

Zero Mi Ie Deterioration 50.000 Mi le
Model Emission Level Rate Em i 55 ion Leve I
Years (Grams/Hi 1e) (Gm/Hi /10K Hi) (Grams/Mi Ie)

Pre-1978 1.98 0.08 2.38
1978 1.98 0.08 2.38

1979-1980 1.98 0.08 2.38
1981-1983 0~99 0.04 1.19

1984+ 0.54 0.04 0.74

Pre-1978 3.45 0.10 3.95
1978 3.45 0.10 3.95

1979-1980 3.45 0.10 3.95
1981-1983 3.45 0.10 3.95

1984+ 2.33 0.04 2.53

Pre-1978 1.83 0.06 2.13
1978 1.83 0.06 2.13
1979 1.83 0.06 2.13
1980 1.83 0.06 2. 13

1981-1984 1.48 0.03 1.63
1985-1986 1.48 0.03 1.63

1987+ 0.94 0.03 1.09

BER • Basic emission rate (untampered)
ZML • Zero mile level
DR • Deterioration rate
M • Cumulative mileage / 10,000

DATE HAY 25. 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTV DIESEL POWERED TRUCKS

TOTAL HC

DATE MAV 25. 1985

~anuary 1 of Calendar Vear
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E·· MY· E.· MV· E·· MY· E·· MV· E·· MY· E·. MV· E·. MV. E.. MY. E.· MY. E.. MY. E.. MY. E••
"i961 3":4 1962~ 1963 3":4 1964 -n 1965 -n 1966 -n 1967 -n 'i96i 3":4 196i~ 19103":4 1971 3":4 1972 -3~
1962 3.4 1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 3.4 1969 3.4 1970 3.4 1971 3.4 1972 3.4 1973 3.4
1963 3.4 1964 3.4 1965 3.4 1966 3.4 1961 3.4 1968 3.4 1969 3.4 1910 3.4 1971 3.4 1972 3.4 1973 3.4 1914 3.4
1964 3.3 1965 3.3 1966 3.3 1967 3.3 1968 3.3 1969 3.3 1910 3.3 1971 3.3 1972 3.3 1973 3.3 1974 3.3 1975 3.3
1965 3.3 1966 3.3 1961 3.3 1968 3.3 1969 3.3 1910 3.3 1911 3.3 1912 3.3 1973 3.3 1974 3.3 1915 3.3 1916 3.3
1966 3.2 1967 3.2 1968 3.2 1969 3.2 1910 3.2 1971 3.2 1972 3.2 1973 3.2 1974 3.2 1975 3.2 1976 3.2 1971 3.2
1967 3.2 1968 3.2 1969 3.2 1970 3.2 1911 3.2 1912 3.2 1913 3.2 1974 3.2 1975 3.2 1976 3.2 1977 3.2 1918 3.2
1968 3.1 '969 3.1 1970 3.1 1971 3.1 1972 3.1 1913 3.1 1974 3.1 1975 3.11976 3.1 1977 3.1 1978 3.1 1979 3.1
1969 3.0 1910 3.0 '971 3.0 1972 3.0 1973 3.0 1914 3.0 1915 3.0 1976 3.0 1917· 3.0 1918 3.0 1979 3.0 1980 3.0
1970 3.0 1911 3.0 1972 3.0 1973 3.0 1914 3.0 '975 3.0 1976 3.0 1977 3.0 1978 3.0 1979 3.0 1980 3.0 1981 1.5
1971 2.9 1972 2.9 1973 2.9 1974 2,9 1975 2.9 1916 2.9 1911 2.9 1978 2.9 1979 2.9 1980 2.9 1981 1.5 1982 1.5
1972 2.8 1913 2.8 1974 2.8 1975 2.8 1976 2.8 1917 2.8 '918 2.8 '979 2.8 '980 2.8 '981 1.4 1982 1.4 1983 1.4
1973 2.7 1974 2.7 1975 2.1 1976 2.7 1977 2.7 1978 2.7 1919 2.7 1980 2.7 1981 1.4 1982 '.4 1983 1.4 1984 0.9
1914 2.7 1915 2.7 1976 2.7 1977 2.7 1978 2.7 1979 2.7 1980 2.7 1981 1.3 1982 1.3 1983 1.3 1984 0.9 1985 0.9
1915 2.6 1976 2.6 1977 2.6 1978 2.6 1979 2.6 1980 2.6 1981 1.3 1982 1.3 1983 1.3 1984 0.8 1985 0.8 1986 0.8
1916 2.5 1977 2.5 1978 2.5 1979 2.5 1980 2.5 1981 1.2 1982 1.2 1983 1.2 1984 0.8 1985 0.8 1986 0.8 1987 0.8
1977' 2.3 1918 2.3 1979 2.3 1980 2.3 1981 1.2 1982 1.2 1983 1.2 1984 0.7 1985 0.7 1986 0.7 1987 0.7 '988 0.1
1978 2.2 1979 2.2 1980 2.2 1981 1.1 1982 1.1 1983 1.1 1984 0.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7 1989 0.7
1979 2.1 1980 2.1 1981 1.0 1982 1.0 1983 1.0 '984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6
1980 2.0 1981 1.0 1982 1.0 1983 1.0 1984 0 .. 5 1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5

1996

/

1992 1993 1994 1995
MY· E.· MY· E·· MY· E·· MV· E··

1973~ 1974~ 1975 -n 1976 -n
1974 3.4 1975 3.4 1976 3.4 1971 3.4
'975 3.4 1916 3.4 1917 3.4 '918 3.4
1976 3.3 1977 3.3 1918 3.3 '919 3.3
1971 3.3 1978 3.3 1919 3.3 1980 3.3
1978 3.2 1979 3.2 1980 3.2 1981 1.6
1919 3.2 1980 3.2 1981 1.6 1982 1.6
1980 3.1 1981 1.6 1982 1.6 1983 1.6
1ge1 1.51982 '.5 '983 '.5 '984 1.1
1982 1.5 1983 1.5 1984 1.0 1985 1.0
1983 1.5 1984 1.0 1985 1.0 '986 1.0
1984 1.0 '985 1.0 '986 1.0 1981 1.0
1985 0.9 1986 0.9 1987 0.9 1988 0.9
1986 0.9 1987 0.9 1988 0.9 1989 0.9
1987 0.8 1988 0.8 1989 0.8 1990 0.8
1988 0.8 1989 0.8 1990 0.8 1991 0.8
1989 0.1 1990 0.7 1991 0.1 1992 0.1
1990 0.7 1991 0.7 1992 0.7 1993 0.7
1991 0.6 1992 0.6 1993 0.6 1994 0.6
1992 0.5 1993 0.5 1994 0.5 1995 0.5

MV·
1917
1918
1919
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996

E··-n
3.4
3.4
3.3
1.6
1.6
1.6
1.1
1.1
1.0
1.0
1.0
0.9
0.9
0.8
0.8
0.1
0.1
0.6
0.5

~anuary 1 of Calendar Year
1997 1998 '999 2000 200' 2002 2003

MY· E·. MY· E·· MY· E·· MY· E·· MY· E·· MY· E·. MY· E··
191i -n 1919 -n 1980 -U t9it --n 1982 ---r:7 'i9i3 ---r:7 19ii4 -n
1919 3.4 1980 3.4 1981 1.7 1982 1.7 1983 1.7 1984 1.2 1985 1.2
1980 3.4 1981 1.7 1982 1.7 1983 1.1 1984 1.2 '985 1.2 1986 1.2
1981 '.1 1982 1.7 1983 1.7 1984 1.2 1985 1.2 1986 1.2 1987 1;2
1982 1.6 1983 1.6 1984 1.2 1985 1.2 1986 1.2 1981 1.2 1988 1.2
1983 1.6 1984 1.2 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 '.2
1984 I. I 1985 1.1 1986 1.1 1987 1.1 1988 1.1 1989 1.1 1990 1. I
1985 1.1 1986 1.1 1987 1.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1
1986 1 . 1 1987 1 . 1 1988 1 . 1 1989 1 . 1 1990 1 . 1 1991 1 . 1 1992 1 . 1
1987 1.0 1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0
1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0
1989 1.01990 1.01991 1.01992 1.01993 1.01994 1.0 1995 1.0
1990 0.9 1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9
1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9
1992 0.8 1993 0.8 1994 0.8 1995 0.8 1996 0.8 1997 0.8 1998 0.8
1993 0.8 1994 0.8 1995 0.8 1996 0.8 1997 0.8 1998 0.8 1999 0.8
1994 0.1 1995 0.7 1996 0.7 1991 0.1 1998 0.7 19990.7 2000 0.1
1995 0.7 1996 0.7 1997 0.7 1998 0.7 1999 0.7 2000 0.7 2001 0.7
1996 0.6 1991 0.6 1998 0.6 1999 0.6 2000 0.6 2001 0.6 2002 0.6
1997 0.5 1998 0.5 1999 0.5 2000 0.5 2001 0.5 2002 0.5 2003 0.5

.MY -- Indicates the model year .
•• E -- Indicates the average grams/mile emission level for model year ·MY· on ~anuary 1 of the given calendar year. These

emIssion levels are calculated for the basic test conditIons: 19.6 MPH. TEMP-15 Degrees F. 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabilized. and 27.3% of VMT In a hot start. E.lss10ns are based on the ~anuary 1
.Ileage accumulation figures given In Table 2.6.4.



H-165 TABLE 2.6.2B DATE: MAY 25, 1985

EXHAUST EMISSION LEVELS FOR mGH ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCkS

CO

January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

MV' E" MY' E" MV' E" MY' E" MY' E" MY' E" MY' E" MY' E" MY' E" MV' E" MY' E" MY' E"
T96t --s:3 1962 --s:3 1963 --s:3 1964 ---s:J 1965 -s:3 1966 ---s:J 196'7 -s:3 1968 -n 1969 -s:3 T910 -n 191i" -n 1972 5":"3
1962 5.2 1963 5.2 1964 5.2 1965 5.2 1966 5.2 1967 5.2 1968 5.2 1969 5.2 1970 5.2 1971 5.2 1972 5.2 1973 5.2
1963 5.2 1964 5.2 1965 5.2 1966 5.2 1967 5.2 1968 5.2 1969 5.2 1970 5.2 1971 5.2 1972 5.2 1973 5.2 1974 5.2
1964 5.11965 5.11966 5.11967 5.11968 5.11969 5.11970 5.11971 5.11972 5.11973 5.11974 5.11975 5.1
1965 5.11966 5.11967 5.11968 5.11969 5.11970 5.11971 5.11972 5.11973 5.11974 5.11975 5.11976 5.1
1966 5.0 1967 5.0 1968 5.0 1969 5.0 1970 5.0 1971 5.0 1972 5.0 1973 5.0 1974 5.0 1975 5.0 1976 5.0 1977 5.0
1967 4.9 1968 4.9 1969 4.9 1970 4.9 1971 4.9 1972 4.9 1973 4.9 1974 4.9 1975 4.9 1976 4.9 1977 4.9 1978 4.9
1968 4.9 1969 4.9 1970 4.9 1971 4.9 1972 4.9 1973 4.9 1974 4.9 1975 4.9 1976 4.9 1977 4.9 1978 4.9 1979 4.9
1969 4.8 1970 4.8 1971 4.8 1972 ~.8 1973 4.8 1974 4.8 1975 4.8 1976 4.8 1977 4.8 1978 4.8 1979 4.8 1980 4.8
1970 4.7 1971 4.7 1972 4.7 1973 4.7 1974 4.7 1975 4.7 1976 4.7 1977 4.7 1978 4.7 1979 4.7 1980 4.7 1981 4.7
1971 4.6 1972 4.6 1973 4.6 1974 4.6 1975 4.6 1976 4.6 1977' 4.6 1978 4.6 1979 4.6 1980 4.6 1981 4.6 1982 4.6
1972 4.5 1973 4.5 1974 4.5 1975 4.S 1976 4.5 1977 4.5 1978 4.5 1979 4.5 1980 4.5 1981 4.5 1982 4.5 1983 4.5
1973' 4.4 1974 4.4 1975 4.4 1976 4.4 1977 4.4 1978 4.4 1979 4.4 1980 4.4 1981 4.4 1982 4.4 1983 4.4 1984 2.7
1974 4.3 1975 4.3 1976 4.3 1977 4.3 1978 4.3 1979 4.3 1980 4.3 1981 4.3 1982 4.3 1983 4.3 1984 2.7 1985 2.7
1975 4.2 1976 4.2 1977 4.2 1978 4.2 1979 4.2 1980 4.2 1981 4.2 1982 4.2 1983 4.2 1984 2.6 1985 2.6 1986 2.6
1916 4.0 1971 4.0 1978 4.0 1979 4.0 1980 4.0 1981 4.0 1982 4.0 1983 4.0 1984 2.6 1985 2.6 1986 2.6 1987 2.6
1917 3.9 1978 3.9 1979 3.9 1980 3.9 1981 3.9 1982 3.9 1983 3.9 1984 2.5 1985 2.5 1986 2.5 1987 2.5 1988 2.5
1918 3.8 1979 3.8 1980 3.8 1981 3.8 1982 3.8 1983 3.8 1984 2.5 1985 2.5 1986 2.5 1981 2.5 1988 2.5 1989 2.5
1919 3.6 1980 3.6 1981 3.6 1982 3.6 1983 3.6 1984 2.4 1985 2.4 1986 2.4 1987 2.4 1988 2.4 1989 2.4 1990 2.4
1980 3.5 1981 3.5 1982 3.5 1983 3.5 1984 2.3 1985 2.3 1986 2.3 1987 2.3 1988 2.3 1989 2.3 1990 2.3 1991 2.3

January 1 of Calendar Vear
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MV' E" MY' E" MV' E" MV' E" MV' E" MY' E" MY' E" MY' E" MY' E" MY' E" MY' E" MY' E"
"ii73 -s:3 'i974 -s:3 1i75 -s:3 "ii76 -s:a 1977 -s:a 197i -s:a 1979 -s:a 19iO -s:a 19i'i --s:3 1982 -s:a 'i9i3 --s:3 19ii4~
197C 5.2 1975 5.2 1976 5.2 1977 5.2 1978 5.2 1979 5.2 1980' 5.2 1981 5.2 1982 5.2 1983 5.2 1984 3.0 1985 3.0
1975 5.2 1976 5.2 1977 5.2 1978 5.2 1979 5.2 1980 5.2 1981 5.2 1982 5.2 1983 5.2 1984 3.0 1985 3.0 1986 3.0
1976 5.1 1977 5.1 1978 5.1 1979 5.1 1980 5.1 1981 5.1 1982 5.1 1983 5.1 1984 3.0 1985 3.0 1986 3.0 1987 3.0
1911 5.1 1918 5.1 1979 5.1 1980 5.1 1981 5.1 1982 5.1 1983 5.1 1984 3.0 1985 3.0 1986 3.0 1987 3.0 1988 3.0
1978 5.0 1979 5.0 1980 5.0 1981 5.0 1982 5.0 1983 5.0 1984 3.0 1985 3.0 1986 3.0 1987 3.0 1988 3.0 1989 3.0
1979 4.9 1980 4.9 1981 4.9 1982 4.9 1983 4.9 1984 2.9 1985 2.9 1986 2.9 1987 2.9 1988 2.9 1989 2.9 1990 2.9
1980 4.9 1981 4.9 1982 4.9 1983 4.9 1984 2.9 1985 2.9' 1986 2.9 1987 2.9 1988 2.9 1989 2.9 1990 2.9 1991 2.9
1981 4.8 1982 4.8 1983 4.8 1984 2.9 1985 2.9 1986 2.9 1987 2.9 1988 2.9 1989 2.9 1990 2.9 1991 2.9 1992 2.9
1982 4.7 1983 4.7 1984 2.8 1985 2.8 1986 2.8 1987 2.8 1988 2.8 1989 2.8 1990 2.8 1991 2.8 1992 2.8 1993 2.8
1983 4.6 1984 2.8 1985 2.8 1986 2.8 1987 2.8 1988 2.8 1989 2.8 1990 2.8 1991 2.8 1992 2.8 1993 2.8 1994 2.8
1984 2.8 1985 2.8 1986 2.8 1987 2.8 1988 2.8 1989 2.8 1990 2.8 1991 2.8 1992 2.8 1993 2.8 1994 2.8 1995 2.8
1985 2.7 1986 2.7 1987 2.1 1988 2.7 1989 2.7 1990 2.1 1991 2.1 1992 2.1 1993 2.7 1994 2.7 1995 2.7 1996 2.7
1986 2.1 1981 2.1 1988 2.7 1989 2.7 1990 2.7 1991 2.7 1992 2.7 1993 2.7 1994 2.7 1995 2.7 1996 2.7 1997 2.7
1987 2.6 1988 2.6 1989 2.6 1990 2.6 1991 2.6 1992 2.6 1993 2.6 1994 2.6 1995 2.6 1996 2.6 1997 2.6 1998 2.6
1988 2.6 1989 2.6 1990 2.6 1991 2.6 1992 2.6 1993 2.6 1994 2.6 1995 2.6 1996 2.6 1997 2.6 1998 2.6 1999 2;6
1989 2.5 1990 2.5 1991 2.5 1992 2.5 1993 2.5 1994 2.5 1995 2.5 1996 2.5 1991 2.5 1998 2.5 1999 2.5 2000 2.5
1990 2.5 1991 2.5 1992 2.5 1993 2.5 1994 2.5 1995 2.5 1996 2.5 1991 2.5 1998 2.5 1999 2.5 2000 2.5 2001 2.5
1991 2.4 1992 2.4 1993 2.4 1994 2.4 1995 2.4 1996 2.4 1997 2.4 1998 2.4 1999 2.4 2000 2.4 2001 2.4 2002 2.4
1992 2.3 1993 2.3 1994 2.3 1995 2.3 1996 2.3 1997 2.3 1998 2.3 1999 2.3 2000 2.3 2001 2.3 2002 2.3 2003 2.3

'MV -- Indtcates the model year.
"E -- Indtcates the average grams/mile emission level for model year "MV· on January 1 of the gtven calendar year. These

emission levels are calculated for the baste test condit tons: 19.6 MPH, TEMP-15 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT tn stabtltzed, and 27.3% of VMT tn a hot start. Emtsstons are based on the January 1
mtleage accumulatton ftgures gtven tn Table 2.6.4.



H-166 TABLE 2.6.2C

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

NOx

D~TE MAY 25. 1985

1992 1993 1994 1995 1996
MY. E.· MY. E·· MY· E·· MY. e·. MY· E··

1973~ 1974 -n 1915~ 1976 -n 1917~
1914 2.9 1915 2.9 1976 2.9 1977 2.9 1918 2.9
1915 2.9 1916 2.9 1977 2.9 1918 2.9 1979 2.9
1916 2.8 1977 2.8 1978 2.8 1979 2.8 1980 2.8
1911 2.8 1978 2.8 1979 2.8 1980 2.8 1981 2.0
1978 2.8 1979 2.8 1980 2.8 1981 2.0 1982 2.0
1979 2.7 1980 2.7 1981 1.9 1982 1.9 1983 1.9
1980 2.1 1981 1.9 1982 1.9 1983 1.9 1984 1.9
1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9
1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 1.9
1983 1.8 1984 1.8 1985 1.8 1986 1.8 1987 1.3
1984 1.8 1985 1.8 1986 1.8 1987 1.3 1988 1.3
1985 1.8 1986 1.8 1987 1.2 1988 1.2 1989 1.2
1986 1.1 1981 1. 2 1988 1. 2 1989 1. 2 1990 1. 2
1981 1.2 1988 1.2 1989 1.2 1990 1.2 1991 1.2
1988 1. 1 1989 1. 1 1990 1. 1 1991 1. 1 1992 1. 1
1989 1. 1 1990 1. 1 1991 1. 1 1992 1. 1 1993 1. 1
1990 1.0 1991 1. 0 1992 1. 0 1993 1. 0 1994 1. 0
1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0
1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9

1980 1981 1982 1983
MY· E.. MY. E.. MY. E.. MY· E··

19612':9"i962~ 1963~ t964~
1962 2.9 1963 2.9 1964 2.9 1965 2.9
1963 2.9 1964 2.9 1965 2.9 1966 2.9
1964 2.8 1965 2.8 1966 2.8 1967 2.8
1965 2.8 1966 2.8 1961 2.8 1968 2.8
1966 2.8 1961 2.8 1968 2.8 1969 2.8
1961 2.1 1968 2.1 1969 2.1 1910 2.1
1968 2.1 1969 2.1 1910 2.1 1911 2.1
1969 2.6 1910 2.6 1911 2.6 1912 ~.6

1910 2.6 1971 2.6 1912 2.6 1913 2.6
1911 2.5 1912 2.5 1913 2.5 1914 2.5
1912 2.5 1913 2.5 1914 2.5 1915 2.5
1913 2.4 1914 2.4 1915 2.4 1916 2.4
1974 2.3 1975 2.3 1916 2.3 1977 2.3
1975 2.3 1976 2.3 1917 2.3 1978 2.3
1976 2.2 1977 2.2 1978 2.2 1919 2.2
1977 2.1 1918 2.1 1919 2.1 1980 2.1
1978 2.0 1919 2.0 1980 2.0 1981 1.6
1979 1.9 1980 1.9 1981 1.5 1982 1.5
1980 1.8 1981 1.5 1982 1.5 1983 1.5

January 1 of Calendar Year
1984 1985 1986 1981 1988 1989 1990 1991

MY· E·· MY· E·· MY· E·· MY. E·· MY. e.. MY· E.. MY· E.. MY. E••
1965~ 1966~ 1967~ 1968 -U 1969 -n 1970~ 191 1~ 1972~
1966 2.9 1961 2.9 1968 2.9 1969 2.9 1910 2.9 1911 2.9 1912 2.9 1913 2.9
1967 2.9 1968 2.9 1969 2.9 1910 2.9 1911 2.9 1912 2.9 1913 2.9 1974 2.9
1968 2.8 1969 2.8 1910 2.8 1911 2.8 1912 2.8 1913 2.8 1914 2.8 1915 2.8
1969 2.8 1910 2.8 1911 2.8 1912 2.8 1913 2.8 1974 2.8 1915 2.8 1976 2.8
1970 2.8 1971 2.8 1972 2.8 1913 2.8 1974 2.8 1975 2.8 1976 2.8 1971 2.8
1911 2.7 1972 2.7 1973 2.7 1914 2.7 1975 2.7 1976 2.1 1911 2.7 1978 2.1
1912 2.7 1973 2.7 1974 2.1 1975 2.7 1976 2.7 1977 2.7 1978 2.7 1979 2.7
1973 2.6 1914 2.6 1975 2.6 1976 2.6 1911 2.6 1978 2.6 1979 2.6 1980 2.6
1974 2.6 1975 2.6 1976 2.6 1977 2.6 1978 2.6 1979 2.6 1980 2.6 1981 1.9
1975 2.5 1916 2.5 1917 2.5 1918 2.5 1979 2.5 1980 2.5 1981 1.8 1982 1.8
1976 2.5 1971 2.5 1978 2.5 1979 2.5 1980 2.5 1981 1.8 1982 1.8 1983 1.8
1977 2.4 1978 2.4 1919 2.4 1980 2.4 1981 1.8 1982 1.8 1983 1.8 1984 1.8
1978 2.3 1979 2.3 1980 2.3 1981 1.7 1982 1.1 1983 1.7 1984 1.1 1985 1.7
1919 2.3 1980 2.3 1981 1.1 1982 1.7 1983 1.1 1984 1.1 1985 1.7 1986 1.7
1980 2.2 1981 1.1 1982 1.1 1983 1.1 1984 1.1 1985 1.1 1986 1.7 1987 1.1
1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.1 1988 1.1
1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.0 1988 1.0 1989 1.0
1983 1.5 1984 1.5 1985 1.5 1986 1.5 1981 1.0 1988 1.0 1989 1.0 1990 1.0
1984 1,5 1985 1.5 1~86 1.5 1981 0.9 1988 0.9 1989 0.9 1990 0.9 1991 0.9

January I of Calendar Year
1991 1998 1999 2000 2001 2002 2003

MY· E.. MY. E.. MY. E·· MY. E·· MY· E·· MY. E.. MY. E••
1978~ 1979 -n 1980~ 1981 --r:o 1982 -n "i9ii3 -n T9ii4~
1979 2.9 1980 2.9 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0
1980 2.9 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0
1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 1.4
1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 1.4 1988 1.4
1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 1.4 1988 1.4 1989 1.4
1984 1.9 1985 1.9 1986 1.9 1987 1.4 1988 1.4 1989 1.4 1990 1.4
1985 1.9 1986 1.9 1981 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1986 1.9 1987 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3
1987 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3
1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3
1989 1. 3 1990 1. 3 1991 1. 3 1992 1. 3 1993 1. 3 1994 1. 3 1995 1. 3
1.990 1.21991 1.21992 1.21993 1.21994 1.21995 1.21996 1.2
1991 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1991 1.2
1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1997 1.2 1998 1.2
1993 1. 1 1994 1. 1 1995 1. 1 1996 1. I 1991 1. 1 1998 1. I 1999 1. ,
1994 1.11995 1.11996 1.11997 1.11998 1.11999 1.12000 1.1
1995 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0
1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0 2002 1.0
1997 0.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9 2003 0.9

.MY -- IndIcates the .adel year .
••E -- IndIcates the average grams/mile emtsslon level for model year *MY* on January 1 of the gtven calendar year. These

emlsston levels are calculated for the baste test condlttons: 19.6 MPH, TEMP-75 DegreesF. 20.6% of VMT traveled
In cold start, 52.1% of VMT In stabIlized, and 27.3% of VMT tn a hOt start. Emlsstons are based on the January 1
mtleage accumulation figures given tn Table 2.6.4.
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TABLE 2.6.3

IDLE EMISSION RATES FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS

* IER • ZML + (DR * M)

Zero Mi Ie Deter iorat ion
Model Emission Level Rate
Years (Grams/Mi n.) (Gm/Mi n/l0K Mi)

Pre-1978 0.18 0.01
1978 0.23 0.01

1979-1980 0.23 0.01
1981-1983 0.07 0.0

1984+ 0.07 0.0

Pre-1978 0.53 0.02
1978 0.54 0.01

1979-1980 0.54 0.01
1981-1983 0.54 0.0

1984+ 0.31 0.0

Pre-1978 0.19 0.01
1978 0.32 0.01
1979 0·32 0.01
1980 0.32 0.01

1981-1984 0.34 0.0
1985-1986 0.34 0.0

1987+ 0.13 0.0

* WHERE IER
ZML
DR
M

• Idle emission rate
• Zero mile level
• Deterioration Rate
• Cumulative Mileage / 10,000

DATE MAY 25. 1985
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TABLE 2.6.4

REGISTRATION HIX AND
HILEAGE ACCUHULATION RATES FOR

HIGH ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

Jan 1
Hodel July 1 Hi Ieage Jan 1 Hi leage Jan 1
Year Registration Accumulation Registration Accumulation Hi leage

Index*" Hix" Rate Hix Rate Accumulation
per truck " (f leet) (f Ieet)

1 0.067 17552. 0.022 17552. 2194.
2 0.085 16262~ 0.085 17229. 13124.
3 0.081 15068. 0.081 15963. 29711.
4 0.077 13961 • 0.077 14791. 45080.
5 0.013 12936. 0.073 13705. 59321.

6 0.069 11986. 0.069 12698. 72515.
7 0.065 11105. 0.065 11766. 84741.
8 0.06} 10290. 0.061 10901. 96068.
9 0.057 9534. 0.057 10101. 106564.

10 0.053 8833. 0.053 9359· 116288.

11 0.048 '" 818;. 0.048 8671. 12529B.
12 0.044 " 7583. 0.044 8034. 133646.
13 0.(>'0 q 7026. 0.040 7444. 141381 •
14 0.036 6510. 0.036 6897. 148548.
15 0.0.)2 6032. 0.032 6390. 155188.

16 0.0'28 5589. 0.028 5921. 161340. "
17 0.024 5179. 0.024 5486. 167041.
18 0.020 4798. 0.020 5084. 172323.
19 0.016 4446. 0.016 4710. 177217.
20+ 0.024 4119. 0.024 4364. 181752.

* Default information that may be altered by the HOBILE3
user with information ~bout the local area.

** The indices refer to the most recent model year
veh icl ft in any given ca 1endar year. Index 1 references
the 'newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : HAY 25. 1985
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TABLE 2.6.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS
JANUARY 1. 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TFNORM)
Model LDTl Fleet Sales LOOT Annual Mileage Travel
Years Registration Fraction~ Registration Accrua 1 Rate (C*O) Fractions

1988 0.022 0.240 0.005 0.067 17552. 1181.5 0.080
1987 0.085 0.210 0.018 0.224 17229· 3862.4 0.262
1986 0.081 0.180 0.015 0.183 15963. 2923.0 0.198
1985 0.077 0.160 0.012 0.155 14791. 2288.6 0.155
1984 0.073 0.130 0.009 0.119 13705. 1633.4 O. 111

1983 0.069 0.100 0.007 0.087 12698. 1100.4 0.075
1982 0.065 0.080 0.005 0.065 11.766. --'. 768.4 0.052
1981 0.061 0.060 0.004 0.046 10901. 501.1 0.034
1980 0.057 0.034 0.002 0.024 10101. 245.8 0.017
1979 0.053 0.028 0.001 0.019 9359. 174.4 0.012

1978 0.048 0.009 0.000 0~005 8671. 47.0 0.003
1977 0.044 0.005 0.000 0.003 8034. 22.2 0.002
1976 0.040 0.003 0.000 0.002 7444. ~;-. 11.2 0.001
1975 0.036 0.002 0.000 0.001 6897. 6.2 0.000
1974 0.032 0.0 0.0 0.0 6390. 0.0 0.0

1973 0.028 0.0 0.0 0.0 5921. 0.0 0.0
1972 0.024 0.0 0.0 0.0 5486. 0.0 0.0
1971 0.020 0.0 0.0 0.0 5084. 0.0 0.0
1970 0.016 0.0 0.0 0.0 4710. 0.0 0.0
1969- 0.024 0.0 0.0 0.0 4364. ..... 1, 0.0 0.0

OAF: 0.080 TFNORM: 14765.6

WHERE

A - January 1 registration mix from Table 2.6.4.
B - Fleet sales fractions
D - Sales weighted fleet mileage accumulation rate from laDle 2.6.4.

adjusted to January 1 ", .
0(1) - Annual Miles{l) '\
D{MYI)- .25* {Annual Miles{MYI)) + .75*{Annual Mi les{MYI-l)). flY·'.2 ••••• 20+

NOTE: In general. the travel weighting fractions will change for every
calendar year since the sales fraction. (column B) changes
for almost every model year.

DATE MAY 25. 1985
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s
sadj
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TABLE 2.6.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS

* SCF (s. sadj) - SF (s) /SF (sadj)

SF(s)- EXP(A + B*s + C*S2)

Model Coeff i c i ents
Pol Years A B C

HC All 0.90900 -0.05500 0.00044

CO All 1.37520 -0.08800 0.00091

NOx All 0.66800 -0.04800 0.00071

- average speed (mph)
- basic test procedure speed; adjusted for

fraction of cold start operation x and
fraction of hot start operation w.
[ l/sadj - (w+x)/26 + (l-w-x)/16 ]

DATE MAY 25. 1985



H-171

TABLE 2.6.7

NORMALIZED BAG FRACTIONS FOR
HIGH ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS

Normalized Fractions
Model Test Seg.#l Test Seg:#2 Test Seg.#3 Tota,l Test

f2l Years -!L jL --!L ~ J.L --U- .-JSL --.QQ....

He Pre-1979 1.209 o. 112 1-.073 0.091 0.703 0.093 1.000 0.096
1979 1.209 0.110 1.073 0.089 0.703 0.092 1.000 0.09!t

1980-1982 1.209 0.110 1.073 0.089 0.703 0.092 1.000 0.09!t
1983+ 1.209 0.115 1.073 0.093 0.703 0.095 1.000 0.098

CO Pre-1979 1.199 0.062 0.935 0.0!t4 0.974 0.053 1.000 0.0;0
1979 1.199 0.060 0.935 0.043 0.974 0.051 1.000 0.049

1980-1982 1.199 0.057 0.935 0.040 0.974 0.048 1.000 0.046
1983+ 1. 199 0.057 0·935 0.040 0.974 0.0!t8 1.000 0.046

NOx Pre-1979 1.068 0.033 0.981 0.036 0.985 0.032 1.000 o.03!t
1979 1.068 0.033 0.981 0.035 0.985 0.032 1.000 0.0)!t

1980-1984 1.068 0.036 0.981 0.038 0.985 0.035 1.000 0.037
1985+ 1.068 0.071 0.981 0.072 0.985 0.068 1.000 0.071

NOTE: The fractions given in this table are used in the calculation of the
op~rating-mode/ temperature correction factor (OMTCF).

WHERE : OMTCF
TERMl
TERM2
TERM3
DENOM

W
X

TCF (b)

• ((TERMl + TERM2 + TERM3)/DENOM)
• W *TCF(l)*(BI+Dl*M)
• (1-W-X)*rCF(2)*(B2+D2*M)
• X *TCF (3) * (B3+D3*M)
• BO + DO*M
• Fraction of VMT in the cold start mode
• Fraction of VMT in the hot start mode
• Temperature correction factor for pollutant, model

year; for test segment b
• Cumulative mileage / 10,000

DATE MAY 25, 1985
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TABLE 2.7.1

EXHAUST EMISSION RATES FOR
HIGH ALTI·TUDE

HEAVY DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERO TAMPERINQ)

• BER • ZML • (DR • M)

Zero Ml le Deterioration 150.000 Ml le
Model Emission level Rate Emlsslon level

~ Year. (Grams!Mi le) (Gm!Ml!1Q!( M1) (Grams!M! 1e)

HC Pre-1963 7.76 0.015 8.01
1963-1965 7.73 0.015 7.88
1966-1868 8.00 0.06 8.30
1969-1971 8.51 0.06 8.81
1972-1974 9.03 0.06 9.33
1975-1978 8.95 0.06 9.25
1980-1981 8.11 0.06 '.41
1982-1984 7.47 0.05 7.72

1885 7.16 0.02 7.26
1986 15.75 0.02 !5. 85

1887-1992 5.59 0.02 15.68
1993-1996 5.49 0.02 15.158

1997+ 5.44 0.02 15.54

CO Pre-1963 17.22 0.14 17.82
1963-1965 17.15 0.14 17 .815
1966-1968 17.75 0.14 18.45
1965-1971 18.89 O. 15 19.64
1972-1974 20.04 0.16 20.84
19715-1979 19.56 0.16 20.36
1980-1981 16.64 0.14 17.34
1982-1984 115.32 0.13 115.97

1985 14.80 0.12 115.40
1986 14.53 0.12 115. 13

1987-1992 14.14 0.12 14.74
1993-1996 13.88 0.12 14.48

1997. 13.76 0.11 14.31

NOx Pre-1963 21.94 0.0 21.84
1963-1965 21 .85 0.0 21.85
1966-1968 22.61 0.0 22.61
1969-1971 24.06 0.0 24.06
1972-1974 25.53 0.0 25.53
1975-1979 24.77 0.0 :l4.77
1980-1981 20.50 0.0 20.!50
1982-1984 18.88 0.0 18.88

1985 18.23 0.0 18.23
1986 17.90 0.0 17.90

1987-1992 11.19 0.05 11.44
1993-1996 10.98 0.05 '1.23

1997+ 10.89 0.05 11.14

• WHERE BER • Basic emission rate (untampered)
ZML • Zero mile level
DR • Deterioration rate
M • Cumulative mileage ! 10.000

DATE MAY 25. 1985



H-t73 TABLE 2.7.2A

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

TOTAL He

DATE : MAY 25. 1985

1980 1981
MY·

196i
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
\973
1974
1975
1976
1917
1978
1979
1980

E··"""1O":B
10.7
10.6
10.6
10.5
11.2
11. 1
10.9
11.3
11. 1
10.9
11.3
11. 1
10.8
10.5
10.2
9.9
9.5
9.1
8.1

MY·
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

E··
"""1O":B

10.7
10.6
10.6
11.3
11.2
11. 1
11.4
11.3
11 . 1
11.5
11.3
11. 1
10.7
10.5
10.2
9.9
9.5
8.3
8.1

1982 1983
MY· E·. MY· E·.

1963 --;o:a 1964 --;o:a
1964 10.7 1965 10.7
1965 10.6 1966 11.5
1966 11.4 1967 11.4
1967 11.3 1968 11.3
1968 11.2 1969 11.7
1969 11.6 1970 11.6
1970 11.4 1971 11.4
1971 11.3 1972 11.8
1972 11.6 1973 11.6
1973 11.5 1974 11.5
1974 11.3 1975 11.2
1975 11.0 1976 11.0
1976 10.7 1977 10.7
1977 10.5 1978 10.5
1978 10.2 1979 10.2
1979 9.9 1980 9.0
1980 8.7 1981 8.7
1981 8.3 1982 7.6
1982 7.5 1983 7.5

~anuary 1 of Calendar Year
1984 1985 1986 1987 1988 1989 1990 1991

MY· E.· MY· E·· MY- E.· MY. E.. MY· E·· MY. E.. MY. E.. MY. E••
1965 ---;o:a 1966 11:6 'i967 --rr:6 1968~ 1969 1T2 1970 1T2 t97i 1T2 "i'97'2 1"'2:7
1966 11.61967 11.61968 11.61969 12.11970 12.11971 12.11972 12.61973 12.6
1967 11.5 1968 11.5 1969 12.0 1970 12.0 1971 12.0 1972 12.5 1973 12.5 1974 12.5
1968 11.4 1969 11.9 1970 11.9 1971 11.9 1972 12.4 1973 12.4 1974 12.4 1975 12.3
1969 11.8 1970 11.8 1971 11.8 1972 12.3 1973 12.3 1974 12.3 1975 12.2 1976 12.2
1970 11.7 1971 11.7 1972 12.2 1973 12.2 1974 12.2 1975 12.1 1976 12.1 1977 12.1
1971 11.6 1972 12.1 1973 12.1 1974 12.1 1975 12.0 1976 12.0 1977 12.0 1978 12.0
1972 12.0 1973 12.0 1974 12.0 1975 11.9 1976 11.9 1977 11.9 1978 11.9 1979 11.9
1973 11.8 1974 11.8 1975 11.7 1976 11.7 1977 11.7 1978 11.7 1979 11.7 1980 10.9
1974 11.6 1975 11.6 1976 11.6 1977 11.6 1978 11.6 1979 11.6 1980 10.7 1981 10.7
1975 11.4 1976 11.4 1977 11.4 1978 11.4 1979 11.4 1980 10.5 1981 10.5 1982 9.5
1976 11.2 1977 11.2 1978 11.2 1979 11.2 1980 10.3 1981 10.3 1982 9.3 1983 9.3
1977 11.0 1978 11.0 1979 11.0 1980 10.11981 10.11982 9.2 1983 9.2 1984 9.2
1978 10.7 1979 10.7 1980 9.9 1981 9.9 1982 9.0 1983 9.0 1984 9.0 1985 7.8
1919 10.5 1980 9.6 1981 9.6 1982 8.7 1983 8.7 1984 8.7 1985 7.7 1986 6.3
1980 9.3 1981 9.3 1982 8.5 1983 8.5 1984 8.5 1985 7.6 1986 6.2 1987 6.0
1981 9.0 1982 8.2 1983 8.2 1984 8.2 1985 7.5 1986 6.1 1987 5.9 1988 5.9
1982 8.0 1983 8.0 1984 8.0 1985 7.4 1986 5.9 1987 5.8 1988 5.0 1989 5.8
1983 7.6 1984 7.6 1985 7.2 1986 5.8 1987 5.7 1988 5.7 1989 5.7 1990 5.7
1984 7.5 1985 7.2 1986 5.8 1987 5.6 1988 5.6 1989 5.6 1990 5.6 1991 5.6

1992
MY·

'i913
1974
1975
1976
1917
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

~
12.7
12.6
12.4
12.3
12.2
12. 1
12.0
11.0
10.9
9.6
9.5
9.3
7.8
6.3
6.1
6.0
5.9
5.8
5.7
5.6

~anuary 1 of Calendar Year
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

MY- E·· MY· E·. MY· E·. MY. E'. MY' E·. MY. E.· MY. E.· MY. E.. MY. E·· MY· E.· MY· E••
1974 12':7 1975 1'2:'6 1976 1'2:'6 1917~ 191ii 12'":6 1919 12'":6 1980 1T8 1981 1T8 19ii2 10:5 19i3 10:5 19i4 10:5
1975 12.5 1976 12.5 1917 12.5 1978 12.5 1979 12.5 1980 11.7 1981 11.7 1982 10.4 1983 10.4 1984 10.4 1985 8.'"
1976 12.4 1977 12.4 1978 12.4 1979 12.4 1980 11.6 1981 11.6 1982 10.4 1983 10.4 1984 10.4 1985 8.3 1986 6.
1977 12.3 1978 12.3 1979 12.3 1980 11.5 1981 11.5 1982 10.3 1983 10.3 1984 10.3 1985 8.3 1986 6.9 1987 6.'
1978 12.2 1919 12.2 1980 11.4 1981 11.4 1982 10.2 1983 10.2 1984 10.2 1985 8.3 1986 6.8 1981 6.7 1988 6 .•
1919 12.11980 11.3 1981 11.3 1982 10.11983 1011984 10.11985 8.21986 6.8 1987 6.6 1988 6.6 1989 6.6
1980 11.2 1981 11.2 1982 10.0 1983 10.0 1984 10.0 19H5 8.2 1986 6.8 1987 6.6 1988 6.6 1989 6.6 1990 6.6
1981 11.0 1982 9.9 1983 9.9 1984 9.9 1985 8.1 1986 6.7 1987 6.6 1988 6.6 1989 6.6 1990 6.6 1991 6.6
1982 9.8 1983 9.8 1984 9.8 1985 8.1 1986 6.7 1987 6.5 1988 6.5 1989 6.5 1990 6.5 1991 6.5 1992 6.5
1983 9.6 1984 9.6 1985 8.0 1986 6.6 1981 6.5 1988 6.5 1989 6.5 1990 6.5 1991 6.5 1992 6.5 1993 6.4
1984 9.5 1985 8.0 1986 6.6 1987 6.4 1988 6.4 1989 6.4 1990 6.4 1991 6.4 1992 6.4 1993 6.3 1994 6.3
1985 7.9 1986 6.5 1987 6.3 1988 6.3 1989 6.3 1990 6.3 1991 6.3 1992 6.3 1993 6.2 1994 6.2 1995 6.2
1986 6.4 1987 6.3 1988 6.3 1989 6.3 1990 6.3 1991 6.3 1992 6.3 1993 6.2 1994 6.2 1995 6.2 1996 6.2
1987 u.2 1988 6.2 1989 6.2 1990 6.2 1991 6.2 1992 6.2 1993 6.1 1994 6.1 1995 6.1 1996 6.1 1997 6.0
1988 6.1 1989 6.1 1990 6.1 1991 6.1 1992 6.1 1993 6.0 1994 6.0 1995 6.0 1996 6.0 1997 5.9 1998 5.9
1989 6.0 1990 6.0 1991 6.0 1992 6.0 1993 5.9 1994 5.9 1995 5.9 1996 5.9 1997 5.9 1998 5.9 1999 5.9
1990 5.9 1991 5.9 1992 5.9 1993 5.8 1994 5.8'1995 5.8 1996 5.8 1997 5.7 1998 5.7 1999 5.1 2000 5.7
1991 5.8 1992 5.8 1993 5.7 1994 5.7 1995 5.7 1996 5.7 1997 5.6 1998 5.6 1999 5.6 2000 5.6 2001 5.6
1992 5.7 1993 5.6 1994 5.6 1995 5.6 1996 5.6 1997 5.5 1998 5.5 1999 5.5 2000 5.5 2001 5.5 2002 5.5
1993 5.5 1994 5.5 1995 5.5 1996 5.5 1997 5.4 1998 5.4 1999 5.4 2000 5.4 2001 5.4 2002 5.4 2003 5.4

.MY -- IndIcates the ~odel year.
··E -- Indicates the average grams/mile emission level for model year "MY" on ~anuary 1 of the given calendar year. These

emission levels are calculated for,·the basic test conditions: 19.6 MPH. TEMP-75 Degrees F. E~fsslons are based on
the ~anuary 1 ~Ileage accumulation figures given In Table 2.7.4.



H-174 TABLE 2.7. 2B

EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
HEAVV DUTV DIESEL POWERED VEHICLES'

CO

DATE MAV 25, 1985

1980
MV·

196i
1962
1963
1964
1965
1966
1967
1968
1969
1970
1911
1912
1913
1914
1975
1976
1971
1978
1979
1980

E··"""25'":7
25.5
25.3
25.1
24.8
25.2
24.9
24.6
25.8
25.4
25.0
26.0
25.4
24.8
23.6
22.9
22:0
21.1
20.1
16.6

January 1 of Calendar Year
1981 1982 1983 1984 1985 1986 1981 1988 1989 1990 1991

MY· E·· MY· E·· MV· E·· MV. E·· MY· E·· MV· E·· MV· E.· MY. E·· MV· E.. MV. E.. MV. E••
"i962 25 . 1 1963 25:7 1964 """25'":7 "i965 25:7 1966 26:3 1961 26:3 1968 26 . 3 1969 28:0 "ii1O 28:0 t97i 28:0 1972 29:B
1963 25.5 1964 .25.5 1965 25.5 1966 26.1 1961 26.1 1968 26.1 1969 21.8 1910 21.8 1911 27.8 1912 29.6 1913 29.6
1964 25.3 1965 25.3 1966 25.9 1961 25.9 1968 25.9 1969 21.6 1910 27.6 1911 21.6 1912 29.3 1973 29.3 1914 29.3
1965 25.1 1966 25.1 1961 25.1 1968 25.1 1969 21.4 1970 21.4 1911 21.4 1912 29.1 1913 29.1 1914 29.1 1975 28.6
1966 25.4 1961 25.4 1968 25.4 1969 27.1 1910 27.1 1911 27.1 1972 28.8 1973 28.8 1914 28.8 1915 28.3 1916 28.3
1967 25.2 1968 25.2 1969 26.8 1910 26.8 1911 26.8 1912 28.5 1973 28.5 1914 28.5 1915 28.0 1976 28.0 1911 28.0
1968 24.9 1969 26.5 1970 26.5 1971 26.5 1912 28.2 1913 28.2 1974 28.2 1975 21.1 1916 21.1 1971 21.1 1918 27.7
1969 26.2 1910 26.2 1911 26.2 1912 27.8 1913 21.8 1974 21.8 1975 27.3 1976 21.3 1911 21.3 1978 21.3 1919 21.3
1910 25.8 1911 25.8 1912 21.4 1913 21.4 1974 27.4 1915 27.0 1916 21.0 1911 21.0 1918 21.0 1919 21.0 1980 23.1
1971 25.4 1912 21.0 1913 27.0 1974 27.0 1975 26.5 1976 26.5 1911 26.5 1978 26.5 1979 26.5 1980 22.1 1981 22.1
1972 26.5 1913 26.5 1914 26.5 1915 26.0 1976 26.0 1917 26.0 1918 26.0 1979 26.0 1980 22.3 1981 22.3 1982 20.6
1913 26.0 1914 26.0 1915 25.5 1916 25.5 1911 25.5 1918 25.5 1919 25.5 1980 21.9 1981 21.9 1982 20.2 1983 20.2
1974 25.4 1975 24.9 1916 24.9 1911 24.9 1918 24.9 1919 24.9 1980 21.4 1981 21.4 1982 19.1' 1983 19.1 1984 19.1
1915 24.3 1916 24.3 1911 24.3 1918 24.3 1919 24.3 1980 20.8 1981 20.8 1982 19.2 1983 19.2 1984 19.2 1985 18.4
1976 23.6 1911 23.6 1918 23.6 1919 23.6 1980 20.2 1981 20.2 1982 18.6 1983 18.6 1984 18.6 1985 17.8 1986 17.6
1971 22.9 1918 22.9 1919 22.9 1980 19.5 1981 19.5 1982 18.0 1983 18.0 1984 18.0 1985 17.3 1986 11.0 1987 16.6
1918 22.0 1919 22.0 1980 18.8 1981 18.8 1982 11.3 1983 11.3 1984 11.3 1985 16.6 1986 16.4 1981 16.0 1988 16.0
1919 21.1 1980 18.0 1981 18.0 1982 16.6 1983 16.6 1984 16.6 1985 16.0 1986 15.1 1981 15.3 1988 15.3 1989 15.3
1980 11.1 1981 11.1 1982 15.8 1983 15.8 1984 15.8 1985 15.2 1986 14.9 1981 14.5 1988 14,5 1989 14.5 1990 14.5
1981 16.6 1982 15.3 1983 15.3 1984 15.3 1985 14.8 1986 14.5 1987 14.11988 14.11989 14.11990 14.11991 14.1

January 1 of Calendar Vear
1992 1993 1994 1995 1996 1991 1998 1999 2000 2001 2002

MY. E.. MV· E·· MV· E·. MV· E·. MV. E.. MV· E·· MV· E·. MV. E·· MV· E.· MV· E·· MV· E··
1973 29:8 1974 29 . 8 1975 29:3 1916 29:3 "'i971 29:3 T97i 2n 1"979 29:3 "i9iO 2D T9i1 """25:1 "i982 23:2 T9i3 23:2
1974 29.6 1975 29.1 1916 29.1 1911 29.1 1918 29.1 1979 29.1 1980 25.0 1981 25.0 1982 23.0 1983 23.0 1984 23.0
1975 28.8 1976 28.8 1917 28.8 1918 28.8 1979 28.8 1980 24.8 1981 24.8 1982 22.9 1983 22.9 1984 22.9 1985 21.8
1976 28.6 1977 28.6 1918 28.6 1919 28.6 1980 24.5 1981 24.5 1982 22.7 1983 22.1 1984 22.7 1985 21.6 1986 21.3
1977 28.3 1978 28.3 1979 28.3 1980 24.3 1981 24.3 1982 22.4 1983 22.4 1984 22.4 1985 21.4 1986 21.1 1987 20.1
1918 28.0 1919 28.0 1980 24.1 1981 24.1 1982 22.2 1983 22.2 1984 22~2 1985 21.2 1986 20.9 1987 20:5 1988 20.5
1979 21.7 1980 23.8 1981 23.8 1982 21.9 1983 21.9 1984 21.9 1985 20.9 1986 20.6 1987 20.2 1988 20.2 1989 20.2
1980 23.5 1981 23.5 1982 21.6 1983 21.6 1984 21.6 1985 20.6 1986 20.4 1981 20.0 1988 20.0 1989 20.0 1990 20.0
1981 23.1 1982 21.3 1983 21.3 1984 21.3 1985 20.3 1986 20.1 1987 19.1 1988 19.7 1989 19.1 1990 19.7 1991 19.7
1982 21.0 1983 21.0 1984 21.0 1985 2Q.0 1986 19.8 1981 19.4 1988 19.4 1989 19.4 1990 19.4 1991 19.4 1992 19.4
1983 20.6 1984 20.6 1985 19.1 1986 19.4 1981 19.0 1988 19.0 1989 19.0 1990 19.0 1991 19.0 1992 19.0 1993 18.1
1984 20.2 1985 19.3 1986 19.0 1987 18.6 1988 18.6 1989 18.6 1990 18.6 1991 18.6 1992 18.6 1993 18.4 1994 18.4
1985 18.8 1986 18.G 1987 18.2 1988 18.2 1989 18.2 1990 18.2 1991 18.2 1992 18.2 1993 17.9 1994 11.9 1995 17.9
1986 18.1 1987 11.7 1988 17.7 1989 11.1 1990 11.7 1991 11.1 1992 17.7 1993 11.4 1994 17.4 1995 17.4 1996 17.4
1987 11.2 1988 11.2 1989 11.2 1990 17.2 1991 17.2 1992 17.2 1993 16.9 1994 16.9 1995 16.9 1996 16.9 1991 16.6
1988 16.6 1989 16.6 1990 16.6 1991 16.6 1992 16.6 1993 16.4 1994 16.4 1995 16.4 1996 16.4 1997 16.0 1998 16.0
1989 16.0' 1990 16.0 1991 16.0 1992 16.0 1993 15.7 1994 15.7 1995 15.7 1996 15.7 1997 15.5 19.98 15.5 1999 15.5
1990 15.3 1991 15.3 1992 15.3 1993 15.0 1994 15.0 1995 15.0 1996 15.0 1997 14.8 1998 14.8 1999 14.8 2000 14.8
1991 14.5 1992 14.5 1993 14.31994 14.31995 14.31996 14.31991 14.11998 14.11999 14.12000 14.12001 14.1
1992 14. I 1993 13.9 1994 13.9 1995 13.9 1996 13.9 1997 13.8 1998 13.8 1999 13.8 2000 13.8 2001 13.8 2002 13.8

2003
MV. Eoo

"i9ii4 23:2
1985 21.9
1986 21.5
1987 20.9
1988 20.7
1989 20.5
1990 20.2
1991 20.0
1992 19.7
1993 19.1
1994 18.7
1995 18.4
1996 11.9
1997 17.0
1998 16.6
1999 16.0
2000 15.5
2001- -14.8
2002 14.1
2003 13.8

·MV -- Indicates the model year .
•• E -- IndIcates the average grams/mile emissIon level for model year -MV- o~ January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP-15 Degrees F. ENlsslons are based on
the January I mileage accumulation figures given In Table 2.7.4.
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
HEAVY DUT~ DIESEL POWERED VEHICLES

OOx

1980
MY·

1961
1962
1963
1964
1965
196~

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

E··
""""21':9

21.9
21.8
21.8
21.8
22.6
22.6
22.6
24.1
24. 1
24.1
25.5
25.5
25.5
24.8
24.8
24.8
24.8
24.8
20.5

1981 1982
MY· E·. MY. E••

1962 """"21':9 1963 2T:8
1963 21.8 1964 21.8
1964 21.8 1965 21.8
1965 21.8 1966 22.6
1966 22.6 1967 22.6
1967 22.6 1968 22.6
1968 22.6 1969 24.1
1969 24.1 1970 24.1
1970 24. 1 1971 24.1
1971 24.1 1972 25.5
1972 25.5 1973 25.5
1973 25.5 1974 25.5
1974 25.5 1975 24.8
1975 24.8 1976 24.8
1976 24.8 1977 24.8
1977 24.8 1978 24.8
1978 24.8 1979 24.8
1979 24.8 1980 20.5
1980 20.5 1981 20.5
1981 20.5 19~2 18.9

~anuary 1 of Calendar Year
1983 1984 1985 1986 1987 1988 1989 1990 1991

MY· E·· MY. E·. MY· E·· MY· E.- MY· E·- MY. E-- MY. E-- MY- E-- MY- E.­
1964 2"i'":8 1965 '2'T8 1966 22.6 1967 22.6 1968 22.6 1969 '""'24":'1 1970 24.'1 1971~ 'i'912~
1965 21.8 1966 22.6 1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.5 1973 25.5
1966 22.6 1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.5 1973 25.5 1974 25.5
1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972' 25.5 1973 25.5 1974 25.5 1975 24.8
1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8
1969 24.1 1970 24.1 1971 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8
1970 24.1 1971 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8 1978 24.8
1971 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8
1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5
1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5
1974 25.5 1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9
1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9
1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9
1977 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2
1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9
1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 12.2
1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 12.0 1988 12.0
1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 11.7 1988 )1.7 1989 11.7
1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 11.4 1988 11.4 1989 11.4 1990 11.4
1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 11.2 1988 11.2 1989 11.2 1990 11.2 1991 11.2

1994 1995 1996
January 1 of Calendar Year

1998 1999 2000 2001 2002 2003
MY· E-. MY- E·- MY- E·- MY- E-- MY- E-- MY· E-­

1979 24:'i T9iiO~ 'i9i1 20.5 1982 1'i:'i 1983 1'i:'i 1984 tii":9
1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2
1981 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9
1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 14.0
1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 13.9 1988 13.9
1984 18.9 1985 18.2 1986 17.9 1987 13.8 1988 13.8 1989 13.8
1985 18.2 1986 17.9 1987 13.7 1988 13.7 1989 13.7 1990 13.7
1986 17.9 1987 13.6 1988 13.6 1989 13.6 1990 13.6 1991 13.6
1987 13.5 1988 13.5 1989 13.5 1990 13.5 1991 13.5 1992 13.5
1988 13.4 1989 13.4 1990 13.4 1991 13.4 1992 13.4 1993 13.2
1989 13.2 1990 13.2 1991 13.2 1992 13.2 1993 13.0 1994 13.0
1.990 13.1 1991 13.1 1992 13.1 1993 12.8 1994 12.8 1995 12.8
1991 12.9 1992 12.9 1993 12.7 1994 12.7 1995 12.7 1996 12.7
1992 12.7 1993 12.5 1994 12.5 1995 12.5 1996 12.5 1997 12.4
1993 12.3 1994 12.3 1995 12.3 1996 12.3 1997 12.2 1998 12.2
1994 12.0 1995 12.0 1996 12.0 1997 11.9 1998 11.9 1999 11.9
1995 11.8 1996 11.8 1997 11.7 1998 11.7 1999 )'.7 2000 11.7
1996 11.5 1997 11.4 1998 11.4 1999 11.4 2000 11.4 2001 11.4
1997 11.11998 l'.119!O9 11.12000 11.12001 11.12002 11.1
1998 10.9 1999 10.9 2000 10.9 2001 10.9 2002 10.9 2003 10.9

E-­24.8
24.8
20.5
20.5
18.9
18.9
111.9
18.2
17 .9
13.4
13.2
13.1
12.9
12.7
12.5
12.0
11.8
11.5
11. 1
10.9

1997
MY·

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

E--24:8
24.8
24.8
20.5
20.5
18.9
18.9
18.9
18.2
17 .9
13.2
13. 1
12.9
12.7
12.5
12.2
11.8
11.5
11. 1
11.0

MY·
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

E··
24:8

24.8
24.8
24.8
20.5
20.5
18.9
18.9
18.9
18.2
17.9
13. 1
12.9
12.7
12.5
12.2
12.0
11.5
11 . 1
11.0

MY­
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

E··
24.8
24.8
24.8
24.8
24.8
20.5
20.5
18.9
18.9
18.9
18.2
17.9
12.9
12.7
12.5
12.2
12.0
11 .7
11 . 1
11.0

MY·
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

1992 1993
MY. E.. MY. E••

1973 25.5 1974 25.5
1974 25.5 1975 24.8
1975 24.8 1976 24.8
1976 24.8 1977 24.8
1977 24.8 1978 24.8
1978 24.8 1979 24.8
1979 24.8 1980 20.5
1980 20.5 1981 20.5
1981 20.5 1982 18.9
1982 18.9 1983 18.9
1983 18.9 1984 18.9
1984 18.9 1985 18.2
1985 18.2 1986 17.9
1986 17.9 1987 12.7
1987 12.5 1988 12.5
1988 12.2 1989 12.2
1989 12.0 1990 12.0
1990 11 .7 1991 11 .7
1991 11.4 1992 11.4
1992 11.2 1993 11.0

·MY -- Indicates the model year.
··E -- Indicates the average grams/mile emission level for Nadel year -MY· on ~anuarv 1 of the gIven calendar yea~. These

emission levels are calculated for the basic test conditions: 19.6 MPH. TEMP-75 Degrees F. ENlsslons are based on
the ~anuary 1 mileage accumulation figures gIven In Table 2.7.4.
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TABLE 2.7.3

IDLE EMISSION RATES FOR
HIGH ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES

a IER a ZML + (OR a M)

f.2l

HC

co

NOx

Model
Years

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
1982-1984

1985
1986

1987-1992
1993-1996

1997+

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
1982-1984

1985
1986

1987-1992
1993-1996

1997+

Pre-1963
1963-1965
1966-1968
1969-1971
1972-1974
1975-1979
1980-1981
1982-1984

1985
1986

1987-1992
1993-1996

1997+

Zero Mi le
Emission Leve'

(Grams/Min.)

0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.62
0.62
0.62
0.62
0.62

1.17
1. 17
1.17
1. 17
1 . 17
1 . 17
1 . 17
1.17
1 . 17
1.17
1.17
1. 17
1. 17

0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.22
0.22
0.22
0.22
0.22

Oeterioration
Rate

(Gm!Min/101< Mi)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

a WHERE IER
ZML
OR
M

a Idle emission rate
a Zero mile level
a Deterioration Rate
a Cumulative Mileage / 10.000

OATE MAY 25. 1985
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TABLE 2.1.4

REGISTRATION MIX AND
MILEAGE ACCUMULATION RATES FOR

HIGH ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES

Jan 1
Model July 1 Mi Ieage Jan 1 Mi Ieage Jan 1
Year .Regi strat ion Accumulation Registration Accumulation Mi Ieage

Index** Mi·x* Rate Mix Rate Accumulation
per vehicle* (fleet) (fleet)

1 0.090 66333. 0.0 o. o.
2 0.151 60319. 0.151 66333. 33166.
3 0.126 54855. 0.126 60319. 96492.
4 0.105 49894. 0.105 54855. 154079.
5 0.088 45386. 0.088 49894. 206454.

6 0.073 41288. 0.073 45386. 254093.
7 0.061 37565. 0.061 41288. 297430.
8 0.051 34182. 0.051 37565. 336857.
9 0.043 31105· 0.043 34182. 372730.

10 0.036 28309. 0.036 31105. 405374.

11 0.030 25766. 0.030 28309. 435081.
12 0.025 23453. 0.025 25766. 462118.
13 0.021 21350. 0.021 23453. 486727.
14 0.011 19437· 0.017 21350. 509129.
15 0.014 17697. 0.014 19437. 529522.

16 0.012 16114. 0.012 17697. 548089.
17 0.010 14673. 0.010 16114. 564994.
18 0.008 13363. 0.008 14673. 580388.
19 0.007 12170. 0.007 13363. 594406.
20+ 0.031 11085· 0.031 12170. 607173.

* Default information that may be altered by the MO~ILE3

user with information about the local area.
This mileage distribution is applicable to
calendar year 1988 only.

** The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25. 1985
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TABLE 2. 7.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES
JANUARY 1, 1988

(A) (B) (C-A*B/DAF) (D) (C*D/TFNORM)
Model HDDV Fleet Sales HDOV Annual Mileage Travel
Years Registration Fraction~ Registration Accrual Rate (C*O) Fractions

1988 0.0 1.000 0.0 0.0 O. 0.0 0.0
1987 0.151 1.000 O. 151 0.166 66333. 11019·0 0.240
1986 0.126 1.000 0.126 0.139 60319. 8361 •1 0.182
1985 0.105 1.000 0.105 o. 116 54855. 6336.4 0.138
1984 0.088 1.000 0.088 0.097 49894. 4830.2 0.105

1983 0.073 1.000 0.073 0.080 45386. 3644.8 0.079
1982 0.061 1.000 0.061 0.067 41288. 2770.7 0.060
1981 0.051 1.000 0.051 0.056 37565. 2107.6 0.046
1980 0.043" 1.000 0.043 0.047 34182. 1617.0 0.035
1979 0.036 1.000 0.036 0.040 31105· 1231.9 0.027

1978 0.030 1.000 0.030 0.033 28309. 934·3 0.020
1977 0.025 1.000 0.025 0.028 25766. 708.6 0.015
1976 0.021 1.000 0.021 0.023 23453. 541.8 0.012
1975 0.017 1.000 0.017 0.019 21350. 399·3 0.009
1974 0.014 1.000 0.014 0.015 "19437. 299.4 0.007

1973 0.012 1.000 0.012 0.013 17697. 233.6 0.005
1972 0.010 1.000 0.010 0.011 16114. 177·3 0.004
1971 0.008 . 1.000 0.008 0.009 14673. 129. 1 0.003
1970 0.007 1.000 0.007 0.008 13363. 102.9 0.002
1969- 0.031 1.000 0.031 0.034 12170. 415. 1 0.009

OAF: 0.910 TFNORM: 45860.0

WHERE

A - January 1 registration mix from Table 2.7.4.
B - Fleet sales fractions
o - Sales weighted fleet mileage accumulation rate from Table 2.7.4,

adjusted to January 1
0(1) - Annual Miles(l)
D(MYI)- .25* (Annual Miles(MYI» + .75* (Annual Miles(MYI-l», MYI-2, ... ,20+

DATE : MAY 25, 1985
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TABLE 2.7.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR
HIGH ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES

* SCF(s)- EXP(A + B*s + C*S2)

Model Coefficients
Pol Years A B C

HC All 0.92400 -0.05500 0.00044

CO All 1.39600 -0.08800 0.00091

NOx All 0.67600 -0.04800 0.00071

* WHERE: s - average speed (mph)

DATE : MAY 25. 1985



HC

co

NOx

* WHERE

TABLE 2.8.1A

EXHAUST E~ISSION RATES FOR
HIGH ALTITUDE
~OTORCYCLES

(RATES REFLECT ZERO TA~PERING)

* BER • Z~L + (DR * ~)

Zero ~i 1e Deterioration 50.000 ~i 1e
~odel Emission Level Rate Emission Level
Years (Grams/~ i 1e) (Gm/~i 110K ~i ) (Grams/~i 1e)

Pre-1978 11.48 0.78 15.38
1978-1979 .4.30 1.65 12.55

1980+ 4. 12 1.73 12.17

Pre-1978 51.59 2.47 63.94
1978-1979 35.07 3.96 54.87

1980+ 34.95 2.02 45.05

Pre-1978 0.11 0.06 0.41
1978-1979 0.43 0.0 0.43

1980+ 0.57 0.0 0.57

BER • Basi'c emission rate (untampered)
Z~L • Zero mile level
DR • Deterioration rate
~ • Cumulative mileage / 10.000

DATE MAY 25. 1985
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TABLE 2.8.1B

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR HIGH ALTITUDE

MOTORCYCLES
(RATES REFLECT ZERO TAMPERING)

** CCEV • (HSK * TPD + DNL)/MPD + CC

Total
SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.
Model Emi ss ions Tr ips* Emi s~i ons Mi 1es* Emissions Emissions
Years (Gm/Tr i p) Per Day (Gm/Day) Per Day (Gm/Mi Ie) (Gm/Mi 1e)

Pre-1978 5·93 1. 35 8.72 8"30 0.40 2.42
1978-1979 9.10 1. 35 10·97 8.30 0.0 2.80

1980+ 9.79 1. 35 11 . 18 8.30 0.0 2.94

* Default information that may be altered by the MOBILE3
user with information about the local area.

** WHERE :

CCEV • Total untampered crankcase & evaporative
HC emissions (Gm/Mile)

HSK • Hot soak emissions (Gm/Trip)
TPD • Trips per day
DNL • Diurnal emissions (Gm/Day)
MPD • Miles per day
CC • Crankcase emissions (Gm/Ml1e)

DATE : MAY 25. 1985
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EXHAUST EMISSION LEVELS FOR HIGH ALTITUDE
MOTORCVCLES

TOTAL He (INCLUDES EVAP • CRANKCASE)

DATE MAV 25. 1985

1980 1981 1982 1983 1984
MV· E·. MV. E.. MV· E·· MV. E·· MV. E·.

1961 15.0 1962 15.0 1963 1'5:0"i9i4 15.0 1965 1'5:0
1962 15.0 1963 15.0 1964 15.0 1965 15.0 1966 15.0
1963 15.0 1964 15.0 1965 15.0 1966 15.0 1967 15.0
1964 15.0 1965 15.0 1966 . 15.0 1967 15.0 1968 15.0
1965 15.0 1966 15.0 1967 15.0 1968 15.0 1969 15.0
1966 15.0 1967 15.0 1968 15.0 1969 15.0 1970 15.0
1967 15.0 1968 15.0 1969 15.0 1970 15.0 1971 15.0
1968 15.0 1969 15.0 1970 15.0 1971 15.0 1972 15.0
1969 15.0 1970 15.0 1971 15.0 1972 15.0 1973 15.0
1970 15.0 1971 15.0 1972 15.0 1973 15.0 1974 15.0
1971 15.0 t972 15.0 1973 15.0 1974 15.0 1975 15.0
1972 14.9 1973 14.9 1974 14.9 1975 14.9 1976 14.9
1973 14.9 1974 14.9 1975 14.9 1976 14.9 1977 14.9
1974 14.8 1975 14.8 1976 14.8 1977 14.8 1978 9.1
1975 14.8 1976 14.8 1977 14.8 1978 8.9 1979 8.9
1976 14.7 1977 14.7 1978 8.7 1979 8.7 1980 8.8
1977 14.5 1978 8.4 1979 8.4 1980 8.4 1981 8.4
1978 8.0 1979 8.0 1980 8.0 1981 8.0 1982 8.0
1979 7.4 1980 7.4 1981 1.4 1982 7.4 1983 7.4
1980 1.11981 7.11982 1.11983 1.11984 7.1

Januarv 1 of Calendar 'lear
1985 1986 1987 1988 1989 1990 1991

MV· E.· MY. E·. MY. E.. MV. E·. MV. E.. MV· E.. MY. E••
1966 1'5:0 'i967 15.0 'ii6i t5:O TIi69~ mo't5:0 T9fi t5:O 'ii72 """'i'5:O
1967 15.0 1968 15.0 1969 15.0 1970 15.0 1971 15.0 1972 15.0 1973 15.0
1968 15.0 1969 15.0 1970 15.0 1911 15.0 1972 15.0 1913 15.0 1974 15.0
1969 15.0 1970 15.0 1971 15.0 1972 15.0 1913 15.0 1974 15.0 1975 15.0
1970 15.0 191.1 15.0 1972 15.0 1913 15.0 1974 15.0 1975 15.0 1976 15.0
1971 15.0 1972 15.0 1973 15.0 1974 15.0 1915 15.0 1916 15.0 1971 15.0
1972 15.0 1973 15.0 1914 15.0 1975 15.0 1976 15.0 1977 15.0 1978 9.4
1973 15.0 1974 15.0 1975 15.0 1976 15.0 1977 15.0 1978 9.4 1979 9.4
1974 15.0 1975 15.0 1976 15.0 1977 15.0 1978 9.4 1979 9.4 1980 9.5
1975 15.0 1976 15.0 1977 15.0 1978 9.4 1979 9.4 1980 9.5 1981 9.5
1976 15.0 1977 15.0 1978 9.4 1979 9.4 1980 9.4 1981 9.4 1982 9.4
1977 14.9 1918 9.3 1979 9.3 1980 9.4 1981 9.4 1982 9.4 1983 9.4
1978 9.2 1919 9.2 1980 9.3 1981 9.3 1982 9.3 1983 9.3 1984 9.3
1979 9. I 1980 9.2 1981 9.2 1982 9.2 1983 9.2 1984 9.2 1985 9.2
1980 9.0 1981 9.0 1982 9.0 1983 9.0 1984 9.0 1985 9.0 1986 9.0
1981 8.8 1982 8.8 1983 8.8 1984 8.8 1985 8.8 1986 8.8 1987 8.8
1982 8.4 1983 8.4 1984 8.4 1985 8.4 1986 8.4 1987 8.4 1988 8.4
1983 8.0 1984 8.0 1985 8.0 1986 8.0 1987 8.0 1988 8.0 1989 8.0
1984 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4 1989 7.4 1990 7.4
1985 1.11986 7.11987 7.11988 7.11989 7.11990 7.11991 7.1

19941992 1993
MV. E·. MY. E··

19f3 15:0 1974 15:0
1974 15.0 1975. 15.0
1975 15.0 1976 15.0
1976 15.0 1977 15.0
1977 15.0 1978 9.4
1978 9.4 1919 9.4
1979 9.4 1980 9.5
1980 9.5 1981 9.5
1981 9.5 1982 9.5
1982 9.5 1983 9.5
1983 9.4 1984 9.4
1984 9.4 1985 9.4
1985 9.3 1986 9.3
1986 9.2 1987 9.2
1987 9.0 1988 9.0
1988 8.8 1989 8.8
1989 8.4 1990 8.4
1990 8.0 1991 8.0
1991 7.4 1992 7.4
1992 7. 1 1993 7. 1

MY·
1975
1916
1911
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

E··15:0
15.0
15.0
9.4
9.4
9.5
9.5
9.5
9.5
9.5
9.4
9.4
9.3
9.2
9.0
8.8
8.4
8.0
1.4
1.1

Januarv 1 of Calendar 'lear
1995 1996 1997 1998 1999 2000 2001

MY. E.· MY. E·. MY· E·. MY· E.. MY· E·· MY· E·· MY. E··
1976 15:0 1971 15.0 t978 -n 1919~ 1980~ 1981~ 1982~
1977 15.0 1978 9.4 1979 9.4 1980 9.5 1981 9.5 1982 9.5 1983 9.5
1978 9.4 1979 9.4 1980 9.5 1981 9.5 1982 9.5 1983 9.5 1984 9.5
1919 9.4 1980 9.5 1981 9.5 1982 9.5 1983 9.5 1984 9.5 1985 9.5
1980 9.5 1981 9.5 1982 9.5 1983 9.5 1984 9.5 1985 9.5 1986 9.5
1981 9.5 1982 9.5 1983 95 1984 9.5 1985 9.5 1986 9.5 1987 9.5
1982 9.5 1983 9.5 1984 9.5 1985 9.5 1986 9.5 1987 9.5 1988 9.5
1983 9.5 1984 9.5 1985 9.5 1986 9.5 1987 9.5 1988 9.5 1989 9.5
1984 9.5 1985 9.5 1986 9.5 1981 9.5 1988 9.5 1989 9.5 1990 9.5
1985 9.5 1986 9.5 1987 9.5 1988 9.5 1989 9.5 1990 9.5 1991 9.5
1986 9.4 1987 9.4 1988 9.4 1989 9.4 1990 9.4 1991 9.4 1992 9.4
1987 9.4 1988 9.4 1989 9.4 1990 9.4 1991 9.4 1992 9.4 1993 9.4
1988 9.3 1989 9.3 1990 9.3 1991 9.3 1992 9.3 1993 9.3 1994 9.3
1989 9.2 1990 9.2 1991 9.2 1992 9.2 1993 9.2 1994 9.2 1995 9.2
1990 9.0 1991 9.0 1992 9.0 1993 9.0 1994 9.0 1995 9.0 1996 9.0
1991 8.8 1992 8.8 1993 8.8 1994 8.8 1995 8.8 1996 8.8 1997 8.8
1992 8.4 1993 8.4 1994 8.4 1995 8.4 1996 8.4 1991 8.4 1998 8.4
1993 8.0 1994 8.0 1995 8.0 1996 8.0 1997 8.0 1998 8.0 1999 8.0
1994 1.4 1995 1.4 1996 7.4 1991 7.4 1998 1.4 1999 1.4 2000 7.4
1995 7.1 1996 1.1 1997 7.1 1998 7.1 1999 1.1 2000 1.1 2001 7.1

2002 2003
MY· E·· MY· E··

t9i3~ -1984~
1984 9.5.1985 9.5
1985 9.5 1986 9.5
1986 9.5 1987 9.5
1987 9.5 1988 9.5
1988 9.5 1989 9.5
1989 9.5 1990 9.5
1990 9.5 1991 9.5
1991 9.5 1992 9.5
1992 9.5 1993 9.5
19939.4'19949.4
1994 9.4 1995 9.4
1995 9.3 1996 9.~

1996 9.2 1997 9.2
1997 9.0 1998 9.0
1998 8.8 1999 8.8
1999 8.4 2000 8.4
2000 8.0 2001 8.0
2001 7.4 2002 7.4
2002 7.1 2003 7. I

.MY -- Indicates the model year .
•• E -- Indicates the average grams/mile emission level for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions: 19.6 MPH, TEMP=15 Degrees F, 20.6% of VMT traveled
In cold start, 52.1% of VMT in stabilized, and 21.3% of VMT In a hot start. EmIssions are based on the January 1
m~leage accumulation figures given In Table 2.8.4.



H-183 TABLE 2.8.2B DATE MAY 25, 1985

EXHAusr EMISSION LEVELS FOR HIGH ALTITUDE
MOTORCYCLES

CO

1980 1981 1982 1983 1984 1989 1990 1991
MY· E.. MY. E.. MY. E.·

1970~ "19'7i" 55:t 1972 55:'""1
1971 55.11972 55.11973 55.1
1972 55.1 1973 55.1 1974 55.1
1973 55.1 1974 55.1 1975 55.1
1974 55.1 1975 55.1 1976 55.1
1975 '55.1 1976 55.1 1977 55.1
1976 55.1 1977 55.1 1978 40.7
1911 55.1 1978 40.7 1979 40.7
1978 40.6 1979 40.6 1980 37.8
1979 40.6 1980 37.7 1981 37.7
1980 37.7 1981 37.7 1982 37.7
1981 37.6 1982 37.6 1983 37.6
1982 37.5 1983 37.5 1984 37.5
1983 37.4 1984 37.4 1985 37.4
1984 37.2 1985 37.2 1986 37.2
1985 36.9 1986 36.9 1987 36.9
1986 36.5 1987 36~5 1988 36.5
1987 36.0 1988 36.0 1989 36.0
1988 35.3 1989 35.3 1990 35.3
1989 34.9 1990 34.9 1991 34.9

Januar'y 1 of Ca I endar Year
1985 1986 1987 1988

MY· E·· MY·~ My. E·. MY· E·.
1966 55:t 1967~ 1968 55:t 1969 55:t
1967 55.1 1968 55.1 1969 55.1 1970 55.1
1968 55.11969 55.11970 55.11971 55.1
1969 55.1 1970 55.1 1971 55.1 1972 55.1
1970 55.11971 55.11972 55.11973 55.1
1971 55.11972 55.11973 55.11974 55.1
1972 55. 1 1973 55.1 1974 55.1 1975 55.1
1973 55.1 1914 55.1 1975 55.1 1976 55.1
1974 55.0 1975 55.0 1976 55.0 '1977 55.0
1915 55.0 1976 55.0 1971 55.0 1918 40.6
1976 54.9 1977 54.9 1978 40.5 1979 40.5
1977 54.9 1978 40.4 1979 40.4 1980 31.6
1978 40.2 1979 40.2 1980 37.5 1981 37.5
1979 39.9 1980 37.4 1981 37.4 1982 37.4
1980 31.2 1981 37.2 1982 37.2 1983 31.2
1981 36.9 1982 36.9 1983 36.9 1984 36.9
1982 36.5 1983 36.5 1984 36.5 1985 36.5
1983 36.0 1984 36.0 1985 36.0 1986 36.0
1984 35.3 1985 35.3 1986 35.3 1981 35.3
1985 34.9 1986 34.9 1987 34.9 1988 34.9

E· •
55":1

55.1
55.1
55.1
55.1
55.1
55.1
55.1
55.0
55.0
54.9
54.9
54.7
39.9
39.5
36.9
36.5
36.0
35.3
34.9

MY·
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984

E··
55:1

55.1
55.1
55.1
55.1
55.1
55.1
55.1
55.0
55.0
54.9
54.9
54.7
54.6
39.5
38.9
36.5
36.0
35.3
34.9

MY·
1964
1965
1966
1967
1968
1969
1970
1971
1972
1913
1974
1975
1976
1977
1918
1979
1980
1981
1982
1983

~
55.1
55.1
55.1
55.1
55.1
55.1
55.1
55.1
55.0
55.0
54.9
54.9
54.1
54.6
54.3
38.9
38.2
36.0
35.3
34.9

MY·
1963
1964
1965
1966
1967
1968
1969
1910
1911
1912
1973
1914
1915
1916
1977
1978
1919
1980
1981
1982

E··
~

55.1
55.1
551
55.1
55.1
55.1
55.1
55.0
55.0
54.9
54.9
54.7
54.6
54.3
54.0
38.2
37.2
35.3
34.9

~.. MY·
~ 1962

55.1 1963
55.1 1964
55.1 1965
55.1 1966
55.1 1967
55.1 1968
55.1 1969
55.0 1970
55.0 1971
54.9 1972
54.9 1973
54.7.1974
54.6 1975
54.3 1976
54.0 1977
53.5 1978
37.2 1979
35.9 1980
34.9 1981

MY·
196i
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1374
1975
1976
1977
1978
1979
1980

1992 1993 1994 1995

E··37:8
37.8
37.8
37.8
37.8
37.8
37.8
37.8
37.8
37.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

2003
MY·

1984
1985
1986
1987
1988
1!}89
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

E··
37.8
37.8
37.8
37.8
31.8
37.8
37.8
37.8
37.8
37.1
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

2002
MY·

1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

E··
37.8
37.8
31.8
37.8
37.8
37.8
37.8
37.8
37.8
37.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

2001
MY·

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

E··
37:8

37.8
31.8
37.8
37.8
37.8
37.8
37.8
37.8
37.1
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

2000
MY·

198i
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

E··
37.8
37.8
37.8
37.8
37.8
37.8
37.8
37.8
37.8
37.1
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

1999
MY·

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

E··
4<>.7

37.8
37.8
37.8
37.8
37.8
37.8
31.8
37.8
31.7
37.7
31.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

1998
MY·

1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

E··
40.7
40.7
31.8
37.8
31.8
37.8
J7.0
37.8
37.8
37.1
37.7
37.6
37.5
37.4
31.2
36.9
36.5
36.0
35.3
34.9

1997
MY·

1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991

January 1 of Calendar Year

E··
55:1

40.7
40.7
37.8
37.8
37.8
37.8
37.8
37.8
37.7
37.7
31.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

1996
MY·

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

E··55:1
55.1
40.7
40.7
37.8
37.8
37.8
37.8
37.8
31.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

MY·
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

E··
55:1

55.1
55.1
40.7
40.7
37.8
37.8
37.8
37.8
37.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

MY·
T915
1976
1971
1978
1919
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

E··55:1
55.1
55.1
55.1
40.7
40.7
37.8
37.8
37.8
37.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0.
35.3
34.9

MY·
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

E··55:1
55.1
55.1
55.1
55.1
40.7
40.7
37.8
37.8
37.7
37.7
37.6
37.5
37.4
37.2
36.9
36.5
36.0
35.3
34.9

MY·
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

. 1992

·MY -- IndIcates the model year .
•• E -- IndIcates the average gr-ams/mile emIssion level for model year "MY" on January 1 of the gIven c~lendar year. These

emission levels are calculated fon the baste test conditIons: 19.6 MPH. TEMP=75 Degrees F, 20.6% of VMT traveled
In cold start, 52. IX of VMTtn stabil tzed. and 27.31 of VMT In a hot start. EmIssions are based on the January 1
mileage accumulation fIgures gtven In Table 2.84.



H-184 TABLE 2.8.2C

EXHAUST EMiSSION LEVELS FOR HIGH ALTITUDE
MOTORCYCLES

NOx

DATE MAY 25, 1985

1982
January 1 of Calendar Year

1985 1986 1987 19881980 1981
MY- E-- MY- E"

"i9it --0:2 t962 C>:2
1962 0.2 1963 0.2
1963 0.2 1964 0.2
1964 0.2 1965 0.2
1965 0.2 1966 0.2
1966 0.2 1967 0.2
1967 0.2 1968 0.2
1968 0.2 1969 0.2
1969 0.2 1970 0.2
1970 0.2 1911 0.2
1971 0.2 1912 0.2
1912 0.2 1913 0.2
1973 0.2 1974 0.2
1914 0.2 1915 0.2
1975 0.2 1916 0.2
1916 0.2 1977 0.2
1977 0.2 1978 0.4
1978 0.4 1979 0.4
1979 0.4 1980 0.6
1980 0.6 1981 0.6

MY'
1963
1964
1965
1966
1961
1968
1969
1910
1911
1912
1913
1914
191~

1916
19 77
1918
1979
1980
1981
1982

E"
C>:2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4
0.4
0.6
0.6
0.6

1983 1984
MY' E" MY' E"

1964 C>:2 1965 C>:2
1965 0.2 1966 0.2
1966 0.2 1967 0.2
1967 0.2 1968 0.2
1968 0.2 1969 0.2
1969 0.2 1970 0.2
1970 0.2 1971 0.2
1971 0.2 1972 0.2
1972 0.2 1973 0.2
1973 0.2 1974 0.2
1974 0.2 1975 0 2
1975 0.2 1916 0.2
1976 0.2 1977 0.2
1971 0.2 1918 0.4
1978 0.4 1979 0.4
1979 0.4 1980 0.6
1980 0.6 1981 0.6
1981 0.6 1982 0.6
1982 0.6 1983 0.6
1983 0.6 1984 0.6

MY·
1966
1967
1968
1969
1910
1971
1972
1913
1914
1915
1976
1917
1918
1919
1980
1981
1982
1983
1984
1985

E"
C>:2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4
0.4
0.6
0.6
0.6
0.6
0.6
0.6

MY'
1968
1969
1970
1911
1912
1973
1914
1915
1976
1971
1978
1919
1980
1981
1982
1983
1984
1985
1986
1987

~
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4
0.4
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

MY'
1969
1910
1911
1972
1913
1974
1915
1916
1911
1918
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988

E"
C>:2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.4
0.4
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

1989 1990 1991
MY' E" MY' E" MYO E"

1970 ---0:2' 1971 C>:2 1912 ---0:2
1911 0.2 1972 0.2 1973 0.2
1912 0.2 1973 0.2 1974 0.2
1973 0.2 i974 0.2 1975 0.2
1914 0.2 1915 0.2 1976 0.2
1975 0.2 1976 0.2 1977 0.2
1976 0.2 1977 0.2 1978 0.4
1977 0.2 1978 0.4 1979 0.4
1978 0.4 1979 0.4 1980 0.6
1919 0.4 1980 0.6 1981 0.6
1980 0.6 1981 0.6 1982 0.6
1981 0.6 1982 0.6 1983 0.6
1982 0.6 1983 0.6 1984 0.6
1983 0.6 1984 0.6 1985 0.6
1984 0.6 1985 0.6 1986 0.6
1985 0.6 1986 0.6 1981 0.6
1986 0.6 1987 0.6 1988 0.6
1987 0.6 1988 0.6 1989 0.6
1988 0.6 1989 0.6 1990 0.6
1989 0.6 1990 0:6 1991 0.6

1992 1993 2003

"/

MY­
1973
1974
1975
1976
1977
1978
1919
1980
1981
1982
1983
1984
1985
1986

.1987
1988
1989
1990
1991
1992

t:.. MY'
--c>.2 1974

0.2 1915
0.2 1976
0.2 1977
0.2 1918
0.4 1919
0.4 1980
0.6 1981
0.6 1982
0.6 1983
0.6 1984
0.6 1985
0.6 1986
0.6 1987
0.6 1988
0.6 1989
0.6 1990
0.6 1991
0.6 1992
0.6 1993

1994 1995
MV'

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1981
1988
1989
1990
1991
1992
1993
1994

January 1 of Calendar Year
1996 1997 1998 1999 2000

MY' E" MY' E" MY' E" MY' E" MV' E"
1911 -0:2 1978~ 1979~ 1980 0":6 1981 ---0:6
1978 0.4 1979 0.4 1980 0.6 1981 0.6 1982 0.6
1979 0.4 1980 0.6 1981 0.6. 1982 0.6 1983 0.6
1980 0.6 1981 0.6 1982 0.6 1983 0.6 1984 0.6
1981 0.6 1982 0.6 1983 0.6 1984 0.6 1985 0.6
1982 0.6 1983 0.6 1984 0.6 1985 0.6 1986 0.6
1983 0.6 1984 06 lY85 0.6 1986 0.6 1987 0.6
1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6
1985 0.6 1986 0.6 1987 0.6 1988 0.6 1989 0.6
1986 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6
1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6
1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6
1989 0.6 1990 0.6 1991 0.6 1992 0.6 1993 0.6
1990 0.6 1991 0.6 1992 0.6 1993 0.6 1994 0.6
1991 0,6 1992 0.6 1993 0.6 1994 0.6 1995 0.6
1992 0.6 1993 0.6 1994 0.6 1995 0.6 1996 0.6
1993 0.6 1994 0.6 1995 0.6 1996 0.6 1991 0.6
1994 0.6 1995 0.6 1996 0.6 1997 0.6 1998 0.6
1995 0.6 1996 O.~ 1997 0.6 1998 0.6 1999 0.6
1996 0.6 1997 0.6 1998 0.6 1999 0.6 2000 0.6

2001 2002
MY' Eo' MY' E"

1982 0":6 1983 ---0:6
1983 0.6 1984 0.6
1984 0.6 1985 0.6
1985 0.6 1986 0.6
1986 0.6 1987 0.6
1987 0.6 1988 0.6
1988 0.6 1989 0.6
1989 0.6 1990 0.6
1990 0.6 1991 0.6
1991 0.6 1992 0.6
1992 0.6 1993 0.6
1993 0.6 1994 0.6
1994 0.6 1995 0.6
1995 0.6 1996 0.6
1996 0.6 1997 0.6
1997 0.6 1998 0.6
1998 0.6 1999 0.6
1999 0.6 2000 0.6
2000 0.6 2001 0.6
2001 0.6 2002 0.6

MY'
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000
2001
2002
2003

EO'
~

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

0MY -- Ind1cates the model year.
"E -- IndIcates the average grams/mile emIssion level for model year "My" on January 1 of the given calendar year. These

emIssIon levels are calculated for the basic test conditions: 19.6 MPH, TEMP=15 Degrees F, 20.6% of VMT traveled
in cold start, 52.1% of VMT In stabilized, and 27.3% of VMT In a hot start. EmIssions are based on the January 1
.11eage accumulation fIgures gIven In Table 2.8.4.
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TABLE 2.8.3

IDLE EMISSION RATES FOR'
HIGH ALTITUDE

MOTORCYCLES

* IER • ZML + (DR * M)

Zero Mile Deterioration
Model Emission Level Rate
Years (Grams/Mi n.) (Gm/Mi n/10K Mi)

Pre-1978 2.41 0.42
1978-1979 0.53 0.36

1980+ 0.78 0.38

Pre-1978 5.03 0.23
1978~1979 2.34 0.50

1980+ 2.56 0.26

Pre-1978 0.01 0.0
1978-1979 0.02 0.0

1980+ 0.02 0.0

IER • Idle emission rate
ZML • Zero mile level
DR • Deterioration Rate
M • Cumulative Mileage I 10,000

MAY 25. 1985
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TABLE 2.8.4

REGISTRATION ~IX AND
~ILEAGE ACCU~ULATION RATES FOR

HIGH ALTITUDE
~OTORCYCLES

Jan 1
~odel July 1 ~i leage Jan 1 . ~i leage Jan 1
Year Registration Accumulation Registration Accumulation ~i 1eage

Index** ~ix* Rate ~ix Rate Accumulation
per vehicle* (f 1eet) (f 1eet)

1 0.133 4100. 0.044 O. O.
2 0.145 2800. 0.145 4100. ·2050.
3 0.138 2100. 0.138 2800. 5500.
4 0.116 1600. o. 116 2100. 7950.
5 0.123 1200. 0.123 1600. 9800.

6 0.114 800. 0.114 1200. 11200.
7 0.069 600. 0.069 800. 12200.
8 0.044 400. 0.044 600. 12900.
9 0.024 200. 0.024 400. 13400.

10 0.009 200. 0.009 200. 13700.

11 0.085 200. 0.085 200. 13900.
12 0.0 O. 0.0 200. 14100.
13 0.0 o. 0.0 O. 14200.
14 0.0 O. 0.0 O. 14200.
15 0.0 O. 0.0 O. 14200.

16 0.0 o. 0.0 O. 14200.
17 0.0 O. 0.0 O. 14200.
18 0.0 o. 0.0 O. 14200.
19 0.0 o. 0.0 O. 14200.
20+ 0.0 O. 0.0 O. 14200.

* Default information that may be altered by the ~OBILE3

user with information about the local area.

**The indices refer to the most recent model year
vehicles in any given calendar year. Index 1 references
the newest model year vehicles and index 20+ references
the oldest model year vehicles.

DATE : ~AY 25. 1985
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TABtE 2.8.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
HIGH ALTITUDE

MOTORCYCLES
JANUARY 1. 1988

(A) (B) (C-A*B/oAF) (D) (C*o/TFNORM)
Model MC Fleet Sales MC Annua 1 Mil eage Travel
Years Registration Fraction~ Registration Accrual Rate (C*O) Fractions

1988 0.044 1.000 0.044 0.0 O. 0.0 0.0
1987 ,0.145 1.000 0.145 0.167 4100. 685.7 0.356
1986 0.138 1.000 0.138 0.159 2800. 445.7 0.232

. 1985 O. 116 1.000 0.116 0.134 2100. 281.0 0.146
1984 o. 123 1.000 0.123 0.142 1600. 227.0 o. 118

1983 0.114 1.000 0.114 0.131 1200. 157.8 0.082
1982 0.069 1~ooo 0.069 0.080 800. 63.7 0.033
1981 0.044 1.000 0.044 0.051 600. 30.4 0.016
1980 ~). 024 1.000 0.024 0.028 400. 11. 1 0.006
1979 0.009 1.000 0.009 0.010 200. 2. 1 0.001

1978 0.085 1.000 0.085 0.098 200. 19.6 0.010
1977 0.0 1.000 0.0 0.0 200. 0.0 0.0
1976 0.0 1.000 0.0 0.0 O. 0.0 0.0
1975 0.0 1.000 0.0 0.0 O. 0.0 0.0
1974 0.0 1.000 0.0 0.0 O. 0.0 0.0

1973 0.0 1.000 0.0 0.0· O. 0.0 0.0
1972 0.0 1.000 0.0 0.0 o. 0.0 0.0
1971 0.0 1.000 0.0 0.0 o. 0.0 0.0
1970 0.0 1.000 0.0 0.0 O. 0.0 0.0
1969- 0.0 1.000 0.0 0.0 O. 0.0 0.0

·OAF: 0·911 TFNORM: 1924.0

WHERE

A - January 1 registration mix from Table 2.8.4.
B - Fleet sales fractions
o - Sales weighted fleet mileage accumulation rate from Table 2.8.4.

adjusted to January 1 .
0(1) - Annual Miles(l)
o (MY I) - .25* (Annua 1 Mil es (MY I)) + . 75* (Annua 1 Mil es (MY I-1) ). MY 1-2 •••.• 20+

DATE : MAY 25. 1985
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TABLE 2.8.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR HIGH ALTITUDE
MOTORCYCLES

• SCF(s,sadj) s SF(S)/SF(sadj)

SF(s) = EXP(A + B.s + C·s' + O·S' + E·s· + F·s'), HC & CO
A + B·s + C·s' + 0·5' + E·s· + F·s' • NOx

Pollutant
and

Model Years ABC 0 E __.:..F _

He
Pre-1918

1918-1919
1980+

CO
Pre-1918

1918-1919
1980+

0.224612E+01 -0.290913E+00
0.215056E+01 -0.283620E+00
0.212230E+01 -0.291012E+00

0.181918E+01 -0.254663E+00
0.182133E+01 -0.272054E+00
0.204533E+01 -0.310618E+00

0.158890E-01 -0.412494E-03
0.153836E-01 -0.442136E-03
0.169089E-01 -0.526148E-03

0.152341E-01 -0.481397E-03
0.110304E-01 -0.552021E-03
0.204852E-01 -0.108521E-03

0.694011E-05 -0.392198E-01
0.628132E-05 -0.346311E-01
0.802105E-05 -0.410111E-01

0.158201E-05 -0.449514E-01
0.862543E-05 -0.511440E-01
0.116215E-04 -0.115690E-01

NOx
Pre-1918 0.244424E+01 -0.250101E+00 0.138293E-01 -0.281025E-03 0.201585E-05 0.0

1978+ 0.144825E+01 -0.122444E+00 0.195024E-02 -0. 171018E-03 0.125111E-05 0.0

• WHERE : s s average speed (mph)
sadj s basic test procedure speed; adjusted for fraction of cold start operatton x

and fraction of hot start operation w. ( 1/sadj .' (w+x)/26 + (1-w-x)/16 ]

DATE : MAY 25, 1985
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TABLE 2.8.1A

TEMPERATURE CORRECTION fACTOR COEfFICIENTS FOR
HIGH ALTITUDE
MOTORCYCLES

• TCF(b) = EXP( TC(b) • (T - 15.0))

Pol
Model
Years

Test segl'llent 1
TC low TC High

Test segl'llent 2
TC low TC High

Test seglllent 3
TC low TC High

He

CO

NOK

Pre-1918 -0.20623E-01 -0. 14381E-01 -0.24032E-02 0.13219E-02 -0.1oo81E-02 0.34199E-02
1918-1919 -0.24462E-01 -0. 12552E-01 -0.32011E-02 0.42661E-02 -0.86884E-03 0.15843E-02

1980+ -0.21255E-01 -0.10888E-01 -0.52755E-03 -0.41925E-03 0.93659E-03 0.16666E-02

Pre-1978 -0. 13487E-01 -0.14691E-01 0.15184E-02 0.37462E-02 0.11091E-02 0.11014E-01
1978-1919 -0.21126E-01 -0.38161E-01 -0.15289E-02 0.84685E-02 0.15149E-02 O. 25119E -01

1980+ -0.20843E-01 -0.21165E-01 -0.59951E-02 0.23603E-01 0.18253E-02 0.28483E-01

Pre-1918 -0. 16897E-03 0.38841E-02 -0.89245E-02 -0.81325E-02 -0.12580E-02 -0.10839E-01
1918+ -0.25014E-03 -0.10389E-02 -0.59191E-02 -0.92466E-02 -0.62690E-02 -0.10108E-01

• WHERE :

TCF(b) = Temperature correction factor for appropriate pollutant.
ambient tel'llperature. and model year; for test segment b

T = Ambient temperature (fahrenheit)
TC(b) = Temperature correction factor coefficient for appropriate pollutant.

reference temperature and model year; for test segment b
15.0 = Reference temperature

NOTE: The temperature correction factor Is used in conjunction with the RlpstwKn
correction factor given in Table 2.8.1B.

DATE : MAY 25. 1985
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TABLE 2.8.7B

NORMALIZED BAG FRACTIONS FOR
HIGH ALTITUDE

MOTORCYCLES

Normal ized Fractions
Model Test Seg.#l Test Seg.#2 Test Seg.#3 Total Test

W Years _B_1_. _0_1_ J.L ---.QL --!L --'ll.. ~ --.QQ....

HC Pre-1978 1.282 0.025 0.973 0.028 0.839 0.019 1.000 0.025
1978-1979 1.345 0.074 0.946 0.054 0.842 0.048 1.000 0.056

1980+ 1.345 0.178 0.919 0.118 0.894 0.093 1.000 O. 124

CO Pre-1978 1.277 0.033 1.017 0.029 0.758 0.025 1.000 0.029
1978-1979 1.442 0.071 0.996 0.042 0.674 0.033 1.000 0.046

1980+ 1·553 0.109 0.933 0.079 0.711 0.038 1.000 0.074

NOx Pre-1978 1• 121 0.009 0.785 " 0.001" 1.319 -0.009· 1.000 0.0
1978+ 1. 199 -0.004 0.793 -0.002 1.245 0.006 1.000 0.0

NOTE: The fractions given in this table are used in the calculation of the
operating-model temperature correction factor (OMTCF).

WHERE OMTCF
TERMI
TERM2
TERM3
DENOM

W
X

TCF (b)

• (-(TERM I + TERM2 + TERM3) IDENOM)
• W *TCF (1) * (B I+D I*M)
• (I-W-X) *TCF (2)" (B2+D2*M)
• X *TCF(3)*(B3+D3*M)
• BO + DO*M
• Fraction of VMT in the cold start mode
• Fraction of VMT in the hot start mode
• Temperature correction factor for pollutant. model

year; for test segment b
• Cumulative mileage I 10.000

DATE MAY 25. 1985
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EMISSION SENSITIVITY TABLES - ALL VEHICLES COMBINED

This appendix contains average emission factors for all mobile sources
combined for several calendar years between 1980 and 2000, for various
ambient temperatures, cold/hot start VM'r weightings, and for a range of
average speed combinations. This appendix includes one case that
represents the average national emission factor·s as generated from the
standard test conditions (in Tables 3, 9, and 15 for HC, CO, and NOx;
respectively) as well as other scenarios that can be used to assess the
sensitivity of the emission factors to changing input conditions. All
emission facto·rs are given in units of grams of pollutant per vehicle
mile traveled. The hydrocarbon emission levels include the crankcase and
evaporative HC emission results. Further, the hydrocarbon emissions are
total, rather than nonmethane.

Emission factors presented in this section are intended to assist those
individuals interested in compiling approximate mobile source emission
estimates for large areas, such as an individual air quality region or
the entire nation.

The emission factor calculation techniques presente~ in this document are
strongly recommended for the formulation of localized emission estimates
required for air quality modeling or for the evaluation of air pollutant
control strategies. Many factors, which vary with geographic location
and estimation situation, can affect emission estimates considerably.
The factors of concern include average speed, percentage of VM'r in
cold/hot start vehicle operation, percentage of travel by vehicle type,
ambient tempera~ure, air conditioning usage, vehicle load, trailer
towing, and humidity. Clearly, the innumerable combinations make it
impossible to present mobile source emission factors for each
application. An effort has been made, therefore, to present emission
factors for a range of conditions. The following conditions are
considered for each of these cases:
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1. Each table represents one average speed. There are 6 basic
tables with speeds ,of 5.0, 10.0~ 19.6, 35.0, 50.0, and 55.0 mph.

2. Each table presents six calendar years: 1980, 1985, 1988, 1990,
'1995, and 2000.

3. Each calendar year presents 35 combinations of five temperatures
and seven operating modes. The five temperatures are 0°, 25°,
50°, 75°, and 100°F. The seven operating mode combinations are
shown in the following Table.

Operating Mode Combinations

MOBILE3 Input

01010
0/10010
10010/100
5010150
015010
50/50/50
20.6127.3/20.6

Description

100'\ Stabilized
100'\ Hot Start
100'\ Cold Start
50'\ Cold Start, 50'\ Stabilized
50'\ Hot Start, 50'\ Stabilized
50'\ Cold Start, 50'\ Hot Start
20.6'\ Cold Start, 52.1'\ Stabilized,
27.3'\ Hot Start

NOTES: All percentages are percent of VMT accumulated in that mode.

4. The VMT mixes are those calculated from MOBILE3. They
are as follows:

Calendar
Year LDGV ~ LDGT2 HDGV LDDV LDDT HDDV M£

1980 0.666 0.133 0.088 0.040 0.005 0.001 0.060 0.007
1985 0.652 0.128 0.087 0.040 0.023 0.008 0.054 0.007
1987 0.647 0.124 0.087 0.040 0.031 0.012 0.051 0.007
1990 0.635 0.115 0.086 0.041 0.046 0.021 0.049 0.007
1995 0.617 0.102 0.086 0.041 0.067 0.035 0.045 0.007
2000 0.608 0.095 0.087 0.041 0.076 0.042 0.044 0.007
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TABLE 1

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle ~ypes
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC '0 F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 18. 17 16.71 15.48 14.43 17.09
1980 0.0 100.0 0.0 18. 12 17.96 17.88 17.88 23.21
1980 100.0 0.0 100.0 124.47 72.94 43.50 26.63 21. 18
1980 50.0 0.0 50.0 59.90 38.74 26.40 19.13 18.56
1980 0.0 50.0 0.0 18 •.02 17.08 16.31 "5.69 19.34
1980 50.0 50.0 50.0 71 .29, 45.45 30.69 22.26 22.19
1980 20.6 27.3 20.6 35.13 25.91 20.39 17.03 18.91

1985 0.0 0.0 0.0 12.20 10.78 9.62 8.68 11. 56
1985 0.0 100.0 0.0 12.06 11.63 11.30 11 .05 15.70
1985 100.0 0.0 100.0 91.77 50.78 28.89 17.05 14. 17
1985 50.0 0.0 50.0 42.60 26.02 16.92 11 .81 12.44
1985 0.0 50.0 0.0 12.00 10.99 10.17 9.51 13.01
1985 50.0 50.0 50.0 51. 91 31.21 20.10 14.05 14.94
1985 20.6 27.3 20.6 2"'.50 17. 11 12.89 10.40 12.70

1988 0.0 0.0 0.0 9.47 8.13 7.06 6.21 8.53
1988 0.0 100.0 0.0 9.67 9.01 S.47 8.04 11 .66
1988 100.0 0.0 100.0 81.01 42.33 22.87 12.92 11.40
1988 50.0 0.0 50.0 36.58 21.05 12.99 8.69 9.53
1988 0.0 50.0 0.0 9.42 8.36 7.51 6.83 9.60
1988 50.0 50.0 50.0 45.34 25.67 15.67 10.48 11.53
1988 20.6 27.3 20.6 ·20.51 13.52 9.73 . 7.56 9.51

1990 0.0 0.0 0.0 7.98 6.75 5.78 5.01 6.80
1990 0.0 100.0 0.0 8.35 7.61 7.00 6.50 9.32
1990 100.0 0.0 100.0 75.30 37.79 19.67 10.76 10. 11
1990 50.0 0.0 50.0 33.49 18.47 10.98 7. 13 7 •.99
1990 0.0 50.0 0.0 8.01 6.99 6. 17 5.51 7.67
1990 50.0 50.0 50.0 41.83 22.70 13.33 8.63 9.72
1990 20~6 27.3 20.6 18.40 11 .66 8. 11 6. 14 7.75

1995 0.0 0.0 0.0 5.64 4.67 3.92 3.32 4.02
1995 0.0 100.0 0.0 6.28 5.46 4.78 4.23 5.56
1995 100.0 0.0 100.0 64.59 29.99 14.44 7.37 8. 19
1995 50.0 0.0 50.0 28. 14 14.29 7.89 4.83 5.58
1995 0.0 50.0 0.0 5.81 4.91 4.20 3.63 4.56
1995 50.0 50.0 50.0 35.43 17.72 9.61 5.80 6.88
1995 20.6 27.3 20.6 14.91 8:73 5.69 4.10 4.95

2000 0.0 0.0 0.0 4.72 3.89 3.25 2.75 2.95
2000 0.0 100.0 0.0 5.40 4.60 3.95 3.42 4. 11
2000 100.0 0.0 100.0 58.62 26.27 12. 19 6.02 7.40
2000 50.0 0.0 50.0 25.44 12.47 6.66 3.98 4.64
2000 0.0 50.0 0.0 4.91 4. 11 3.48 2.98 3.36
2000 50.0 50.0 50.0 32.01 15.44 8.07 4.72 5.75
2000 20.6 27.3 20.6 13.28 7.51 4.-76 3.37 3.86
~ .. --- , ""'''''r ."", c: " "n~u
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TABLE 2

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentage·s ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25' F 50 F 75 F 100 F

1980 0.0 0.0 0.0 11. 30 10.45 9.73 9. 13 10.67
1980 0.0 100.0 0.0 11 .25 11 • 12 11.03 10.99 13.95
1980 100.0 0.0 100.0 68.58 40.73 24.84 15.74 12.79
1980 50.0 0.0 50.0 33.75 22.29 15:61 11.67 11.43
1980 0.0 50.0 0.0 11.20 10.64 10. 18 9.80 11.87
1980 50.0 50.0 50.0 39.92 25.92 17.93 13.36 13.37
1980 20.6 27.3 20.6 20.42 15.39 12.38 10.53 . 11.63

1985 0.0 0.0 0.0 8.02 7. 12 6.39 5.80 7.59
1985 0.0 100.0 0.0 8.00 7.68 7.43 7.23 10.06
1985 100.0 0.0 100.0 56.91 31 .42 18.00 10.84 9.24
1985 50.0 0.0 50.0 26.64 16.35 10.77 7.67 8. 15
1985 0.0 50.0 0.0 7.93 7.26 6.73 6.29 8.45
1985 50.0 50.0 50.0 32.45 19.55 12 •7 1 9.03 9.65
1985 20.6 27.3 20.6 15.57 10.96 8.36 6.83 8.28

1988 0.0 0.0 0.0 6.48 5.59 4.88 4.31 5.79
1988 0.0 100.0 0.0 6.68 6.20 . 5.81 5.48 7.78
1988 100.0 0.0 100.0 54. 16 28.06 15. 15 8.65 7.84
1988 50.0 0.0 50.0 24.52 14.06 8.72 5.91 6.52
1988 0.0 50.0 0.0 6.48 5.76 5. 18 4.71 6.47
1988 50.0 50.0 50.0 30.42 17. 13 10.48 7.06 7.81
1988 20.6 27.3 20.6 13.84 9. 13 6.61 5.18 6.45

1990 0.0 0.0 0.0 5.63 4.79 4. 12 3.60 4.76
1990 0.0 100.0 0.0 5.95 5.41 4.96 4.59 6.43
1990 100.0 0.0 100.0 52.66 26. 19 13.59 7.48 7.22
1990 50.0 0.0 50.0 23.45 12.86 7.67 5.03 5.65
1990 0.0 50.0 0.0 5.68 4.97 4.39 3.93 5.33
1990 50.0 50.0 50.0 29.30 15.80 9.27 6.04 6.83
1990 20.6 27.3 20.6 12.93 8. 18 5.71 4.36 5.43

1995 0.0 0.0 0.0 4.26 3.55 3.00 2.57 3.04
1995 0.0 100.0 0.0 4.75 4. 14 3.64 3.23 4. 16
1995 100.0 0.0 100.0 48.38 22.39 10.78 5.55 6.24
1995 50.0 0.0 50.0 21 • 11 10.72 5.94 3.68 4.24
1995 0.0 50.0 0.0 4.39 3.73 3.21 2.79 3.43
1.995 50.0 50.0 50.0 26.56 13.26 7.21 4.39 5.20
1995 20.6 27.3 20.6 11 .21 6.57 4.31 3. 14 3.74

2000 0.0 0.0 0.0 3.67 3'.05 2.57 2. 19 2.33
2000 0.0 100.0 0.0 4. 19 3.59 3. 10 2.70 3.21
2000 100.0 0.0 100.0 44.93 20. 15 9.38 4.68 5.75
2000 50.0 0.0 50.0 19.53 9.60 5. 17 3. 13 3.63
2000 0.0 50.0 0.0 3.82 3.22 2.74 2.36 2.64
2000 50.0 50.0 50.0 24.56 11.87 6.24 3.69 4.48
2000 20.6 27.3 20.6 10.23 5.82 3.72 2.67 3.0,3
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TABLE 3

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 O~O 0.0 0.0 7.44 6.97 6.56 6.22 7 • 11
1980 0.0 100.0 0.0 7.40 7.33 7.28 7.26 8.93
1980 100.0 0.0 100.0 39.70 24.01 15.06 9.94 8.27
1980 50.0 0.0 50.0 20.09 13.64 9.87 7.65 7.52
1980 0.0 50.0 0.0 7.39 7.07 6.81 6.60 7.78
1980 50.0 50.0 50.0 23.55 15.67 11 • 17 8.60 8.60
1980 20.6 27~3 20.6 12.58 9.75 8.05 7.01 7.64

1985 0.0 0.0 0.0 5.23 4.71 4.29 3.95 4.98
1985 0.0 100.0 0.0 5.21 5.03 4.88 4.77 6.37
1985 100.0 0.0 100.0 33.51 18.70 10.96 6.84 5.95
1985 50.0 0.0 50.0 16 •0 1 10.03 6.81 5.03 5.31
1985 0.0 50.0 0.0 5.17 4.79 4.48 4.24 5.46
1985 50.0 50.0 50.0 19.36 11.87 7.92 5.80 6.16
1985 20.6 27.3 20.6 9.60 6.93 5.42 4.54 5.37

1988 0.0 0.0 0.0 4. 19 3,.68 3.26 2.94 3.78
1988 0.0 100.0 0.0 . 4.31 4.03 3.80 3.61 4.92
1988 100.0 0.0 100.0 32.42 16.89 9.27 5.46 5.04
1988 50.0 0.0 50.0 14.89 8.66 5.52 3.87 4.23
1988 0.0 50.0 0.0 4.19 3.77 3.44 3. 17 4. 17
1988 50.0 50.0 50.0 18.37 10.46 6.54 4.54 4.98
1988 20.6 27.3 20.6 8.55 5.76 4.28 3.44 4. 17

1990 0.0 0.0 0.0 3.66 3. 16 2.77 2.46 3. 12
1990 0.0 100.0 0.0 3.86 3.53 3.27 3.05 4. 10
1990 100.0 0.0 100.0 32.00 15.98 8.41 4.77 4.67
1990 50.0 0.0' 50.0 14.41 8.01 4.89 3.32 3.69
1990 0.0 '50.0 0.0 3.69 3.27 2.93 2'.66 3.46
1990 50.0 50.0 50.0 17.93 9.76 5.84 3.91 4.39
1990 20.6 27.3 20.6 8.06 5.20 3.72 2.92 3.53

1995 0.0 0.0 0.0 2.82 2.40 2.07 1. 81 2.07
1995 0.0 100.0 0.0 3. 13 2.76 2.46 2.21 2.75
1995 100.0 0.0 100.0 30.31 14.09 6.87 3.64 4. 10
1995 50.0 0.0 50.0 13.33 6.85 . 3.88 2.49 2.83
1995 0.0 50.0 0.0 2.91 2.51 2.19 1. 94 2.31
1995 50.0 50.0 50.0 16.72 8.42 4.66 2.92 3.42
1995 20.6 27.3 20.6 7. 16 4.27 2.88 2. 16 2.51

2000 0.0 0.0 0.0 2.48 2.10 1.80 1. 57 1. 65
2000 0.0 100.0 0.0 2.80 2.44 2. 14 1.89 2.20
2000 100.0 0.0 100.0 28.60 12.91 6. 10 3. 14 3.82
2000 50.0 0.0 50.0 12.52 6.24 3.44 2. 16 2.47
2000 0.0 50.0 0.0 2.57 2.20 1. 91 1. 68 1. 84
2000 50.0 50.0 50.0 15.70 7.67 4. 12 2.52 3.01
2000 20.6 27.3 20.6 ·6.63 3.85 2.53 1. 87 2.• 09

- - ~ ._-.

'"
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TABLE 4

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.30 5.05 4.83 4.65 5. 12
1980 0.0 100.0 0.0 5.29 5.26 5.24 5.23 6. 14
1980 100.0 0.0 100.0 23.91 14.88 9.72 6.77 5.79
1980 50.0 0.0 50.0 12.64 8.92 6.75 5.47 5.36
1980 0.0 50.0 0.0 5.28 5. 11 4.97 4.86 5.50
1980 50.0 50.0 50.0 14.60 10.07. 7.48 6.00 5.97
1980 20.6 27.3 20.6 8.28 6.66 5.69 5.10 5.42

1985 0.0 0.0 0.0 3.51 3.24 3.02 2.85 3.37
1985 0.0 100.0 0.0 3.50 3.41 3.34 3.28 4. 12
1985 100.0 0.0 100.0 18.81 10.81 6.63 4.40 3.92
1985 50.0 0.0 50.0 9.36 6. 13 4.39 3.43 3.56
1985 0.0 50.0 0.0 3.48 3.28 3. 13 3.00 3.63
1985 50.0 50.0 50.0 11 • 15 7. 11 4.98 3.84 4.02
1985 20.6 27.3 20.6 5.88 4.44 3.64 3. 17 3.59

1988 0.0 0.0 0.0 2.71 2.45 2.24 2.07 2.49
1988 0.0 100.0 0.0 2.78 2.64 2.52 2.42 3.09
1988 100.0 0.0 100.0 17.79 9.49 5.43 3.40 3. 19
1988 50.0 0.0 50.0 8.44 5.12 3.44 2.56 2.74
1988 0.0 50.0 0.0 2.71 2.50 2.33 2.19 2.70
1988 50.0 50.0 "50.0 10.29 6.07 3.97 2.91 3. 14
1988 20.6 27.3 20.6 5.05 3.56 2.77 2.33 2.71

1990 0.0 0.0 0.0 2.34 2.09 1.88 1. 72 2.05
1990 0.0 100.0 0.0 2.45 2.28 2. 14 2.03 2.57
1990 100.Q 0.0 100.0 17.52 8.93 4.88 2.94 2.91
1990 50.0 0.0 50.0 8. 11 4.68 3.01 2.18 2.37
1990 0.0 50.0 0.0 2.36 2. 14 1. 97 1.83 2.23
1990 50.0 50.0 50.0 9.99 5.61 3.51 2.49 2.74
1990 20.6 27.3 20.6 4.71 3. 17 2.39 1.96 2.28

1995 0.0 0.0 0.0 1. 81 1. 58 1. 41 1. 27 1. 40
1995 0.0 100.0 0.0 1. 97 1. 78 1. 62 1.48 1. 76
1995 100.0 0.0 100.0 16.76 7.93 4.01 2.26 2.52
1995 50.0 0.0 50.0 7.53 4.00 2.39 1.64 1. 82
1995 0.0 50.0 0.0 1.85 1. 64 1. 47 1. 34 1. 53
1995 50.0 50.0 50.0 9.37 4.85 2.81 1. 87 2. 14
1995 20.6 27.3 20.6 4. 17 2.60 1. 84 1. 46 1. 64

2000 0.0 0.0 0.0 1. 61 1. 40 1. 24 1. 12 1. 15
2000 0.0 100.0 0.0 1. 79 1. 59 1.42 1. 29 1. 46
2000 100.0 0.0 100.0 15.98 7.35 3.61 1. 98 2.36
2000 50.0 0.0 50.0 7. 14 3.68 2. 14 1. 44 1. 61
2000 0.0 50.0 0.0 1. 66 1.46 1. 30 1. 18 1. 26
2000 50.0 50.0 50.0 8.88 4.47 2.52 1. 64 1. 91
2000 20.6 27.3 20.6 3.89 2.36 1. 64 i. 28 1.~O
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TABLE 5

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75'F 100 F

1980 0.0 0.0 0.0 4.64 4.45 4.29 4. 15 4.49
1980 0.0 100.0 0.0 4.63 4.60 4.59 4.59 5.27
1980 100.0 0.0 100.0 18.90 11.98 8.03 5.77 5.01
1980 50.0 0.0 50.0 10.28 7.42 5.76 4.78 4.68
1980 0.0 50.0 0.0 4.61 4.49 4.39 4.31 4.78
1980 50.0 50.0 50.0 11 .76 8.29 6.31 5. 18 5. 14
1980 20.6 27.3 20.6 6.93 5.69 4.95 4.49 4.72

1985 0.0 0.0 0.0 2.94 2.76 2.61 2.49 2.85
1985 0.0 100.0 0.0 2.93 2.87 2.83 2.79 3.37
1985 100.0 0.0 100.0 13.74 8. 13 5. 17 3.59 3.23
1985 50.0 0.0 50.0 7.09 4.82 3.59 2.90 2.98
1985 0.0 50.0 0.0 2.92 2.79 2.68 2.59 3.03
1985 50.0 50.0 50.0 8.34 5.50 4.00 . 3. 19 3.30
1985 20.6 27.3 20.6 4.62 3.61 3.05 2.71 3.00

1988 0.0 0.0 0.0 2.21 2.03 1. 89 1. 77 2.06
1988 0.0 100.0 0.0 2.25 2. 16 2.08 2.01 2.47
1988 100.0 0.0 100.0' 12.45 6.84 4.07 2.69 2.53
1988 50.0 0.0 50.0 6. 11 3.85 2.71 2. 11 2.23
1988 0.0 50.0 0.0 2.21 2.06 1. 95 L86 2.20
1988 50.0 50.0 50.0 7.35 4.50 3.08 2.35 2.50
1988 20.6 27.3 20.6 3.80 2.79 2.26 1. 96 2.21

1990 0.0 0.0 0.0 1.88 1. 71 1. 57 1.46 1. 69
1990 0.0 100.0 0.0 1. 95 1.84 1. 74 1.67 2.03
1990 100.0 0.0 100.0 12.02 6.29 3.59 2.29 2.25
1990 50.0 0.0 50.0 5.74 3.45 2.33 1. 77 1. 89
1990 0.0 50.0 0.0 1.89 1. 74 1. 63 1. 53 1. 81
1990 50.0 '50.0 50.0 6.98 4.07 2.67 1. 98 2. 14
1990 20.6 27.3 20.6 3.46 2.44 1. 91 1.63 1.84

1995 0.0 0.0 0.0 1.42 1. 27 1. 15 1. 06 1. 15
1995 0.0 100.0 0.0 1. 53 1. 40 1. 29 1. 21 1. 39
1995 100.0 0.0 100.0 11.23 5.44 2,.87 1.• 72 1.89
1995 50.0 0.0 50.0 5. 17 2.86 1. 80 1. 31 1. 43
1995 0.0 50.0 0.0 1.45 1. 31 1. 20 1• 11 1. 23
1995 50.0 50.0 50.0 6.38 3.42 2.08 1.46 1. 64
1995 20.6 27.3 20.6 2.97 1. 94 1.44 1. 19 1. 31

2000 0.0 0.0 0.0 1. 26 1. 12 1. 02 0.94 0.96
2000 0.0 100.0 0.0 1. 38 1. 25 1. 14 1. 05 1. 16
2000 100.0 0.0 100.0 10.67 5.02 2.57 1. 51 1. 75
2000 50.0 0.0 50.0 4.88 2.62 1. 61 1. 15 1.26
2000 0.0 50.0 0.0 1. 29 1. 16 1. 06 0.98 1. 03
2000 50.0 50.0 50.0 6.02 3. 13 1. 86 1. 28 1. 46
2000 20.6 27.3 20.6 2.75 1. 75 1.28 1.05 1. 12
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TABLE 6

LOW ALTITUDE'

THC EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages· ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50·F 75 F 100 F

1980 0.0 0.0 0.0 4.50 4.33 4. 18 4.05 4.36
1980 0.0 100.0 0.0 4.49 4.47 4.46 4.46 5.08
1980 100.0 0.0 100.0 17.80 11 .35 7.67 5.56 4.85
1980 50.0 0.0 50.0 9.77 7 • 11 5.55 4.64 4.54
1980 0.0 50.0 0.0 4.48 4.37 4.28 4.20 4.63
1980 50.0 50.0 50.0 11• 15 7.91 6.06 5.01 4.96
1980 20.6 27.3 20.6 6.64 5.49 4.79 4.37 4.58

1985 0.0 0.0 0.0 2.83 2.66 2.53 2.42 2.74
1985 0.0 100.0 .0 • 0 2.82 2.77 2.73 2.69 3.22
1985 100.0 0.0 100.0 12.70 7.57 4.87 3.42 3. 10
1985 5.0.0 0.0 50.0 6.62 4.55 3.42 2.80 2.86
1985 0.0 50.0 0.0 2.81 2.69 2.59 2.51 2.91
1985 50.0 50.0 50.0 7.76 5. 17 3.80 3.06 3. 16
1985 20.6 27.3 20.6 4.37 3.45 2.93 2.62 2.88

1988 0.0 0.0 0.0 2. 11 1. 95 1. 82 1. 72 1. 98
1988 0.0 100.0 0.0 2. 15 2.06 1. 99 1. 93 2.35
1988 100.0 0.0 100.0 11•4 1 6.32 3.81 2.55 2.40
1988 50.0 0.0 . 50.0 5.65 3.61 2.57 2.03 2. 13
1988 0.0 50.0 0.0 2. 11 1. 98 1. 87 1. 79 2: 11
1988 50.0 50.0 50.0 6.78 4. 19 2.90 2.24 2.38
1988 20.6 27.3 20.6 3.55 2.64 2. 15 1. 88 2. 11

1990 0.0 0.0 0.0 1. 79 1. 63 1. 51 1. 42 1. 62
1990 0.0 100.0 0.0 1. 85 1. 75 1. 67 1. 60 1. 93
1990 100.0 0.0 100.0 10.96 5.79 3.34 2. 16 2. 13
1990 50.0 0.0 50.0 5.28 3.21 2.20 1. 69 1. 80
1990 0.0 50.0 0.0 1. 80 1.67 1. 56 1. 48 1. 73
1990 50.0 50.0 50.0 6.41 3.77 2.50 1. 88 2.03
1990 20.6 27.3 20.6 3.22 2.29 1.82 1. 56 1. 75

1995 0.0 0.0 0.0 1. 35 1. 21 1. 11 1. 03 1. 11
1995 0.0 100.0 0.0 1. 45 1. 33 1. 23 1. 16 1. 32
1995 100.0 0.0 100.0 10. 18 4.97 2.65 1. 62 1. 77
1995 50.0 0.0 50.0 4.73 2.65 1. 69 1. 25 1. 36
1995 0.0 50.0 0.0 1. 37 1. 25 1. 15 1. 07 1. 18
1995 50.0 50.0 50.0 5.81 3. 15 1. 94 1. 39 1. 55
1995 20.6 27.3 20.6 2.74 1. 82 1. 37 1. 14 1. 25

2000 0.0 0.0 0.0 1• 19 1. 07 0.98 o•9 1 0.93
2001J 0.0 10Q.0 0.0 1. 30 1. 18 1. 09 1. 0 1 1. 11
;;:0::;0 100.0 0.0 100.0 9.65 4.58 2.38 1. 42 1. 64
20 )0 50.0 0.0 50.0 4.45 2.42 1. 51 1. 10 1. 20
2l JO 0.0 50.0 0.0 1. 23 1• 11 1. 02 0.94 0.99
2000 50. r'i 5u.0 50.0 5. ~ ~ 2.88 1. 73 1. 22 1. 37
2000 20.6 27.3 20.6 2.54 1. 64 1. 22 1. 00 1. 07
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TABLE 7

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 209.88 189.00 171 .68 157.31 302.54
1980 0.0 100.0 0.0 157.76 160.48 . 164. 14 168.81 313.84
1980 100.0 0.0 100.0 1533.32 910.75 546.95 332.53 224.41
1980 50.0 0.0 50.0 713.77 463.42 313.89 223.14 268.86
1980 0.0 50.0 0.0 187.83 176.32 167.31 160.43 303.21
1980 50.0 50.0 50.0 845.54 535.61 355.54 250.67 269.13
1980 20.6 27.3 20.6 . 403.58 294.10 227.31 185.82 289.00

1985 0.0 0.0 0.0 ·147.2·2 124.34 106.69 92.89 208.19
1985 0.0 100.0 0.0 108.78 104.42 101.64 100.18 193.67
1985 100.0 0.0 100.0 1051.92 618.55 360. 14 198.51 142.25
1985 50.0 0.0 50.0 485.02 308.49 200.65 131.42 179.77
1985 0.0 50.0 0.0 130.27 114.89 103.24· 94.39 199.16
1985 50.0 50.0 50.0 580.35 361.48 230.89' 149.35 167.96
1985 20.6 27.3 20.6 275.83 194.31 143.'12 109.38 191 .56

1988 0.0 0.0 0.0 116.60 92.21 74.62 61.69 142.55
1988 0.0 100.0 0.0 89.32 80.47 73.96 . 69.29 130.76
1988 100.0 0.0 100.0 812.72 478.87 275.13 140.36 99.97
1988 50.0 0.0 50.0 375.10 235.54 148.60' . 90. 16 123.82
1988 0.0 50.0 0.0 103.96 86.03 73.03 63.51 135.28
1988 50.0 50.0 50.0 451.02 279.67 174. 55 .~ 104.83 115.36
1988 20.6 27.3 20.6 215.18 147.30 103.91' 74.26 130.86

1990 0.0 0.0 0.0 101.83 76.64 59. 17 ., 46.84 106.66
1990 0.0 100.0 0.0 80.50 69.26 60.85 54.60 98.80
1990 100.0 0.0 100.0 684,.56 404.50 231.08 111.88 80.63
1990 50.0 , 0.0 50.0 317.92 198.07 122.58 70.34 94.77
1990 0.0 50.0 0.0 91.53 72.24 58.62 ' 48.87 101.45
1990 50.0 50.0 50.0 382.53 236.88 145.97 83.24 89.72
1990 20.6 27.3 20.6 184.37 123.76 84.71 57.49 98.90

1995 0.0 0.0 0.0 80.95 55.15 38.39 27.40 51.16
1995 0.0 100.0 0.0 68.92 54.42 43.53 35.34 53.66
1995 100.0 0.0 100.0 495.24 296.00 168.47 73.26 54.45
1995 50.0 0.0 50.0 235.16 144.77 86.67 44.10 51.39
1995 0.0 50.0 0.0 74.39 53.56 39.47 ~ 29.'81 50.98
1995 50.0 50.0 50.0 282.08 175.21 106.00 54.30 54.05
1995 20.6 27.3 20.6 140.27 90.83 58.65 35.50 51 • 11

2000 0.0 0.0 0.0 73. 14 47.86 31 .83 21 .63 31. 90
2000 0.0 100.0 0.0 63.84 48.79 37.54 29.12 38.47
2000 100.0 0.0 100.0 430. 17 258.83 147.20 60.51 45.86
2000 50.0 0.0 50.0 206.99 126.90 74.97 35.94 36.53
2000 0.0 50.0 0.0 67.73 47.03 33.26 24.01 33.69
.2000 50.0 50.0 50.0 247.00 153.81 92.37 44.82 42. 17
2000 20.6 27.3 20.6 124.79 79.64 50. 19 28.74 34,73

- - - - - ..... .. .-. ....
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TABLE 8

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 112.95 101.24 91.57 83.55 163.50
1980 0.0 100.0 0.0 86.23 86.92 88. 12 89.84 166.70
1980 100.0 0.0 100.0 809.12 479.39 287.60 174.90 121.41
1980 50.0 0·.0 50.0 376.69 244.32 165.49 117.68 145.33
1980 0.0 50.0 0.0 101.56 94.78 89.40 85.23 162.68
1980 50.0 50.0 50.0 447.67 283.16 187.86 132.37 144.05
1980 20.6 27.3 20.6 214.40 156.11 120.54 98.36 155.56

1985 0.0 0.0 0.0 88.53 73.57 62.24 53.52 122.69
1985 0.0 100.0 0.0 67.45 63.52 60.73 58.86 113.38
1985 100.0 0.0 100.0 638.33 375.87 217.77 116.68 85.47
1985 50.0 0.0 50.0 292.38 185.49 119.56 76.38 106.60
1985 0".0 50.0 0.0 79.06 68.59 60.71 54.75 117.03
1985 50.0 50.0 50.0 352.89 219.70 139.25 87.77 99.42
1985 20.6 27.3 20.6 166.53 116.50 84.77 63.49 112.98

1988 0.0 0.0 0.0 7.6.35 59.00 46.73 37.88 88.55
1988 0.0 100.0 0.0 60.37 53. 17 47.79 43.79 81.58
1988 100.0 0.0 100.0 537.15 317.70 181.87 89.58 64.67
1988 50.0 0.0 50.0 246.63 154.52 96.42 56.50 77.92
1988 0.0 50.0 0.0 68.74 55.64 46.24 39.41 84. 14
1988 50.0 50.0 50.0 298.76 185.44 114.83 66.69" 73.13
1988 20.6 27.3 20.6 141.66 96. 12 66.71 46.28 81 .75

1990 0.0 0.0 0.0 70.61 51.94 39.20 30.36 69.05
1990 0.0 100.0 0.0 57.37 48.38 41 .61 36.53 64.86
1990 100.0 0.0 100.0 479.09 284. 16 161.89 75.84 55.05
1990 50.0 0.0 50.0 221 :61 137.74 84.38 46.76 62.46
1990 0.0 50.0 0.0 64.01 49.47 39.29 32.07 66.00
1990 50.0 50.0 50.0 268.23 166.27 101.75 56. 18 59.96
1990 20.6 27.3 20.6 128.60 85.58 57.66 3.7.95 64.65

1995 0.0 0.0 0.0 61.87 41.63 28.56 20.06 36.93
1995 0.0 100.0 0.0 53.05 41.52 32.86 26.36 39.43
1995 100.0 0.0 100.0 382. 11 228.64 129.87 55.48 41 • 13
1995 50.0 0.0 50.0 181.05 111.21 66. 18" 32.96 37.78
1995 0.0 50.0 0.0 56.97 40.57 29.52 21.99 37.04
1995 50.0 50.0 50.0 217.58 135.08 81.37 40.92 40.28
1995 20.6 27.3 20.6 107.81 69.42 44.41 26.35 37.30

2000 0.0 0.0 0.0 57.60 37.43 24.67 16.58 24.49
2000 0.0 100~0 0.0 50.20 38. 19 29.22 22.52 29.66
2000 100.0 0.0 100.0 342.13 205.64 116.66 47.45 35.76
2000 50.0 0.0 50.0 164.28 100.46 59.07 27.94 28.23
2000 0.0 50.0 0.0 53.28 36.77 25.81 18.46 25.89
2000 50.0 50.0 50.0 196. 16 121.92 72.94 34.99 32.71
2000 20.6 27.3 20.6- 98.77 62.78 3"9.31 22.22 26.7.5
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TABLE 9

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @,Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 r' 100 F

1980 0.0 0.0 0.0 61.73 55.09 49.63 45. 13 90.23
1980 0.0 100.0 0.0 46.98 47.23 47.73 48.52 90.08
1980 100.0 0.0 100.0 442.77 261.35 156.22 94.63 65.81

;} 1980 50.0 0.0 50.0 206.23 133.19 89.84 63.61 7.9.63
1980 0.0 50.0 0.0 55.38 51.49 48.40 46.00 88.94
1980 50.0 50.0 50.0 244.88 154.29 101 .98 71.57 77.95
1980 20.6 27.3 20.6 117.26 85.00 65.36 53. 13 85. 16

1985 0.0 0.0 0.0 50.51 41. 53 34.80 29.67 69.42
1985 0.0 100.0 0.0 38.57 36.01 34. 15 32.86 63.30
1985 100.0 0.0 100.0 369.26 217.37 125.34 65.81 47.99
1985 50.0 0.0 50.0 168.83 106.70 68.20 42.75 60.09
1985 0.0 50.0 0.0 45.08 38.73 33.98 30.40 65.82
1985 50.0 50.0 50.0 203.92 126.69 79.75 49.33 55.64
1985 20.6 27.3 20.6 95.82 66.59 47.97 35.39 63.61

1988 0.0 0.0 0.0 45.34 34.55 26.99 21.60 51 • 19
1988 0.0 100.0 0.0 36.03 31.38 27.88 25.27 46.87
1988 100.0 0.0 100.0 322.29 190.88 108.91 52.45 37.68
1988 50.0 0.0 50.0 147.86 92.37 57. 17 32.73 45.10
1988 0.0 50,.0 0.0 40.,83 32.63 26.78 22.57 48.47
1988 50.0 50.0 50.0 179.16 111.13 68.39 38.86 42.27
1988 20.6 27.3 20.6 84.70 57.08 39.17 26.65 47. 19

1990 0.0 0.0 0.0 43.02 31.22 23.23 17.74 40.53
1990 0.0 100.0 0.0 35. 14 29.32 24.93 21.64 38. 10
1990 100.0 0.0 100.0 294.40 174.90 99.40 45.62 32.92
1990 50.0 0.0 50.0 136.12 84.40 51.33 27.81 36.85
1990 0.0 50.0 0.0 39.03 29.79 23.37 18.83 38.72
1990 50.0 50.0 50.0 164.77 102.11 62.16 33.63 35.51
1990 20.6 27.3 20.6 78.82 52. 13 34.75 22.43 38.01

1995 0.0 0.0 0.0 39.31 26.21 17.79 12.34 22.56
1995 0.0 100.0 0.0 33.74 26.24 20.62 16.40 24.32
1995 100.0 0.0 100.0 244.71 146.49 83.06 35.02 25.81
1995 50.0 0.0 50.0 115.85 71.02 42.05 20.61 23.32
1995 0.0 50.0 0.0 36.19 25.57 18.43 13.59 22.70
1995 50.0 50.0 50.0 139.22 86.36 51.84 25.71 25.06
1995 20.6 27.3 20.6 68.83 44. 13 28.03 16.38 22.93

2000 0.0 0.0 0.0 37. 18 24.01 15.70 10.44 15.44
2000 0.0 100.0 0.0 32.35 24.51 18.67 14.31 18.82
2000 100.0 0.0 100.0 222.99 133.91 75.81 30.56 22.89
2000 50.0 0.0 50.0 106.87 65.20 38.18 17.85 17.92
2000 0.0 50.0 0.0 34.36 23.59 16.44 11 .67 16.36
2000 50.0 50.0 50.0 127.67 79.21 47.24 22.44 20.85
2000 20.6 27.3 20.6 64.07 40.58 25.27 14. 12 16.• 93

- .. - ._--
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TABLE 10

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 33.49 30.07 27.27 24.96 48.55
1980 0.0 100.0 0.0 25.80 25.96 26.26 .26 •.72 48.93
1980 100.0 0.0 100.0 234.34 139.29 83.90 51 .26 35.82
1980 50.0 0.0 50.0 110.17 71 • 71 48.78 34.85 43.01
1980 0.0 50.0 0.0 30. 17 28. 19. 26.63 25.41 48.06
1980 50.0 50.0 50.0 130.07 82.62 55.08 38.99 42.37
1980 20.6 27.3 20.6 62.99 46.04 35.69 29.24 46.00

1985 0.0 0.0 0.0 25.86 21.39 18.04 15.48 35.29
1985 0.0 100.0 0.0 19.82 18.53 17.59 16.95 32.34
1985 100.0 0.0 100.0 183.61 108.73 63.10 33.39 24.69
1985 50.0 0.0 50.0 84.83 53.98 34.77 22.01 30.64
1985 0.0 50.0 0.0 23.11 19.95 17.59 15.81 33.53
1985 50.0 50.0 50.0 101.71 63.63 40.35 25. 17 28.52
1985 20.6 27.3 20.6 48.43 33.90 24.61 18.32 32.41

1988 0.0 0.0 0.0 22.84 17.45 13.68 11 .00 25.47
1988 '0.0 100.0 0.0 18.19 15.82 14.05 12.73 23.38
1988 100.0 0.0 100.0 158.59 94.39 54.08 26.09 19.01
1988 50.0 0.0 50.0 73.37 46.05 28.63 16.• 47 22.52
1988 0.0 50.0 0.0 20.58 16.48 13.55 . 11 .45 24.15
1988 50.0 50.0 50.0 88.39 55.10 34.06 19.41 21. 20
1988 20.6 27.3 20.6 42.22 28.58 19.71 13.47 23.53

1990 0.0 0.0 0.0 21.61 15.70 11.70 8.96 20.00
1990 0.0 100.0 0.0 17.70 14.73' 12.51 10.83 18.87
1990 100.0 0.0 100.0 144.94 86.48 49.31 22.61 16.53
1990 50.0 0.0 50.0 67.49 42.00 25.63 13.92 18.28
1990 0.0 50.0 0.0 19.62 14.98 11 .75 9.49 19. 13
1990 50.0 50.0 50.0 81 .32 50.61 30.91 16.72 17.70
1990 20.6 27.3 20.6 39.24 26.03 17.41 11.26 18.81

1995 0.0 0.0 0.0 .19.90 13.27 9.01 6.26 1 1• 18
1995 0.0 100.0 0.0 17. 12 13.30 10.43 B.28 12. 14
1995 100.0 0.0 100.0 122.36 73.43 41. 72 17.56 13.05
1995 50.0 0.0 50.0 58. 15 35.72 21 . 19 10.39 11 .65
1995 0.0 50.0 0.0 18.34 12.95 9.34 6.88 11 .29
1995 50.0 50.0 50.0 69.74 43.37 26.08 12.92 12.60
1995 20.6 27.3 20.6 34.65 22.25 14. 15 8.28 11 .42

2000 0.0 0.0 0.0 19.00 12.29 8.06 5.37 7.87
2000 0.0 100.0 0.0 16.55 12.55 9.57 7.34 9.61
2000 100.0 . 0.0 100.0 113.2.5 68.07 38.58 15.58 11 .72
2000 50.0 0.0 50.0 54.36 33.20 19.48 9. 13 9. 16
2000 0.0 50. O' 0.0 17.57 12.08 8.43 6.00 8.35
2000 50.0 50.0 50.0 64.90 40.3 i . 24.08 11.46 10.67
2000 20.6 27.3 20.6 32.64 20.70 12.92 7.24 8.65

..,..." T"'l~ 'e' 1 r"\ . r""r'\ 1\"" ";ll:; /'\ vnu
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TABLE 11

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 26.20 23.62 21 .49 19.73 37.82
1980 0.0 100.0 0.0 20.41 20.47 20.64 20.94 37.92
1980 100.0 0.0 100.0 173.21 103.66 63.01 39.00 28. 10
1980 50.0 0.0 50.0 82.83 54.39 37.39 27.04 33.56
1980 0.0 50.0 0.0 23.69 22. 18 20.97 20.04 37.37
1980 50.0 50.0 50.0 96.81 62.06 41.83 29.97 33.01
1980 20.6 27.3 20.6 47.96 35.40 27.70 22.88 35.82

1985 0.0 0.0 0.0 18.33 15.47 13.28 11 .58 25.56
1985 0.0 100.0 0.0 14.00 13.24 12.69 12. ,32 23.29
1985 100.0 0.0 100.0 118.31 70.37 41.44 22.97 17.89
1985 50.0 0.0 50.0 56.16 36. 18 23.84 15.78 22. 18
1985 0.0 ·50.0 0.0 16.37 14.38 12.87 11.72 24.25
1985 50.0 50.0 50.0 66.16 41.80 27.07 17.65 20.59
1985 20.6 27.3 20.6 32.71 23.33· 17.37 13.36 23.46

1988 0.0 0.0 0.0 14.74 11.60 9.35 7.72 17.35
1988 0.0 100.0 0.0 11 .61 10.29 9.30 8.56 15.69
1988 100.0 0.0 100.0 94.31 56.24 32.61 16.53 12.65

.. 1988 50.0 0.0 50.0 44.65 28.33 18.02 10.94 15.22
1988 0.0 50.0 0.0 13.25 10.88 9 •.17 7.91 16.37
1988 50.0 50.0 50.0 52.96 33.27 20.96 12.55 14. 17
1988 20.6 27.3 20.6 26. 13 18.04 12.79 9.13 15.93

1990 0.0 0.0 0.0 13. 15 9.85 7.58 5.99 13.05
1990 0.0 100.0 0.0 10.67 9.05 7.83 6.91 12.06
1990 100.0 0.0 100.0 82.23 49. 18 28.34 13.59 10.40
1990 50.0 0.0 50.0 39.05 24.56 15.31 8.76 11.77
1990 0.0 50.0 0.0 11.92 9.34 7.53 6.23 12.39
1990 50.0 50.0 50.0 46.45 29.12 18.09 10.25 11 .23
1990 20.6 27.3 20.6 23.05 15.57 10.70 7.25 12. 16

1995 0.0 0.0 0.0 11.08 7.56 5.28 3.79 6.62
1995 0.0 100.0 0.0 . 9.58 7.53 5.99 4.83 7.06
1995 100.0 0.0 100.0 64.70 39.01 22.36 9.71 7.48
1995 50.0 ·0.0 50.0 31.15 19.32 11.65 5.96 6.81
1995 0.0 50.0 0.0 10.24 7.38 5'.44 4. 11 6.64
1995 50.0 50.0 50.0 37. 14 23.27 14. 18 7.27 7.27
1995 20.6 27.3 20.6 18.81 12.26 7.96 4.85 6.70

2000 0.0 0.0 0.0 10.35 6.83 4.59 3. 16 4.51
2000 . 0.0 100.0 0.0 9.10 6.98 5.39 4. 19 5.44
2000 10-0. 0 0.0 100.0 59.20 35.76 20.43 8.48 6.55
2000 50.0 0.0 50.0 28.68 17.68 10.52 5.12 5.19
2000 0.0 50.0 0.0 9.62 6.72 4.79 3.49 4.77
2000 50.0 50.0 50.0 34. 15 21.37 12.91 6.34 6.00
2000 20.6 27.3 20.6 -17.43 11 • 19 7 • 11 4. 13 4.93
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TABLE 12

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start .Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 24.89 22.51 20.54 18.90 35.68
1980 0.0 100.0 0.0 19.66 19.66 19.77 20.00 35.97
1980 100.0 0.0 100.0 158.52 95.41 58.42 36.50 26.95
1980 50.0 0.0 50.0 76.47 50.59 35.07 25.59 31 .85
1980 0.0 50.0 0.0 22.62 21 .21 20.07 19. 19 35.36
1980 50.0 50.0 50.0 89.09 57.53. 39.09 28.25 31.46
1980 20.6 27.3 20.6 44.72 33.27 26.22 21 .78 33.93

1985 0.0 0.0 0.0 16.96 14.45 12.51 10.99 23.73
1985 0.0 100.0 0.0 13. 11 12.42 11 .93 11.59 21.76
1985 100.0 0.0 100.0 103.65 61.97 36.87 20.92 16.91
1985 50.0 0.0 50.0 49.87 32.43 21.67 14.67 20.73
1985 o~o 50.0 0.0 15.23 13.48 12.13 11 • 10 22.59
1985 50.0 50.0 50.0 58.38 37.20 24.40 16.26 19.34
1985 20.6 27.3 20.6 29.46 21.26 16.04 12.54 21.87

1988 0.0 0.0 0.0 13. 19 10.53 8.60 7 • ~ 8 15.77
1988 0.0 100.0 0.0 10.45 9.33 8.49 7.85 14.30
1988 100.0 0.0 100.0 80.27 48.05 28.11 14.62 11 .59
1988 50.0 0.0 50.0 38.47 24.62 15.89 9.91 13.88
1988 0.0 50.0 0.0 11.90 9.89 8.42 7.33 14.91
1988 50.0 50.0 50.0 45.36 28.69 18.30 11.24 12.95
1988 20.6 27.3 20.6. 22.81 15.93 11.47 8.37 14.52

1990 0.0 0.0 0.0 11 .51 8.75 6.84 5.49 11 .70
1990 0.0 100.0 0.0 9.38 8.02 7.00 6.22 10.80
1990 100.0 0.0 100.0 68.75 41.26 23.97 11.79 9.33
1990 50.0 0.0 50.0 33.02 20.94 13.23 7.79 10.56
1990 0.0 50.0 0.0 10.46 8.31 6.78 5.68 11 • 12
1990 50.0 50.0 50.0 39.06 24.64 15.48 9.00 10.07
1990 20.6 27.3 20.6 19.72 1.3.48 9.41 6.53 10.92

1995 0.0 0.0 0.0 9.35 6.47 4.60 3.37 5.78
1995 0.0 100.0 0.0 8. 13 6.44 5. 17 4.21 6. 12
1995 100.0 0.0 100.0 52.64 31.85 18.38 8.16 6.44
1995 50.0 0.0 50.0 25.57 15.97 9.74 5.12 5.92
1995 0.0 50.0 0.0 8.67 6.32 4.73 3.63 5.79
1995 50.0 50.0 50.0 30.38 19. 15 11.78 6. 18 6.28
1995 20.6 27.3 20.6 15.60 10.26 6.76 4.22 5.84

2000 0.0 0.0 0.0 8.64 5.78 3.95 .2.78 3.91
2000 0.0 100.0 0.0 7.65 5.91 4.60 3.62 4.67
2000 100.0 0.0 100.0 47.91 29.04 16.70 7.07 5'.57
2000 50.0 0.0 50.0 23.38 14.50 8.72 4.36 4.46
2000 0.0 50.0 0.0 8.06 5.70 4.11 3.04 4.12
2000 50.0 50.0 50.0 27.78 17.47 10.65 5.34 5. 12
2000 20.6 27.3 20.6 . 14.34 9.29 5.98 3.56 4.25
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TABLE 13

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.89 5.45 5.07 4.75 4. 15
1980 0.0 100.0 0.0 7.20 6.65 6. 18 5.77 4.79
1980 100.0 0.0 100.0 6.40 6. 15 5.95 5.79 5.02
1980 50.0 0.0 50.0 6. 19 5.85 5.56 5.33 4.64
1980 0.0 50.0 0.0 6.63 6. 13 5.70 ,5.33 4.51
1980 50.0 50.0 50.0 6.80 6.40 6.06 5.78 4.90
1980 20.6 27.3 20.6 6.42 5.99 5.62 5.31 4.55

1985 0.0 0.0 0.0 4.66 4.30 3.98 3.71 3.07
1985 0.0 100.0 0.0 5.91 5.40 4.97 4.60 3.60
1985 100.0 0.0 100.0 5.90 5.45 5.08 4.77 3.63
1985 50.0 0.0 50.0 5.28 4.87 4.53 4.25 3.36
1985 0.0 ' 50.0 0.0 5.30 4.87 4.49 4. 17 3.35
1985 50.0 50.0 50.0 5.90 5.43 5.02 4.68 3.61
1985 20.6 27.3 20.6 5.27 4.85 4.49 4. 18 3.34

1988 0.0 0.0 0.0 4. 14 3.78 3.48 3.22 2.51
1988 0.0 100.0 0.' 0 5.43 4.88 4.42 4.03 2.99
1988 100.0, 0.0 100.0 5.54 5.04 4.61 4.26 2.98
1988 50.0 0.0 50.0 4.82 4.39 4.03 3.73 2.74
1988 0.0 50.0 0.0 4.78 4.33 3.95 3.63 2.75
1988 50.0 50.0 50.0 5.49 4.96 4.52 4. 15 2.99
1988 20.6 27.3 20.6 4.77 4.33 3.96 3.65 2.74

1990 0.0 0.0 0.0 3.84 3.48 3. 18 2.93 2. 17
1990 0.0 100.0 0.0 5. 18 4.59 4. 10 3.69 2.63
1990 100.0 0.0 100~0 5.23 4.73 4.30 3.94 2.61
1990 50.0 0.0 50.0 4.50 4.08 3.72 3.41 2.38
1990 0.0 50.0 0.0 4.48 4.02 3.63 3.30 2.39
1990 50.0 50.0 50.0 5.21 4.66 4.20 3.82 2.62
1990 20.6 27.3 20.6 4.46 4.02 3.65 3.33 2.38

1995 0.0 0.0 0.0 3.48 3. 14 2.86 2.61 1. 78
1995 0.0 100.0 0.0 4.93 4.27 3.7,3 3.28 2.21
1995 100.0 0.0 100.0 4.78 4.31 3.91 3.5'6 2.20
1995 50.0 0.0 50.0 4.09 3.69 3.35 3.05 1. 98
1995 0.0 50.0 0.0 4. 16 3.67 3.26 2.92 1. 98
1995 50.0 50.0 50.0 4.86 4.29 3.82 3.42 2.20
1995 20.6 27.3 20.6 4. 10 3.65 3.28 2.96 1. 97

2000 0.0 0.0 0.0 3.33 3.01 2.73 2.49 1. 65
2000 0.0 100.0 0.0 4.81 4. 12 3.57 3. 12 2.06
2000 100.0 0.0 100.0 4.54 4. 11 3.73 3.41 2.07
2000 50.0 0.0 50.0 3.89 3.51 3. 19 2.91 1. 84
2000 0.0 50.0 0.0 4.01 3.52 3. 11 2.78 1.84
2000 50.0 50.0 50.0 ' 4.67 4. 12 3.65 3.26 2.06
2000 20.6 27.3 20.6 3.93 3.50 3. 13 2.82 .1.83
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TABLE 14

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.34 4.93 4.58 4.28 3.69
1980 0.0 100.0 0.0 6.60 6.09 5.65 5.26 4.31
1980 100.0 0.0 100.0 5.83 5.60 5.41 5.27 4.51
1980 50.0 0.0 50.0 5.63 5.31 " 5.05 4.84 4. 16
1980 0.0 50.0 0.0 6.05 5.58 5. 18 4.83 4.04
1980 50.0 50.0 50.0 6.21 5.84 5.53 5.27 4.41
1980 20.6 27.3 20.6 5.85 5.45 5.10 4.81 4.08

1985 0.0 0.0 0.0 4.21 3.86 3.57 3.32 2.71
1985 0.0 100.0 0.0 5.37 4.90 4.50 4.16 3.21
1985 100.0 0.0 100.0 5.34 4.93 4.59 4.30 3.23
1985 50.0 0.0 50.0 4.77 4.40 4.08 3.82 2.99
1985 0".0 50.0 0.0 4.81 4.40 4.05 3.76 2.98
1985 50.0 50.0 50.0 5.36 4.92 4.54 4.23 3.22
1985 20.6 27.3 20.6 4.77 4.38 4.05 3.77 2.97

1988 0.0 0.0 0.0 3.72 3.39 3. 11 2.87 2.20
1.988 0.0 100.0 0.0 4.91 4.41 3.99 3.63 2.66
1988 100.0 0.0 100.0 5.00 4.54 4. 15 3.82 2.64
1988 50.0 0.0 50.0 4.34 3.95 3.62 3.34 2.42
1988 0.0 50.0 0.0 4.31 3.90 3.55 3.25 2.43
1988 50.0 50.0 50.0 4.95 4.47 4.07 3.73 2.65
1988 20.6 27.3 20.6 4.30 3.90 3.56 3.27 2.42

1990 0.0 0.0 0.0 3.44 3. 12 2.84. 2.60 1. 90
1990 0.0 100.0 0.0 4.67 4. 13 3.68 3.31 2.32
1990 100.0 0.0 100.0 4.71 4.25 3.86 3.53 2.31
1990 50.0 0.0 50.0 4.04 3.66 3.33 3.05 2.10
1990 0.0 50.0 0.0 4.03 3.61 3.25 2.95 2. 11
1990 50.0 50.0 50.0 4.69 4.19 3.77 3.42 2.32
1990 20.6 27.3 -20.6 4.01 3.61 3.26 2.98 2.09

1995 0.0 0.0 " 0.0 3.10 2.80 2.53 2.31 1.55
1995 0.0 100.0 0.0 4.41 3.81 3.32 2.92 1.93
1995 100.0 0.0 100.0 4.27 3.85 3.48 3. 17 1.93
1995 50.0 0.0 50.0 3.65 3.29 2.98 2.71 1. 72
1995 0.0 50.0 0.0 3.71 3.27 2.90 " 2.59 1. 73
1995 50.0 50.0 50.0 4.34 3.83 3.40 3.04 1.93
1995 20.6 27.3 20.6 3.66 3.26 2.92 2.63 1. 72

2000 0.0 0.0 0.0 2.96 2.67 2.41 2.20 1.43
2000 0.0 100.0 0.0 4.29 3.67 3.17 2.76 1. 79
2000 100.0 0.0 100.0 4.05 3.66 3.32 3.02 1.80
2000 50.0 0.0 50.0 3.46 3.12 2.83 2.58 1.60
2000 0.0 50.0 0.0 3.57 3. 13 2.76 2.46 1.60
2000 50.0 50.0 50.0 4. 17 3.67 3.24 2.89 1. 80
2000 20.6 27.3 20.6 3.50 3. 11 2.78 2.50 1.59
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TABLE 15

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.10 4.68 4.32 4.01 3.39
1980 0.0 100.0 0.0 6.42 5.e9 5.44 5.05 4.04
1980 100.0 0.0 100.0 5.55 5.34 5.17 5.05 4.24
1980 50.0 0.0 50.0 5.38 5.07 4.81 4.60 3.88
1980 0.0 50.0 0.0 5.85 5.37 4.96 4.60 3.76
1980 50.0 50.0 50.0 5.98 5.62 5.31 5.05 4. 14
1980 20.6 27.3 20.6 5.63 5.22 4.87 4.57 3.80

1985 0.0 0.0 0.0 3.84 3.51 3.23 2.99 2.40
1985 0.0 100.0 0.0 4.96 4.52 4. 14 3.81 2.90
1985 100.0 0.0 100.0 4.86 4.49 4.18 3.93 2.91
1985 50.0 0.0 50.0 4.35 4.01 3.72 3.48 2.68
1985 0.0 50.0 0.0 4.43 4.04 3.71 3.42 2.67
1985 50.0 50.0 50.0 4.91 4.50 4. 16 3.87 2.90
1985 20.6 27.3 20.6 4.37 4.00 3.69 3.43 2.66

1988 0.0 0.0 0.0 3.32 3.01 2.75 2.53 1.91
1988 0.0 100.0 0.0 4.41 3.95 3.57 3.24 2.33
1988 100.0 0.0 100.0 4.45 4.04 3.69 3.40 2.32
19.88 50.0 0.0 50.0 3.87 3.52 3.22 2.97 2. 12
1988 0.0 50.0 0.0 3.86 3.48 3. 16 2.89 2. 13
1988 50.0 50.0 50.0 4.43 4.00 3.63 3.32 2.33
1988 20.6 27.3 20.6 3.84 3.48 3.17 2.91 '2. 11

1990 0.0 0.0 0.0 3.03 2.74 2.49 2.27 1. 63
1990 0.0 100.0 0.0 4. 12 3.65 3.25 2.92 2.01
1990 100.0 0.0 100.0 4.14 3.73 3.39 3. 10 1. 99
1990 50.0 0.0 50.0 3.56 3.22 2.92 2.67 1. 81
1990' 0.0 50.0 0.0 3.56 3. 18 2.86 2.59 1. 82
1990 50.0 50.0 50.0 4. 13 3.69 3.32 3.01 2.00
1990 20.6 27.3 20.6 3.54 3. 18 2.87 2.61 1. 81

1995 0.0 0.0 0.0 2.67 2.40 2. 17 1. 97 1. 29
1995 0.0 100.0 0.0 3.79 3.27 2.85 2.50 1. 62
1995 100.0 0.0 100.0 3.67 3.31 2.99 2.71 1. 61
1995 50.0 0.0 50.0 3. 14 2.82 2.55 2.32 1. 44
1995 0.0 50.0 0.0 3.19 2.81 2.49 2.22 1. 45
1995 50.0 50.0 50.0 3.73 3.29 2.92 2.61 1. 62
1995 20.6 27.3 20.6 3. 15 2.79 2.50 2.25 1. 44

2000 0.0 0.0 0.0 2.52 2.27 2.05 1.86 1. 18
2000 0.0 100.0 0.0 3.66 3. 13 2.70 2.34 1. 49
2000 100.0 0.0 100.0 3.45 3. 12 2.82 . 2.57 1. 50
2000 50.0 0.0 50.0 2.95 2.56 2.41 2. 19 1. 32
2000 0.0 50.0 0.0 3.05 2.66 2.35 2.08 1. 32
2000 50.0 50.0 50.0 3.56 3. 12 2.76 2.45 1. 49
2000 20.6 27.3 20.6 2.98 2.64 2.36 2. 12 1. 32
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TABLE 16

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.47 4.99 4.58 4.22 3.51
1980 0.0 100.0 0.0 6.95 6.36 5.84 5.40 4.25
1980 100.0 0.0 100.0 5.91 5.69 5.52 5.39 4.50
1980 50.0 0.0 50.0 5.75 5.41 5. 12 4.89 4.08
1980 ,.0.0 50.0 0.0 6.32 5.77 5.30 4.90 3.94
1980 50.0 50.0 50.0 6.43 6.02 5.68 5.39 4.37
1980 20.6 27.3 20.6 6.05 5.59 5.20 4.87 3.98

1985 0.0 0.0 0.0 3.89 3.55 3.25 3.00 2.38
1985 0.0 100.0 0.0 5.05 4.60 4.21 3.87 2.91
1985 100.0 0.0 100.0 4.87 4.50 4.21 3.96 2.93
-1985 50.0 0.0 50.0 4.39 4.04 3.75 3.51 2.69
1985 0.,0 50.0 0.0 4.51 4. 11 3.76 3.47 2.67
1985 50.0 50.0 50.0 4.96 4.55 4.21 3.92 2.92
1985 20.6 27.3 20.6 4.43 4.0,6 3.74 3.47 2.67

1988 0.0 0.0 0.0 3.25 2.95 2.69 2.47 1. 84
1988 0.0 100.0 0.0 4.32 3.88 3'.51 3. 19 2.28
1988 100.0 0.0 100.0 4.32 3.93 3.60 3.32 2.26
1988 50.0 0.0 50.0 3.78 3.44 3. 15 2.90 2.06
1988 0.0 50.0 0.0 3.79 3.42 3. 11 2.84 2.07
1988 50.0 50.0 50.0 4.32 3.90 3.55 3.26 2.27
1988 20.6 27.3 20.6 3.76 3.41 3. 11 2.85 2.06

1990 0.0 0.0 0.0 2.91 2.63 2.39 2. 18 1. 55
1990 0.0 100.0 0.0 3.95 3.50 3. 12 2.81 1. 93
1990 100.0 0.0 100.0 3.94 3.56 J.24 2.96 1. 90
1990 50.0 0.0 50.0 3.41 3.08 2.80 2.56 1. 72
1990 0.0 50.0 0.0 3.42 3.06 2.75 2.49 1. 74
1990 ' 50.0 50.0 50.0 3.95 3.53 3. 18 2.89 1. 91
1990 20.6 27.3 20.6 3.39 3.05 2.76 2.51 1. 72

1995 0.0 0.0 0.0 2.46 2.22 2.00 1. 82 1. 18
1995 0.0 100.0 0.0 3.48 3.01 2.63 2.31 1. 49
1995 100.0 0.0 100.0 3.37 3.04 2.74 2.49 1. 47
1995 50.0 0.0 50.0 2.89 2.60 2.35 2. 14 1. 32
1995 0.0 50.0 0.0 2.94 2.59 2.30 2.05 1. 32
1995 50.0 50.0 50.0 3.43 3.02 2.68 2.40 1. 48
1995 20.6 27.3 20.6 2.90 2.58 2.31 2.08 1. 32

2000 0.0 0.0 0.0 2.30 2.07 1.87 1. 70 1. 06
2000 0.0 100.0 0.0 3.31 2.83 2.45 2. 13 1. 34
2000 100.0 0.0 100.0 3. 13 2.82 2.56 2.33 1. 35
2000 50.0 0.0 50.0 2.68 2.42 2.19 1. 99 1. 19
2000 0.0 50.0 0.0 2.77 2.42 2. 14 1.90 1. 19
2000 50.0 50.0 50.0 3.22 2.83 2.50 2.23 1. 34
2000 20.6 27.3 20.6 2.71 2.40 2. 14 1. 93 1.19

.- -- ..... -_ ...
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TABLE 17

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F-
1980 0.0 0.0 0.0 6. 18 5.65 5.19 4.80 4.01
1980 0.0 100.0 0.0 7.81 7. 16 6.59 6. 10 4.83
1980 100.0 0.0 100.0 6.69 6.44 6.24 6.10 5.10
1980 50.0 0.0 50.0 6.50 6.12 5.80 5.54 4.63
1980 0.0 50.0 0.0 7. 12 6.52 5.99 5.55 4.48
1980 50.0 50.0 50.0 7.25 6.80 6.42. 6.10 4.96
1980 20.6 27.3 20.6 6.83 .6.32 5.89 5.52 4.53

1985 0.0 0.0 0.0 4.43 4.05 3.72 3.44 2.75
1985 0.0 100.0 0.0 5.71 5.21 4.78 4.41 3.34
1985 100.0 0.0 100.0 5.53 5.12 4.78 4.51 3.36
1985 50.0 0.0 50.0 5.00 4.60 4.28 4.00 3.08
1985 0.0 50.0 0.0 5.11 4.67 4.29 3.96 3.07
1985 50.0 50.0 50.0 5.62 5.16 4.78 4.46 3.35
1985 20.6 27.3 20.6 5.04 4.62 4.26 3.96 3.06

1988 0.0 0.0 0.0 3.70 3.36 3.07 2.82 2. 13
1988 0.0 100.0 0.0 4.87 4.38 3.98 3.63 2.61
1988 100.0 0.0 100.0 4.88 4.44 4.07 3.77 2.58
1988 50.0 0.0 50.0 4.28 3.90 3.57 3.30 2.37
1988 0.0 50.0 0.0 4.29 3.88 3.53 3.24 2.38
1988 50.0 50.0 50.0 4.87 4.41 4.02 3.70 2.60
1988 20.6 27.3 20.6 4.26 3.87 3.53 3.25 2.37

1990 0.0 0.0 0.0 3.28 2.97 2.70 2.48 1. 78
1990 0.0 100.0 0.0 4.41 3.92 3.51 3. 17 2.20
1990 100.0 0.0 100.0 4.41 3.99 3.63 3.33 2. 17
1990 50.0 0.0 50.0 3.83 3 •. 47 3. 16 2.90 1. 98
1990 0.0 50.0 0.0 3.83 3.44 3.11 2.82 2.00
1990 50.0 50.0 50.0 4.41 3.96 3.57 3.25 2.19
1990 20.6 27.3 20.6 3.81 3.43 3. 11 2.84 1. 98

1995 0.0 0.0 0.0 2.73 2.46 2.23 2.04 1. 35
1995 0.0 100.0 0.0 3.80 3.30 2.90 2.56 1. 68
1995 100.0 0.0 100.0 3.69 3.33 3.02 2.75 1. 66
1995 50.0 0.0 50.0 3. 18 2.87 2.60 2.37 1. 50
1995 0.0 50.0 0.0 3.23 2.86 2.55 2.28 1. 51
1995 50.0 50.0 50.0 3.75 3.32 2.96 2.65 1.67
1995 20.6 27.3 20.6 3. 19 2.84 2.55 2.31 1. 50

2000 0.0 0.0 0.0 . 2.51 2.27 2.06 1. 89 1. 21
2000 .0.0 100.0 0.0 3.57 3.07 2.67 2.34 1. 50
2000 100.0 0.0 100.0 3.38 3.06 2.78 2.54 1. 51
2000 50.0 0.0 50.0 2.91 2.64 2.40 2. 19 1. 35
2000 0.0 50.0 0.0 3.00 2.64 2.34 2.09 1. 35
2000 50.0 50.0 50.0 3.47 3.07 2.72 2.44 1. 50
2000 20.6 27.3 20.6 2.94 2.62 2.35 2. 12 '1.34
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TABLE 18

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 6.72 6.15 5.66 5.25 4.39
1980 0.0 10'0.0 0.0 8.46 7.76 7. 16 6.63 5.27
1980 100.0 0.0 100.0 7.27 7.00 6.79 6.63 5.56
1980 50.0 0.0 50.0 7.07 6.66 6.32 6.04 5.07
1980 0.0 50.0 0.0 7.72 7.08 6.52 6.04 4.91
'1980 50.0 50.0 50.0 7.87 7.38 6.97 6.63 5.42
1980 20.6 27.3 20.6 7.42 6.87 '6.40 6.01 4.95

1985 0.0 0.0 0.0 4~84 4.42 4.07 3.77 3.03
1985 0.0 100.0 0.0 6.21 5.67 5.21 4.81 3.67
1985 100.0 0.0 100.0 6.02 5.58 5.21 4.92 3.68
1985 50.0 0.0 50.0 5.44 5.02 4.67 4.37 3.39
1985 0.0 50.0 0.0 5.57 5.09 4.68 4.33 3.38
1985 50.0 50.0 50.0 6. 11 5.62 5.21 4.86 3.67

'1985 20.6 27.3 20.6 5.49 5.04 4.65 4.32 3.37

1988 0.0 0.0 0.0 4.03 3.67 3.36 3.09 2.36
1988 0.0 100.0 0.0 5.28 4.77 4.33 3.96 2.87
1988 100.0 0.0 100.0 5.30 4.83 4.43 4. 10 2.84
1988 50 .. 0 0.0 50.0 '4.66 4.25 3.90 3.60 2.61
1988 0.0 50.0 0.0 4.66 4.23 3.86 3.54 2~63
1988 50.0 50.0 50.0 5.29 4.80 4.38 4.03 2.86
1988 20.6 27.3 20.6 4.63 4.21 3.85 3.55 2.61

1990 0.0 0.0 0.0 3.57 3.23 2.95 2.70 1.97
1990 0.0 100.0 0.0 4.77 4.25 3.82 3.45 2.42
1990 100.0 0.0 100.0 4.78 4.32 3.94 3.62 2.38
1990 50.0 0.0 50.0 4. 15 3.76 3.43 3.15 2 ~ 18
1990 0.0 50.0 0.0 4. 16 3.74 3.38 3.08 2.20
1990 50.0 50.0 50.0 4.77 4.29 3.88 3.53 2.40
1990 20.6 27.3 20.6 4. 13 3.73 3.38 3.09 2. 18

1995 0.0 0.0 0.0 2.94 2.66 2.42 2.21 1. 49
1995 0.0 100.0 0.0 4.07 3'.55 3. 12 2.77 1.84
1995 100.0 0.0 100.0 3.97 3.58 3.25 2.96 1. 82
1995 50.0 0.0 50.0 3.42 3.09 2.81 2.57 1. 65
199"5 0.0 50.0 0.0 3.47 3.08 2.75 2.47 1.65
1995 50.0 50.0 50.0 4.02 3.57 3. 19 2.86 . 1.83
1995 20.6 27.3 20.6 3.43 3.06 2.76 2.50 1.64

2000 0.0 0.0 0.0 2.70 2.44 2.23 2.04 1. 33
2000 0.0 100.0 0.0 3.81 3.28 2.86 2.51 1.64
2000 100.0 0.0 100.0 3.61 3.27 2.98 2.72 1. 64
2000 50.0 0.0 50.0 3. 12 2.83 2.57 2.36 1. 48
2000 0.0 50.0 0.0 3.21 2.83 2.52 2.26 1.48
2000 50.0 50.0 50.0 3.71 3.28 2.92 2.62 1. 64
2000 20.6 27.3 20.6- 3. 15 2.81 2.53 2.29 1.4,7
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TABLE 19

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ----"--- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 23.35 21.36 19.69 18.29 22.06
1980 0.0 100.0 0.0 21.98 21.62 21.36 21. 18 27.66
1980 100.0 0.0 100.0 142.,53 83.88 50.48 31.41 25.10
1980 50.0 0.0 50.0 72.28 46.98 32.25 23.57 23. 19
1980 0.0 50.0 0.0 22.64 21. 33 20.26 19.37 24.20
1980 50.0 50.0 50.0 82.25 52.75 35.92 26.29 26.38
1980 20.6 27.3 20.6 42.98 31.83 25. 14 21.04 23.68

1985 0.0 0.0 0.0 16.58 14.• 56 12.93 11 .61 15.51
1985 0.0 100.0 0.0 15.74 15.01 14.42 13.93 19.66
1985 100.0 0.0 100.0 122.97 66.33 37.10 21.78 18.85
1985 50.0 0.0 50.0 58.73 35.05 22.45 15.55 16.67
1985 0.0 '50.0 0.0 16.04 14.57 13.38 12.42 16.98
1985 50.0 50.0 50.0 69.36 40.67 25.76 17.86 19.25
1985 20.6 27.3 20.6 33.52 22.94 17.07 13.66 16.78

1988 0,.0 0.0 0.0 13.31 11.36 9.80 8.56 12.80
1988 0.0 100.0 0.0 13. 16 12. 11 11.25 10.54 16.43
1988 100.0 0.0 100.0 119.67 60.27 31.56 17.44 17. 13
1988 50.0 0.0 50.0 54.91 30.46 18.26 11.96 14.34
1988 0.0 50.0 0.0 13.05 11 .50 10.25 9.24 14.07
1988 50.0 50.0 50.0 66.42 36.19 21.41 13.99 16.78
1988 20.6 27.3 20.6 30.17 19.24 13.50 10.32 14. 11

1990 0.0 0.0 0.0 11.57 9.73 8.27 7. 12 9.43
1990 0.0 100.0 0.0 11.83 10.65 9.67 8.87 12.39
1990 100.0 0.0 100.0 118.35 57.26 28.77 15.27 15.47
1990 50.0 0.0 50.0 53. 12 28.19 16. 19 10.22 11 .65
1990 0.0 50.0 0.0 11.49 9.94 8.71 7.71 10.45
1990 50.0 50.0 50.0 65.09 33.96 19.22 12.07 13.93
1990 20.6 27.3 20.6 28.50 17.39 11 .74 8.70 10.88

1995 0.0 0.0 0.0 8.80 7.24 6.01 5.06 5.93
1995 0.0 100.0 0.0 9.72 8.38 7.28 6.38 8. 16
1995 100.0 0.0 100.0 112.49 50.98 23.82 11.73 13.80
1995 50.0 0.0 50.0 48.98 24. 14 12.85 7.58 8.90
1995 0.0 50.0 0.0 9.01 7.57 6.42 5.50 6.71
1995 50.0 50.0 50.0 61 • 11 29.68 15.55 9.05 10.98
1995 20.6 27.3 20.6 25.33 14.32 9.02 6.33 7.57

2000 0.0 0.0 0.0 7.62 6.23 5. 15 4.30 4.54
2000 0.0 100.0 0.0 8.76 7.41 6.32 5.42 6.47
2000 100.0 0.0 100.0 106.29 46.96 21.30 10. 17 12.87
2000 50.0 0.0 50. O' 45.84 21.97 11.35 6.52 7.71
2000 0.0 50.'0 0.0 7.94 6.59 5.53 4.68 5.22
2000 50.0 50.0 50.0 57.52 27. 19 13.81 7.79 9.67
2000 20.6 27.3 20.6 . 23.41 12.85 7.89 5.41 .6.20
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TABLE 20

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------

- Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 - 0.0 0.0 0.0 14.94 13.83 12.91 12.12 14. 17
1980 0.0 100.0 0.0 14.20 13.98 13.81 13.69 17.23
1980 100.0 0.0 100.0 79.99 47.96 29.71 19.27 15.86
1980 50.0 0.0 50.0 41.67 27.83 19.77 15.00 14.80
1980 0.0 50.0 0.0 14.55 13.82 13.21 12.71 15.34
1980 50.0 50.0 50.0 47.09 30.97 21.76 16.48 16.55
lS80 20.6 27.3 20.6 25.67 19.55 15.88 13.62 15.06

1985 0.0 0.0 0.0 10.40- 9.30 8.41 7.69 9.80
1985 0.0 100.0 0.0 9.95 9.54 9.21 8.94 12.05
1985 100.0 0.0 100.0 67.84 37.27 21.48 13. 19 11.62
1985 50.0 0.0 50.0 33. 18 20.38 13.56 9.82 10.44
1985 0.0 50.0 0.0 10. 11 - 9.31 8.66 8. 13 10.61
1985 50.0 50.0 50.0 38.89 23.41 15.35 11.07 11.84
1985 20.6 27.3 20.6 19.55 13.83 10.65 8.80 10.50

- 1988- 0.0 0.0 0.0 8. 19 7.12 6.28 5.60 8.03
1988 0..0 100.0 0.0 8.10 7.53 7.05 6.66 9.98
1988 1100 • 0 0.0 100.0 65.33 33.43 17.99 10.38 10.36
1988 50.0 0.0 50.0 30.55 17.40 10.83 7.43 8.86
1988 0.0 50.0 0.0 8.05 7.20 6.51 5.96 8.71
1988 50.0 50.0 50.0 36.72 20.48 12.52 8.52 10. 17
1988 20.6 27.3 20.6 17.25 11.36 8.26 6.54 8.73

1990 0.0 0.0 0.0 7.05 6.05 5.25 4.62 5.87
1990 0.0 100.0 0.0 7. 19 6.54 6.01 5.57 7.47
1990 100.0 0.0 100.0 64.32 31.56 16.27 9.01 9. 12
1990 50.0 0.0 50.0 29.34 15.96 9.51 6.29 7.07
1990 0.0 50.0 0.0 7.01 6. 16 5.49 4.94 6.43
1990 50.0 50.0 50.0 35.76 19.05 11 • 14 7.29 8.30
1990 20.6 27.3 20.6 16. 14 10. 16 7.12 5.48 6.66

1995 0.0 0.0 0.0 5.31 4.46 3.79 3.27 3.75
1995 0.0 100.0 0.0 5.81 5.07 4.47 3.98 4.95
1995 100.0 0.0 100.0 60.81 27.88 13.34 6.85 7.97
1995 50.0 0.0 50.0 26.82 13.51 7.46 4.63 5.34
1995 0.0 50.0 0.0 5.43 4.64 4.01 3.50 4. 17
1995 50.0 50.0 50.0 33.31 16.48 8.90 5.42 6.46
1995 20.6 27.3 20.6 14. 16 8-.25 5.40 3.95 4.62

2000 0.0 0.0 0.0 4.60 3.84 3.25 2.79 2.92
2000 0.0 100.0 0.0 5.22 4.48 3.88 3.39 3.96
2000 100.0 0.0 100.0 57.40 25.65 11 .91 5.94 7.40
2000 50.0 0.0 50.0 25.06 12.27 6.58 3.98 4.63
2000 0.0 50.0 0.0 4.78 4.04 3.45 2.99 3.29
2000 50.0 50.0 50.0 31. 31 15.07 7.90 4.67 5.68
2000 20.6 27.3 20.6' 13.05 7.39 4.72 3.39 3.82



1-23

TABLE 21

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 1·9.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 10.38 9.74 9.21 8.76 9.95
1980 0.0 100.0 0.0 9.94 9.83 9.75 9.70 11 .81
1980 100.0 0.0 100.0 49.78 30.41 19.38 13.08 11 .00
1980 50.0 0.0 50.0 26.60 18.24 13.37 10.50 10.35
1980 0.0 50.0 0.0 10. 15 9.74 9.39 9. 12 10.67
1980 50.0 50.0 50.0 29.86 20.12 14.57 11.39 11 .41
1980 20.6 27.3 20.6 16.89 13.21 11 .01 9.66 10.50

1985 0.0 0.0 0.0 7. 10 6.46 5.94 5.52 6.75
1985 0.0 100.0 0.0 6.82 6.60 6.42 6.27 8.10
1985 100.0 0.0 100.0 41.26 23.12 13.73 8.80 7.84
1985 50.0 0.0 50.0 20.66 13.07 9.02 6.80 7. 14
1985 0.0 ,50.0 0.0 6 .. 92 6.46 6.09 5.79 7.23
1985 50.0 50.0 50.0 24.04 14.86 10.07 7.53 7.97
1985 20.6 27.3 20.6 12.55 9. 16 7.28 6.19 7. 17

1988 0.0 0.0 0.0 5.45 4.83 4.35 3.95 5.46
1988 0.0 100.0 0.0 5.40 5.07 4.80 4.58 6.63
1988 100.0 0.0 100.0 39.17 20.37 11.27 6.78 6.85
1988 50.0 0.0 50.0 18.65 10.91 7.04 5.04 5.96
1988 0.0 50.0 0.0 5.37 4.88 4.49 4. 17 5.87
1988 50.0 50.0 50.0 22.29 12.72 8.04 5.68 6.74
1988 20.6 27.3 20.6 10.80 7.34 5.52 4.51 5.88

1990 0.0 0.0 0.0 4.64 4.06 3~60 3.23 3.96
1990 0.0 100.0 0.0 4.72 4.35 4.04 3.79 4.90
1990 100.0 0.0 100.0 38.32 19.08 10.09 5.82 5.87
1990 50.0 0.0 50.0 17.76 9.90 6. 11 4.22 4.66
1990 0.0 50.0 0.0 4.61 4. 12 3.74 3.42 4.29
1990 50.0 50.0 50.0 21.52 11 .71 7.07 4.81 5.39
1990 20.6 27.3 20.6 9.98 6.48 4.70 3.74 4.42

1995 0.0 0.0 0.0 3.42 2.93 2.55 2.25 2.52
1995 0.0 100.0 0.0 3.72 3.29 2.95 2.66 3.23
1995 100.0 0.'0 100.0 35.96 16.67 8. 15 4.35 5.00
1995 50.0 0.0 50.0 16.03 8.24 4.70 3.04 3.46
1995 0.0 50.0 0.0 3.49 3.04 2.67 2.39 2.77
1995 50.0 50.0 50.0 19.84 9.98 5.55 3.51 4. 11
1995 20.6 27.3 20.6 8.61 5. 16 3.50 2.65 3.04

2000 0.0 0.0 0.0 2.95 2.52 2. 18 1. 91 1. 98
2000 0.0 100.0 0.0 3.31 2.89 2.55 2.26 2.59
2000 100.0 0.0 100.0 33.89 15.30 7.26 3.76 4.61
2000 50.0 0.0 50.0 14.94 7.46 4. 13 2.61 2.98
2000 0.0 50.0 0.0 3.05 2.63 2.30 2.03 2.20
2000 50.0 50.0 50.0 18.60 . 9. 10 4.90 3.01 3.60
2000 20.6 27.3 20.6 7.90 4.6( 3.04 2.26 2.51

-- -- - - .- - ....-" .
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TABLE 22

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 7.82 7.47 7. 17 6.91 7.57
1980 0.0 100.0 0.0 7.56 7.53 7.51 7.50 8.76
1980 100.0 0.0 100.0 33.20 20.78 13.70 9.65 8.31
1980 50.0 0.0 50.0 18.35 12.98 9.86 8.03 7.86
1980 0.0 50.0 0.0 7.69 7.47 7.29 7. 14 8.04
1980 50.0 50.0 50.0 20.38 14. 16 10.60 8.58 8.54
1980 20.6 27.3 20.6 12.06 9.72 8.33 7.49 7.94

1985 0.0 0.0 0.0 5.08 4.74 4.46 4.23 4.89
1985 0.0 100.0 0.0 4.92 4.81 4.73 4.66 5.69
1985 100.0 0.0 100.0 25.04 14.53 9.05 6. 15 5.55
1985 50'.0 0.0 50.0 13.06 8.65 6.28 4.98 5. 13
1985 0.0 50.0 0.0 4.98 4.74 4.54 4.38 5. 18
1985 50.0 50.0 50.0 14.98 9.67 6.89 5.40 5.62
1985 20.6 27.3 20.6 8.29 6 .. 34 5.25· 4.62 5. 15

1988 0.0 0.0 0.0 3.73 3.41 3. 14 2.93 3.87
1988 0.0 100.0 0.0 3.70 3.53 3.40 3.28. 4.54
1988 100.0 0.0 100.0 .!2.65 12. 17 7.06 4.53 4.66
1988 50.0 0.0 50.0 11 • 17 6.85 4.68 3.55 4. 16
1988 0.0 50.0 0.0 3.69 3.43 3.22 3.05 4. 11
1988 50.0 50 •.0 50.0 13. 17 7.85 5.23 3.91 4.60
1988 20.6 27.3 20.6 6.75 4.82 3.81 3.25 4. 12

1990 0.0 0.0 0.0 3.10 2.79 2.55 2.36 2.74
1990 0.0 100.0 0.0 3. 14 2.95 2.79 2.66 3.27
1990 100.0 0.0 100.0 21.67 11. 11 6. 15 3.79 3.80
1990 50.0 0.0 50.0 10.35 6.03 3.35 2.90 3. 13
1990 0.0 50.0 0.0 3.09 2.83 2.62 2.46 2.93
1990 50.0 50,0 50.0 12.41 7.03 4.47 3.23 3.53
1990 20.6 27.3 20.6 6.06 4. 14 3. 16 2.64 3.00

1995 0.0 0.0 0.0 2.21 1. 95 1. 74 1. 58 1. 73
1995 0.0 100.0 0.0 2.37 2. 14 1.96 1. 81 2. 11
1995 100.0 0.0 100.0 19.85 9.41 4.79 2.73 3.07
1995 50.0 0.0 50.0 9.05 4.83 2.92 2.02 2.24
1995 0.0 50.0 0.0 2.25 . 2.00 1. 81 1. 66 1. 86
1995 50.0 50.0 50.0 11. 11 5.78 3.38 2.27 2.59
1995 20.6 27.3 20.6 5.02 3. 16 2.26 1. 80 2.01

2000 0.0 0.0 0.0 1.89 1. 66 1.48 1. 34 1. 37
2000 0.0 100.0 0.0 2.08 1. 86 1.68 1. 53 1. 71
2000 100.0 0.0 100.0 18.63 8.58 4.23 2.34 2.80
2000 50.0 0.0 50.0 8.38 4.33 2.54 1. 72 1. 92
2000 0.0 50.0 0.0 1. 94 1. 72 1. 54 1.40 1.49
2000 50.0 50.0 50.0 10.36 5.22 2.96 1. 94 2.25
2000 20.6 27.3 20.6 4.57 2.78 1. 94 1.53 . 1. 66 .
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TABLE 23

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC p~CC o F 25 F 50 F 75 F 10.0 F

1980 0.0 0.0 0.0 7.09 6.81 6.57 6.37 6.88
1980 0.0 100.0 0.0 6.87 6.86 6.85 6.86 7.89
1980 100.0 0.0 100.0 28.53 18.06 12.08 8.66 7.54
1980 50.0 0.0 50.0 16.01 11.48 8.85 7.31 7. 14
1980 0.0 50.0 0.0 6.98 6.81 6.67 6.56 7.28
1980 50.0 50.0 50.0 17.70 12.46 9.47 7.76 7. 71
1980 20.6 27.3 20.6 10.68 8.72 7.56 6.86 7.20

1985 0.0 0.0 0.0 4.51 4.24 4.03 3.85 4.36
1985 0.0 100.0 0.0 4.38 4.30 4.24 4.20 5.01
1985 100.0 0.0 100.0 20.57 12. 15 7.74 5.40 4.90
1985 50.0 0.0 50.0 10.95 7.41 5.51 4.46 4.56
1985 0.0 5"0.0 0.0 4.43 4.25 4.10 3.98 4.60
1985 50.0 50.0 50.0 12.48 8.23 5.99 4.80 4.96
1985 20.6 27.3 20.6 7.10 5.54 4.67 4. 17 4.57

1988 0.0 0.0 0.0 3.25 3.00 2.80 2.64 3.42
. 1988 0.0 100.0 0.0 3.22 3.10 3.00 2.91 3.96

1988 100.0 0.0 100.0 18. 12 9.91 5.90 3.90 4.05
1988 50.0 0.0 50.0 9. 11 5.72 4.01 3. 12 . 3.65
1988 0.0 50.0 0.0 3.21 3.02 2.86 2.73 3.61
1988 50.0 50.0 50.0 10.67 6.50 4.45 3.41 4.00
1988 20.6 27.3 20.6 5.62 4. 12 3.33 2.89 3.61

1990 0.0 0.0 0.0 2.67 2.44 2.25 2.10 2.40
1990 0.0 .100.0 0.0 2.70 2.56 2.44 2.34 2.81
1990 100.0 0.0 100.0 17. 13 8.92 5.07 3.22 3.22
1990 50.0 0.0 50.0 8.32 4.97 3.34 2.53 2.70
1990 0.0 50.0 0.0 2.66 2.46 2.31 2. 18 2.54
1990 50.0 50.0 50.0 9.91 5.74 3.75 2.78 3.01
1990 20.6 27.3 20.6 4.97 3.48 2.73 2.32 2.60

1995 0.0 0.0 0.0 1.86 1.67 1. 51 1. 39 1. 50
1995 0.0 100.0 0.0 1. 99 1. 82 1. 68 1. 57 1.80
1995 100.0 0.0 100.0 15.45 7.42 3.86 2.28 2.53
1995 50.0 0.0 50.0 7. 14 3.89 2.42 1. 73 1. 89
1995 0.0 50.0 0.0 1.89 1. 71 1.56 1.45 1. 60
1995 50.0 50.0 50.0 8.72 4.62 2.77 1. 92 2. 17
1995 20.6 27.3 20.6 4.03 2.60 1. 91 1. 56 1. 72

2000 0.0 0.0 0.0 1. 59 1. 41 1. 27 1. 17 1. 19
2000 0.0 100.0 0.0 1. 74 1. 57 1. 43 1. 32 1. 45
2000 100.0 0.0 100.0 14.47 6.74 3.40 1. 94 2.29
2000 50.0 0.0 50.0 6.58 3.47 2.09 1. 46 1. 61
2000 0.0 50.0 0.0 1. 63 1. 46 1.32 1. 22 1. 29
2000 50.0 50.0 50.0 8.10 4. 15 2.4"1 1. 63 1. 87
2000 20.6 27.3 20.6 '3.65 2.28 1. 63 1. 31 1 •.41



1-26

TABLE 24

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 6.94 6.68 6.46 6.27 6.74
1980 0.0 100.0 0.0 6.74 6.72 6.72 6.74 7.70
1980 100.0 0.0 100.0 27.44 17.44 11.72 8.45 7.38
1980 50.0 0.0 50.0 15.48 11 • 15 8.64 7. 16 6.99
1980 0.0 50.0 0.0 6.83 6.68 6.55 6.45 7. 12
1980 50.0 50.0 50.0 17.09 12.08 9.22 7.59 7.54
1980 20.6 27.3 20.6 10.38 8.51 7.40 6.73 7.05

1985 0.0 0.0 0.0 4.37 4. 13 3.93 3.77 4.23
1985 0.0 100.0 0.0 4.25 4. 18 4. 12 4.08 4.84
1985 100.0 0.0 100.0 19.27 11.48 7.38 5.20 4.74
1985 50.0 0.0 50.0 10.36 7.08 5.31 4.33 4.42
1985 0,.0 50.0 0.0 4.29 4. 13 3.99 3.88 4.45
1985 50.0 50.0 50.0 11.76 7.83 5.75 4.64 4.79
1985 20.6 27.3 20.6 6.78 5.33 4.53 4.06 4.43

1988 0.0 0.0 0.0 3.12 2.89 2.71 2.57 3.30
1988 '0.0 100.0 0.0 3.09 2.98 2.89 2.82 3.80
1988 100.0 0.0 100.0 16.73 9.23 5.56 3.72 3.88
1988 50.0 0.0 50.0 8.49 5.39 3.83 3'.39 3.51
1988 0.0 50.0 0.0 3.09 2.91 2.77 3.00 3.48
1988 50.0 50.0 50.0 9.91 6. 11 4.22 3.66 3.84
1988 20.6 27.3 20.6 5.30 3.92 3.20 3. 15 3.48

1990 0.0 0.0 0.0 2.55 2.34 2. 17 2.04 2.30
1990 0.0 100.0 0.0 2.58 2.45 2.34 2.25 2.68
1990 100.0 0.0.100.0 15.69 8.24 4.74 3.06 3.05
1990 50.0 0.0 50.0 7.69 4.65 3. 17 2.43 2.58
1990 0.0 50.0 0.0 2.54 2.36 2.22 2. 11 2.44
1990 50.0 50.0 50.0 9. 13 5.35 3.54 2.66 2.87
1990 20.6 27.3 20.6 4.65 3.30 2.61 2.24 2.49

1995 0.0 0.0 0.0 1. 77 1. 59 1. 45 1. 34 1. 44
1995 0.0 100.0 0.0 1.88 1. 73 1. 60 1. 50 1. 71
1995 100.0 0.0 100.0 14.04 6.79 3.58 2. 14 2.37
1995 50.0 0.0 50.0 6.53 3.60 2.27 1. 64 1. 79
1995 0.0 50.0 0.0 1. 80 1. 63 1. 50 1:39 1. 54
1995 50.0 50.0 50.0 7.96 4.26 2.59 1.82 2.04
1995 20.6 27.3 20.6 3.73 2.43 1. 81 1.49 1. 64

2000 0.0 0.0 0.0 1. 50 1. 34 1. 22 1. 12 1. 15
2000 0.0 100.0 0.0 1. 64 1.49 1. 36 1. 26 1. 38
2000 100.0 0.0 100.0 13. l2 6.16 3. 14 1.83 2. 14
2000 50.0 0.0 50.0 6.01 3.21 1.96 1. 39 1. 53
2000 0.0 50.0 0.0 1.54 1. 39 1. 27 1. 17 1. 23
2000 50.0 50.0 50.0 7.38 3.82 2.25 1. 54 1. 76
2000 20.6 27.3 20.6 3.36 2. 13 1. 55 1. 26 1. 3~

'- -- - .. _--
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TABLE 25

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 281. 80 248.94 222.06 199.99 417.04
1980 0.0 100.0 0.0 186.74 185.75 185.90 187.20 352.65
1980 100.0 0.0 100.0 1738.47 1018.19 605.49 366.64 262.06
1980 50.0 0.0 50.0 883.13 565.82 378.90 266.72 345.85
1980 0.0 50.0 0.0 237.49 218.53 203.46 191 .62 384.07
1980 50.0 50.0 50.0 962.60 601.97 395.70 276.92 307.36
1980 20.6 27.3 20.6 503.95 362.14 276.13 222.71 369.82

1985 0.0 0.0 0.0 234.03 189.29 156.41 131. 82 306.39
1985 0.0 100.0 0.0 165.90 150.92 139.77 131 .64 249.35
1985 100.0 0.0 100.0 1316.55 783.09 465.94 265.99 199.77
1985 50.0 0.0 50.0 669.28 426.97 279.24 183.94 256.50
1985 0.0 50.0 0.0 201.04 169.54 146.37 129.15 277.06
1985 50.0 50.0 50.0 741.23 467.00 302.86 198.81 224.56
1985 20.6 27.3 20.6 394. 18 275.77 201.16 151 .64 269.88

1988 0.0 0.0 0.0 .208.25 156.41 120.59 95.39 245.31
1988 0.0 100.0 0.0 154.75 131 .88 114.68 101.78 201.82
1988 100.0 0.0-100.0 1094.68 657.50 391.28 213.01 169.20
1988 50.0 0.0 50.0 560.11 354.44 226.77 140.67 208.81
1988 0.0 50.0 '0.0 181.41 142.66 115.34 95.83 222.33
1988 50.0 50.0 50.0 624.72 394.69 252.98 157.39 185.51
1988 20.6 27.3 20.6 337.56 229.90 161.13 114.10 217.75

1990 0.0 0.0 0.0 197.59 141.69 104.22 78.74 171.17
1990 0.0 100.0 0.0 151. 52 124.29 103.82 88.43 148.70
1990 100.0 0.0 100.0 974.51 590.33 352.99 188.07 138.74
1990 50.0 0.0 50.0 503.65 317.76 201.26 120.68 153.77
1990 0.0 50.0 0.0 173.85 131. 03 101.45 80.75 157 •.96
1990 50.0 50.0 50.0 563.01 357.31 228.41 138.25 143 .~2
1990 20.6 27.3 20.6 309.82 207.86 142.36 96.94 156.77

1995 0.0 0.0 0.0 180.84 120.00 81.01 55.85 96.84
1995 0.0 100.0 0.0 146.33 113.09 88.20 69.54 99.07
1995 100.0 0.0 100.0 773.48 478.51 290.60 150.01 112.,12
1995 50.0 0.0 50.0 411.67 259.41 162.28 91 .92 100.35
1995 0.0 50.0 0.0 162.03 113.97 81.74 59.90 95.20
1995 50.0 50.0 50.0 459.91 295.80 189.40 109.77 105.60
1995 20.6 27.3 20.6 264.95 173.68 114.60 72.76 97.31

2000 0.0 0.0 0.0 170.43 110.04 71.93 47.79 68.92
2000 0.0 100.0 0.0 140.30 106.25 80.85 61.88 80.07
2000 100.0 0 •.0 100.0 692.02 432.58 264.29 133.81 100.87
2000 50.0 0.0 50.0 372.98 235.23 146.48 80.77 79.81
2000 0.0 50.0 0.0 153.62 105.49 73.56 52. 18 71.56
2000 50.0 50.0 50.0 416.16 269.42 172.57 97.85 90.47
2000 20.6 27.3 20.6 244.05 158.71 103.26 63.63 74.• 76
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TABLE 26

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------.

Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 161.36 143.20 128.28 116.00 236.23
1980 0.0 100.0 0.0 109.18 108.34 108.18 108.68 202.52
1980 100.0 0.0 100.0 961.85 566.91 339.84 207.91 152.18
1980 50.0 0.0 50.0 492.51 318.12 215.02 152.89 197.58
1980 0.0 50.0 0.0 137.04 126.43 117.96 111.28 218.87
1980 50.0 50.0 50.0 535.51 337.63 224.01 158.30 177.35
1980 20.6 27.3 20.6 283.75 205.70 158. 17 128.51 210.89

1985 0.0 0.0 0.0 130.91 106.69 88.82 75.39 171.44
1985 0.0 100.0 0.0 94.03 85.75 79.57 75.03 141.13
1985 100.0 0.0 100.0 713.13 426.07 255.23 147.47 114.13
1985 50.0 0.0 50.0 365.32 234.70 154.94 103.43 144.62
1985 0'.0 50.0 0.0 113.06 95.94 83.29 73.84 155.83
1985 50.0 50.0 50.0 403.58 255.91 167.40 111.25 127.63
1985 20.6 27.3 20.6 217.12 153.21 112.84 85.99 151.90

1988 0.0 0.0 ' 0.0 114.52 86.71 67.43 53.81 136.19
1988 0.0 100.0 0.0 85.81 73.43 64.09 57.06 113.05
1988 100.0· 0.0 100.0 587.54 354.01 211.74 116.49 95.34
1988 50.0 0.0 50.0 302.44 192.43 124.08 77.95 116.60
1988 0.0 50.0 0.0 100. 13 79.29 64.55 53.97 123.96
1988 50.0 50.0 50.0 336.67 213.72 137.91 86.77 104.20
1988 20.6 27.3 20.6 183.56 125.91 89.01 63.75 121.46

1990 0.0 0.0 0.0 107.74 77.86 57.78 44.06 94.22
1990 0.0 100.0 0.0 83 .. 14 68.49 57.45 49.13 82.27
1990 100.0 0.0 100.0 ,520.79 316.31 189.94 102.15 76.84
1990 50.0 0.0 50.0 270.53 171 .48 109.35 66.35 84.91
1990 0.0 50.0 0.0 95.08 72.14 56.25 45. 10 87.20
1990 50.0 50.0 50.0 301.96 192.40 123.70 75.64 79.56
1990 20.6 27.3 20.6 167.42 113.02 78.02 53.72 86.54

1995 0.0 0.0 0.0 97.65 65.26 44.46 31.00 53. 14
1995 0.0 100.0 0.0 79.37 61.60 48.27 38.26 54.35
1995 100.0 0.0 100.0 411. 70 255.23 155.52 80.93 61 .24
1995 50.0 0.0 50.0 219.98 139.14 87.53 50. 12 55.00
1995 0.0 50.0 0.0 87.68 62.06 44.84 33. 15 52.28
1995 50.0 50.0 50.0 245.54 158.42 101 .90 59.59 57.79
1995 20.6 27.3 20.6 142.23 93.71 62.26 39.97 53.40

2000 ' 0.0 O~O 0.0 91.78 59.66 39.36 26.46 37.88
2000 0.0 100.0 0.0 75.86 57.69 44.12 33.97 43.83
2000 100.0 0.0 100.0 368.07 230.53 141.28 72.09 54.84
2000 50.0 0.0 50.0 199.08 125.99 78.86 43.96 43.66
2000 0.0 50.0 0.0 82.89 57.27 40.23 28.80 39.29
2000 50.0 50.0 50.0 221.97 144.11 92.70 53.03 49.34
2000 20.6 27.3 20.6 130.79 85.46 ' 55.97 34.87 40.98
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TABLE 27

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 O~O 0.0 0.0 102.56 91. 13 81.76 74.06 150.21
1980 0.0 100.0 0.0 68.24 68.10 68.37 69.05 128.92
1980 100.0 0.0 100.0 627.23 369.32 220.79 134.39 95.56
1980 50.0 0.0 50.0 320.05 206.22 138.89 98.33 125.07
1980 0.0 50.0 0.0 86.57 80.06 74.91 70.88 139.20
198·0 50.0 50.0 50.0 347.74 218.71 144.58 101.72 112.24
1980 20.6 27.3 20.6 182.94 132.24· "101.41 82.25 133.88

1985 0.0 0.0 0.0 81.73 66.51 55.30 46.89 107.06
1985 0.0 100.0 0.0 57.76 52.78 49.10 46.45 87.69
1985 100.0 0.0 100.0 456.51 272.07 162.32 93.18 70.07
1985 50.0 0.0 50.0 232.84 149.02 97.88 64.92 89.75
1985 0.0 -50.0 0.0 70. 15 59.49 51.64 45.81 97.08
1985 50.0 50.0 50.0 257. 14 162.43 105.71 69.81 78.88
1985 20.6 27.3 20.6 137.27· 96.45 70.72 53.66 94.50

1988 0.0 0.0 0.0 71.47 53.97 41.86 33.31 84.98
1988 0.0 100.0 0.0 52.96 45.30 39.55 35.25 70. 19
1988 100.0 0.0 100.0 373.70 224.67 133.92 73.25 58.63
1988 -50.0 0.0 50.0 191.65 121.55 78.03 48.71 72.35
1988 0.0 50.0 0.0 62.21 49.15 39.94 33.36 77. 16
1988 50.0 50.0 50.0 213.33 134.98 86.73 54.25 64.41
1988 20.6 27.3 20.6 115.59 78.98 55.60 39.62 75.52

1990 0.0 0.0 0.0 67.26 48.44 35.81 27.20 58.67
1990 0.0 100.0 0.0 51.48 42.35 35.49 30.33 51 .01
1990 100.0 0.0 100.0 330.10 200.10 119.81 64.08 47.44
1990 50.0 0.0 50.0 170.91 108.02 68.60 41.36 -52.67
1990 0.0 50.0 0.0 59.15 44.75 34.79 27.82 54. 18
1990 50.0 50.0 50.0 190.79 121.23 77.65 47.21 49.22
1990 20.6 27.3 20.6 105.23 70.79 48.65 33.31 53.74

1995 0.0 0.0 0.0 61.01 40.60 27.51 19.05 32.91
1995 0.0 100.0 0.0 49.39 38.24 29.89 23.63 33.65
1995 100.0 0.0 100.0 260.00 160.94 97.84 50.65 37.97
1995 50.0 0.0 50.0 138.54 87.41 54.78 31 • 16 34.05
1995 0.0 50.0 0.0 54.68 38.56 27.74 20.40 32.35
1995 50.0 50.0 50.0 154.70 99.59 63.86 37. 14 35.81
1995 20.6 27.3 20.6 89.26 58.62 38.77 24.72 33.05

2000 0.0 0.0 0.0 57.39 37. 15 24.36 16.26 23.39
2000 0.0 100.0 0.0 47.30 35.88 27.36 20.99 27. 15
2000 100.0 0.0 100.0 232.32 145.30 88.86 45. 12 34.09
2000 50.0 0.0 50.0 125.33 79.13 49.36 27.33 27.04
2000 0.0 50.0 0.0 51. 76 35.62 24.91 17.73 24.28
2000 50.0 50.0 50.0 139.81 90.59 58. 11 33.05 30.62
2000 20.6 27.3 20.6 -82.09 53.47 34.87 21.58 25.35
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TABLE 28

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1~80 0.0 0.0 0.0 65.35 58.62 53.08 48.52 94.86
1980 0.0 100.0 0.0 43.18 43.44 43.98 44.79 82.99
1980 100.0 0.0 100.0 401.04 237.70 142.87 87.28 60.81
1980 50.0 0.0 50.0 205.55 133.27 90.27 64.24 79. 16
1980 0.0 50.0 0.0 55.02 51.35 48.47 46.27 88.62
1980 50.0 50.0 50.0 222.11 -140.57 93.42 66.03 71 .90
1980 20.6 27.3 20.6 117.16 85.24 65.80 53.72 85.01

1985 0.0 0.0 0.0 48.72 40.05 33.64 28.81 64.11
1985 0.0 100.0 0.0 33.87 31.23 29.33 28.02 52.86
1985 100.0 0.0 100.0 273.14 163.07 97.48 56.24 41. 71
1985 50.• 0 0.0 50.0 139.76 89.74 59. 19 39.55 53.64
1985 0.0 50.0 0.0 41.58 35.59 31.20 27.94 58.31
1985 50.0 50.0 50.0 153.50 97. 15 63.40 42. 13 47.28
1985 20.6 27.3 20.6 82.10 57.96 42.76 32.72 56.64

1988 0.0 0.0 0.0 41 .35 31.49 24.64 19.80 50. 13
1988 0.0 100.0 0.0 30.23 26.03 22.90 20.5e 41 .53
1988 100.0 0.0 100.0 216.90 130.43 77.80 42.74 34.23
19'88 50.0 0.0 50.0 111. 46 70.82 45.61 28.67 42.54
1988 0.0 50.0 0.0 35.82 28.52 23.36 19.68 45.59
1988 50.0 50.0 50.0 123.56 78.23 50.35 31.66 37.88
1988 20.6 27.3 20.6 67.02 45.96 32.52 23.36 44.53

1990 0.0 0.0 0.0 38.31 27.76 20.66 15.81 33.85
1990 0.0 100.0 0.0 29.05 24.00 20.21 17.38 29.37
1990 100.0 0.0 100.0 188.39 114.19 68.38 36 •.69 27.04
1990 50.0 0.0 50.0 97.66 61.80 39.33 2.3.84 30.25
1990 0.0 50.0 0.0 33.58 25.53 19.97 16.07 31 .24
1990 50.0 50.0 50.0 108.72 69.09 44.29 27.03 28.20
1990 20.6 27.3 20.6 60.01 40.46 27.91 19.23 30.94

1995 0.0 0.0 0.0 34. 13 22.74 15.44 10 .71 18.50
1995 0.0 100.0 0.0 27.57 21.36 16.71 13.23 18.89
1995 100.0 0.0 100.0 145.50 90.05 54.73 28.35 21 .23
1995 50.0 0.0 50.0 77.55 48.93 30.68 17.47 19. 10
1995 0.0 50.0 0.0 30.56 21.57 15.54 11.45 18. 18
1995 50.0 50.0 50.0 86.53 55.70 35.72 20.79 20.06
1995 20.6 27.3 20.6' 49.94 32.81 21 .72 13.87 18.56

2000 0.-0 0.0 0.0 31.99 20.71 13.59 9.07 13.06
2000 0.0 100.0 0.0 26.35 19.99 15.25 11. 71 15. 16
2000 100.0 0.0 100.0 129.56 81.03 49.55 25. 16 19.01
2000 50.0 0.0 50.0 69.89 44:13 27.53 15.24 15.09
2000 0.0 50.0 0.0 28.84 19.86 13.89 9.89 13.56
2000 50.0 50.0 50.0 77.96 50.51 32.40 18.44 17.08
2000 20.6 27.3 20.6 45.76 29.81 19.45 12.04 14.15
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TABLE 29

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 58.63 52.71 47.84 43.81 84.84
1980 0.0 100.0 0.0 38.89 39. 14 39.64 40.38 74.67
1980 100.0 0.0 100.0 357.07 212.12 127.80 78.28 54.74
1980 50.0 0.0 50.0 183.51 119.29 81 .02 57.82 70.96
1980 0.0 50.0 0.0 49.44 46.22 43.70 41 .77 79.48
1980 50.0 50.0 50.0 197.98 125.63 83.72 59.33 64.71
1980 20.6 27.3 20.6 104.79 76.45 59.17 48.43 76.21

1985 0.0 0.0 0.0 43.08 35.55 29.96 25.75 56.77
1985 0.0 100.0 0.0 29.98 27.70 26.06 24.95 47.00
1985 100.0 0.0 100.0 239.39 143.14 85.75 49.68 37.11
1985 50.0 0.0 50.0 122.84 79.07 52.33 35.13 47.58
1985 0.0 50.0 0.0 36.79 31.59 27.77 24.94 51.74
1985 50.0 50.0 50.0 134.69 85.42 55.91 37.31 42.06
1985 20.6 27.3 20.6 72.30 51 .21 37.92 29. 14 50.25

1.988 0.0 0.0 0.0 36.21 27.68 21. 75 17 ...55 44.20
1988 0.0 100.0 0.0 26.47 22.84 20. 14 18. 14 36.72
1988 100.0 0.0 100.0 188.67 113.56 67.84 37.41 30.25
1988 50.0 0.0 50.0 97.17 61.86 39.95 25.24 37.54
1988 0.0 50.0 0.0 31 .37 25.06 20.60 17.41 40.26
1988 50.0 50.0 50.0 107.57 68.20 43.99 27.78 33.49
1988 20.6 27.3 20.6 58.52 40.24 28.56 20.61 39.31

1990 0.0 0.0 0.0 33.35 24.24 18. 11 13.91 29.62
1990 0.0 100.0 0.0 25.28 20.92 17.66 15.21 25.72
1990 100.0 0.0 100.0 163.01 98.88 59.28 31 .90 23.64
1990 50.0 0.0 50.0 84.65 53.65 34.22 20.83 26.47
1990 0.0 50.0 0.0 29.23 22.29 17.48 14. 11 27.36
1990 50.0 50.0 50.0 94.15 59.90 38.47 23.56 24.68
1990 20.6 27.3 20.6 52.09 35.20 24.35 16.84 27.09

1995 0.0 0.0 0.0 29.50 19.70 13.40 9.33 16.08
1995 0.0 100.0 0.0 23.85 18.50 14.49 11 .48 16.40
1995 100.0 0.0 100.0 125.25 77.55 47. 17 24.49 18.40
1995 50.0 0.0 50.0 66.83 42.21 26.51 15. 14 16.58
1995 0.0 50.0 0.0 26.43 18.69 13.49 9.96 15.80
1995 50.0 50.0 50.0 74.55 48.02 30.83 17.98 17.40
1995 20.6 27.3 20.6 43.09 28.35 18.80 12.04 16. 12

2000 0.0 0.0 0.0 27.60 17.90 11.77 7.88 11 .33
2000 0.0 100.0 0.0 22.76 17.28 13. 19 10. 14 13. 12
2000 100.0 0.0 100.0 111.39 69.70 42.65 21.69 16.43
2000 50.0 0.0 50.0 60. 15 38.01 23.74 13. 18 13.06
2000 0:0 50.0 0.0 24.90 17. 16 12.02 8.58 11.75
2000 50.0 50.0 50.0 67.08 43.49 27.92 15.92 14.78
2000 20.6 27.3 20.6 39.43 25.71 16.80 10.42 12.2·6
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TABLE 30

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 56.84 51.24 46.63 42.81 81 .77
1980 0.0 100.0 0.0 38. 15 38.34 38.77 39.46 72.59
1980 100.0 0.0 100.0 338.82 .202.10 122.37 75.4"1 53.56
1980 50.0 0.0 50.0 175.06 114.38 78.12 56.09 68.76
1980 0.0 50.0 0.0 48. 14 45.07 42.67 40.83 76.90
1980 50.0 50.0 50.0 188.49 120.22 80.57 57.43 63.07
1980 20.6 27.3 20.6 100.54 73.75 57.37 47.16 73.77

1985 0.0 0.0 0.0 41 • 11 34. 13 28.93 24.99 54.26
1985 0.0 100.0 0.0 28.86 26.72 25. 19 24. 14 45.30
1985 100.0 0.0 100.0 223.15 133.89 80.61 47. 13 35.98
1985 50.0 0.0 50.0 115.20 74.55 49.69 33.69 45.72
1985 0.0 50.0 0.0 35.23 30.41 26.85 24.20 49.64
1985 50.0 50.0 50.0 126.00 80.31 52.90 35.63 40.64
1985 20.6 27.3 20.6 68.24 48.65 36.29 28.11 48.23

1988 0.0 0.0 0.0 34.05 26.22 20.75 16.85 41 .97
1988 0.0 100.0 0.0 25.03 21.68 19. 18 17.33 35. 11
1988 100.0 0.0 100.0 174.16 105.09 63.03 35.06 29.02
1988 50.0 0.0 50.0 90. 15 57.65 37.46 26.72 35.79
1988 0.0 50.0 0.0 29.58 23.77 19.65 18.85 38.35
1988 50.0 50.0 50.0 99.60 63.39 41. 10 28.88 32.06
1988 20.6 27.3 20.6 54.57 37.74 26.98 22.08 37.46

1990 0.0 0.0 0.0 31 • 10 22.76 17. 12 13.25 27.87
1990 0.0 100.0 0.0 23.67 19.66 16.65 14.40 24.29
1990 100.0 0.0 100.0 149.58 90.92 54.69 29.66 22.33
1990 50.0 0.0 50.0 78.02 49.64 31.84 19.56 24.96
1990 0.0 50.0 0.0 27.31 20.95 16.53 13.42 25 .. 80
1990 50.0 50.0 50.0 86.63 55.29 35.67 22.03 23;31
1990 20.6 27.3 20.6 48.23 32.76 22.81 15.92 25.54

1995 0.0 0.0 0.0 27.22 18.28 12.52 8.79 15.04
1995 0.0 100.0 0.0 22.08 17. 18 13.50 10.74 15.33
1995 100.0 0.0 100.0 114.19 70.82 43. 19 22.56 17. 13
1995 50.0 0.0 50.0 61 • 14 38.73 24.42 14.07 15.48
1995 0.0 50.0 0.0 24.43 17.36 12.60 9.36 " 14.78
1995 50.0 50.0 50.0 68. 13 44.00 28.35 16.65 16.23
1995 20.6 27.3 20.6 39.~6 26.13 17.43 11.25 15.07

2000 0.0 0.0 0.0 25.39 16.55 10.96 7.40 10.58
2000 0.0 100.0 0.0 21.00 16.00 12.26 9.46 12.22
2000 100.0 0.0 100.0 101.43 63.56 38.99 19.95 15.22
2000 50.0 0.0 50.0 54.93 34.80 21 .82 12.21 12. 16
2000" 0.0 50.0 0.0 22.94 15.89 11 • 19 8.04 10.97
2000 50.0 50.0 50.0 61 .22 39.78 25.62 14.70 13.72
2000 20.6 27.3 20.6 36.13 23.65 15.52 9.71 11.43
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TABLE 31

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 4.95 4.64 4.37 4. 14 3 •7 1
1980 0.0 100.0 0.0 5.54 5.20 4.90 4.64 4.00
1980 100.0 0.0 100.0 4.85 4.75 4.67 4.62 4. 15
1980 50.0 0.0 50.0 4.99 4.78 4.62 4.48 4.02
1980 0.0 50.0 0.0 5.39 5.05 4.75 4.50 3.93
1980 50.0 50.0 50.0 5. 19 4.97 4.78 4.63 4.08
1980 20.6 27.3 20.6 5.21 4.93 4.69 4.48 3.96

1985 0.0 0.0 0.0 3.84 3.59 3.37 3. 18 2.73
1985 0.0 100.0 0.0 4.22 3.94 3.70 3.50 2.93
1985 100.0 0.0 100.0 4.12 3.90 3.72 3.57 2.94
1985 50.0 0.0 50.0 4.06 3.82 3.61 3.44 2.88
1985 0.0 50.0 0 •.0 4.12 3.85 3.61 3.41 2.87
1985 50.0 50.0 50.0 4. 17 3.92 3.71 3.53 2.94
1985 20.6 27.3 20.6 4.09 3.82 3.60 3.41 2.87

1988 0.0 0.0 0.0 3.39 3. 14 2.92 2.74 2.46
1988 0.0 100.0 0.0 3.71 3.42 3. 17 2.97 2.63
1988 100.0 0.0 100.0 3.73 3.47 3.25 3~07 2.63
1988 50.0 0.0 50.0 3.63 3.37 3. 15 2.96 2.58
1988 0.0 50.0 0.0 3.63 3.34 3.10 2.90 2.58
1988 50.0 50.0 50.0 3.72 3.45 3.21 3.02 2.63
1988 20.6 27.3 -20.6 3.62 3.35 3. 12 2.92 2.58

1990 0.0 0.0 0.0 3. 12 2.87 2.65 2.47 1. 92
1990 0.0 100.0 0.0 3.43 3. 12 2.86 2.64 2.05
1990 100.0 0.0 100.0 3.44 3. 18 2.96 2.77 2.05
1990 50.0 0.0 50.0 3.35 3.08 2.86 2.67 2.01
1990 0.0 50.0 0.0 3.34 3.05 2.80 2.60 2.01
1990 50.0 50.0 50.0 3.43 3. 15 2.91 2.70 2.05
1990 20.6 27.3 20.6 3.34 3.06 2.82 2.62 2.01

1995 0.0 0.0 0.0 2.83 2.58 2.38 2.20 1. 59
1995 0.0 100.0 0.0 3. 15 2.80 2.52 2.29 1. 70
1995 100.0 0.0 100.0 3.07 2.83 2.62 2.43 1. 70
1995 50.0 0.0 50.0 3.01 2.76 2.54 2.36 1. 66
1995 0.0 50.0 0.0 3 .. 05 2.74 2.49 2.27 1. 66
1995 50.0 50.0 50.0 3. 11 2.82 2.57 2.36 1. 70
1995 20.6 27.3 20.6 3.03 2.74 2.51 2.31 1 .66

2000 0.0 0.0 0.0 2.71 2.48 2.28 2.10 1. 49
2000 0.0 100.0 0.0 3.04 2.69 2.40 2. 16 1. 59
2000 100.0 0.0 100.0 2.92 2.69 2.49 2.32 1. 60
2000 50.0 0.0 50.0 2.87 2.63 2.43 2.25 1. 56
2000 0.0 50.0 0.0 2.94 2.63 2.37 2.16 1. 55
2000 50.0 50.0 50.0 2.98 2.69- 2.45 2.24 1. 59
2000 20.6 27.3 20.6 2.90 2.63 2.39 2.20- 1 •. 55

-- - - -
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TABLE 32

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 4.24 3.97 3.74 3.54 3. 15
1980 0.0 100.0 0.0 4.74 4.45 4. 19 3.98 3.41
1980 100.0 0.0 100.0 4.21 4. 11 4.02 3.96 3.52
1980 50.0 0.0 50.0 4.30 4. 12 3.97 3.84 3.41
1980 0.0 50.0 0.0 4.61 4.32 4.07 3.85 3.34
1980 50.0 50.0 50.0 4.48 4.28 4. 11 3.97 3.46
1980 20.6 27.3 20.6 4.47 4.23 4.02 3.84 3.36

1985 0.0 0.0 0.0 3.44 3.20 2.99 2.82 2.38
1985 0.0 100.0 0.0 3.79 3.53 3.30 3. 11 2.56
1985 100.0 0.0 100.0 3.74 3.52 3.33 3. 18 2.57
1985 50.0 0.0 50.0 3.67 3.43 3.23 3.06 2.51
1985 6.0 50.0 0.0 3.70 3.44 3.21 3.02 2.50
1985 50.0 50.0 50.0 3.77 3.52 3.32 3. 14 2.56
1985 20.6 27.3 20.6 3.68 3.43 3.21 3.03 2.50

1988 0.0 0.0 0.0 3. 11 2.86 2.65 2.47 2. 16
1988 0.0 100.0 0.0 3.42 3. 13 2.89 2.68 2.31
1988 100.0 0.0 100.0 3.46 3.20 2.98 2.79 2.31
1988 50.0 0.0 50.0 3.36 3.09 2.87 2.68 2.26
1988 0.0 50.0 0.0 3.34 3.06 2.82 2.62 2.27
1988 50. O· 50.0 50.0 3.44 3. 16 2.93 2.74 2 • 31
1988 20.6 27.3 2.0.6 3.34 3.07 2.84 2.64 2.26

1990 0.0 0.0 0.0 2.90 2.65 2.43 ·2.25 1. 70
1990 0.0 100.0 0.0 3.20 2.89 2.63 2.42 1. 83
1990 100.0 0.0 100.0 3.22 2.96 2.73 2.54 1. 82
1990 50.0 0.0 50.0 3. 12 2.86 2.64 2.45 1. 78
1990 0.0 50.0 0.0 3. 12 2.82 2.58 2.37 1. 79
1990 50.0 50.0 50.0 3.21 2.92 2.68 2.48 1.82
1990 20.6 27.3 20.6 3. 11 2.83 2.60 2.40 1. 78

1995 0.0 0.0 0.0 2.66 2.41 2.20 2.02 1. 41
1995 0.0 100.0 0.0 2.97 2.63 2.34 2. 11 1. 52
1995 100.0 0.0 100.0 2.90 2.66 2.44 2.26 1. 52
1995 50.0 0.0 50.0 2.84 2.59 2.37 2. 18 1. 48
1995 0.0 50.0 0.0 2.88 2.57 2.31 2. 10 1. 49
1995 50.0 50.0 50.0 2.94 2.64 2.39 2. 18 1. 52
1995 20.6 27.3 20.6 2.86 2.57 2.33 2. 13 1. 48

2000 0.0 0.0 0.0 2.55 2.32 2. 11 1. 94 1. 32
2000 0.0 100.0 0.0 2.88 2.53 2.24 2.00 1. 42
2000 100.0 0.0 100.0 2.75 2.53 2.33 2. 15 1. 43
2000 50.0 0.0 50.0 2.71 2.47 2.26 2.09 1. 39
2000 0.0 50.0 0.0 2.78 2.47 2.21 2.00 1. 38
2000 50.0 50.0 50.0 2.82 2.53 2.28 2.08 1. 42
2000 20.6 27.3 20.6· 2.74 2.47 2.23 2.03 1. 3.8
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TABLE 33

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0 .. 0 0.0 0.0 4.05 3.76 3.51 3.29 2.84
1980 0.0 100.0 0.• 0 4.61 4.29 4.01 3.77 3. 13
1980 100.0 0.0 100.0 4.08 3.95 3.84 3.77 3.25
1980 50.0 0.0 50.0 4. 15 3.94 3.77 3.63 3. 13
1980 0.0 50.0 0.0 4.47 4. 15 3.87 3.63 3.06
1980 50.0 50.0 50.0 4.34 4. 12 3.93 3.77 3. 19
1980 20.6 27.3 20.6 4.32 4.05 3.82 3.62 3.08

1985 0.0 0.0 0.0 3.44 3. 15 2.91 2.70 2. 18
1985 0.0 100.0 0.0 3.85 3.53 3.26 3.03 2.38
1985 100.0 0.0 100.0 3.82 3.54 3.31 3. 13 2.39
1985 50.0 0.0 50.0 3.72 3.43 3. 19 2.99 2.33
1985 0.0 50.0 0.0 3.74 3.43 3. 16 2.93 2.32
1985 50.0 50.0 50.0 3.83 3.54 3.29 3.08 2.39
1985 20.6 27.3 20.6 3.72 3.42 3. 17 2.95 2.32

1988 0.0 0.0 0.0 3.20 2.90 2.64 2.42 1. 98
1988 0.0 100.0 0.0 3.56 3.22 2.92 2.67 2. 16
1988 100.0 0.0 100.0 3.62 3.30 3.03 2.81 2. 15
1988 50.0 0.0 50.0 3.50 3.18 2.91 2.68 2.10
1988 0.0 50.0 0.0 3.47 3. 13 2.85 2.61 2. 11
1988 50.0 50.0 50.0 3.59 3.26 2.98 2.74 2.16
1988 20.6 27.3 20.6 3.47 3. 14 2.87 2.63 2. 10

1990 0.0 0.0 0.0 3.03 2.73 2.47 2.25 1. 59
1990 0.0 100.0 0.0 3.39 3.02 2.70 2.44 1. 74
1990 .100.0 0.0 100.0 3.42 3.10 2.83 2.59 1. 72
1990 50.0 0'.0 50.0 3.31 2.99 2.71 2.48 1. 68
1990 0.0 50.0 0.0 3.29 2.94 2.64 2.39 1. 69
1990 50.0 50.0 50.0 3.41 3.06 2.77 2.52 1. 73
1990 20.6 27.3 20.6 3.29 2.95 2.67 2.43 1. 69

1995 0.0 0.0 0.0 2.82 2.52 2.27 2.05 1. 32
1995 0.0 100.0 0.0 3.20 2.78 2.44 2. 15 1. 44
1995 100.0 0.0 100.0 3. 11 2.81 2.55 2.33 1. 44
1995 50.0 0.0 50.0 3.04 2.73 2.47 2.24 1.40
1995 0.0 50.0 0.• 0 3.09 2.72 2.40 2. 14 1. 40
1995 50.0 50.0 50.0 3.16 2.80 2.50 2.24 1. 44
1995 20.6 27.3 20.6 3.06 2.72 2.43 2. 18 1. 40

2000 0.0 0.0 0.0 2.71 2.43 2. 18 1. 97 1. 22
2000 0.0 100.0 0.0 3. 11 2.68 2.33 2.04 1. 34
2000 100.0 0.0 100.0 2.95 2.67 2.43 2.22 1. 34
2000 50.0 0.0 50.0 2.90 2.61 2.36 2. 14 1. 30
2000 0.0 50.0 0.0 2.99 2.61 2.30 2.04 1. 30
2000 50.0 50.0 50.0 3.03 2.68 2.38 2. 13 1. 34
2000 20.6 27.3 20.6 _2.94 2.61 2.32 2.08 1. 30

_.. --- "....... .. .'" r '1''P'''l~'
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TABLE 34

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 4.70 4.31 3.97 3.68 3.08
1980 0.0 100.0 0.0 5.45 5.02 4.65 4.32 3.47
1980 100.0 0.0 100.0 4.70 4.53 4.40 4.31 3.63
1980 50.0 0.0 50.0. 4.82 4.54 4.31 4. 13 3.47
1980 0.0 50.0 0.0 5.26 4.83 4.46 4.14 3.37
1980 50.0 50.0 50.0 5.07 4.78 4.53 4.32 3.55
1980 20.6 27.3 20.6 5.06 4.69 4.38 4.12 3.40

1985 0.0 0.0 0.0 3.97 3.60 3.28 3.00 2.32
1985 0.0 100.0 0.0 4.51 4.10 3.75 3.45 2.60
1985 100.0 0.0 100.0 4.44 4.09 .3.80 3.56 2.61
1985 50.0 0.0 50.0 4.33 3.95 3.64 3.38 2.53
1985 0.0 50.0 0.0 4.37 3.96 . 3.61 3.31 2.52
1985 50.0 50.0 50.0 4.48 4.10 3.77 3.50 2.60
1985 20.6 27.3 20.6 4.34 3.95 3.61 3.33 2.52

. 1988 0.0 0.0 0.0 ·3.72 3.33 3.00 2.72 2. 11
1988 0.0 100.0 0.0 4.20 3.75 3.37 3.05 2.35
1988 100.0 0.0 100.0 4.26 3.85 3.51 3.22 2.33
1988 50.0 0.0 50.0 4. 11 3.69 3.35 3.05 2.27
1988 0.0 50.0 0.0 4.07 3.64 3.27 2.96 2.28
1988 50.0 50.0 50.0 4.23 3.80 3.44 3.13 2.34
1988 20.6 27.3 20.6 4.08 3.65 3.29 2.99 2.27

1990 0.0 0.0 0.0 3.55. 3.16 2.83 2.54 1. 70
1990 0.0 100.0 0.0 4.03 3.54 3. 14 2.80 1.89
1990 100.0 0.0 100.0 4.05 3.64 3.29 2.99 1. 87
1990 50.0 0.0 50.0 3.91 3.50 3. 14 2.85 1. 82
1990 0.0 50.0 0.0 3.90 3.44 3.06 2.74 1. 84
1990 50.0 50.0 50.0 4.04 3.59 3.21 2.89 1.88
1990 20.6 27.3 20.6 3.89 3.46 3.09 2.78 1.83

1995 0.0 0.0 0.0 3.33 2.94 2.61 2.34 1.40
1995 0.0 100.0 0.0 3.82 3.28 2.83 2.47 1. 56
1995 100.0 0.0 100.0 3.70 3.31 2.98 2.69 1. 55
1995 50.0 0.0 50.0 3.61 3.21 2.87 2.58 1. 50
1995 0.0 50.0 0.0 3.68 3. 19 2.79 2.45 1.5.1
1995 50.0 50.0 50.0 3.76 3.29 2.90 2.58 1. 55
1995 20.6 27.3 20.6 3.64 3. 19 2.82 2.50 1. 50

2000 0.0 0.0 0.0 3.20 2.83 2.51 2.24 1. 29
2000 0.0 100.0 0.0 3.72 3. 16 2.70 2.33 1. 44
2000 100.0 0.0 100".0 3.50 3. 14 2.83 2.56 1.44
2000 50.0 0.0 50.0 3.44 3.06 2.74 2.46 1. 39
2000 0.0 50.0 0.0 3.56 3.07 2.67 2.33 1. 39
2000 50.0 50.0 50.0 3.61 . 3.15 2.77 2.45 1.44
2000 20.6 27.3 20.6 3.50 3.06 2.69 2.38 1. 39
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TABLE 35

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- ~ Ambient Temperature -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.39 4.94 4.56 4.24 3.57
1980 0.0 100.0 0.0 6.23 5.75 5.33 4.96 4.01
1980 100.0 0.0 100.0 5.38 5. 19 5.05 4.95 4. 19
1980 50.0 0.0 50.0 5.52 5.21 4.95 4.74 4.00
1980 0.0 50.0 0.0. 6.02 5.• 53 5.12 4.75 3.90
1980 50.0 50.0 50.0 5.81 5.47 5.19 4.96 4.10
1980 20.6 27.3 20.6 5.79 5.38 5.03 4.73 3.93

1985 0.0 0.0 0.0 4.54 4. 11 3.75 3.45 2.69
1985 0.0 100.0 0.0 5. 14 4.68 4.29 3.95 3.00
1985 100.0 0.0 100.0 5.06 4.67 4.34 4.08 3.01
1985 50.0 0.0 50.0 4.93 4.51 4.16 3.87 2.92
1985 0.0 ·50.0 0.0 4.98 4.53 4. 13 3.80 2.91
1985 50.0 50.0 50.0 5. 10 4.67 4.31 4.01 3.00
1985 20.6 27.3 20.6 4.95 4.51 4 .. 14 3.82 2.91

1988 0.0 0.0 0.0 4.23 3.80 3.43 3. 11 2.44
1988 0.0 100.0 0.0 4.77 4.27 3.84 3.48 2.71
1988 100.0 0.0 100.0 4.84 4.38 3.99 3.67 2.69
1988 50.0 0.0 50.0 4.66 4.20 3.82 3.49 2.62
1988 0.0 50.0 0.0 4.63 4. 14 3.73 3.38 2.63
1988 50.0 50.0 50.0 4.81 4.32 3.92 3.58 2.70
1988 20.6 27.3 20.6 4.63 4. 16 3.76 3.42 2.62

1990 0.0 0.0 0.0 4.03 3.60 3.22 2.91 1. 96
1990 0.0 100.0 0.0 4.56 4.02' 3.57 3. 19 2. 18
1990 100.0 0.0 100.0 4.59 4. 13 3.74 3.41 2. 16
1990 50.0 0.0 50.0 4.43 3.97 3.58 3.24 2. 10
1990 0.0 50.0 0.0 4.42 3.91 3.48 3. 12 2. 11
1990 50.0 50.0 50.0 4.58 4.08 3.65 3.30 2:.17
1990 20.6 27.3 20.6 4.41 3.93 3.51 3. 16 2. 10

1995 0.0 0.0 0.0 3.77 3.34 2.97 2.66 1. 61
1995 0.0 100.0 0.0 4.32 3.71 3.22 2.81 1. 79
1995 100.0 0.0 100.0 4. 18 3.75 3.38 3.06 1. 78
1995 50.0 0.0 50.0 4.08 3.64 3.26 2.93 1. 73
1995 0.0 50.0 0.0 4. 16 3.62 3. 17 2.79 1. 74
1995 50.0 50.0 50.0 4.25 3.73 3.30 2.93 1. 79
1995 20.6 27.3 20.6 4. 12 3.62 3.20 2.85 1. 73

2000 0.0 0.0 0.0 3.63 3.21 2.86 2.55 1. 49
2000 0.0 100.0 0.0 4.20 3.58 3.07 2.65 1. 66
2000 100.0 0.0 100.0 3.96 .3.56 3.22 2.91 -1 .66
2000 50.0 0.0 50.0 3.89 3.47 3. 11 2.80 1. 60
2000 0.0 50.0 0.0 4.03 3.48 3.03 2.65 1. 60
2000 50.0 50.0 50.0 4.08 3.57 3. 14 2.78 1. 66
2000 20.6 27.3 20.6 ,3.96 3.47 3.06 2.71 1.. 60

,,,""'. ,.
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TABLE 36

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start Combined for Eight Vehicle Types
Cal. VMT Percentages ------- @ Ambient Temperature. -------
Year PCCN PCHC PCCC o F 25 F 50 F 75 F 100 F

1980 0.0 0.0 0.0 5.91 5.43 5.02 4.66 3.95
1980 0.0 100.0 0.0 6.82 6.30 5.84 5.45 4.42
1980 100.0 0.0 100.0 5.90 5.70 5.55 5.44 4.62
1980 50.0 O~O 50.0 6.05 5.71 5.44 5.21 4.42
1980 0.0 50.0 0.0 6.59 6.07 5.61 5.22 4.30
1980 50.0 50.0 50.0 6.36 6.00 5.70 5.44 4.52
1980 20.6 27.3 20.6 6.34 5.90 5.52 5.20 4.34

1985 0.0 0.0 0.0 4.96 4.51 4.12 3.79 2.97
1985 0.0 100.0 0.0 5.61 5. 12 4.69 4.33 3.31
1985 100.0 0.0 100.0 5.53 5. 11 4.76 4.47 3.32
1985 50.0 0.0 50.0 5.39 4.94 4.56 4.25 3.22
1985 0.0 50.0 0.0 5.44 4.95 4.53 4. 17 3.21
1985 50.0 50.0 50.0 5.57 5. 11 4.72 4.40 3.31
1985 20.6 27.3 20.6 5.41 4.93 4.53 4. 19 3.21

1988 0.0 0.0 0.0 4.62 4. 15 3.75 3.41 2.69
1988 0.0 100.0 0.0 5.20 4.66 4.20 3.81 2.99
1988 100.0 0.0 100.0 5.27 4.78 4.36 4.02 2.97
1988 50.0 0.0 50.0 5.08 4.59 4. 17 4.02 2.89
1988 0.0 50.0 0.0 5.05 4.52 4.08 3.92 2.90
1988 50.0 50.0 50.0 5.24 4.72 4.28 4.14 2.98
1988 20.6 27.3 20.6 5.05 4.54 4. 11 3.95 2.89

1990 0.0 0.0 0.0 4.40 3.92 3.52 3. 18 2. 16
1990 0.0 100.0 0.0 4.97 4.38 3.89 3.49 2.40
1990 100.0 0.0 100.0 5.00 4.50 4.08 3.72 2.38
1990 50.0 0.0 50.0 4.83 4.33 3.90 3.54 2.32
1990 0.0 50.0 0.0 4.81 4.26 3.80 3.41 2.33
1990 50.0 50.0 50.0 4.98 4.44 3.99 3.60 2.39
1990 20.6 27.3 20.6 4.81 4.28 3.84 3.46 2.32

1995 0.0 0.0 0.0 4.10 3.64 3.24 2.91 1. 78
1995 0.0 100.0 0.0 4.70 4.04 3.50 3.06 1. 98
1995 100.0 0.0 100.0 4.55 4.08 3.68 3.33 1.97
1995 50.0 0.0 50.0 4.44 3.96 3.55 3.20 1. 91
1995 0.0 50.0 0.0 4.52 3.94 3.45 3.05 1. 91
1995 50.0 50.0 50.0 4.62 4.06 3.59 3.20 1. 97
1995 20.6 27.3 20.6 4.47 3.94 3.49 3 • 11 1. 91

2000 0.0 0.0 0.0 3.94 3.50 3. 11 2.79 1.64
2000 0.0 100.0 0.0 4.57 3.89 3.34 2.,89 1. 83
2000 100.0 0.0 100.0 4.31 3.88 3.50 3. 18 1. 83
2000 50.0 0.0 50.0 4.23 3.78 3.39 3.06 1.77
2000 0.0 50.0 0.0 4.38 3.79 3.30 2.90 1.77
2000 50.0 50.0 50.0 4.44 3.88 3.42 3.04 1. 83
2000 20.6 27.3 20.6' 4.30 3.77 3.33 2.96 1. 7, 6



Appendix J - \

EMISSION SENSITIVITY TABLES
BY VEHICLE TYPE

Appendix J is the same as the Appendix I except that ~he emission factors
are disaqqreqated by vehicle type. The LDGT cateqory combines LDGTls and
LDGT2s.



TABLE 1
, I

LOW ALTITUDE

THC EMISSION FACTO)S (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start
Ca 1. VMT Percentages ----------~--- LDGV -------------- -------------- LOGT -------------- -LDDV- -LODT~ -HDDV- ----HDGV----
Year PCCN PCHC PCCC ~~~~ loo'F ~~~~ loo'F 0-lOOF 0-looF 0-lOOF

1980 0.0 0.0 0.0 14,8 f 13.56 12.51 11.63 14.33 24.60 22.85 21.36 20.08 23.28 0.85 1.11 10.10 52.21 • OF
1980 0,0 100.0 o.d 14.40 14.51 14.68 14.92 20.29 25.51 25.56 25.60 25.68 32.11 0.88 1.80 10.10 46.53 • 25F
1980 100.0 0.0 '100.0 118.18 68.25 39.84 23.64 18.32 189.02 109.83 64.53 38.59 29.55 1. 43 2.91 10.10 41.55 • 50F
1980 50.0 0.0 50.0 55.31 34.91 23.16 16.26 15.16 89,16 56.91 38.18 21.20 25.53 1.01 2.20 10.10 31.25 • 15F
1980 0.0 50.0 0.0 14.51 13.81 13.26 12.83 16.52 24.11 23.12 22.85 22.12 26.11 0.85 1.15 10.10 41.23 .'ooF
1980 50,0 50.0 50.0 66.29 41.38 21.26 19.28 19,30 101.29 61.69 45,06 32.14 31,16 1.15 2.35 10.10
1980 20.6 21.3 20.6 31.21 22.44 11.26 14.11 16.09 51.06 31.23 29.03 24.09 26.08 0.94 1.93 10.10

1985 0.0 0,0 0,0 9.51 8.26 1.25 6.43 8.95 18.93 16.70 14.88 13.39 18.31 0.67 1.10 8.96 32.71 .. OF
1985 0.0 '100.0 0.0 9.32 8.98 8,74 8.58 12.73 18.80 18.39 18.06 11.80 25.89 0.78 1.18 8.96 29.78 .. 25F
1985 100.0 0.0 100.0 89.09 47.50 25.89 14.51 12.12 144.40 81.96 41.00 27.38 20.60 1.18 1.83 8.96 27.22 • 50F
1985 50.0 0.0 50.0 39.96 23,23 14.32 9.46 10.05 66.67 41. 47 27.00 18.59 18.98 0.87 1. 31 8.96 25.00 • 15F
1985 0.0 50.0 0.0 9.30 8.42 7.72 1.18 10.21 18.64 17.14 15.91 14.92 20.95 0.10 1 . 11 8.96 29.40.,ooF
1985 50.0 50,0 50.0 49.20 28.24 17.31 11.54 12.42 81.60 50.18 32.53 22.59 23.25 0.98 1.50 8.96
1985 20,6 27.3 20.6 21.82 14.45 10.39 8.07 10.11 38.25 27.04 20.38 16.33 20.00 0.17 1. 22 8.96

1988 0.0 0.0 0.0 7.22 6.07 5.16 4.43 6.26 15.91 13.64 11.82 10.36 15.24 0.67 1.06 1.50 24.93 • OF
1988 0,0 100.0 0.0 7.38 6.82 6.36 6,01 8.95 16.2e 15.43 14.72 14.14 21.12 0.78 1.16 7,50 21.91.25F
1988 100,0 0,0 100.0 80.29 39,89 20.36 10.71 10.02 130.85 11.76 39.86 22.55 17.07 1. 15 1.17 7.50 19.40 .. 50F
1988 50.0 0.0 50.0 35.01 18.91 10,89 6.19 7.61 58.89 35.32 22.22 14.81 15.74 0.85 1. 33 1.50 11.30 .. 15F
1988 0.0 50.0 0.0 7.17 6.26 5.54 4.91 1.19 15.82 14.12 12.75 11.65 11.46 0.10 1.08 1.50 20.56 ",ooF
1988 50.0 50.0 50.0 43.84 23.35 13.36 8.39 9.49 73.57 43.59 27.29 18.34 19.40 0.96 1.46 1.50
1988 20.6 21.3 20.6 18.56 11.41 7.70 5.68 1.31 33.39 22.14 16.56 12.81 16.63 0.76 1. 18 7.50

1990 0.0 0.0 0.0 6,04 4.99 4.16 3.51 4.80 13.98 11.80 10.06 8.67 12.97 0.67 1.01 6.69 21. 11 • OF
1990 0.0 100.0 0.0 6.43 5.76 5,22 4.78 6.94 14.51 13.48 12.63 11.93 18.52 0.11 1.11 6.69 18.20 • 25F
1990 100.0 0.0 100.0 76.19 36.22 11.68 8.96 9.11 123.63 65.53 35,34 19.49 15.43 1.14 1. 78 6.69 15.82 .. 50F
1990 50.0 0.0 50.0 32.80 16.85 9.27 5.54 6,39 54.87 31.16 19.39 12.61 13.13 0,85 1. 34 6.69 13.88 • 15F
1990 0.0 50.0 0.0 6.09 5,20 4.50 3.94 5.54 13.91 12.25 10.88 9.78 14.86 0.70 1.09 6.69 16.58 .,ooF
1990 50.0 50.0 50,0 41. 31 20.99 11.45 6.81 8.02 69.07 39.50 23.99 15.71 1"6.91 0.96 1.48 6.69
1990 20.6 27.3 20.6 16,99 9.95 6.43 4.57 5.84 30.64 20.18 14.30 10.87 14.29 0.76 1. 19 6.69

1995 0,0 0,0 0.0 4,25 3.44 2.81 2.31 2.59 . 9.95 8.10 6.65 5.51 7.92 0.69 1. 12 5.70 11.50 • OF
1995 0.0 100.0 0.0 4.98 4.23 3.61 3.10 3.93 10.82

.
9.52 8.45 7.56 11.42 0.79 1. 26 5.10 14.63 .. 25F

1995 100.0 0.0 100.0 69.06 30.50 13.70 6.36 7.85 107.08 51.81 25.64 13.0a 12.27 1. 14 1.88 5.10 12.33 • 50F
1995 50.0 0.0 50.0 29,15 13.80 6.95 3.84 4.58 46.39 24.40 13.67 8.26 9.41 0.86 1. 41 5.10 10.49 • 75F
1995 0.0 50,0 0,0 4.46 3.68 3.07 2.58 3.06 10.11 8.50 7.22 6.20 9.10 ,0.12 1. 16 5.10 12.41 .,ooF
1995 50.0 50.0 50.0 37.02 11.36 8.66 4.73 5.89 58.95 30.61 11.05 10.32 11.84 0,.97 1.51 5.10
1995 20.6 21.3 20.6 14.53 7.80 4.64 3.08 3.66 24.90 14.96 9.82 1.00 9.19 0.18 1.26 5.70

2000 0.0 0.0 0.0 3.17 3.04 2.48 2.04 2.04 7.33 5.87 4.13 3.84 4.58 0.12 1. 18 5.35 16.31 • OF
2000' 0.0 100.0 0.0 4,51 3.79 3.19 2.10 3.18 8.42 7.09 6.00 5. 11 6.81 0.82 1.34 5.35 13.50 • 25F
2000 100.0 0.0 100.0 64.75 28.06, 12.33 5.58 1.35 96.07 43.08 19.65 9.24 10.68 1. 16 1.98 5.35 11.22 • 50F
2000 50.0 0.0 50.0 27.28 12.66 6.25 3.38 4.06 41.12 19.91 10.33 5.83 6.86 0.89 1.48 5.35 9.40 • 75F

2000 0.0 50,0 0,0 3.99 3.28 2,71 2.27 2.45 7.62 6.23 5.14 4.26 5.35 0.75 1.22 5.35 11.16 .,ooF
2000 50.0 50.0 50.0 34.63 15.92 7.16 4.14 5.26 52.24 25.08 12.83 1, 18 8.15 0.99 1.66 5.35
2000 20,6 27.3 20.6 13.49 1.10 4.14 2.71 3.09 21. 27 11.82 1.23 4.88 5.93 0.80 1. 32 5.35





J-4

TABLE 3

LOW lLT nUOE

THC EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- lDGT -------------- -LDDV- -LDDT- -HDDV- ----HOGV----
Year PCCN PCHC PCCC ~ ---2U ~.......2D 100· F ~~~:.£.~ 100· F 0-100F 0- lOOF 0-100;:

1980 0.0 0.0 0.0 6.01 5.59 5.25 4.96 5.86 9.81 9.25 8.18 8.38 9.42 0.45 0.93 5.30 22.35 • OF
1980 0.0 100.0 0.0 5.81 5.89 5.92 5.91 1.68 10.01 9.99 9.98 9.98 12. 13 0.46 0.94 5.30 20.48 • 25F
1980 100.0 0.0 100.0 38.04 22.52 13.11 8.10 1.02 51.13 34.55 21.32 13.15 11.09 0.15 1.53 5.30 18.85 • 50F
1980 50.0 0.0 50.0 18.55 12.21 8:54 6.40 6.21 28.64 19.11 13.67 10.44 10.02 0.56 1. 15 5.30 17.44 {II 75F
1980 0.0 50.0 0.0 5.91 5.67 5.48 5.32 6.52 9.82 9.48 9.20 8.96 10.42 0.44 0.92 5.30 18.74.1ooF

1980 50.0 50.0 50.0 21.95 14.21 9.82 7.33 7.35 33.8" 22.27 15.65 11.86 11.61 0.60 1.24 5.30

1980 20.6 27.3 20.6 11.08 8.34 6.71 5.74 6.38 11.51 13.43 11.00 9.53 10.20 0.49 1.01 5.30

1985 0.0 0.0 0.0 4.04 3.57 3.20 2.90 3.78 7.68 6.81 6.21 5.67 7.49 0.35 0.58 4.70 15.84 • OF
1985 0.0 100.0 00 4.04 3.88 3.15 3.65 5.01 1.55 1.39 1.24 1.13 9.98 0.41 0.62 4.10 14.88 • 25F

1985 100.0 0.0 100.0 33.54 11.83 9.87 5.17 5.06 48.66 28.11 16.64 10.24 8.00 0.62 0.96 4.70 14.05 • 50F

1985 50.0 0.0 50.0 15.30 9.00 5.72 3.91 4.23 23.20 14.89 10.12 1.36 7.61 0.45 0.12 4.10 13.32 • 75F
1985 0.0 50.0 0.0 3.99 3.65 3.38 3.16 4.23 1.55 6.99 6.54 6.11 8.35 0.37 0.58 4.70 14.76.1ooF

1985 50.0 50.0 50.0 18.19 10.85 6.81 4.11 5.07 28.11 17.75 11.94 8.68 8.99 0.51 0.19 4.70
1985 .20.6 21.3 20.6 8.61 5.83 4.32 3.48 4.21 13.94 10.21 1.98 6.63 8.00 0.40 0.64 4.70

1988 0.0 0.0 0.0 3.28 2.82 2.45 2.16 2.81 6.58 5.12 5.04 4.49 6.33 0.35 0.56 3.94 11.24 • OF

1988 0.0 100.0 0.0 3.43 3.16 2.95 2.77 3.83 6.68 6.34 6.05 5.81 8.58 0.41 0.61 3.94 10.26 • 25F

1988 100.0 0.0 100.0 33.80 16.64 8.55 4.67 4.57 46.90 25.95 14.74 8.71 6.84 0.60 0.93 3.94 9.43 {II 50F

1988 50.0 0.0 50.0 14.91 8.01 4.15 3.09 3.45 21.60 13.24 8.62 6.02 6.45 0.45 0.70 3.94 8.75 {II 15F

1988 0.0 50.0 0.0 3.29 2.91 2.61 2.37 3.16 6.53 5.88 5.36 4.94 7.10 0.37 0.57 3.94 9.81 .1ooF

1988 50.0 50.0 50.0 18.61 9.90 5.75 3.72 4.20 26.79 16. 15 10.40 7.26 7.71 0.51 0.17 3.94

1988 20.6 27.3 20.6 8.03 5.01 3.48 2.65 3.26 12.68 8.87 6.67 5.36 6.79 0.40 0.62 3.94

1990 0.0 0.0 0.0 2.90 2.46 2.11 1.83 2.30 5.95 5.10 4.42 3.88 5.51 0.35 0.56 3.51 9.31 {II OF

1990 0.0 100.0 0.0 3.14 2.82 2.57 2.36 3.11 6.14 5.72 5.36 5.06 7.52 0.41 0.61 3.51 8.36 • 25F

1990 100.0 0.0 100.0 34.12 16.12 1.93 4.14 4.38 47.11 24.98 13.66 1.81 6.45 0.60 0.94 3.51 7.58 • 50F

1990 50.0 0.0 50.0 14.82 7.66 4.31 2.69 3.07 21.29 12.47 7.82 5.30 5.80 0.45 0.10 3.51 6.95 {II 75F

1990 0.0 50.0 0.0 2.95 2.56 2.26 2.01 2.60 5.94 5.26 4.12 4.28 6.19 0.31 0.51 3.51 1.83 .looF

1990 50.0 50.0 50.0 18.63 9.47 5.25 3.25 3.18 26.63 15.35 9.51 6.44 6.99 0.50 0.17 3.51

1990 20.6 21.3 20.6 1.19 4.64 3.08 2.28 2.11 12.20 8.19 5.91 4.61 6.00 0.40 0.62 3.51

1995 0.0 0.0 0.0 2.31 1.92 I. 62 1.39 1. 49 4.61 3.88 3.26 2.17 3.11 0.36 0.59 2.99 1.40 {II OF

1995 0.0 100.0 0.0 2.61 2.31 2.01 1.16 2.12 5.06 4.48 4.01 3.61 5.14 0.41 0.66 2.99 6.46 • 25F

1995 100.0 0.0 100.0 33.62 14.94 6.84 3.32 4.08 46.85 22.56 11.24 5.89 5.17 0.60 0.99 2.99 5.71 .50F

1995 50.0 0.0 50.0 14.34 6.91 3.61 2. 11 2.41 20.55 10.81 6.22 3.91 4.45 0.45 0.14 2.99 5.11.75F

1995 0.0 50.0 0.0 2.41 2.04 1.75 1.52 1. 71 4.75 4.05 3.50 3.05 4.19 0.38 0.61 2.99 5.76.1ooF

1995 50.0 50.0 50.0 18.14 8.62 4.42 2.54 3.10 25.95 13.52 1.62 4.15 5.46 0.51 0.82 2.99

1995 20.6 21.3 20.6. 7.28 4.02 2.50 1.15 2.01 11.19 6.82 4.59 3.38 4.27 0.41 0.66 2.99

2000 0.0 0.0 0.0 2.12 1.16 I. 49 1.21 1. 21 3.81 3.13 2.59 2.18 2.41 0.38 0.62 2.81 6.83 • OF

2000 0.0 100.0 0.0 2.49 2.13 1.84 1.60 1.83 4.31 3.69 3.18 2.16 3.50 0.43 0.70 2.81 5.89 {II 25F

2000 100.0 0.0 100.0 32.14 14.08 6.34 3.02 3.88 45.82 20.63 9.56 4.66 5.45 0.61 1.04 2.81 5.15 {II 50F

2000 50.0 0.0 50.0 13.69 6.50 3.34 1.93 2.21 19.84 9.17 5.21 3.09 3.58 0.16 0.18 2.81 4.56 • 15F

2000 0.0 50.0 0.0 2.23 1.88 1.60 1. 38 I. 41 3.94 3.29 2.18 2.31 2.82 0.39 0.64 2.81 5.13.1ooF

2000 50.0 50.0 50.0 11.31 8.10 4.09 2.31 2.86 25.06 12.16 6.31 3.11 4.41 0.52 0.81 2.81

2000 20.6 21.3 20.6 6.91 3.16 2.31 1.60 1.19 10.43 5.93 3.16 2.65 3.11 0.42 0.69 2.81

TARI F :J THr. r.T t'l f; "1'11
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TABLE 4

LOW ALTnUDE

THe EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LODV- ~LODT- -HDDV- ----HDGV----
Year PCCN~ PCCC ~~~-2.D loo'F ~~~ --lD 100' F 0-100F 0-looF 0-looF

1980 0.0 0.0 0.0 4.34 4. 12 3.93 3.71 4.24 7.21 6.90 6.63 6.40 6.97 0.28 0.58 3.29 14.38 • OF
1980 0.0 100.0 0.0 4.28 4.29 4.31 4.33 5.27 7.32 7.31 7.30 7.30 8.49 0.29 0.59 3.29 13.53 " 25F
1980 100.0 0.0 100.0 22.76 13.85 8.79 5.90 4.93 34.93 21.52 13.86 9.48 7.93 0.46 0.95 3.29 12.80 " 50F
1980 50.0 0.0 50.0 11.59 7.94 5.83 4.59 4.49 18.15 12.65 9.46 7.59 7.31 0.35 0.72 3.29 12.16 " 75F
1980 0.0 50.0 0.0 4.29 4.16 4.06 3.97 4.62 7.22 7.03 6.87 6.73 7.53 0.28 0.57 3.29 12.75.1ooF
1980 50.0 50.0 50.0 13.52 9.07 6.55 5.12 5.·10 21.13 14.41 10.58 8.39 8.21 0.37 0.77 3.29
1980 20.6 27.3 20.6 7.28 5.70 4.71 4.22 4.55 11.69 9.32 7.91 7.06 7.41 0.30 0.63 3.29

1985 0.0 0.0 0.0 2.71 2.47 2.27 2. 11 2.56 5.05 4.63 4.29 4.01 4.94 0.22 0.36 2.92 11.34 • OF
1985 0.0 100.0 0.0 2.72 2.63 2.56 2.51 3.26 4.98 4.90 4.83 4.77 6.25 0.25 0.38 2.92 10.91 • 25F
1985 100.0 0.0 100.0 18.72 10.20 5.89 3.66 3.29 26.96 16.00 9.87 6.44 5.25 0.38 0.59 2.92 10.53 " 50F
1985 50.0 0.0 50.0 8.85 5.42 3.64 2.69 2.82 13.39 8.95 6.40 4.91 5.02 0.28 0.45 2.92 10.21 • 75F
1985 0.0 50.0 0.0 2.6!;l 2.51 2.36 2.25 2.81 4.98 4.70 4.47 4.28 5.39 0.23 0.36 2.92 10.86 .1ooF
1985 50.0 50.0 50.0 10.72 6.42 4.22 3.09 3.27 15.97 10.45 7.35 5.61 5.75 0.32 0.49 2.92
1985 20.6 27.3 20.6 5.20 3.69 2.88 2.42 2.80 8.42 6.43 5.24 4.52 5.22 0.25 0.40 2.92 .
1988 0.0 0.0 0.0 2.14 1.90 1 .71 1.56 1.89 4.12 3.b9 3.35 3.07 3.99 0.22 0.35 2.44 7.60 ... OF
1988 0.0 100.0 0.0 2.23 2.09 1.97 1.88 2.43 4.17 4.00 3.86 3.75 5.15 0.25 0.38 2.44 7.15.25F
1988 100.0 0.0 100.0 18.62 9.35 4.98 2.8!;l 2.86 25.01 14.18 8.37 5.25 4.29 0.37 0.58 2.44 6.78 • 50F
1388 50.0 0.0 50.0 8.44 4.73 2.95 2.05 2.24 11.94 7.60 5.21 3.86 4.07 0.28 0.43 2.44 6.47 " 75F
1988 0.0 50.0 0.0 2.15 1.95 1.79 1.67 2.07 4.10 3.77 3.51 3.30 4.39 0.23 0.35 2.44 6.95 .100F
1988 50.0 50.0 50.0 10.42 5.72 3.48 2.38 2.64 14.59 9.09 6.12 4.50 4.72 0.31 0.48 2.44
1988 20.6 27.3 20.6 4.72 3.08 2.26 1. 82 2.13 7.30 5.33 4.19 3.52 4.23 0.25 0.39 2.44

1990 0.0 0.0 0.0 1.89 1.65 1.46 1.32 1.55 3.66 3.23 2.89 2.61 3.43 0.22 0.35 2.18 6.17 • OF
1990 0.0 100.0 0.0 2.02 1.85 1. 71 1.59 2.02 3.76 3.55 3.37 3.22 4.45 0.25 0.38 2.18 5.74 • 25F
1990 100.0 0.0 100.0 18.80 9.04 4.60 2.56 2.71 24.97 13.50 7.65 4.63 3.95 0.37 0.58 2.18 5.39 • 50F
1990 50.0 0.0 50.0 8.36 4.46 2.65 1. 78 1.98 11.63 7.05 4.65 3.34 3.59 0.28 0.44 2.18 5.10 • 75F
1990 0.0 50.0 0.0 1. 91 1. 71 1. 54 1. 41 1. 71 3.66 3.32 3.04 2.82 3.78 0.23 0.36 2.18 5.50 .1ooF
1990 50.0 50.0 50.0 10.41 5.44 3.15 2.08 2.36 14.37 8.52 5.51 3.92 4.20 0.31 0.48 2.18
1990 20.6 27.3 20.6 4.54 2.83 1.99 1.56 1.81 6.91 4.83 3.69 3.02 3.68 0.25 0.39 2.18

1995 0.0 0.0 0.0 1.52 1. 31 1. 14 1.02 1.07 2.85 2.43 2.11 1.85 2.32 0.23 0.37 1.86 4.71 • OF
1995 0.0 100.0 0.0 1. 72 1.52 1.35 1. 22 1. 41 3'.05 2.75 2.49 2.29 3.06 0.26 0.41 1.86 4.29 • 25F
1995 100.0 0.0 100.0 18.71 8.45 4.00 2.07 2.50 25.13 12.25 6.28 3.47 3.46 0.37 0.61 1.86 3.95 • 50F
1995 50.0 0.0 50.0 8.13 4.04 2.23 1. 41 1.61 11.25 6. 11 3.66 2.44 2.73 0.28 0.46 1.86 3.68 • 75F
1995 0.0 50.0 0.0 1. 57 1. 37 1.21 1.08 1. 19 2.89 2.52 2.23 2.00 2.57 0.23 0.38 1.86 3.97 .1ooF
1995 50.0 50.0 50.0 10.21 4.98 2.68 1.64 1.95 14.09 7.50 4.39 2.88 3.26 0.31 0.51 1.86
1995 20.6 27.3 20.6 4.25 2.46 '1.62 1. 21 1. 35 6.30 3.98 2.80 2.17 2.62 0.25 0.41 1.86

2000 0.0 0.0 0.0 1.41 1. 21 1.06 0.94 0.94 2.38 2.01 1. 72 1.50 1.64 0.23 0.38 1. 74 4.29 • OF
2000 0.0 100.0 0.0 1.61 1. 41 1. 25 1. 12 1. 25 2.65 2.32 2.04 1.81 2.19 0.27 0.44 1. 74 3.87 • 25F
2000 100.0 0.0 100.0 17.98 8.01 3.73 1.90 2.38 25.19 11.49 5.48 2.83 3.28 0.38 0.64 1.74 3.53 I' 50F
2000 50.0 0.0 50.0 7.80 3.82 2.08 1. 30 1.49 11.10 5.62 3.14 1.99 2.26 0.29 0.48 1. 74 3.26 I' 75F
2000 0.0 50.0 0.0 1. 47 1. 27 1. 12 1.00 1.05 2.45 2.10 1. 82 1.60 1.83 0.24 0.40 1. 74 3.52 1'1ooF
2000 50.0 50.0 50.0 9.80 4.71 2.49 1. 51 1. 81 13.92 6.90 3.76 2.32 2.74 0.32 0.54 1. 74
2000 20.6 27.3 20.6 4.05 2.31 1. 5 1 1. 12 1. 22 5.98 3.53 2.36 1.76 2.00 0.26 0.43 1. 74

TABLE 4 : THe AT 35.0 MPH.



TABLE 5

LOW AL TllUOE

THC EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start
. Cal. VMT Percentages -------------- LDGV ~------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----

Year PCCN PCHC PCCC ~~~ ---1U 100' F ~~~ ---.1.U 100' F 0-I00F 0-I00F 0- 100F

1980 0.0 0.0 0.0 3.82 3.65 3.51 3.39 3.74 6.39. 6.15 5.95 5.77 6.19 0.21 0.44 2.53 12.23 e- OF
1980 0.0 100.0 0.0 3.77 3.78 3.79 3.82 4.51 6.47 6.46 6.45 6.45 7.34 0.22 0.45 2.53 11.66 e- 25F
1980 100.0 0.0 100.0 17.90 11.10 7.22 5.01 4.26 27.72 17.40 11.50 8.12 6.93 0.36 0.73 2.53 11.17 • 50F
1980 50.0 0.0 50.0 9.38 6.59 4.97 4.02 3.93 14.83 10.59 8.13 6.69 6.46 0.27 0.55 2.53 10.74 e- 75F
1980 0.0 50.0 0.0 3.78 3.69 3.61 3.55 4.02 6.40 6.25 6.13 6.02 6.62 0.21 0.44 2.53 11.14 .100F
1980 50.0 50.0 50.0 10.83 7.44 5.51 4.41 4.39 17.10 11.93 8.98 7.29 7.13 0.29 0.59 2.53
1980 20.6 27.3 20.6 6.07 4.87 4.16 3.73 3.97 9.85 8.02 6.94 6.28 6.53 0.23 0.48 2.53.
1985 0.0 0.0 0.0 2.27 2.10 1.96 1.85 2.17 4.18 3.89 3.66 3.46 4.09 0.17 0.27 2.24 10.13 • OF
1985 0.0 100.0 0.0 2.26 2.21 2.17 2.14 2.67 4.13 4.08 4.03 4.00 5.00 0.19 0.29 2.24 9.84 • 25F
1985 100.0 0.0 100.0 13.50 7.56 4.52 2.95 2.66 19.79 11.99 7.63 5.19 4.34 0.29 0.46 2.24 9.59 e- 50F
1985 50.0 0.0 50.0 6.59 4.19 2.94 2.27 2.35 10.15 6.98 5.16 4. 11 4.16 0.22 0.34 2.24 9.37 • 75F
1985 0.0 50.0 0.0 2.25 2.13 2.03 1.95 2.35 4.13 3.94 3.78 3.65 4.41 0.18 0.28 2.24 9.81 .100F
1985 50.0 50.0 50.0 7.88 4.88 3.35 2.54 2.67 11.96 8.04 5.83 4.59 4.67 0.24 0.38 2.24
1985 20.6 27.3 20.6 4.02 2.97 2.40 2.07 2.34 6.59 5.18 4.34 3.83 4.29 0.19 0.30 2.24

1988 0.0 0.0 0.0 1. 74 1.58 1.45 1. 34 1.57 3.30 3.01 2.78 2.59 3.21 0.17 0.27 1.88 6.61 e- OF
1988 0.0 100.0 0.0 1. 79 1.70 1. 62 1.56 1.94 3.34 3.22 3.13 3.05 3.99 0.19 0.29 1.88 6.31 e- 25F
1988 100.0 0.0 100.0 12.84 6.62 3.67 2.25 2.21 17.68 10.24 6.25 4.09 3.43 0.29 0.44 1.88 6.06 e- 50F
1988 50.0 0.0 50.0 5.9.9 3.50 2.29 1.68 1.81 8.70 5.72 4.07 3.14 3.27 0.21 0.33 1.88 5.86 • 75F
1988 0.0 50.0 0.0 1. 74 1.61 1.50 1. 42 1.70 3.29 3.07 2.89 2.75 3.48 0.18 0.27 1. 88 6.18 .100F
1988 50.0 50.0 50.0 7.32 4.16 2.65 1.91 2.08 10.51 6.73 4.69 3.57 3.71 0.24 0.37 1.88
1988 20.6 27.3 20.6 3.48 2.38 1.82 1. 52 1.74 5.49 4.14 3.37 2.90 3.38 0.19 0.30 1.88

1990 0.0 0.0 0.0 1. 51 1.35 1. 22 1. 13 1.29 2.87 2.59 2.36 2.18 2.72 0.17 0.27 1.67 5.32 e- OF
1990 0.0 100.0 0.0 1.59 1.48 1.39 1. 31 1.60 2.94 2.80 2.68 2.58 3.41 0.19 0.29 1. 67 5.03 e- 25F
1990 100.0 0.0 100.0 12.73 6.26 3.32 1.95 2.04 17 .24 9.53 5.58 3.54 3.08 0.28 0.45 1.67 4.79 e- 50F
1990 50.0 0.0 50.0 5.80 3:22 2.02 1. 44 1.57 8.25 5.18 3.55 2.67 2.83 0.21 0.33 1.67 4.60 • 75F
1990 0.0 50.0 0.0 1. 52 1. 39 1. 28 1. 19 1.40 2.87 2.64 2.46 2.31 2.95 0.18 0.27 1.67 4.87'e-l00F
1990 50.0 50.0 50.0 7.16 3.87 2.35 1. 63 1. 82 10.09 6.16 4.13 3.06 3.24 0.24 0.37 1.67
1990 20.6 27.3 20.6 3.27 2.13 1. 58 1. 29 1. 46 5.07 3.67 2.90 2.45 2.89 0.19 0.30 1.67

1995 0.0 0.0 0.0 1. 19 1.05 0.94 0.86 0.89 2. 16 1.89 1.68 1. 51 1.81 0.17 0.28 1.42 3.98 • OF
1995 0.0 100.0 0.0 1. 32 1. 19 1.08 0.99 1.12 2.30 2.10 1.93 1. 79 2.30 0.20 0.31 1. 42 3.70 e- 25F
1995 100.0 0.0 100.0 12.43 5.72 2.82 1.55 1. 83 16.79 8.34 4.42 2.58 2.56 0.29 0.47 1. 42 3.47 e- 50F
1995 50.0 0.0 50.0 5.51 2.84 1.66 1. 12 1.25 7.68 4.31 2.70 1.90 2.08 0.22 0.35 1.42 3.29 • 75F
1995 0.0 50.0 0.0 1. 23 1.09 0.99 0.91 0.97 2.19 1.95 1. 76 1.60 1.98 0.18 0.29 1. 42 3.49 .100F
1995 50.0 50.0 50.0 6.88 3.46 1.95 1.27 1.47 9.54 5.22 3.11 2.18 2.43 0.24 0.39 1.42
1995 20.6 21.3 20.6 2.97 1 .81 1.26 0.99 1.08 4.42 2.91 2.13 1.12 2.01 0.19 0.31 1. 42

2000 0.0 00 0.0 1.10 0.97 0.87 0.79 0.19 1. 80 1. 56 1.37 1.22 1. 32 0.18 0.29 1.34 3.61 • OF
2000 0.0 100 0 0.0 1.23 1.10 1.00 0.91 1.00 1.98 1. 16 1.58 1.43 1.68 0.20 0.33 1.34 3.32 • 25F
2000 100.0 o O' 100.0 11.92 5.41 2.62 1. 42 1.14 16.70 1.15 3.82 2.10 2.39 0.29 0.49 1.34 3.09 e- 50F
2000 50.0 o 0 50.0 5.27 2.68 1. 54 1.03 1. 1!? 1.49 3.91 2.30 1.55 1.12 0.22 0.37 1.34 2.91 e- 75F
2000 0.0 500 0.0 1.14 1.01 0.91 0.83 0.87 185 1.62 1.44 1.29 1.44 0.19 0.31 1.34 3.09 .100F
2000 50.0 50.0 500 6.58 3.26 1.81 1.17 1.31 9.34 4.75 2.70 1.76 2.03 0.25 0.41 1. 34
2000 20.6 27.3 20.6 2.83 1.69 1.11 0.91 0.98 4.15 2.55 1.78 1.39 1. ~5 0.20 0.33 1. 34

TABLE 5 THe AT 50.0 MPH.
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TABLE 6

LOW ALTI ruOE

THC EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start
Cal. .\IMT Percentages -------------- LOGV -------------- -------------- LOGT -~------------ -LOOV- -LOOT- -HOOV- ----HOGV----
Yea--.!:. PCCN PCHC PCCC ~~~~ l00·F ~~~~ 100· F 0- 100F '0- 100F 0- 100F

1980 0.0 0.0 0.0 3.70 3.54 3.42 3.31 3.62 6.21 5.99 5.80 5.64 6.02 0.20 0.42 2.42 12.02 .ft> OF
1980 0.0 100.0 0.0 3.66 3.67 3.68 3.70 4.34 6.29 6.27 6.26 6.26 7.08 0.21 0.43 2.42 11.48 (II 25F
1980 100.0 0.0 100.0 16.81 10.48 6.87 4.81 4.11 26.09 16.47 10.97 7.82 6.70 0.34 0.70 2.42 11.01 (II 50F
1980 50.0 0.0 50.0 8.89 6.29 4.78 3.89 :L80 14.09 10. 13 7.84 6.49 6.27 0.26 0.53 2.42 10.60 (II 75F
1980 0.0 50.0 0.0 3.67 3.58 3.51 3.45 3.89 6.22 6.08 5.96 5.87 6.41 0.20 0.42 2.42 10.98 (11100F
1980 50.0 50.0 50.0 10.24 7.08 5.28 4.26 4.23 16.19 11.37 8.62 7.04 6.89 0.28 0.56 2.42
1980 20.6 27.3 20.6 5.80 4.68 4.02 3.62 3.84 9.43 7.73 6.72 '6 ..11 6.33 0.22 0.46 2.42

1985 0.0 0.0 0.0 2.17 2.02 1.89 1.80 2.08 3.99 3.73 3.52 3.35 3.91 0.16 0.26 2.14 10.Ql (II OF
1985 0.0 100.0 0.0 2.17 2.12 2.08 2.05 2.54 3.96 3.91 3.87 3.83 4.74 0.19 0.28 2.14 9.74 (II 25F
1985 100.0 0.0 100.0 12.41 7.00 4.23 2.80 2.53 18.31 11. 16 7.17 4.93 4.15 0.28 0.44 2.14 9.50 (II 50F
1985 50.0 0.0 50.0 6. 11 3.93 2.79 2.17 2.24 9.48 6.57 4.91 3.94 3.98 0.21 0.33 2.14 9.29 (II 75F
1985 0.0 50.0 0.0 2.15 2.04 1.95 1.89 2.24 3.95 3.78 3.64 3.52 4.20 0.17 0.27 2.14 9.70 (IIl00F
1985 50.0 50.0 50.0 7.29 4.56 3.16 2.42 2.53 11.14 7.54 5.52 4.38 4.44 0.23 0.36 2.14
1985 20.6 27.3 20.6 3.17 2.81 2.29 2.00 2.23 6.21 4.92 4.15 3.68 4.10 0.18 0.29 2.14

1988 0.0 0.0 0.0 1.66 1.51 1. 39 1.30 1. 50 3.14 2.88 2.67 2.50 3.05 0.16 0.25 1.80 6.52 (II OF
1988 0.0 100.0 0.0 1.70 1.62 1.55 1.49 1. 84 3.18 3.07 2.99 2.92 3.17 0.19 0.28 1.80 6.23 {O 25F
1988 100.0 0.0100.0 11.68 6.06 3.40 2.12 2.08 16.29 9.48 5.84 3.87 3.26 0.28 0.42 1.80 5.99 (II 50F
1988 50.0 0.0 50.0 5.49 3.24 2.15 1.60 1. 72 8.08 5.35 3.85 3.00 3. 11 O~ 20 0.32 1. 80 5.79 .. 75F
1988 0.0 50.0 0.0 1.66 1.54 1.44 1.36 1.62 3.13 2.93 2.77 2.64 3.30 0.17 0.26 1.80 6.10 (IIl00F
1988 50.0 50.0 50.0 6.69 3.84 2.48 1.81 1.96 9.73 6.28 4.41 3.39. 3.51 0.23 0.35 1.80
1988 20.6 27.3 20.6 3.22 2.23 1.73 1.46 1. 65 5.15 3.91 3.20 2.78 3.21 0.18 0.28 1.80

1990 0.0 0.0 0.0 1. 43 1. 29 1 . 17 1.09 1. 23 2.72 2.46 2.26 2.09 2.58 0.16 0.26 1.60 5.23 (II OF
1990 0.0 100.0 0.0 1.50 1.40 1.32 1.25- 1. 51 2.79 2.66 2.55 2.46 3.21 0.19 0.28 1.60 4.96 (II 25F
1990 100.0 0.0 100.0 11.54 5.72 3.06 1.83 1. 91 15.80 8.78 5.19 3.33 2.91 0.27 0.43 1.60 4.74 (II 50F
1990 50.0 0.0 50.0 5.30 2.98 1.89 1.37 1.49 7.62 4.82 3.34 2.54 2.69 0.20 0.32 1.60 4.55 (II 75F
1990 0.0 50.0 0.0 1.44 1.32 1. 22 1. 14 1.33 2.72 2.52 2.35 2.22 2.79 0.17 0.26 1.60 4.81 (IIl00F
1990 50.0 50.0 50.0 6.52 3.56 2.19 1.54 1. 71 9.30 5.72 3.87 2.90 3.06 0.23 0.35 1.60
1990 20.6 27.3 20.6 3.02 1.99 1.49 1.23 1.39 4.72 3.45 2.75 2.34 2.74 0.18 0.28 1.60

1995 0.0 0.0 0.0 1.13 1.00 0.91 0.83 0.86 2.03 1.79 1.60 1.45 1.72 0.17 0.27 1.36 3.91 (II OF
1995 0.0 100.0 0.0 1. 24 1. 12 1.03 0.95 1.06 2.16 1.98 1.83 1. 70 2.16 0.19 0.30 1.36 3.64 (II 25F
1995 100.0 0.0 100.0 11.22 5.20 2.59 1. 45 1. 70 15.26 7.62 4.08 2.41 2.40 0.27 0.45 1.36 3.43 (II 50F
1995 50.0 0.0 50.0 5.01 2.61 1. 55 1.06 1. 18 7.02 3.97 2.52 1. 80 1. 96 0.21 0.34 1. 36 3.25 (II 75F
1995 0.0 50.0 0.0 1. 16 1.04 0.95 0.87 0.93 2.06 1. 84 1.67 1.53 1.87 0.17 0.28 1. 36 3.44 (IIl00F
1995 50.0 50.0 50.0 6.23 3.16 1. 81 1.20 1.38. 8.71 4.80 2.95 2.06 2.28 0.23 0.38 1. 36
1995 20.6 27.3 20.6 2.73 1. 68 1. 19 0.95 1.03 4.08 2.71 2.01 1. 64 1.90 0.19 0.30 1. 36

2000 0.0 0.0 0.0 1.04 0.93 0.84 0.77 0.17 1.69 1. 47 1. 30 1. 17 1.26 0.17 0.28 1.28 3.54 .. OF
2000 0.0 100.0 0.0 1.16 1.04 0.95 0.87 0.95 1.85 1.65 1.49 1. 36 1.58 0.20 0.32 1.28 3.27 (II 25F
2000 100.0 0.0 100.0 10.74 4.91 2.40 1. 33 1. 61 15.11 7.05 3.52 1.96 2.22 0.28 0.47 1. 28 3.05 (II 50F
2000 50.0 0.0 50.0 4.78 2.46 1.44 0.98 1.09 6.82 3.59 2.14 1. 46 1. 62 0.21 0.35 1.28 2.88 (II 75F
2000 0.0 50.0 0.0 1.08 0.96 0.87 0.80 0.83 1. 73 1. 53 1.36 1.23 1. 37 0.18 0.29 1. 28 3.05 (IIl00F
2000 50.0 50.0 50.0 5.95 2.98 1. 68 1.10 1. 28 8.48 4.35 2.50 1.66 1.90 0.24 0.40 1.28
2000 20.6 27.3 20.6 2.59 1. 57 1.10 0.87 0.93 3.81 2.37 1. 68 1.32 1.47 0.19 0.32 1.28

TABLE 6 THC AT 55.0 MPH.
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TABLE 7

LOW AL TnUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cal.
Year

Cold/Hot Start
VMT Percentages
PCCN PCHC PCCC

-------------- LDGV --------------
--ll~~~ l00'F

-------------- LDGT -------------- -LDDV- -LDDT- -HDDV­
o'F 25'F 50'F 75'F l00'F 0-I00F 0-100F 0-I00F--- --- -.--- ---- ---- ---- ---- ----

----HDGV----

1980
1980
1980
1980

'1980
1980
1980

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
100.0

9·0
0.0

50.0
50.0
27.3

0.0
0.0

100.0
50.0
0.0

90.0
20.6

181.00 162.21
127.37 132.51

1530.38 896.75
693.77 440.91
158.20 148.93
828.88 514.63
377 .91 268.73

146.89
138.51
528.12
291.01
142.06
333.32
203.05

134.39
145.45
311 .85
200.85
137.23
228.65
163.01

275.49
277.90
192.81
239.73
272.42
235.35
259.07

272.66 245.22
198.40 205.54

217 1 .841284.37
998 . 59 641.96
241.59 227.83

1185.12 744 ..95
552.11397.70

~22.46

213.36
764.49
428.83
217.13
488.93
303.76

203.59
221. 94
458.24
299.83
209.04
340.09
245.77

372.06
413.96
267.92
327.49
383.53
340.94
359.89

2.60
4.41
5.44
3.65
3.26
4.92
3.38

4.29
7.45
9.13
6.07
5.44
8.29
5.64

39.13
39.13
39.13
39.13
39.13
39.13
39.13

650.51. OF
592.94 • 25F
540.94 ,. 50F
493.95 • 75F
842.23 .100F

1985
1985
1985
1985
1985
1985
1985

1988
1988
19B8
1988
19B8
1988
1988

1990
1990
1990
1990
1990
1990
1990

1995
1995
1995
1995
1995
1995
1995

2000
2000
2000
2000
2000
2000
2000

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
100.0

0.0
0.0

50.0
50.0
27.3

0.0
100.0

0.0
0.0

50.0
50.0
27.3

0.0
100.0

0.0
0.0

50.0
50.0
27.3

0.0
100.0

0.0
0.0

50.0
50.0
27.3

0.0
100.0

0.0
0.0

50.0
50.0
27.3

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50.0
20.6

0.0
0.0

100.0
50.0
0.0

50 0
20.6

118.18
83.12

994.95
447.46
102.36
539.03
243.96

97.19
73.75

768.54
348.12
85.84

421.15
193.40

88.36
70.58

651.94
298.71
79.23

361.26
169.21

77.37
67.04

493.19
233.09

71.25
280.12
137.56

74.03
64.76

451.80
215.90
68.40

258.28
128.83

96.82
79.14

582.50
278.79
88.15

330.82
166.35

72.83
64.04

452.35
214.41
67.70

258.20
127~79

62.24
57.86

387.47
183.49
58.92

222.67
109.88

49.31
50.54

302.40
144.07
48.38

176.47
87.45

46.25
48.03

281.60
134.63
45.62

164.82
81.95

80.98
76.94

331. 42
174.33
77 .90

204.18
117.37

56.01
57.08

254.27
129.62
55.08

155.68
85.51

44 86
48.48

217.60
109.01
45.05

133.04
71. 11

31.58
38.28

171.68
83.93
33.23

104.98
53.81

28.90
35.63

161.00
78.42
30.64
98.31
50.03

69.05
76.23

168.64
105.53
70.54

122.43
84'.70

44.21
52.24

117 .05
70.70
46.24
84.64
56.08

33.15
41.62
94.04
55.28
35.49
67.83
43.42

20.35
29.15
66.66
37.35
23.11
47.91
28.76

18.06
26.43
60.56
33.74
20.73
43.49
25.89

167.66
150.22
107.75
141.42
157.50
128.98
151.31

109.49
97.92
76.74
94.50

102.41
87.33
99.44

78.77
72.70
63.60
71.08
74.41
68.15
73.19

34.87
40.57
47.70
38.81
36.05
44.13
37.08

25.53
33.67
44.20
31.92
27.91
38.94
29.40

215.93
144.29

1737.99
778.35
185.37
941.14
428.70

181.07
123.06

1426.99
638.54
155.69
775.03
353.82

162.75
113.56

1251.16
561.90
140.69
682.36
313.51

130.83
101.02
939.92
428.75
116.18
520.47
244.34

115.58
95.43

785.67
365.88
104.69
440.55
211.75

183.33
144.55
993.92
482.24
165.76
569.23
295.66

146.32
117.12
817.47
392.25
132.50
467.29
239.06

126.22
103.40
712.57
340.80
114.90
407.99
207.54

90.42
82.09

523.50
249.54
84.93

302.80
152.29

73.48
71.98

428.91
205.94

70.85
250.45
126.06

157.20
145.65
568.23
308.02
150.37
356.94
214.94

119.97
113.06
462.91
245.00
115.07
287.99
168.24

99.65
95.99

399.45
208.80
96.12

247.72
142.19

63.53
67.89

285.45
144.71
63.49

176.67
96.58

46.90
54.52

229.06
114.54
48.47

141.79
75.31

136.14
147.54
321.09
203.10
138.34
234.32
164.56

99.72
110.52
248.33
153.04
101.88
179.43­
122.57

79.99
90.69

205.90
125.00
82.27

148.29
99.52

45.42
57.21

131.40
76.23
48.62
94.30
59.67

30.07
41.50
95.40
53.91
3;3.55
68.45
41.65

313.98
297.60
189.17
261.48
302.14
243.38
285.91

251.76
228.87
147.93
207.93
237.95
188.40
226.19

207.77
185.73
125.87
172.84
194.89
155.80
186.36

112.15
104.09
86.32

100.02
106.32
95.20

103.93

54.49
60.43
67.26
58.02
55.28
63.84
56.30

2.70
4.22
5.52
3.74
3.25
4.87
3.42

2.72
4.24
5.62
3.79
3.27
4.93
3.45

2.72
4.24
5.65
3.80
3.27
4.94
3.45

2.74
4.29
5.79
3.86
3.30
5.04
3.50

2.78
4.36
5.92
3.93
3.35
5.14
3.56

3.12
5.45
6.67
4.43
3.97
6.06
4.11

3.03
5.31
6.50
4.31
3.86
5.90
4.00

3.02
5.30
6.49
4.30
3.85
5.89
3.99

3.07
5.42
6.62
4.38
3.93
6.02
4.07

3.13
5.54
6.76
4.47
4.01
6.15
4.15

33.24
33.24
33.24
33.24
33.24
33.24
33.24

30.32
30.32
30.32
30.32
30.32
30.32
30.32

28.96
28.96
28.96
28.96
28.96
28.96
28.96

27.20
27.20
27.20
27.20
27.20
27.20
27.20

26.28
26.28
26.28
26.28
26.28
26.28
26.28

522.62. OF
476.98 (10 25F
436.99 • 50F
401.80 • 75F
708.37 .100F

346.72 (10 OF
312.41 (10 25F
282.57 (10 50F
256.52 • 75F
427.03 "'100F

260.28 (10 OF
232.44 (10 25F
208.28 • 50F
187.28 • 75F
303.44 .100F

155.54. OF
136.46 • 25F
119.98 • 50F
105.73 (10 75F
15 1 . 86 • l00F

120.35. OF
104.53 • 25F
90.90 • 50F
79.17 • 75F

101.70.100F

TABLE 7 CO AT 5.0 MPH.
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TABLE 8

LOW ALTITUDE

CO EMISSION FA~TORS (GRAMS/MILE). AT 10.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- lOGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----
Year PCCN PCHC PCCC --ll~~~ l00'F --ll~~~ 100' F 0-100F 0- l00F 0- l00F

1980 0.0 0.0 0.0 95.21 84.61 76.03 69 .06 146.06 136.93 122.81 111.15 101.53 189.08 I. 79 2.96 26.98 432. nj • OF
1980 0.0 100.0 0.0 67.32 69.55 72.21 75.33 144.69 100.02 103.32 106.94 110.93 206.73 3.04 5.13 26.98 394.49 • 25F
1980 100.0 0.0 100.0 817.22 475.91 278.43 163.01 100.74 1100.24 648.38 384.79 230.10 135.27 3.75 6.29 26.98 359.89 • 50F
1980 50.0 0.0 50.0 367.92 232.20 152.08 104.01 126.46 504.23 322.99 2(5.08 149.98 165.97 2.51 4.19 26.98 328.63 • 75F
1980 0.0 50.0 0.0 83.25 77.76 73.63 70.65 143.28 121.38 114.16 108.54 104.28 193.39 2.25 3.75 26.98 560.35 .100F
1980 50.0 50.0 50.0 442.27 272.73 175.32 119.17 122.72 600.13 375.85 245.87 170.51 171.00 3.39 5.71 26.98
1980 20.6 27.3 20.6 200.01 141.11 105.74 84.16 136.46 278.41 199.81 152.13 122.77 181.88 2.33 3.89 26.98

1985 0.0 0.0 0.0 70.98 56.64 46.22 38.53 96.12 123.44 103.34 87.43 74.75 182.61 1.86 2.15 22.92 347.71 .. OF
1985 0.0 100.0 0.0 51.88 48.01 45'.46 43.96 86.16 83.68 82.82 82.52 82.71 168.66 2.91 3.76 22.92 317.34 • 25F
1985 100.0 0.0 100.0 613.42 360.32 203.62 98.87 63.36 1022.36 580.88 329.32 183.32 108.84 3.81 4.60 22.92 290.73 .. 50F
1985 50.0 0.0 50.0 273.51 169.84 104.63 60.50 81.69 452.37 277.74 175.32 113.63 151!59 2.58 3.05 22.92 267.32 • 75F
1985 0.0 50.0 0.0 62.16 52.15 44.97 39.82 90.23 106.30 93.79 84.03 76.41 173.84 2.24 2.74 22.92 471.29.100F
1985 50.0 50.0 50.0 332.65 204.17 124.54 71.42 74.76 553.02 331.85 205.92 133.01 138.75 3.36 4.18 22.92
1985 20.6 27.3 20.6 148.82 100.38 69.35 48.17 86.96 248.24 169.24 121.38 91.45 165.06 2.36 2.83 22.92

1988 0.0 0.0 0.0 65.62 47.73 35.60 27.24 67.24 112.09 88.64 71.20 58.04 155.09 1.87 2.09 20.91 230.68 • OF
1988 0.0 100.0 0.0 51.73 43·.69 37.81 33.57 61.43 78.41 73.07 69.15 66.37 138.55 2.92 3.66 20.91 207.85 • 25F
1988 100.0 0.0 100.0 522.46 309.39 173.42 76.35 50.49 902.75 516.35 290.78 152.52 91.73 3.88 4.48 20.91 187.99 • 50F
1988 50.0 0.0 50.0 235.70 145.05 86.66 45.05 59.35 400.25 244.29 150.74 91 .69 128. 30 2.61 2.97 20.91 170.67 • 75F
1988 0.0 50.0 0.0 58.66 44.99 35.54 28.96 63.36 97.09 80.93 68.92 59.91 145.50 2.25 2.66 20.91 284.11 .100F
1988 50.0 50.0 50.0 287.09 176.54 105.62 54.96 55.96 490.58 294.71 179.96 109.45 115.14 3.40 4.07 20.91
1988 20.6 27.3 20.6 131. 22 85.93 56.38 35.42 61.85 221.41 147.88 102.35 72.73 138.83 2.38 2.76 20.91

1990 0.0 0.0 0.0 63.95 44.04 30.94 22.23 51.38 106.69 80.79 62.31 48.90 132.51 1.87 2.08 19.97 173.17 • OF
1990 0.0 100.0 0.0 52.56 42.27 34.64 29.01 49.14 77.05 68.55 62.20 57.50 117.65 2.92 3.66 19.97 154.64 .. 25F
1990 100.0 0.0 100.0 471.85 282.14 158.39 66.26 45.14 834.77 474.96 264.97 133.26 82.28 3.90 4.47 19.97 138.57 .. 50F
1990 50.0 0.0 50.0 215.82 132.65 78.22 38.22 47.79 372.31 224.37 135.79 78.91 110.99 2.62 2.96 19.97 124.60 • 75F
1990 0.0 50.0 0.0 57.90 42.18 31. 51 24.19 49.19 93.10 74.33 60.81 50.95 123.88 2.25 2.66 19.97 201.88 .100F.
1990 50.0 50.0 50.0 262.21 162.21 96.52 47.63 41.14 455.91 211.15 163.58 95.38 99.91 3.41 4.06 19.91
1990 20.6 21.3 20.6 122.61 19.16 50.52 29.80 48.61 201.59 135.19 91.42 62.21 118.94 2.38 2.15 19.91

1995 0.0 0.0 0.0 61.30 38.92 24.82 15.90 26.53 91.95 66.13 46.14 32.42 19.61 1.89 2.12 18.76 103.48 • OF
1995 0.0 100.0 0.0 53.34 40.10 30.21 22.95 31.56 77 .01 61.88 50.41 41.88 74.91 2.96 3.14 18.76 90.19 • 25F
1995 100.0 0.0 100.0 390.09 239.64 136.15 52.60 31.13 101.39 393.88 214.31 97.18 64.30 3.99 4.51 18.76 19.82 • 50F
1995 50.0 0.0 50.0 184.40 114.01 66.42 29.38 30.09 322.24 186.90 101.69 55.64 12.19 2.66 3.02 18.16 10.35 • 15F
1995 0.0 50.0 0.0 56.54 38.2-1 26.18 18.13 21.70 81.49 63.13 46.52 35'.01 15.89 2.28 2.11 18.16 101.04 .100F
1995 50.0 50.0 50.0 221.11 139.81 83.21 31.18 34.65 392.23 221.88 132.42 69.53 69.63 3.41 4.15 18.16
1995 20.6 21.3 20.6 108.92 69.21 42.52 22.59 28.59 183.11 113.15 11.42 43.29 14.49 2.41 2.80 18.16

2000 0.0 0.0 0.0 59.41 31.16 23.21 14.50 20.51 92.44 58.11 31.42 23,96 43.10 1. 91 2.16 18.12 80.01 • OF
2000 0.0 100.0 0.0 52.02 38.59 28.62 21.23 21.05 16.36 51.54 43.53 33.08 41.98 3.01 3.82 18.12 69.54 • 25F
2000 100.0 0.0 100.0 362.95 226.22 129.33 48.65 35.51 621.65 342.66 182.98 76.09 53.69 4.08 4.66 18.12 60.48 • 50F
2000 50.0 0.0 50.0 173.44 108.15 63.00 21.10 25.64 292.45 164.57 91.50 42.99 46.01 2.11 3.08 18.12 52.61 • 15F
2000 0.0 50.0 0.0 54.94 36.65 24.62 16.66 22.42 83.14 56.62 38.68 26.73 43.19 2.31 2.77 18. 12 61.61 .100F
2000 50.0 50.0 50.0 201.49 132.40 78.98 34.94 31.28 352.01 200.10 113.25 54.59 50.84 3.55 4.24 18.12
2000 20.6 21.3 20.6 103.50 65.83 40.19 20.80 23.62 169.29 100.14 60.14 33.20 44.64 2.45 2.86 18. 12

TARI F 8· CO AT 10 0 MPH
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TABLE 9

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----
~ PCCN PCHC PCCC -ll ---ll:L~ --1.LE 100· F -ll ---ll:L~ -IU 100' F 0-I00F 0- l00F 0-I00F

1980 0.0 0.0 0.0 52.62 46.49 41.54 31.&5 81.42 14.01 66.20 .59.13 54.43 103.11 1.00 1.65 15.01 230.91 .,. OF
1980 0.0 100.0 0.0 31.13 38.11 39.44 40.96 18.82 53.99 55.61 51.40 59.31 110.41 1.69 2.86 15.01 210.48 .,. 25F
1980 100.0 0.0 100.0 450.61 261.41 152.33 88.16 54.96 593.45 348.68 206.43 123.22 13.08 2'.09 3.50 15.01 192.02 • 50F
1980 50.0 0.0 50.0 203.01 121.60 83.18 56.58 69.92 212.38.113.92 115.50 80.36 90.49 1.40 2.33 15.01 115.34 • 15F
1980 0.0 50.0 0.0 45.91 42.65 40.18 38.31 19.01 65.52 61.43 58.25 55.82.104.81 1. 25 2.09 15.01 298.91 .100F
1980 50.0 50.0 50.0 243.81 149.19 95.89 64.86 66.89 323.12 202.14 131.91 91. 30 91.11 1.89 3.18 15.01
1980 20.6 21.3 20.6 110.38 11.50 51.18 45.15 15.40 150. 38 101.58 81.61 65.15 98.88 1.30 2.. 16 15.01

1985 0.0 0.0 0.0 41.84 32.96 26.56 21.81 55.58 68.96 51.34 48.20 40.96 102.16 1.04 1.20 12.15 185.52 • OF
1985 0.0 100.0 0.0 30.92 28.23 26.39 25.20 49.25 46.71 46.01 45.59 45.41 93.04 1.62 2.09 12.15 169.32 • 25F
1985 100.0 0.0 100.0 362.91 213.46 120.23 51.05 36.65 511.10 323.92183.13 101.26 60.46 2. 12 2.56 12.15 155.12 • 50F
1985 50.0 0.0 50.0 161.88 100.33 61.35 34.68 41.16 252.14 154.10 91.21 62.53 84.89 1. 43 1.10 12.15 142.63 • 15F
1985 0.0 50.0 0.0 36.12 30.42 25.91 22.61 51.89 59.31 52.00 46.31 41.88 91.ql 1. 25 1. 52 12.15 251.45 .looF

·1985 50.0 50.0 50.0 196.91 120.85 13.31 . 41. 13 42.95 308.93 184.91 114.36 13.36 16.15 1.81 2.33 12.15
1985 20.6 21.3 20.6 88.03 59.06 40.39 21.52 50.09 138.65 94.12 61.14 50.23 92.21 1. 31 1.58 12.15

1988 0.0 0.0 0.0 40.54 29.13 21.44 16.11 39.98 64.16 50.66 40.21 32.50 88.99 1.04 1. 16 11.63 123.01 • OF
1988 0.0 100.0 0.0 32.28 26.96 23.04 20.18 36.51 45.64' 42.01 39.40 31.46 18.40 1.63 2.04 11.63 110.90 • 25F
1988 100.0 0.0 100.0 321.10 191.00 106.93 46.16 30.61 520.84 298.21 161.10 86.95 52.59 2.16 2.49 11.63 100.30 • 50F
1988 50.0 0.0 50.0 145.39 89.43 53.16 21.06 35.48 231. 15 140.83 86.41 51.90 13.51 1.45 1. 65 11.63 91.06 .,. 15F
1988 0.0 50.0 0.0 36.33 21.55 21.49 11.28 31.63 56.15 46.31 39.05 33.62 82.99 1. 25 1.48 11.63 151.58.1ooF
1988 50.0 50.0 50.0 116.99 108.98 64.99 33.11 33.59 283.24 110.14 103.55 62.21 65.50 1.89 2.26 11.63
1988 20.6 21.3 20.6 81.03 52.86 34.40 21.20 36.83 121.92 85.05 58.42 40.99 19.34 1. 32 1.53 11.63

1990 0.0 0.0 0.0 40.48 21.64 19.22 13.66 31.20 63.32 41.38 36.11 28.01 17 .04 1.04 1. 16 11. 11 92.39 • OF
1990 0.0 100.0 0.0 33.52 26.16 21.13 18.01 30.08' 46.22 40.63 36.42 33.28 61.92 1.63 2.03 11. 11 82.51 .,. 25F
1990 100.0 0.0 100.0 291.31 118.28 100.08 41.30 28.23 494.41 281.61 156.91 11.89 48.36 2.17 2.49 11. 11 13.93 .. 50F
1990 50.0 o 0 50.0 136.21 83.18 49.21 23.11 29.30 220.86 132.85 19.99 45.18 64.65 1.46 1.65 11. 11 66.48 .,. 15F
1990 0.0 50.0 0.0 36.13 26.55 19.65 14.93 29.94 55.39 43.11 35.35 29.29 11.18 1.25 1.48 11. 11 101.11 .looF
1990 50.0 50.0 50.0 165.45 102.52 60.91 29.65 29.16 210.32 161.12 96.61 55.58 58.14 1. 90 2.26 11 . 1 1
1990 20.6 21.3 20.6 11.51 49.94 31.10 18.44 29.11 123.24 80.22 53.51 35.93 69.06 1.32 1.53 11. 11

1995 0.0 0.0 0.0 40.02 25.38 16.15 10.33 11.03 61.68 41.68 28.56 19.81 48.23 1.05 1.18 10.44 55.21 • OF
1995 0.0 100.0 0.0 34.81 26.18 19.13 14.93 20.41 48.88 38.94 31.48 25.81 45.11 1.65 2.08 10.44 48.44 • 25F
1995 100.0 0.0 100.0 254.25 156.33 88.85 34.24 24.60 443.61241.15 134.44 60.34 40.11 2.22 2.54 10.44 42.59 • 50F
1995 50.0 0.0 50.0 120.21 14.43 43.33 19.12 19.45 202.56 111.32 61.39 34.42 44.12 1.48 1.68 10.44 31.53 • 15F
1995 0.0 50.0 0.0 36.93 24.91 11.05 11.18 17 .84 55.20 39.53 28.88 21.51 46.05 1. 21 1.51 10.44 53.91 .looF
1995 50.0 50.0 50.0 144.56 91.26 54.29 24.59 22.50 246.24 143.04 82.96 43.11 42.91 1. 93 2.31 10.44
1995 20.6 21.3 20.6 11.01 45.16 21.12 14.69 18.44 115.60 11.34 44.55 26.11 45.32 1. ;14 1. 56 10.44

2000 0.0 0.0 0.0 39.06 24.40 15.25 9.53 13.41 60.24 38.19 24.29 15.51 21.54 1.01 1. 20 10.08 42.12 • OF
2000 0.0 100.0 0.0 34.11 25.34 18.80 13.94 11.11 49.81 31.41 28.28 21.44 30.81 1.61 2.13 10.08 31.10 • 25F
2000 100.0 0.0 100.0 238.31 148.51 84.94 31.95 23.32 408.24 222.88 119.00 49.34 34.88 2.21 2.59 10.08 32.21 • 50F
2000 50.0 0.0 50.0 113.91 11.03 41.31 11.80 16.84 190. 39 101. 10 59.50 21.81 29.64 1. 51 1.11 10.08 28.10 • 15F
2000 0.0 50.0 0.0 36.08 24.01 16.11 10.94 14.13 54.59 36.84 25.12 11.31 28.06 1.29 1.54 10.08 36.10 .looF
2000 50.0 50.0 50.0 136.21 86.96 51.81 22.95 20.54 229.02 130.18 13.64 35.39 32.81 1.91 2.36 10.08
2000 20.6 21.3 20.6 61.91 43.24 26.40 13.66 15.51 110.25 65.56 39.09 21.52 28.65 1. 36 1. 59 10.08

TABLE 9 : CO AT 19.6 MPH.
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TABLE 10

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start
CAl. VMT Per'centages -------------- LOGV -------------- -------------- .LOGT -------------- -LOOV- -LOOT· -HOOV- ----HOGV----
Year PCCN PCHC PCCC ~~~~ loo'F ~~~ _15' F 100' F 0- looF 0-100F 0- 100F

1980 o 0 o 0 0.0 28.16 25 01 22.58 20.51 43.11 40.62 36.55 33.21 30.49 56.59 o 55 0.91 8.32 128.14 «- OF
1980 o 0 100.0 0.0 20.09 20.10 21.43 22.30 42.26 30.15 31.01 32.08 33.19 60.11 0.94 1.58 8.32 \ 11 .34 (II 25F
1980 100.0 0.0 100.0 236.05 131.83 80.90 41.53 29.45 319.84 189.08 112.11 61.19 40.36' 1. 16 1,.94 8.32 101.05 «- 50F
1980 50 0 0.0 50.0 101.33 61.94 44.66 30.61 31.19 141.11 95.01 63.59 44.63 49.56 0.18 1.29 8.32 91.15 (II 15F
1980 0.0 50.0' 0.-0 24.66 23.06 21.86 20.99 42.13 36.15 34.08 32.41 31.21 51.42 0.69 1,16 832 166 68 __ lOOF

1980 50.0 50.0 50.0 128.01 19.21 51.11 34.91 35.85 114.99 110.01 12.39 50.49 50.51 1.05 1.16 8.32
1980 20.6 21'.3 20.6 58.58 41.41 31.19 24.91 40.14, 81.94 59.01 45.21 36.61 54.14 0.12 1.20 8.32

1985 0.0 0.0 0.0 21.26 16.81 13.61 11.21 28.13 34.06 28.51 24.15 20.10 50.08 0.51 0.66 1.01 103.43 (II OF
1985 0.0 100.0 0.0 15.64 14.31 13.41 ·12.85 24.94 23.09 22.19 22.66 22.69 45.83 0.90 1.16 1.01 94.39 t!O 25F
1985 100.0 0.0 100.0 182.49 101.68 60.82 28.94 18.61 215.21 151.11 89.41 49.82 29.10 1.11 1.42 1.01 86.48 (Il 50F

1985 50.0 0.0 50.0 .81. 89 50.91 31.24 11.15 23.81 123.13 15.92 48.09 31.22 41.43 0.80 0.94 1.01 19.52 (Il 15F

1985 0.0 50.0 0.0 18.63 15.49 13.25 11.64 26.21 29.29 25.84 23.16 21.09 41.48 0.69 0.84 1.01 140.19 (11lOOF

1985 50.0 50.0 50.0 99.06 60.99 31.12 20.90 21.11 149.18 89.98 56.01 36.25 31.16 1.04 1.29 1.01
1985 20.6 21.3 20.6 44.51 30.00 20.60 14.11 25.36 61.80 46.39 33.31 25.19 45.10 0.73 0.87 7.01

1988 0.0 0.0 0.0 20.36 14.62 10.76 8.13 19.86 31.35 24.56 19.58 15.86 42.42 0.58 0.64 6.45 68.62 «- OF

1988 0.0 100.0 0.0 16.16 13.47 11.50 10.06 18.09 21.99 20.25 18.97 18.05 31.54 0.90 1.13 6.45 61 .83 ~ 25F

1988 100.0 0.0 100.0 160.38 . 95.45 53.51 23.02 15.32 247.82 142.63 80.54 41.18 25.23 1.20 1.38 6.45 55.92 lD 50F

1988 500 0.0 50.0 12.80 44.85 26.68 13.56 17.63 110.89 67.87 41.83 25.16 35.06 0.&1 0.92 6.45 50.17 @il 15F

1988 0.0 50.0 0.0 18.22 13.80 10.76 8.66 18.67 27.14 22.40 18.93 16.34 39.62 0.69 0.82 6.45 84. 51 ~lOOF

1988 50.0 50.0 50.0 88.21 54.46 32.50 16.54 16.71 . 134.91 81.44 49.76 29.92 31.38 1.05 1.26 6.45

1988 20.6 21.3 20.6 40.59 26.51 17.25 10.62 18.29 61.49 41.04 28.29 19.91 31.86 0.13 0.85 6.45

1990 0.0 0.0 0.0 20.32 13.85 9.62 6.82 15.39 30.64 22.88 17.42 13.51 36.44 0.58 0.64 6.16 51.51 • OF

1990 0.0 100.0 0.0 16.82 13.38 10.84 8.95 14.84 22.29 19.51 17.43 15.89 32.22 0.90 1.13 6.16 46.00 t' 25F
1990 100.0 0.0 100.0 148.31 89.12 50.08 20.56 14.09 235.66 134.77 75.29 31.23 23.12 1. 20 1.38 6.16 41.22 • 50F

1990 50.0 0.0 50.0 68.21 41.99 24.69 11.84 14.50 106.03 63.95 38.56 22.02 30.64 0.81 0.91 6.16 37.06 • 75F
1990 0.0 50.0 0.0 18.43 13.29 9.82 7.45 14.76 26.76 21.06 17.01 14.08 33.98 0.69 0.82 6.16 60.05 .100F
1990 50.0 50.0 50.0 82.56 51.25 30.46 14.76 14.47 128.98 77.14 46.36 26.56 27.67 1.05 1.25 6.16
1990 20.6 27.3 20.6 38.83 25.02 15.87 9.20 14.67 59.27 38.63 25.81 11.28 32.71 0.73 0.85 6.16

1995 0.0 0.0 0.0 20.29 12.85 8.17 5.21 8.51 30.32 20.37 13.87 9.58 22.72 0.58 0.65 5.79 30.78 (II OF
1995 0.0 100.0 0.0 17.69 13.26 9.98 7.54 10.25 24.01 19.05 15.29 12.46 21. 71 0.91 1.15 5.19 21.00. 25F

1995 100.0 0.0 100.0 128.61 79.15 45.00 17.30' 12.44 215.82 120.41 65.52 29.15 19.46 1.23 1.41 5.19 23.74 (10 50F
1995 50.0 0.0 50.0 60.90 37.70 21.95 9.66 9.78 99.01 57.34 32.88 16.65 20.97 0.82 0.93 5.19 20.92 • 75F
1995 0.0 50.0 0.0 18.72 12.64 8.62 5.95 8.93 27: 14 19.32 14.03 10.40 21.15 0.70 0.84 5.79 30.05 .looF
1995 50.0 50.0 50.0 73.15 46.21 27.49 12.42 11.34 119.95 69.13 40.40 20.81 20.58 1.07 1.28 5.79
1995 20.6 27.3 20.6 36.01 22.87 14.03 7.42 9.25 56.61 34.87 21.70 12.90 21.45 0.74 0.87 5.79

2000 0.0 0.0 0.0 19.90 12.43 7.71 4.85 6.86 30.31 19.20 12,18 7.15 13.51 0.59 0.67 5.59 23.82 (II OF

2000 o 0 100.0 0.0 17.41 12.91 9.58 7.10 9.05 25.14 18.87 14.20 10.12 15.29 0.93 1.18 5.59 20.69 • 25F

2000 100.0 00 100.0 121.43 75.69 43.27 16.28 11.88 205.25 112.06 59.82 24.10 17.50 1.26 1,44 5.59 11,,99 (II' 50F

2000 50.0 0.0 50.0 58.03 36.18 21.08 9.07 8.58 95.84 53.89 29.91 13.95 14.68 0.84 0.95 5.59 15.67 • 75F

2000 0.0 50.0 0.0 18.38 12.26 8.24 5.57 7.50 27.52 18.53 12.60 8.65 13.82 0.71 0.85 5.59 20.13 .looF

2000 50.0 50.0 50.0 69.42 44.30 26.42 11.69 10.46 115.19 65.46 31.01 11.11 16.39 1.09 1.31 5.59

2000 20.6 21.3 20.6 34.63 22 .03 13.45 6.96 7.90 55.53 32.98 19.63 10.16 14.14 0.16 0.88 5.59

TABLE 10 : CO AT 35.0 MPH,
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TABLE 11

lOW AlTnUDE

co EMISSION FACTORS (G~AMS/MIlE) AT 50.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGY -------------- -------------- lOGT -----.-------- -LOOV- -LOOT- -HDOV- ----HDGV----
Year ~~ pcee ~~ --M.f. --.n..:L 100' F ---2:....E.~~ --ll:£ 100' F 0-100F 0-100F 0-100F

1980 0.0 0.0 0.0 20.99 18.78 16.99 15.55 32.17 31.21 28.13 26.61 23.56 43.59 0.47 0.78 7.09 120.33 • OF
1980 0.0 100.0 0.0 14.94 15.44 16.02 16.69 31.33 23.21 23.91 24.69 25.53 46.39 0.80 1. 35 7.09 109.68 • 25F
1980 100.0 0.0 100.0 171.26 100.38 59.21 35.05 21.79 241.23 142.99 85.50 51.61 30.92 0.99 1.65 7.09 100.06 .. 50F
1980 50.0 0.0 50.0 78.81 50.11 33.13 22.93 27.61 112.29 72.41 48.62 34.25 38.07 0.66 1.10 7.09 91.37. 75F
1980 0.0 50.0 0.0 18.36 17 .24 16.41 15.82 31.32 27.78 26.22 25.01 24.12 44.05 0.59 0.99 7.09 155.80 .100F
1980 50.0 50.0 50.0 93.10 57.91 37.61 25.87 26.56 132.22 83.45 55.09 38.57 38.66 0.89 1.50 7.09
1980 20.6 27.3 20.6 43.17 30.73 23.26 18.70 29.83 62.46 45.17 34.68 28.22 41.56 0.61 1.02 7.09

1985 0.0 0.0 0.0 14.07 11.36 9.37 .7.89 19.61 22.51 19.08 16.36 14.19 32.85 0.49 0.57 6.03 96.68 .. OF
1985 0.0 100.0 0.0 9.93 9.29 8.89 8.67 16.96 15.01 14.96 15.02 15.16 30.17 0.77 0.99 6.03 88.23 • 25F
1985 100.0 0.0 100.0 116.55 68.36 38.74 19.18 12.29 174.22 100.09 57.45 32.47 19.34 1.00 1. 21 6.03 80.83 • 50F
1985 50.0 0.0 50.0 53.01 32.94 20.42 12.06 16.34 79.45 49.40 3".65 20.89 27.06 0.68 0.80 6.03 74.33 • 75F
1985 0.0 SO.O 0.0 12.15 10.31 8.99 8.04 18.13 19.26 17.19 15.58 14.34 31.18 0.59 0.72 6.03 131.04 .,00F
1985 50.0 50.0 50.0 63.24 38.83 23.82 13.93 14.63 94.61 57.53 36.23 23.81 24.76 0.88 1. 10 6.03
1985 20.6 27.3 20.6 28.92 19.60 13.67 9.67 17 .46 43.98 30;42 22.17 17.00 29.56 0.62 0.75 6.03

1988 0.0 0.0 0.0 12.15 8.93 6.73 5.20 13.01 19.04 15.17 12.29 10. 11 25.99 0.49 0.55 5.50 64.14 • OF
1988 0.0 100.0 0.0 9.26 7.88 6.88 6.16 11.35 12.92 12.08 11.49 11.09 22.90 0.77 0.96 5.50 57.79 .. 25F
1988 100.0 0.0 100.0 94.22 55.68 31.22 13.90 9.19 145.49 83.86 47.57 25. 11 15.10 1.02 ,. 18 5.50 52.27 .50F
1988 50.0 0.0 50.0 43.14 26.53 15.90 8.39 11.20 66.13 40.68 25.31 15.56 21.29 0.69 0.78 5.50 47.45 • 75F
1988 0.0 50.0 0.0 10.72 8.29 6.61 !i.44 12.03 16.31 13.68 11.74 10.29 24.23 0.59 0.70 5.50 78.99 .100F
1988 50.0 50.0 50.0 51.74 31.78 19.05 10.03 10.27 79.20 47.97 29.53 18.10 19.00 0.89 1.07 5.50
1988 20.6 27.3 20.6 24.02 15.76 10.41 6.63 11.73 36.76 24.76 17.30 12.42 23.10 0.63 0.72 5.50

1990 0.0 0.0 0.0 11.44 7.94 5.62 4.08 9.54 17.73 13.46 10.42 8.22 21.56 0.49 0.55 5.25 48.15 • OF
1990 0.0 100.0 0.0 9.20 7.43 6.11 5.15 8.76 12.46 11.07 10.04 9.29 18.85 0.77 0.96 5.25 43.00 • 25F
1990 100.0 0.0 100.0 82.91 49.54 27.82 11.70 7.97 132.70 75.98 42.60 21.40 13.22 1.02 1. 18 5.25 38.53 • 50F
1990 50.0 0.0 50.0 38.35 23.57 13.93 6.87 8.67 60.47 36.64 22.28 12.99 17.90 0.69 0.78 5.25 34.64 • 75F
1990 0.0 50.0 0.0 10.27 7.52 5.66 4.38 8.97 15.31 12.24 10.04 8.44 20.01 0.59 0.70 5.25 56.13 .100F
1990 50.0 50.0 50.0 46.05 28.48 16.97 8.42 8.36 72.58 43.52 26.32 15.35 16.03 0.90 1.07 5.25
1990 20.6 27.3 20.6 21.78 14.09 9.03 5.3'8 8.87 33.85 22.25 15.05 10.28 19.21 0.63 0.72 5.25

1995 0.0 0.0 0.0 10.62 6.75 4.30 2.76 4.59 16.01 10.81 7.41 5.16 12.15 0.50 0.56 4.93 28.77 • OF
1995 0.0 100.0 0.0 9.22 6.93 5.22 3.95 5.41 12.54 9.95 8.02 6.57 11.46 0.78 0.98 4.93 25.24 • 25F
1995 100.0 0.0 100.0 67.26 41.35 23.49 9.06 6.51 112.44 62.78 34.20 15.27 10.18 1.05 1. 20 4.93 22.19 • 50F
1995 50.0 0.0 50.0 31.89 19.73 11.49 5.08 5.19 51.89 30.11 17.31 8.83 11.11 0.70 0.79 4.93 19.56 .. 75F
1995 0.0 50.0 0.0 9.78 6.62 4.53 3.13 4.77 14.26 10.20 7.44 5.55 11.57 0.60 0.71 4.93 28.09 .100F
1995 50.0 50.0 50.0 38.24 24.14 14.36 6.51 5.96 62.49 36.37 21. 11 10.92 10.82 0.91 1.09 4.93
1995 20.6 27.3 20.6 18.84 11.97 7.35 3.90 4.93 29.70 18.34 11.46 6.86 11.40 0.63 0.74 4.93

2000 0.0 0.0 0.0 10.31 6.44 4.03 2.52 3.56 15.61 9.85 6.23 3.95 6.79 0.50 0.57 4.76 22.26 • OF
2000 0.0 100.0 0.0 9.02 6.69 4.96 3.68 4.69 12.93 9.69 7.27 5.48 7.75 0.79 1.00 4.76 19.34 • 25F
2000 100.0 0.0 100.0 62.95 39.24 22.43 8.44 6,16 105.30 57.49 30.68 12.63 8.96 1.07 1.23 4.76 16.82 • 50F
2000 50.0 0.0 50.0 30.08 18.76 10.93 4.70 4.45 49.22 27.66 15.34 7.13 7.44 0.71 0.81 4.76 14.65 .. 75F
2000 0.0 50.0 0.0 9.53 6.36 4.27 2.89 3.89 14. 15 9.51 6.45 4.42 6.97 0.61 0.73. 4.76 18.81 .,00F
2000 50.0 50.0 50.0 35.99 22.97 13.70 6.06 5.43 59.12 33.59 18.98 9.05 8.36 0.93 1.11 4.76
2000 20.6 27.3 20.6 17 .95 11.42 6.97 3.61 4.10 28.53 16.93 10.06 5.50 7. 14 0.64 0.75 4.76

TABLE " I eo AT 50.0 MPH.
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TABLE 12

LOW ALTITUOE

CO EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

COld/Hot Start
Cal. VMT Percentages -------------- LOGV ----~--------- -------------- LOGT -------------- -lOOV- -lOOT- -HOOV- ----HDGV----
Year PCCN PCHC PCCC ~~~ -"l..LE 100· F ~ ---..1.U~ -.IU 100· F 0- 100F 0- 100F 0- 100F

1980 0.0 0.0 0.0 19.15 11.19 15.61 14.34 29.26 28.18 26.00 23.14 21. 90 40.01 0.49 0.81 1.31 131 .34 (t OF
1980 0.0 100.0 0.0 13.69 14.16 14.12 15.36 28.69 21.53 22.20 22.93 23.13 42.90 0.83 1. 40 1.31 119.11 (t 25F
1980 100.0 0.0 100.0 155. 18 91. 21 53.91 32.01 19.95 221.30 131.49 18.83 41.11 28.61 1.02 1. 12 1.31 109 . 2 1 (t 50F
1980 50.0 0.0 50.0 11. 61 45.61 30.31 21.01 25.17 103.20 66.13 44.94 31.15 35.01 0.69 1.14 1.31 99.13 (t 15F
1980 0.0 50.0 0.0 16.11 15.80 15.09 14.58 28.51 25.61 24.28 23.21 22.42 40.61 0.61 1.02 1.31 170.04 (t l00F
1980 50.0 50.0 50.0 84.43 52.69 34.34 2~.12 24.32 121.41 16.85 50.88 35.12 35.15 0.93 1.56 1.31
1980 20.6 21.3 20.6 39.28 28.01 21.32 11.21 21.20 51.48 41.69 32.11 26.20 38.30 0.64 1.06 1.31

1985 0.0 0.0 0.0 12.30 10.00 8.31 1.04 11.31 19.86 16.92 14.58 12.11 28.84 0.51 0.59 6.26 105.52 (it OF
1985 0.0 100.0 0.0 8.58 8.10 1.81 1.61 15.00 13.23 13.23 13.33 13.49 26.69 0.19 1.03 6.26 96.30 .. 25F
1985 100.0 0.0 100.0 100.93 59.15 33.59 16.86 10.80 151.95 81.55 50.44 28.61 17 .06 1.04 1. 26 6.26 88.23 (t 50F
1985 50.0 0.0 50.0 46.06 28.65 11.84 10.68 14.43 69.65 43.46 21.98 18.59 23.19 0.10 0.83 6.26 81.12 .. 15F
1985 0.0 50.0 0.0 10.59 9.06 1.95 1.15 16.06 16.99 15.23 13.81 12.82 21.46 0.61 0.15 6.26 143.02 .. l00F
1985 50.0 50.0 50.0 54.16 33.63 20.10 12.21 12.90 82.59 50.39 31.88 21.08 21.81 0.92 1.14 6.26
1985 20.6 21.3 20.6 25.15 17 .10 12.00 8.58 15.45 38.62 26.83 19.66 15.16 26.01 0.64 0.11 6.26

1988 0.0 0.0 0.0 10.25 1.60 5.11 4.50 11.28 16.31 13.08 10.61 8.83 22.31 0.51 0.51 5.11 10.00 .. OF
1988 0.0 100.0 0.0 1.12 6.62 5.82 5.26 9.16 10.91 10.32 9.88 9.59 19.12 0.80 1.00 5.71 63.08 .. 25F
1988 100.0 0.0 100.0 19.18 46.11 26.21 11. 81 1.19 123.49 11.25 40.51 21.53 12.92 1.06 1.22 5.71 51.05 .. 50F
1988 50.0 0.0 50.0 36.33 22.35 13.43 1.19 9.64 56.31 34.16 21.12 13.46 18.25 0.11 0.81 5.11 51. 19 .. 15F
1988 0.0 50.0 0.0 9.01 1.02 5.65 4.68 10.40 13.94 11.11 10.16 8.95 20.82 0.61 0.73 5.11 86.22 .. 100F
1988 50.0 50.0 50.0 43.45 26.66 16.02 8.54 8.11 61.23 40.19 25.19 15.56 16.32 0.93 1.11 5.11
1988 20.6 21.3 20.6 20.22 13.30 8.83 5.69 10.12 31.31 21.21 14.90 10.18 19.83 0.65 0.15 5.11

1990 0.0 0.0 0.0 9.46 6.61 4.11 3.44 8.12 14.92 11.40 8.89 1.06 18.26 0.51 0.51 5.45 52.55 .. OF
1.990 0.0 100.0 0.0 1.54 6.12 5.01 4.29 1.31 10.36 9.26 8.45 1.88 15.91 0.80 1.00 5.45 46.93 .. 25F
1990 100.0 0.0 100.0 b8.44 40.83 22.93 9.13 6.61 110.13 63.44 35.62 18.02 11.10 1.06 1. 22 5.45 42.05 .. 50F
1990 50.0 0.0 50.0 31.11 19.48 11.53 5.75 1.31 50.65 30.15 18.77 11.04 15.13 0.11 0.81 5.45 37.81 @II 15F
1990 0.0 50.0 0.0 8.46 6.23 4.12 3.68 1.61 12.84 10.33 8.53 1.22 16.96 0.62 0.73 5.45 61.26 .. 100F
1990 50.0 50.0 50.0 31.99 23.41 14.00 1.01 6.99 60.54 36.35 22.04 12.95 13.54 0.93 1.11 5.45
1990 20.6 21.3 20.6 18.00 11.66 1.50 4.51 1.50 28.36 18.11 12.12 8.16 16.26 0.65 0.75 . 5.45

1995 0.0 0.0 0.0 8.56 5.44 3.41 2.23 3.14 12.98 8.19 6.05 4.23 9.92 0.52 0.58 5.12 31.40 .. OF
1995 0.0 100.0 0.0 1.42 5.58 4.21 3.19 4.38 10.12 8.04 6.49 5.33 9.32 0.81 1.02 5.12 21.55 (t 25F
1995 100.0 0.0 100.0 54.20 33.30 18.92 1.30 5.24 90.18 50.11 21.64 12.31 8.24 1.09 1. 25 5.12 24.22 .. 50F
1995 50.0 0.0 50.0 25.10 15.90 9.26 4.10 4.20 41.98 24.31 14.04 7.18 9.04 0.13 0.82 5.12 21 .35 (t 15F
1995 0.0 50.0 0.0 1.88 5.34 3.65 2.53 3.81 11.55 8.21 6.05 4.53 9.43 0.62 0.14 5.12 30.66 .. IOOF
1995 50.0 50.0 50.0 30.81 19.44 11.56 5.25 4.81 50.45 29.38 11.01 8.85 8.18 0.95 1. 13 5.12
1995 20.6 21.3 20.6 15.18 9.65 5.93 3.15 4.00 24.03 14.86 9.31 5.59 9.28 0.66 0.11 5.12

•
2000 0.0 0.0 0.0 8.29 5.18 3.23 2.02 2.86 12.51 1.89 4.99 3.16 5.41 0.52 0.59 4.95 24.30 (t OF
2000 0.0 100.0 0.0 1.25 5.38 3.99 2.96 3.11 10.31 1.16 5.82 4.38 6.18 0.82 1.04 4.95 21.10 .. 25F
2000 100.0 0.0 100.0 50.51 31.52 18.02 6.18 4.95 84.33 46.04 24.51 10.10 1. 18 1.11 1. 21 4.95 18:35 .. 50F
2000 50.0 0.0 50.0 24.11 15.01 8.18 3.18 3:51 39.43 22.16 12.28 5.11 5.94 0.14 0.84 4.95 15.98 (t 15F
2000 0.0 50.0 0.0 1.66 5.11 3.43 2.32 3.12 11. ~.4 1..·62 5.16 3.53 5.55 0.63 0.15 4.95 20.53 (tl00F
2000 50.0 50.0 50.0 28.91 18.45 11.00 4.81 4.36 41.35 26.90 15.20 1.24 6.68 0.91 1.16 4.95
2000 20.6 21.3 20.6 14.42 9.11 5.60 2.90 3.29 22.85 13.56 8.06 4.40 5.10 0.61 0.18 4.95

TABLE 12 : CO AT 55.0 MPH.
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TABLE 13

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start
Cal. VMT Perc.entages -------------- LOGY -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----
Year PCCN PCHC~ ~~~~ 1oo"F ~~~~ 100"F 0-100F 0-1ooF 0-1ooF

1980 0.0 0.0 0.0 3.44 2.98 2.60 2.27 1.68 4.37 3.83 . 3.37 2.97 2.29 2.09 2.81 38.90 7.01 " OF
1980 0.0 100.0 0.0 4.79 4.23 3.75 3.33 2.35 6.18 5.50 4.91 4.40 3.18 2.44 3.36 38.90 6.53 f/ 25F
1980 100.0 0.0 100.0 4.13 3.81 3.56 3.36 2.56 4.57 4.46 4.40 4.37 3.59 2.63 3.64 38.90 6.10 " 50F
1980 50.0 0.0 50.0 3.83 3.45 3.13 2.87 2.18 4.52 4.21 3.96 3.76 3.02 2.34 3.18 38.90 5.72 " 75F
1980 0.0 50.0 0.0 4.20 3.69 3.24 2.86 2.06 5.40 4.77 4.24 3.78 2.80 2.25 3.06 38.90 4.12 "1ooF
1980 50.0 50.0 50.0 4.46 4.02 3.65 3.34 2.45 5.:37 4.98 4.65 4.38 3.38 2.54 3.50 38.90
1980 20.6 27.3 20.6 4.02 3.56 3 .17 2.84 2.10 5.00 4.50 4.09 3.74 2.87 2.28 3.10 38.90

1985 0.0 0.0 0.0 2.59 2.24 1.94 1.68 1.05 4.21 3.64 3.16 2.75 1.91 2.14 2.35 32.53 5.79 _ OF
1985 0.0 100.0 0.0 3.84 3.32 2.88 2.50 1.55 6.20 5.49 4.88 4.34 2.83 2.18 2.80 32.53 5.43 " 25F
1985 100.0 0.0 100.0 3.82 3.40 3.05 2.75 1.59 6.21 5.45 4.84 4.35 '2.79 2.32 3.02 32.53 5.11 _ 50F

1985 50.0 0.0 50.0 3.20 2.82 2.49 2.22 1. 33 5.21 4.56 4.02 3.58 2.38 2.22 2.65 32.53 4.83 " 75F
1985 0.0 50.0 0.0 3.23 2.79 2.42 2.11 1.31 5.24 4.60 4.05 3.58 2.40 2.16 2.55 32.53 3.59 "1OOF
1985 50.0 50.0 50.0 3.83 3.36 2.96 2.63 1.57 6.20 5.47 4.86 4.34 2.81 2.25 2.91 32.53
1985 20.6 27.3 20.6 3.19 2.78 2.43 2.14 1. 31 5.19 4.55 4.00 3.54 2.37 2.18 2.59 32.53

1988 0.0 0.0 0.0 2.40 2.05 1. 76 1.52 0.82 4.23 3.63 3.12 2.69 1.77 1. 81 2.06 27.71 5.46 '" OF
1988 0.0 100.0 0.0 '3.75 3.16 2.67 2.27 1.28 6.22 5.47 4.82 4.25 2.65 1. 81 2.45 27.71 5.16 " 25F
1988 100.0 0.0 100.0 3.77 3.32 2.92 2.59 1. 30 6.65 5.70 4.92 4.29 2.48 1.93 2.63 27.71 4.88 " 50F
1988 50.0 0.0 50.0 3.06 2.66 2.32 2.04 1.06 5.42 4.66 4.02 3.50 2.14 . 1.86 2.32 27.71 4.63 " 75F
1988 0.0 50.0 • 0.0 3.05 2.59 2.21 1.89 1.05 5.23 4.56 3.98 3.48 2.22 1. 81 2.23 27.71 2.83 _1ooF

1988 50.0 50.0 50.0 3.76 3.24 2.80 2.43 1.29 6.43 5.59 4.87 4.27 2.57 1. 87 2.54 27.71
1988 20.6 27.3 20.6 3.02 2.60 2.24 1.93 1.04 5.27 4.56 3.96 3.46 2.17 1. 83 2.26 27.71

1990 0.0 0.0 0.0 2.37 2.02 1. 79 1. 48 0.73 4.12 3.53 3.03 2.60 1.60 1. 70 1.83 23.77 5.47 '" OF
1990 0.0 100.0 0.0 3.83 3.18 2.64 2.21 1. 18 6.16 5.34 4.65 4.05 2.43 1.69 2.17 23.77 5.19 " 25F
1990 100.0 0.0 100.0 3.80 3.32 ~.9·1 2.56 1.20 6.49 5.55 4.77 4.13 2.23 1.80 2.33 23.77 4.92 '" 50F
1990 50.0 0.0 50.0 3.04 2.64 2.29 1.99 0.96 5.27 4.52 3.88 3.35 1.92 1.74 2.05 23.77 4.67 '" 75F
1990 0.0 50.0 0.0 3.06 2.57 2.17 1.83 0.95 5.13 4.43 3.83 3.32 2.02 1. 70 1.98 23.77 '2.61 "'1ooF
1990 50.0 50.0 50.0 3.81 3.25 2.78 2.38 1. 19 6.32 5.45 4.71 4.09 2.33 1. 74 2.25 23.77
1990 20.6 27.3 20.6 3.02 2.57 2.20 1.88 0.94 5.14 4.43 3.82 3.30 1.96 1. 72 2.00 23.77

1995 0.0 0.0 0.0 2.35 2.00 1. 70 1. 44 '0.61 3.89 3.31 2.81 2.39 1.24 1. 61 1.67 19.93 5.52 " OF
199~ 0.0 100.0 0.0 4.02 3.26 2.65 2.15 1.07 ';;.05 5.07 4.26 3.59 1.96 1.59 1.97 19.93 5.25 " 25F
1995 100.0 0.0 100.0 3.80 3.32 2.90 2.54 1.09 5.91 5.06 4.34 3.74 .~. 77 1.68 2.12 19.93 5.00 '" 50F
1~95 50.0 0.0 50.0 3.02 2.61 2.26 1.95 0.83 4.85 4.14 3.54 3.03 1.50 1.64 1.87 19.93 4.76 '" 75F
1995 0.0 50.0 0.0 3.12 2.58 2.14 1. 77 0.82 4.91 4.15 3.50 2.97 1.59 1.60 1.80 19.93 2.37 "'1OOF
1995 50.0 50.0 50.0 3.91 3.29 2.78 2.35 1.08 5.98 5.07 4.30 3.66 1. 87 1.63 2.04 19.93

1995 20.6 27.3 20.6 3.04 2.57 2.16 1.83 0.82 4.84 4. 11 3.49 2.97 1. 53 1.62 1.82 19.93

2000 0.0 0.0 0.0 2.35 2.00 1. 70 1. 44 0.59 3.61 3.06 2.60 2.20 0.99 1.60 1.65 18.80 5.47 '" OF

2000 0.0 100.0 0.0 4.09 3.31 2.67 2.15 1.05 5.82 4.76 3.90 3.19 1.62 1. 57 1.95 18.80 5.21 " 25F
2000 100.0 0.0 100.0 3.81 3.34 2.92 2.55 1.08 5.24 4.53 3.92 3.40 1.49 1. 67 2.09 18.80 4.96 '" 50F
2000 50.0 0.0 50.0 3.02 2.61 2.26 1. 95 0.81 4.36 3.74 3.21 2.76 1. 22 1.63 1.85 18.80 4.72 _ 75F

2000 0.0 50.0 0.0 3.15 2.60 2.14 1. 77 0.80 4.63 3.85 3.20 2.66 1.28 1.59 1.78 18.80 2.29 "1ooF

2000 50.0 50.0 50.0 3.95 3.32 2.79 2.35 1.06 5.53 4.64 3.91 3.29 1.56 1.62 2.02 18.80

2000 20.6 27.3 20.6 3.06 2.58 2.17 1. 83 0.80 4.47 3.77 3.18 2.68 1.24 1. 61 1.80 18.80

TABLE 13 : NOx AT 5.0 MPH.
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TABLE 14

LOW ALTITUOE

NOx EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- ~DGT -------------- -LDOV- -LDDT- -HDDV- ----HOGV----
Year PCCN PCHC~ --2:£~~ -1.D 1oo"F --2:£~ --&.f -.TIL£. 100· F 0- 100F 0- looF 0- looF

1980 0.0 0.0 0.0 3.26 2.84 2.48 2.17 1. 61 4.17 3.67 3.25 2.88 2.22 1. 74 2.33 32.27 7.36 • OF
1980 0.0 100.0 0.0 4.56 4.03 3.58 3.18 2.25 5.94 5.31 4.76 4.28 3.08 2.02 2.79 32.21 6.86 • 25F
1980 100.0 0.0 100.0 3.92 3.63 3.39 3.21 2.43 4.38 4.29 4.25 4.24 3.44 2.19 3.02 32.27 6.41 • 50F
1980 50.0 0.0 50.0 3.63 3.28 2.99 2.75 2.08 4.33 4.05 3.82 3.65 2.91 1. 94 '2.64 32.27 6.01 • 75r
1980 0.0 50.0 0.0 3.99 3.51 3.10 2.74 1.97 5.17 4.59 4.10 3.67 2.72 1.86 2.54 32.27 4.33 .,ooF
1980 50.0 50.0 50.0 4.24 3.83 3.49 3.20 2.34 5.16 4.80 4.50 4.26 3.26 2.10 2.90 32.27
1980 20.6 27.3 20.6 3.81 3.39 3.03 2.72 2.00 4.79 4.33 3.95 3.63 2.78 1.89 2.57 32.27

1985 0.0 0.0 0.0 2.43 2.10 1. 82 1.58 1.00 3.97 3.44 3.00 2.61 1.83 1.78 1.95 26.99 6.08 (a OF
1985 0.0 100.0 0.0 3.59 3. 11 2.70 2.36 1. 47 5.86 5.21 4.63 4.13 2.71 1.81 2.33 26.99 5.70.25r
1985 100.0 0.0 100.0 3.55 3.17 2.85 2.58 1.51 5.82 5.13 4.57 4.13 2.66 1.92 2.51 26.99 5.37 • 50F
1985 50.0 0.0 50.0 2.99 2.64 2.34 2.09 1. 26 4.90 4.30 3.81 3.40 2.28 1.84 2.20 26.99 5.07 • 75f
1985 0.0 50.0 0.0 3.02 2.62 2.28 1.99 1. 25 4.96 4.36 3.85 3.41 2.29 1. 79 2.12 26.99 3.71 .,ooF
1985 50.0 50.0 50.0 3.57 3.14 2.78 2.47 1.49 5.84 5.17 4.60 4.13 2.68 1. 87 2.42 26.99
1985 20.6 27.3 20.6 2.98 2.60 2.28 2.01 1. 24 4.89 4.30 3.80 3.37 2.27 1.81 2.15 26.99.
1988 0.0 0.0 0.0 2.21 1.90 1.63 1. 41 0.77 3.95 3.40 2.93 2.53 1. 67 1.50 1.71 22.99 5.74 • OF
1988 0.0 100.0 0.0 3.45 2.91 2.47 2.10 1. 19 5.82 5.13 4.53 4.00 2.50 1.50 2.03 22.99 5.42 • 25F
1988 100.0 0.0 100.0 3.46 3.05 2.69 2.39 1. 21 6.17 5.31 4.60 4.03 2.34 1.60 2.18 22.99 5.13 • 50F
1988 50.0 0.0 50.0 2.81 2.45 2.14 1. 88 0.99 5.04 4.35 3.77 3.29 2.02 1. 55 1. 92 22.99 4.86 • 75F
1988 0.0 50.0 0.0 2.81 2.39 2.04 1. 75 0.98 4.90 4.28 3.74 3.28 2.10 1. 50 1.85 22.99 2.97 .,ooF
1988 50.0 50.0 50.0 3.46 2.98 2.58 2.24 1. 20 6.00 5.22 4.56 4.02 2.42 1.55 2. 11 22.99
1988 20.6 27.3 20.6 2.79 2.40 2.. 07 1. 79 0.97 4.92 4.27 3.72 3.25 2.05 1. 52 1.87 22.99

1990 0.0 0.0 o.r 2.16 1.85 1.58 1. 35 0.67 3.82 3.28 2.81 2.42 1.50 1.41 1. 52 19.72 5.75 • OF
1990 0.0 100.0 O.v 3.49 2.90 2.42 2.02 1.09 5.71 4.96 4.33 3.78 2.27 1.40 1.80 19.72 5.45 (a 25F
1990 100.0 0.0 100.0 3.46 3.03 2.66 2.34 1. 10 5.98 5.13 4.42 3.84 2.09 1. 49 1.93 19.72 5.17 • 50F
1990 50.0 0.0 50.0 2.77 2.41 2.09 1.82 0.88 4.88 4.18 3.61 3.13 1.80 1.45 1.70 19.72 4.91 {I> 75F
1990 0.0 50.0 0.0 2.79 2.35 1.98 1.67 0.87 4.76 4.12 3.57 3.10 1.89 1. 41 1.64 19.72 2.74 {l>1ooF
1990 50.0 50.0 50.0 3.47 2.96 2.54 2.18 1.10 5.85 5.05 4.38 3.81 2.18 1.45 1.87 19.72
1990 20.6 27.3 20.6 2.76 2.35 2.01 1. 72 0.87 4:77 4.11 3.55 3.08 1.84 1. 42 1.66 19.72

1995 0.0 0.0 0.0 2.12 1.80 1.53 1.30 0.55 3.54 3.01 2.57 2.18 1.14 1. 34 1. 38 16.54 5.80 {I> OF
1995 0.0 100.0 0.0 3.62 2.94 2.39 1.94 0.96 5.50 4.62 3.89 3.28 1. 79 1. 32 1.. 64 16.54 5.52 • 25F
1995 100.0 0.0 100.0 3.43 2.99 2.62 2.29 0.99 5.38 4.61 3.96 3.41 1.62 1.40 1. 76 16.54 5.25 • 50F
1995 50.0 0.0 50.0 2.72 2.35 2.03 1. 76 0.75 4.42 3.77 3.23 2.77 1. 37 1. 36 1.55 16.54 5.00 • 75F
1995 0.0 50.0 0.0 2.81 2.33 1.92 1.59 0.74 4.47 3.78 3.20 2.71 1. 45 1. 33 1.50 16.54 2.49 .,ooF
1995 50.0 50.0 50.0 3.52 2.97 2.50 2. 11 0.97 5.44 4.62 3.92 3.34 1. 71 1. 36 1.70 16.54
1995 20.6 27.3 20.6 2.74 2.31 1.95 1.65 0.74 4.41 3.74 3.18 2.71 1.41 1. 34 1. 51 16.54

2000 0.0 0.0 0.0 2. 11 1. 79 1.53 1.30 0.53 3.25 2.76 2.;34 1.99 0.89 1. 33 1. 37 15.60 5.75 • OF
2000 0.0 100.0 0.0 3.68 2.97 2.40 1.94 0.94 5.25 4.29 3.52 2.88 1.46 1.31 1.62 15.60 5.47 • 25F
2000 100.0 0.0 100.0 3.43 3.00 2.62 2.29 0.97 4.73 4.09 3.54 3.06 1. 35 1. 38 1. 73 15.60 5.21 • 50F
2000 50.0 0.0 50.0 2.72 2.35 2.03 1.76 0.73 3.94 3.38 2.90 2.49 1.10 1. 35 1.53 15.60 4.96 • 75F
2000 0.0 50.0 0.0 2.84 2.34 1.93 1.59 0.72 4.18 3.47 2.89 2.40 1. 16 1. 32 1.48 15.60 2.41 .,ooF
2000 50.0 50.0 50.0 3.56 2.99 2.51 2.11 0.96 4.99 4.19 3.53 2.97 1.41 1.34 1.67 15.60
2000 20.6 27.3 20.6 2.75 2.32 1.95 1.64 0.72 4.04 3.40 2.87 2.42 1. 12 1.33 1.49 15.60

TABLE 14 : NOx AT 10.0 MPH.
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TABLE 15

LOW AL TIlUDE

NDx EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LDDV- 7LDDT- -HOOV- ----HOGV----

~ PCCN~.~ --2.:.f~~ ---1.U 100' F ~~~~ loo'F 0-looF 0-looF 0-looF

1980 0.0 0.0 0.0 3.44 3.01 2.64 2.33 1.74 4.43 3.93 3.49 3.12 2.41 1.34 1.80 24.91 8.04 {II OF
1980 0.0 100.0 0.0 4.78 4.25 3.78 3.38 2.40 6.31 5.67 5.10 4.61 3.34 1.56 2.15 24.91 7.49 • 25F
1980 100.0 0.0 100.0 4.06 3.78 3.57 3.40 2.59 4..61 4.56 4.54 4.56 3.69 1.69 2.33 24.91 7.00 {II 50F
1980 50.0 0.0 50.0 3.80 3.45 3.17 2.93 2.23 4.58 4.32 4.10 3.94 3.14 1.50 2.04 24.91 6.56 • 75F
1980 0.0 50.0 0.0 4.21 3.71 3.29 2.92 2. 12 5.50 4.91 4.41 3.97 2.95 1.44 1.96 24.91 4.73.1ooF
1980 50.0 50.0 50.0 4.42 4.01 3.67 3.39 2.50 5.46 5. 11 4.82 4.59 3.51 1.62 2.24 24.91
1980 20.6 27.3 20.6 4.01 3.58 3.21 2.90 2.15 5.08 4.63 4.25 3.92 3.01 1.46 1.98 24.91

1985 0.0 0.0 0.0 2.39 2.07 1. 81 1:58 1.02 3.89 3.40 2.97 2.61 1. 85 1. 37 1.51 20.83 6.65 {II OF
1985 0.0 100.0 0.0 3.48 3.04 2.66 2.34 1. 48 5.75 5.13 4.59 4.11 2.72 1. 39 1.80 20.83 6.23 • 25F
1985 100.0 0.0 100.0 3.39 3.05 2.76 2.52 1. 51 5.56 4.96 4.47 4.09 2.69 1.49 1.94 20.83 5.87 • 50F
1985 50.0 0.0 50.0 2.89 2.57 2.29 2.06 1.29 4.74 4.20 3.75 3.39 2.31 1.42 1.70 20.83 5.54 • 75F
1985 0.0 50.0 0.0 2.96 2.58 2.26 1.98 1.27 4.87 4.31 3.82 3.40 2.32 1.38 1.64 20.83 4.12 .looF

1985 50.0 50.0 50.0 3.44 3.04 2.71 2.43 1.50 5.65 5.04 4.53 4.10 2.71 1.44 1.87 20.83
1985 20.6 27.3 20.6 2.91 2.55 2.25 2.00 1.27 4.78 4.23 3.76 3.37 2.30 1.40 1.66 20.83

1988 0.0 0.0 0.0 2.06 1. 77 1.53 1.32 0.75 3.74 3.23 2.80 2.43 1.63 1.16 1. 32 17.74 6.27 {II O~

1988 0.0 100.0 0.0 3.17 2.69 2.30 1.97 1. 14 5.51 4.88 4.32 3.84 2.43 1.16 1.57 17.74 5.92 • 25F

1988 100.0 0.0 100.0 3.16 2.79 2.48 2.21 1. 15 5.73 4.97 4.35 3.85 2.29 1.23 1.68 17.74 5.61 • 50F
1988 50.0 0.0 50.0 2.59 2.27 1.99 1. 76 0.95 4.72 4.10 3.58 3.15 1.98 1. 19 1. 48 17.74 5.31 • 75F

1988 0.0 50.0 0.0 2.60 2.23 1. 91 1.65 0.95 4.64 4.07 3.58 3.15 2.04 1.16 1. 43 17.74 3.25.1ooF

1988 50.0 50.0 50.0 3.16 2.74 2.39 2.09 1. 15 5.62 4.92 4.33 3.84 2.36 1. 20 1.63 17.74

1988 20.6 27.3 20.6 2.58 2.23 1.93 1.68 0.94 4.64 4.05 3.55 3.12 2.00 1. 17 1.45 17.74

1990 0.0 0.0 0.0 1.95 1.67 1.43 1.23 0.63 3.54 3.04 2.62 2.27 1. 43 1.09 1. 17 15.22 6.29 {II OF

1990 0.0 100.0 0.0 3.11 2.60 2.17 1.83 1.00 5.28 4.61 4.04 3.54 2.16 1.08 1.39 15.22 5.95 • 25F
1990 100.0 0.0 100.0 3.08 2.70 2.37 2.09 1.01 5.46 4.71 4.09 3.58 1.99 1.15 1.49 15.22 5.65 • 50F

1990 50.0 0.0 50.0 2.49 2.16 1.88 1.64 0.81 4.48 3.86 3.35 2.93 1. 72 1. 12 1. 32 15.22 5.36 • 75F

1990 0.0 50.0 0.0 2.50 2. 11 1. 79 1.52 0.81 4.41 3.83 3.33 2.91 1.80 1.09 1.27 15.22 3.00 (Io1ooF

1990 50.0 50.0 50.0 3.09 2.65 2.27 1.96 1.00 5.37 4.66 4.06 3.56 2.08 1. 12 1.44 15.22
1990 20.6 27.3 20.6 2.47 2. 11 1. 81 1. 56 (I. 80 4.40 3.81 3.31 2.89 1. 75 1.10 1.28 15.22

1995 0.0 0.0 0.0 1.82 1. 55 1. 32 1. 12 0.48 3.13 2.67 2.27 1.94 1.02 1.03 1.07 12.76 6.33 {II OF

1995 0.0 100.0 0.0 3. 11 2.53 2.05 1.67 0.83 4.85 4.08 3.45 2.92 1.61 1.02 1. 26 12.76 6.03 {II 25F
1995 100.0 0.0 100.0 2.95 2.58 2.25 1.97 0.85 4.74 4.07 3.50 3.02 1.45 1.08 1. 35 12.76 5.74 • 50F

1995 50.0 0.0 50.0 2.34 2.03 1.75 1.51 0.65 3.90 3.33 2.86 2.45 1.23 1.05 1. 20 12.76 5.46 • 75F
1995 0.0 50.0 0.0 2.42 2.00 1.66 1. 38 0.64 3.95 3.34 2.83 2.41 1. 31 1.02 1. 1.5 12.76 2.73 {IIlooF

1995 50.0 50.0 50.0 3.03 2.55 2.15 1.82 0.84 4.80 4.08 3.47 2.97 1. 53 1.05 1. 31 12.76
1995 20.Ei 27.3 20.6 2.36 1.99 1.68 1. 42 0.64 3.89 3.31 2.82 2.41 1.26 1.03 1.17 12.76

2000 0.0 0.0 0.0 1.80 1.53 1.30 1 . 11 0.45 2.81 2.38 2.02 1. 71 0.77 1.03 1.05 12.04 6.28 {II OF
2000 0.0 100.0 .0.0 3.15 2.54 2.05 1.66 0.81 4.52 3.70 3.03 2.49 1. 26 1. 01 1. 25 12.04 5.98 {II 25F

2000 100.0 0.0 100.0 2.93 2.56 2.24 1.96 0.83 4.08 3.53 3.05 2.64 1.16 1.07 1. 34 12.04 5.69 • 50F
2000 50.0 0.0 50.0 2.32 2.01 1. 74 1.50 0.63 3.40 2.91 2.50 2.14 0.95 1.04 1 . 18 12.04 5.42 • 7SF

2000 0.0 50.0 0.0 2.42 2.00 1.65 1. 36 0.61 3.60 2.99 2.49 2.07 1.00 1.02 1. 14 12.04 2.63 .looF
2000 50.0 50.0 50.0 3.04 2.55 2.15 1. 81 0.82 4.30 3.61 3.04 2.56 1.21 1.04 1.29 12.04

2000 20.6 27.3 20.6 2.35 1.98 1. 67 1. 41 0.61 3.48 2.93 2.47 2.09 0.97 1.03 1.15 12.04

TABLE 15 : NOx AT 19.6 MPH.
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TABLE 16

LOW AL TI TUOE

NOx EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV ---- .. --------- -------------- lOGT -------------- -LOOV- -LOOT- -HOOV- ----HOGV----
Year ~ PCHC PCCC ~~~ --.1.!Lf. 100· F ~ --..au~ --.1.!Lf. 100· F 0-looF 0- looF 0-1ooF

1980 0.0 0.0 0.0 3.99 3.50 3.08 2.72 2.04 5.14 4.56 4.07 3.64 2.83 1.16 1. 56 21.60 9.14 " OF
1980 0.0 100.0 0.0 5.50 4.89 4.31 3.91 2.80 7.26 6.53 5.90 5.34 3.89 1.36 1.87 21.60 8.51 " 25F
1980 100.0 0.0 100.0 4.60 4.32 4.09 3.92 3.03 5.27 5.24 5.25 5.29 4.31 1. 46 2.02 21.60 7.95 " 50F
1980 50.0 0.0 50.0 4.36 3.98 3.67 3.40 2.61 5.28 4.99 4.76 4.59 3.68 1. 30 1. 77 21.60 7.46 " 75F
1980 0.0 50.0 0.0 4.86 4.30 3.82 3.40 2.48 6.35 5.69 5. 11 4.61 3.44 1. 25 1.70 21.60 5.37 .1ooF
1980 50.0 50.0 50.0 5.05 4.60 4.23 3.92 2.91 6.26 5.88 5.57 5.32 4.10 1.41 1.94 21.60
1980 20.6 27.3 20.6 4.62 4. 14 3.13 3:38 2.52 5.86 5.36 4.93 4.57 3.52 1.26 1. 72 21.60

1985 0.0 0.0 0.0 2.56 2.23 1. 95 1. 11 1. 14 4.16 3.64 3.20 2.83 2.03 1. 19 1. 31 18.07 7.55 • OF
1985 0.0 100.0 0.0 3.68 3.23 2.84 2.51 1.63 6.12 5.48 4.91 4.42 2.97 1. 21 1.56 18.07 7.08 • 25F
1985 100.0 0.0 100.0 3.51 3.18 2.90 2.66 1.66 5.78 5.20 4.75 4.40 2.95 1.29 1.68 18.07 6.66 • 50F
1985 50.0 0.0 50.0 3.05 2.72' 2.45 2.21 1.42 4.98 4.45 4.02 3.66 2.54 1.23 1. 47 18.07 6.30 • 75F
1985 0.0 50.0 0.0 3.15 2.76 2.43 2.15 1.41 5.20 4.62 4. 11 3.68 2.54 1. 20 1.42 18.07 4.68 "1ooF
1985 50.0 50.0 50.0 3.60 3.20 2.87 2.59 1.64 5.95 5.34 4.83 4.41 2.96 1. 25 1.62 18.07
1985 20.6 27.3 20.6 3.09 2.72 2.42 2.16 1.40 5.07 4.51 4.04 3.64 2.52 1.21 1.44 18.07

1988 0.0 0.0 0.0 2.06 1. 78 1.54 1. 34 0.78 3.84 3.34 2.90 2.54 1. 72 1.01 1.14 15.39 7.13 • OF
1988 0.0 100.0 0.0 3.12 2.67 2.29 1.98 1. 18 5.66 5.03 4.47 3.99 2.56 1.01 1. 36 15.39 6.73 • 25F
1988 100.0 0.0 100.0 3.09 2.74 2.44 2.19 1. 18 5.18 5.05 4.46 3.98 2.42 1.07 1.46 15.39 6.37 • 50F
1988 50.0 0.0 50.0 2.57 2.25 1.99 1. 76 0.99 4.81 4.20 3.70 3.28 2.09 1.03 1.29 15.39 6.04 • 75F
1988 0.0 50.0 0.0 2.59 2.23 1.93 1.61 0.99 4.18 4.21 3.12 3.29 2.16 1.01 1. 24 15.39 3.69 .1ooF
1988 50.0 50.0 50.0 3.10 2.10 2.31 2.09 1. 18 5.12 5.04 4.41 3.99 2.49 1.04 1. 41 15.39
1988 20.6 21.3 20.6 2.56 2.22 1.94 1.69 0.98 4.15 4.11 3.61 3.25 2.11 1.02 1. 25 15.39

1990 0.0 0.0 0.0 1.81 1.61 1. 38 1. 19 0.63 3.54 3.06 2.65 2.30 1.41 0.95 1.02 13.21 1.14 • OF
1990 0.0 100.0 0.0 2.94 2.41 2.08 1.16 0.98 5.28 4.63 4.07 3.59 2.22 0.94 1.20 13.21 6.76 • 25F
1990 100.0 0.0 100.0 2.91 2.55 2.25 1.99 0.99 5.39 4.68 4.09 3.61 2.05 1.00 1.29 13.21 6.41 • 50F
1990 50.0 0.0 50.0 2.31 2.06 1.80 1.58 0.81 4.45 3.86 3.31 2.96 1. 78 0.91 1.14 13.21 6.09 • 15F
1990 0.0 50.0 0.0 2.39 2.03 1.13 1. 41 0.81 4.41 3.85 3.31 2.96 1.86 0.94 1.10 13.21 3.41 .1ooF
1990 50.0 50.0 50.0 2.92 2.51 2.11 1.88 0.99 5.34 4.65 4.08 3.60 2.13 0.91 1. 25 13.21
1990 20.6 21.3 20.6 2.36 2.02 1.14 1.50 0.80 4.39 3.82 3.34 2.93 1.81 0.95 1 . 11 13.21

1995 0.0 0.0 0.0 1.64 1.39 1. 19 1.01 0.43 2.95 2.51 2.15 1.83 0.99 0.89 0.93. 11.01 1.20 4' OF
1995 0.0 100.0 0.0 2.18 2.26 1.84 1.50 0.15 4.55 3.84 3.26 2.71 1. 54 0.88 1.10 11.07 6.85 4' 25F
1995 100.0 0.0 100.0 2.64 2.31 2.02 1.71 0.11 4.45 3.82 3.29 2.85 1.39 0.93 1. 18 11.01 6.52 • 50F
1995 50.0 0.0 50.0 2.10 1. 82 1.57 1.36 0.59 3.61 3.14 2.70 2.32 1.18 0.91 1.04 11.01 6.21 • 75F
1995 0.0 50.0 0.0 2.11 1.80 1.49 1.24 0.58 3.71 3.15 2.68 2.29 1.26 0.89 1.00 11.07 3.10 4'1ooF
1995 50.0 50.0 50.0 2.71 2.29 1. 93 1. 63 0.76 4.50 3.83 3.27 2.81 1.47 0.91 1.14 11.07
1995 20.6 27.3 20.6 2.12 1.79 1.51 1.28 0.58 3.66 3.12 2.66 2.28 1.22 0.90 1.01 11.07

2000 0.0 0.0 0.0 1.60 1. 36 1.15 0.98 0.40 2.53 2.15 1.83 1. 55 0.70 0.89 0.92 10.44 7.14 • OF
2000 0.0 100.0 0.0 2.79 2.25 1. 82 1. 47 0.71 4.07 3.34 2.74 2.25 1.15 0.87 1.08 10.44 6.79 • 25F
2000 100.0 0.0 100.0 2.60 2.27 1.98 1.74 0.73 3.69 3.18 2.75 2.38 1.05 0.93 1.16 10.44 6.41 • 50F
2000 50.0 0.0 50.0 2.06 1.78 1. 54 1. 33 0.55 3.01 2.63 2.26 1.93 0.86 0.91 1.03 10.44 6.16 • 75F
2000 0.0 50.0 0.0 2.15 1. 71 1. 46 1. 20 0.54 3.25 2.70 2.25 1.87 0.91 0.88 0.99 10.44 2.99.1ooF
2000 50.0 50.0 50.0 2.69 2.26 1.90 1.60 0.72 3.88 3.26 2.75 2.31 1.10 0.90 1.12 10.44
2000 20.6 21.3 20.6' 2.08 1. 75 1.48 1.24 0.54 3.14 2.65 2.23 1.88 0.88 0.89 1.00 10.44

TABLE 16 : NOx AT :15 0 MPH
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LOW ALTITUOE

NOx EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

Cold/Hot Start
C.al. VMT Percentages -------------- lOGV -------------- -------------- LOGT -------------- -lODV- -LDDT- -HDDV- ----HOGV----
Year PCCN PCHC PCCC ~~~~ l00'F ~~~~ 100' F 0-100F 0-100F 0- l00F

1980 0.0 0.0 0.0 4.74 4.16 3.66 3.23 2.42 6.03 5.35 4.78 4.213 3.32 1.60 2.15 29.69 10.56 • OF
1980 0.0 100.0 0.0 6.53 5.81 5.19 4.65 3.32 8.51 7.66 6.92 6.27 4.56 1.86 2.57 29.69 9.83 • 25F
1980 100.0 0.0 100.0 5.52 5.16 4.89 4.67' 3.59 6.22 6.17 6.18 6.22 5.06 2.01 2.78 29.69 9.19 • 50F

1980 50.0 0.0 50.0 5.21 4.75 4.37 4.05 3.10 6.21 5.87 5.60 5.39 4.31 1. 78 2.43 29.69 8.62 • 75F
1980 0.0 50.0 0.0 5.78 5. 11 4.54 4.05 2.95 7.45 6.67. 6.00 5.42 4.04 1.72 2.34 29.69 6'.21 .100F

1980 50.0 50.0 50.0 6.02 5.49 5.04 4.66 3.46 7.36 6.91 6.55 6.25 4.81 1.94 2.67 29.69

1980 20.6 27.3 20.6 5.51 4.93 4.44 4.02 2.99 6.89 6.29 5.79 5.37 4.13 1. 74 2.37 29.69

1985 0.0 0.0 0.0 3.05 2.66 2.33 2.04 1. 36 5.05 4.43 3.89 3.43 2.45 1.63 1. 80 24.83 8.72 • OF
1985 0.0 100.0 0.0 4.37 3.84 3.39 3.. 00 1.95 7.43 6.65 5.96 5.36 3.59 1.66 2.14 24.83 8.18 • 25F

1985 100.0 0.0 100.0 4.18 3.78 3.44 3.16 1.98 7. 11 6.38 5.80 5.34 3.56 1.77 2.31 24.83 7.70 • 50F

1985 50.0 0.0 .50.0 3.64 3.24 2.91 2.63 1. 70 6.10 5.44 4.89 4.44 3.06 1.69 2.03 24.83 7.27 • 75F

1985 0.0 50.0 0.0 3.75 3.29 2.90 2.56 1.68 6.32 5.60 4.99 4.46 3.06 1.65 1.95 24.83 5.41 .100F

1985 50.0 50.0 50.0 4.27 3.81 3.41 3.08 1.96 7.27 6.51 5.88 5.35 3.57 1.72 2.22 24.83

1985 206 27.3 20.6 3.68 3.25 2.88 2.57 1.68 6.18 5.49 4.91 4.41 3.04 1.66 1.97 24.83

1988 0.0 0.0 0.0 2.41 2.09 1.81 1.57 0.93 4.77 4.14 3.60 3.14 2.12 1. 38 1. 57 21.15 8.23 • OF

1988 0.0 100.0 0.0 3.62 3.11 2.68 2.32 1.39 7.02 6.23 5.54 4.94 3.15 1. 38 1. 87 21.15 7.78 • 25F

1988 100.0 0.0 100.0 3.58 3.18 2.84 2.55 1.39 7.23 6.30 5.54 4.92 2.97 1. 47 2.01 21.15 7.36 • 50F

1988 50.0 0.0 50.0 2.99 2.63 2.32 2.06 1. 16 6.00 5.23 4.59 4.06 2.57 1. 42 1.77 21.15 6.97 • 75F

1988 0.0 50.0 0.0 3.02 2.60 2.25 1.96 1.17 5.93 5.21 4.60 4.07 2.66 1. 38 1. 70 21.15 4.26 .100F

1988 50.0 50.0 50.0 3.60 3.15 2.76 2.44 1. 39 7.12 6.26 5.54 4.93 3.06 1. 43 1.94 21.15

1988 20.6 27.3 20.6 2.98 2.59 2.26 1.98 1. 16 5.91 5.17 4.55 4.02 2.61 1.40 1. 72 21.15

1990 0.0 0.0 0.0 2.16 1.85 1.59 1. 37 0.73 4.36 3.77 3.26 2.83 1.82 1.30 1.40 18.15 8.25 • OF

1990 0.0 100.0 0.0 3.36 2.83 2.39 2.03 1. 14 6.48 5.68 5.00 4.42 2.73 1.29 1.66 18.15 7.82 • 25F

1990 100.0 0.0 100.0 3.32 2.92 2.57 2.28 1. 14 6.67 5.77 5.03 4.42 2.51 1. 37 1. 78 18.15 7.41 .50F

1990 50.0 0.0 50.0 2.71 2.37 2.07 1. 81 0.94 5.50 4.76 4.14 3.63 2.18 1.33 1. 57 18.15 7.04 • 75F

1990 0.0 50.0 0.0 2.74 2.33 1.98 1. 70 0.94 5.43 4.74 4.14 3.63 2.29 1.30 1. 51 18.15 3.94 .100F

1990 50.0 50.0 50.0 3.34 2.87 2.48 2.15 1. 14 6.57 5.73 5.02 4.42 2.62 1.33 1. 72 18.15

1990 20.6 27.3 20.6 2.70 2.32 2.00 1. 73 0.93 5.41 4.70 4. 11 3.60 2.22 1. 31 1.53 18.15

1995 0.0 0.0 0.0 1.80 1.53 1.30 1. 11 0.48 3.50 2.98 2.54 2.17 1. 19 1.23 1. 27 15.22 8.31 • OF

1995 0.0 100.0 0.0 3.06 2.49 2.03 1.65 0.83 5.36 4.54 3.86 3.29 1.85 1. 21 1. 51 15.22 7.91 .25F

1995 100.0 0.0 100.0 2.90 2.53 2.22 1.94 0.84 5.29 4.53 3.90 3.36 1.66 1.28 1.62 15.22 7.53 • 50F

1995 50.0 0.0 50.0 2.31 2.00 1. 73 1. 50 0.65 4.36 3.73 3.19 2.75 1.42 1. 25 1. 43 15.22 7.17 • 75F

1995 0.0 50.0 0.0 2.38 1.98 1.64 1. 36 0.64 4.39 3.73 3.18 2.72 1. 51 1. 22 1. 38 15.22 3.58 .100F

1995 50.0 50.0 50.0 2.98 2.51 2.12 1.80 0.84 5.33 4.54 3.88 3.33 1. 75 1. 25 1. 56 15.22

1995 20.6 27.3 20.6 2.33 1.97 1.66 1. 41 0.64 4.34 3.70 3.16 2.70 1. 46 1. 23 1. 39 15.22

2000 0.0 0.0 0.0 1.73 1.47 1. 25 1.06 0.43 2.86 2.43 2.06 1.75 0.81 1. 22 1.26 14.35 8.25 • OF

2000 0.0 1000 0.0 3.02 2.44 1. 97 1.59 0.77 4.58 3.76 3.09 2.55 1. 31 1. 20 1.49 14.35 7.85 • 25F

2000 100.0 0.0 100.0 2.81 2.46 2.15 1 .. 88 0.80 4.17 3.60 3.10 2.68 1. 19 1. 27 1. 59 14.35 7.47 • 50f

2000 50.0 0.0 50.0 2.23 1.93 1.6'7 1. 44 0.60 3.47 2.97 2.55 2.18 0.99 1.25 1. 41 14.35 7.12.75F

2000 0.0 50.0 0.0 2.33 1.92 1.58 1. 30 0.59 3.66 3.05 2.54 2.12 1.04 1. 21 1.36 14.35 3.45 .100F

2000 50.0 50.0 50.0 2.92 2.45 2.06 1. 73 0.78 4.38 3.68 3.10 2.61 1.25 1. 24 1.54 14.35

2000 20.6 27.3 20.6 2.26 1.90 1.60 1. 35 0.59 3.55 2.99 2.52 '2.13 1.01 1. 23 1. 38 14.35

TABLE 18 NOx AT 55.0 MPH.
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TABLE 19

HIGH ALTITUDE

THe EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

COld/Hot Start
Cal. VMT Percentages -------------- LOGV -------------- -------------- LOGT -------------- -LOOV- -LOOT- -HOOV- ----HDGV----
Year PCCN PCHC PCCC ~~~ --1£!. 100' F ~~~ --1£!. 100' F 0-100F 0-100F Q:.1QQE

1980 0.0 0.0 0.0 19.09 17.32 15.86 14.64 18.52 29.55 27.27 25.34 23.71 28.07 1. 74 3.72 19.81 67.74 • OF
1980 0.0 100.0 0.0 17.49 17.45 17.48 17 .57 24.26 28.14 27.99 27.88 27.82 35.97 1.79 3.78 19.81 60.32 • 25F
1980 100.0 0.0 100.0 138.95 80.27 47.01 28.13 21.70 202.24 117.64 69.41 41.89 32.11 2.93 6.12 19.81 53.90 .. 50F
1980 50.0 0.0 50.0 68.04 42.98 28.49 20.04 19.69 101.15 64.68 43.51 31. 11 29.61 2.19 4.63 19.81 48.33 • 75F
1980 0.0 50.0 0.0 18.26 17.22 16.39 15.73 20.70 28.79 27.41 26.25 25.28 31.14 1. 73 3.68 19.81 53.53 .100F
1980 50.0 50.0 50.0 78.22 48.86 32.24 22.85 22.98 115.19 72.82 48.65 34.85 34.04 2.36 4.95 19.81
1980 20.6 27.3 20.6 38.67 27.76 21.31 17 .44 20.18 58.44 42.65 33.27 27.58 30.36 1.92 4.07 .19.81

1985 0.0 0.0 0.0 13.07 11.23 9.77 8.59 12.01 24.45 21.35 18.83 16.78 23.48 0.97 1. 83 17.65 41.93. OF
1985 0.0 100.0 0.0 12.57 11.88 11.33 10.90 16.10 21.98 21.40 20.90 20.47 30.15 1. 12 1. 98 17.65 38.17 • 25F
1985 100.0 0.0 100.0 126.95 65.53 34.79 19.13 16.. 74 170.09 95.33 54.29 '31.62 24.35 1.67 3.05 17.65 34.90 • 50F
1985 50.0 0.0 50.0 57.92 32.60 19.57 12.66 13.71 82.84 50.94 32.93 22.58 23.59 1.24 2.29 17.65 32.05 • 75F
1985 0.0 50.0 0.0 12.66 11.32 10.25 9.40 13.47 23.15 21.11 19.44 18.07 25.84 1.02 1.86 17 .65 37.75.100F
1985 50.0 50.0 50.0 69.76 38.71 23.06 15.02 16.42 96.04 58.37 37.59 26.04 27.25 1.40 2.51 17.65
1985 20.6 27.3 20.6 31.18 20.01 14.03 10.69 13.49 47.62 33.31 24.92 19.85 24.80 1.10 2.03 17.65

1988 0.0 0.0 0.0 10.49 8.73 7.33 6.23 9.68 20.89 17.76 15.24 13.23 20.70 0.80 1. 43 15.02 32.00 • OF
1988 0.0 100.0 0.0 10.72 9.70 8.86 8.18 13.22 19.38 18.27 17.34 16.56 26.82 0.92 1.57 15.02 28,.07 .' 25F
1988 100.0 0.0 100.0 127.53 61. 31 30.28 15.52 15.70 166.76 88.32 47.81 26.62 22.42 1.35 2.39 15.02 24.81 • 50F
1988 50.0 0.0 50.0 56.06 29.16 16.20 9.77 11.88 78.43 45.53 27.98 18.37 21. 11 1.01 1. 79 15'.02 22.09 • 75F
1988 0.0 50.0 '0.0 10.39 8.95 7.81 6.90 10.92 19.96 17.69 '15.85 14.36 22.82 0.84 1. 46 15.02 29.89 .100F
1988 50.0 50.0 50.0 69.13 35.50 19.57 11.85 14.46 93.07 53.30 32.58 21.59 24.62 1. 14 1.98 15.02
1988 20.6 27.3 20.6 29.06 17.20 11. 21 8.04 11.25 43.90 29.07 20.77 15.94 22.01 0.91 1.60 15.02

1990 0.0 0.0 0.0 9.20 7.52 6.20 5.16 6.90 18.83 15.75 13.30 11.35 16.64 0.74 1. 35 13.62 27.05 • OF
1990 0.0 100.0 0.0 9.87 8.69 7.71 6.92 9.82 17.91 16.52 15.36 14.39 21.90 0.85 1. 49 13.62 23.27 • 25F
1990 100.0 0.0 100.0 128.86 59.64 28.25 13.84 14.94 167.64 85.16 44.36 23.84 20.86 1. 25 2.26 13.62 20.19 • 50F
1990 50.0 0.0 50.0 55.62 27.69 14.69 8.46 9.91 17.06 42.85 25.35 16. 11 18.03 0.93 1.69 13.62 17.67 • 75F
1990 0.0 50.0 0.0 9.28 7.83 6.68 5.76 7.92 18.14 15.79 13.90 12.37 18.43 0.78 1.38 13.62 21.10 .,00F
1990 50.0 50.0 50.0 69.37 34.16 17.98 10.38 12.38 92.78 50.84 29.86 19. 12 21.38 1.05 1.87 13.62
1990 20.6 27.3 20.6 28.21 15.93 9.92 6.83 8.67 42.25 26.84 18.54 13.84 18.17 0.84 1 .51 13.62

1995 0.0 0.0 0.0 7.12 5.69 4.57 3.70 4.08 14.59 11. 81 9.62 7.90 10.78 0.71 1.34 11.97 22.24 • OF
1995 0.0 100.0 0.0 8.45 7.09 5.98 5.07 6.38 15.04 13.14 11.56 10.26 14.80 0.81 1.49 11.97 18.57 • 25F
1995 100.0 0.0 100.0 127.60 55.79 24.67 11.15 14.13 166.45 77.58 36.97 18.19 19.08 1. 16 2.24 11.97 15.63 • 50F
1995 50.0 0.0 50.0 53.77 25.03 12.29 6.52 7.90 73.41 37.20 20.10 11.17 13.80 0.88 1.68 11.97 13.27 • 75F
1995 0.0 50.0 0.0 7.50 6.12 5.03 4.16 4.89 14.47 12.09 10.20 8.68 12.14 0.74 1. 38 11.97 15.78.100F
1995 50.0 50 ..0 50.0 68.02 31.44 15.33 8.11 10.25 90.75 45.36 24.27 14.22 16.94 0.99 1.87 11.97
1995 20.6 27.3 20.6 26.38 13.82 7.97 5.10 6.08 38.55 22.33 14.21 9.90 12.75 0.79 1. 50 11.97

2000 0.0 0.0 0.0 6.49 5.16 4.12 3.32 3.32 11.59 9.23 7.39 5.95 6.74 b.72 1. 37 11.39 20.63 • OF
2000 0.0 100.0 0.0 7.90 6.55 5.45 4.56 5.43 13.0t 10.91 9.19 7.78 9.98 0.82 1.55 11.39 17.00 • 25F
2000 100.0 0.0 100.0 122.55 52.84 22.95 10.14 13.49 161 .83 71.28 31.81 14.55 17.94 1. 17 2.30 11.39 14.11"" 50F
2000 500 0.0 50.0 51.43 23.57 11.36 5.91 7.21 69.70 33.14 16.73 9.18 10.96 0.89 1.72 11.39 11.82 .75F
2000 0.0 50.0 0.0 6.90 5.60 4.56 3.74 4.08 11.90 9.69 7.94 6.55 7.87 0.75 1.42 11.39 14.03 .100F

2000 50.0 50.0 50.0 65.22 29.70 14.20 7.35 9.46 87.42 41.09 20.50 11. 16 13.96 0.99 1. 93 11.39

2000 20.6 27.3 20.6 25.07 12.92 7.31 4.60 5.32 35.50 19.25 11.50 759 9.07 0.80 1.54 11.39

TABLE 19 : THe AT 5.0 MPH.



TABLE 20

HIGH ALTnUOE

THC EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV -------------- -------------- LOGT -------------- -lOOV- -lODT- -HOOV- ----HOGV----
Year ~~ PCCC ~ --.l..!Q.~ -lLE 100' F ---2:.£,~~~ 100' F 0-100F 0- 100F 0- 100F

1980 . 0.0 0.0 0.0 11.85 10.90 10. 11 9.46 1 1.54 18.43 17 .20 16.16 15.28 17 .62 1.37 2.92 15.55 47.87 • OF
1980 0.0 100.0 0.0 10.98 10.97 10.99 1 I .05 14.67 17.68 17.61 17.55 17 .5~ 21.96 1. 41 2.97 15.55 43.01 • 25F
1980 100.0 0.0 100.0 77.15 45.19 27.07 16.79 13.30 113.07 66.73 40.31 25.23 19.88 2.30 4.80 15.55 38.80 • 50F
1980 50.0 0.0 50.0 38.54 24.89 17.00 12.39 12.19 57.71 37.72 26.13 19.33 18.49 1.72 3.63 15.55 35.15 • 75F
1980 0.0 50.0 0.0 11.40 10.85 10.40 10.05 12.73 18.03 17.28 16.66 16.14 19.31 1.36 .2.89 15.55 38.56 .100F
1980 50.0 50.0 50.0 44.06 28.08 19.03 13.92 13.98 65.38 42.17 28.93 21.38 20.92 1.85 3.89 15.55
1980 20.6 27.3 20.6 22.53 16.59 13.08 10.98 12.45 34.29 25.64 20.51 17.40 18.89 1. 51 3.19 15.55

1985 0.0 0.0 0.0 7.90 6.92 6.13 5.50 7.33 14.65 12.99 11.64 10.54 14.12 0.76 1.44 13.85 30.88 • OF
1985 0.0 100.0 0.0 7.63 7.26 6.97 6.75 9.55 13.33 13.02 12.75 12.53 17.74 0.88 1.55 13.85 28.41 • 25F
1985 100.0 0.0 100.0 69.22 36.18 19.62 1 I . 18 9.89 93.67 53.15 30.88 18.58 14.64 1. 31 2.39 '13.85 26:27 • 50F
1985 50.0 0.0 50.0 32.07 18.44 11.42 7.70 8.25 46.36 29.07 19.30 13.68 14.20 0.97 1.80 13.85 24.40 • 75F
1985 0.0 50.0 0.0 7.68 6.96 6.39 5.94 8.12 13.95 12.'86 11. 96 11.23 15.41 0.80 1.46 13.85 28.14.100F
1985 50.0 50.0 50.0 38.42 21.72 13.30 8.97 9.72 53.50 33.08 21.82 15.55 16.19 1. 10 1.97 13.85
1985 20.6 27.3 20.6 17.66 11.65 8.43 6.64 8.13 27.24 19.49 14.94 12.20 14.85 0.87 1.60 13.85

1988 0.0 0.0 0.0 6.21 5.27 4.52 3.93 5.87 12.29 10.61 9.26 8.18 12.31 0.63 1. 13 11.79 22.99 • OF
1988 0.0 100.0 0.0 6.33 5.78 5.34 4.98 7.77 11.48 10.89 10.39 9.97 15.62 0.72 1.23 11.79 20.42 • 25F
1988 100.0 0.0 100.0 68.96 33.47 16.83 8.91 9.10 90.97 48.70 26.85 15.41 13.27 1.06 1.88 11.79 18.28 • 50F
1988 50.0 0.0 50.0 30.65 16.23 9.28 5.83 7.05 43.35 25.61 16.15 10.96 12.54 0.79 1. 41 1t.79 16.49 • 75F
1988 0.0 50.0 0.0 6.15 5.39 4.78 4.29 6.54 11.79 10.57 9.59 8.79 13.46 0.66 1. 15 11.79 21.95 .100F
1988 50.0 50.0 50.0 37.64 19.63 11.09 6.95 8.43 51.22 29.79 18.62 12.69 14.44 0.89 1.55 11.79
1988 20.6 27.3 20.6 16.16 9.81 6.60 4.90 6.71 24.71 16.72 12.25 9.65 13.02 0.71 1. 25 11.79

1990 0.0. 0.0 0.0 5.38 4.48 3.78 3.22 4.15 10.97 9 ..32 8.01 6.96 9.80 0.58 1.06 10.69 19.29 • OF
1990 0.0 100.0 0.0 5.74 5.11 4.59 4.16 5.72 10.48 9.73 9.11 8.60 12.63 0.67 1. 17 10.69 16.81 • 25F
1990 100.0 0.0 100.0 69.44 32.39 15.59 7.87 8.46 91.01 46.68 24.73 13.69 12.07 0.98 1.77 10.69 14.79 • 50F

. 1990 50.0 0.0 50.0 30.23 15.29 8.32 4.99 5.76 42.31 23.92 14.50 9.53 10.55 0.73 1. 33 10.69 13.14 • 75F
1990 0.0 50.0 0.0 5.42 4.65 4.03 3.54 4.70 10.60 9.34 8.33 7.52 10.76 0.61 1.09 10.69 15.39 .100F
1990 50.0 50.0 50.0 37.59 18.75 10.09 6.02 7.09 50.74 28.21 16.92 11 . 14 12.35 0.83 1. 47 10.69
1990 20.6 27.3 20.6 15.56 8.99 5.77 4.12 5.10 23.57 15.29 10.83 8.31 10.62 0.66 1. 18 10.69

1995 0.0 0.0 0.0 4.10 3.33 2.73 2.27 2.47 8.35 6.86 5.69 4.77 6.31 U.55 1.05 9.40 15.65 • OF
1995 0.0 100.0 0.0 4.81 4.08 3.49 3.00 3.70 8.59 7.57 6.73 6.03 8.47 0.63 1.17 9.40 13.24 • 25F
1995 100.0 0.0 100.0 68.52 30.12 13.48 6.25 7.85 89.64 42.08 20.34 10.29 10.76 0.91 1. 76 9.40 11.31 • 50F
1995 50.0 0.0 50.0 29.04 13.68 6.86 3.78 4.52 39.84 20.46 11. 31 6.85 7.93 0.69 1. 32 9.40 9.77 • 75F
1995 0.0 50.0 0.0 4.30 3.56 2.98 2.52 2.91 8.29 7.02 6.00 5.19 7.04 0.58 1.08 9.40 11.41 .100F
1995 50.0 50.0 50.0 36.66 17.10 8.49 4.63 5.77 49.12 24.83 13.54 8.16 9.61 0.77 1.46 9.40
1995 20.6 27.3 20.6 14.40 7.68 4.55 3.02 3.54 21.18 12.50 8.15 5.84 7.37 0.62 1.17 9.40

2000 0.0 0.0 0.0 3.72 3.01 2.45 2.02 2.02 6.61 5.35 4.36 3.60 4.02 0.57 1.07 8.94 14.46 • OF
2000 0.0 100.0 0.0 4.47 3.75 3.16 2.68 3.15 7.37 6.25 5.33 4.57 5.75 0.64 1. 22 8.94 12.08 • 25F
2000 100.0 0.0 100.0 65.78 28.50 12.52 5:61' 7.46 86.94 38.53 17 .42 8.19 10.01 0.92 1.81 8.94 10 .. 18 • 50F
2000 50.0 0.0 50.0 27.75 12.85 6.32 3.41 4.10 37.68 18.13 9.36 5.32 6.28 0.70 1. 35 8.94 8.68 • 75F
2000 0.0 50.0 0.0 3.94 3.24 2.69 2.25 2.43 6.78 5.60 4.66 3.92 4.62 0.59 1 . 11 8.94 10.13 .100F
2000 50.0 50.0 50.0 35.12 16.13 7.84 4.18 5.31 47.16 22.39 11.38 6.38 7.88 0.78 1. 51 8.94
2000 20.6 27.3 20.6 13.65 7.15 4.16 2.71 3.09 19.39 10.71 6.56 4.47 5.27 0.63 1.21 8.94

TABLE 20 : THC AT 10.0 MPH.
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TABLE 21

HIGH ALTnUDE

THe EM!SSION FACTORS·(GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----

~ PCCN PCHC PCCC ----2:..£.~~~ 100' F ~~~~ 100' F 0-I00F 0-I00F 0- 100F

1980 0.0 0.0 0.0 8.42 1.86 1.39 7.00 8.23 13.15 12.42 11. 81 11.28 12.66 0.91 1.95 10.39 28.94 • OF
1980 0.0 100.0 0.0 1.89 7.90 7.92 7.96 10.12 12.12 12.68 12.65 12.65 15.31 0.94 1.98 10.39 26.52 • 25F
1980 100.0 0.0 100.0 41.81 28.51 17 .63 11.42 9.32 70.71 42.58 26.51 17.33 14.08 1. 53 3.21 10.39 24.41 • 50F
1980 50.0 0.0 50.0 24.51 16.32 11.56 8.18 8.64 31.10 24.94 17.88 13.15 13.21 1. 15 2.43 10.39 22.59 • 75F
1980 0.0 50.0 0.0 8.15 7.82 7.57 7.36 8.95 12.92 12.48 12. 11 11.80 13.69 0.91 1.93 10.39 24.30 .100F
1980 50.0 50.0 50.0 21.88 18.23 12.77 9.69 9.72 41.74 27.63 19.58 14.99 14.69 1.24 2.60 10.39
1980 20.6 27.3 20.6 14.88 11.30 9.19 7.92 8.79 22.82 17.57 14.46 12.51 13.44 1.01 2.13 10.39

1985 0.0 0.0 0.0 5.44 4.81 4.41 4.04 5.11 9.99 9.01 8.22 1.51 9.67 0.51 0.96 9.26 20.35 • OF
1985 0.0 100.0 0.0 5.28 5.01 4.90 4.77 6.43 9.21 9.03 8.88 8.15 11.84 0.59 1.04 9.26 19.12.25F
1985 100.0 0.0 100.0 41.78 22.23 12.41 7.41 6.63 51.35 33.10 19.16 12.39 10.02 0.88 1.60 9.26 18.05 • 50F
1985 50.0 0.0 50.0 19.18 11.71 7.55 5.34 5.66 29.03 18.67 12.82 9.46 9.74 0.65 1.20 9.26 17.12 • 75F
1985 0.0 50.0 0.0 5 ..31 4.89 4.56 4.30 5.58 9.58 8.94 8.41 7.99 10.45 0.53 0.98 9.26 18.98 .100F
1985 50.0 50.0 50.0 23.53 13.65 8.66 6.09 6.53 33.28 21.07 14.32 1O.51 10.93 0.73 1. 32 9.26
1985 20.6 21.3 20.6 11.23 7.68 5.77 4.71 5.59 17.55 12.92 10.21 8.57 10.12 0.58 1.07 9.26

1988 0.0 0.0 0.0 4.17 3.62 3.18 2.84 4.05 8.19 7.21 6.42 5.78 8.32 0.42 0.75 7.88 14.41 • OF
1988 0.0 100.0 0.0 4.24 3.92 3.66 3.45 5.18 7.72 7.37 7.09 6.84 10.30 0.48 0.82 7.88 13.13 • 25F
1988 100.0 0.0 100.0 41.07 20.22 10.43 5.77 5.96 54.91 29.85 16.88 10.08 8.91 0.71 1. 25 7.88 12.06 • 50F
1988 50.0 0.0 50.0 18.55 10.08 '5.99 3.96 4.75 26.66 16.14 10.52 7.44 8.47 0.53 0.94 7.88 11.17 • 75F
1988 0.0 50.0 0.0 4.14 3.69 3.33 3.05 4.45 7.90 7.19 6.61 6.15 9.01 0.44 0.77 7.88 14.38 .100F
1988 50.0 50.0 50.0 22.66 12.07 7.05 4.61 5.51 31.31 18.61 11.98 . 8.46 9.60 0.60 1.04 7.88
1988 20.6 27.3 20.6 10.03 6.29 4.41 3.41 4.55 15.58 10.85 8.20 6.66 8.75 0.47 0.84 7.88

1990 0.0 0.0 0.0 3.56 3.04 2.62 2.30 2.84 7.23 6.26 5.49 4.88 6.54 0.39 0.71 7.15 11.9'0 • OF
1990 0.0 100.0 0.0 3.77 3.40 3.10 2.85 3.76 .6.94 6.50 6.14 5.84 8.21 0.45 0.78 7.15 10.66 • 25F
1990 100.0 0.0 100.0 41.14 19.42 9.56 5.03 5.37 54.53 28.37 15.40 8.86 7.89 0.65 1.18 7.15 9.65 • 50F
1990 50.0 0.0 50.0 18.15 9.38 5.29 3.34 3.79 25.76 14.91 9.34 6.40 6.99 0.49 0.89 7.15 8.83 • 75F
1990 0.0 50.0 0.0 3.59 3.14 2.77 2.49 3.16 7.01 6.27 5.68 5.20 7.11 0.41 0.73 7.15 9.95 .100F
1990 50.0 50.0 50.0 22.46 11. 41 6.33 3.94 4.57 30.73 17.44 10.71 7.35 8.05 0.55 0.98 7.15
1990 20.6 27.3 20.6 9.53 5.68 3.80 2.82 3.40 14.68 9.80 7.17 5.67 7.03 0.44 0.79 7.15

1995 0.0 0.0 0.0 2.66 2.21 1.86 1.59 1.10 5.38 4.51 3.82 3.29 4.19 0.37 0.10 6.28 9.36 • OF
1995 0.0 100.0 0.0 3.07 2.65 2.30 2.02 2.42 5.52 4.93 4.43 4.02 5.45 0.42 0.78 6.28 8.16 • 25F
1995 100.0 0.0 100.0 40.31 11.89 8.15 3.92 4.85 53.06 25.17 12.42 ".52 6.79 0.61 1.11 6.28 7.20.50F
1995 50.0 0.0 50.0 17.26 8.27 4.28 2.41 2.90 23.85 12.49 7.12 ... 50 5.14 0.46 0.88 6.28 6.43 • 75F
1995 0.0 50.0 0.0 2.78 2.35 2.00 1. 73 1.96 5.34 4.60 4.00 3.53 4.62 0.39 0.12 6.28 7.25.100F
1995 50.0 50.0 50.0 21.72 10.27 5.23 2.91 3.64 29.29 15.05 8.43 ~'. 21 6.12 0.52 0.98 6.28
1995 20.6 21.3 20.6 8.69 4.16 2.92 2.03 2.33 12,91 1.82 5.27 3.91 4.80 0.42 0.79 6.28

2000 0.0 0.0 0.0 2.40 1.98 1.66 1. 41 1.40 4.24 3.50 2.92 2.48 2.12 0.38 0.72 5.98 8.57 • OF
2000 0.0 100.0 0.0 2.84 2.42 2.07 1. 79 2.07 4.68 4.03 3.49 3.05 3.14 0.43 0.81 5.98 7.39 • 25F
2000 100.0 0.0 100.0 38.73 16.91 7.55 3.54 4.59 51.21 22.93 10.51 5.11 6.23 0.61 1. 21 5.98 6.44 • 50F
2000 50.0 0.0 50.0 16.41 1.14 3.92 2.21 2.62 22.43 10.99 5.85 3.49 4.04 0.41 0.90 5.98 5.69 • 75F

2000 0.0 50.0 0.0 2.53 2.12 1.19 1.54 1.64 4.34 3.65 3.10 2.66 3.08 0.39 0.14 5.98 6.42 .100F

2000 50.0 50.0 50.0 20.18 9.66 4.81 2.61 3.33 21.98 13.48 1.03 4.11 4.98 0.52 1.01 5.98
2000 20.6 21.3 20.6 8.21 4.41 2.65 1. 81 2.03 11.12 6.64 4.21 2.99 3.45 0.42 0.81 5.98.

TABLE 21 : THC AT 19.6 MPH.
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TABLE 22

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start
Cal. VMT Percentages' -------------- LOGV -------------- -------------- LOGT -------------- -LDDV- -LOOT- -HOOV- ----HOGV----
Year PCCN PCHC PCCC ~~~ --.-1D 100· F --.JL£~~ --1.D 100· F 0- looF 0- looF 0- looF

1980 0.0 0.0 0.0 6.52 6.20 5.93 5.70 6.39 10.35 9.92 9.55 9.23 10.01 0.57 1.21 6.45 18.60 .. or
1980 0.0 100.0 0.0 6.20 6.22 6.25 6.29 7.59 10.12 10.10 10.10 10.11 11.74 0.58 1. 23 6.45 17 .50 • 25F
1980 100.0 0.0 100;0 31.58 19.36 12.42 8.46 7.14 48.38 29.83 19.24 13.18 11.05 0.95 1.99 6.45 16.56 • 50F
1980 50.0 0.0 50.0 16.86 11.62 8.59 6.82 6.68 26.24 18.23 13.58 10.85 10.42 0.71 1.51 6.45 15.73 • 75F

1980 0.0 50.0 0.0 6.36 6.18 6.04 5.93 6.85 10.22 9.97 9.75 9.57 10.69 0.56 1. 20 6.45 16.50.1ooF
1980 50.0 50.0 50.0 18.89 12.79 9.33 7.38 7.37 29.25 19.97 14.67 11.64 11.39 0.77 1. 61 6.45
1980 20.6 27.3 20.6 10.66 8.41 7.08 6.28 6.76 16."79 13.35 11. 31 10.08 10.55 .0.62 1. 32 6.45

1985 0.0 0.0 0.0 3.94 3.63 3.38 3.17 3.76 7.23 6.68 6.24 5.88 7.03 0.32 0.60 5.75 14.59 .. OF

1985 0.0 100.0 0.0 3.83 3.73 3.65 3.59· 4.53 6.80 6.71 6.63 6.57 8.33 0.36 0.64 5.75 14.04 • 25F
1985 100.0 0.0 100.0 24.76 13.63 8.01 5.11 4.64 35.95 21.34 13.27 8.78 7.34 0.54 0.99 5.75 13.56 • 50F

1985 50.0 0.0 50.0 12.20 7.60 5.21 3.93 4.08 18.86 12.61 9.07 7.03 7. 11 0.40 0.75 5.75 13.14 • 75F

1985 0.0 50.0 0.0 3.86 3.64 3.46 3.32 4.04 7.00 6.65 6.36 6.13 7.50 0.33 0.61 5.75 13.98 .looF

1985 50.0 50.0 50.0 14.30 8.68 5.83 4.35 4.59 21.37 14.02 9.95 7.68 7.84 0.45 0.82 5.75

1985 20.6 27.3 20.6 7.27 5.26 4.17 3.56 4.04 11.86 9.09 7.46 6.48 7.32 0.36 0.66 5.75

1988 0.0 0.0 0.0 2.88 2.58 2.35 2.16 2.92 5.68 5.14 4.70 4.35 5.89 0.26 0.47 4.89 9.72 • OF

1988 0.0 100.0 0.0 2.91 2.74 2.61 2.50 3.56 5.41 5.23 5.08 4.96 7.05 0.30 0.51 4.89 9.14 .. 25F

1988 100.0 0.0 100.0 23.25 . 11.78 6.37 3.79 3.98 32.69 18.30 10.80 6.85 6.30 0.44 0.78 4.89 8.66 • 50F

1988 50.0 0.0 50.0 10.84 6.17 3.91 2.78 3.31 16.42 10.36 7.11 5.32 6.01 0.33 0.58 4.89 8.26 • 75F

1988 0.0 50.0 0.0 2.86 2.62 2.43 2.27 3.15 5.51 5.13 4.82 4.56 6.30 0.27 0.48 4.89 10.24 .IOOF

1988 50.0 50.0 50.0 13.08 7.26 4.49 3.14 3.77 19.05 11.77 7.94 5.90 6.68 0.37 0.64 4.89

1988 20.6 27.3 20.6 6.12 4.07 3.03 2.48 3.20 9.98 7.27 5.75 4.86 6.16 0.29 0.52 4.89

1990 0.0 0.0 0.0 2.39 2.11 1.89 1.71 2.01 4.88 4.35 3.94 3.60 4,50 0.24 0.44 4.44 7.86 • OF

1990 0.0 100.0 0.0 2.50 2.30 2.14 2.01 2.51 4.72 4.49 4.30 4.14 5.46 0.28 0.48 4.44 7.30.25F

1990 100.0 0.0 100.0 22.86 11.05 5.68 3.20 3.38 31.55 16.88 9.57 5.86 5.28 0.41 0.73 4.44 6.84 • 50F

1990 50.0 0.0 50.0 10.34 5.57. 3.35 2.28 2.52 15.37 9.28 6.14 4.47 4.76 0.30 0.55 4.44 6.47 • 75F

1990 0.0 50.0 0.0 2.41 2.16 1. 97 1. 81 2. 18 4.76 4.36 4.04 3.78 4.83 0.25 0.45 4.44 6.98 .looF

1990 50.0 50.0 50.0 12.68 6.68 3.91 2.61 2.95 . 18.13 10.68 6.93 5.00 5.37 0.34 0.61 4.44

1990 20.6 27.3 20.6 5.65 3.55 2.53 2.00 2.31 9.10 6.37 4.89 4.05 4.79 0.27 0.49 4.44

1995 0.0 0.0 0.0 1.72 1. 48 1. 29 1.14 1. 21 3.46 2.99 2.62 2.33 2.82 0.23 0.43 3.90 5.93 • OF

1995 0.0 100.0 0.0 1.95 1. 72 1.53 1.37 1.60 3.54 3.22 2.95 2.73 3.51 0.26 0.49 3.90 5.39 • 25F

1995 100.0 0.0 100.0 22.07 9.94 4.69 2.40 2.91 29.40 14.25 7.32 4.10 4.23 0.38 0.73 3.90 4.96 • 50F

1995 50.0 0.0 50.0 9.60 4.75 2.59 1.62 1.85 13.52 7.35 4.42 3.00 3.33 0.29 0.55 3.90 4.61 • 75F

1995 0.0 50.0 0.0 1. 78 1.55 1. 37 1.22 1. 35 3.44 3.04 2.72 2.46 3.05 0.24 0.45 3.90 4.98 .looF

1995 50.0 50.0 50.0 12.01 5.83 3.11 1.89 2.25 16.47 8.74 5.13 3.42 3.87 0.32 0.61 3.90

1995 20.6 27.3 20.6 4.98 2.85 1.87 1.38 1.55 7.56 4.80 3.41 2.67 3.16 0.26 0.49 3.90

2000 0.0 0.0 0.0 1.54 1.31 1. 14 1.00 1.00 2.70 2.30 1.99 1.75 1.88 0.23 0.45 3.11 5.36 • OF

2000 0.0 100.0 0.0 1.78 1.55 1.36 1.21 1. 36 2.94 2.58 2.29 2.05 2.43 0.27 0.51 3.71 4.82 • 25F

2000 100.0 0.0 100.0 21.14 9.37 4.32 2.16 2.72 28.08 12.78 6.11 3.20 3.77 0.38 0.75 3.11 4.40 • 50F

2000 50.0 0.0 50.0 9.13 4.42 2.36 1.44 1. 66 12.51 6.34 3.57 2.29 2.59 0.29 0.56 3.11 4.06 • 75F

2000 0.0 50.0 0.0 1.61 1. 39 1.21 1.07 1.13 2.75 2.38 2.08 1.85 2.07 0.24 0.46 3.71 4.39 .100F

2000 50.0 50.0 50.0 11.46 5.46 2.84 1.68 2.04 15.51 7.68 4.20 2.63 3.10 0.32 0.63 3.71

2000 20.6 27.3 20.6 4.68 2.62 1.68 1. 22 1. 34 6.74 3.99 2.68 2.02 2.27 0.26 0.50 3.71

TABLE 22 : THC AT 35.0 MPH.
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TABLE 23

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

COld/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- - --. -HDGV-- --
Year PCCN PCHC P.CCC ~~~ ---lU 100' F ~~~ ---lU 100' F 0-I00F 0-100F 0- l00F

1980 0.0 0.0 0.0 5.98 5.73 5.51 5.33 5.87 9.56 9.21 8.91 8.65 9.26 0.44 0.93 4.95 15.81 .. OF
1980 0.0 100.0 0.0 5.72 5.74 5.78 5.82 6.88 9.38 9.37 9.38 9.39 10.74 0.45 0.95 4.95 15.08 (II 25F
1980 100.0 0.0 100.0 27.02 16.78 10.95 7.63 6.53 42.05 26.22 17.18 12.00 10.19 0.73 1. 53 4.95 14.44 C!' 50F
1980 50.0 0.0 50.0 14.70 10.30 7.75 6.27 6.13 23.17 16.33 12.36 10.03 9.63· 0.55 1.16 4.95 13.89 C!' 75F
1980 0.0 50.0 0.0 5.85 5.71 5.60 5.52 6.27 9.46 9.25 9.08 8.94 9.85 0.43 0.92 4.95 14.40 C!'l00F
1980 50.0 50.0 50.0 16.37 11.26 8.36 6.73 6.71 25.71 17.80 13.28 10.69 10.46 0.59 1.24 4.95
1980 20.6 27.3 20.6 9.48 7.59 6.48 5.82 6.19 15.08 12.15 10.41 9.31 9.73 0.48 1.02 4.95

1985 0.0 0.0 0.0 3.53 3.29 3.09 2.93 3.39 6.47 6.04 5.69 5.41 6.30 0.24 0.46 4.41 13.05 C!' OF
1985 0.0 100.0 0.0 3.44 3.36 3.30 3.27 4.01 6.13 6.06 6.01 5.97 7.37 0.28 0.49 4.41 12.67 C!' 25F
1985 100.0 0.0 100.0 20.10 11.28 6.80 4.48 4.09 30.06 18.10 11.48 7.79 6.60 0.42 0.76 4.41 12.35 (II 50F
1985 50.0 0.0. 50.0 10.12 6.47 4.56 3.54 3.65 16.06 10.94 8.03 6.35 6.39 0.31 0.57 4.41 12.07 C!' 75F
1985 0.0 50.0 0.0 3.47 3.29 3.16 :).05 3.62 6.29 6.02 5.79 5.61 6.69 0.25 0.47 4.41 12.63 C!'l00F
1985 50.0 50.0 50.0 11.77 7.32 5.05 3.87 4.05 18.09 12.08 8.74 6.88 6.99 0.35 0.63 4.41
1985 20.6 27.3 20.6 6.19 4.59 3.73 3.25 3.62 10.29 8.03 6.70 5.90 6.55 0.28 0.51 4.41

1988 0.0 0.0 0.0 2.53 2.30 2.12 1. 97 2.61 4.99 4.57 4.23 3.96 5.23 0.20 0.36 3.76 8.46 C!' OF
1988 0.0 100.0 0.0 2.55 2.42 2.32 2.24 3.12 4.18 4.64 4.53 4.44 6.17 0.23 0.39 3.16 8.07 C!' 25F
1988 100.0 0.0 100.0 18.39 9.48 5.27 3.24 3.44 26.62 15.14 9.14 5.96 5.59 0.34 0.60 3.76 7.75 (t 50F
1988 50.0 0.0 50.0 8.73 5.10 3.34 2.46 2.92 13.62 8.78 6.18 4.74 5.34 0.25 0.45 3.76 7.48 C!' 75F
1988 0.0 50.0 0.0 2.51 2.33 2.18 2.06 2.79 4.86 4.56 4.32 4.13 5.56 0.21 0.37 3.76 9.13 C!'l00F
1988 50.0 50.0 50.0 10.47 5.95 3.79 2.74 3.28 15.70 9.89 6.84 5.20 '5.88' 0.28 0.50 3.76
1988 20.6 27.3 20.6 5.05 3.46 2.65 2.22 2.84 8.45 6.29 5.08 4.37 5.45 0.23 0.40 3.76

1990 0.0 0.0 0.0 2.08 1.86 1.69 1.55 1. 78 4.24 3.83 3.51 3.25 3.94 0.19 0.34 3.41 6.77 C!' OF
1990 0.0 100.0 0.0 2.16 2.01 1. 88 1.78 2. 17 4.11 3.94 3.79 3.67 4.70 0.21 0.37 3.'41 6.39 C!' 25F
1990 100.0 0.0 100.0 17.88 8.77 4.62 2.71 2.84 25.28 13.75 7.98 5.04 4.57 0.31 0.56 3.41 6.09 (t 50F
1990 50.0 0.0 50.0 8.22 4.54 2.82 1.99 2.17 12.54 7.74 5.26 3.94 4.16 0.23 0.42 3.41 5.84 C!' 75F
1990 0.0 50.0 0.0 2.08 1.90 1. 75 1.63 1. 92 4.14 3.84 3.59 3.40 4.21 0.19 0.35 3.41 6.18 C!'100F
1990 50.0 50.0 50.0 10.02 5.39 3.25 2.24 2.50 14.70 8.84 5.89 4.36 4.64 0.26 0.47 3.41
1990 20.6 27.3 20.6 4.59 2.97 2.-18 1.71 2.01 7.58 5.43 4.27 3.61 4.17 0.21 0.38 3.41

1995 .0.0 0.0 0.0 1. 47 1. 28 1. 14 1.02 1.07 2.94 2.58 2.30 2.07 2.45 0.18 0.33 2.99 5.01 C!' OF
1995 0.0 100.0 0.0 1.64 1.46 1.32 1.20 1. 37 3.00 2.75 2.55 2.38 2.98 0.20 0.37 2.99 4.64 (.t 2!JF
1995 100.0 0.0 100.0 17.09 7.78 3.74 1.99 2.38 22.96 11.28 5.93 3.44 3.54 0.29 0.56 2.99 4.35 C!' 50F
1995 50.0 0.0 50.0 7.52 3.79 2.14 1.39 1.57 10.71 5.95 3.69 2.59 2.84 0.22 0.42 2.99 4. 12 C!' 75F
1995 0.0 50.0 0.0 1. 52 1. 34 1.20 1.08 1. 18 2.93 2.62 2.37 2.17 2.63 0.18 0.34 2.99 4.37 C!'100F
1995 50.0 50.0 50.0 9.37 4.62 2.53 1.60 1. 87 12.98 7.02 4.24 2.91 3.26 0.25 0.47 2.99
1995 20.6 27.3 20.6 3.97 2.34 1. 58 1. 21 1. 33 6.11 3.98 2.91 2.34 2.71 0.20 0.37 2.99

2000 0.0 0.0 0.0 1.30 1.13 1.00 0.89 0.89 2.28 1.97 1.73 1.55 1.65 0.18 0.34 2.85 4.50 C!' OF
2000 0.0 100.0 0.0 1.49 1. 31 1. 17 1.05 1. 17 2.46 2.19 1.97 1.18 2.01 0.20 0.39 2.85 4.14 C!' 25F
2000 100.0 0.0 100.0 16.36 1.32 3.44 1.18 2.21 21.71 10.02 4.90 :2.66 3.10 0.29 058 2.85 3.85 flI 50F
2000 50.0 00 50.0 1.13 3.52 1.94 1.23 1.40 9 ..82 5.07 2.95 1.91 2 20 o 22 0.43 2.85 3.62 flI 15F

2000 00 50.0 0.0 '.36 1.19 1.05 0.95 0.99 2.32 2.03 1.81 1.63 1.80 0.19 0.36 2.85 3.84 t!"l00F
2000 50.0 50.0 50.0 8.92 4.31 2.31 1.42 1.69 12.12 6.11 3.43 2 22 2.59 0.25 0.48 2.85

2000 20.6 21.3 20.6 3.12 2.14 1. 41 1.06 1.15 5.38 3.21 2.21 1.16 1.95 0.20 0.38 2.85

TABLE 23 THe AT 50.0 MPH.
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TABLl 24)

HIGH All nUDE

THe lMISSION FACTORS (GRAMS/MILE) AT 55 0 MPH

Cold/Hot Start
Cal. VMT Percentages .---------- lOGV -------------- -------------- LOGT - - - - - - - -- - - - - ... - -LOOV- -LOOT- -HOOV- ----HOGV----
Year peeN PCHC .f..ecc _.-JoU'.~ -29~ ~£ 100' F ~ __28~~ 100' F 0-100F 0-I00F 0-I00F

1980 0.0 0.0 0.0 5.85 5.62 5.42 5.25 5.74 9.38 9.05 8.77 8.53 9.09 0.42 0.89 4.74 15.54 e- OF
1980 0.0 100.0 0.0 5.61 5.63 5.67 5.71 6.70 9.22 9.22 9.22 9.24 10.51 0.43 0.90 4.74 14.84 e- 25F
1980 100.0 0.0 100.0 25.89 16.14 10.59 7.43 6.39 40.66 25.44 16.73 11.75 10.01 0.70 1.46 4.74 14.23 • 50F
1980 50.0 0.0 50.0 14.17 9.98 7.56 6.14 600 22.51 15.92 12.10 9.86 9.46 0.52 1. 1 1 4.74 13.71 e- 75F
1980 0.0 50.0 0.0 5.73 5.60 5.51 5.43 6.12 9.29 9.10 8.94 8.81 9.66 0.41 0.88 4.74 14.20 .100F
1980 50.0 50.0 50.0 15.75 10.89 8.13 6.57 6.54 24.94 17.33 12.98 to.49 10.26 0.56 1. 18 4.74
1980 20.6 27.3 20.6 9.19 7.40 6.34 5.71 6.05 14.71 11.89 10.23 9.2~ 9.55 0.46 0.97 4.74

1985 0.0 0.0 0.0 3.41 3.19 3.01 2.87 3.28 6.25 5.87 5.55 5.29 6.09 0.23 0.44 4.22 12.89 e- OF
1985 0.0 100.0 0.0 3.32 3.25 3.20 3.17 3.86 5.94 5.89 5.84 5.81 7.10 0.27 0.47 4.22 12.54 • 25F
1985 100.0 0.0 100.0 18.68 10.51 6.44 4.30 3.93 28.42 11.21 10.99 7.52 6.40 0.40 0.13 4.22 12.23 • 50F
1985 50.0 0.0 50.0 9.50 6.13 4.31 3.43 3.52 15.29 10.48 1.75 6.18 6.19 0.30 0.55 4.22 11.96 • 15F
1985 0.0 50.0 0.0 3.35 3.19 3.07 2.98 3.49 6.09 5.84 5.64 5.48 6.46 0.24 0.45 4.22 12.50.100F
1985 50.0 50.0 50.0 11.00 6.91 4.82 3.73 3.89 17.18 11.55 8.41 6.66 6.15 0.33 0.60 4.22
1985 20.6 27.3 20.6 5.86 4.39 3.60 3.16 3.49 9.86 1.74 6.50 5.75 6.33 0.26 0.49 4.22

1988 0.0 0.0 0.0 2.42 2.21 2.05 1. 92 2.52 4.78 4.40 4.10 3.85 5.03 0.19 0.34 3.60 8.34 • OF
1988 0.0 100.0 0.0 2.43 2.32 2.23 2.16 2.99 4.59 4.41 4.37 4.29 5.90 0.22 0.38 3.60 7.97 • 25F
1988 100.0 0.0 100.0 16.84 8.75 4.92 3.07 3.28 24.79 14.20 8.65 5.70 5.38 0.32 0.57 3.60 7.66 • 50F
1988 50.0 0.0 50.0 8.07 4.77 3.16 2.66 2.80 12.78 8.32 5.91 5.04 5.14 0.24 0.43 3.60 8.58 to 75F
1988 0.0 50.0 0.0 2.40 2.23 2.10 2.27 2.69 4.67 4.40 4.18 4.43 5.34 0.20 0.35 3.60 9.02 .'00F
1988 50.0 50.0 50.0 9.64 5.53 3.57 2.93 3.13 14.69 9.34 6.51 5.48 5.64 0.27 0.47 3.60
1988 ,20.6 27.3 20.6 4.72 3.27 2.53 2.43 2.72 7.99 6.00 4.88 4.67 5.24 0.22 0.38 3.60

1990 0.0 0.0 0.0 1.97 1.78 1.62 1.50 1.71 4.04 3.68 3.38 3.15 3.77 0.18 0.32 3.26 6.66 e- OF
1990 0.0 100.0 0.0 2.05 1.91 1.80 1.71 2.06 3.92 3.77 3.64 3.53 4.47 0.20 0.36 3.26 6.30 l!' 25F
1990 100.0 0.0 100.0 16.27 8.03 4.28 2.55 2.66 23.33 12.78 7.49 4.79 4.35 0.30 0.54 3.26 6.01 e- 50F
1990 50.0 0.0 50.0 1.53 4.20 2.65 1.90 2.06 11.66 7.27 5.00 3.78 3.97 0.22 0.41 3.26 5.78 • 75F
1990 0.0 50.0 0.0 1.98 1.81 1.68 1.57 1.83 3.96 3.68 3.46 3.28 4.02 0.19 0.33 3.26 6.10 .100F
1990 50.0 50.0 50.0 9.16 4.97 3.04 2.13 2.36 13.63 8.28 5.57 4. 16 4.41 0.25 0.45 3.26
1990 20.6 21.3 20.6 4.25 2.79 2.07 1.70 1. 92 7.11 5.15 4.08 3.48 3.99 0.20 0.36 3.26

1995 0.0 0.0 0.0 1.38 1.22 1.09 0.98 1.03 2.77 2.45 2.19 1.99 2.33 0.17 0.32 2.87 4.92 • OF
1995 0.0 100.0 0.0 1.54 1.38 1.25 1. 14 1. 30 2.83 2.60 2.42 2.27 2.81 0.19 .0.36 2.87 4.57 e- 25F
1995 100.0 0.0 100.0 15.47 7.07 3.44 1.85 2.20 20.87 10.32 5.48 3.23 3.31 0.28 0.54 2.87 4.29 • 50F
1995 50.0 0.0 50.0 6.84 3.48 1.99 1.31 1.48 9.80 5.49 3.45 2.46 2.69 0.21 0.40 2.87 4.07 • 75F
1995 0.0 50.0 0.0 1.43 1. 27 1.14 1.04 1 . 12 2.76 2.48 2.26 2.08 2.49 0.18 0.33 2.87 4.31 .100F

1995 50.0 50.0 50.0 8.50 4.23 2.34 1. 50 1.75 11.85 6.46 3.95 2.75 3.06 0.24 0.45 2.87
1995 20.6 27.3 20.6 3.64 2.17 1.48 1.15 1.26 5.64 3.71 2.74 2.23 2.56 0.19 0.36 2.87

2000 0.0 0.0 0.0 1.23 1.07 0.95 0.86 0.86 2.14 1.87 1.65 1.48 1.58 0.17 0.33 2.73 4.41 e- OF

2000 0.0 100.0 0.0 1.39 1. 24 1.11 1.00 1.10 2.31 2.06 1.86 1.70 1. 95 0.20 0.37 2.73 4.01 • 25F

2000 100.0 0.0 100.0 14.80 6.65 3.15 1. 66 2.05 19.71 9.12 4.51 2.49 2.88 0.28 0.55 2.73 3.79 e- 50F

2000 50.0 0.0 50.0 6.48 3.23 1.80 1. 16 1.31 8,94 4.66 2.74 1. 86 2.07 0.21 0.41 2.13 3.58 • 75F

2000 0.0 50.0 0.0 1.28 1. 12 1.00 0.91 0.95 2.18 1. 92 1.72 1. 55 1.71 0.18 0.34 2.73 3.79.100F

2000 50.0 50.0 50.0 8.10 3.94 2.13 1.33 1. 58 11.01 5.59 3.18 2.09 2.42 .0.24 0.46 2.13

2000 20.6 21.3 20.6 3.40 1. 98 1.32 1.01 1.09 4.94 3.04 2.13 1.67 1. 85 0.19 0.31 2.73

TABLE 24 : THe AT 55.0 MPH.
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TABLE 25

/ HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 5.0 MPH

Cold/Hot Start
Cal. VMT Percentages --------~----- lOGV -------------- -------------- lOGT -------------- -lDDV- -lDDT- -HDDV- ----HDGV----
Year PCCN PCHC PCCC -!L!. -ll:.£~ --1.D 100' F --ll~ -&f.~ 100' F 0-IOOF O-looF 0- lOOF

1980 0.0 0.0 0.0 243.53 212.24 187.19 167.07 382.28 329.13 291.67 260.81235.39 464.91 4.37 7.23 61.34 1062.42 • OF
1980 0.0 100.0 0.0 144.69 147.10 150.48 154.87 304.48 197.31202.42 208.13 214.50407.16 7.38 12.54 61.34 968.94 • 25F
1980 100.0 0.0 100.0 1783.151024.21 592.11 343.80214.49 2265.401316.78 770.88 454.83 269.86 9.11 15.37 61.34 884.48 • 50F
1980 50.0 0.0 50.0 875.42 544.71 351.77 237.34 305.26 1139.05 719.72 472.47 324.68 375.17 6. II 10.23 61.34 808.14 • 75F
1980 0.0 50.0 0.0 197.40 180.76 168.10 158.69 342.90 267.89 249.11234.33 222.91434.06 5.46 9.17 61.34 1380.90 .,ooF
1980 50.0 50.0 50.0 963.92 585.65 371.30 249.34 259.49 1231.35 759.60 489.51 334.67 338.51 8.25 13.95 61.34
1980 20.6 27.3 20.6 477.1~ 331.22 244.15 191.22 329.17 627.60443.85 333.07 265.12 411.21 5.67 9.49 61.34

1985 o 0 0.0 o 0 203.74 156.45 123.20 99.43 250.95 292.95 243.03 203.83 172.79 429.23 3.92 6.46 52.21 849.95 .. OF
1985 o 0 100.0 0.0 141.53 124.39 112.08 103.51 197.92 166.26 162.58 160.30 159.20 323.93 6.14 11.30 52.21 774.69 .. 25F
1985 100.0 0.0 100.0 1287.93 768.56 451.60 243.34 158.48 2014.051134.09 639.71 356.39 214.63 8.05 13.83 52.21 708.89 .. 50F
1985 50.0 00 50.0 637.46 400.25 252.97 155.20 206.88 991.28 603.14 378.35 244.48 331.35 5.44 9.18 52.21 651.17 .. 75F
1985 o 0 50.0 0.0 172.87 139.12 115.33 98.46 223. 15 233.84 204.16 181.15 163.26 376.89 4.72 8.23 52.21 '150.36.'OOF
1985 50.0 50.0 50.0 714.73446.47 281.84 173.43 178.20 1090.16 648.33 400.01 257.79 269.28 7.09 12.56 52.21
1985 20.6 27.3 20.6 364.39 246.73 171.96 121.66 217.66 546.64 369.25 262.87 196.88 360.49 4.97 8.52 52.21

1988 0.0 0.0 0.0 199.11 140.34 101.24 74 . 89 201. 15 260.03 204.10 162.84 131.92 373.02 3.24 5.54 47.90 558.24 • OF
1988 00 100.0 0.0 149.59 121.83 101.29 86.17 164.26 157.17 143.97 134.23 127.16 278.63 5.08 9.72 47.90 501.89 • 25F
1988 100.0 0.0 100.0 1081.19 658.48 391.50 203.26 142.41 1770.35 997.43 559.09 296.27 192.34 6.76 11.89 47.90 452.93 .. 50F
1988 ,50.0 0.0 50.0 547.06 343.99 214.64 124.22 171.82 865.82 520.84 319.59 195.42 290.06 4.53 7.88 47.90 410.29 .. 75F
1988 0.0 50 0 0.0 173.39 128.76 98.27 77 .24 180.85 211.19 174.16 146.89 126.58 325.87 3.90 7.07 47.90 815.24 .100F
1988 50.0 50.0 50.0 615.39 390.15 246.39 144.71 153.33 963.75570.70346.66211.71235.48 5.92 10.81 47.90
1988 20.6 27.3 20.6 327.40 217.29 145.96 96.29 177.98 481.34 317.38 218.25 154.93 313.23 4.12 7.32 47.90

1990 0.0 0.0 0.0 200.14 134.76 92.31 64 .50 141.09 247.09 185.83 142.44 111.19 289.86 3.01 5.30 45.94 425.30 .. OF
1990 0.0 100.0 0.0 156.27 122.70 97.75 79.23 127.52 157.90 137.96 123.08 112.03 219.76 4.72 9.31 45.94 378.66 • 25F
1990 100.0 0.0 100.0 973.70603.43 363.69 186.85 129.03 1637.92 919.86 512.98 263.30 166.98 6.31 11.39 45.94 338.25 • 50F
1990 50.0 0.0 50.0 502.83 317.71 197.79 111.39 132.05 800.92 476.76 288.03 169.63 232.23 4.23 7.55 45.94 303.17 .. 75F
1990 0.0 50.0 0.0 176.63 125.89 91.70 68.45 131.54 204.04 161 . 20 130.61 108.47 254.01 3.63 6.77 45.94 483.13 .,ooF
1990 50.0 50.0 50.0 564.99 363.06 230.72 133.04 128.28 897.91 528.91 318.03 187.66 193.37 5.51 10.35 45.94
1990 20.6 27.3 20.6 311.08 204.70 135.07 85.78 132.09 450.24 291.41 195.51 133.56 246.61 3.84 7.01 45.94

1995 0.0 0.0 0.0 199.70 126.28 80.10 51.01 82.17 230.80 156.21 107.31 74.91 172.41 2.81 5.13 43.44 268.83 • OF
1995 0.0 100.0 0.0 163.48 122.39 91. 87 69.19 93.30 166.97 132.23 106.24 86.76 145.82 4.40 9.05 43.44 235.14 • 25F
1995 100 ..0 0.0 100.0 800.19 515.52 320.03 162.52 117.09 1383.03 768.60 424.72 203.92 138.43 5.94 11.06 43.44 206.06 to 50F
1995 50.0 0.0 50.0 432.26 277.12 173.01 93.77 93.56 683.23 395.69 230.65 124.14 153.64 3.96 7.32 43.44 180.95 to 75F
1995 00 50.0 0.0 179.26 120.9.1 82.35 56.69 84.10 198. 38 14 1 . 92 103.64 77.39 156.74 3.39 6.56 43.44 253.75.,OOF
1995 500 50.0 50.0 481.84 318.96 205.95 115.86 105.19 775.00 450.41 265.48 145.34 142.13 5.17 10.06 43.44
1995 20.6 27.3 20.6 283.60 184.98 119.27 71.54 87.81 398.16 246.33 155.70 96.34 156.09 3.59 6.79 43.44

2000 0.0 0.0 0.0 193.96 121.19 75.72 47.31 66.90 222.93 141. 28 89.84 57.37 97.17 2.79 5.12 42.13 215.91 • OF
2000 o 0 100 0 o 0 159.68 118.44 87.85 65.16 83.03 172'.45 129.43 97.44 73.64 102.29 4.38 9.06 42.13 187. 16 .. 25F
2000 100.0 o 0 100.0 743.18 486.35 304.36 152.81 111.53 1225.89 676.79 372.86 171.32 122.50 5.94 11.06 42.13 162.42 .. 50F
2000 500 0.0 50.0 406.32 262.62 164.28 87.80 82.61 614.71 349.79 199.58 100.91 104.29 '3.95 7.31 42.13 141.12.75F
2000 0.0 50.0 0.0 174.46 116.42 78.24 52.97 71.28 196.12 132.29 90.14 62.10 96.26 3.36 6.56 42.13 178.88 .looF
2000 50 0 50 0 50.0 451.43 302.39 196.11 108.98 97.28 699.17 403.11235.15 122.48 112.40 5.16 10.06 42.13
2000 20 6 27.3 206 270. II 176.37 113.26 66.90 75.65 368.51 221.60 134.83 77.70 99.51 3.57 6.79 42.13

TABLE 25 CO Ar 5.0 MPII.
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TABLE 26

HIGH ALTITUOE

CO EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV -------------- -------------- LOGT -------------- -LOOV- -LOOT- -HODV- ~---HOGV----

Year PCCN PCHC PCCC ~~~ ---l.U 100' F --!L£.~~.-.IL£ 100' F 0-100F 0- l00F 0-100F

1980 0.0 0.0 0.0 134.65 117.84 104.36 93.54 209.74 183.01 162.72 146.01 132.24 256.88 3.01 4.99 42.29 706.84 • OF
1980 0.0 100.0 0.0 80.43 81.91 83.93 86.51 168.90 110.55 113.52 116.81 120.48 ;26.90 5.09 8.65 42.29 . 644.65 • 25F
1980 100.0 0.0 100.0 979.99 564.65 327.53 190.88 118.86 1248.24 728.10427.89 253.51 150.75 6.28 10.60 42.29 588.46 • 50F
1980 50.CJ 0.0 50.0 482.37 301.22 195.29 132.34 167.99 629.35 399.22 263.20 181.68 208.01 4.22 7.05 42.29 537.66 • 75F
1980 0.0 50.0 0.0 109.34 100.49 93.17 88.80 188.97 149.33 139.26 131.34 125.26 240.71 3.17 6.32 42.29 918.73.'00F
1980 50.0 50.0 50.0 530.21 323.28 205.73 138.69 143.88 679.39 420.81 272.35 187.00 188.83 5.69 9.62 42.29
1980 20.6 27.3 20.6 263.27 183.48 135.81 106.82 181.26 347.55 246.83 186.02 148.67 227.98 3.91 6.55 42.29

1985 0.0 0.0 0.0 109.43 84.32 66.64 54.00 135.03 158.82 132.10 111.09 94 .45 231.80 2.70 4.46 36.00 565.48 • OF
1985 0.0 100.0 0.0 15.19 66.79 60.36 55.91 106.82 90.14 88.30 81.21 86. 14 115. 83 4.23 7.19 36.00 515.41 • 25F
1985 100.0 0.0 100.0 691.70 412.92 242.80 131.13 85.30 1085.89 612.55 346.23 193.41 116 ..48 5.55 9.54 36.00 471.64 • 50F
1985 50.0 0.0 50.0 342.66 215.31 136.33 83.92 111.34 535.49 326.55 205.38 133.15 119.18 3.15 6.33 36.00 433.23 • 15F
1985 0.0 50.0 0.0 92.17 14.89 62.29 53.36 120.23 126.18110.95 98.69 89.15 203.94 3.26 5.61 36.00 765.34 .'00F
1985 50.0 50.0 50.0 383.14 239.86 151.58 93.52 96.06 588.02 350.42 216.72 140.08 146.16 4.89 8.66 36.00
1985 20.6 27.3 20.6 '195.79 132.19 92.16 65.86 117.21 295.58 200.17 142.91 101.31 195.00 3.43 5.81 36.00

1988 0.0 0.0 0.0 105.91 74.78 54.06 40.10 101.58 139.65 109.85 81.84 11.32 200.50 2.23 3.82 33.03 371.40 • OF
1988 0.0 100.0 0.0 79.42 64.76 53.92 45.96 87.94 84.14 77.21 72.12 68.44 150.24 3.50 6.70 33.03 333.91 • 25F
1988 100.0 0.0 100.0 515.60 350.54 208.44 108.33 16.03 941.21 534.13 299.69 159.11 103.53 4.66 8.20 33.03 301.34 • 50F
1988 50.0 0.0 50.0 291.31 183.24 114.41 66.33 91.85 463.90 219.42 171.72 105.21 155.97 3.13 5.43 33.03 212.97 • 75F
1988 0.0 50.0 0.0 92.16 68.55 52.41 41.29 96.11 113.31 93.63 19.12 68.32 115.38 2.69 4.81 33.03 542.39 .,00F
1988 50.0 50.0 50.0 321.51207.65 131.18 17.14 81.99 515.10 305.67 185.90 113.71 126.88 4.08 7.45 33.03
1988 20.6 27.3 20.6 114.25 115.73 71.82 51.45 95.20 258.00 170.39 117.39 83.54 168.51 2.84 5.05 33.03

1990 0.0 0.0 0.0 106.11 71.51 49.03 34.31 74.98 132.02 99.45 76.31 59.12 154.95' 2.08 3.66 31.68 282.96 • OF
1990 0.0 100.0 0.0 82.71 65.03 51.84 42.05 67.14 84.07 13.55 65.71 59.90 111.54 3.25 6.42 31.68 251.93 • 25F
1990 100.0 0.0 100.0 ~16.41 320.06 192.90 99.16 68.46 872.12 490.35 213.60 140.62 89.14 4.35 1.85 31.68 225.04 • 50F
1990 50.0 0.0 50.0 266.12 168.55 104.97 59.11 70.14 421.16 254.48 153.91 90.81 124.09 2.91 5.20 31.68 201.71 • 75F
1990 0.0 50.0 0.0 93.61 66.11 48.68 36.31 69.89 108.89 86.16 69.92 58.16 135.83 2.50 4.61 31.68 321.43 .,00F
1990 50.0 50.0 50.0 299.62 192.54 122.37 10.60 68.10 418.39 281.95 169.66 100.26 103.34 3.80 7.14 31.68
1990 20.6 21.3 20.6 164.91 108·.59 11.69 45.51 10.18 240.18 155.63 104.55 11.56 131.83 2.65 4.83 31.68

1995 0.0 0.0 0.0 105.64 66.81 42.38 26.98 43.47 122.41 82.91 51.00 39.83 91.51 1.94 3.54 29.95 118.86 • OF
1995 0.0 100.0 0.0 86.49 64.75 48.60 36.61 49.36 88.45 70.07 56.33 46.03 71.42 3.04 6.24 29.95 156.44 • 25F
1995 100.0 0.0 100.0 423.32 272.72 169.30 85.98 61.94 732.94 407.31 225.14 108.15 73.39 4.10 7.63 29.95 137.10 • 50F
1995 50.0 0.0 50.0 228.61 146.60 91.53 49.61 49.49 362.19 209.82 122.35 65.90 81.55 2.13' 5.05 29.95 120.39 • 15F
1995 0.0 50.0 0.0 94.83 63.97 43.57 29.99 44.49 105.11 15.28 55.01 41. 11 83.24 2.34 4.53 29.95 168.83.'00F
1995 50.0 50.0 50.0 254.90 168.14 108.95 61.29 55.65 410.69 238.12 140.14 11.09 15.40 3.57 6.93 29.95
1995 20.6 21.3 20.6 150.03 91.86 63.10 37.85 46.45 211.01 130.63 82.62 51.16 82.88 2.48 4.68 29.95

2000 0.0 0.0 0.0 102.61 64.11 40.06 25.03 35.39 111.94 14.14 47.53 30.35 51.40 1.92 3.53 29.05 143.65 • OF
2000 0.0 100.0 0.0 84.41 62.66 46.47 34.41 43.92 91.23 68.47 51.55 38.96 54.11 3.02 6.25 29.05 124.52 • 25F
2000 100.0 0.0 100.0 393.16 251.29 161.02 80.84 59.00 648.52 358.04 191.25 90.63 64.81 4.10 1.63 29.05 108.06 • 50F
2000 50.0 0.0 50.0 214.95 138.93 86.91 46.45 43.70 325.20 185.05 105.58 53.39 55.17 2.12 5.04 29.05 93.89 • 75F
2000 0.0 50.0 0.0 92.30 61.59 41.39 28.02 31.11 103.15 69.99 47.68 32.85 50.92 2.32 4.52 29.05 ,19.0'.'00F
2000 50.0 50.0 50.0 238.81 159 . 91 103. 14 51.65 51.46 369.88 213.25 124.40 64.80 59.46 3.56 6.94 29.05
2000 20.6 21.3 20.6 142.90 93.30 59.92 35.39 40.02 194.95 111.23 11.33 41.10 52.64 2.46 4.68 29.05

TABLE 26 : CO AT 10.0 MPH.
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TABLE 27

HIGH ALTITUDE

CD EMISSION FACTORS (GRAMS/MILE) AT 19 6 MPH

Cold/Hot Start
Cal. VMT Percentages ___ c __________ LOGV -------------- -------------- LOGT -------------- -LOOV- -LOOT- -HOOV- ----HOGV----
Year peCN PCHC PCCC ~~~ ----.1.U l00'F ~~~ ----.1.U 100' F 0- 100F 0- 100F 0- 100F

1980 0.0 0.0 0.0 88.45 77 68 69.04 62.09 137.18 121.53 108.28 97.35 88.34 169.65 1 67 2.77 23.53 377.13. OF
1980 0.0 100.0 0.0 52.94 54.02 55.46 57.26 111.35 73.48 75.54 77.81 80.34 150.81 2 83 4.81 23.53 343.95 (10 25F
1980 100.0 0.0 100.0 641.34 370.41215.38 125.85 78.28 822.81 ~81.08 283.39 168.31 100.13 3.50 5.90 23.53 313.97 • 50F
1980 50.0 0.0 50.0 .316.35 19808 128.80 87.57 110.10 415.91 264.51 174.84 121.00 137.62 2.35 3.92 23.53 286.86 .. 75F
1980 0.0 50.0 0.0 - 71.88 66.27 62.02 58.90 124.00 99.20 92.67 87.56 83.63 159.41 2.10 3.52 23.53 490. 18 .'00F
1980 50.0 50 0 50.0 347.14 212.21 135.42 91.56 94.82 448.15 278.31 180.60 124.32 125.47 3.16 5.35 23.53
1980 20.6 27.3 20.6 172.76 120.77 89.68 70.77 118.87 229 99 163.79 123.75 99.14 150.90 2.18 3.64 23.53

1985 0.0 0.0 0.0 70.3'0 54.36 43.13 35.09 87.00. 103.31 86.14 72.63 6 I . 90 150. 17 1.50 2.48 20.03 301.71 • OF
1995 0.0 100.0 0.0 48.52 42.88 38.86 36.12 68.97 58.49 57.40 56.80 56.60 114.44 2.36 4.33 20.03 274.99 • 25F
1985 1000 0.0 100.0 444 ..31265.34 156.12 84.50 54.94 702.04 396.67 224.61 125.77 75.71 3.09 5.31 20.03 251.64 • 50F
1985 50.0 0.0 50.0 220.31 138.61 87.89 54.28 7 1.73 346.97 212.04 133.68 86.92 116.18 2.09 3.52 20.03 231.15 • 75F
1985 0.0 50.0 0:0 59.53 48.21 40.24 34.60 77.54 82.41 72.29 64.44 58.34 132.37 1. 81 3. II> 20.03 408.34 .100F
1985 50.0 50.0 50.0 246.41 154. II 97.49 60.31 61.96 380.26227.04 140.71 91.18 95.07 2.72 4.82 20.03
19B5 20.6 27.3 20.6 125.82 85.47 59.85 42.66 75.56 191.69 130.13 93.15 70.18 126.51 1.91 3.27 20.03

1988 ).0 0.0 0.0 67.42 47.70 34.58 25.73 68.95 90.06 71.02 56.94 46.35. 129.38 1.24 2.13 18.38 198.16 • OF
1988 0.0 1000 0.0 50.45 41.19 34.36 29.35 56.39 54.01 49.67 46.50 44.23 9" .27 1.95 3.73 18.38 178.16.25F
1988 100.0 0.0 100.0 366.75 223.35 132:83 69.12 48.62 607.99 343.14 192.73 102.55 66.85 2.59 4.56 18.38 160.78 • 50F
1988 50.0 0.0 50.0 185.67 116.84 73.01 42.42 58.83 298'.27 179.92 110.78 68.11 100.66 1. 74 3.02 18.38 145.64 • 75F
1988 0.0 50.0 0.0 58.63 43.68 33.48 26.44 62.05 72.97 60.44 51.20 44.. 31 1\3.33 1.50 2.71 18.38 289.39 .,00F
1988 50.0 50.0 50.0 208 .. 60 132.27 83.60 49.24 52.51 33 I .00 196. 4 I 119.62 73.39 82.06 2.27 4.15 18.38
1988 20.6 27.3 20.6 110.99 73.78 49.68 32.93 61.01 165.96 109.81 75.83 54.12 108.83 1.58 2.81 18.38

1990 0.0 0.0 0.0 67.30 45.40 31.17 21.85 47.11 84.68 63.94 49.21 38.58 99.46 1. 16 2.03 17.63 150.97 • OF
1990 0.0 100.0 0.0 52.45 41.23 32.89 26.71 43.06 53.66 47.04 42.11 38.47 75.51 1.81 3.51 17 .63 134.41 • 25F
1990 100.0 0.0 100.0 327.11 203.11 122.42 62.96 43.47 557.63 313.51 115.06 90.14 57.10 2.42 4.31 11.63 120.07 • 50F
1990 50.0 0.0 50.0 169.28 106.99 66.66 31 61 44,59 273.30 163.00 98.13 58.41 19.60 1.62 2.90 17 .63 101.62 • 15F
1990 0.0 50.0 0.0 59.36 42.31 30.92 23.14 44.46 69.13 55.29 44.96 37.48 81.22 1.39 2.60 11.63 111 . 50 (I0100F
1990 50.0 50.0 50.0 190.11 122.11 77 .66 44.84 43.27 305.65 180.27 108.59 64.31 66.30 2.12 3.97 11.63
~990 20.6 27.3 20.6 104.67 68.92 45.53 28.98 44.63 153.71 99.75 67.14 46.07 84.62 1.47 2.69 11.63

1995 0.0 0.0 0.0 66.84 42.27 26.8\ 11.07 27.50 77.74 52.70 36.28 25.38 58.26 1.08 1.97 16.61 95.43 • OF
\995 0.0 100 0 0.0 54.72 40.97 30.75 23. \6 3\.23 56.07 44.45 35.76 29.25 49.24 1.69 3.41 16.67 83.47 • 25F
\995 100.0 0.0 \00.0 267.84 \72.56 \07.12 54.40 39.19 464.92 258.45 142.87 68.67 46.58 2.28 4.24 16.67 73. 15 • 50F
1995 50.0 0.0 50.0 144.69 92.76 57:91 31.39 31.32 229.84 133.20 77.71 41.91 51.84 1.52 2.8\ 16.67 64.23 • 75F
1995 0.0 50.0 o 0 60.00 40.47 27.':>7 18 98 28.15 66·75 47.82 34.98 26 17 52 96 1.30 2.52 16.67 90.08 (IOl00F
\995 50.0 50.0 50.0 16 1,.28 106.76 68.94 3t! 78 35.2\ 260.50 \51.45 89.31 48 96 47.9\ 1.99 3.8<; 16.67
1995 206 27.3 20.6 9·1 9:.1 6\ .92 39.92 21 ~i5 29.39 133.95 82.95 52.50 32 55 52.7\ 1 38 2.6\ 16.67

2000 0.0 0.0 a 0 64 92 40.56 25.34 15 04 22.39 74.62 47.29 30.07 19 20 32.52 1.07 \ .97 16.17 76.64 (10 OF
2000 0.0 100 0 0.0 SJ 45 39.64 29.40 21 {II 2'1.79 57.72 43.32 32.61 24 65 34.24 1.68 3.48 16.17 66.44 • 25F
2000 100.0 0.0 100.0 248.76 162 79,\01.88 5 I. \5 37.33 410.3422654 124.81 57 35 4\ .0\ 2.28 4.24 16.11 57.66 • 50F
2000 50.0 0.0 50 a 136.01 87 90 54.99 29 39 27.65 205.76 117.08 66.80 33.78 34 91 1.52 2.81 16.17 50.09 .. 75F
2000 0.0 50.0 0.0 58 40 38.97 26. 19 I., 'IJ 23.06 65.65 44.20 30.17 20 79 32.22 1.29 2.52 16.17 63.50 .100F
2000 500 50.0 500 151.\0 101.22 65.64 :16 48 32.56 234.03 134.93 78.71 41 00 :17.62 1.98 3.86 16.17
2000 20 6 27.3 20.6 90.41 59.03 37.91 22.39 25. 3~2 123.35 74.18 45.13 26 01 33.31 1 37 2.61 16.17

TABLE 27 CD liT 19.6 MPH.
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TABLE 28

HIGH AL TnUOE

CO EMISSION FACTORS (GRAMS/MILE) AT 35.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV -------------- -------------- LOGT -------~------ -LOOV- -LODT- -HDDV- ----HDGV----
Year PCCN~ PCCC --.-JL£.~~ -.Th:.f. 100· F --.-JL£.~~ -.Th:.f. 100· F 0- looF 0- looF Q.:..!QQE

1980 0.0 0.0 0.0 56.69 50.46 45.45 41. 41 81.01 82.21 13.90 66.98 6 I . 25 112.68 0.93 1.54 13.04 210.25 • OF
1980 0.0 100.0 0.0 34.15 35.12 36.33 31.19 12.45 50.02 51.63 53.40 55.'35 102.19 1.51 2.61 13.04 191.15 .. 25F
1980 100.0 0.0 100.0 405.,50 236.30 138.66 81.80 50.92 544.93 321.28 190.83 114.26 61.19 I. 94 3.21 13.04 115.04 • 50F.
1980 50.0 0.0 50.0 20 I .54 121.48 83.82 51.68 10.42 211.86 118.31 118.94 83.01 91.96 l.aO 2.18 13.04 159.93 .. 15F
1980 0.0 50.0 0.0 46.18 43 09 40.19 39.16 19.53 61.29 63.32 60.23 51.89 101.09 I. 16 1.95 13.04 213.28 .100F
1980 ~O.O 50.0 50.0 219.83 135.11 81.50 59.80 61.69 291.48 186.46 122.12 84.81 85.29 1.15 2.91 13.04
1980. 20.6 21.3 20.6 110.30 17 .99 58.62 46.84 16.12 154.21 110.92 84.59 68 . 35 10 I . 12 I. 21 2.02 13.04

1985 0.0 0.0 0.0 41.63 32.66 26.33 21.19 52.30 64.13 54.55 46.49 40.06 92.61 0.83 I. 31 11.10 168.20 .. OF
1985 0.0 100.0 0.0 28.33 25.33 23.25 21.89 41.13 36.31 35.98 35.88 36.02 12.12 1.31 2.40 11.10 153.31 • 25F
1985 100.0 0.0 100.0 262.91 151.33 92.84 50.10 32.96' 430.68 244.99 139.14 18.98 41.30 1.11 2.94 11. 10 140.29 • 50F
1985 50.0 0.0 50.0 130.89 82.11 52.81 33.01 43.11 214.10 132.32 84.23 55.42 11.91 t. 16 1.95 11.10 128.81 • 15F
1985 0.0 50.0 0.0 35.09 28.80 24.39 21.29 46.16 51.53 45.65 41.09 31.55 82.36 1.00 1.15 11.10 221;65 .100F
1985 50.0 50.0 50.0 145.65 91.33 58.04 36.30 31.35 233.52 140.49 8t.81 51.50 59.11 t. 51 2.61 11.10
1985 20.6 21.3 20.6 14.60 51.04 36.10 26.12 45.50 118.95 81.54 58.99 44.91 18.52 1.06 1.81 11.10

1988 0.0 0.0 (>.0 38.50 21.49 20.15 15.20 40.58 54.48 43.46 35.25 29.03 18.50 0.69 I. 18 10.19 110.41 • OF
1988 0.0 100.0 0.0 28.55 23.46 19.12 11.00 33.22 32.12 29.83 28.20 21.08 59.91 1.08 2.01 10.19 99.32 • 25F
1988 100.0 0.0 100.0 2 10, 15 I 28 . 00 16.18 39.85 28.35 361.50 204.85 115.60 62.08 40.68 I. 44 2.53 10.19 89.64 • 50F
1988 50.0 0.0 50.0 106.53 61.11 42.13 24.10 34.52 118.60, 108.41 61.29 41.90 61.13 0.96 1.68 10.19 81.20 .. 15F
1988 0.0 50.0 0.0 33.31 25.06 19.39 15.49 36.55 43.92 36.16 31. 41 21.53 69.22 0.83 1.50 10.19 161.34 .looF
1988 50.0 50.0 50.0 119.35 15.13 41.95 28.42 30.18 196.81 111.34 11.90 44.58 50.33 1.26 2.30 10.19
1988 20.6 21.3 20.6 ,63.53 42.39 28'.12 19.23 35.89 99.53 66.39 46.30 33.46 66.31 0.88 1.56 10.19

1990 0.0 0.0 0.0 31.86 25.65 11.12 12.52 21.21 50.05 38.19 29.12 23.56 58.99 0.64 I. 13 9.11 84. 11 ~ OF
1990 0.0 100.0 0.0 ,29.38 23.15 18.54 15.13 24.41 31.14 21.53 24.88 22.94 45.01 1.00 1.98 9.11 14.94 • 25F
1990 100.0 0.0 100.0 184.11 114.48 69.02 35.59 24.51 325.04 183.26 102.61 53.30 33.58 I. 34 2.42 9.11 66.94 • 50F
1990 50.0 0.0 50.0 95.46 60.39 31.69 21.31 25.35 160.18 96.02 58.54 35.04 41.09 0.90 1.61 9.11 60.00 • 15F
1990 0.0 50.0 0.0 33.34 23.88 11.52 13.19 25.33 40.98 32.80 26.94 22.69 51.88 0.17 1.44 9.11 95.61 .100F
1990 50.0 50.0 50.0 101.01 68.82 43.18 25.36 24.52 118.09 105.40 63.18 38.12 39.32 I. 11 2.20 9.17
1990 20.6 21.3 20.6 58.95 38.89 25.17 16.49 25.41 90.18 58.91 39.99 21.11 50.22 0.82 I. 49 9.11

1995 0.0 0.0 0.0 31.22 23.53 14.93 9,51 15.31 43.96 29.93 20.10 14.56 33.22 0.60 1.09 9.24 53.20 • OF
1995 0.0 100.0 0.0 30.41 22.81 11.12 12.90 11.39 31.41 25.02 20.19 16.58 28.01 0.94 1.93 9.24 46.53 • 25F
1995 100.0 0.0 100.0 149. 13 96.01 59.64 30.29 21.82 261.64 145.55 80.53 38.82 26.28 I. 26 2.35 9.24 40.18 .. 50F
1995 50.0 0.0 50.0 80.56 51.65 32.24 11,48 11.44 129.51 15.21 43.98 23.83 29.44 0.84 1.56 9.24 35.81 .. 15F
1995 0.0 50.0 0.0 33.41 22.53 15.35 10 56 15.61 31.65 21.06 19,81 14.94 30.18 0.12 1.40 9.24 50.22 .looF
1995 50.0 50.0 50.0 89,80 59.44 38.38 21.59 19.60 146.56 85.,28 50,36 21.10 21.14 1.10 2.14 9.24
1995 20.6 21.3 20.6 52.85 34.41 22.23 13.33 16.36 15.53 46.88 29.16 18.54 30.00 0.16 1.44 9.24

2000 0.0 0.0 00 36.15 22.58 14.11 8.82 12.41 41.55 26.33 16 14 10 69 18.11 0.59 1.09 8.96 42.13 .. OF
2000 0.0 100.0 0.0 29.16 22.01 16.31 12.14 15.41 32.14 24.12 18,16 13 12 19.06 0.93 1.93 8.96 31.04 • 25F
2000 100.0 0·0 100 0 138.50 90,64 56.12 28.48 20,18 228.46 126.13 69,49 31,93 22.83 1.26 2.35 8.96 32.14 .. 50F
2000 50.0 0.0 50.0 15.12 48.94 30.62 16,36 15.40 114.56 65,19 31,19 18.81 19.44 0,84 156 8.96 21.93 .. 15F
2000 0.0 50.0 0.0 32.51 21.10 ' 14.58 9.81 13.28 36.55 24,65 16.80 11.51 11,94 012 I. 40 8.96 35.40.looF
2000 50.0 50,0 50.0 84,13 56.35 36.55 20.31 18.13 130 .. 30 15.12 43.82 22.83 20.95 1.10 2.14 8 96
2000 20.6 21.3 20.6 50.34 32.81 21. 11 12.41 14.10 68.68 41.30 25.13 14.48 18.54 0.16 1.44 8.96

TABLE 28 : CO AT 35.0 MPH.
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TABLE 29

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HDDV- ----HDGV----
Year PCCN PCHC~ ~~~...-.1.D 100' F ~~~~ 100' F 0- 100F 0- 100F 0- 100F

1980 0.0 0.0 0.0 50.37 44.98 40.64 37.14 77.19 73.99 66.56 60.41 55.32 100.93 0.79 1.31 11.12 196.53 l!' OF
1980 0.0 100.0 0.0 30.40 31. 31 32.45 33.81 64.63 44.99 46.48 48.12 49.91 92.55 1.34 2.27 11.12 179.24 l!' 25F
1980 100.0 0.0 100.0 359.53 209.91 123.41 72.95 45.36 487.81 288.07 171.37 102.75 60.91 1.65 2.79 11 . 12 163.61 • 50F
1980 50.0 0.0 50.0 179.00 113.47 74.78 51.59 62.52 249.22 160.20 107.04 74.88 82.45 1.11 1. 85 11.12 149.49 • 75F
1980 0.0 50.0 0.0 . 41.06 38.41 36.47 35.10 70.70 60.52 57.02 54.31 52.26 96.14 0.99 1.66 11.12 255.44 .,00F
1980 50.0 50.0 50.0 194.96 120.61 77 .93 53.38 55.00 266.40 167.27 109.74 76.33 76.73 1.50 2.53 11.12
1980 20.6 27.3 20.6 97.99 69.46 52.35 41.94 67.62 138.47 99.74 76.19 61.66 90.12 1.03 1. 72 11. 12

1985 0.0 0.0 0.0 36.30 28.59 23.14 19.23 45.78 51.21 48.38 41.33 35.10 81.63 0.71 1. 17 9.46 157.23 Ii' OF
1985 0.0 100.0 0.0 \24.63 22.08 20.33 19.21 36.60 32.11 31. 82 31.79 31.91 63.88 1 . 11 2.05 9.46 143.30 .. 25F
1985 100.0 0.0 100.0 229.38 137.29 81.07 44.31 28.84 379.05 215.96 123.38 69.88 41.80 1. 46 2.51 9.46 131.13 l!' 50F
1985 50.0 0.0 50.0 114.28 72.29 46.24 29.05 37.73 189.37' 116.94 74.60 49.22 63.43 0.99 1.66 9.46 120.46 • 15F
1985 0.0 50.0 0.0 30.57 25.18 21.40 18.75 40.97 45.56 40.45 36.49 33.42 72.74 0.86 1. 49 9.46 212.19 c>100F
1985 50.0 50.0 50.0 127.00 79.68 50.70 31.19 32.72 205.58 123.89 77.58 50.93 52.84 1.29 2.28 9.46
1985 20.6 27.3 20.6 65.0~ 44.61 31.64 22.97 39.85 ·104.99 72.13 52.31 39.98 69.31 0.90 1.54 9.46

1988 0.0 0.0 0.0 33.28 23.83 17 .52 13.26 35.36 41.83 38.26 31.11 25.70 68.95 0.59 1.00 8.68 103.26 .. OF
1988 0.0 100.0 0.0 24.63 20.27 17 .07 14.76 28.96 28.07 26. t;l 24.76 23.84 52.87 0.92 1. 76 8.68 92.84 c> 25F
1988 100.0 0.0 100.0 181.90 110.79 65.96 34.55 24.64 315.88 179.18 101.23 54.49 35.14 1. 22 2.16 8.68 83.78 .. 50F
1988 50.0 0.0 50.0 92.24 58.19 36.53 21.47 30.05 156.35 95.06 59.11 36.92 53.69 0.82 1.43 8.68 75.90 • 75F
1988 0.0 50.0 0.0 28.83 21.70 16.83 13.49 31.86 38.50 32.31 27.73 24.32 60.89 0.71 1. 28 8.68 150.80 .100F
1988 50.0 50.0 50.0 103.27 65.53 41.52 24.65 26.80 171.98 102.66 63.00 39.16 . 44.31 1.07 1.96 8.68
1988 20.6 27.3 20.6 54.98 36.72 24.92 16.74 31.26 87.17 58.26 40.13 29.53 58.29 0.75 1. 33 8.68

1990 0.0 0.0 0.0 32.59 22.11 15.29 10.83 23.51 43.66 33.40 26.06 20.72 51.51 0.55 0.96 8.33 78.61 .. OF
1990 0.0 100.0 0.0 25.26 19.92 15.97 13.05 21.12 27.04 23.96 21.69 20.06 39.40 0.86 1.69 8.33 70.04 .. 25F
1990 100.0 0.0 100.0. 159.12 98.60 59.45 30.67 21.18 282.46 159.36 89.36 46.48 29.25 1. 14 2.06 8.33 62.57 • 50F
1990 50.0 0.0 50.0 82.22 52.03 32.49 18.44 21.88 139.40 83.67 51.10 30.67 41.10 0.77 1. 37 8.33 56.08 • 75F
1990 0.0 50.0 0.0 28.69 20.57 15.10 11.39 21. 87 35.70 28.64 23.58 19.91 45.33 0.66 1. 23 8.33 89.37 .'00F
1990 50.0 50.0 50.0 92.19 59.26 37.71 21.86 21.15 154.75 91.66 55.53 33.27 34.33 1.00 1.88 8.33
1990 20.6 27.3 20.6 50.76 33.50 22.21 .14.24 21.94 78.50 51.37 34.95 24.34 43.86 0.70 1. 27 8.33

1995 '0.0 0.0 0.0 31.91'; 20.21 12.82 8.16 13.15 31.92 25.84 17 .90 12.61 28.72 0.51 0.93 1.81 49.13 • OF
1995 0.0 100.0 u.o' 26.16 19.59 14.10 11.01 14.93 21.09 21.55 17.41 14.31 24.20 0.80 1. 64 7.87 43.50 • 25F
1995 100.0 0.0 100.0 128.05 82.49 51. 21 26.01 18.14 225.31 125.40 69.39 33.48 22.65 1.08 2.00 7.87 38.12 .. 50F
1995 50.0 0.0 50.0 . 69.17 44.35 27.69 15.01 14.91 111.61 64.85 37.94 20.58 25.43 0.72 1.33 7.87 33.47 .. 15F
1995 0.0 50.0 0.0 28.68 19.35 13.18 9.01 13.46 '32.45 23.35 17.11 12.92 26.09 0.61 1. 19 7.87 46.94 .,00F
1995 50.0 50.0 50.0 77.10 51.04 32.96 18.54 16.83 126.23 73.41 43.40 23.90 23.43 0.94 1. 82 1.87
1995 20.6 27.3 20.6 45.38 29.60' 19.09 11.45 14.05 65.10 40.43 25.69 16.03 25.92 0.65 1. 23 7.81

2000 0.0 0.0 0.0 31.04 19.39 12.12 1.51 10.71 35.61 22.61 14.38 9.18. 15.55 0.50 0.93 7.64 39.94 • OF
2000 0.0 100.0 0.0 25.55 18.95 14.06 10.43 13.29 27.60 20.11 15.59 11.18 16.31 0.79 1.64 7.64 34.62 .. 25F
2000 100.0 0.0 100.0 118.92 77.83 48.10 24.45 17 .85 196 . 17 108. 30 59.67 '27 .. 42 19.60 1.08 2.01 1.64 30.05 .. 50F
2000 50.0· 0.0 50.0 65.02 42.02 26.29 14.05 13.22 98.31 55.97 31.94 16.15 16.69 0.12 1.33 7.64 26.10 • 15F
2000 0.0 50.0 0.0 21.92 18.63 12.52 8.48 11. 41 31.38 21.17 14.42 9.94 15.40 0.61 1.19 1.64 33.09 .100F
2000 50.0 50.0 50.0 72.24 48.39 31.38 17.44 15.51 111.88 64.51 31.63 19.60 11.99 0.94 1.82 1.64
2000 20.6 21.3 20.6 43.22 28.22 18.12 10.11 12.10 58.91 35.46 21.51 12.43 15.92 0.65 1. 23 7.64

TABLE 29 : CO AT 50.0 MPH.
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TABLE 30

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE) AT 55.0 MPH

COld/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------.------- LOGT -------------- -lDDV- -LDDT- -HDDV- ----HDGV--·--
Year PCCN PCHC PCCC ---..Q.:..£.~~ --IL£ \00' F ~~~ --IL£ 100' F 0- l00F 0- l00F 0- l00F

1980 0.0 0.0 0.0 47.62 42.67 38.68 35.46 72.76 70.76 63.80 58.02 53.22 96.09 0.82 1. 36 11.55 214.50 «I' OF
1980 0.0 100.0 0.0 28.80 29.12 30.85 32.21 61.35 43.12 44.59 46.20 47.91 88.69 1.39 2.36 11.55 195.63 .. 2!iF
1980 100.0 0.0 100.0 338.19 198.26 116.83 69.22 43.02 464.39 214.19 163.19 98.40 58.26 1.72 2.89 11.55 178.51 • 50F
1980 50.0 0.0 50.0 169.01 101.42 10.99 49.12 59.05 231.12 153.14 102.55 11.89 18.62 1.15 1'.93 11.55 163. 16 «I' 75F
\980 0.0 50.0 0.0 39.85 36.46 34.11 33.49 66.83 51.92 54.68 52.16 50.21 91.80 \.03 1. 13 11.55 278.80.100F
1980 50.0 50.0 50.0 183.80 113.99 13.84 50.12 52.18 253.76 159.69 105.00 13.18 13.48 1.55 2.63 1 \ .!:i5
1980 20.6 21.3 20.6 92.51 65.8\ 49.15 39.98 63.89 132.20 '95.45 13.01 59.26 86.51 1.01 1. 19 11.55

1985 0.0 0.0 0.0 33.55 26.54 21.58 18.01 42.49 53.12 45.51 38.99 33.11 16.25 0.14 1. 22 9.83 171. 60 {ll OF
1985 0.0 100.0 0.0 22.61 ,20.39 18.85 17.88 34.03 30.08 29.87 29.90 30.12 60.03 \.16 2.13 9.83 156.41 • 25F
\985 100.0 0.0 100.0 212.00 126.95 15.03 41.17 26.15 353.14201.91 115.58 65.63 39.18 \ .52 2.60 9.83 143.12 • 50F
\985 50.0 0.0 50.0 105.14 66.91 42.92 21.01 35.01 111.12 109.62 10.11 46.40 59.31 1.02 1.13 9.83 131.41 l!" 15F
1985 0.0 50.0 0.0 28.22 23.33 19.91 11.51 38.06 42.12 38.03 . 34.39 31.51 68.12 0.89 1.55 9.83 232.25 «I'100F
1985 50.0 50.0 50.0 111.34 13.61 46.94 29.52 30.39 191 91 115.89 12.14 41.87 49.61 1. 34 2.36 9.83
1985 20.6 21.3 20.6 60.19 41.34 29.40 21.44 31.00 98.21 67.69 49.22 31.73 64.86 0.94 1.60 9.83

1988 0.0 0.0 0.0 30.43 21.84 16.12 12.25 32.61 44.44 .35.66 29.09 24.10 64.11 0.6\ 1.04 9.02 112.71 .. OF
1988 0.0 100.0 0.0 22.46 18.51 15.63 13.55 26.72 25.97 24.24 23.03 22.23 49.39 0.96 1. 83 9.02 . 101.33" 25F
\988 100.0 0.0 100.0 166.49 101.41 60.38 31.68 22.66 292.21 165.94 93.87 50.66 33.27 1.27 2.24 9.02 91.45 • 50F
1988 50.0 0.0 50.0 84.46 53.31 33.51 21.72 21.69 144.91 88.26 55.00 38.06 49.94 0.85 1.48 9.02 97.86 • 75F
\988 0.0 50.0 0.0 26.33 19.87 15.46 13.19 29.40 35.13 30.07 25.89 25.35 56.73 0.73 1.33 9.02 164.59 .100F
1988 50.0 50.0 50.0 94.41 59.96 38:01 24.45 24.69 159.09 95.09 58.45 39.83 41.33 1 . 11 2.03 9.02
1988 20.6 27.3 20.6 50.30 33.63 22.86 11.03 28.83 80.82 54.14 37.95 30.62 54.21 0.18 1. 38 9.02

1990 0.0 0.0 0.0 29.65 20.14 13.95 9.90 21.41 40.29 30.91 24.19 19.29 47.57 0.57 1.00 8.65 85.87 «I' OF
1990 0.0 100.0 0.0 22.95 18. 11 14.~3 11 89 19.21 24.82 22.05 20.02 18.56 36.46 0.89 1.75 8.65 16.45 .. 25F
1990 100.0 0.0 100.0 144.84 89.74 54.12 27.94 19.29 259.67 146.62 82.30 42.91 26.96 1. 19 2. 14 8.65 68.29 .. 50F
1990 50.0 0.0 50.0 14.85 47.38 29.60 16.82 19.96 128.35 77.15. 47.20 28.42 37.93 0.80 1. 42 8.65 61.21 .75F
1990 0.0 50.0 0.0 '26.08 18.12 13.77 10.41 19.97 32.89' 26.46 21.84 18.49 41. 91 0.68 1.27 8.65 97.54.100F
1990 50.0 50.0 50.0 83.89 53.93 34.32 19.92 19.28 142.25 84.34 51.16 30.73 31. 71 1.04 1.95 8.65
1990 20.6 27.3 20.6 '46.19 30.50 20.24 13.00 20.03 72.30 47.40 32.32 22.58 40.52 0.72 1.32 8.65

1995 0.0 0.0 0.0 28.98 18.32 11.62 7.40 11.92 34.54 23.57 16.35 11.54 26.23 0.53 0.97 8.18 54.28 .. OF
1995 0.0 100.0 0.0 23.72 17.76 13.33 10.04 13.54 24.63 19.60 15.85 13.05 22.09 0.83 1. 70 8.18 47.47 .. 25F
1995 100.0 0.0 100.0 116.12 74.81, 46.44 23.58 16.99 205.03 114.11 63.16 30.50 20.62 1. 12 2.08 8.18 ~ 1.60 • 50F
1995 50.0 0.0 50.0 62.73 40.21 25. 11 13.61 13.58 101.64 59.06 34.57 18.78 ·23.20 0.75 1. 38 8.18 36.53 • 75F
1995 0.0 50.0 0.0 26.01 17.55 11.95 8.23 12.20 29.54 21.28 15.66 11. 80 23.82 0.64 1. 24 8.18 51.23 «I'100F
1995 50.0 50.0 50.0 69.92 46.28 29.89 16.81 15.26 114.83 66.85 39.51 21.11 21.36 0.97 1.89 8.18
1995 20.6 27.3 20.6 41.15 26.84 11.31 10.38 12.74 59.26 36.83 23.42 14.64 23.66 0.68 1. 28 8.18

2000 0.0 0.0 0.0 28.15 17,59 10.99 6.87 9.71 32.35 20.50 13.04 8.33 14.10 0.52 0.96 7.93 43.59 .. OF
2000 0.0 100.0 0.0 23.11 11.19 12.75 9.46 12.05 25.02 .18.18 14.14 10.69 14.84 0.82 1.71 7.93 37.79 .. 25F
2000 100.0 0.0 100.0 107.84 70.58 44.11 22.17 16.'18 111.89 98.21 54.11 24.86 11,78 1. 12 2.08 7.93 32.79 • 50F
2000 50.0 0.0 50.0 58.96 38.11 23.84 12.74 11.99 B9.20 50.76 28.96 14.64 15.13 0.74 1. 38 7.93 28.49 .. 75F
2000 0.0 50.0 0.0 25.32 Hi, 89 11.35 7.69 10.34 28.46, 19.20 13.08 9.01 13.97 0.63 1. 24 7.93 36.12 .100F
2000 50.0 50.0 50.0 65.S1 43.88 28.46 15.81 14.12 101. 46 58.50 34.12 17.17 16.31' 0.97 1.89 7.93
2000 20.6 27.3 20.6 39.20 25.59 16.44 9.71 10.98 53.41 32.16 19.56 11.28 14.44 0.67 1. 28 7.93

TAD. ~ 'JIn • rn aT ':1: n UDU
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TABLE 31

HIGH ALTITUOE

NOx EMISSION FACTORS (GRAMS/MILE) AT .5.0 MPH

Cold/Hot Start
Cal. VMT Percentages ~------------- LOGV -------------- -----------~-- LOGT -------------- -LOOV- -LOOT- -HOOV- ----HOGV----

~ PCCN PCHC PCCC ~~~ ----lD 100' F ~~~ ----lD 100' F 0- looF 0- looF 0- looF

1980 0.0 0.0 0'.0 2.50 2.18 1. 91 1. 68 1. 26 3.35- 2.95 2.62 2.33 1.8\ 2.09 2.76 38.90 4.74 " OF
\980 0.0 100.0 0.0 3.11 2.75 2.45 2.18 1.57 4.17 3.74 3.37 3.04 2.21 2.44 3.30 38.90 4.42 • 25F
1980 100.0 0.0 100.0 2.48 2.34 2.24 2.16 1. 71 2.94 2.94 2.96 3.00 2.47 2.63 3.57 38.90 4.13 • 50F
1980 50.0 0.0 50.0 2.58 2.36 2.18 2.02 1.57 3.26 3.07 2.93 2.82 2.21 2.34 3.12 38.90 3.87 • 75F
1980 0.0 50.0 0.0 2.95 2.60 2.30 2.04 1.49 3.98 3.55 3. \7 2.85 2.12 2.25 3.00 38.90 2.79.1ooF
1980 50.0 50.0 50.0 2.19 2.55 2.34 2.17 1. 64 3.55 3.34 3.16 3.02 2.34 2.54 3.43 38.90
1980 20.6 27.3 20.6 2.79 2.49 2.24 2.02 1. 52 3.66 3.33 3.06 2.82 2.18 2.28 3.04 38.90

1985 0.0 0.0 0.0 \.82 1. 57 1. 37 1. 19 0.76 3. \0 2.69 2.35 2.06 1.45 2.14 2.33 32.53 3.96 " OF

/ 19A5 0.0 100.0 0.0 2 11) 1.91 1.67 1.47 0.94 3.12 3.32 2.98 2.61 1.78 2.18 2.78 32.53 3.7\ .25F
1985 100.0 0.0 100.0 2.08 1.88 1. 71 1.57 0.96 3.54 3.17 2.88 2.66 1. 16 2.32 2.99 32.53 3.50 • 50F
1985 50.0 0.0 50.0 2.02 1.80 1.61 1.45 6 .. 90 3.45 '3.06 2.74 2.47 1.68 2.22 2.63 32.53 3.31 .. 75F
1985 0.0 50.0 0.0 2.09 1.82 1.59 1. 39 0.89 3.56 3.15 2.19 2.48 1.69 2.16 2.53 32.53 2.46 .. IooF
1985 50.0 50.0 50.6 2.14 1.89 1. 69 1. 52 0.95 3.63 3.25 2.93 2.66 1.17 2.25 2.88 32.53
1985 20.6 27.3 20.6 2.05 1.80 1.59 1.41 0.89 . 3.50 3.10 2.16 2.41 1.68 2.18 2.56 32.53

1988 0.0 0.0 0.0 1.68 I. 45 1. 25 1.08 0.63 3.12 2.69 2.33 2.01 1. 4\ I. 8 I 2.05 27.71 3.89 .. OF
1988 0.0 100.0 0.0 2.02 1.71 1. 46 1. 25 0.79 3.62 3.2\ 2.85 2.53 1.70 1. 81 2.43 27.71 3.68 .. 25F
1988 100.0 0.0 100.0 2.00 1. 77 1. 57 1. 4\ 0.80 3.15 3.26 2.86 2.54 1.62 1. 93 2.62 27.71 3.48 • 50F
1988 50.0 0.0 50.0 1. 91 1.67 1.47 1. 30 0.75 3.57 3.10 2.70 2.38 1.57 1. 86 2.30 27.71 3.30 .. 15F
1988 0.0 50.0 0.0 1. 92 1.64 1. 41 1.2\ 0.74 3 ..5.1 3.07 2.10 2.37 1.62 1. 81 2.22 21.71 2.08 .1ooF
1988 50.0 50.0 50.0 2.0\ 1. 74 \.52 1.33 0.79 3 .. 68 3.23 2.85 2.53 1.66 1.87 2.52 27.71
1988 20.6 27.3 20.6 1. 9\ 1.65 1.43 1.24 0.14 3.52 3.01 2.69 2.36 1.60 I. 83 2.25 21.71

1990 0.0 0.0 0.0 1.61 1:43 1. 22 1.05 0.52 3.03 2.60 2.24 1. 93 \.20 1.10 1.82 23.17 4.14 • OF
1990 0.0 100.0' 0.0 2.01 1.61 1,40 1.11 0.64 3.49 3.05 2.61 2.34 1.43 1.69 2. \6 23.71 3.92 .. 25F
1990 100.0 0.0 100.0 1.98 1.74 1.53 1.35 0.65 3.60 3.11 2.70 2.31 I. 32 1.80 2.32 23.77 3.72 .. 50F
1990 50.0 0.0 50.0 1.89 1.64 1.'43 1. 25 0.61 3.44 2.91 2.51 2.24 1. 31 1.14 2.05 23.17 3.54 • 15F
1990 0.0 50.0 0.0 1.91 1.61 1. 36 1.15 0.60 3.38 2.93 2.55 2.22 1. 31 1.70 1. 91 23.17 \.96 .. IooF
1990 50.0 50.0 50.0 1.99 1.10 \.46' 1. 26 0.64 3.54 3.08 2.69 2.36 1. 37 1.74 2.24 23.17
1990 20.6 21.3 20.6 1. 90 1.62 1.38 1. 19 0.60 3.40 2.9'4 2.55 2.22 1.34 1.72 2.00 23.17

1995 0.0 0.0 0.0 1.68 1. 43 1. 22 1.03 0.44 2.83 2.40 2.05 1. 14 0.91 1.6. 1.66 19.93 4.48 .. OF
1995 o 0 100.0 0.0 2.06 1.61 1. 36 1.10 0.55 3.22 2.71 2.29 1. 94 1. 07 1. 59 1.91 19.93 4.26 .. 25F
1995 100.0 0.0 100.0 1.95 1. 11 1. 49 I. 30 0.56 3.15 2.10 2.33 2.01 0.97 1. 68 2.11 19.93 4.06 • 50F
1995 50.0 0.0 50.0 188 1.63 1. 41 1 22 0.52 3.09 2.64 2.26 I. 94 0.91 1.64 1.87 19.93 3.86 • 75F
1995 0.0 50.0 0.0 1. 94 1. 61 1. 33 1.10 0.51 3.13 2.65 2.24 I. 90 1.03 1.60 1.80 19.93 1.92 "1p<)F
1995 500 50.0 50.0 2.01 1.69 1. 43 1. 20 0.56 3.19 2.11 2.31 I. 91 1.02 1. 63 2.04 19.93
1995 20.6 27.3 20.6 1. 91 1. 61 1. 36 1. 15 0.5\ 3.10 2.64 2.25 1.92 1.00 1.62 1. 82 19.93

2000 00 0.0 0.0 1.70 1. 44 1. 23 1.04 0.43 2.60 2.21 I 88 1.59 0.11 1.60 1.65 \8.80 4.53 .. OF
2000 0.0 100.0 0.0 2.10 1. 10 1 ..31 1. 11 0.54 3.01 2.46 2.02 I. 66 o 84 1.51 1. 95 18.80 4.31 .. 25F
2000 100.0 0.0 100.0 1.96 1.72 1.50 1.31 0.55 2.12 2.35 2.03 1 16 0.11 1. 61 2.09 18.80 4.10 • 50F
2000 50.0 0.0 50.0 1.89 1.64 I. 42 1.22 0.5\ 2.74 2 35 2.01 1.13 0.17 1.63 1.85 18.80 3.91 • 15F
2000 0.0 50.0 0.0 1.98 \ .63 1.34 1.11 0.50 2.91 2.41 2.01 1.6" 081 1.59 1.78 18.80 1.89 "\OOF
2000 50.0 50 0 50.0 2.03 1.11 1.44 1.21 0.55 2.86 2.41 2.02 I 11 0.81 1.62 2.02 18.80
2000 20.6 21.3 20.6 1.93 1.63 1. 31 I. 15 0.50 2.83 2.38 2.01 1..69 0.19 . 1. 61 1. 80 18.80

TABLE 31 : NOx AT 5 0 MPH.
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TABLE 32

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 10.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -------------- LDGT -------------- -LDDV- -LDDT- -HODV- ----HDGV----
Year PCCN PCHC PCCC ---.SLf. ---lU~ -.1U 100· F --!Lf. -lU~ -.1U 100· F 0- looF 0- looF Q.:..!QQf.

1980 0.0 0.0 0.0 2.19 1. 92 1.68 1.48 1. 11 2.82 2.50 2.23 1.99 1. 54 1. 74 2.29 32.27 4.98 • OF
1980 0.0 100.0 0.0 2.71 2.41 2.15 1.92 1.37 3.52 3.17 2.87 2.60 1.89 2.02 2.74 32.27 4.64 • 25F
1980 100.0 0.0 100.0 2.25 2. I I 2.00 1.92 1.48 2.54 2.54 2.54 2.57 2.09 2.19 2.96 32.27 4.34 .50F
1980 50 0 0.0 50.0 2.30 2.10 1.93 1. 79 1.37 2.78 2.63 2.50 2.41 1.93 1.94 '2.59 32.27 4.07 .. 75F
1980 0.0 50.0 0.0 2.58 2.28 2'.02 1. 79 1.30 3.3£ 3.00 2.70 2.43 1. 8 I 1.86 2.49 32.27 2.93 .IOOF
1980 50.0 50.0 50.0 2.'48 2.26 2.07 1.92 1.... 3 3.03 2.85 2.71 2.59 1.99 2.10 2.85 32.27
1980 20.6 27.3 20.6 2.45 2.19 1.97 1. 78 . 1 .32 3.10 2.83 2.60 2.41 1.85 1.89 2.52 32.27

1985 0.0 0.0 0.0 I. 74 1. 51 1. 3 I 1.14 0.71 2.90 2.53 2.20 I. 93 1. 35 1.78 1.93 26.99 4.16 .. OF
1985 0.0 100.0 0.0 2.08 1. 8 1 1.59 1.38 0.88 3.47 3.10 2.17 2.49 1.65 1. 8 1 2.30 26.99 3.90 • 25F
1985 100.0 0.0 100.0 2.02 1.82 1.65 1.50 0.90 3.39 3.02 2.72 2.48 1.62 1.92 2.48 26.99 3.68 • 50F
1985 50.0 0.0 50.0 1.95 1. 73 1. 54 1.38 0.85 3.28 2.89 2.57 2.31 1. 55 1. 84 2.18 26.99 3.48 • 75F
1985 0.0 50.0 0.0 1.99 1. 73 1. 51 1. 32 0.83 3.33 2.94 2.61 2.32 1. 57 1. 79 '2.10 26.99 2.58 .100F
1985 50.0 50.0 50.0 2.05 1. 82 1.62 1. 45 0.89 3.43 3.06 2.75 2.49 1.64 1. 87 2.39 26.99
1985 20.6 27.3 20.6 1.97 , 1.72 1.52 1. 34 0.84 3.29 2.91 2.58 2.30 1.56 1.81 2.12 26.99

1988 0.0 0.0 0.0 1.66 ' 1,43 1.23 1.06 0.61 3.04 2.61 2.26 1.95 1. 34 1.50 1. 70 22.99 4.09 • OF
1988 0.0 100.0 0.0 1.99 1.69 1.43 1.23 0.76 3.50 3.09 2.74 2.44 1.62 1.50 2.02 22.99 3.86 .. 25F
1988 100.0 0.0 100.0 1.98 1.75 1.55 1.39 0.17 3.68 3.18 2.78 2.45 I. 53 1.60 2.17 22.99 3.66 • 50F
1988 50.0 0.0 50.0 1.89 1.65 1.45 1. 28 0.72 3.49 3.02 2.62 2.30 1.49 1.55 1. 9 I 22.99 3.47 • 75F
1988 0.0 50.0 0.0 1.90 1.62 1,38 I. 19 0.71 3.39 2.97 2.60 2.29 I. 54 1.50 1.84 22.99 2.18 .,ooF
1988 50.0 50.0 50.0 I. 99 1. 72 I. 49 1.31 0.76 3.59 3.14 2.76 2.44 1.57 1.55 2.09 22.99
1988 20.6 27.3 20.6 1.89 1.63 1. 4 I I. 22 0.71 3.42 2.98 2.60 2.28 1. 52 1. 52 1.86 22.99

1990 0.0 0.0 0.0 1.67 1. 42 I. 22 1.04 0.51 2.99 2.56 2.20 1.89 1. 17 1. 41 1. 5 I 19.72 4.35 .. OF
1990 o 0 100.0 0.0 2.. 00 1.86 1.39 1.17 0.63 3.42 2.'98 2.61 2.29 I. 39 1.40 1. 79 19.72 4.12 • 25F
1990 100.0 0.0 100.0 1.98 I. 73 I. 52 I. 34 0.64 3.56 3.07 2.66 2.32 1.28 1.49 1.93 19.72 3.91 .. 50F
1990 50.0 0.0 50.0 1.89 1.64 1.43 1. 24 0.60 3.40. 2.92 2.53 2.19 1. 27 1.45 1. 70 19.72 3.72 • 75F
1990 0.0 50.0 0.0 1.90 1.60 1.35 1. 14 0.60 3.32 2.88 2.50 2.18 1. 33 1.41 1.64 19.72 2.06 .'00F
1990 50.0 50.0 50.0 1.99 1.70 1.46 1. 26 0.64 3.49 3.02 2.63 2.30 1. 34 1. 45 1.86 t9.72
1990 20.6 27.3 20.6 1.89 1. 6 1 I. 38 1. 18 0.60 3.34 2.89 2.50 2.17 1.30 1.42 1.66 19.72

1995 0.0 0.0 0.0 .1.69 1.44 11.22 1.04 0.44 2.83 2.40 2.05 I. 74 0.91 1.34 1.38 16.54 4.70. OF
1995 0.0 1000 0.0 2.01 1.68 1.36 1.11 0.~5 3.22 2.11 2.29 I. 93 1.01 1. 32 1.63 16.54 4.48 • 25F
1995 100.0 0.0 100.0 I. 96 l. 11 1.50 I. 31 0.56 3.15 2.10 2.32 2.00 0.96 I.lto 1.15 16.54 4.26 • 50F
1995 50.0 0.0 50.0 1.89 1.63 1.41 1.22 0.52 3.09 2.64 2.26 1.94 0.96 1. 36 1.55 16.54 4.06 • 75F
1995 0.0 50.0 0.0 1.95 1.61 1. 34 1. 11 0.51 3.13 2.64 2.24 1.90 1.02 1. 33 I. 49 16.54 2.01 .,ooF
1995 50.0 50.0 50.0 2.01 1.10 1.43 I. 2 I 0.56 3.19 2.11 2.30 1.91 1.01 1.36 1.69 16.54
1995 20.6 27.3 20.6 I. 92 I. 62 1. 3(; I. 15 0.52 3.10 2.64 2.24 1. 91 1.00 1. 34 1. 51 16.54

2000 0.0 0.0 0.0 1.10 I. 45 1. 23 1.05 0.43 2.61 2.22 1.88 1.60 0.72 1. 33 1. 31 15.60 4.16 • OF
2000 0.0 100.0 0.0 2.11 1.10 1. 38 1.11 0.54 3.02 2.41 2.03 1.66 0.85 1. 31 1.62 15.60 4.53 • 25F
2000 100.0 0.0 100.0 1.91 1.72 1.51 1. 32 0.56 2.13 2.36 2.04 1.16 0.18 1.38 1. 13 15.60 4.31 .. 50F
2000 50.0 0.0 50.0 1.90 1.64 1. 42 1.23 0.51 2.15 2.36 2.02 1.14 0.11 I. 35 1.53 15.60 4.10 • 75F
2000 0.0 50.0 0.0 1.98 1.63 1. 35 1.11 0.50 2.92 242 2.02 1 68 '0.81 1.32 1.48 15.60 1.99 .'00F
2000 50.0 50.0 50.0 204 111 1.44 1.21 0.55 287 2.41 2.03 111 ' 0.81 1. 34 1.67 15.60
2000 206 21.3 20.6 1.94 I. 63 1. ~, 1.16. 0.50 2.84 2.39 2.01 1.10 0.79 1. 33 1.49 15.60

TABlE 37 NO" AT 10 0 MPII
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TABLE 33

HIGH AL T nUDE

NOx EMISSION FACTORS (GRAMS/MILE) AT 19.6 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LDGV -------------- -- - - -'-.-- -- -- - - LOGT - -- - - - - - - - - - - - -LOOV- -LOOT - -HODV- ----HOGV----

~ PCCN PCHC--fill ~ -.lD~ -1£f \00· F ~~~.-2.Lf 100· F 0- looF 0- looFO- looF

1980 0.0 0.0 0.0 2.46 2.16 1.90 1.61 1. 24 3. 11 2.11 2.48 2.22 1.12 1. 34 1.11 24.91 5.44 • OF
1980 0.0 100.0 0.0 3.03 2.10 2.41 2.11 1. 54 3.90 3.52 3.19 2.91 2. tt 1.56 2. 11 24.91 5.01 • 25F
1980 100.0 0.0 100.0 2.58 2.41 2.271 2.11 1.65 2.86 2.84 2.85 2.81 2.31 1.69 2.28 24.91 4.14 .50F
1980 50.0 0.0 50.0 2.62 2.38 2.18 2.02 1.53 3.10 2.93 2.19 2.69 2.14 1.50 2.00 24.91 4.45 • 15F
1980 0.0 50.0 0.0 2.88 2.55 2.21 2.02 1. 46 3.11 3.33 3.00 2.11 2.02 1. 44 1.92 24.91 3.20.100F
1980 50.0 50.0 50.0 2.80 2.55 2.34 2.11 1.60 3.38 3.18 3.02 2.89 2.21 1. 62 2.20 24.91
1980 20.6 21.3 20.6 2.16 2.41 2.22 2.01 1.48 3.44 3.15 2.90 2.69 2.06 1.46 1.95 24.91

1985 0.0 0.0 0.0 2.01 1.19 1.56 1.36 0.84 3.43 2.98 2.60 2.21 1. 58 1. 31 1. 49 20.83 4.54 • OF
1985 0.0 100.0 0.0 2.41 2.15 1. 88 1.65 1.04 4.01 3.64 3.26 2.93 1.93 1. 39 1. 18 20.83 4.26 .. 25F
1985 100.0 0.0 100.0 2.43 2.18 1.96 1.19 1.06 4'.05 3.59 3.22 2.93 1.89 1.49 1.92 20.83 4.02 .. 50F
1985 50.0 0.0 50.0 2.33 2.06 1.84 1.64 1.00 3 ..89 3.42 3.04 2.12 1.82 1. 42 1.68 20.83 3.80 • 15F
1985 0.0 50.0 0.0 2.36 2.05 1.19 1.51 0.98 3.91 3.46 3.01 2.13 1. 84 1. 38 1.62 20.83 2.82 .100F
1985 50.0 50.0 50.0 2.45 2.16 1. 92 1.12 1.05 4.06 3.62 3.24 2.93 1. 91 1. 44 1. 85 20.83
1985 20.6 21.3 20.6 2:34 2.05 1.80 1.59 0.98 3.89 3.43 3.04 2.11 1. 82 1.40 1.64 20.83

~~

1988 0.0 0.0 0.0 2.01 1.13 1.49 1. 28 0.13 3.65 3.14 2.11 2.34 1.60 1. 16 1. 31 11.14 4.41 • OF
1988 0.0 100.0 0.0 2.40 2.04 1.13 1. 48 0.91 4.19 3.11 3.28 2.92 1. 92 1. 16 1.56 11.14 4.22 • 25F
1988 100.0 0.0 100.0 2.4.1 2.12 1. 88 1·.68 0.92 4.45 3.84 3.34 2.94 1.81 1.23 1.68 11.14 4.00 • 50F
1988 50.0 0.0 50.0 2.30 2.00 1.16 1. 54 0.86 4.21 3.63 3.15 2.15 1,.17 1. 19 1. 48 11.14 3.19 • 15F
1988 0.0 50.0 0.0 2.29 1.95 1.61 1. 43 0.86 4.01 3.56 3.12 2.14 1.83 1. 16 1.42 11.14 2.38 .100F
1988 50.0 50.0 50.0 2.41 2.08 1. 8 I 1.58 0.91 4.32 3.11 3.31 2.93 1.81 1.20 1.62 11.14
1988 20.6 21.3 20.6 2.29 1.91 1.10 1. 41 0.85 4.12 3.58 3.12 2.13 1.80 1.11 1.44 11.14

1990 0.0 0.0 0.0 2.03 1.13 1. 48 1. 21 0.62 3.62 3.10 2.66 2.29 1. 41 1.09 1. 11 15.22 4.15 • OF
1990 0.0 100.0 0.0 2.43 2.02 1.69 1. 42 0.11 4.13 3.60 3.15 2.16 1.61 1.08 1.38 15.22 4.51 • 25F
1990 100.0 0.0 100.0 2.41 2. tt 1.86 1.64 0.18 4.32 3.11 3.21 2.80 1.54 1. 15 1.49 15.22 4.28 • 50F
1990 50.0 0.0 50.0 2.30 2.00 1.14 1. 51 0.13 4.12 3.54 3.05 2.65 1. 53 1. 12 1. 31 15.22 4.06 • 15F
1990 0.0 50.0 0.0 2.31 1.95 1.64 1.39 .0.12 4.01 3.48 3.02 2.62 1.60 1.09 1. 26 15.22 2.25.100F
1990 50.0 50.0 50.0 2.42 2.01 .1.11 1 ..53 0.18 4.22 3.66 3.18 2.18 1.61 1. 12 1. 44 15.22
1990 20.6 21.3 20.6 2.30 1.96 1.68 1. 44 0.12 4.05 3.49 3.02 2.62 1. 51 1. 10 1.28 15.22

1995 0.0 0.0 0.0 2.06 1.15 1. 49 1. 21 0.54 3.45 2.93 2.49 2.12 1.10 1.03 1.01 12.16 5.14 • OF
1995 0.0 100.0 0.0 2.53 2.05 1. 61 1. 35 0.61 3.93 3.30 2.18 2.35 1.30 1.02 1. 26 12.16 4.89 • 25F
1995 100.0 0.0 100.0 2.39 2.09 1.83 1.60 0.69 3.84 3.29 2.83 2.44 1. 11 1.08 1.35 12.16 4.66 • 50F
1995 50.0 0.0 50.0 2.31 1.99 1.12 1.49 0.64 3.17 3.22 2.15 2.36 1. 11 1.05 1.20 12.16 4.43 .. 15F
1995 0.0 50.0 0.0 2.38 1.91 1.63 1. 35 0.63 3.81 3.22 2.13 2.31 1. 24 1.02 1. 15 12.16 2.20.IOOF
1995 50.0 50.0 50.0 2.46 2.01 1. 15 1. 48 0.68 3.88 3.30 2.81 2.40 1.23 1.05 1. 3 I 12.16
1995 20.6 21.3 20.6 2.34 1.91 1.61 1. 41 0.63 3.18 3'.21 2,.13 2.33 1. 21 1.03 1.11 12.16

2000 0.0 0.0 0.0 2.08 1.11 1.50 1. 28 0.52 3.19 2.11 2.30 1.95 0.88 1.03 1.05 12.04 5.20 • OF
2000 0.0 100.0 0.0 2.58 2.08 1. 68 1.36 0.66 3.69 3.02 2.48 2.03 1.03 1. 01 1. 25 12.04 4.95 .. 25F
2000 100.0 0.0 100.0 2.41 2. to 1. 84 1.61 0.68 3.33 2.88 2.49 2.15 0.95 1.01 1.34 12.04 4.11 • 50F
2000 50.0 0.0 50.0 2.32 2.01 1.14 1.50 0.63 3.36 2.88 2.41 2.12 0.94 1.04 1. 18 12.04 4.48 • 15F
2000 0.0 50.0 0.0 2.42 2.00 1. 65 1. 36 0.61 3.56 2.96 2.46 2.05 0.99 1.02 1.14 12.04 2.11 .. 100F
2000 50.0 50.0 50.0 2.49 2.09 1. 16 1. 48 0.61 3.51 2.95 2.48 2.09 0.99 1.04 1.29 12.04
2000 20.6 21.3 20.6 2.31 1.99 1.68 1.42 0.62 3.41 2.92 2.46 2.08 0.91 1.03 1. 15 12.04

TABLE 33 : NOx AT 19.6 MPH.
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TABLE 34

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MilE) AT 35.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV -----------~-$ ------p------- lOGT -------------- -lODV- -lOOT- -HDOV- ----HDGV----
Year peeN ....E9:!£~ ~ -1U ~,----lD lOO'F ~~~ ----lD 100' F Q:J.QQ.E 0- looF 2=..!.QQE.

1980 0.0 0.0 0.0 3.30 2.B9 2.54 2.24 1.67 4.28 3.80 3.39 3.04 2.35 1. 16 1.53 21.60 6.18 • OF
1980 0.0 100.0 0.0 4.06 3.62 3.23 2.90 2.07 5.36 4.83 4.38 3.98 2.89 1. 36 1.83 21.60 5.76 • 25F
1980 100.0 0.0 100.0 3.42 3.20 3.03 2.90 2.22 3.89 3.87 3.88 3.92 3.17 1. 46 1.98 21.60 5.38 • 50F
1980 50.0 0.0 50.0 3.49 3.18 2.92 2.71 2.05 4.23 4.00 , 3.82 3.68 2.93 1.30 1. 73 21.60 5.05 • 75F
1980 0.0 50.0 0.0 3.87 3.42 3.04 2.71 1.96 5.10 4.57 4.11 3.72 2.77 1. 25 1.67 21.60 3.63 .1ooF
1980 50.0 50.0 50.0 3.74 3.41 3.13 2.90 2.14 4.62 4.35 4.13 3.95 3.03 t 1. 41 1. 91 21.60
1980 20.6 27.3 20.6 3.69 3.30 2·97 2.69 1.99 4.72 4.31 3.97 3.68 2.82 1".26 1.69 21.60

1985 0.0 0.0 0.0 2.71 2.35 2.04 1. 78 1. 11 4,54 3.95 3.44 3.01 2.10 1. 19 1.29 18.07 5.16 • OF
1985 0.0 100.0 0.0 3.24 2.82 2.47 2.17, 1. 37 5.41 4.83 4.33 3.89 2.57 1.21 1.54 18.07 4.84 .25F
1985 100.0 0.0 100.0 3.17 2.84 2.57, 2.34 1.40 5.32 4.73 4.25 3.88 2.52 1. 29 1.66 18.07 4.56 • 50F
1985 50.0 0.0 50.0 3.05 2.70 2.41 2.16 1. 31 5.13 4.52 4.02 3.61 2.42 1. 23 1.46 18.07 4.31 • 15F
1985 0.0 50.0 0.0 3.10 2.69 2.35 2.06 1.30 5.19 4.59 4.01 3.62 2.45 1. 20 1.40 18.07 3.21 .100F
1985 50.0 50.0 50.0 3.20 2.83 2.52 2.26 1.39 5.36 4.18 4.29 3.88 2.55 1.25 1.60 18.01
1985 20.6 21.3 20.6 3.01 2.69 2.36 2.09 1.30 5.15 4.54 4.03 3.60 2.42 1. 21 1. 42 18.01 ,
1988 0.0 0.0 0.0 2.62 2.25 1.94 1.67 0.96 4.18 4.11 3.55 3.01 2.'10 1.01 1. 14 15.39 5.08 • OF
1988 0.0 100.0 0.0 3.13 2.65 2.25 1.93 1. 19 5.50 4.86 4.31 3.83 2.54 1. 01 1. 35 15.39 4.80 • 25F
1988 100.0 0.0 100.0 3.13 2.16 2.45 2.18 1.20 5.80 5.01 4.37 3.85 2.39 1.07 1. 45 15.39 4.54 • 50F
1988 50.0 0.0 50.0 2.98 2.60 2.28 2.01 1. 13 5.50 4.15 4.13 3.61 2.34 1.03 1. 28 15.39 4.31 • 75F
1988 0.0 50.0 0.0 2.98 2.54 2.17 1.86 1. 12 5.34 4.61 4.09 3.60 2.42 1.01 1. 23 15.39 2.71.1OOF
1988 50.0 50.0 50.0 3.13 2.70 2.35 2.05 1. 19 5.65 4.94 4.34 3.84 2.46 1.04 1.40 15.39
1988 20.6 27.3 20.6 2.91 2.56 2.21 1.92 1. 12 5.39 4.69 4 09 3.59- 2.38 1.02 1. 25 15.39

1990 0.0 0.0 0.0 2.63 2.25 1.92 1.64 0.81 4.71 ; 04 3.47 2.99 1.85 0.95 1.01 13.21 5.40 • OF
1990 0.0 100.0 0.0 3.15 2.63 2.19 .1. 84 1.00 5.39 4.10 4.11 3.61 2.19 0.94 1. 20 13.21 5.12 • 25F
1990 100.0 0.0 100.0 3.12 2.14 2'.41 2.12 1.01 5.62 4.84 4.19 3.66 2.02 1.00 1.29 13.21 4.86 • 50F
1990 50.0 0.0 50.0 2.98 2.59 2.25 1.96 0.95 5.36 4.61 3.98 3.46 2.00 0.97 1. 14 13.21 4.61 • 15F
1990 0.0 50.0 0.0 3.00 2.53 2.13 1.80' 0.94 5.24 4.54 3.94 3.43 2.10 0.94 1.10 13.21 2.55 .1ooF
1990 50.0 50.0 50.0 3.14 2.68 2.30 1.98 1.01 5.50 4.77 4.15 3.63 2'. 11 0.97 1.24 13.21
1990 20.6 27.3 20.6 2.98 2.54 2.17 1.86 0.94 5.28 4.55 3.94 3.43 2.05 0.95 1. 11 13.21

1995 0.0 0.0 0.0 2.67 ' 2.27 1.93 1.64 0.69 4.47 3.80 3.23 2.75 1.43 0.89 0.92 11.07 5.84 • OF
1995 0.0 100.0 0.0 3.21 2.65 2.16 1. 75 0.81 5.09 4.28 3.61 3.05 1.68 0.88 1.09 11.07 5.56 • 25F
1995 100.0 0.0 100.0 3.10 2.11 2.37 2.01 0.89 4.98 4.27 3.61 3.16 1.52 0.93 1.17 11.01 5.29 • 50F
1995 50.0 0.0 50.0 2.99 2.58 2.23 1.93 0.83 4.88 4.11 3.51 3.06 1. 52 0.91 1.04 11.07 5.04 • 15F
1995 0.0 50.0 0.0 3.08 2.55 2.11 1.15 0.81 4.94 4.18 3.54 3.00 1. 61 0.89 1.00 11.01 2.50 .1ooF
1995 50.0 50.0 50.0 3.18 2.68 2.26 1. 91 0.88 5.03 4.21 3.64 3. 11 1.60 0.91 1. 13 11.01
'1995 20.6 27.3 20.6 3.03 2.55 2.16 1. 82 0.81 4.90 4.16 3.54 3.02 1.51 0.90 1.01 11.01

2000 0.0 0.0 0.0 2.69 2.29 1.95 1.65 0.61 4.13 3.50 2.91 2.52 1. 13 0.89 0.92 10.44 5.90 • OF
2000 0.0 100.0 0.0 3.34 2.69 2.11 1.16 0.85 4.77 3.91 3.20 2.63 1.34 0.81 1.08 10.44 5.62 • 25F
2000 100.0 0.0 100.0 3.Q' 2.12 2.38 2.08 0.88 4.31 3.12 3.22 2.19 1. 23 0.93 1. 16 10.44 5.35 • 50F
2000 50.0 0.0 50.0 3.01 2.60 2.25 1.94 0.81 4.34 3.72 3.20 2.74 1. 22 0.91 1.03 10.44 5.09 • 75F
2000 0.0 50.0 0.0 3.13 2.58 2.13 1.16 0.79 4.61 3.83 3.19 2.65 1. 28 0.88 0.99 10.44 2.41 .1ooF
2000 50.0 50.0 50.0 3.22 2.71 2.28 1.92 0.81 4.54 3.82 3.21 2.11 1. 28 0.90 1. 12 10.44
2000 20.6 21.3 20.6 3.01 2.58 2.17 1.83 0.80 4.48 3.18 3.18 2.69 1. 25 0.89 1.00 10.44

TABLE 34 ; NOx AT 35.0 MPH.
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TABLE 35

HIGH ALTITuDE

'NOK EMISSION FACTORS (GRAMS/MILE) AT 50.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- LOGV ~------------- -------------- LOGT -------~------ -LOOV- -LOOT- -HOOV- ----HOGV----
Year PCCN PCHC PCCC -ll~~ --.lD 100· F -ll~~ --.lD 100· F 2=.!.QQE~ 0-I00F

1980 0.0 0.0 0.0 3.71 3.25 2.85 2.52 1.87 4.83 4.29 3.83 3.43 2.65 1.40 1.84 26.00 6.90 • OF
1980 0.0 100.0 0.0 4.56 4.06 3.63 3.26 2.32 6.05 5.45 4.94 4.49 3.26 1.63 2.21 26.00 6.43 • 25F
1980 100.0 0.0 100.0 3.84 3.59 3.40 3.26 2.49 4.39 4.31 4.38 4.42 3.51 1.16 2.38 26.00 6.01 • 50F
1980 50.0 0.0 50.0 3.'92 3.57 3.28 3.04 2.30 4.11 4.51 4.31 4.15 3.30 1.56 2.09 26.00 5.64 • 15F
1980 0.0 50.0 0.0 4.34 3.84 3.41 3.04 2.20 5.15 5.16 4.64 4.19 3.12 1.50, 2.01 26.00 4.06 .IQOF
1980 50.0 50.0 50.0 4.20 3.83 3.52 3.26 2.41 5.22 4.91 4.66 4.45 3.42 1. 70 2.29 26.00
1980 20.6 27.3 20.6 4.15 3.71 3.34 3.02 2.24 5.32 4.86 4.48 4.15 3.18 1.52 2.03 26.00

1985 0.0 0.0 0.0 3.03 2.63 2.29 1.99 1. 25 5.09 4.43 3.86 3.38 2.36 1. 43 1. 56 21.74 5.76. OF
1985 0.0 100.0 0.0 3.63 3.16 2.16 2.43 1.54 6.01 5.43 4.86 4.36 2.89 1.46 1.86 21.14 5.41 • 25F
1985 100.0 0.0 100.0 3.55 3.18 2.88 2.63 1.51 5.96 5.30 4.77 4.35 2.83 1.55 2.00 21.74 5.10 • 50F
1985 50.0 0.0 50.0 3.42 3.03 2.10 2.42 1.41 5.~5 5.01 4.51 4.05 2.12 1.48 1.16 21.14 4.82 • 75F
1985 0.0 50.0 '0.0 3.47 3.02 2.63 2.30 1.45 5.83 5.15 4.57 4.06 2.75 1.44 1.69 21.74 3.58 .looF
1985 50.0 50.0 50.0 3.59 3.11 2.82 2.53 1.55 6.02 5.36 4.82 4.36 2.86 1. 50 1.93 21.74
1985 20.6 21.3 20.6 3.44 3.01 2.65 2.34 1. 45 5.78 5.10 4.52 4.04 2.72 1. 46 1.11 21.74

1988 0.0 0.0 0.0 2.93 2.52 2.16 1.81 1.08 5.35 4.61 3.98 3.44 2.36 1. 21 1. 31 18.52 5.61 • OF
1988 0.0 100.0 0.0 3.50 2.96 2.52 2.16 1.33 6.16 5.45 4.83 4.29 2.84 1. 21 1.63 18.52 5.35 • 25F
1988 100.0 0.0 100.0 3.49 3.08 2.14 2'.44 1. 35 6.49 5.61 4.89 4.31 2.69 1. 29 1.15 18.52 5.07 • 50F
1988 50.0 0.0 50.0 3.33 2.91 2.55 2.25 1. 26 6.16 ' 5.32 4.62 4.04 2.62 1.25 1.54 18.52 4.81 • 15F
1988 0.0 50.0 0.0 3.34 2.84 2.43 2.08 1. 25 5.98 5.23 4.59 4.03 2.11 1. 21 1. 48 18.52 3.03 .looF
1988 50.0 50.0 50.0 3.50 3.02 2.63 2.30 1. 34 6.32 5.53 4.86 4.30 2.11 1. 25 1.6li1 18.52
1988 20.6 21.3 20.6 3.32 2.86 2.41 2.15 1.25 6.04 5.25 4.58 4.02 2.61 1. 22 1.50 18.52

1990 0.0 0.0 0.0 2.94 2.51 2.15 1.84 0.91 5.28 4.5.2 3.89 3.34 2.01 1. 14 1. 22 15.89 6.03 • OF
1990 0.0 100.0 0.0 3.52 2.94 2.45 2.06 1. 12 6.03 5.26 4.60 4.04 2.46 1. 13 1. 44 15.89 5.71 .25F
1990 100.0 0.0 100.0 3.49 3'.06 2.69 2.37 t.13 6.29 5.41 4.69 4.10 2.26 1. 20 1.55 15.89 5.42 • 50F
1990 50.0 0.0 50.0 3.33 2.89 2.52 2.19 1.06 6.00 5.16 4.46 3.81 2.24 1. 11 1. 31 15.89 5.15 • 15F
1990 0 .. 0 50.0 0.0 3.35 2.82 2.,38 2.01 1.05 5.86 5.08 4.41 3.84 2.35 1. 13 1. 32 15.89 2.85 .looF
1990 50.0 50.0 50.0 3.51 3.00 2.51 2.21 t. 13 6.16 5.34 4.65 4.01 2.36 1.11 1.50 15.89
1990 20.6 21.3 20.6 3.33 2.84 2.43 2.08 1.05 5.90 5.10 4.41 3.84 2.30 1. 15 1. 33 15.89

1995 0.0 0.0 0.0 2.98 2.54 2.16 1.83 0.18 4.99 4.24 3.61 3.01 1.60 1.08 1. 11 13.33 6.52 • OF
1995 0.0 100.0 0.0 3.65 2.97 2.41 1.96 0.97 5.69 4.78 4.03 3.41 1. 88 1.06 1. 32 13.33 6.20 • 25F
1995 100.0 0.0 100.0 3.46' 3.03 2.64 2.31 1.00 5.56 4.11 4.10 3.53 1. 70 1. 12 1. 41 13.33 5.91 • 50F
1995 50.0 0.0 50.0 3.34 2.88 2.4$ ~. 16 0.92 5.45 4.66 3.99 3.42 1.10 t.l0 1.25 13.33 5.62 • 15F
1995 0.0 50.0 0.0 3.45 2.85 2.36 1.95 0.91 5.52 4.61 3.95 3.35 1. 80 1.07 1. 20 13.33 2.79.100F
1995 50.0 50.0 50.0 3.56 3.00 2.53 2.14 0.98 5.62 4.18' 4.07 3.47 1.19 1.09 1.36 13.33
1995 20.6 21.3 20.6 3.39 2.85 2.41 2.03 0.91 5.48 4.65 3.96 3.37 1.16 1.08 1. 22 13.33

2000 0.0 0.0 0.0 3.01 2.56 2.11 1. 85 0.15 4.61 3.92 3.32 2.82 1. 21 1.07 1. 10 12.51 6.59 • OF
2000 0.0 100.0 0.0 3.73 3.01 2.43 1.96 0.95 5.33 4.37 3.58 2.94 1. 49 1.05 1. 30 12.57 6.28 • 25F
2000 100.0 0.0 100.0 3.48 3.04 2.66 2.32 0.98 4.81 4.16 3.60 3.11 1. 31 1. 11 1.40 12.51 5.91 • 50F
2000 50.0 0.0 50.0 3.36 2.90 2.51 2.11 0.90 4.85 4. flO 3.51 3.06 1. 36 1.09 1.23 12.57 5.69 • 75F
2000 0.0 50.0 0.0 3.50 2.88 2.38 1.96 0.89 5.15 . 4.28 3.56 2.96 1. 43 1.06 1. 19 12.57 2.75.100F
2000 50.0 50.0 50.0 3.60 3.03 2.54 2.14 0.97 5.07 4.26 3.59 3.03 1. 43 1.08 1.35 12.57
2000 20.6 27.3 20.6 3.43 2.88 2.43 2.05 0.89 5.01 4.22 3.56 3.00 1.40 1.01 1. 20 12.51

TABLE 35 : NOK AT 50.0 MPH.
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TABLE 36

HIGH All nUDE

NDx EMISSION FACTORS (GRAMS/MilE) AT 55.0 MPH

Cold/Hot Start
Cal. VMT Percentages -------------- lDGV -------------- -------------- lOGT -------------- -LOOV- -lODT- -HDDV- ----HDGV----
Year PCCN PCHC~ ~~~~ 100°F .-JL£ -l.lL£~~ 100' F 0-looF Q=..!..QQE 0-looF

\980 0.0 0.0 0.0 4.00 3.51 3.08 2.12 2.02 5.23 4.64 4.14 3.11 2.81 1.60 2. 11 29.69 1.14 • .OF
1980 0.0 100.0 0.0 4.93 4.39 3.92. 3.52 2.51 6.54 5.90 5.34 4.85 3.53 1.86 2.52 29.69 6.65 • 25F
1980 100.0 0.0 100.0 4. 15 3.88 3.68 3.52 2.69 4.14' 4.1'2 4.14 4.18 3.86 2.01 2.12 29.69 6.22 • 50F
1980 50.0 0.0 50.0 4.23 3.85 3.54 3.28 2.49 5.16 4.88 4.66 4.49 3.51 1.18 2.38 29.69 5.84 • 15F
1980 0.0 50.0 0.0 4.69 4.15 3.69 3.28 2.38 6.23 5.58 5.02 4.53 3.31 1. 12 2.29 29.69 4.20.1ooF
1980 50.0 50.0 50.0 4.54 4.14 3.80 3.52 2.60 5.64' 5.31 5.04 4.82 3.10 1.94 2.62 29.69
1980 20.6 21.3 20.6 4.48 4.01 3.61 3.21 2.42 5.16 5.26 4.84 4.49 3.44 1.14 2.32 29.69

1985 0.0 0.0 0.0 3.28 2.84 2.41 2.15 1. 34 5.50 4.78 4.11 3.65 2.55 1.63 1.18 24.83 5.96 • OF
1985 0.0 100.0 0.0 3.92 3.41 2.98 2.62 1.66 6.56 5.86 5.25 4.11 3.12 . 1.66 2.12 24.83 5.60 • 25F
1985 100.0 0.0 100.0 3.83 3.44 3. 11 2.84 1.69 6.43 5.12 5.15 4.10 3.06 1.11 2.28 24.83 5.21 • 50F
1985 50.0 0.0 50.0 3.69 3.21 2.91 2.61 1.59 6.21 5.48 4.81 4.38 2.93 1.,69 2.01 24.83 4.98 • 15F
1985 0.0 50.0 0.0 3.15 3.26 2.84 2.49 1.51 6.30 5.51 4.93 4.39 2.91 1.65 1.93 24.83 3.70.1ooF
\985 50.0 50.0 50.0 3.81 3.42 3.05 2.13 1.68 6.50 5.79 5.20 4.11 3.09 1.12 2.20 24.83
1985 20.6 21.3 20.6 3.11 3.25 2.86 2.53 1.51 6.24 5.51 4.88 4.36 2.94 1.66 1.95 24.83

1988 0.0 0.0 0.0 3.16 '2.72 2.34 2.01 1. 16 5.78 4.97 4.29 3.71 2.55 1.38 1.56 21.15 5.86 • OF
1988 0.0 100.0 0.0 3.11 3.20 2.72 2.33 1.43 6.65 5.88 5.21 4.63 3.07 1.38 1.86 21.15 5.54 • 25F
1988 100.0 0.0 100.0 3.11 . 3.33 2.95 2.63 1.45 7.00 6.05 5.28 4.66 2.90 1. 47 2.00 21.15 5.25 • 50F
1988 50.0 0.0- 50.0 3.60 3.14 2.15 2.41 1. 36 6.64 5.74 4.99 4.46 2.83 1.42 1. 76 21.15 4.82 • 75F
'988 0.0 50.0 0.0 3.60 3.01 2.62 2.31 1.35 6.45 5.65 4.95 4.41 2.93 1.38 1.69 21.15 3.13.1ooF
1988 50.0 50.0 50.0 3.11 3.26 2:84 2.55 1.44 6.83 5.91 5.25 4.78 2.99 1.43 1.93 21.15
1988 20.6 21.3 20.6 3.59 3.09 2.61 2.31 ·1.35 6.51 5.67 4.95 4.45 2.88 1.40 1. 7 1 21.15

1990 0.0 0.0 0.0 3.11 2.71 2 .. 32 1.98 0.98 5.69 4.88 4.19 3.61 2.23 1.30 1.39 18.15 6.24 • OF
1990 0.0 100.0 0.0 3'.80 3.11 2.65 2.22 1. 21 6.51 5.68 4.97 4.36 2.65 1.29 1.65 18.15 5.91 .. 25F
1990 100.0 0.0 100.0 3.16 3.30 2.90 2.56 1.22 6.18 5.84 5.06 4.42 2.44 1. 37 1. 77 18. 15 °5.61 • 50F
1990 50.0 0.0 50.0 3.60 3.12 2.11 2.37 1. 15 6.48 5.57 4.81 4.18 2.42 1.33 1.56 18.15 5.33 • 15F
1990 0.0 50.0 0.0 3.62 3.05 2.,51 2.11 1. 14 6.33 5.48 4.76 4.14 2.54 1.30 1. 51 18.15 2.95 .looF
1990 50.0 50.0 50.0 3.7~ 3.23 2.'17 2.39 i .22 6.65 5:76 5.01 4.39 2.55 1.33 1.71 18.15
1990 20.6 21.3 20.6 3.60 3.07 2.62 2.25 1. 13 6.37 5.50 4.76 4.14 2.48 1. 31 1.52 18.15

1995 0.0 0.0 0.0 3.22 2.14 2.33 1.98 0.84 5.38 4.58 3.90 3.32 1. 73 1.23 1. 27 15.22 6.75 • OF
1995 0.0 100.0 0.0 3.94 3.20 2.60 2. 11 1.05 6.14 5.16 4.35 3.68 2.03 1. 2 1 1.50 15.22 6.42 • 25F
1995 100.0 0.0 100.0 3.13 3.26 2.85 2.50 1.08 6.00 5.15 4.42 3.81 1.84 1.28 1.61 15.22 ,6.11 • 50F
1995 50.0 0.0 50.0 3.60 3.11 2.69 2.33 1.00 5.88 5.03 4.30 3.69 1.84 1. 25 1. 43 15.22 5.82 • 15F
1995 0.0 50.0 0.0' 372 3.01 2.54 2.11 0.98 5.96 5.04 4.26 3.62 1.95 1.22 1. 38 15.22 2.89 .looF
1995 50.0 50.0 50.0 3.84 3.23 2.13 2.30 1.06 6.07 5.15 4.39 3.15 1.93 1. 25 1.56 15.22
1995 20.6 21.3 20.6 . 3.65 3.08 2.60 2.20 0.98 5.91 5.02 4.27 3.64 1.90 1.23 1.39 15.22

2000 0.0 0.0 0.0 3.25 2.16 2.35 1.99 0.81 4.98 4.23 3.59 3.04 1. 37 1. 22 1. 26 14.35 6.82 • OF
2000 0.0 100.0 0.0 4,02 3.25 2.62 2.12 1.03 516 4.11 3.86 3.17 1. 61 1.20 1.49 14.35 6.49 • 25F
2000 100.0 0.0 100.0 3.75 3.28 2.81 2.51 1.06 5.19 4.49 3.88 3.36 1. 48 1. 27 1.59 14.35 6.18.50F
2000 50.0 0.0 50.0 3.62 3.13 2.11 2.34 0.98 5.24 4.49 3.85 3.31 1. 41 1.25 1. 4 1 14.35 5.89 • 75F
2000 0.0 50.0 0.0 3.18 3. tI 2.51 2.12 0.96 5.56 4.62 3.84 3.20 1.54 1. 2 1 1. 36 14.35 2.85 .1ooF
2000 50 0 500 50.0 3.89 3.26 2.15 2.31 1.05 5.41 4.60 381 3.26 1.55 1. 24 1. 54 14.35
2000 206 21.3 20.6 3, 1') 3. tI 2.62 2 21 0.96 5.41 4.55 3.84 3.24 1. 5 1 1. 23 1. 38 14.35

TABLE 36 NOx AT 55.0 MPH.



Appendix K- \

EMISSION SENSITIVITY TABLES A/C AND LOAD

The following tables show the sensitivity of the MOBILE3 emission factors
to variations in air conditioner usage, estra vehicle loads, and the
percentage of vehicles towing trailers. The LDGT"category is a weighted
average of LDGTls and LDGT2s. The following conditions are included:

Altitudes: "Low, High

Air Conditioner Usage: 0" 50', 100'

Trailer Towing Percentage: 0', 5', 10'
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TABLE 1

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 0 %

WET BULB TEMPERATURE = 66 F
DRY BULB TEMPERATURE = 71 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 3.58 3.66 3.73 6.80 6.~4 7.07 4.66 4.73 4.81
1985 5 % 3.59 3.66 3.73 6.82 6.95 7.08 4.66 4.74 4.81
1985 10 % 3.60 3.67 3.74 6.83 6.96 7. 10 4.67 4.75 4.82
1985 15 % 3.60 3.68 3.75 6.84 6.98 7. 11 4.68 4.75 4.83

1988 0 % 2.76 2.81 2.87 5.53 5.64 5.76 3.55 3.61 3.67
1988 5 % 2.76 2 .. 82 2.87 5.54 5.65 5.77 3.55 3.61 3.67
1988 10 % 2.76 2.82 2.88 5.55 5.66 5.78 3.56 3.62 3.68
1988 15 % 2.77 2.83 2.88 5.. 56 5.67 5.79 3.56 3.62 3.68

1990 0 % 2.38 2.43 2.48 4.84 4.94 5.05 3.02 3.07 3. 12
1990 5 % 2.38 2.43 2.48 4.85 4.95 5.06 3.02 3.07 3. 13
1990 10 %- 2.39 2.44 - 2.49 - 4.85 4.96 5.07 3.03 3.08 3. 13
1990 15 % 2.39 2.44 2.49 4.86 4.97 5.08 3.03 3.08 3. 14

1995 0 % 1.84 1.88 1. 92 3.53. 3.61 3.69 2.24 2.28 2.32
1995 5 % 1.85 1.88 1. 92 3.54 3.62 3.70 2.25 2.28 2.3'2
1995 10,% 1.8S 1.89 1. 92 3.55 3.63 -3.71 2.25 2.29 2.33
1995 15 % 1. 85 1. 89 1. 93 3.55 3.63 3.71 2.25 2.29- 2.33

*EMISSION FACTORS ARE-CALCULATED FO~ JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT ST~RT VMT,
71 F AMBIENT TEMPERATURE, AND )9.6 MPH AVERAGE SPEED.

TABLE 1 THC @ 0 % Ale USAGE
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TABLE 2

LOW ALTITUDE

THe EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10'% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 3.57 3.65 3.72 6.79 6.93 7.06 4.65 4.73 4.80
1985 5 % 3.58 3.65 3.72 6.81 6.94 7.08 4.66 4.73 4.81
1985 10 % 3.59 3.66 3.73 6.82 6.95 7.09 4.66 4.74 4.82
1985 15 % 3.59 3.67 3.74 6.83 6.97 7. 10 4.67 4.75 4.82

1988 0 % 2.74 2.79 2.85 5.53 5.65 5.76 3.53 3.60 3.66
1988 5 % 2.74 2.80 2.85 5.54 5.66 5.78 3.54 3.60 3.66
1988 10 % 2.74' 2.80 2.86 5.55 5.67 5.79 3.54 3.61 3.67
1988 15 % 2.75 2.81 2.86 5.5:6 5.68 5.80 3.55 3.61 3.67

1990 0 % 2.35 2.40 2.44 4.83 4.94 5.05 3.00 3.05 3. 10
1990 5 % 2.35 2.40 2.45 4.84 4.95 5.05 3.00 3.05 3 • 11
1990 10 % 2.36 2.40 2.45 4.85 4.96 5.06 3.01 3.06 3 . 11
1990 15 % 2.36 2.41 2.46 4.86 4.96 5.07 3.01 3.06 3. 12

1995 0 % 1. 79 1. 83 1.87 3.49 3.57 3.65 2.21 2.24 2.28
1995 5 % 1.80 1. 83 1. 87 3.50 3.-58 3.66 2.21 2.25 2.28
1995 ·10 % 1. 80 1. 84 1. 87 3.51 3.58 3.66 2.21 2.25 2.29
1995 15 % 1. 80 . 1.84 i. 88 3.51 3.59 3.67 2.21 2.25 2.29

*EMISSJON FACTORS ARE CALCULATED FOR JANUARY-1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
79 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE'SPEED.

TABLE 2 THC @ 50 % Alc USAGE
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TABLE 3

LOW ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE .= 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPE~ATURE = 86 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION 'FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING ~ TRAILER TOWING ~LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 3.80 3.88 3.96 7. 18 7.33 7.47 4.90 4.98 5.06
1985 5 % 3.81 3.89 3.97 7. 19 7.34 7.49 4.91 4.99 5.07
1985 10 % 3.82 3.90 3.97 7.21 7.35 7.50 4.91 5.00 5.08
1985 15 % 3.82 3.90 3.98 7.22 7.37 7.51 4.92 5.00 5.09

1988 0 % 2.93 2.99 3.05 5.92 6.05 6. 18 3.75 3.82 3.88
1988 5 % 2.93 2.99 3.06 5.93 6.06 6. 19 3.76 3 •. 82 3.89
1988 10 % 2.94 3.00 3.06 5.94 6.07 6.20 3.76 3.83 . 3.89
1988 15 % 2.94 3.00 3.07 5.95 6.08 6.21 3.77 3.83 3.90

1990 0 % 2.51 2.56 . 2.61 5. 19 5.31 5.43 3.18 3.24 3.30
1990 5 % 2.51 2.56 2.62 5.20 5.32 5.44 3.19 3.24 3.30
1990 10 % 2.52 2.57 2.62 5.21 5.33 5.45 3. 19 3.25 3.31
1990 15 % 2.52 2.57 2.63 5.22 5.34 5.46 3. 19 3.25 3.31

1995 0 % 1.89 1. 93 1. 97 3.74 3.83 3.91 2.32 2.36 2.40
1995 5 % 1.89 1. 93 1. 97 3.75 3.83 3.92 2.32 2.36 2.40
19.95 10 % 1. 90 1'.93 1. 97 3:76 3.84 3.93 2.32 2.36 2.41
1995 15 % 1. 90 '1.94 1. 98 3.76 3.85 3.94 2.33 2.37 2.41

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF ,CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
86 F AMBIENT TEMPERATURE, AND '19.6 MPH AVERAGE SPEED.

TABLE 3 THC @ 100 % AIC USAGE
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TABLE 4

LOW ALTITUDE

CO EMISSION FACTORS. (GRAMSIMI I.E )

AIR CONDITIONING USAGE = o %

WET BULB TEMPERATURE = 66 F
DRY BULB TEMPERATURE = 71 F

LDGV LDGT EMISSION FACTORS
EMISSIO~ FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR-PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- ------------~------

1985 0 % 29.30 32.76 36.21 52.46 58.01 63.56 37.11 40.56 44.01
1985 5 % 29.69 33. 19 36.69 53.09 58.72 64.35 37.50 41 .00 44.49
1985 10 % 30.07 33.62 37. 17 53.73 59.43 65. 14 37.88 41 .43 44.97
1985 15 % 30.45 34~05 37.65 54.36 60.14 65.92 38.27 41. 86 45.46

1988 0 % 23.07 26. 16 29.25 43.35 48.54 53.72 28.40 31 .47 34.54
1988 5 % 23.39 26.53 29.67 43.91 49. 17 54.43 28.73 31 .84 34.95
1988 10 % 23.72 26.90 30.09 44.47 49.80 55. 14 29.05 32.21 35.37
1988 15 % 24.04 27.27 30.50 45.02 50.43 55.84 29.38 32.5a 35.78

1990 . b % 20.33 23.21 26. 10 38.33 43.23 48. 13 24. 17 26.99 29.81
1990 5 % 20.63 23.56 26.48 38.85 43.82 48.79 24.46 27.32 30. 18
19~0 10 % 20.93 23.90 26.87 39.36 44.41 49.45 24.76 27.66 30.56
1990 15 % 21 .23 24.24 27.25 39.88.44.99 50.11 25.05 28.00 30.9~

1995 0 % 16.58 19.04 21 .51 29.16 ·33.35 37.53 18.04 20.35 22.66
1995. 5 % 1.6.83 19.33 21 .83 29.60 33.84 38.09 18.28 20.62 22.97
1995 10 % 17.09 19.62 22. ·16 30.03 34.34 38.65 18.52 20.90 23.27
199"5 15 % 17.34 19.92 22.49 30.46 34.83 39.21 18.76 21 • 17 23.58

-

*EMISSION FACTORS "ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF· 20.6 % COLD START VMT, 27.3 % HOT START VMT,
71 F AMBIENT TEMPERATURE, AND 19.6 MPH AVE~AGE SPEED.

TABLE 4 CO @ '0 % AIC USAGE
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TABLE 5

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------~-----------

1985 0 % 31.00 34.64 38.27 55.51 61 .42 67.34 39.35 42.99 46.63
1985 5 % 31 .40 '35.09 38.78 56. 19 62. 18 68.17 39.75 43.45 47. 14
1985 10 % 31 .81 35.54 39.28 56.86 62.94 69.01 40. 16 43.90 47.65
1985 15 %. 32.21 36.00 39.79 57.53 63.69 69.85 40.57 44.36 48. 16

1988 0 % 23.70 26.86 30.02 45.59 51.05 56.51 29.53 32.69 35.86
1988 5 % 24.04 27.24 30.44 46. 18 51 .72 57.25 29.86 33.07 36.2-8
1988 10 % 24.37 27.62 30.87 46.76.52.38 58.00 30.-20 33.45 36.71
1988 15 % 24.70 27.99 31 .29 47.35 53.05 58.74 30.53 33.84 37. 14

1990· 0 % 20.39 23.27 26. 15 39.90 44.99 50.08 24.69 27.54 30.40
1990 5 % 20.69 23.61 26.53 40.43 45.60 50.76 24.99 27.88 30.78
1990 10 % 20.99 23.95 26.92 40.97 46.21 51.45 25.29 28.22 31. "6
1990 15 % 21.29 24.30 27.30 41 .51 46.82 52. 13 ·25.58 28.56 31 .54

1995 0 % 15.78 18. 13 20.48 29.10 33.26 37.43 17.60 19.83 22.06
1995 5 % 16.03 18.41 20.79 29.53 33.75 37.98 17.83 20.09 22.36

. 1995 10 %- 16.27 18.68 21 • 10 29.96 34.25 38.54 18.06 20.36 22.66
1995 15 % 16.51 18.96 21 .41 30.39 34.74 39.09 18.29 20'.62 22.95

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3. % HOT START VMT,
79 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.'

TABLE 5 CO @ 50 % A/C USAGE
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TABLE 6

LOW ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPERATURE :: 86 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE . PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 37.91 42.42 46.92 66.62 73.91 81. 20 47.34 51 .84 56.35
1985 5 % 38.41 42.97 47.54 67.44 74.83 82.22 47.84 52.41 56.97
1985 10 % 38.90 43.53 48. 16 68.26 75.75 83.24 48.34 52.97 57.60
1985 15 % 39.40 44.09 48.79 69.09 76.68 84.27 48.83 53.53 58.23

1988 0 % 28.59 32.41 36.22 55.45 62.20 68.95 35.34 39.20 43.05
1988 5 % 28.99 32.86 36.74 56. 17 63.02 69.87 35.75 39.66 43.58
1988 10 % 29.39 33.32 37.25 56.89 63.84 70.79 36. 15 40.13 44.10
1988 15 % 29.79 ·33.78 37.76 57·.62 64.66 71.70 36.56 40.59 44.62

.
1990 0 % 24.09 27.49 30.89 48.41 54.64 60.87 29. 19 32.60 36.01
1990 5 % .24.45 27.90 31.34 49.06 55.39 61.71. 29.54 33.01 36.47
1990 10 % 24.80 28.30 31.80 49.72 56.13'62.55 29.90 33.41 36.93
1990 15 % 25.15 28.70 32.25 50. ,37 56.88 63.39 30.26 33.82 37.39

1995 0 % 17.54 20. 14 22.75 34.06 38.94 43.81 19.80 22.32 24.85
1995 5. % 17.80 20.45 23.10 34.57 39.52 44.46 20.06 22.62 25. 18
1995 10 % 18.07 20.76 23.44 35.07 40.09 45.11 20.32 22.92 25~52

1995 15 % 18.34 21 .07 23.79 35.57 40.67 45.76 20.58 23.22 25.86

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
86 F AMBIENT TEMPERATURE, AND 19.6'MPH AVERAGE SPEED.

TABLE 6 CO @ 100 % A/C USAGE
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TABLE 7

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 0 %

WET BULB TEMPERATURE = 66 F
DRY BULB TEMPERATURE = 71 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------~------ ----------------- -------------------

1985 0 % 2.04 2.07 2.10 3.42 3.48 3.53 3.47 3.50 3.53
1985 5 % 2.04 2.08 2. 11 3.44 3.49 3.54 3.47 3.51 3.54
1985 10 % 2.05 2.08 2. 12 3.45 3.50 3.55 3.48 3.51 3.55
1985 15 % 2.06 2.09 2. 13 3.46 3.51 3.56 3.49 3.52 3.56

1988 0 % 1. 72 1. 75 1. 78 3. 19 3.24 3.30 2.95 2.98 3.01
1988 5 % 1. 72 1. 75 1. 79 3.20 3.25 3.31 2.95 2.98 3.02
1988 10 % 1. 73 1. 76 1. 79 3.21 3.26 3.32 2.96 2.99 3.02
1988 15 % 1. 73 1. 77 1.'80 3.22 3.27 3.33 2.97 3.00 3.03.
1990 0 % 1. 59 1".62 1. 66 2.95 3.01 3.06 2.65 2.68 2.71
1990 5 % 1. 60 1. 63 1. 66 2.96 3.02' 3.07 2.66 2.69 2.72
1990 10 % 1. 61 1. 64 1. 67 2.97 3.03 3.08 ' 2.66 2.69 2.72
1990 15 % 1. 61 1.64 1. 67 2.98 3.04 3.09 2.67 2.70 2.73

1995 0 % 1.46 1.49 1. 52 2.47 2.52 2.56 2.28 2.31 2.34
1995, 5 % 1.47 1.49 1. 52 2.48 2.52 ' 2.57 2.29 2.,32 2.34
1995 10 % 1. 47 1. 50 1. 53 2.49 2.53 2.58 2.29 2.32 2.35
1995 15 % 1. 48 1. 50 1. 53 2.49 2.54 2.59 2.30 2.33 2-.35

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT; 27.3 % HOT START VMT,
71 F AMBIENT TEMPERATURE, 19.6 MPH AVERAGE SPEED,
AND 75 GRAINS WATER/LB OF DRY AIR HUMIOITY.

TABLE 7 NOx @ 0 % A/C USAGE
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TABLE 8

LOW ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING ~ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE '0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------.

1985 0 % 2.00 2.03 2.06 3.31 3.36 3.41 3.40 3.44 3.47
1985 5 % 2.00 2.04 2.07 3.32 3.37 3.42 3.41 3.44 3.47
1985 10 % 2.01 2.04 2.08 3.33 3.38 3.43 3.42 3.45 3.48
1985 15 % 2.02 2.05 2.08 3.34 3.39 3.44 3.42 3.46 3.49

1988 0 % 1. 65 1. 67 1. 70 3.03 3.09 3. 14 2.85 2.88 2.91
1988 5 % 1. 65 1. 68 1. 71 3.04 3.10 3. 15 2.86 2.89 2.92
1988 10 % 1. 66 1. 69 1. 72 3.06 3. 11 3. 16 2.86 2.89 2.92
1988 15 % 1. 66 1. 69 1. 72 3.07 3. 12 3. 17 2.87 2.90 2.93

1990 0 % 1. 51 1. 54 1. 56 2.78 2.83 2.88 2.54 2.57 2.59
1990 5 % 1. 51 1. 54 1. 5~ 2.79 2.84 2.89 2.54 2.57 2 •.60
1990 10 % 1. 52 1. 55 1.57 2.80 2.85 2.90 2.55 2.58 2.60
1990 15 % 1. 52 1. 55 1. 58 2.81 2.86 2.91 2.55 2.58 2.61

1995 0 % 1.35 1. 38 1.40. 2.26 2.30 2.35 2. 15 2. 18 2.20
1995 5 % 1. 35 1.3.8 1. 41 2.27 2.31 2.36 2. 16 2. 18 2.20
1995 10 % 1. 36 1. 39 1 .41 2.28 '2.32 2.36 2. 16 2. 19 2"21
1995 15 % 1. 36 1. 39 1.42 2.29 2.33 . 2.37 2. 17 2'. 19 2.21

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CQNDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
79 F AMBIENT TEMPERATURE, 19.6 MPH AVERAGE SPEED,-
AND 75 GRAINS WATER/LB OF DRY AIR HUMIDITY.

TABLE 8 NOx @ 50 % A/C USAGE
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TABLE 9

LOW ALTITUDE

NOx EMISSION FACTORS {GRAMS/MILE}

AIR CONDITIONING USAGE = 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPERATURE = 86 F

'LDGV LDGT EMISSION FACTORS
EMI SSION' FACTORS' ' EMI SSION 'FACTORS' FOR '8 VEHICLE TYPES

~ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA ,LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 1. 88 1. 91 1. 94 3.10 3. 15 3.20 3.27 3.30 3.33
1985 5 % 1. 89 1. 92 1. 95 3. 11 3. 16 3.21 3.27 3.30 3.33
1985 10 % 1.89 1. 92 1. 96 3. 12 3. 17 3.22 3.28 3.31 3.34
1~85 15 % 1. 90 1. 93 1. 96 3. 13 ' 3. 18 3.23 3.28 3.31 3.35

1988 0 % 1. 50 1. 53 1. 55 2.79 2.84 2.89 2.68 2.71 2.73
1988 5 % 1. 50 1. 53 1. 56 2.80 2.85 2.90 2.68 2.71 2.74
1988 10 % 1. 51 1. 54 1. 56 2.81 2.86 2.91 2.69 2.72 2.74
1988 15 % 1. 51 1. 54 1. 57 2.82 2.87 2.92 2.70 2.72 2.75

1990 0 % 1. 34 1.37 1. 39 2.52 2.56 2.61 2.35 2.37 2.40
1990 5 % 1.3'5 1 .37- 1. 40 2.53 2.57 2.62 2.35 2.38 2.40
1990 10 % 1. 35 1. 38 1. 40 2.54 2.58 2.63 2.36 2.38 2.41
1990 15 % 1. 36 1. 38 1.4 J 2.55 2.59 2.64 ' 2.36 2.39 2.41

1995 0 % 1. 16 1. 18 1.20 1. 96 2.00 2.04 1.94 1. 96 1.99
1995 5 % 1. 16 1. 19 1. 21 '1.97 2.01 2.05 1. 95 1. 97 1. 99
1995 10 % 1. 17 1.19 1. 21 1. 98 2.02 2.05 1. 95 1. 97 1. 99
1995 15 % 1. 17 1. 19 1. 22 1. 99 2.02 2.06 1.• 96 1. 98 ' 2.00

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
86 F AMBIENT, TEMPERATURE, 19.6 MPH AVERAGE SPEED,
AND 75 GRAINS WATER/LB OF DRY AIR HUMIDITY.

TABLE 9 NOx @ 1~0 % A/C USAGE
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TABLE 10

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 0 %

WET BULB TEMPERATURE = 66 F
DRY BULB TEMPERATURE = 71 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING ~ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 4.84 4.93 5.02 8.78 8.94 9.10 6.33 6.42 6.51
1985 5 % 4.85 4.94 5.03 8.79 8.95 9. 12 6.33 6.43 6.52
1985 10 % 4.86 4.95 5.03 8.81 8.97 9.13 6.34 6.43 6.53
1985 15 % 4.87 4.95 5.04 8.82 8.99 9. 15 6.35 6.44 6.54

1988 0 % 3.53 3.60 3.67 6.85 6.99 7. 13 4.64 4.71 4.78
1988 5 % 3.54 3.60 3.67 6.86 7.00 7. 14 4.65 4.72 4.79
1988 10 % 3.54 3.61 3.68 6.88 7.01 7. 15 4.65 4.72. 4.80
1988 15 % 3.55 3.62 3.68 6.89 7.02 7. 16 4.66 4.73 4.80

1990 0 % 2.94 3.00 3.06 ~.86 5.98 6. 11 3.86 3.92 3.98
1990 5 % 2.95 3.01 3.06 5.87 5.99 6. 12 3.86 3.92 3.99
1990 10 %. 2.95 3.01 3.07 5.88 6.00 6.13 3.87 3.93 3.99
1990 15 % 2.96 3.01 3.07 5.89 6.01 6. 14 3.87 3.93 4.00

1995 0 % 2. 13 2. 18 2.22 4.08 4. 17 4.25 2.75 2.79 2.84
1995 5 % 2. 14 2. 18 2.23 4.09 4. 17 4.26 2.75 2.80 2.84
1995· 10 % 2'. 14 2. 18 2.23 4.09 4. 18 4.27 2.76 2.80 2.85 .
1995 - 15 % 2. 14 2. 19 2.'23 4.10 4,. 19 4.28- 2.76 2.80 2.85

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 10F CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27-.3 % HOT START VMT,
71 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 10 THC ~ 0 % A/C USAGE
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TABLE 11

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING ~ TRAILER TOWING ~LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%·

---------- ----------------- ----------------- -------------------

1985 0 % 4.83 4.91 5.00 8.76 8.92 9.08 6.31 6.41 6.50
1985 5 % 4.83 4.92 5.01 8.77 8.93 9.09 6.32 6.41 6.51
1985 10 % 4.84 4.93 5.02 8.79 8.95 9. 11 6.33 6.42 6.51
1985 15 % 4.85 4.94 5.03 8.80 8.96 9. 13 6.34 6.43 6.52

1988 0 % 3.50 3.57 3.64 6.84 6.97 7. 11 4.62 4.69 4.76
1988 5 % 3.51 3.58 3.64 6.85 6.99 7. 12 4.63 4.70 4.77
1988 10 % 3.51 3.58 3.65 6.86 7.00 7.13 4.63 4.70 4.78
1988 15, % 3.52 3.59 3.65 6.87 7.01 7. 15 4.64 4.71 4.78

1990 0 % 2.90 2.96 3.02 5.84 5.96 6.08 3.83 3.89 3.95
1990 5 2.91 2.97 3.02 6.09 3.89

"

% 5.85 5.97 3.83 3.96
1990 10 % 2.91 2.97 3.03 5.86 5.98 6.10 3.84 3.90 3.96
1990 15 % 2.92 2.97 3.03 5.87 5.99 6. 11 3.84 3.90 3.97

1995 0 % 2.07 2. 12 2. 16 4.03 4. 11 4.20 2.70 2.75 2.79,
1995 5 % 2.08 2. 12 2. 16 4.03 4. 12 4.21 2.71 2.75 ,2.79
t995 10 % 2.08 2. 12 :2. 17 4'.04 4. 13 . 4.21 2.71 2.75 2.80
1995 15 % 2.08 2. 13 2. 17 4.05 4. 13 4.22 2.71 2.76 2.80

*EMISSION FACTORS ARE CALCULATED ~ORJANUARY 1 OF CALENDAR-YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.-3 % HOT START VMT,
79 F- AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 11 THC ~ 50 % A/C USAGE
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TABLE 12

HIGH ALTITUDE

THC EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPERATURE = 86 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 5.10 5.20 5.30 9.20 9.37 9.54 6.61 6.71 6.81
1985 5 % 5. 11 5.21 5.30 9.21 9.39 9.56 6.62 6.72 6.82
1985 10 % 5. 12 5.22 5.31 9.23 9.40 9.58 6.63 6.73 6.83
1985 15 % 5. 13 5.23 5.32 9.24 9.42 9.59 6.64 6.74 6.84

1988 0 % 3.73 3.80 3.88 7.25 7.40 7.55 4.87 4.94 5.02
1988 5 % 3.73 3.81 3:88 7.27 7.41 7.56 4.87 4.95 5.03
1986 10 .% 3.74 3.81 3.89 7.28 7.43 7.58 4.88 4.96 5.04
1988 15 % 3.75 3.82 3.90 7.29 7.44 7.59 -4.88 4.96 5.04.

1990 0 % 3.09 3. 15 3.22 6.22 6.35 6.48 4.04. 4.10 4. 17
1990 5 % 3.10 . 3.16 3.22 6.23 6.36" 6.49 4.04 4. 11 4. 17
1990 10 % 3.10 3.16 3.23 6.24 6.37 6.50 4.05 4. 11 4. 18
1990 15 % 3. 11 3. 17 3.23 6.25 6.38 6.51 4.05 4. 12 4. 19

1995 0 % 2.19 2.23 2.28 4.28' 4.37 4.47 2.83 2.88 2.92
1995 5 % 2. 19 2.24 2.28 4.29 4.38 4.48 2.83 2.88 2.93
1995 . 10 % 2.19 2.24 2.29 4.29 4.39' 4.48 2.84 2.88 2.93
1995 15 % 2.20 2.24 2.29 4.30 4.40 4.49 2.84 2.89 2.93

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6% COLD START VMT, 27.3 % HOT START VMT,
86. F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 12 THC ~ 100 % A/C USAGE
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TABLE 13

HIGH ALTITUDE

CO EMISSION FACTORS {GRAMS/MILE}

AIR CONDITIONING USAGE = 0 %

WET BULB TEMPERATURE = 66 F
DRY BULB TEMPERATURE = 71 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS . EMISSION. FACTORS FOR 8 VEHICLE TYPE~

~ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWINC
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% .5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 45.01 50.39 55.77 73. 19 80.81 88.43 55.98 61 . 13 66.28
1985 5 % 45.60 51.06 56.51 74.07 81.79 89.51 56.55 61 • 77 66.99
1985 . 10 % 46. 19 51.72 57.26 74.94 82.76 90.59 57. 13 62.42 67.71
1985 15 % 46.78 52.39 58.00 75.81 83.74 91.67 57.70 63.06 68.43

1988 0 % 35.26 40.02 44.78 57.03 63.68 70.34 41.83 46.27 50.72
1988 5 % 35.76 40.59 45.42 57.75 £4.50 71 .25 42.30 46.81 51.32
1988 10 % 36.26 41.16 46.06 58.47 65.31 72. 16 42.77 47.34 51.92
1988. 15 % 36.76 41 .73 46.70 59.19 66.12 73.06 43.24 47.88 52.52

1990 0 % 31 .31 35.76 40.22 48.92 55.03 61 • 14 35.45 39.51 43.57
1990' 5 % . 31. 77 36.29 40.81 49.56 55.76 61.96' 35.88 40.00 44. 12
1990 10 % 32.24 36.82 41 .41 50.21 56.49 62.78 36.30 40.48 44.66
1990 15 % 32.70 37.35 42.00 50.85 57.23 63.60 36.72 40.96 45.20

1995 0 % 26.22 30. 12 34.02 35.27 40.30 45.32 26.71 30.05 33.40
1995 5 % 26.62 30.58 34.54 35.79 40.89 45.99 27.05 30.45 33.85
1995 10 % 27~O3 31 .04 35.06 36.31 41.49 46.66 27.40 30.85 34.30
1995 15 % 27.43 31.50 35.58 36.83 42.08 47.33 27.74 31 .24 34.75

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER.CONDITI0NS OF 20.6 %,COLD START VMT, 27.3 % HOT START VMT,
71 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 13 CO (i o % A/C USAGE
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TABLE 14

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING ~ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 47.86 53.56 59.25 77.40 85.50 93.60 59.50 64.96 70.42
1985 5 % 48.48 54.26 60.04 78.32 86.53 94.74 60.11 65.64 71 • 18

.1985 10 % 49.11 54.97 60.83 79.25 87.57 95.89 60.72 66.33 71 .94
1985 15 % 49.74 55.67 61.61 . 80. 17 88.60 97.03 61. 32 67.01 72.70

. 1988 0 % 36.60 41.51 46.42 59.87 66.86 73.86 43.67 48.28 52.89
1988 5 % 37. 11 42.09 47.08 60.63 67.72 74.81 44.15 48.83 53.51
1988 10 % 37.63 42.68 47.74 61.38 68.57 75.76 44.64 49.39 54. 14
1988 15 % 38.14 43.27 48.40 62. 14 69.43 76.71 45.13 49 •.95 54.76

1990 0 % 3'.87 36.38 40.89 50.87 57.21 63.55 36.45 40.60 44.74
1990 5 % 32.34 36.92 41.50 51.54 57.97 64.40 36.88 41 .09 45.30
1990 10 % 32.80 37.45 42.10 52.21 58.74 65.26 37.32 41.59 45.85
1990 15 % 33.27 37.99 42.71 52.89 59.50 66.11 37.75 42.08 46.41

1995 0 % 25.66 29.48 33.29 35.27 40.28 45.28· 26.44 29.74 33.03
19~5' 5 % 26.05 29.93 33.80 35.79 40.87 45.95 26.78 30.13 33.47
1995 10 % 26.45 30.38 34-.31 36.30 41.46 46~62 27.12 30.52 33.91
1995 15 % 26.84 30.83 34.82 36.8"2 42.05 47.29 21.46 30.91 34.35

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDARY~AR

UNDER CONDITIONS 'OF 20.6 % COLD START VMT, 27.3 % HOT START YMT,
79 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 14 CO ~ 50 % A/C USAGE
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TABLE 15

HIGH ALTITUDE

CO EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPERATURE = 86 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

~ TRAILER TOWING ~ TRAILER TOWING @LDG TRAILER TOWINC
CAL. EXTRA LOAD PERCEN:rAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% '10%

---------- ----------------- ----------------- -------------------

1985 0 % 58.08 65.06 72.04 92.44102.37112.29 71.19 77.88 84.57
1985 5 % 58.84 65.92 73.00 93.56103.62113.69 71 .92 78.71 85.49
1985 10 % 59.60 66.78 73.96 94.68104.88115.08 72.66 79.54 86.42
1985 15 % 60.36 67.64 74.92 95:80106.14116.47 73.40 80.,37 87,35

1988 0 % 43.64 49.50 55.36 72.00 80.54 89.09 51 .70 57.24 62.79
1988 5 % 44.25 50.20 56.15 72.92.81.58 90.25 52.28 57~91 63.54
1988 10 % 44.87 50.90 56.94 73.84 82.62 91 .41 52.87 58.58 64.28
1988 15 % 45.48 51.61 57.73 74.76 83.66 92.57 53.46 59.24 65.03

1990 0 % 37.20 42.47 47.73 60.99 68.65 76.32 42.55 47.44 52.33
1990 5 % 37.75 43.09 48.44 6.1. ao 69~57 77.35 43.06 48.02 52.99
1990 10 % 38.30 43.72 49.14 62.61 70.49 78.38 43.57 48.61 53.64
1990 15 % 38.84 44.35 49.85 63.42 71 .41 79.41 44.08 49. 19 54.30

1995 0 % 28.36 32.57 36.79 40.80 46.59 52.38 29.44 33. 13 36.82
1995 5 % 28.79 33_.07 37.35 41.40 47.27 53.15 29.82 33.57 37.32

·1995 10 % 29.23 33.57 37.91 42.00 47.96 53.93 3-0.20 34.01 37.81
1995 15 % 29.66 34.07 38.48' 42.59 48.65 54.70 30.58 34.44 38.30

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
86 F AMBIENT TEMPERATURE, AND 19.6 MPH AVERAGE SPEED.

TABLE 15 CO ~ 100 % A/C USAGE
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TABLE 16

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE • 0 %

WET BULB TEMPERATURE • 66 F
DRY BULB TEMPERATURE • 71 F

LDGV LDGT' EMISSION FACTORS
EMISSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------
1985 0 % 1.62 . 1.65 1. 68 2.76 2.80 2.85 2.98 3.01 3.04
1985 5 % 1. 63 1. 66 1.68 2.77 2.81 2.86 2.99 3.01 3.04
1985 10 % 1. 63 1. 66 1. 69 2.78 2.82 2.87 2.99 3.02 3.05
1985 15 % 1.64 1. 67 1. 70 2.79 2.83 2.88 3.00 3.03 3.05

1988 0 % 1. 51 1. 54 1. 56 2.79 2.84 2.89 2.67 2.69 2.72
1988 5 % 1. 51 1. 54 1. 57 2.80 .2.85 2.90 2.67 2.70 2.73
1988 10 % 1.5'2 1. 55 1. 57 2.81 2.86 2.91 2.68 2.71 2.73
1988 15 % 1.52 1. 55 L58 2.82 2.87 2.92 2.68 2.71 2.74

1990 0 % 1.47 1. 50 1. 53 2.68 2.73 2.78 2.46 2.49 2.52
1990 5 % 1.48 1. 51 1. 53 2.69 2.74 2.79 2.47 2.50 2.52
1990 10 % 1.4·8 1. 51 1.54 2.70 2.75 2.80 2.47 2.5-Q 2.53
1990 15 % 1.49 1. 52 1. 54 2.71 2.76 2.81 2.48 2.51 2.53

1995 0 % 1. 45 1.47 1. 50 2.39 2.43 2.48. 2.22 2.24 2.27
1995 5 % 1.45 1.48 1.51 2.40 2.44 2.49 2.22 2.25 2.27
1995 10 % 1.46 '1 .48 1. 51 2~41 2.45 2.50 2.23' . 2.25 2.28
1995 15 %. 1.46 1.49 1.52 2.41 2.46 2.5 r 2.23 2.26 2.28

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 % HOT START VMT,
71 F AMBIENT TEMPERATURE, 19.6 MPH AVERAGE SPEED,
AND 75 GRAINS WATER/LB OF DRY AIR HUMIDITY.

TABLE 16 NOx @ 0 % A/C USAGE
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TABLE 17

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 50 %

WET BULB TEMPERATURE = 71 F
DRY BULB TEMPERATURE = 79 F

LDGV LDGT EMISSION FACTORS
EMISSION FACTORS ~EMISSION FACTORS FOR 8 VEHICLE TYPES

~ TRAILER TOWING ~ TRAILER TOWING @LDGTRAILER TOWING
CAL. EXTRA LOAD PERCENTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 1. 58 1. 61 1.64 2.66 2.70 2.74 2.92 2.95 2.98
1985 5 % 1. 59 1.62 1.64 2.66 2.71 2.75 2.93 2.96 2.98
1985 10 % 1. 59 1.62 1.65 2.67 2.72 2.76 2.94 2.96 2.99
1985 15 % 1.60 1.63 1. 65 2.68 2.73 2.77 2.94 2.97 2.99

1988 0 % 1. 44 1.46 1.49 2.65 2.70 2.74 2.58 2.60 2.63
1988 5 % 1.44 1.47 1. 50 -2.66 2.71 2.75 2.58 2.61 2.64
1988 10 % 1.45_ 1-.47 1. 50 2.67 2.71- 2.76 2.59 2.62 2.64
1988 15 % 1.45 1.48 1. 51 2.68 2.72 2.77 2.59 2.62 2.65

1990 0 % 1.39 1.41 1.44 2.52 2.56 2.61 2.36- 2.38 2.41
1990 5 %- 1. 39 1.42- 1.44 2.53 2.57 2.62 2.36 2.39 2.41
1990 10 % 1.40 1.42 1.45 2.54 2.58 2.63 2.37 2.39 2.42
1990 15 % 1.40 1.43 1.45 2.55 2.59 2.64 2.37 2.40 2.42

1995 0 % 1. 34 1. 36 1.39 2. 18 2.23 2.27 2.09 2. 11 2. 14
1995 5 % 1. 34 1. 37 1.39 2. 19 2.23 2.28 _ 2.09 2. 12 2. 14

·1995 10 % 1. 34 1.37 . 1.40 2.20 2.24 2.28 2.10 2. 12 2-. 15
1995 15 % 1. 35 1. 38 1.40 2.21 2.25 2.29 2.10 2.13 2. 15

.

*EMISSION FACTORS ARE CALCULATED FOR JANUARY 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, 27.3 %'HOT START VMT,
79 F AMBIENT TEMPERATURE, 19.6 MPH AVERAGE SPEED,
AND 75 GRAINS WATER/LBOF DRY AIR HUMIDITY.

TABLE 17 NOx @ 50 % A/C USAGE
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TABLE 18

HIGH ALTITUDE

NOx EMISSION FACTORS (GRAMS/MILE)

AIR CONDITIONING USAGE = 100 %

WET BULB TEMPERATURE = 79 F
DRY BULB TEMPERATURE = 86 F

LDGV LDGT EMISSION FACTORS
EMlSSION FACTORS EMISSION FACTORS FOR 8 VEHICLE TYPES

@ TRAILER TOWING @ TRAILER TOWING @LDG TRAILER TOWING
CAL. EXTRA LOAD PERq:NTAGE PERCENTAGE PERCENTAGE
YEAR PERCENTAGE 0% 5% 10% 0% 5% 10% 0% 5% 10%

---------- ----------------- ----------------- -------------------

1985 0 % 1. 48 1. 51 1. 53 2.48 2.52 2.56 2.81 2.83 2.86
1985 5 % 1.49 1. 51 1. 54 2.49 2.53 2.57 2.81 2.84 2.86
1985 10 % 1.49 1. 52 1. 54 2.50 2.54 2.58 2.82 2.84 2. EP
1985 15 % 1. 50 1.52 1. 55 2.50 2.54 2.58 2.82 2.85 2.87

1988 0 % 1. 30 1. 32 1. 35 2.43 2.47 2.51 2.42 2.45 2.47
1988 5 % 1. 30 1. 33 1.. 35 - 2.44 2.48 2.52 2.43 2.4-5 2.48
1988 10 % 1. 31 1. 33 1.36 2.44 2.49 2.53 2.43 2.46 2.48
1988 15 % 1-.31 1. 34 1. 36 2.45 2.50 2.54 2.44 2.46 2.49

1990 0 % 1.23 1.25 1.27 _2.27 °2.31 2.35 2. 18 2.21 2.23
1990 5 % 1. 23 1.25 1. 28 2.28 2.32 2.36 2. 19 2.21 2.23
1990 10 % 1.24 - 1. 26 1. 28 2.29 2.33 2.37 2. 19 2.21 2.24
1990 15 % 1. 24 1. 26 1. 29 2.30 2.34 - 2.38 2.20 2.22 2.24

1995 0 % 1. 15 1. 17 1. 19 1.89 1. 93 1. 97 1.89 1. 91 1. 93
1995 5 % 1. 15 1.17 1. 19 1. 90 1.94 1. 97 1.89 1. 91 1. 93
1995 10 % 1. 15 1. 18 1. 20 1. 91 1. 94 1.98 - 1. 90 1. 92 1. 94
1995 15 % 1. 16 1. 18 1.20 1. 91 1. 95 1. 99 1. 90 1. 92 1. 94

*EMISSION FACTORS ARE CALCULATED FOR JANUARY- 1 OF CALENDAR YEAR
UNDER CONDITIONS OF 20.6 % COLD START VMT, ~7.3 % HOT START VMT,
86 F AMBIENT TEMPERATURE, 19.6 MPH AVERAGE SPEED,
AND 75 GRAINS WATER/LB OF DRY AIR HUMIDITY.

TABLE 18 NOx ~ 100 % A/C USAGE
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1. INTRODUCTION

The following material was developed to predict total particulate

emission factors for gasoline and diesel fueled on-road vehicles, trucks

and motorcycles at various vehicle speeds for particles in the respir­

able size range (less than 10 microns). ~articulate emissions from

these vehicles may also be determined at other size intervals less than

10 microns (e.g.~ less than 7.5, 5, or 2.5 microns).

User inputs to the equations to determine these emission factors include

area travel fractions by vehicle class, vehicle miles traveled, vehicle

speed, particle size limits of interest and calendar year.

This report presents p~rticulate emission factor equations as the sum of

individual masses of lead salt, organic a~d sulfat.e components for

leaded and unleaded gasoline fueled ·vehicles. Composite (Le •• total

particulate mass) equations are presented for diesel" fueled vehicles and

motorcycles, and tire and brake wear particulate. These equations are

subsequently accompanied by tabulated emission factors which may be

inserted into the appropriate particulate component equations. Fleet

sales fractions and travel fractions by model year are included for each

vehicle class. The fractions within e~ch vehicle class that are

eqUipped with different emission control systems also are provided.

Cumulative distributiN1S of particle size for leaded and unleaded

ga~oline and diesel fuel are presented both graphically and tabularly.

Also, for the benefit of the user, an example calculation of particulate

emissions from light-duty vehicles is provided.
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The procedure herein can be used to project automotive particulate

emissions by those agencies developing State Implementation Plans for

particulate matter or by other interested parties within or outside the

EPA concerned with size specific particulate emission factor projections

for mobile sources.

This document is an updated vers~on of an April 1984 report prepared by

the Environmental Protection Agency, Office of Mobile Sources. It has

been revised to include estimates of travel fractions and fleet

characteristics from the June 1984 EPA report, User's Guide to MOBILE3

(Mobile Source Emissions Model), EPA 460/3-84-002. 44/ Revised estimates

of emission control technology fractions also have been included. The

methodology presented in this document is consistent with the procedure

outlined in the' April 15, 1983 EPA report, Supplementary Guidelines for

Lead Implementation Plans -- Updated Projections for Motor Vehicle Lead

E · . 1/ h' h 1 1 d d bEd E . 1m~ss~ons w ~c a so was recent y up ate y nergy an nv~ronmenta

A 1 . I 45/ Th b d . h 1 dna ys ~S, nc. - at report can e use to pro Ject t e ea componen;

of total particulate emissions for vehicles using leaded and unleaded

gasoline. In addition to the lead component', the methodology -Out.lined

in this document can be used to develop estimates of three other components,

of particulate-emission factors. Emission factors for organics, sulfates

on the Federal Test Procedure (FTF) eycle, and heavy-duty gasoline trucks

came from the Draft Study of Particulate Emissions From Motor Vehicles

(for Section 214 of the Clean Air Act), by the Environmental Sciences

Research Laboratory, Off ice of Research and Deve 10pment:,' U. S. EPA, July

1983. 8/ Sulfates on the Sulfate Emission Test (SET) cycle and motorcycle

emission factors came from the March 1981 EPA report, Compilation of Air

Pollutant Emission Fact~rs: Highway Mobile Sources EPA-46o-3-81-005. 2/

Light- and heavy-duty diesel particulate emission factors are referenced

*/= Reference at end of text.
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from the Draft Diesel Particulate Study, Emission Control Technology

Division,Office of Mobile Sources, Office of Air and Radiation, u.S.

EPA, October 1983. 4 / Emission factor estima~e updating is an ongoing

process and, in many cases, these values are based on testing of only a

few vehicles.

This document has been revised to reflect changes in the lead content of

gasoline. On March 7,· 1985, EPA issued regulations which require petrole~m

refiners to drop the average lead content of leaded gasoline to 0.5 g/gallon

by July ~1, 1985 aad 0.1 g/gallon by January 1, 1986 to: 1) reduce the

health.hazards associated with lead, and 2) to discourage the practice

of misfueling which deteriorates the efficiency of vehicle emission control

systems. (See Federal Register, Volume 50, No. 45, March 7, 1985.)
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2. PROJECTING SIZE SPECIFIC TOTAL PARTICULATE EMISSION FACTORS

This report provides a methodology to project areawide total particulate

emissions from mobile sources in a given calendar year. Particulate

emissions can consist of lead salts. organics and sulfate emissions.

The relative amounts vary for different vehicle types,. emission control

strategies and vehicle opeTating modes. Analysis of lead particulate

. indicates that most of the exhausted lead appears as salts. PbClBr.

Therefore. estimates of the mass of lead particulate will be consider­

ably larger than those predicted by the lead document. which predicts

the mass of lead alone. Organic emissions include both soluble organics

and element~l carbon and are important contributors to total particulate

emissions from all vehicles. especially diesels. Sulfate emissions.

mostly from unleaded g~soline-fueled vehicles equipped with catalysts.

a,lso are important contributors to tota~ vehicular particulate emis­

sions.

Section 2.1 provides an overview of: 1) the methodology used to calcu­

late total areawide particulate emissions. and 2) the computations

required to e~t1mate the i~dividualemission factor components by

vehicle category and type of particulate. The detailed emission factor

component equations for light-duty vehicle~ and light-duty trucks are

discussed in Section 2.2. Equations for heavy-duty vehicles\\re

described in Section 2.3. Section 2.4 presents the calculations

required for motorcycles and Section 2.5 provides brake and tire wear

particulate emission factor components.

2.1 OVERVIEW OF METHODOLOGY

Areawide particulate emissions (shown in Equation (2~1» are a function

of calendar year. average vehicle speed. vehicle class travel fractions.

the particle. size range of interest and the vehicle class emissions
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(2-1 )

associated with the calendar year and vehicle speed. With the excep­

tions of the vehicle class emission factors, all of the above parameters

are inputs selected by the user on an areawide basis to obtain the

desired output of mobile source particulate emissions for the area of

interest.

6

EFpm,n,s • ~ ti,nEFi,n,s + EFbrakes (~) +EFtires
i-I

where EF - size specific all-vehicle class total particulate
pm,n,s femission actor on January 1 of calendar year n at

vehicle speed s (g/mile)

i-vehicle class designator; 1 - light-duty vehicles
(LDV), 2 - light-duty trucks I (LDT1), 3 - light­
duty trucks II (LDT2), 4 - heavy-duty gas vehicles
(HDGV), 5 .. heavy-duty diesel vehicles (HDDV),
6 .. motorcycles (Me)

s .. vehicle speed; avg. Federal Test Procedure (FTP) •
19.6, avg. Sulfate Emissions Test (SET) - 34.8
(miles/hr); (Note: The FTP and SET are driving,
cycles used for the determination of emission
factors.)

t - area travel fraction of vehicle class i in calendari,n year n

EF - particulate emission factor for vehicle class i in
i,n,s calendar year n at vehicle speed s (g/mile)

EF ..
brakes

EF ..
tires

airborne brake wear particulate emission factor
component .. 0.0128 grams/mile; this emission factor
component is assumed to be the same for all ve~1cle

classes, vehicle speeds and calendar years (all i,
s, and n) due to lack of separate information for
each i, s, and n

airborne tire wear particulate emission factor
component .. O.QQ2 grams/mile; this emission factor
component is assumed to be the same for all vehicle
classes, vehicle speeds and calendar years (all i,
s', and n) due to lack of separate information for
each i, s, and n
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fraction of airborne particles less than a user­
specified size cutoff (0.1-10 lJ) that are
attributable to vehicle brake wear, from Table 2-20
or Figure 2-4

The vehicle classes for which emission factor estimates may be obtained

include: 1) light-duty vehicles (passenger cars), 2) light-duty trucks

I (0-6000 lbs. GVWR), 3) light-duty trucks II (~001-8500 lbs. GVWR) ,

4) heavy-duty gas vehicles (greater than 8,501 lbs. GVWR), 5) heavy-duty

diesel vehicles (greater than 8,501 lbs. GVWR), and 6) motorcycles.

The exhaust emission factors for each vehicle class for a given calendar

year (EF. ) are broken down into component emission factors in Equation
1.,n,5

(2-2). The components represent the masses of lead salt, organic and

sulfate emissions from both leaded and unleaded gasoline fueled vehicles

and total particulate mass from diesel vehicles--all of which are multiplied

by the fraction of total vehicles of a given model year designed for use

on these three fuel types. The sum of these components for each model

year is also multiplied by the fraction of the vehicle class travel

(disaggregated by- gasoline and diesel fuel types for all vehicle categories

except light-duty vehicles) that is attributable to that model year in

the calendar year of interest. For example, the component (EF.. k L)1.,J, ,n, .
represents the emissions in grams per mile of lead salts (k-1) from vehicle

class i emitted from model year j gasoline vehicles that are on the road

in calendar year n and are designed for use on leaded fuel. These emission

components must be summed up over the twenty model years pr~or to the

calendar year of interest to include all the contributing fractions of

emissions from vehicles on the road.

t (2-2)
EFi,n,s". 19 r(EFi, j,kl-,n, I. + EFi,j,k2,L + EFi,j,k3,L)(FL,i,j)

J=n- L .

+ (EF' . k + EF' . + EF' . ) ( F ..)] m' . G1.,J, 1,n,NL 1,J,k2,NL 1,J,k3,NL NL,l,J 1.,J,

+ (EF' . O)(FO .. ) m' . 01.,J, ,1,J 1.,J,
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where j • model year j • n-19. n-18 ••••• n-2. n-l. n

L • vehicles designed for use on leaded fuel

NL • vehicles designed for use on unleaded fuel

k • component of total particulate emission factor
(k l • lead. k2 • organic. k3 • sulfate) expressed

I

individually for gasoline vehicles and trucks
(except motorcycles) and cumulatively for diesel
vehicles and trucks and motorcycles

F • fraction of the vehicle class i fleet designed for
L.ioj 1 d d 1 d 1use on ea e gaso ine in mo e year j

F • fraction of the vehicle class i fleet designed for
NL. i.j 1 d d 1 d 1use on un ea e gaso ine in mo e year j

F • fraction of the vehicle class i fleet designed for
D.i,j use on diesel fuel in model year j

m •i,j ,G travel fraction for all gasoline vehicles in class
i in model year j

travel fraction for all diesel vehicles in class i
in model year j

Component emission factors are derived for each vehicle class over

different model years at average speeds of 19.6 mph (cyclic driving

comparable to average speed of the Federal Test Procedure) and 34.8 mph

(cruising conditions comparable to the average speed of the Sulfate

Emissions Test). Emission factors for speeds between 19.6 mph and 34.8

mph can be linearly interpolated.

As the reader will note in the following sections, the calculation of

these component emissio~ factors is highly dependent on the ~ssumptions

made concerning particle size distribution. Distributions of particle

size- are different for leaded gaso.line, unleaded gasoline and diesel

fueled vehicles as well as brake and tire wear particles. They are also
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different for various conditions of vehicle l _ ••ng cycle (speed) and

load. For the purposes of this report, however, typical or average

conditions are presented to facilitate the determination of vehicle

particulate emissions versus particle size.

Particle size distributions for leaded, unleaded and diesel fueled

vehicles and brake wear particles are contained in Table 2-20 and also

in Figures 2-1, 2-2, 2-3, and 2-4 (no distributions are available for

tire wear particulate). Typically, the average diameter of particles

emitted from vehicles fueled with leaded gasoline are the largest,

particles emitted from vehicles fueled with unleaded gasoline are

somewhat smaller and particles emitted from diesel fueled vehicles are

smaller yet. Some of the data for the size distribution of lead parti­

cles are conflicting (e.g., Moran et al, 1971 which shows a larger

fraction of the lead in smaller size ranges than the other leaded

gasoline references). Thus, these data are less ,ertain than those for

unleaded and diesel particles. References for those reports used in the

determination of particle size distributions of le~ded, unleaded and

-diesel fueled vehicle emissions and brake wear emissions are listed in

Table 2-20.

Values for ~' MNL c' MNL NC' MD' and ~ should be expressed as dimen-
, "
sionless fractions of total particulate by weight emitted below a given

size cutoff. Values may be read directly from Table 2-20 for the data

points listed therein, or may be read off the graphs of continuous

cumulative particle_size distributio~s in Figures 2-1, 2-2, 2-3, and 2-4

for interpolated size cutoffs (e.g., 6.5 ~, 2.5~).

2.2 LIGHT-DUTY VEHICLES AND LIGHT-DUTY TRUCKS I AND II

This section presents the lead, sulfate' and organic emission factor

equations for gasoline-fueled light-duty vehicles and light-duty trucks

I and II. In addition, composite particulate emission factors are
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presented for light-duty diesel vehicles and light-duty diesel trucks.

The fractions of light-duty vehicles and light-duty trucks by model year

which operate on leaded or unleaded gasoline or diesel fuel are presented

in Tables 2-4, 2-9, and 2-12. Tables 2-5, 2-10, 2-13, and 2-14 contain

information on light-duty vehicle and light-duty truck travel fractions

from model years n to n-19. To remain consistent with the data used in

MOBILE3, travel fractions are assumed to be identical for gas and diesel

light-duty vehicles; but separate travel fractions are used to characterize

gasoline \lersus diese 1 light-duty- trucks I and light-duty trucks II.

2.2.1 Lead Emission Factors

Lead emission factors are calculated ~n the same manner as in the recent

report entitled, Supplementary Guidelines- for Lead Implementation Plans

-- Updated Projections for Motor Vehicle Lead Emissions,hereinafter

referred to as the "lead document."l/ These lead emission estimates are

multipled by a factor of 1.557 to account for the halogens, typically

bromine and chlorine, which compin~ with lead to form total lead salt

particulate emissions. This factor was obtained from a report by the

Ethyl Corporation entitled Composition, Size, and Control of Automotive

Exhaust Particulates, and is the ratio of PbClBr mass to Pb mass based

on FTP results of 16 test vehicles. 22 !

LOV (Pre-1971) and LOT (Pre-1971): Leaded Fuel

For i-1,2,3 j-n-19, ••• ,1970 k-1 Cs-from Table 2-7 ~sl,j-(0.75}-:

EFi,j,kl,n,L. [PbL,n(0.S87)(ML) + (2-3a)

(0.75)(1.557)
(Ec , i, j)(Cs )
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where a - fraction of lead burned that is exhausted; for
s all non-catalyst vehicles and for catalyst

vehicles using unleaded gasoline a . - 0.75
(i.e., 75 percent); for catalyst v:ktdles using
unleaded gasoline in 1975-1980, a 2 . - 0.40; fors ,J
catalyst vehicles using leaded gasoline in 1981 and

later, a 2 . - 0.44 (see Table 2-22)s ,J

C - speed-dependent fuel economy correction factor• based on steady cruise or cyclic driving; available
from Table 2-7 (nondimensional)

PbNL,n - lead content of unleaded gasoline in calendar year n
from Table 2-2 (g/gal)

Pb
L

- average lead (' '.tent of leaded gasoline in calendar
,n year n from Table 2-2 (g/gal)

E .. - city/highway combined on-road fuel economy for model
C,l,J year j and vehicle class i from Table 2-6 (miles/

gallon)

!\-

~L,C -

fraction of particles less than a user specifie
size cutoff (0.1-10\..) that are emitted from
vehicles. th~t are fueled with leado!d gasoline, from
Table 2-20 or Figure 2-1

fraction'of particles less than a user specified
size cutoff (O.l-l~U) that are e~itted from
catalyst vehicles that are fueled with unleaded
gasoline, from Table 2-20 or Figure 2-2

fraction of particles less than a user specified
size cutoff (0.1-10 u ) that are emitted from non­
catalyst vehicles that are fueled with unleaded
gasoline, from Table 2-19' or Figure 2-2

------------------~-------------------------------;----------~----------

LDV (MY 1971-1974) and LOT (MY 1971-1978): Leaded Fuel

For i-l,2
and For i - 3

j-1971, ••• ,1974
j-1971, ••• ,1978

as l,j-0.75:

EFi,j,kln,L - [PbL,n(.916)(ML) +

PbNL,n(0.084)(MNL,NC)] (0.75)(1.557)
(Ec , i,m)(Cs )
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------------------------------------------------------------------------
LOY (MY 1975+) and LOT (MY 1979~): Leaded ruel

For i-i,2

and ror i-3

j-1975, ••• ,n k-l

j-1979, ••• ,n-

C,-from Table 2-7 as l,j-O.75:

EFi,j(kln,L - [PbL,n(0.724)(ML) +

PbNL,n(0.276)(MNL,NC)] (as l,j)(1.5557>
(Ee , i,j)(Cs )

(2-4)

(1-5)

.....~

------------------------------------------------------------------------
LOY (MY 1975+) and LOT (MY 1975+): Unleaded ruel

For i-l,2,3 j-1975, ••• ,n k-l Cs·from Table 1-7 as-from Table 2-22:

EFi,j,kl,n,NL - [(PbNL,n)(l-ri)(MNL,c)(asl,j) +

(PbL,n(ri)(ML)(Fi,j,NL,NOCAT) +

Pi (Fi, j, NL,CAT) (~sl, j~) +

PbL', n( r i)( ML) (l-Pi)( Fi, J', n,',CAT) (as, 1, J')] _.;;.1.;,.;5;.,;5;.,;;7_.,­
Ee,i,j(Cs )

where ri - misfueling rate for vehicle class i,from Table 2-19

Pi - fraction of catalyst equipped vehicles with catalysts
removed from Table 2-23

The calculation of area lead particulate emissions necessitates the

determination of the percentage ot burned lead exhausted (a). A value
s

for a of 0.75 (i.e., 75 percent of the lead burned is exhausted) should
I

be uled for non-catalyst equipped, gasoline-powered vehicles. !he 0.75

value is baled on tests which measured exhaust emissions under cyclic

driving conditions and found that 17 pereent·of'the lead is retained by

the engine (in the oil and combustion chamber) and 8 percent is retained

by the muffler and exhaust pipes. 31 ! ror gasoline powered vehicles

equipped with catalysts, a value of a -0.40 for 1975 to 1980 and a -0.44
s s
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for 1981 and later model year vehicles that have been misfueled. should

be used. (For properly fueled catalyst vehicles the values of as for

all model years is 0.75.) The value~ of a was computed from lead
s

retention of monolithic and pelleted catalysts. respectively. and

weighted tor the sales mix of these catalysts in each time frame. The

values of.as are not a8su~ed to vary with speed. since a is more
;$

correlated wi~h driVing mode, e.g., acceleration. cruise or decelera-

tion. rather than speed alone, and little data is available to make a
s

sensitive to all of these variables.

Combined city/highway fuel economy (E .. i' j)c, •
affecting area lead particulate emissions.

year is provided in Table 2-6.

is yet another factor

Fuel economy versus model

Lead particulate emissions can be determined at any speed by using

Equations (2-3). (2-4). and (2-5) (for light-duty vehicles and trucks)

and the appropriate value of the speed d~pendent fuel economy correcti~n

factor (C) for the vehicle ~peed of interest. Values of C at variouss s
speeds are provided in Table 2-7. It should be noted that average

vehicle speed and C can be determined for an area by either of twos
approaches. One approach is to base C' on the average vehicle speed for. s
che area of conce~. The average area vehi~le speed should be a weight-

ed average based on average speeds and VMT data for the various roadway

class~fications. such as limited access (great.r than 5 mph), suburban

roads 05 mph) and urban streets (25 mph or less). The other approach.

which is eonside~ed more aceurate. is to determine C and area emissionss
separately for each road.ay classification (and average speed).

Area lead particulate emissions also are dependent upon the lead content"

of gasoline in a given calendar year. Values ~or the lead content of

leaded (PbL ) and unleaded gasoline (PbNL ) are contained in Table
.0 . .0

2-2. Values for future years will be updated as new information becomes

available.
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2.2.1.1 Misfueling and Fuel Switching

EPA has observed that misfueling rates (i.e., percentage of vehicles

designed for use on unleaded gasoline that use leaded gasoline) are

dependent on vehicle mileage and increase with vehicle mileage accumu­

lation. Strictly speaking, this dependence on mileage should be

reflected in the calculation of particulate emissions, with each model

year receiving its own misfue1ing rate. However, this further compli­

cates an. already complex calculation. To give the user a choice, this

report offers both the option of using a single average misfueling rate

for all model years of a given vehicle class and exact misfuel1ng rates

for each vehicle class by vehicle age. The single average rates are

determined for the weighted average mileage accumulated for each vehicle

class and are listed in Table 2-19 for inspection and maintenance (11M)

and non-11M areas. In other words, in the calculation of emission

factors from 1975 on, the misfue1ing rate Cri ) depends only on which

vehicle class (i) is being considered and whether the area of interest

has an 11M program. As a result; misfueling rates and particulate

emissions will be slightly overestimated, with the degree of overestima­

tion declining with later evaluation years and essentially disappearing

in 1995. For users who desire more accuracy. Table 2-19a gives exact

misfueling rates for different vehicle ages and classes affected by

misfueling.

The use of l~aded gasoline on vehicles designed for unleaded fuel

results in lead salt emissions. Since most of these vehicles have

catalysts. the lead results in poisoning of the catalyst so that organic

particulate emissions can be assumed to increase to the levels found

-with non-catalyst vehicles. Also. catalyst poisoning should result in

no sulfur dioxide oxidation to sulfates. Sulfate levels are therefore

assumed to be the same as those from non-catalyst vehicles.
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Discretionary fuel switching (i.e., percentage of vehicles designed for

use on leaded gasoline that use unleaded gasoline) is assumed to equal

11.3 percent of the leaded fleet prior to 1971, and 8.4 percent from

1971 to 1974 for the LDV and LOT I categories. The discretionary rate

for the LOT II class is 8.4 percent from 1971 to 1978, and 27.6 percent

thereafter. For the LDV and LDTl classes, discretionary switching is

assumed to be 27.6 percent after 1974. These discretionary rates apply

only to the lead salt component of light-duty vehicle and light-duty

truck land II emissions. The misfueling rates employed here were used

in the December 1983 EPA report, Anti-Tampering and Anti~Misfueling

Programs to Reduce In-Use Emissions from Motor Vehicles,

EPA-AA-TSS-83-10. 31 The discretionary fuel switching rates were

obtained from Energy and Environmental Analysis, Inc., Assessment of

Current and Projected Trends in Light~Duty Vehicle Fuel Switching, June

1984. 71

2.2.2 Organic and Sulfate Emission Factors

2.2.2.1 Control System Fractions

Organic and sulfate emissiQRs of gasoline-fueled vehicles depend on the

type of vehicle emission control system in addition to the vehicle model

year. The fraction of vehicles with different emission control systems

to which different emission factors are applied are handled similarly to

the fleet sales fractions for leaded, unleaded and diesel vehicles

versus model year. The main difference is that these are fractions of

the total number of vehicles designed.for use of unleaded fuel and ~

the total number of vehicles in each' vehicle class. These fractions are

listed in Tab les 2-3, 2-~, and 2-11 for light-duty vehic les and light­

duty trucks I and II, respectively. These vehicle classes have a

relatively' wide range of control technology and, as a result, have a

wide range of emission factor estimates. It ~hould be noted that a

small number of non-catalyst equipped vehicles have been ~ertified for

use on unleaded gasoline since 1975. These vehicles constitute a very
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small percentage of the total non-catalyst fleet, but are nonetheless

considered in this report and have been given their own control system

fraction category (Fi,j,NL,NOCAT).

The light-duty vehicle and tr~ck emission control system fractions were

obtained from the "sales-weighted" EPA emission factor in-use vehicle

test data base. This data base contains gasoline-fueled vehicle mixes

approximating the sales mixes for the 1975 through 1982 model years.

All vehicles and trucks prior to 1975 models are assumed to be designed

for use on leaded fuel (i.e., no diesel or catalyst vehicles). Emission

control system fractions for 1983 and later LDVs are determined from

recent projections by Energy and Environmental Analysis,. Inc. in a report

entitled, Forecasts of Emission Control Technology 1983-1990. 38 /

Data for 1975 through 1978 light-duty truck! technology fractions were

obtained by combining EPA fuel economy data base sales figures by engine

displacement and model type and Federal Certification Test Results for

these years from th~ Federal Register, Volume 40, ~o. 48, March 11,

1975;9/ Volume 41, No. 46, March 8,1976;10/ Volume 42, No. 110, June 8,
11/ . . 12/

197?; and Volume 43, No. 181, September 18, 1978. The certification

data provided emission control systems by model type and engine displacement

which were matched with fuel economy sales fractions. These two data

sources also served as the basis for deriving the 1979-1981 light-duty

truck ~echnology fractions.'

Data for 1982 ~hrough 1984 light-duty trucks! and II teChnology frac­

tions were ob~ained by subtracting California sales figures by engine

famiiy from Federal sales figures given in the EPA Certification data

base for those years. Forecasts of post-1984 light-duty truck I and II

technology fractions were developed internally and are consistent with

data u~ed for EPA emission facior projections.
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2.2.2.2 Organic and Sulfate Emission Factor Components

Organic and sulfate emission factors for light-duty vehicles and light­

duty trucks vary by model year, control sys~em, vehicle .peed and fuel

type (leaded versus unleaded). These emission factors are derived from

emission test data and are listed in Table 2-1 in terms of grams per

aile. This table of emission factors is used in the following sets of

equations to calculate LOV and LOT organic and sulfate emission factor

components. (Table 2-1 also refers the user to the proper equation(s)

liited below to which each emission factor should be applied.)

Oraanic Emission Factor Components

LOV and LOT (Pre-1970): Leaded Fuel.Avg. Speed - All

For i-1,2,3 j-n-19, ••• ,1969

EFi,j,kz,L - 0.193 KL (g/mile)

LOV ANO LOT 0971-1974): Leaded Fuel, Avg. Speed - All

(2-6)

For i-1,2,3 j-1970, ••• ,1974. k-Z:

EFi,j,k2,L - 0.068 KL (g/mile)

LOV and LOT 0975+): Leaded Fue 1, Avg, Speed .. All

(2-7)

( 2-8)

-----~------------------------------------------------------------------
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LOV and LOT <1975+): Unlt>aded Fuel,Avg. Sped. - All

(2-9)

where F· . CAT - fraction of the unleaded vehicle class i1.,J,
fleet equipped with a catalyst in model year j

Fi,j,NL,NOCAT - fraction of the unleaded vehicle class i fleet
without a catalyst in model year j

Sulfate Emission Factor Components

LOV and LOT (All Model Years): Leaded Fuel, Avg. Speed - 19.6 mph

For i-1,2,3 j-n-19, ••• ,n k-3

EFi,j,k3,L - 0.002 KL (g/mile) (2-10)

----------------~-------------------------------------------------------

LOV and LOT (All Kodel Years): Leaded Fuel.Avg. Speed -'34.8 mph

For i-1,2,3 j-n-l9, ••• ,n k-3
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LOY and LOT (1975+): Unleaded Fuel,Avg. Speed - 19.6

For i-1,2,3 j-1975, ••• ,n k-3

EFi,i,k3,NL - (1-r i)[(Fi,j,CAT/NOAIR)(O.005)(MNL,c)

+ (Fi,i,CAT/AIR)(O.016)(MNL,C)

+ (Fi,i, NL,NOCAT)(O.002)(MNL,NC)]

(2-12)

where Fi,i,CAT/NOAIR - fra~tion o~ the unleaded vehicle ~lass i ~leet
. equlpped wlth a catalyst but no alr pump ln

model year i; this includes oxidation catalyst
(Fi,j,OXCAT) and three way catalyst (Fi,i,3WCAT)
vehicles with no air pump

Fi,j,CAT/AIR - fraction of the unle~ded vehicle class i fleet
equipped with a catalyst and an air pump in
model year j; this includes oxidation catalyst
(Fijj,OCAT/AIR) 4nd three-way plus oxidation
catalyst (Fi,j,3WCAT/OXCAT) vehicles with air
pumps

------------------------------------------------------------------------
LOY and LOT 0975+): Unleaded Fuel Avg. Speed - 34.8 mph

For i-1,2,3 j-1975, ••• ,n k-3 ri • from Table 2-19:

(2-13)EFi,j,k3NL - (l-rL) [(Fi,j,NL,NOCAT)(O.OOl)(MNL,NC)

+ (Fi,j,OXCAT)(O.005)(MNL,C) + (Fi,j,3WCAT)(O.OOl)(MNL,C)

+ (Fi,j,OXCAT/AIR)(O.020)(MNL,C) + (Fi,j,lWCAT!OXCAT)

(O.025)(MNL,C)] + (ri)(O.OOl)(ML)
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where Fi,j,OXCAT -

Fi,j,3WCAT -

fraction of the unleaded vehicle class i equpped
with an oxidation catalyst but no air pump in
model year j

fraction of the unleaded vehicle class i equipped
with a three-way eatalyst in model year j; note
these vehieles are sometimes equipped with air
pumps that are usually only used during vehiele
start-up; tberefore, the vehiele eategory as a
whole is assumed to emit sulfates at the same rate
as non-air pump-equipped vehieles for emission
factor eonsideration

Fi,j,OXCAT/AIR - fraction of the unleaded vehicle class i equipped
with an oxidation catalyst .and an air pump i~

mod.el year j

2~2.3 Diesel Emission Factors (Light-Duty)

Diesel particulate emission fac~ors for different model years are listed

separately for light-duty vehicles and light-duty trucks in Table 2-1.

These emission factors are derived from test data and are used in the

equations below to ealeulate total diesel particulate emission faetor

eomponents for LDVs and LOTs. (Table 2-1 also refers the user to the

proper equation below to which each emission factor should be applied.)

LDV (Pre-1981): Diesel Fuel

For i-1 j-n-19, ••• ,1980:

EFi,j,D - 0.700 MD (g/mile) (2-14)

where MD - fraction of particles less than a user~specified
size cutoff (0.1-10:':) that are emitted from vehicles
that are fueled with diesel fuel, from Table 2~20 or
Figure 2-3

.------------------~----------------------------------------------------

LDV (1981-1986): Diesel Fuel

j-1981, ••• ,1986:

EFi,j,D - 0.300 MD (g/mile)
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LDV (1987+): Diesel Fuel

j-1987, ••• ,n:

EFi,j,O - 0.200 MO (g/mile) ( 2-16)

------------------------------------------------------------------------
LOT (Pre-1981): Diesel Fuel

For i=1,2,3 j-n-19, ••• ,1980:

EFi,j,O - 0.800 MO (g/mile)

LDT (1981-1986): Diesel Fuel

(2-17)

For i=1,2,3 j-1981, ••• ,1986:

EFi,j,O - 0.300 MO (g/mile)

LOT (1987+): Diesel Fuel

For i=2,3 j-1987, ••• ,n:

EFi,j,O • 0.260 MO (g/mile)

2.3 HEAVY-DUTY VEHICLES

(2-18)

(2-19)

This section presents the lead, sulfate and organic emission factor

component equations for gasoli~e-fueled heavy-duty vehicles. Composite

particulate emission factor components for heavy-duty diesel vehicles

also are~ provided. These emission factor components ar.e then used in

conjunction with estimates of sales fractions of heavy-duty vehicles by

model year and fuel type (Table 2-15) and travel fractions by vintage

(Tables 2-16 and 2-17) to calculate total emission factors. As shown ln

Table 2-15-, heavy-duty gasoline vehicles use leaded gasoline prior to

1987. The fraction of- unleaded vehicles from 1987 on represents the
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8,501-14,000 lbs percentage of heavy-duty gasoline vehicles, and is based

on the a.sumption that the more stringent emission standards currently

proposed for 1987 and later heavy-duty gasoline vehicles in the 8,501 to

14,000 lbs range will require the use of oxidation catalysts and air

injection. Heavy-duty gasoline vehicles above 14,000 lbs are assumed to

consist entirely of leaded gasoline vehicles for all model years. The

reader also should note that the travel fractions for heavy-duty diesel

trucks in Table 2-17 are specific to calendar year 1987 and are therefore

presented for example only. Th~se fractions shift from one calendar

year to the next due to the increasing penetration of diesels in the

lower mileage, lighter weight categories of heavy-duty trucks (which

consists of all vehicles over 8,500 lbs. GVW). To calculate heavy-duty

diesel travel fractions in a particular year of interest other than 1987,

the reader needs to use the projections of diesel heavy-duty vehicles

in-use by GVW category and the estimates of diesel heavy-duty vehicle

~ileage accumulation by GVW category which are contained in Appendix A.

Table 2-6 presents data on heavy-duty truck fuel economy. Estimates of

misfueling for heavy-duty gas vehicles under 14,000 lbs GVW (after model

·year 1986) are contained in Tables 2-19 and 2-t9a. The effect of

discretionary fuel switching has not been incorporated in the heavy-duty

vehicle emission factor equations due to the lack of data on the current

fuel purchase behavior of owners of heavy-duty vehicles. However, as

new data become available these equations will be revised accordingly.

2.3.f Lead Emission Factor Components

The following equations are used to derive lead emission factor components

for heavy-duty gas vehicles operated on leaded and unleaded gasoline:
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HDGV (P~e-1987): Leaded Fuel

j-n-19, ••• ,1986 as - from Table 2-22:

_( a-:s:.,:l:.L'.J.j_H.....,P~b-=L~,n:.;.)_(_l_.5_5_7_) (ML)
EFi,j,k1n,L - --

Ec ,4,j
(2-20)

------------------------------------------------------------------------
HDGV (1987+): Unleaded Fuel

For i-4 j-1987, ••• ,n as - from Table 2-2 r4 - from Table 2-19:

+ (r4Has2,jHPbL,nH1.557) OIL)

Ec ,4a,j

(2-21)

------------------------------------------------------------~-----------

HDGV (1987+): Leaded Fuel

as - from Tab Ie 2-22:.

(2-22) .

*4a represents the fuel economy for HDGV1 after 1986.

**4b represents the fuel economy for HDGV2 after 1986.

2.3.2 Organic Emission Factor Components

Organic- emission factors for heavy-duty gasoline vehicles are listed in

Table 2-1 in g/mile. These factors are used in the equations below to

calculate the total HDG organic emission factor component. The reader

should note that the HDG organic emission factors listed in Table 2-1

were derived assuming a constant 5.0 mpg for HnG vehicles of .all model·

years. Therefore, the equations below have been adjusted by the factor

(5.0/Ec ,4,j) to account for the HDG fuel economy values currently used

in KOBtLE3.
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HDGV (Pre-1987): Leaded Fuel

j-n-19, ••• ,1986 k-2:

EFi J' k2 L - 0.370 (ML> (Z 5.0,>
" , c,4,J

(2-23)

-------------~---------------------------------------------------------

HDGV (1987.): Unleaded Fuel

r4 - from Table 2-19:

--------------------------------------~---------------------------------

RDGV (1987.): Leaded Fuel

j-1987, ••• ,n k-1:

EFi J' k2 L - 0~370 (ML) (Z 5.0 .>
" , c,4b,J

2.3.3 Sulfate Emission Factor Components

(2-25)

Sulfate emission factors for HDG vehicles also are listed in Table 2-1

and are used in the following equations to produce HDG sulfate emission

factor components. As with the HDG organic emisison factor components,

the equations below contain the adjustment factor (5.0!Ec ,4,j) to

reflect the HDG fuel econoay values currently used in MOBILE3.

HDGV (Pre-1987): Leaded Fuel

For i-4 . j-n-19, ••• ,1986 k-3:

HDGV (1987.): Unleaded Fuel

(2-26)

For i-4 j-1987, ••• ,n k-3 r4 - from Table 2-19:
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RDCV (1987+): Leaded Fuel

j-1987, ••• , n

EF 1' J' k3 L - 0.006 (ML) (E
5

•
0

)
" , c,4b,j

2.3.4 Diesel Particulate Emission Factors

(2-28)

Diesel particulate emission factors (measured in g/mile) for heavy-duty

diesel vehicles are derived with the following equations:

RDDV (All Model Years): Diesel Fuel

For i-5 j-n-19, ••• ,n:

EF5,j,D - 0.7 MD (CFD,j)

where CFD,j - factor for converting gm/bhp-hr to gm/mi,
from Table 2-21

2.4 MOTORCYCLE EMISSION FACTORS

(2-29)

This section presents the emission factors for motorcycles. Table 2-18

contains travel fractions for the motor vehicle fleet. Motorcycle sales

are assumed- to consist entirely of leaded gasoline vehicles for all model

years. Therefore, misfueling rates for motorcycles are zero.

Discretionary fuel sw~tching rates are not incorporated into the

equations due to the lack of data on the fuel purchasing habits of

motorcycle owners

Motorcycle fractions are based on 2-stroke versus 4-stroke emission

factor estimates (see Table 2-1). Before 1978, most on-road motorcycle

travel was done by 2-stroke vebicles (53.4 percent) and slightly less

(46.6 percent)- by 4-stroke vehicles according to sales figures in the

1983 Motorcycle Statistical Annual published by the Motorcycle Industry
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Council, Inc. 13 / In 1978, more stringent control of motorcycle emis-

sions caused nearly all motorcycle manufacturers to build 4-stroke vehicles

for on-road usage. Therefore, it is assumed that all motorcycles from

1978 on are 4-stroke vehicles since nearly all 2-stroke mileage is

accumulated off-road.

The equations below present the lead emission factor component calcu­

lations for motorcycles. Due to the absence of catalyst emission controls

on motorcycles, organic and sulfate emission factor components are not

calculated.

MC (Pre-1978): Lead.d Fuel

For i-6 j-n-19, ••• ,1977:

EF6,j,L,- [(0.466)(0.046) + (0.534)(0.330)] (ML)

- 0.198 ML (g/mile)

MC (1978+): Leaded Fuel

(2-30)

j-1978, ••• ,n:

EF6,j,L - 0.046 ML (g/mile)

2.5 BRAKE AND TIRE WEAR PARTICULATE EMISSION FACTOR COMPONENTS

( 2-31)

Additional sources of motor vehicle particulate emissions include brake

and tire wear emission components. Limited testing has been performed

to estimate the.contributions of brake and-tire wear emissions to the

total light-duty vehicle particulate emission rate. No data exist on

the rate at which light-duty trucks, heavy-duty vehicles, or motorcycles

emit brake and tire wear emissions. The user should be aware that brake

and tire wear particulates are emitted from these vehicle classes at

different rates than'the light-duty vehicle rate, but since no data exists,

the light-duty vehicl~ rate is used to estimate their contribution to

total particulate emission rates.
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Brak~ wear emissions from light-duty vehicles have been measured in a

recent study and have been found to consist of significant quantities of

particulate in the airborne particle size range. Airborne particulate

emission rates for brake wear particles as measured on braking cycles

representative of urban driving averaged 0.0128 grams per mile for light-
. . 1 401 p . 1 . d . .b' f b kduty gasollne vehlC es. artlc e Slze lstrl utlon or ra e wear

particulate (~) is included in this reference and is summarized in Table

2-20. The rate. of 0.0128 g/mile times the appropriate fraction of ~

for the particle size cutoff of interest should be added to any calculation

of particulate emissions less than 10 microns for all classes of vehicle~.

In the example calculation in Section 3~0 of this report, for example,

M! • 0.98, the brake wear particulate emission rate is therefore 0.0125

gjmile and the total light-duty vehicle particulate emission rate is

0.0726 g/mile. In this particular example, therefore, brake wear emissions

account for 17 percent of the total particulate emission rate.

Tire wear particulate is generally larger in size than brake wear particulate

and therefore consists of fewer particles in the airborne size range.

Emission rates for airborne tire wear particulate for light-duty vehicles

has been estimated~t 0.002 g/~ile.411 421 This rate should be added to

calculations of particulate emissions less than 10 microns for all classes

of vehicles. The addition of 0.002 g/mile in the example calculation in

Section 3-0 indicates· that airborne tire wear particulate accounts for

about 3 percent of the total light-duty parti~ulate emission rate.

No data o~ airborne particle size distribution are available for analyses

of tire wear particulate emission rates at smatler particle size cutoffs

(i.e., 2.5 mic~ons or 7 microns). The user should either interpolate

between zero and 10 microns to determine the appropriate emission rate

for the distribution of tire wear particles below the desired size cutoff­

(e.g., at 7 microns tire wear emi9sions • 0.0014 g/mile and at 2.5 microns

tire wear emissions • 0.0005 g/mile) or simply neglect tire wear particulate

since it is likely to be negligible in these smaller particle size ranges.
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Another source of particulate emissions for which emission factors could

be developed is reentrained particulate from particles· that have been

deposited on road surfaces or possibly road material itself. While

information is available on these reentrained particulates,461 471 they

are not considered to be directly emitted by mobile sources and

therefore are not included in this report.
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TABLE 2-1

EMISSION FACTORS OF MOTOR VEHICLE ENGINE TOTAL PARTICULATE EMISSIONS

Vehicle Emission Emission
App licab Ie Particulate Control Type of Speed Factor Equat ion Factor Source

Model Yeads) Component ~stem Fuel Used (MPH) (grams/mi Ie) Used In Re ference Numbe r

Light-Duty Gasoline Vehicles and Trucks:

Pre-1970 Organic NOCAT Leaded All 0.193 (2-6) 8
1970-1974 Organic NOCAT Leaded All 0.068 (2-7) 8
1975+ Organic NOCAT Leaded All 0.030 (2-8) 8(a)
1975+ Organic CAT Unleaded All 0.017 (2-9) 8(b)
1975+ Organic CAT Leaded All 0.068 (2-9) 8(c)
1975+ Organic NOCAT Unleaded All 0.030 (2-9) 8(a)(h)
All Su lfa te NOCAT Leaded 19.6 0.002 (2-10)(2-12) 8
1975+ S,:!lfate CAT Leaded 19.6 0.002 (2-12) 8(d)
Pre-1975 Sulfate NOCAT Leaded 34.8 0.001 (2-11) 2

r-' 1975+ Sulfate CAT/NOAIR( f) Unleaded 19.6 0.005 (2-12) 8
N. 1975+ Sulfate CAT/~IR(g) Unleaded 19.6 0.016 (2-12) 8N
vo 1975+ Sulfate NOCAT Unleaded 19.6 0.002 (2-12) 8(e)

1975+ Sulfate NOCAT Leaded ' 34.8 0.001 (2-11) 2
1975+ SuI fate NOCAT Unleaded 34.8 0.001 (2-13) 2
1975+ Sulfate OXCAT/NOAIR Unleaded 34.8 0.005 (2-13) 2
1975+ Sulfate 3WCAT Unleaded 34.8 0.001 (2-13) 2
1975+ Sulfate OXCAT/AIR Unlp.adelt 34.8 0.020 (2-13) 2
1975+ Sulfate 3WCAT/AIR Unlead~d 34.8 0.025 (2-13)" 2
1975+ Sulfate CAT Leaded 34.8 0.001 (2-13) 2(d)

Light-Duty Diesel Vehicles and Trucks:

Pre-1981 All LDDV - Diesel All 0.700 (2-14) 4
1981-1986 All LDDV - Diese I All 0.300 (2-15) 4
1987+ All LbD\! - Diese 1 All 0.200 (2-16) 4
Pre-1981 All LDDV - Diese 1 . All 0.800 (2-17) 4
1981-1986 All LDDV - Diese 1 All 0.300 (2-18) 4
1987+ All LDDV - Diesel All 0.260 (2-19) 4



TABLE 2-1 (cont'd)

f;HISSION FACTORS OF HOTOIl. VElllCLE ENG~NE TOTAL PARTICULATE EHISSIONS

Vehic Ie Emission Emisaion
.App 1icah Ie Par t icu late Control Type of Speed Factor Equation Factor Source

Hodel Year(s) Component ~stem Fuel Used (HPH) (grams/mile) Used In Reference Number

Heavy-Duty Gasoline Trucks:
>J,._ •

Pre-1987 Organic \'tOC~T Leaded All 0.370 (2-23) 8
1987+ Organic CAT/AIR Unleaded All 0.054 (2-24) 8
1987+ Organic CAT/AlR Leaded All 0.163 (2-24) 0)
1987+ Organic NOCAT Leaded All 0.370 (2-25)
Pre.-1987 Sulfate NOCAT Leaded All 0.006 (2-26) 8
1987+ Sulfate CAT/AIR Unleaded All 0.048 (2-27) 8
1987+ Sulfate NOCAT Leaded. All 0.006 (2-27) 8

t""' Heavy-Duty Diesel Trucks:
N All All HDDT@ - Diesel All 0.700* (2-29) 8I
N
a-

Hotorcycles:

All 4":Stroke - Leaded All 0.046. (2-30)( 2-31) 2
All 2-Stroke - Leaded . All 0.330 (2-30) 2

(a) Ratio 1.5f3.4 of 1970-74 organic value.
(b) Combined value of organic from catalyst/no air and catalyst/air vehicles.
(c) Same as 1970-74 no catalyst leaded organic value.
(d) Hisfueled vehicles. .
(e) Same as no catalyst leaded value.
(f) Includes oxidaiion catalyst vehicles and three-way catalyst vehicles without air pumpts.
(g) Includes oxidation catalyst vehicles and three-way plus oxidation catalyst vehicles with air pumps.
(h) Value should actually he higher for the light-duty truck 11 class (much like the 1970-74 organic

value) but no data exist.
(i) Letter from Phil Lorang, July 12, 1984.

*g/Shp-hr



1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

TABLE 2-2

LEAD CONTENT OF GASOLINE

Leaded Gasoline*
(g/gal)

1. 79
1.82
2.02
2.03
1.94
1.85
1.38
1.15
1.24
1.14
1.10
0.50
0.10
0.10
0.10
0.10
0.10

Unleaded Gasoline
(glgal)

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014 .
0.014
0.014
0.014
0.014
0.014

*1974-1982: Lead content based upon data submitted to EPA on historical
sales data for leaded gasoline and data indicating the actual pooled
average lead content. The value for unleaded gasoline is based on
recent MVMA fue 1 surveys.•

1983-1990: Lead content based upon requirements for average lead
content of leaded gasoline. During the first half of 1983, small
refineries were subject to a pooled ave·rage lead standard. Recent EPA
regulations require refiners to reduce the lead content of leaded·
~asoline to O.S glgal by July 31, 1985 an~ to 0.1 glgal by January 1,
1986 and thereafter. (See Federal Register, Vol. 50, No.4;, March 7,
1985.)
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TABLE 2-3

FRACTION OF LIGHT-DUTY VEHICLE HODEL YEAR SALES EQUIPPED WITH
DIFFERENT EMISSION CONTROL SYSTEMS

(Low-Altitude Non-California)

Pre-
Syste. 191~ 1915 1916 1911 191! .!.ill. 1980 1981 1982 1983 1984 1985 1986 1981 1988+-.-
F 1.000 .128 .134 .158 .126 .091 0 0 0 0 0 0 0 0 0L. I .j

F 0 .081 .020 0 0 0 0 0 0 0 0 0 0 0 01.j .NL.NOCAT

' •• J.OXCAT/NOAIR
0 .591 .631 .650 .650 .640 .421 .Oll 0 0 0 0 0 0 0

t""
N

Fl.J.OXCAT/AIR 0 .322 .341 .350 .350 .345 .514 . .099 .142 .109 0 0 0 0 0I
N
OD

0 0 0 0 .015 .053 .263 .313 . .244 .396 .532 .581F 0 .641 .104I.J.3WCAT

Fl.J.3WCAT/OXCAT 0 0 0 0 0 0 .012 .605 .545 .641 .604 .468 .414 .359 .296

F 0 .003 .003 .004 .009 .028 .034 .061 .046 .053 .060 .066 .013 .080 .090D.l.J

F 0 .919 .980 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000I.J.CAT

, I.J .CAT/HOUR 0 .• 591 .631 .650 .650 .655 .414 .296 .149 .194 .231 .381 .450 .518 .554

, I.CAT/AIR 0 .322 .343 .350 .350 .345 .526 .704 .851 .806 .163 .691 .581 .482 .446

SOURCES: U.S. EPA Eatssion 'actor lA-Use Test Vehicle Data Base.
EEA Forecasts of E.ission Control Technology 1982-1990 (used for years 1982-1988+).
U.S. EPA Fuel Econo.y Data Base.

NOTES: Hodel year columnfi do not add up to 1.000. Only FL• I •
J

and FD• l •
J

are fractions of !!! LDVs. All other syste.s
are fractions of all unleaded LDVs.



TABLE 2-4

FLEET SALES FRACTIONS
Light-Duty Vehicles

Nonleaded Gasoline Leaded Gasoline Diesel Fraction

Model
Fraction of LDV Fuction of LDV of LDV Fleet,

Years Fleet, FNL ,1,j* Fleet, FL,l,j FD,l,j**-
Pre-1975 0.000 1.000 0.000
1975 0.869 0.128 0.003
1976 0.863 0.134 0.003
1977 0.838 0.158 0.004
1978 0.865 0.126 0.009
1979 0.875 0.097 0.028
1980 0.966 0.000 0.034
1981 0.939 0.000 0.061
1982 0.954 0.000 0.046
1983 0.947 0.000 0.053
1984 0.940 0.000 0.060
1985 0.934 0.000 0.066
1986 0.927 0.000 0.073
1987 0.920 0.000 0.080
1988 0.910 0.000 0.090
1989 0.900 . 0.000 0.100
19~0 0.887 0.000 0.113
1991 0.887 0.000 0.113
1992 0.586 0.000 0.114
1993 0.886 0.000 0.114
1994 0.885 0.000 0.115
1995+ . 0.885 0.000 0.115

Where F = Estimated fr'lction of the LDV model year fleet which useNL,l non leaded gasoline

FL,l • Estimated fraction of the LDV model year fleet which use
leaded gasoline

FD,1 • Estimated fr~ction of the LDV model year fleet which use
diesel fuel

*Percentages of gasoline vehicles requ1r1ng leaded and non leaded fuel
obtaix;ed from· Ene,rgy and Environmental Analysis, Inc., "The Highway
Fuel Consumption Model: Tenth Quarterly Report," November 1983.

**Dieseland gasoline sales projections were made by EPA based on data
obtained from Energy and Environmental Analysis, Inc., "The Highway
Fuel Consumption Model: Tenth Quarterly Report," November 1983.
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TABLE 2-5

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Vehicles

(a) (b) [(a)(b)/(SUM)]
January 1 Annual Fraction of LDVFraction Mileage Travel by Model YearVehicle Total Accumulation

Age Registration Rate (a)(b) m1,j,G and m1,j,D**

1 0.028 12,818 358.9 0.038
2 0.107 12 ;639 1,352.4 0.142
3 0.100 11,933 1,193.3 0.125
4 0.094 11,268 1,059.2 0.111
5 0.088 10,639 936.2 0.098
6 0.080 10,045 803.6 0.084
7 0.075 9,485 711.4 0.075
8 0.069 8,955 617.9 0.065
9 0.062 8,455 524.2 0.055

10 0.056 7,983 447.0 0.047
11 0.050 7,538 376.9 0.040
12 0.043 7,117 306.,-j 0.032
13 ·0.037 6,720 248.6 0.026
14 0.031 6,345 196.7 0.021
15 0.024 5,991 143.8 0.015
16 0.018 5,65i 101. 8 0.011
17 0.012 5,341 64.1 0.007
18 0.008 4,043 .32.3 0.003
19 0.006 4,762 . 28.6 0.003
20+ 0.008 4,496 36.0 0.004

SUM: 9,538.9

. *Data derived from MOBILE3.

*-ltavel fractions are the same for diesel and gasoline fueled LDVs.
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TABLE 2-6

CITY/HIGHWAY COMBINED ON-ROAD FUEL ECONOMY
(mi le s / ga 110n)

Fuel Economy, E ..C,1.,J
Model
'lear ~ LDTl** LDT2 HDGVl+ RDGV2 RDGV++

Pre-1970 13.9 10.6 7.9 6.5
1970 13.9 10.6 7.9 6.4
1971 13.2 10.4 7.7 6.4
1972 13.1 10.2 7.4 6.4
1973 12.9 9.9 7.0 6.5
1974 12.6 9.6 6.9 6.7
1975 13.5 11.6 8.8 6.8
1976 14.8 12.3 9.7 7.3
1977 15.5 13.0 9.4 7.7
1978 16.8 13.4 9.6 8.0
1979 17.2 14.2 9.8 8.2
1980 20.0 16.1 11.5 8.4·
1981 21.4 17.7 13.3 8.6
1982 22.2 18.6 13.6 8.8
1983 22;2 . 19.2 13.7 8.9
1984' 22.8 19.9 13.9 8.9
1985 ,23.2 20.7 14.0 9.0
1986 23.8 21.4 14.3 9.0
1987 24.3 23.0 14.5 9.5 5.6 9.0
1988 24.8 23.3 14.7 9.5 5.6 9.1
1989 25.2 23.1 14.9 . 9.6 5.6 9.2
1990 25.7 24.0 -15.2 9.7 5.6 9.2
1991 26.2 24.5 15.4 9.7 5.7 9.3
1992 26.6 24.4 15.7 9.8 5.7 9.4
1993 27.2 25.3 15.9 9.8 5.7 9.4
1994 17.6 2'5.8 16.2 9.9 5.7 9.5
1995+ 29.0 26.2 16.4 10.1 5.8 9.6

*Fuel economies for LDV's based on EPA memo from Karl H. Hellman to
Ralph C. Stahman regarding Light-Duty MPG, June 15, 1984.

**Fuel econonr.ies for LDT's drawn from the input data used to generate
"The Highway Fuel Consumption Model: Tenth Quarterly Report,"
prepared by Energy and Environmental Analysis, Inc.

+Fuel economies for Heavy-duty gasoline vehicles (HDGV) were derived
from figure presented in an EPA memo to Mark Wolcott from Cooper
Smith, dated July 2, 1984.

++Pre-1986· fuel economies are composites of HDGV1 and HDGn.

L 2-31



TABLE 2-7

FUEL ECONO~~ CORRECTION FACTORS AT VARIOUS SPEEDS. C
(Normalized to 32.7 miles/hour-cyclic driving) S

C C
S S

Speed (mph) Cyclic Driving Steady Cruise

5 0.323 0.467

10 0.553 0.709

15 0.692 0.997

(FTP) 2o---------------~---0.790-------------------1.153

25

30

32.7

0.885

0.963

1.000

1.248

1. 294

1.303

(SET) 35-------------------1.022-------------------1.303

40

45

50

55

60

1.053

1.073

1.078

1.063

1.023

L 2-32

1.288

1.256

L210

1.159

1.104
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TABLE 2-8

FRACTION OF LIGHT-DUTY TRUCK I HODEL YEAR SALES EQUIPPED WITH
DIFFERENT EMISSION CONTROL SYSTEMS (LOW-ALTITUDE NON-CALIFORNIA)

Pre-
System 1975 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1.985 1986 1987 1988+

F 1.000 .188 .088 .038 .027 .OJ .021 .026 .021 .022 0 0 0 0 0L.2,j

F2 .j,NL.NOCAT 0 .123 .225 .083 .069 '.034 .027 .011 0 0 0 0 0 0 0

F2,j.OXCAl'/NOAIR 0 .570 .504 .5.96 .605 .561 .564 .574 .066 .092· .003 0 0 0 0

~ F2.j.OXCAT/AIR
0 .307 .271 .321 .325 .405 .409 .415 .887 .687 .595 .550 .550 .150 .150

J, F 0 0 0 0 0 0 0 0 .027 .054 .126 .150 .150 .350 .350
w 2.j.3WCAT

F2.j.3WCAT/OXCAT 0 0 0 0 0 0 0 0 .021 .167 .276 .300 .300 .500 .500

F 0 .002 .003 .005 .009 .028 .034 .060 .080 .100 .130 .160 .180 .210 .240
D.2.j

F 0 .877 .775 .917 .930 '.lJbb .971 .989 1.000 1.000 1.000 1.000 1.000 1.000 1.0002,j ,CAT

F2.j.CAT/NOAIR 0 .570 .504 .596 .605 .561 .564 .574 .069 .073 .056 .080 .080 .200 .200

F2.CAT/AIR 0 .307 .271 .321 .325 .405 .409 .415 .931 .927 .944 .920 .920 .800 .800

Sources: U.S. EPA Emission Factor In-Use Test Vehicle Data Base.
U.S. EPA Fuel Economy DataBase.
U.S. EPA Federal Register: Fede.ral Certification Test Results 1975-78 and 1982-84.
EEA Estimates or Emission Control Systems Projections.

Note: Model year columns do not add up to 1.000. Only FL 2 j and FD 2 j are fractions of all LDTls. All other systeas are
fractions or all unleaded LDTls. • • • •



TABLE 2-9

FLEET SALES FRACTIONS
Light-Duty Trucks I

Unleaded Gasoline Leaded Gasoline

Model Fraction of LDTl Fraction of LDTI Oiesel Fraction of

Years Flee t, FNL, 2•j * Fleet, FL,2 oJ LOTI Fleet. FO,2.j**

Pre-1975 0.000 1.000 0.000
1975 0.810 0.188 0.002
1976 0.909 0.088 0.003
1977 0.957 0.038 0.005
1978 0.964 0.027 0.009
1979 0.942 0.030 0.028
1980 0.945 0.021 0.034
1981 0.914 0.026 0.060
1982 0.899 0.021 0.080
1983 0.878 0.022 0.100
1984 0.870 0.000 0.130
1985 0.840 0.000 0.160
1986 0.820 0.000 0.180
1987 0.790 0.000 0.210
1988 0.760 -0.000 0.240
1989 0.730 0.000 0.270
1990 0.706 0.000 0.294
1991 0.697 0.000 0.303
1992 0.688 0.000 0.312
1993 0.679 0.000 0.321
1994 0.670 0.000 0 •.330
1995+ 0.661 0.000 - 0.339

Where FNL ,2 • Estimated fraction of the LOT1 model year fleet which use
nonlelided gasoline.

FL•2 • Estimated fraction of the LDTI Dodel year fleet which use
leaded gaso line.

FO,2 -Estimated fraction of the LDT1 model year fleet which use
diesel fuel.

*Percentages of gasoline vehicles requiring leaded and unleaded fuel
obtained from Energy and Environmental Analysis, Inc •• "The Highway
Fuel Consumption Nodel: Tenth Quarterly Report," November 1983.

**Diesel and gasoline sales projections were derived from MOBILEJ'.
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TABLE 2-10

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Gas Trucks I**

(a) (b) [(a)(b)/(SUM)]
January 1 Annual Fraction ofFraction Mileage LDV Travel byVehicle Total Accumulation

Age Registration Rate (a)(b) Model Year, m2,j,G

1 0.023 17,394 400.1 0.036
2 . 0.089 17,079 1,520.0 0.135
3 0.085 15,839 1.346.3 0.120
4 0.081" 14,690 1,189.9 0.106
5 0.076 13,624 1,035.4 0.092
6 0.072 12,636 909.8 0.081
7 0.068 11.719 796.9 0.071
8 0.064 10.868 695.6 0.062
9 0.060 10.080 604.8 0.054

10 0.055 9.348 514.1 0.046
11 0.050 8,670 433.5 0.039
12 0.046 8,041 369.9 0.033
13 0.042 7.457 313. ::: 0.028
14 0.038 6.916 262.8 0.023
15 0.034 6.415 218.1 0.019
16 0.029 5,949 172.5 0.015
17 0.025 5.517 137.9 0.012
18 0.021 5,117 107.5 O.OOQ
19 0.017 4.746 80.7 0.007
20 0.025 4,402 110.1 0.010

SUM: 11.219.1

*Daea derived from MOBILE3 •
. **Light-duty trucks I have a gross vehicle weight (GW) ruing of 6.000 _

pounds or less.
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TABLE 2-11

FRACTION OF HODEl. YEAR SALE OF LIGHT-DUTY TRUCKS II
BY EMISSION CONTROL SYSTEMS

Pre-
System 1975 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1981 1988..--

F 1;000 1.000 1.000 1.000 .988 0 0 Q 0 0 0 0 0 0 0L.3.], 0 0 0 .0 0 .008 0 0 0 0 0 0 0 0 0
3.] .NL.NOCAT, 0 0 0 0 0 .496 .500 .500 .222 .284 0 ,0 0 0' 0
3d .0xeAT

t"'
'l.j.OXCAT/AIR

0 0 0 0 0 .496 .500 .500 .104 .517 .823 .800 .800 0 0
N
I

w , 0 0 0 0 0 0 0 0 0 .012 .00l 0 0 .020 .0200- 3.j .3WCAT

'3.j.3WCAT/OXCAT
0 0 0 0 0 0 0 0 .014 .121 .174 .200 .2~0 .980 .980

, 0 0 0 0 .012 .025 .050 .050 .080 .113 .141 .180 .194 .208 .222
D.3.j, 0 0 0 0 0 .992 , .000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
3.j .CAT ,

'3d .CAT/HOAlR 0 0 0 0 0 .496 .500 .500 .222 .293 0 0 0 .020 .020

'3.CAT/AlR
0 0 0 0 0 .49b .500 .500 .178 .101 1.000 1.000 1.000 .980 .980

Sources:

Note:

U. S. EPA Emission (o'actor In-Use Test Vehicle Data Ba,se.
U.S. EPA Federal Register: Federal Certification Test Results ~982-84.

EF.A Estimates of Emission Control Systems Projections.

Hodel year columns do not add up to 1.000. Only F 3' and FD 3 j are fractions
fraclions of all unleaded LDT2s. I., oJ • •

of all I.DT2s. All other systems are



TABLE 2-12

FLEET SALES FRACTIONS
Light-Duty Trucks II

Model
Years

Pre-1975
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995+

Unleaded Gasoline
Fraction of LDT2
Fleet. FNL •3•J*

0.000
0.000
0.000
0.000
0.000
0.972
0.966
0.940
0'.920
0.900
0.870
0.840
0.820
0.790
0.760
0.730
0.706
0.097
0.688
0.679
0.670
0.661

Leaded Gasoline
Fraction of LDT2
Fleet, FL,3,j**

1.000
0.998
0.997
0.995
0.991
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Diesel Fraction of
LDT2 Fleet, FD,3,j**

0.000
0.002
0.003
0.005
0.009
0.028
0.034
0.060
0.080
0.100
0.130
0.160
0.180
0.210
0.240
0.270
0.294
0.303
0.312
0.321
0.330
0.339

WHERE FNL •3 .. Estimated fraction of the LDT2 model year fleet which use
non leaded gasoline.

FL,3 .. Estimated fraction of the LDT2 model year fleet which use
leaded gasoline •

F .. Estimated fr~ction of the LDT2 model year fleet which use
. D,3 ·dieSel fuel.·

*Percentages of gasoline vehicles requiring leaded and non leaded fuel
obtained from Energy· and Environmental Analysis, Inc., "The Highway
Fuel Consumption Model: Tenth Quarterly Report," November 1983.

**Diesel and gasoline sales proje~tion~ were derived from MOBILE3.
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TABLE 2-13

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Gas Trucks 11**

(a) (b) [(a) (b) / (SUM)]
January 1 Annual Fraction ofFraction Mileage LDT2 Travel byVehicle Total Accumulation

Age Registration Rate (a) (b) Model Year. m3,j,G

1 0.023 18.352 422.1 0.036
2 0.089 18.001 1,602.1 0.138
3 0.085 16,622 1.412.9 0.122
4 0.081 15.348 1.243.2 0.107
5 0.076 14.172 1,077.1 0.093
6 0.072 13 .087 942.3 0.081
7 0.068 12,084 821. 7 0.071
8 0.064 11.158 714.1 0.062
9 0.060 10.303 618.2 0 .. 053

10 0.055 9,514 523.3 0.045
11 0.050 8.785 439.3 0.038
12 0.046 8.112 373.2 0.032
13 0.042 7.491 314.6 0.027
14 0.038 6.917 . 262.8 0.023
15 0.034 6.386 217.1 0.019
16 0.029 5.897 171.0 0.015
17 0.025 5.4li6 136.2 0.012
18 0.021 5,028 105.6 0.00l}
19 0.017 4,643 78.9 0.007
20+ 0.025 4.287 107.2 0.009

SUM: 11,582.9'

, . *Data derived from ~OBILE3.

**Light-duty trucks II have a gross vehicle weight (GVW) rating of 6,001
to 8,500 pounds.
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TARLE 2-14

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Diesel Trucks I and 11**

(8) (b) [(a) (b) / (SUM) 1
January 1 Annual Fraction ofFraction Mileage LOOT 1 & II Travel byVehicle Total Accumulation

Age Registration Rate (a) (b) Model Year. mi,j,O

1 0.023 17,552 403.7 0.035
2 0.087 17,230 1,499.0 0.129
3 0.083 15,964 1,325.0 0.114
4 0.079 14,791 1,168.5 0.101
5 0.075 13,705 1,027.9 0.088
6 0.071 12,699 901.6 0.078
7 0.066 11,766 776.6 0.067
8 0.062 10,901 675.9 0.058
9 0.058 10,101 585.9 0.050

10 0.054 9,359 505.4 0.043
11 0.049 8,671 424.9 0.037
12 0.045 8,035 361.1i 0.031
13 0.041 7,444 305.2 0.026
14 0.037 6,897 255.2 0.022
15 0.033 6,391 210.9 0.018
16 0.029 5,921 171. 7 0.015
17 0.025 5,487 137.2 0.012
18 0.020 5,084 101. 7 0.009
19 0.016 4,710 75.4 0.006
20+ 0.025 4,364 109.1 0.009

SUM: 11,622.4

*Oata derived from MOBILE3.

**Light-duty trucks I and II have a gross vehicle weight (GVW) rating of
0-8,500 pounds.
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TABLE 2-15

FLEET SALES FRACTIONS
Aeavy-Duty Gasoline Vehicles (HDGV)*

Model
Years

Pre-1977
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
19-90
1991
1992
1993
1994
1995

Unleaded Fraction of
HDGV Fleet FNL,4,j**

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.823
0.824
0.825
0.826
0.828
0.829
0.833
0.837
O. 840~

Leaded Fraction of
HDGV Fleet FL,4,j

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000 .
1.000
1.000
0.177
0.176
0.175
0.174
0.172
0.171
0.167
0.163
0.160

*Heavy-duty gasoline vehicles have a gross vehicle weight (GVW) rating
greater·~han 8,501 pounds.

*The estimated fractions of the HDGV model year fleets which are gasoline­
powered are consistent with figures from M.C. Smith, "Heavy-Duty Vehicle
Emission Conversion Factors: 1962-1997," EPA-AA/SDSB-84-1, Office of
Mobi le Sources,- August 1984. .
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TABLE 2-16

TRAVEL WEIGHTING FACTOR CALCULATION*
Heavy-Duty Gasoline Vehicle (HDGV)**

(a) (b) [(a) (b) / (S~) 1
January 1 Annual Fraction ofFraction Mileage HOGT Travel byVehicle Total Accumulation

Age Registration Rate (a) (b) Model Ye~r. m4,J.G

1 0.000 0 0.0 0.000
2 0.148 19,967 2,955.1 0.227
3 0.126 18,077 2,277.7 0.175
4 0.107 16,365 1.751.1 0.134
5 0.092 14.815 1,363.0 0.105
6 0.078 13,413 1,046.2 0.080
7 0.067 12,143 813.6 0.062
8 0.058 10,993 637.6 0.049
9 0.049 9,952 487.6 0.037

10 0.041 9,010 369.4 0.028
11 0.036 8,156 293.6 0.023
12 0.030 7,384 221. :; 0.017
13 0.026 6,685 173.8 0.013
14 0.022 6,052 133. i 0.010
15 0.020 5,479 121. 0 0.009
16 ·0.016 4,960 79.4 0.006
17 0.014 4,490 62.9 0.005
18 0.012 4,065 48.8 0.004
19 0.010 3,680 36.8 0.003
20+ 0.049 3.332 163.3 0.013

SUM: 13,035.5

*Data derived from MOBILEJ.

**Heavy-duty gasoline vehicles have a gross vehicle' weight (GVW) rating
greater than 8.500 pounds.
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TABLE 2-17

TRAVEL WEIGHTING FACTOR CALCULATION*
For Heavy-Duty Diesel Vehicles in Calendar Year 1987

(a) (b)** [(a) (b) I( SUM)]
January 1 Annual
Fl'act ion Mileage Fraction of

Vehicle Total Accumulation ROTT 1 Travel by
Age Registration Rate (a)(b) Model Year, m5,j,D

1 0.000 0 0.0 0.000
2 0.166 67,910 11,273.1 0.241
3 0.13 61,749 8,521.4 0.182
4 0.115 56,155 6,457.8 0.138
5 0.097 51,073 4,954.1 0.106
6 0.080 46,457 3,716.6 0.079
7 0.067 42,260 2,831.4 0.060
8 0.056 38,447 2,153.0 0.046
9 0.047 34,982 1,644.2 0.035
10 0.040 31,832 1,273.3 0.027
11 0.033 28,968 955.9 0.020
12 0.021 26,363 711.8 0.015
13 0.023 23,995 ,51 :9 0,.012
14 0.019 21,43 415.0 0.009
15 0.015 19,883 298.2 0.006
16 0.013 18,101 235.3 0.005
17 0.011 16,41 181.3 0.004
18 0.009 15,007 135.1 0.003
19 0.008 13,665 109.3 0.002
20+ 0.034 12',444 423.1 0.009

SUM: 46,841.8

~Data derived from MOBILE3.

"The tabulated annual mileage accumulation rate is specific to CY 1987
only. The rate shifts from one year to the next due-to the increasing
penetration of diesels in the lower mi1eage, lighter weight classes of
the heavy-duty truck category (which contains all vehicles with a GVW
rating over 8,500 ~ounds).
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T-'.BLE 2-18

TRAVEL WEIGHTING FACTOR CALCULATION*
Motorcycles

(a) (b) [(a)(b)/(SUM)]
January 1 Annual Fraction ofFraction Mileage MC Travel byVehicle Total Accumulation

Age Registration Rate (a)(b) Model Year, m6 ,J,G

1 0.000 a 0.0 0.000
2 0.167 . 4,100 685.7 0.356
3 0.159 2,800 445.7 0.232
4 0.134 2,100 .281. a 0.146
5 0.142 1,600 227.0 0.118
6 0.131 1,200 157.8 0.082
7 0.080 800 63.7 0.033
8 0.051 600 30.4 0.016
9 0.028 400 11. 1 0.001

10 0.010 200 2.1 0.010
11 0.098 200 19.6 0.000
12 0.000 200 0.0 0.000
13 0.000 a 0.0 0.000
14 0.000 a . 0.0 0.000
15 0.000 a 0.0 0.000
16 '0.000 a 0.0 0.000
17 0.000 a 0.0 0.000
18 0.000 a 0.0 0.000
19 0.000 a 0.0 0.000
20+ 0.000 a 0.0 0.000

SUM: 1,924.0

- .
*Data derived from MOBILE3.
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TABLE 2-19

RATES OF MISFUELING (r i )

FOR DIFFERENT VEHICLE CLASSES*

11M Non-11M

Light-Duty Vehicles (1-1) 0.09 0.20

Light-Duty Trucks I (i-2) 0.20 0.46

Light-Duty Trucks II (1-3) 0.21 0.47

Heavy-Duty Gasoline Vehicles (i-4)** 0.19 0.40

Motorcycles (i-6) 0 0

*Values in this table-are expressed as fractions of the total number
of vehicles in each class. Misfueling rates are determined for the
weighted average mileage accumulated for each vehicle class.

**Misfueling rates for Heavy-Duty Gasoline Vehicles pertain only to
heavy-duty gasoline vehicles 1 made after model year 1986~

, -
SOURCES: The equations used to estimate misfueling as a function of

mileage for 11M and non-11M areas are drawn from "Anti­
Tampering and ~nti-Misfueling Programs to Reduce In-Use
Emissions from Motor', Vehicles." EPA-AA-TSS-81-10, Office of
Mobile Sources. December 31. 1983.

Weighted average mileages by vehicle category are calculated
from data contained in MOBILE3.
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11M

.12

.13

.15

.16

.11

.18

.19

.20

.21

.22

.22

.23

.23

.24

.24

.25

.25

.25

.25

.26

11M Non-I/M

.13 .18

.15 .23

.16 .28

.17 .32

.18 .36

.19 .39

.20 .42

.21 .45

.22 .48

.23 .50

.23 .52

.24 .54

.25 .56

.25 .57

.26 .59

.26 .60

.26 .61

.27 .62

.21 .63

.28 ' .64

AGES ~~ CLASSES*

HDGVl

11M

.04

.05

.06

.01

.08

.09

.09

.10

.11

.11

.12

.12

.13

.13

.14

.14

.15

.15

.15

.16

LDV

.-04

.01

.10

.13

.16

.18

.21

.23

.25

.27

.29

.31

.33

.34

.36

.31

.39

.40

.41

.42

Non-11M

TABLE 2-19a

RATES OF MISFUELING (r
i

) FOR DIFFERENT VEHICLE

LOTI LDTII

Non-11M 11M Non-11M

.22 .13 .23

.27 .14 .27

.31 .16 .32

.35 .17 .36·

.38 .18 .39

.42 .19 .43

.45 .20 .46

.47 .21 .49

.50 .21 .51

.52 .22 .54

.55 .23 .56

.57 .24 .58

.59 .24 .60

.60 .25 .62

.62 .25 .63

.64 .26 .65

.65 .26 .66

.66 .26 .68

.68 .27 .69

.69 .27 .70

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20+

Vehicle
Age

*Values in this table are expressed as fractions of the total number of
vehicles in each class. Misfueling rates are determined for the
average mileage in each class. Misfueling rates are determined for
the average mileage ac~umulated by each vehicle class of each vehicle
age 'group.

**Misfueling rates for Heavy-Duty Gasoline Vehicles 1 (HDGV1) are
estimates for 1981 and later calendar years. Currently all HDGV1s use
leaded fuel. (For example. for the year 1990. ,use the first three
values in either the non-11M or 11M HDGVl column. All HDGV1s greater,
than 3 years old in this case (i.e •• pre-l~81 vehicles) would have a
misfueling rate of zero since they do not require use of unleaded
fuel.

SOURCES: The equations us~d to estimate misfueling as a function of
mileage for 11M and non-11M areas are drawn from "Anti­
Tampering and Anti-Misfueling Programs to Reduce In-Use
Emissions from Motor Vehicles." EPA-AA-TSS-83-10. Office of
Mobile Sources. December 31. 1983.

Weighted average mileages by vehicle category are calculated
from data contained in MOBILE3.
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TABLE 2-20

AVERAGE DATA ON PARTICLE SIZE DISTRIBUTION

Cumulative Fraction of Particulate
Mass Smaller Than Diameter

Leaded Fuel. ~

Median Particle Fractions. ~

Ranges of ~ Values*

0.23

0.18-0.28

II
0.43

0.28-0.58

10 \J

0.64

0.45-0.84

References: (author summary of) Ninomiya et all 1970; Moran et all
1971; Gentsl et all 1973; Cantwell et al.' 1972; Boyer and LaitiDer.
1975; Habibi et al, 1970; Hirschler and Gilbert. 1964.

Cumulative Fraction of ~articulate

Mass Smaller Than Diameter

Unleaded Fuel. MwL

Ranges of MwL,C Valves**

~L,NC

Ranges of MwL.C Valves

0.2 \.I

0.87

0.86-0.88

0.42

0.29-0.55

0.89

0.84-0.94

0.66

0.52-0.80

10 \J

0.97

0.84-1.00

0.90

0.63-1.00

References: (author summary of) Foster et all 1976. Trayser et al,
1976; Foster et al, 1974; Melton et all 1973; Habibi. 1973; Gental et
al, 1973.

*95 percent confidence intervals on mean of data.

**.95 percent confidence intervals by "til statistics.
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TABLE 2-20

AVERAGE DATA ON PARTICLE SIZE DISTRIBUTION (cont'd)

Cumulative Fraction of Particulate
Mass Smaller Than Diameter

Diesel Fuel. ~ 0.2 IJ h9-J!. 2.0 IJ 2.5 IJ 10 IJ

Mx> 0.73 0.86 0.90 0.92 1.00

Ranges o! ~
0.69-0.75 0.76-0.93 0.86-0.95 0.88-0.95 0.97-1. 00. Values

References: Breslin. et al, 1976; Hare. 1979. Bykowski. 1981; Bykowski.
1983; McCai~ and Faulkner. 1979; Vuk. et a1. 1976; Begeman. 1979;
Carpenter and Johnson. 1979; Verrant and Kittelson. 1977.

Cumulative Fraction of Particulate
Mass Smqller Than Diameter

Brake Wear
Particulate, ~

Median Particle.+
Fractions. ~

0.43 u

0.09 0.16 0.82 0.90 0.98

Ranges of ~
Values " Not available

Reference: Cha et al, 19B3.

+Intermediate speed, no load, prechamber engine, 2D fuel.
++

Samples for determining particle size distribution were collected-by
running about 20 braking cycles weighted to be representative of urban
driving conditions. -
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TABLE 2-21

LOW ALTITUDE HDDV CONVERSTION FACTORS*

*These factors are used to cqnvert eaissions in g/Bhp-hr to g/mile.
They are consistent with those contained in M.C. Saith, ,"Heavy-Duty
Vehicle Eaission Conversion Factors: 196~-1977," EPA-AA-SDSB-84-1,
Office of Mobile Sourcs; August 1984.
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TABLE 2-22

FRACTION OF LEAD BURNED THAT IS EMITTED, as

All years

a s l,j*

.75 1975-1980

as2,j**

.40

1981+ .44

*as l,j is used for all vehicles using unleaded gasoline and for
vehlcles without catalysts using leaded gaso'line.

**as2,j is used for .catalyst equi?ped vehicles using leaded gasoline.
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TABLE 2-23

FRACTION OF CATALYST EQUIPPED VEHICLES WITH CATALYST REMOVED, Pi ·-

11M

Non-11M

.017

.045

.050

.195

*Fract1ons obtained from "Anti-Tampering and Anti-MisfuelingPrograms to
Reduce tn-Use Emissions From Motor Vehicles," U.S. EPA, December 1983.
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3. EXAMPLE CALCULATION OF AUTOMOBILE PARTICULATE
EMISSIONS LESS THAN 10 MICRONS

PROBLEM

For an area characterized by light-duty vehicles driving under cyclic

conditions with an averag~ speed of 19.6 miles per hour, calculate the

particulate emission rate of particles less than 10 \.1 in diameter for

the year 1985. Assume an inspection and maintenance program has been

implemented in this area. The simplified misfueling rates from Table

2-19 will be used.

SOLUTION

Use equations (2-1), (2-2), (2-3), (2-4), (2-5), (2-6), (2-7), (2-8),

(2-9), (2-10), (2-12), (2-14), and (2-15).

Particulate Matter Size Cutoff = 10\.1

t 1,1985 • 1.0 r. (from Table 2-19) • 0.09
1

Base Equation (2-1): Total Particulate Emission Factors
Vehicle Exhaust Particulate Component and. Airborne Brake

Wear Component and Airborne Tire Wear Component

EFpV 10 1985 19 6 • (1.0)( EF1,1985,19.6) + (0.0128)(0.98) + (0.002)", ,.
------------------------------------------------------------------------
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Total Vehicle Exhaust Particulate Emission Component (2-2)*:

x (FL,l,j) + ( EF1,j,kl,1985,NL + EF1,j,k2,NL + EF1,j,k3,NL)

x (FNL,l,j)] Mi,j,G + ( EF1,j,D)(FD,1,j) ml,j,D

where PbL,1985 • 1.1 (g/gal)

PbNL,1985 • 0.014 (g/gal)

ML,10

MNL,C,10

MNL,C,10

• 0.64

• 0.97 .

• 0.90

MD • 1.00

as • from Table 2-22

Cs • 0.79

Pi • 0.017

Using.the following equations to plug into Equation (2-2) and sum over

the appro~riate model years:

Lead Emission Factor Component (2-3a): Leaded Fuel

• .925
E ••.C,1.,J

------------------------------------------------------------------------

*The numbers in ( ) in equation titles refer to the equations presented
in Section 2.
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Lead Emission Factor Component (2-3b): Leaded Fuel

For j-1971-1974 k-l

EF1,j,kl,1985,L - [(1.1)(.916)(0.64) + (0.014)(0.084)(0.90)]

x (0.75)(1.557) _ .955
(Ec ,i,j)(0.79) Ec,i,j

Lead Emission Factor Component (2-4): Leaded Fuel

For j-1975-1985 k-1

EF - [(1.1)(0.724)(0.64) + (0.014)(0.276)(0.90)]-1,j,kl,1985,L
<0.75)(1.557) ~.7~5~86~x·=-(Ec,i,j)(0.79) Ec,i,j

Lead Emission Factor Component (2-5): Unleaded Fuel

For j-1975-1985 k-l

EF1,j,kl,1985,NL • [(0.014)(0.91-)(0.97)(0.75)

+ (1.1)(0.09)(0.64) (Fi,j,NL,NOCAT + (0.17)

(Fi,j,NL,CAT») (0.75)

+ (1.1)(0.09)(0.64)(.983)(Fi,j,NL~CAT)(aS2,i)]

x =--....;;1;..;..~5.;.57:--:~
Ec ,1,j(0.19)

• 1.557[ (.009) + Fi,j,NL,NOCAT + (.017)(Fi,j,NL,CAT)(.048) + (.062)Fi,j,NL,CAT(a s 2,j) J
Ec ,1,j(0.79)
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x, j

1985 .0731
1984 .0731
1983 .0731
1982 .0731
1981 .0731
1980 .0682
1979 .0682
1978 .0682
1977 .0682
1976 .0694
1975 .0717

------------------------------------------------------------------------

OTsanic Emission FactoT Component (2-6): Leaded Fuel

EF1,j,k2,L - (0.193)(0.64) - 0.124 (g/mile)

------------------------------------------------------------------------

OTsanic Emission Factor Components (2-7): LeadedFuel

OTsanicEmission Factor Component (2-8): Leaded Fuel

For j-1975-1985 k-2

EF1,j,k2L - (0.030)(0.64) - 0.019 (g/mile)

------------------------------------------------------------------------
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Organic Emission Factor Component (2-9): Unleaded Fuel

For j-1975-1985 k-2

+ (0.09)(Fl,j,CAT){0.068){0.64)

+ (Fl,j,NL,NOCAT){0.030)(0.90)

- (0.019)(Fl,j,CAT) + (0.027)(Fl,j,NL,NOCAT)

--------------------------------------------------~---------------------

Sulfate Emission Factor Component (2-10): Leaded Fuel

For j-1966-1985 k-3

EF1,j,k3,L - (0.002)(0.64) -'0.001 (I/mile)

Sulfate Emission Factor Component (2-12): Unleaded Fuel

For j-1975-1985 k-3

EF1,j,k3,NL - (0~9l) (Fl,j,CAT/NOAIR)(0.005)(0.97)

+ (Fl, j, CAT I AIR)(0.016)(0. 97)

+ (F1,j,NL,NOCAT)(0.~02)(0.90)] + (0.09)(0.002)(0.64)

- [(Fl,j,CAT/NOAIR)(0.004) + )Fl,j,CAT/AIR)(Q·016)

+(Fl,j,NL~NOCAT)(0.002)] + 0.0001

Diesel Particulate Emission Factor Component (2-14)

For j-1966-1980

EF1,j,D- (0.700)(1.00) - 0.700 (g/mile)

------------------------------------------------------------------------
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Diesel Particulate Emissi~n Factor Component (2-15)

For j-1981-1985

EF1,j,D - (0.300)(1.00) - 0.300 (g/mile)

Table 3-1 presents the inputs and the sequence of calculation. nece••ary

to derive the LDV exhaust particulate emission factor component. (usinl

the above equations) and the total LDV exhaust particulate emission rate,

EF1,1985,19.6~ This estimate is then combined with the airborne brake

wear and airborne tire wear particulate components to obtain the ~otal

LDV particulate emission rate:

EFPM10,1985,19.6 - (1.0)(0.0581) + 0.0125 + 0.002 - 0.0726 (I/mile)

This example is an estimate of particulate emissions from light-duty

vehicles only. Therefore, the total emission rate from all vehicle

classes for an area in calendar year 1985 can be expected to be

considerably higher.
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T~LE' 1-1

EXAHPLE CALCUI~TIONS

LIGHT-DUTY VEHICl.E PAltTICUUTE EMISSION RATE
LESS THAN 10 MICRONS FOR THE VEAR 1985

A. E.Isslon Factor Co.ponent Calculation Inputs

Model
Vear

J
Ale .~ f

~ ~ ~ Fl ,J,cAT FI.J.NL,NOCAT '1,J,CAT/NOA1R ~CAT/AIR
to" - NI..I,J

w 1985 I 0.038 0.934 - 24.6 0.066 1.000 - 0.181 0.691
I -1984 2 0.142 0.940 - 23.8 0.060 l.000 - 0.237 0.763.... 1981 3 0.12S 0.947 - 23.2 0.OS3 1.000 - 0.194 0.806

1982 4 0.111 0.9S4 - 22.9 0.046 1.000 - 0.149 • 0.8S1
1981 ' S 0.098 0.939 . - 2l.S 0.061 l.000 - 0.296 0.704
1980 6 0.084 0.966 0.000 19.6 0.034 1,000 - 0.474 0.S26
1979 7 o.on 0.87S 0.097 17.8 0.021t l.000 - 0.6SS 0.34S
1978 8 0.06S O.86S 0.126 16.6 0.009 1.000 - 0.6S0 0.3S0
1977 9 O.OSS 0.838 0.IS8 1S.5 0.304 1.000 - 0.650 O.lSO
1976 10 0.047 0.863 0.1l4 14.8 O.OU I U.980 0.020 0.6)7 0.343
1975 II 0.040 0.869 0.128 D.8 0.00) 0.919 0.081 0.597 0.322
1974 12 0.032 - 1.000 12.6
197) II 0.026 - 1.000 12.9
1972 14 0.021 - 1.000 1l.1
1971 IS 0.015 - 1.000 1l.2
1970 16 0.011 - 1.000 1l.9
1969 17 0.007 .:. 1.000 1l.9
1968 18 0.003 - 1.000 1l.9
1967 19 0.003 - 1.000 D.9
1966- .' 20+ 0.004 - 1.000 1l.9



TABLE 3-1 (eont'd)

EXAHrLE CALCULATIONS
LIGHT-DUTY VEHICLE PARTICULATE EMISSION RATE

LESS THAN 10 MICRONS FOR THE YEAR 1985

B. Emission Factor Component Summation Descriptions

Summation (1) calculates the emission factor component in Equations (2-].), (2-]b). and (2-4) that are
used in Equation (2-2).

.
Summation (2) 'calculates the emission factor component in Equation (2-5) that is used in Equation (2-2).

t"4
SUlDlllation (]) calculates ,the emission factor component in Equations (2-6). (2-7). and (2-8) that are used

"" in Equation (2-2).,
C»

Summation (4) calculates the emission factor 'component in Equation (2-9) that is used in Equation (2-2).

Summation (5) calculates the emission factor compo,nent in Equation (2-10) that is used in Equation (2-2).

Summation (6) calculates the emission factor component in Equation (2-12) that is used in Equation (2-2).

/
Summation (7) calculates the emission factor component in Equation. (2-14) and (2-15) that are used in
Equation (2-2).



TABLE l-I

EXAMPI.a:: CALCULATIONS
l.lGIlT-DUTY VEIlICLE PARTICULATE EMISSlON RATE

LESS TItAN 10 "ICRONS ~'oR TilE YEAR 1985 (cont'd)

C. Ealsslon Factur Co_ponent Calculation.

(I) (2) (3) (4) (S) (6) (7)

(EF ) (H ) (EF' ) (E~'I j k NL) (EF I j k L) (EFI, j, k
l

,NL) (E~·I,j.D)

Hodel
I , j ,k I ' 198S,I. l,j ,k

l
.198S,NL l,j,k2,L •• 2' • • J'

r-"
Year'j H'I., I ,j) (81 1,1) H'Nl,I,j) (-I ,j) (FL,I ,j)(-I ,j) (FNL • I ,j) (-I ,j) (fl,I,j)(-I,j) (FNl • 1,j)(-I,j) (FD, I,J)(-I,J)

w 1985 - 0.0001 - 0.0001 - 0.0004 0.0008
I 1984 - 0.0004 -. 0.002S - 0.0011 0.0026\0 .

1981 - 0.0004 - 0.0022 - 0.0016 0.0020
1982 - 0.0001 - 0.0020 - O.OOIS O.OOIS
1981 - 0.0001 - 0.0011 - 0.0011 0.0018
1980 - 0.0001 - O.OOIS - 0.0008 0.0020
1919 0.0001 0.0001 0.0001 0.0012 0.00001 O.OOOS O.OOIS
1918 0.0004 0.0002 0.0002 11.0011 0.00001 O.OOOS 0.0004
1911 0.0004 0.0002 0.0002 0.0009 0.00001 0.0004 0.0001
191b 0.0001 0.0002 0.0001 0.0008 0.00001 O.OOOl 0.0001
1915 0.0003 0.0002 O.OOOl 0.0001 0.00001 O.OOOl 0.0001
1914 0.0024 - 0.0014 - 0.00001
1971 0.0019 - 0.001l - O.OOOOl
1912 O.OOIS - 0.0009 - 0.00002
1911 0.0010 - 0.0001 - 0.00002
1910 0.0001 - 0.0004 - 0.00001
1969 O.OOOS - 0.0009 - 0.00001
19b8 0.0002 , - 0.0004 - 0.00000
19b1 0.0002 - 0.0004 - 0.00000
1966- 0.0001 - O.OOOS - 0.00000

SUH: 0.0104 • 0.0029 • 0.00'4 • O.OIH • 0.00011 • 0.0091 • 0.0129

. OSBI (~/mll~) • E~I,I~8S,I~.b
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1. INTRODUCTION

The following material was developed to predict lead emission factors

for gasoline fueled on-road vehicles and trucks at various vehicle speeds.

User inputs to the equations to determine these emission factors include

area travel fractions by vehicle class, vehicle miles traveled and vehicle

speed. Fleet sales fractions and travel fractions by model year are

included for each vehicle class. _The fractions within each vehicle class

that are equipped with catalysts also are provided. For the benefit of

the user, an example calculation of lead emissions from light-duty ve­

hicles is provided.

This document is an update to "Supplementary Guidelines for Lead Imple­

mentation Plans Updated Projections For Motor Vehi.cle Lead Emissions,"

U.S. EPA, EPA-450/2-83~002, Research Triangle Par<, North Carolina,

March 1983. This document provides updated proje~tions for automotive

lead emissions to be used by those agencies developing State Implementa­

tion Plans for lead. It has been revised to include estimates of travel

fractions and fleet characteri~ations from the June 1984 EPA report,

"User-'s Guide.to MOBILE3 (Mobile Source Emissions Mode!)," EPA 460/3-Sf+­

002. It also reflects the final rulemaking recently issued by EPA which

requires refiners to lower the lead content of leaded gasoline to 0.5

glgallon on July 1, 1985 and 0.1 glgallon by January 1, 1986 {Federal

Register, Vol. 50, No. 45, March 7, 1985).
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2. PROJECTING MOTOR VEHICLE LEAD EMISSIONS

Lead emissions from mobile sources are calculated based on the percent­

age of burned lead exhausted at different speeds, the lead content of

gasoline, vehicle fuel economy and the model year mix of vehicles on the

road. The lead content of gasoline and the model year vehicle mix are a

function of the calendar year of interest. Fuel economy is averaged for

all vehicles of the same model year in a given vehicle category.

2.1 OVERVIEW OF LEAD EMISSION CALCULATIONS

2.1.1 Individual Roadways or Areawide

For any given year subsequent to 1974, the total population of automo­

biles on the road consists of v~hicles using eith.?r leaded or "non­

leaded" (i.e., required to contain· less than 0.051 gram/gallon lead)

gasoline or diesel fuel. Diesel fuel is assumed :~ contain quantities

of lead that are insignificant compared to gasoline fuel; therefore,

only emissions from gasoline-powered vehicles are considered. The

emission rat-e from automot"ive sources from an individual roadway (line

source) is calculated by the following equation:

EFn,s

4

=2:
i=1

T(EF. )
1.,n,S

(2-1)

where: EF .. t~tal lead emissio~ factor for ~alendar year
n,s n and speed s (g/road mile-day)

EF.
1., n, s

.. lead emission factor for vehicle class i in
:~lendar year n and vehicle speed s (g/mi)
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i • vehicle class designator; 1 • light-duty
vehicles (LDV), 2 • light-duty trucks I (LDT1),
3 .. light-duty trucks II (LDT2), and 4 • heavy­
duty gas vehicles (HDGV)

s • vehicle speed; avg. Federal Test Procedure (FTP)
• 19.6, avg. Sulfate Emissions Test (SET) • 34.8
(miles/hr); (Note: The FTP and SET are driving
cycles used for the determination of emission
factors.)

T • average daily traffic (vehicles/day)

To calculate the emission rat~ in units of grams/meter-second, EF can
8 n,s

be corrected by dividing by 1.39 x 10 •

Equation (2-1) can be modified to calculate light-duty vehicle emissions

as an area source rather than as specific line sources. The emission

rate from automotive sources from an area source is calculated by the

following equation:

EFn,s
V(EF. )

1,n,s

In equation (2-2), the term "T" was replaced by the term "V", the

vehicle miles traveled in the area on a daily, monthly, or greater time

basis. When VMT data are used, the emission rate, EF , will be ex-n,s
pressed in grams per day, month, etc.

For both roadway and areawide emission calculations, the following

generalized equation is used to compute emission factors for individual

vehicle classe~.

EF. .. t [(EF.. L)( FL . .)
1,n,s j-n-19 1,J,n, ,1,J

+ {EF.. ~1T )( F
NL
- . )] m. .

1,J,n,~~ ,1,J 1,J
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where: j - model year j - n-19, n-18, ••• ,n-2, n-1, n

L - vehicles designed for use on leaded fuel

NL - vehicles designed for use on unleaded fuel

F
L
.. - fraction of the vehicle class i fleet designed

,~,J for use on leaded gasoline in model year j

F
NL

.. - fraction of the vehicle class i fleet designed
,~, J for use on unleaded gasoline in model year .j

m.. - travel fraction for all gasoline vehicles in
~,J class i in model year j

In the discussion which follows, specific emission component (EF.. L
~,J,n,

and EF.. -NL) factor equations are presented for each vehicle cate-
~, J, n,

gory.

2.2 EMISSION FACTORS FOR LIGHT-DUTY VEHICLES AND LIGHT-DUTY
TRUCKS I AND II

To compute emission factors for leaded vehicles (EF.. L) use
~,J,n,

- equations (2-4), (2-5), and (2-6). For unleadej vehicles (EF.. NL)
~,J,n,

use equation (2-7).

LDV (Pre MY 1971) and LDT (Pre MY 1971): Leaded Fuel

For i-1,2,3 -j a n-19, ••• 1910 C ·from Table 2-1
s

a 1.-0.75
s d

EF.. L - [Pb
L

(0.887) + ~bNL (0.113)] 0.75
~d,n, ,n ,n (E - .. )(C)

C,~,J s

where: a • fraction of lead burned that -is exhausted:
s

( 2-4)

- -for all non-catalyst vehicles and for catalyst
vehicles using unleaded gasoline a - 0.75

s
for catalyst vehicles using leaded gasoline in
1975-1980, a 2-' = .40

- s,J

for catalyst vehicles using leaded gasoline in 1981
and later, a 2 . = .44

s ,J



e - speed-dependent fuel economy correction factor
• based on steady cruise or cyclic driving; avail­

able from Table 2-1 (nondimensional)

PbNL,n - lead content of unleaded gasoline in calendar
year n from Table 2-2 (g/gal)

Pb - average lead content of leaded gasoline in
L,n calendar year n from .Table 2-2 (g/gal)

E . . - city/highway combined on-road fuel economy for
C,l,J model year j and vehicle class i from Table 2-9

(miles/gallon)

----------------------------------------------------------------------------
LDV (MY 1971-1974) and LDT (MY 1971): Leaded Fuel
----------------------------------------------------------------------------

For i-1,2
and For i-3

j-1971, ••• ,1974
j-1971, ••• ,1978

e ~from Table 2-1
s a 1 .-0.75

s tJ

E (b ( 91 6) Pb
NL

( 0 • 084 )] O. 75
F.. L= PL' + (E )(e)1,J,n"n ,n ..C,l,J s

LDV (MY 1975+) and LOT (MY 1979+): Leaded Fuel

(2-5)

For i-1,2
and For i-3

j-1975, ••• ,n
j-1979, ••• ,n

e -from Table 2-1s a 1 .-0.75
s ,J

LDV (MY 19.75+) and LDT (MY 1979+): Unleaded Fuel

(2-6)

1
(E .• )(C )

C,ltJ s

---------------~------------------~---------------------------------------~-

For i-t,2 j-1975, ••• ,n C -from-Table 2-1 a sfrom Table 2-13
and For i-3 j-1979, ••• ,n s s

EF.. NL - rPbNL o-r.;(a·1 :) + PbL (r.) (F.. NL NOCAT (2-7)1,Ji n, l In 1 S,J ,n 1 1,J"

+ (P.)(F.. CA'T)) (a 1') .1 1,J, AS ,J

+ Pb . (r.)(1~p.)F.. 'CATHa 2 .)]L,n 1 1 1,J, s ,J
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where: r .• misfueling rate for vehicle class i from Table 2-12
1

P. • fraction of catalyst equipped vehicle in class i
1 with their catalysts removed, from Table 2-14

Fi,j,CAT • fraction of the unleaded vehicle class i fleet
equipped with a catalyst in model year j

Fi,j,NL,NOCAT • fraction of the unleaded vehicle class i fleet
without a catalyst in model year j

Equations (2-4), (2-5), and (2-6) collectively give the g lead/vehicle­

road mile emitted by light-duty non-catalyst-equipped vehicles whereas

equation (2-7) gives the g lead/vehicle-road mile emitted by catalyst­

equipped vehicles. It should be noted that since 1975 a small number of

non-catalyst-equipped vehicles (Fi,j,NL,NOCAT from Table 2-15) have been

certified for use on unleaded gasoline. Since these vehicles constitute

such a small percentage of the total non-catalyst fleet, it will be

assumed that the misfueling rate for these vehicles will be the same as

that for catalyst equipped vehicles. Further discussion of selected

variables used in the equations follows.

2.2.1 Speed Correction Factor

Figure 2-1 compares steady cruise fuel economy and generalized cyclic

driving fuel economy to vehicle speed. Figure 2-1 was generated using

data from 1973, 1974, and 1975 model year vehicles. Using the cyclic

driving fuel economy at 32.7 miles per hour as the basis for comparison

(since this speed is the average speed for the EPA combined city/highway

fuel economy), fue l-economy correc t ion fac tors (C ) for both s.teadys .
cruise and cyclic driving can be calculated at various speeds. These

calculations have been made and are presented in Table 2-1. Table 2-1- .

should be used to interpolate C for those speeds not listed in
s

, Table 2-1. ·The fuel economy correction factor for cyclic driving should

be used for roadways that do not nave steady speed. (The determinatio~

of how much variation in speed constitutes cyclic driving is judgmental.

Questionable cases should be analyzed both ways.) Likewise, the fuel­

economy correction factor for steady cruise driving should be used if
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Figure -2-1"

roEL ECONOMY AT VARIOOS·SPEEOS*

Reproduced from
best available copy.

~~~~:::-L?"-.-;.:?-)~~~;~:;'~-:~~~~~~~:_~:~~~t··~~:/-::~ ..~f~~~~l=:~:': ~=~:.: ~:=-=~::}
---- I -

SPEED, . MPH

• ?assenc;er· Car Fuel Economy: EPA and Road, Septemeer 1980,
~~PA-460/3-eO-010].
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free-flow, steady speed driving is indicated (e.g., along a highway at a

relatively constant speed). The correction factors for cyclic and

steady cruise driving become similar at high speeds as the number of

stops, accelerations, a~d decelerations during cyclic driving decrease.

2.2.2 Fleet Travel and Fleet Sales Fractions

The fraction of annual travel by model year j (m.. ) can be found in the
1,]

last column of Tables 2-3, 2-5, and 2-7 for light-duty vehicles, light-

duty trucks I, and light-duty trucks II. These values for (m. ..) are
1,]

EPA's estimates of the national values. Local values should be used

where available. The term, tIm.. " accounts fot' all light-duty vehicles
1,]

in a given model year. The travel weighting fractions were taken from

EPA's Mobile Sources Inventory Model, MOBILE3. (It should be noted that

the travel weighting fractions reflect a January 1 evaluation date.)

The fractions of the model year j fleet using unl~aded and leaded

gasoline, FNL .. and FL .. , respectively, are g ~ven in Table 2-4.
,1,J ,1,J

Values for F
NL

.. and FL .. account for the increasing dieselization
. ,1,] ,1,] .

of the light-duty vehicle fleet. Diesel-powered vehicles are assumed to
- .

emit quantities of lead that are insignificant compared to gasoline-

powered vehicles; therefore, sales f.ractions for diesel-powered vehicles

are not included. Latest sales projections for diesel-powered vehicles

were derived from MOBILE3 data. Estimates of the percentages of gaso­

line vehicles requi~ing leaded and urtleadedfuel were obtained from .

Energy and Environmental Analysis, Inc., "The ~ighway Fuel Consumption

Model: Tenth Quarterly Report," November 1983.

2.2.3 Misfueling and Fuel Switching
,

EPA has observed that misfueling rates (i.e., percentage of vehicles

designed for use on unleaded gasoline that use leaded gasoline) are

dependent on vehicle mileage and increase with vehicle mileage accumu­

lation•. Strictly speaking, this depenaence on mileage should be

M 2-7



reflected in the calculation of lead emissions, with each model year

receiving its own misfueling rate. However, this further complicates an

already complex calculation. To give the user a choice, this report

offers both the option of using a single average misfueling rate for all

model years of a given vehicle class and exact misfueling rates for each

vehicle class by vehicle age. The single average rates are determined

for the weighted average mileage accumulated for each vehicle class and

are listed in Table 2-12 for inspection and maintenance (11M) and non­

11M areas. In other words, in the calculation of emission factors from

1975 on, the misfueling rate (r.) depends only on which vehicle class
1-

(i) is being considered and whether the area of interest has an 11M

program. As a result, misfueling rates and lead emissions will be

slightly overestimated, with the degree of overestimation declining with

later evaluation years and essentially disappearing in 1995. For users

who desire more accuracy, Table 2-12a gives exact misfueling rates for

different vehicle ages and classes affected by misfueling. For mis­

fueled vehicles with their catalysts removed, the fraction (P.) in Table
1-

2-14 is applied to the fraction of vehicles with catalysts (F l ,j,CAT) in

Table 2-15. These misfueling rates have been derived from the December

1983 EPA Repo~t, Anti-Tampering and Anti-Misfueling Programs to Reduce

In-Use Emissions From Motor-Vehicles, EPA-AA-TSS-83-10.

Discretionary fuel switChing (i.e., percentage of vehitles de~igned for

use on leaded gasoline that use unleaded gasoline) is assumed to equal

11.3 percent of the leaded fleet prior to 1911, and 8.4 pe-rcentfrom

1971 ~o 1974 for the LDV and LOT I categories. The discretionary ~ate

for the LOT II class is 3.4 percent from 1971 to 1978, and 27.6 percent

thereafter. For the-LDV and LOTI classes, discretionary switching is

assumed to be 27.6 percent after 1974. The discretionary fuel switChing

rates were obtained_from Energy and Environme~tal Analysis, Inc.,

Assessment of Current and Projected Trends in·tight-Duty Vehicle Fuel

SwitChing, June 1984.
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The effect of discretionary fuel switching for vehicles designed for use

on leaded fuel has been incorporated into equations (2-4), (2-5), and

(2-6).

2.2.4 Fuel Economy and Fuel Lead Content

Fuel economy is yet another factor affecting lead emission levels. The

city/highway combined on-road fuel economies, E .. for model yearsC,L,J
1970 to 1988 are given in Table 2-9. LDV fuel economy estimates were

taken from an internal EPA memorandum by Karl Hellman to Ralph Stahman

dated June 5, 1984. LDT fuel economies were obtained from Energy and

Environmental Analysis, (EEA) Inc., "The Highway Fuel Consumption Model

- Tenth Quarterly Report," November 1983. HDGV mpg estimates were drawn

from an EPA memo to Mark Wolcott from Cooper Smith dated July 2, 1984.

Area lead particulat~ emissions also are dependent upon the lead content

of gasoline in a given calendar year. Values for the lead content of

leaded (PbL ) and unleaded gasoline (Pb NL ) are contained in Ta~le
,n ,n

2-2. Values for future years will be updated as new information becomes

available.

2.2.5 Percent of Fuel Burned That i~ Exhausted (a )s-

A value for a of 0.75 (i.e., 75 percent of the l~ad burned LS ex-
s

hausted) should be used for non-catalyst-equipped, gasoline-powered

vehicles operating on leaded fuel, and for all -v.ehicles using unleaded

fuel. - For gasoline powered-vehicles equipped with cata~ysts, a value of

a • 0.40 for 1975 to 1980 and a = 0.44 for 1981 and later model years s
vehicles-that have been misfueled, should be used. The value of a wass
computed- from lead retention of monolithic and pelleted catalysts,

respectiyely, and weighted for the sales mix of these catalysts in each
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time frame. These values of as do not vary with speed J since a. i. more

correlated with driving mode, e.g., acceleration, cruise or decelera­

tion, rather than speed alone.

2.3 LEAD EMISSIONS FROM OTHER. GASOLINE-POWERED VEHICLES

In addition to light-duty gasoline-powered vehicles, other vehicles to

consider include heavy-duty gasoline-powered trucks. (Motorcycles are

assumed to emit quantities of lead that are insignificant compared to

other gasoline-powered vehicles.)

Heavy-duty gasoline-powered trucks are assumed to burn leaded gasoline

until 1987~ It is assumed that emission standards effective in 1987

will require all new heavy-duty gasoline-powered trucks under 14,001

lbs GVW to use catalytic converters and thereby burn unleaded fuel. The

emission rate for heavy-duty gasoline powered trucks prior to 1987 is

calculated by using the following modification of equation (2-4):

HDGV (Pre MY 1987): Leaded Fuel

For i-4· j-n-19, ••• ,1986

EF.
L,n,s

C -from Table 2-1
s

• a s1 ,j PbL,n
E .. C

C,L,] S

a 1.-0.75
s ,J

-------~--------------------------------------------------------------

HDGV (Post MY 1986): Leaded Fuel
----------------------------------------------------------------------

j-1987, ••• ,n C =from Table 2-1
s

a =from Table 2-13
s

EF.
l,n,s

Pl.:l'TT at. . ( 1-r . ) (a 1 . )= .... ,n 1,] 1 S ,] +
E .* (C )
c,4a,1 s

Pb
L

m•. Cr.)(a 2 .)
,n 1, J 1 S,]

--E .**CC)
c,4b,1 s

(2-9)

*4a represents the fuel economy for HDGVl after 1986.

**4b represents the fuel economy for HDGV2 after 1986.
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Values for the variables used in equations (2-8) and (2-9) are given in

the following tables/figures:

Variable

as
Cs
Pb

NL
; Pb

L,n ,n
\D. •

1.,J
E ••

C,1.,J
R.

1.

HDGV

Table 2-13

Table 2-1

Table 2-2

Table 2-10

Table 2-9

Table 2-12

Fleet sales fractions for heavy-duty gasoline vehicles projected to

1995, are given in Table 2-11. Heavy-duty gasoline vehicles have a

gross vehicle weight (GVW) rating of greater than 8,500 lbs GVW. The

fleet sales fractions are decreasing with model year, reflecting the

increasing dieselization of the heavy-duty fleet. These estimated fleet

sales fractions can be used when projecting T, t:le average daily traffic

(heavy-duty gasoline trucks/day), for future years.
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TABLE 2-1

FUEL ECONOMY CORRECTION FACTORS AT VARIOUS SPEEDS, C
(Normalized to 32.7 miles/hour-cyclic driving). S

C C
S S

Speed (mph) Cyclic Driving Steady Cruise

5 0.323 0.467

10 0.553 0.709

15 0.692 0.997

(F'IP) 20-------------------0.790-------------------1.153

25

. 30

32.7

0.885

0.963

1.000

1.248

1.294

1.303

(SET) 35-------------------1.022-------------------1.303

40

45

50

55

60

1.053

l.073

1.076

1.063

1.023

M2-12
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Year

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

. 1987
1988
1989
1990

TABLE 2-2

LEAD CONTENT OF GASOLINE

Leaded Gasoline*
(g!gal) PbL

1. 79
1.82
2.02
2.03
1.94
1. 85
1. 38
1.15
1.24
1.14
1.10
0.50
0.10
0.10
0.10
0.10
0.10

Unleaded Gasoline
( g ! g a 1) Pb NJ ,

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

*1974-1982: Lead content based' upon data submitted to EPA on historical
sales data for l~aded gasoline and data indicating the actual pooled
average lead content. The value for unleaded gasoline is based on
recent MVMA fuel surveys.

1983-1990: Lead content based upon requirements for average lead
content of leaded gasoline which were recently revised by SPA for 1985
and beyond and published in the Federal Register (Federal Register,
Vol.. 50, No. 45, March 7, 1985).
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TABLE 2-3

TRAVEL WEIGHTING FACTOR CALCULATION·
Light-Duty Vehicles

(a) (b) [(a) (b) I (SUM)]
January 1 Annual Fraction ofFraction Mileage LDV Travel byVehicle Total Accumulation

Age Registration Rate (a) (b) Model Year. m1•
J

1 0.028 12.818 358.9 0.038
2 0.107 12 .639 1.352.4 0.142
3 0.100 11 .933 1.193.3 0.125
4 0.094 11.268 1.059.2 0.111
5 0.088 10.639 936.2 0.098
6 0.080 10.045 803.6 0.084
7 0.075 9.485 711 ..4 0.075
8 0.069 8.955 617.9 0.065
9 0.062 8.455 524.2 0.055

10 0.056 7.983 447.0 0.047
11 0.050 7.538 376.9 0.040
12 0.043 7.117 306.0 0.032
13 0.037 6.720 248.6 0.026
14 0.031 6.345 196.7 0.021
15 0.024 5.991 143.8 0.015
16 0.018 5.657 101.8 0.011
17 0.012 5.341 64.1 0.007
18 0.008 4.043 32.3 0.003
19 0.006 4.762 28.6 0.003
20+ 0.008 4.496 36.0 0.004

SUM: 9.538.9

*Data derived- from MOBILE3.
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Model
Years

Pre-1975
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
19"88
1989
1990
1991
1992
1993
1994
1995+

TABLE 2-4

FLEET SALES FRACTIONS
Light-Duty Vehicles*

Nonleaded Gasoline
Fr!!ction of LDV
Fleet, FNL ,1,j**

0.000
0.869
0.863
0.838
0.865
0.875
0.966
0.939
0.954
0.947
0.940
0.934
0.927
0.920
0.910
0.900
0.88.7
0.887
0.886
0.886
0.885
0.885

Leaded Gasoline
Fnction of LDV
Fleet. FL•1,j

1.000
0.128
0.134
0.158
0.126
0.097
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Where F .. Estimated fraction of the LDV codel year fleet which use
~L.1 non leaded gasoline

FL•1 .. Estimated fr!!ction of the LDV model year fleet which use
leaded gasoline

*Percentages of gasoline vehicles requiring leaded and non leaded fuel
obtained from EPA Certification Data Base.

**Diesel and gasoline sales projections'were derived from MOBILE3.
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TABLE 2-5

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Gas Trucks I**

(a) (b) [(a) (b)!(SUM)1
January 1 Annual Fr9ction ofFraction Mileage LDV Travel byVehicle Total Accumulation

Age Registration • Rate (a)(b) Model Year, m2,J

1 0.023 17,394 400.1 0.036
2 0 ..089 17 ,079 1,520.0 0.135
3 0.085 15,839 1,346.3 0.120
4 0.081 14,690 1,189.9 0.106
5 0.076 13,624 1,035.4 0.092
6 0.072 12,636 909.8 0.081
7 0.068 11.719 796.9 0.071
8 0.064- 10,868 695.6 0.062
9 0.060 10,080 604.8 0.054

10 0.055 9,348 514.1 0.046
11 0.050 8-,670 433.5 0.039
12 0.046 8,041 369.9 0.033
13 0.042 7,457 313 . .2 0.028
14 0.038 6,916 262.3 0.023
15 0.034 6,415 218. l 0.019
16 0.029 5,949 172.5 0.015
17 0.025 5.517 137.9 0.012
18 0.021 5,117 107.5 0.009
19 0.017 - 4,746 80.7 0.007
20 0.025 4,402 110.1 0.010

Sl.IM: 11.219.1

*Data derived from MOBILE3.
k*Light-duty trucks I have a gross vehicle weight (GVW)-rating of 6,000

pounds or, less.
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TABLE 2-6

FLEET SALES FRACTIONS
Light-Duty Trucks 1*

Unleaded Gasoline Leaded Gasoline

Model
Fraction of LDTi Fraction of LDTi

Years Fleet. FNL •2** Fleet. FL,2
--
Pre-1975 0.000 1.000
1975, 0.810 0.188
1976 0.909 0.088
1977 0.957 0.038
1978 0.964 0.027
1979 0.942 0.030
1980 0.945 0.021
1981 0.914 0.026
1982 0.899 0.021
1983 0.878 0.022
1984 0.870 0.000
1985 0.840 0.000
1986 0.820 0.000
1987 0.790 0.000
1988 0.760 0.000
1989 0.730 0.000
1990 0.706 0.000
1991 0.697 0.000
1992 0.688 0.000
1993 0.679 0.000
1994 0.670 0.000
1995+ 0.661 0.000

where F ' .. Estimated fraction of the LDTi model year fleet which use
~.2 non leaded gasoline.
FL•2 • Estimated fraction of the LDTi model year fleet which use

leaded gasoline·.

*Percentages of gasoline vehicles requiring leaded and unleaded fuel
obtained - from Energy and Environmental Analysis. Inc .• "The Highway
Fuel Consumption Model: Tenth Quarterly Report." ~ovember 1983.

**Diesel and gasoline sales projections were 'derived from MOBILE3.
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TABLE 2-7

TRAVEL WEIGHTING FACTOR CALCULATION*
Light-Duty Gas Trucks 11**

(a) (b) [(a)(b)/(SUM)]
January 1 Annual Fraction ofFraction Mileage LDT2 Trave 1 byVehicle Total Accumulation

Age Registration Rate (a)(b) Model Year. m
3

.
,]

1 0.023 18,352 422.1 0.036
2 0.089 18.001 1.602.1 0.138
3 0.085 16.622 1,412.9 0.122
4· 0.081 15,348 1,243.2 0.107
5 0.076 14.172 1.077.1 0.093
6 0.072 13,087 942.3 0.081
7 0.068· 12,084 821. 7 0.071
8 0.064 .11.158 714.1 0.062
9 0.060 10.303 618.2 0.053

-10 0.055 9.514 523.3 0.045
11 0.050 8,785 439.3 0.038
12 0.046 8,112 373 . .2 0.032
13 0.042 7.491 314.t" 0.027
14 0.038 6.917 262.3 0.023
15 0.034 6,386 217.1 0.019
16 0.029 5,897 171.0 0.015
17 0.025 5.446 136.2 0.012
'18 0.021 5.028 105.6 0.009
19 0.017 4.643 78.9 0.007
20+ 0.025 4.287 107.2 0.009

SCM: 11.582.9

*D~ta derived from MOBILE3.

**Light-duty trucks II have a gross vehicle weight (GVW) rating of 6,001
to 8.500 pounds. _
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Kodel
Years

Pre-1975
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995+

TABLE 2-8

FLEET SALES FRACTIONS
Light-Duty Trucks 11*

Unleaded Gasoline
Fraction of LDT2
Fleet. FNL •3**

0.000
0.000
0.000
0.000
0.000
0.972
0.966
0.940
0.920
0.900
0.870
0.840
0.820
0.790
0.760
0.730
0.706
0.697
0.688
0.679
0.670
0.661

Leaded Gasoline
Fraction of LDT2

Fleet. FL•3

1.000
0.998
0.997
0.995
0.991
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

WHERE FNL •3 • Estimated fraction of the LDT2-model year fleet which use
non leaded. gasoline.

FL•3 • Estimated fraction of the -LDT2 model ye~r fleet which uSe
leaded gasoline.

*Percentages of gasoline vehicles requiring leaded ~nd non leaded fuel
obtained from Energy and Environmental Analysis. Inc •• "The Highway
Fuel Consumption Model: Tenth Quarterly Report." November 1983. -

**Diesel and gasoline sales projections were derived from MOBILE3. '
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TABLE 2-9

CITY!HIGHWAY COMBINED ON-ROAD FUEL ECONOMY
(miles!ga llon)

Model Fuel Economy, E . .
C,l.,J

Year LDV* LDT1** LDT2 HDGV1+ ~ HDGV++

Pre-1970 13.9 10.6 7.9 6.5
1970 13.9 10.6 7.9 6.4
1971 13.2 10.4 7.7 6.4
1972 13.1 10.2 7.4 6.4
1973 12.9 9.9 7.0 6.5
1974 12.6 9.6 6.9 6.7
1975 13.5 11.6 8.8 6.8
1976 14.8 12.3 9.7 7.3
1977 15.5 13.0 9.4 7.7
1978 16.8 13.4 9.6 . 8.0
1979 17.2 14.2 9.8 8.2
1980 20.0 16.1 11.5 8.4
1981 21.4 17.7 13.3 8.6
1982 22.2 18.6 13.6 8.8
1983 22.2 19.2 13.7 8.9
1984 22.8 19.9. 13.9 8.9
1985 23.2 20.7 14.0 9.0
1986 23.8 21.4 14.3 9.0
1987 24-.3 23.0 14.5 9.5 5.6 9.0
1988 24.8 23.3 14.7 9.5 5.6 9.1
1989 25.2 23.1 14.9 9.6 5.6 9.2
1990 25.7 . 24.0 15.2 9.7 5.6 9.2
1991 26.2 24.5 15.4 9.7 5.7 9.3
19-92 26.6 24.4 15.7 9.8 5.7 9.4
1993 27.2 25.3 15.9 9.8 5.7 9.4
1994 27.6 25.8 16.2 9.9 5.7 9.5
1995 29.0 26.2 16.4 10.1 5.8 9.6
and later

*Fuel economies for LDV's from MOBILE3 data based on EPA memo from
Karl H. Hellman to Ralph C. Stahman regarding Light-Duty MPC, June 15,
1984.

**Fuel economies for LDT's drawn from the input data used to generate
- "The Highway Fuel Consumption Model: Tenth Quarterly Report."

pr,epared by Energy and Environmental Analysis, Inc.

+Fuel econ-omies for Heavy-duty gasoline vehicles (HDGV) were derived
from figure presented in an EPA memo to Mark Wolcott from Cooper
Smith, dated July 2, 1984.

++Pre-1986 fuel economies are composites of HDGVl and HDGV2.
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*Data derived (rom MOBILE3.

**Heavy-~uty gasoline vehicles have a gross vehicle weight (GVW) rating
. greater than 8.500 pounds.
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TABLE 2-11

FLEET SALES FRACTIONS
Heavy-Duty Gasoline Vehicles (HDGV)*

Model
Years

Pre-1977
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

Unleaded Fraction of
HDGV Fleet FL,4,j**

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.823
0.824
0.825
0.826
0.828
0.829
0.,833
0.837
0.840

Leaded Fraction of
HDGV Fleet FL 4 .**

, ,J

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.177
0.176
0.175
0.174
0.172
0.171
0.167'
0.163
0.159

, *Heavy-duty gasoline vehicles have a gross vehicle weight (GVW) rating
greater ~han 8,500 pounds.

**The estimated fractions of the HDGV model year ·fleets which are
unleaded are based on figures from "Historical and Projected
Emissions Conversion Factor and Fuel Economy for Heavy-Duty Trucks
1962-2002," prepared for MVMA by Energy and Environmental Analysis,
Inc., December 1983. These estimates are cQnsistent with the data
presented. in "Heavy-Duty Vehicle Emission Conversion Factors:
1962-1997 prepared by H.C. Smith IV, U.S. En~ironmental Protection
Agency, August, 1984. .
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TABLE 2-12

RATES OF MISFUELING (r i '

FOR DIFFERENT VEHICLE CLASSES*

11M Non-IIM

Light-Duty Vehicles (1-1) 0.09 0.20

Light-Duty Trucks I (1-2) 0.20 0.46

Light-Duty Trucks II (1-3) 0.21 0.47

Heavy-Duty Gasoline Vehicles I (i-4)** 0.19 0.40

*Values in this table are expressed as fractions of the total number
of vehicles in ••ch class. Misfueling rates are determined for the
weighted average mileage accumulated for each vehicle class.

**Misfueling rates for Heavy-Duty Gasoline Vehicles pertain only to
those trucks made after model year 1986 •

. SOURCES: The equations used to estimate misfueling as 'a function of
mileage for riM and non-1m areas are drawn from "Anti­
Tamperini and Anti-Misfueling Programs to Reduce In-Use
Emissions from Motor Vehicles," EPA-AA-TSS-83-10, Office of
Mobile Sources, December 31, 1983.

Weighted average mileages by vehicle category are calculated
f~om data contained in MOBILE3.
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TABLE 2...;12a

RATES OF MISFUELING (r.) FOR DIFFERENT VEHICLE AGES AND CLASSES*
1

Vehicle
Age

1
2
3
4
;
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20+

LDV

No--I/M

.04

.07

.10

.13

.16

.18

.21

.23

.25

.27

.29

.31

.33

.34

.36

.37

.39

.40

.41

.42

11M

.04

.05

.06

.07

.08

.09

.09

.10

.11

.11

.12

.12

.13

.13

.14

.14

.15

.15

.15

.16

LOTI

Non-11M

.22

.27

.31

.35

.38

.42

.45

.47

.50

.52

.55

.57

.59

.60

.62

.64

.65

.66

.68

.69

11M

.13

.14

.16

.17

.18

.19

.20

.21

.21

.22

.23

.24

.24

.25

.25

.26

.26

.26

.27

.27

LOTH

Non-11M 11M

.23 .13

.27 .15

.32 .16

.36 .17

.39 .18

.43 .19

.46 .20

.49 .21

.51 .22

.54 .23

.56 .23

.58 .,24

.60 .25

.62 .25

.63 .26

.65 .26

.66 .26

.68 .27

.69 .27

.70 .28

HDGVl **

Non-11M 11M

.18 .12

.23 .13

.28 .15

.32 .16

.36 .17

.39 .18

.42 .19

.45 .20

.48 .21

.50 .22

.52 .22

.54 .23

.56 .23

.57 .24

.59 .24

.60 .25

.61 .25

.62 .25

.63 .25

.64 .26

*yalues in this table are expressed as fractlons of the total number of
vehicles in each class. Misfueling rates are determined for the
average mileage in each class. Misfueling rates are determined for
the average mileage accumulated by each vehicle class of each vehicle
age group.

**Misfueling rates for Heavy-Duty Gasoline Vehicles 1 (HDGV1) are
estimates for 1987 and .later calendar years. Currently all HDGVls use
leaded fuel. (For example, for the year 1990, use the first three
values in either the non-11M or 11M HDGVl COlumn. All HDGVls greater
than 3 1ears old in this case (i.e., pre-1987 vehicles) would have a
misfueli :& -rate of zero since they do not require use of unleaded
fue 1.

SPURCES: The equations used to estimate misfueling as a function of
mileage for 11M and non-11M areas are drawn from "Anti­
Tampering and Anti-Misfueling Programs to Reduce In-Use
Emissions from Mo-tor Vehicles," EPA-AA-TSS-83-10, Office of
Mobile Sources-, December 31, 1983.

Weighted average mileages by vehicle category are calculated
from data contained in MOBILE3.
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TABLE 2-13

FRACTION OF LEAD BURNED THAT IS EXHAUSTED, a s

All years

a 1 .*s .J

.75 1975-1980 .40

1981+ .44

*. is used for all vehicles using unleaded gasoline and for
sl,j vehicles without catalysts using leaded gasoline.

**a· . is used for catalyst equipped vehicles using leaded gasoline.s2,]
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TABLE 2-14

FRACTION OF CATALYST EQUIPPED VEHICLES WITH CATALYST REMOVED, Pi·

11M

Non-11M

.017

.045

.050

.195

*Fractions obtained from "Anti-Tampering and Anti-Misfueling Programs to
Reduce In-Use Emissions From Motor Vehicles," U.S. EPA, December 1983.
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TABLI~ 2-15

FRACTION OF CATAI.YST AND NON-CATALYST VEHICLES BUILT TO USE UNLEADED FUEL

LDV LDTI LOTI I

F F F F F . FI, i ,CAT 1,1,NL,NOCAT 2,t,CAT 2.i.NL.NOCAT 3.t.CAT 3.i.NL.NOCAT

1975 0.919 0.081 0.871 0.123
1976 0.980 0.020 0.775 0.225
1977 1.000 - 0.917 . 0.083
197ti I .000 - 0.930 0.069
1979 1.000 - 0.966 0.034 0.992 0.008
1980 1.000 - 0.973 0.027 1.000
19til 1.000 ' - 0.989 0.011 1.000

~ 1982 1.000 - 1.000 - 1.000
N

1.000I· 1983 1.000 - 1.000 -
N

1984 1.000 1.000 1.000....... - -
1985 1.000 - 1.000 - 1.000
1986 1.000 - 1.000 - 1.000
1987 1.000 - 1.000 - 1.000
1988+ 1.000 - 1.000 - 1.000

Sources: lI.S. EPA Federal Register: federal Certification Test Results 1915-18 and 1982-~4.

EEA Estimates of Emibsion.Control Systems Projections.



3. EXAMPLE CALCULATION OF LIGHT-DUTY VEHICLE LEAD EMISSIONS

PROBLEM

For an area characterized by light-duty vehicles driving under cyclic

conditions with an average speed of 19.6 miles per hour, calculati the

areawide lead emission rate for the year 1985. Assume an inspection and

maintenance program has been implemented in this area. The simplified

misfueling rates from Table 2-12 will be used.

SOLUTION

Use equations (2-4); (2-5), (2-6), and (2-7) to plug into equation (2-3)

to get emission factors by vehicle class. Use individual class factors

to plug into equation (2-2) for total areawide lead emissions in 1985.

Tl,1985 • l.0

n - 1985

i • 1 • LDV

s • 19.6 mph

PbL,1985 • 1.1 g/gal

Pb NL,1985 • 0.014 g/gal

a~1,1966-1985 • 0.75

a 52 ,1975-1980 • 0.40

a s2 ,1981-198> • 0.44

C • 0.79s

'P1 • 0.017

r 1 • 0.09
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(EF. )1,n,S
(3-1)

----------------------------------------------------------------------------
1985

EF1,1985,1906 - ~ (EF1,j,1985,L) x (FL,I,j)
j-1966 .

+ (EFI ,j,1985.NL) • (FNL.I,j)]' -I,j

(3-2)

Use the following equations to plug into equation (3-2) and sum over the

appropriate model yearso

EF -l,j,1985,L

x

For j-1966-1970

(1.1(0.887) + 0.014(0.113»)

.75 • .928
E 1 . (0079) .. 1 .c, ,J -C, ,J

(3-3)

EF -1,j,1985,L

For j-1971-1974

EF - (1.01(00916) + 00014(00084»)l,j,1985,L

x .75 -.958
E .(0079) E
C,l c,i

For j-1975-1985

~.j(0.724) + 0.014(0.276»)

x .75 - .776
E 1 . (00 79) E 1 .c, ,J C, ,J

0-5)

---------------,-------------------------------------------------------------
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For j-1975-1985

EF -fO•014 (0.91)(0.75) + 1.1(0.09)
1, j, 1985, NL l

(F1,j,NL,NOCAT + (0.017)(F1,j,CAT)(0.75)

+ 1.1(0.09)(0.983)(F1 . CAT)(a 1 ·)1'tJ, s, tJ

0-6)

x 1
E 1 .(0.79)c, tJ

- Xl .
J ]

E 1 •c, tJ

X'l ......:.:..u..
1975 .0665
1976 .06389
1977.06303
1978 .06303
1979 .06303
1980 .06303
1981 .06795
1982 .06795
1983 .06795
1984 .06795
1985 . ~ 06795

Plugging the appropri~te values into equation (3-1), we arrive at the

values shown in Section C of Table 3-1. Adding summation (l) and

summation (2) we get: EF • 0.0132 (g/mi).1,85,19.6

Note: This example is an estimate of lead emissions from light-duty

vehicles only. Therefore, the total emi~sion rate from all vehicle

classes for an area in calendar year 1985 can be expected to be con­

siderably higher.
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TABLE 3-1

EXAMPLE CALCULATIONS
LIGHT-DUTY VEHICLE PARTICULATE EMISSION RATE

LESS THAN 10 HICRO~S FOR THE YEAR 1985

A. Emission Factor Component Calculation Inputs

Hodel (FNL • l .j )(mdj (FJ..l.j)(al •j )
Year. ml . F F E F ' F

__ ~ctd E
_-1. ~ ---.!-!J _NL. I oj. _hLJ ~shl 1.j .CAT uJ~J.Nh~NOCAT _ cl ,j

1985 I II.UJ8 0.934 - 24.6 1.000 - .00144

/ 1984 2 U.142 0.94U - 23.8 1.000 - .00561
1983 3 0.125 0.947 - 23.2 1.000 - .00510
1982 4 O. III 0.954 - 22.9 1.000 - .00462

::( 19tH 5 0.098 0.939 - 21.5 1.000 - .00428
w 1980 6 0.084 0.966 0.000 19.6 1.000 - .00414
I

0.09'7~ 1979 7 0.075 0.875 17 .8 1.000 - .00369 .00041
1978 IS 0.065 0.865 0.1.2(» 16.6 ,1.000 - .00339 .00049
1977 9 0.055 0.838 0.158 15.5 1.000 - .00297 .00056
1976 10 0.047 0.863 0.134 14.8 0.980 , 0.020 .00274 .00043
1975 11 0.040 0~869 0.128 13 .8 0.919 0.081 .00252 .00037
1974 12 0.032 - 1.000 12.6 - - - .00254
1973 13 0.026' - 1.000 12.<) - - - .00202
1972 14 0.021 - 1.000 13.1 - - - .00160
1971 15 0.015 - 1.000 13.2 - - - .00114
1970 16 0.011 - 1.000 13.9 - - - .00079
1969 17 0.007 - 1.000 13 .9 - - - .00050
1968 18 0.003 - 1.000 13.9 - - - .00022
1967 19 0.003 - 1.000 13.9 - - - .00022
1966- , 20t 0.004 - 1.000 13.9 - - - .00029
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TABLE 3':'1

EXAMPLE CAI.CULATIONS
LIGIIT-DUTY VEIlICLE PARTlCUI.ATE EMISSION RATE

LESS Tl~N 10 MICRONS FOR THE YEAR 1985 (cont'd)

B. Emission Factor Summation Description

Summation (1) calculates the emission factor component in Equations (3-2). (3-3). and (3-4) that
are used in Equation (3-1). . ,

Summation (2) calculat~s the emission factor component in Equation (3-5) that is used in
Equation (3-1).



TABLE 3-1

EXAMPLE CALCULATIONS
LlGUT-UUTY VEHICLE PARTICULATE EMISSION RATE

LESS TUAN 10 MICRONS FOR TilE YEAR 1985 (cont'd)

c. Emission Factor Calculations

. 2

~

l.J
I
0\

Yt:ar, .
~

1985
1984
1983
1982
1981
1980
1979
1978
197.7
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966-

SUM:
EF -1,1985,19.6 - 0.0132 (g/rni)

(EF I ,j,1985,L)
U'L I .) (mlj ), , J ,

0.0003
0.0004
0.0004
0.0003
o.OO())
O.UII:'I,
0.0019
0.0015
0.00 II
0.0007
0.0005
0.0002
0.0002
0.0003

0.01.05

(EF I .j.1985,NL)

(FNL,I,j) (ml;j)

0.0001
0.0004
0.0003
0.0003
0.0003
0.0003
0.0002
0.0002
0.0002
0.0002
0.0002

0.0027



APPEND IX N - \

DIESEL POWERED TRANSIT BUSES

IlrrRODUCTION

This appendix presents an alternative methodology for calculating
emission factors for full-size diesel powered transit buses. Because of
the similarities between buses and trucks in terms of inertia weight and
engine type, EPA- combines buses and trucks in the heavy duty vehicle
class. Chapter 7 describes the standard procedure for determining
emission factors for diesel powered heavy duty vehicles. Both the
certification and emission factor test procedures for bus engines involve
the use of the EPA engine transient test which is described in Chapter
7. The-resultant engine emission data can then be converted to gram per
mile values through the use of conversion factors as discussed in the EPA
report "Heavy Duty VehicleEll'lission Conversion Factors, 1962-1997,"
EPA-AA-SDSB-84-1. This has been the standard methodology for calculating
transit bus emission factors in previous AP-42 documents and can continue
to be used if desired.

Based on recent research and analysis, EPA believes that the application
of the standard h~avy-dutyvehicle emission factor. methodology for diesel
powered transit buses is not completely accurate. Because transit buses
operate exclusively in urban areas, typically on the most populated
corridors, and emit pollution at ground level, public exposure to transit
bus emis·sions is relatively high and EPA has begun to analyze the issue
in greater. depth. EPA has recently completed- two test programs to
identify the ac;:tual emissions from in-use transit ·buses. These programs
involved buses which were temporari1t removed from operating service and
which were tested as-is (Le., without additional ma.intenance) in their
chassis configurations over test cycles designed specifically to simulate
transit bus operation. The gram per mile emission factors obtained
directly from these chassis test programs differ significantly from the
emission facto.rswhich would be calculated indirectly from engine test
data and conversion factors.

It must be stressed that EPA' s analysis of transit bus emissions is
ongoing. The data base currently includes just 2 bus engine designs_ and
a total of 7 transit buses. Trahsit bus emissions can be affected by
many parameters such as engine type, design, age, and state of
maintenance; vehicle size and transmission; type of test cycle utilized;
whether No.1 diesel fuel or No. 2 diesel fuel is used; etc._ E;PA is not
now able to identify the exact contributions of the various parameters to
the overall emission factor offsets, but is --continuing to investigate
these relationships. Despite the limited data base, EPA believes that,
for buses, in-use chassis emisSions data provide a more accurate estimate
of actual emission factors than does the general heavy-duty methodology
based on engine emission data and conversion factors. EPA will update
AP-42 ·as more information becomes avai lable on this issue.
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TEST PROCEDURES

The EPA heavy-duty engine transient test procedure is used for
certification purposes as well as for general emissions testing. This
involves operating an engine over a test cycle that consists of engine
speed and load transients. There are two primary issues with respect to
the representativeness of the EPA engine transient test in characterizing
transit bus emissions. One, recent analysis shows that generating
emission factors from engine, data and conversion factors is not as
straightforward for transit buses as it is for heavy-duty trucks. This
has encouraged EPA to utilize bus chassis emission testing which
generates gram per mile values directly. Two, since the design of the
EPA engine transient test was based on truck operation, it does not
represent typical transit bus operation. Transit buses are known for
their low average "speed, stop-and-go operation and high acceleration and
deceleration rates.

Accordingly, in recent transit bus test programs EPA has utilized two
chassis test cycles which simulate transit bus operation: 1) an EPA bus
driving cycle generated at the same time and from a similar data base as
the official certification engine test, and 2) the central business
district phase of the SAE Type, II Fuel Consumption Test Proce,dure for
buses. Both of these are chassis transient cycles with low average
speeds and high acceleration rates. Both cycles have yielded dynamometer
fllel economies which are very near to in-use fue 1 economies, and EPA
bel"ieves that these cycles yield emissions which ,"are representative of
actual emissions.

EMISSIONS

There are many different diesel engines which have been utilized in
transit buses, but two engines designed and built by Detroit Diesel
Allison (OOA) Division of General Motors have dominated the transit bus
market. Until recently the standard bus engine was the DDA, 7l-series
engine, typified by the DDA 6V-7lN, a natur'ally-aspirated" two-stroke,
six-cylinder diesel engine, .and its eight-cylinder counterpart, the DDA
8V-71N. It has been estimated that the 71-series engines are installed
in over 80 percent of the transit buses currently operating in the U.S.
Recently, the 71-series engines have been replaced in most new bus
applications by the DDA 6V-92TA. a turbocharged, two-stroke, six-cylinder
diesel with lower fuel consumption and emissions. EPA bus testing
programs have focused on these two engine designs and the first two
subsections will give emission factors for exhaust hydrocarbons. carbon
monoxide, nitrogen oxide. and particulate matter from buses equipped with
these two engines. The third subsection will give guidance for buses
with engines other than DDA designs.
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As discussed in Chapter 7, diesel powered heavy duty vehicles are
considered to have insignificant crankcase and evaporative hydrocarbon
emissions and thus no such emission factors are given. It is not
possible at this time to disaggregate transit bus emission factors into
zero mile emission levels and emission deterioration rates as is done
throughout the rest of AP-42. This is because of the limited transit bus
data base as well as the complications due to the fact that transit bus
engines are _typically rebuilt 2 or 3 times during the lifetime of the
bus. The best indicator of expected emissions deterioration is engine
mileage since the last rebuild rather than total bus mileage.
Accordingly, aggregate emission- factors are given below, for each major
pollutant from individual engine designs, which EPA believes are
representative of the average e.missions from transit buses over their
lifetimes. Finally, there are no speed or temperature correction factors
available at this time for transit bus emissions.

Buses with DDA 71-Series Engines

EPA's Office of Research and Development has performed emission testing
of four buses with 71-series engines as part of a larger overall test
program described in the EPA report "Characterization of Heavy-Duty Motor
Vehicle Emissions Under Transient Oriving Conditions'," (full report,
dated October 1984, available as NTIS PB85-124l54; project swnmary, dated
December 1984, EPA-500/S3-84-104). All four buses ·are GMC RTS II buses
and are part of the San Antonio, Texas transit fleet. Three of the
engines were sold in 198b and the fourth was sold in 1978. The engines
had accumulated between 137,000 and 247,000 mil~s prior to testing. Each
of the buses was tested two times over the EPA bus cycle as received,
without maintenance being per~ormed, with No. 1 diesel fuel. No idle
testing was performed. Table N-1 gives the average emissions for these
four buses equipped with DDA 71-series engines.

Buses with DDA 5V-92TA Engines

EPA's Office of Mobile Sources has tested three buses with 6V~92TA

.engines as one task of a contract described in the EPA report "Emissions
Characterization of Heavy-Duty Diesel and. GasQline Engines and _Vehicles"
(EPA 450/3-85-001, March 1985). All three buses are GMC RTS II buses and
were tested as received from the Houston,' Texas bus fleet. Two of the
engines were sold in 1983 whi le the third had been produced in 1982.
Engine mileage ranged from 55,000 to' 139,000 miles. Two of the buses
we.re tested with No. 1 diesel fuel, while the third bus utilized No. 2
diesel fuel. One bus was tested twice over the EPA bus cycle only, the
second bus was tested twice over both the EPA bus cycle and the SAE
central business district cycle, and the third bus was tested once over
both cycles. Emissions data for both the EPA and SAE cycles were similar
and have been aggregated for che latc.er two buses, while only EPA bus
cycle data are availa1?le for the first bus. Hot stabilized idle tests



N-4

were performed on each bus with the transmission in drive and the air
conditioninq off. It should be noted that both the EPA bus and SAE
central business district cycles include a fraction of time at idle.
Thus, the idle emission factors need only be used in situations where
idle is the only operatinq mode. Table N-l qives the averaqe emissions
for these three buses equipped with DDA 6V-92TA enqines.

-Buses with Other Engines

EPA has no bus chassis data on full-size buses with enqines other than
the DDA 71-series and 6V-92TA enqines ~ The EPA recommendation is to use
an averaqe of the emission factors for the 71-series and 6V-92TA
enqines. These averaqe values are also shown in Table N-l.

SAMPLE CALCULATION

Given the transit bus emission factors in Table N-l, the only other data
needed to calculate aggreqate annual transit -bus emissions are a
breakdown of - the enqines used in a particular transit fleet and
associated annual mileaqe accumulation. Accordinq to the American Public
Transit Association, there were 62,000 transit buses in the U.S. in 1982
which traveled approximately 1.67 billion' miles. Thus, on ~verage,

transit buses accumulate 27, 000 miles per year. In reality, newer buses
typically have hiqher annual mileaqes while older buses, some of which
are only used as substitutes, usually accumulate fewer miles. Annual
vehicle miles, traveled data are available from individual transit
autho ri ties.

As an examp~e, assume that an urban area has a transit fleet of 500 buses
and . that 300 of the- buses utilize DDA 71-serie-s engines and accumulate on
averaqe 25,000 miles per year, 100 of the buses utilize DDA. 6V-92TA
enqines and averaqe 35, 000 miles per year, and the remaining 100 buses
utilize other enqines and averaqe 28,000 miles_ per year. The total
annual particulate emission loading from these buses, based on the
emission factors in Table N-l~ would be (300 x 25, 000 x6. 27-) + (100 x
35,000 lC 4.77) + (100 x 28,000 x 5.52) = 79,200,000 grams per year or
87.2 standard tons per year.
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Table N-l

Diesel Powered Transit Bus Emission"Factors
(grams per mile, except for idle)

Bus Engines !!L. ..9L NOx ~

DDA 6V-71N, 8V-71N 3.59 77.5 24.4 6.27

DDA 6V-92TA 3.10 26.2 27.7 4.77

Other engines(average) 3.35 51.9 26.1 5.52

All engines at idle 0.46 0.40 2.84 0.10
(grams per minute)





Part II - OFF-HIGHWAY MOBILE SOURCES

INTRODUCTION

This section contains emission rates for eight types of off-highway
mobile sources. The emissions of six of these types of sources are
unchanged from the previous edition and supplements. Changes have been
made inboard powered vessels and diesel powered heavy-duty construction
equipment. The changes for these two sources are summarized below.

Inboard Powered Vessels Only one item has been changed since the
previous edition. This change was the deletion of the 1550 horsepower
diesel emission factors from Table II-3. 3 because they were for a 1550
horsepower steam engine and not a diesel engine.

Construction Eguipment The emission factors for heavy-duty diesel
construction equipment are based on a recent study by Environmental
Research and Technology, Inc. Some of the categories of construction
equipment have changed. The-emission factors for heavy-duty gas powered
construction equipment are the same as in the previous edition.

Comments on Other Studies Recently there have been two studies
undertaken for off-highway mobile sources. The first one deals strictly
with inboard powered vessels, and' is entitled "Emission Factor
Docwnentation. for AP-42: Section 3.2.3 Inboard Powered Vessels" (EPA
450/4-84-001). The second report discusses locomotives, construction
equipment and inboard powered vessels, and is entitled "Recommended
Revisions to Gaseous Emission Factors for Several Classes of Off-Highway
Vehicles - Final Report" (EPA 46013-85-004, March 1985) . The fo~lowing

are EPA's comments on material presented in these reports relative to
AP-42.

Locomotives - The current emission factors for 19comotives are based on
tests of three in-use locomotives. The second report located data on at
least fifteen new locomotives, and recommended updating the emissions to
this new data set. The· report also suggested that the duty cycle for
locomotives include some engine shut-down in place of some' engine idle,
mostly based on the fact that fuel costs are higher and companies would'
encourage' engine shut-down as ~ cost saving measure. The previous
emission factors do not asswne any engine' shut-down during .the duty
cycle. EPA has not adopted the new emission factors, and instead has
retained the previous emission factors for two reasons. First, there
does not appear to be any verifiable basis for picking the percent of
engine shut-down time during the duty cycle. _ Second, EPA has become
aw~re of a larger data set of in-use locomotives- with emission data. EPA
.intends to analyze these data in the near future, and feels it would be
inappropriate to update the locomotive emission factors with the fifteen
locomotives on an interim basis, only to change them at a later date.

Inboard Powered Vessels - The first report compiled available data on
inboard powered vessels and attempted to estimate the emission factors.

II-i



The second report critiqued the first report, and found some
inconsistencies in the manner in which the emission factors were
estimated. The second report recommended only two changes to the
existing emission factors -- one was the removal of the 1550 horsepower
emission rates from Table II-3.3. (This engine was a steam boiler, and
not diesel powered as presented.) This we have done. The second was
the addition of some new emission rates for diesel engines above 3000
horsepower, but at only one .load setting and in units which were
inconsistent with those in Table II-3. 2. EPA investigated the
possibility of converting the new data into the old units but had no
basis for estimating the appropriate conversion factor. Therefore, the
previous emission factors (at 3600 horsepower) are retained.

Future Work - Beside locomotives, EPA may also soon undertake a study of
emissions from new aircraft. Emission standards for new aircraft took
effect in 1984; therefore, all 1984 and newer aircraft should have lower
emissions than the rates presented herein. However, the present emission
rates for aircraft are sufficient for now, since the majority of aircraft
in use are pre-1984 uncontrolled technology.

II-ii



II- 1 AIRCRAF'l'

II- 1.1 General

Aircraft engines are of two major categories, reciprocating piston
and gas turbine.

In the piston engine, the basic element is the combustion chamber,
or cylinder, in which mixtures of fuel and air are burned and from which
energy is extracted by a piston and crank mechanism driving a propeller.
The majority of aircraft piston engines have CWo or more cylinders and
are generally classified according to their cylinder arrangement -
either "opposed" or "radial". Opposed engines are installed in most

light or utility aircraft, and radial engines are used mainly in large
transport aircraft. Almost no singlerow inline or V-engines are used in
current aircraft.

The gas turbine engine usually consists of a compressor, a combus­
tion chamber and a turbine. Air entering the forward end of the engine
is compressed and then heated by burning fuel in the combustion chamber.
The major portion of the energy in the heated air stream is used for
aircraft propulsion. Part of the energy is expended in driving th-e
turbine, which in turn drives the compressor. Turbofan and turboprop
(or turboshaft) engines use energy from the turbine for propulsion, and
turbojet engines use only the expanding exhaust stream for propulsion.
The terms "propjet" and "fanjet" are sometimes used for turboprop and
turbofan, respectively.

The aircraft- in the following tables include only those believed to
be significant at present or over the next few years.

Fev piston engine aircraft data appear here. Military fixed wing
piston aircraft, even trainers, are being phased out. One piston
engine helicopter, the TH-SSA "Osage", sees extensive use at one train­
ing base at Ft. Rucker, AL (EPA Region IV), but engine emissions data
are not available. Most civil piston engine aircraft are in general
aviation service.

The fact that a particular aircraft brand is not listed in the
following tables does not mean the emission factors cannot be calculated.
It is the engine emissions and the time-in-mode (TIM) category which

:Z/80 Inlt"rnal Cumhu!"linn EII/ltint"~nur(·t"!" II-I-I



determine emissions. If these are known, emission factors can be
calculated in the same way that the following tables are developed.

The civil and military aircraft classification system used is shown
in Tables II- 1-1 and II- 1-2. Aircraft have been classified by kind of
aircraft and the most commonly used engine for that kind. Jumbo jets
normally have a miximum of about 40,000 pounds thrust per engine, and
medium range jets about 14,000 pounds thrust per engine. Small piston
engines develop less than 500 horsepower.

11- 1.2 The Landing/Takeoff Cycle and Times-in-Mode

A landing/takeoff (LTO) cycle incorporates all of the normal
flight and ground operation modes (at their respective times-in-mode),
including: descent/approach from approximately 3000 feet (915 m) above
ground level (AGL), touchdown. landing run. taxi in, idle and shutdown,
startup and idle, checkout, taxi out, takeoff, and climbo~t to 3000 feet
(915m) AGL.

In order to make the available data manageable, and to facilitate
comparisons, all of these operations are conventionally grouped into
five standard modes: approach, taXi/idle in, taxi/idle out, takeoff and
climbout. There are exceptions. The supersonic transport (SST) has a
descent mode preceding approach. Helicopters omit the t~keoff mode.
Training exercises involve "touch and go" practice. These omit the
taxi/idle modes, and the maximum altitude reached is much lower~ Hence,
the duration (TIM) of the approach and climbout modes will be shorter.

Each class'of aircraft has its'own typical LTD cycle (set of TIMs).
For major classes of aircraft, these are shown in Tahles I1- 1~3 and
11-1-4. The TIM data appearing in these tables should be used for

guidance only and in the absence of specific obserlations. The military
data are inappropriate to primary training. The civil data apply to
large, congested fields at times of heavy activity.

All of the data assume a 3000 foot AGt inversion height and an
average U.S. mixing depth. This may be inappropriate at specitic
localities and times, for which specific site and time inversion height
data should be sought~ Aircraft emissions of concern here are those
released to the atmosphere below the inversion. If local conditions
suggest higher or lower inversions, the duration (TIM) of the approach.
and climbout modes must be adjusted correspondingly.

A more detailed discussion of the assumptions and limitations
implicit in these data appears in Reference 1.

Emission factors in Tables 11- 1-9 and II- 1-10 were determined
using the times-in-mode presented in Tables II- 1-3 and II- 1-4, and
generally for the engine power settings given in Tables 11- 1-5 and
II- 1-6.
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Table II-I-I. CIVIL AIRCRAFT CLASSIFICATlON ol

Aircraft
No.

Supersonic transport

BAC/Aarospatiale Concorde 4

Short, medium, long range
and jumbo j eu

Mfa.

R1l TF Olymp. 593-610

BAC 111-400 2
Boeing 707-320B 4
Boeing 727-200 3
Boeing 737-200 2
Boeing 747-200B 4
Boeing 747-200B 4
Boeing 747-200B 4
Lockheed L1011-200 3
Lockheed L10I1-IOO 3
McDonnell-Douglas DC8-63 4
McDonnell-Douglas OC9-50 2
McDonnell-Douglas OCIO-30 3

Air carrier turboprops ­
commuter, feeder line and
freiihters

R1l
P&W
P&W
P&W
P&W
P&W
R1l
1Ul
1Ul
P&W
P&W
GE

TF
TF
TF
TF
TF
TF
TF
TF
TF
TF
TF
TF

Spey 511
JT3D-7
JTIfD-17
JT8D-17
JT90-7
J19D-70
RB211-524
RB211-524
RB211-22B
JT3D-7
JT80-17
CF6-50C

Beech 99
GO/Convair 580
OeRavilland Twin Otter
Fairchild F27 and FH227
GrUllllllan Goose
'Lockheed L188 Electra
Lockhead LIOO Hercules
Swearingen Metro-2

Business jets

Cessna Citation
Oassault Falcon 20
Gates Learjet 240
Gates taarjet 35, 36
Rockwell International

Shorel1ner 75A

Business turboprops
(EPA Class P2)

Beech B99 Airliner
DeHavilland Twin Otter '
Shorts Skyvan-3
Swearingen Merlin IlIA

General aviation piston
(EPA Class Pl)

2
2
2
2
2
4
4
2

2
2
2
2

2

2
2
2
2

PWC
All
PWC
II

.PWC
All
All
GA

P&W
GE
GE
GE

GE

pwe
k'WC
GA
GA

TP
TP
TP
TP
TP
TP
TP
TP

TF
TF
TJ
TF

TF

TP
TP
TP
TP

PT6A-28
501
PT6A-27
I. 0&. 7
PT6A-27
501
501
TPE 331-3

JTl5D-l
CF7OO-2D
CJ610-6
TPE 731.-2

CF iOO

PT6A-27
PTI!A-27.
TPE-331-2
TPE-331-3

2/8e»

Cessna 150 1 . Can 0 0-200
Pipe~ Warrior 1 Lyc 0 0-320
Cessna Pressurized

Skymaster 2 Can 0 TSIO-360C
Piper ~avajo Chieftain 2 Lyn 0 TIO-540

abReferences 1 and 2.
Abbreviations: TJ - tubojet, TF - turbofan, TP - turboprop,' R ­
reciprocating piston, 0 - opposed piston. All - Catroit Diesel Allison
DiVision of General MOtors, Can - Teledyne/Continental, GA - Garrett
AiResearch. GE - General Electric. Lyc - Avco/Lycoaing, P&W - Pratt &
Whitney, PWC - Pratt &Whitney Aircraft of Canada. 1Ul -'Rolls Royc•.

Inlt'rnul CumhU!'liun Enuint· ~Uur('t'~ II- 1.3
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- Table II-I-2. MILITARY AIRCRAFT CLASSlflCATIONa...
-----

Aircraft Power plant

.ls510n OOD I'opular lIa.,e Manufacturerb
Service No. & Type

c
Mfg. b Designation

(Clas,,) Designat Ion

Co.hat A-I, Skyllawk HcD-Doug USN, USMC I TJ P60W J52, J65
A-7 Corsair 2 Vought USN I TF All, P60W TF41, TFlO
F-4 Phanto. 2 HeD-Doug USAF, USN 2 TJ GE J79
F-5 Freedoa Flghterl Northrop USAF 2 T.I CE .185

Ttger 2
F-14 "(NIc8t c'ru_an USN 2 TF P60W TF10, F401
F-15A Eagle HeD-Doug USAF 2 TV P60W FIOO
F-16 - COIN USAV I TV P60W FI00

("I'J
'USAF.~ lloaber B-52 Stratofortres" Boeing 8 TJ. TF P&W J57, TFll--"I, 'I'ran"port"S.- I'atrollAnt bub C-5A Callixy C,EJ.AC USAF 4 TF GE TF19-- C-BO lIercules GELAC USAF, USN, USCG 4 TP All T56

'~

J(C-U5 Stratotanker Boeing USAF 4 TJ P60W .157
"'1 C-I41 StarUfter CELAC USAF 4 TF P60W TF)).,
~

I'-)C Orton CAI.AC USN 4 TP All T56

~ S-)A Viking CALAC USN 2 TF GE TF]4

~
:0 "rainer T-]4C Turbo Mentor Beech IISN I TP PWC PT6A
'.I- 1'- ]8 Talon' Northrop USAF 2 TJ GE J85

Helicopter UH-IH Iroquols/lluey Bell USA, USN I TS Lyc, GE 1'5], T58
HII-1 Sea King/Jolly Sikorsky USAF, USN, USCG 2 TS GE T58

(:reen Co lant
CI!-47 Chinook lIoeing Verlol USA 2 TS Lyc TS5

----------------
:Refert!R"" 1. IISN - II.S. Navy, IISHC - U.S, Harine Corps, USAF - U.S. Air Force, USCG '- U.S. Coast Gulfrd, USA - U.S. Ar.y.

Abbrevlat Ions: All - "etrolt Diesel All ison Illvlslon of Gtmeral Motors, CALAC - Lockheed - Cal Hornla, GDH'W - General Dyna.lcs,
H. Worth, c:F. - (;"neral El"ctric, (:~:LAC - lockheed-Georgia, ,Lyc - Lyco.ing, HcO-Doug - .lcDonnell Douglas, P60W - Pratt & Whitney,
I'WC - Pratt to Whhney Aircraft of eanada. '

cT.I _ Turbojet, TF - Turbofan, 1'1' - Turboprop, TS - Torb05haft.

1-:'
........
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Table 11-1-3. TYPICAL DURATION FOR CIVIL LTO CYCLES

'AT LARGE CONGESTED METROPOLITAN AIRPORTSa

Aircraft

COtlDDercial
carrier

Taxi/ Takeoff
Idle out

~

Climbout Approach Taxi/ Total
Idle in

Jumbo, long
and medium
range jetb

cTurboprop

Transport­
piston

General
aviation

Business jet
c·Turbop-rop

Pistond

Helicopter

19.0

19.0

6.5

6.5

19.0

12.0

3.• 5

0.7

0.5

0.6

0.4

0.5

0.3

2.2

2.5

5.0

0.5

2.5

5.0

6.S

4.0

4.5

4.6

1.6

4.5

6.0

6.5

7.0

7.0

6.5

6.5

7.0

4.0

3.5

32.9

33.5

23.2

15.5

33.5

27.3

20.0

abReference 3.
Same times as

Cs .
dame tunes as

Same i:imes as

2/HO

Data given in minutes.
EPA Classes 12, T3and T4 (Note b, Table n-l-S).
EPA Classes Tl and P2'(Note b, Table II-l-S).
EPA Class PI (Note b, Table n- 1-5) •

(nlt'rnal (:()mhll~lilln Enuint" ~lIl1rc'I'" II- I.~



Table II-1-4. TYPICAL DURATION FOR MILITARY LTO CYCLESa

Aircraft

CombatC

TIMb

Code

Taxil Takeoff
Idle out

Mode-

C1imbout Approach Taxil Total
Idle in

USAF

USNd
1

2

18.5

6.5

0.4

0.4

0.8

0.5

3.5

1.6

11. 3

6.5

34.5

15.5

Trainer ­
Turbine

USAF T-38 3

USAF general 4

USNd 2

Transport ­
Turbinee

USAF general 5

USNf 6

USAF B-52
and KC-l35 7

Military -
Piston 8

12.8

6.8

6.5

9.2

19.·0

32.8

6.5

0.4

0.5

0.4

0.4

0.5

. 0.7

0.6

0.9

1.4

0.5

1.2

2.5

1.6

5.0

3.8

4.0

1.6

5.1

4.5

5.2

4.6

6.4

4.4

6.5

6.7

7.0

14.9

6.5

24.3

17.1

15.5

22.6

33.5

55.2

23.2

Military ­
Helicopter 9 8.0 6.8 6.8 7.0 28.6

aReference 1. Data given in minutes. USAF U.S. Air Force, USN - U.S.
, Navy.
°TIM Code defined in Table II-1-5.
~Fighters and attack ~raft only.

Time-in-mode is high~y variable. Taxi/idle out and in times as high as
25 and 17 minutes, respectively, have been noted. Use local data base if
possible.

eInc1udes all turbine craft not specified elsew.here (i.e., transport,
fcargo, observation, patrol, antisubmarine, early warning, and utility).

Same as EPA Class P2 for civil turboprops.

tI- l·tI 2/80



Mode

Table 11-1-5. ENGINE POWER SETTINGS FOR TYPICAL EPA

LTO COMMERCIAL CYCLESa

Power setting (% thru~t or horsepower)
b b bClass Tl. P2 Class T2.T3. T4 Class Pl Helicopter

Taxi/Idle (out)
Takeoff
Climbout
Approach
Taxi/Idle (in)

Idle
100

90
30

Idle

Idle
100

85
30

Idle

Idle
100

75 - 100
4Q

Idle

Undefined

~eferences l-and 3.
As defined by EPA (Reference 3):

Class TI is all aircraft turbofan or turbojet engines except Class T5
of rated power less than 8000 lbs thrust.

Class T2 is all turbofan or turbojet aircraft engines except Classes
. T3. T4 and T5 of rated power· of 8000 lbs thrust or greater.

Class T3 is all aircraft gas turbine engines of the JT3D model family.

Class T4 is all aircraft gas turbine engines of the JT8D model family.

Class T5 is all aircraft gas turbine engines on aircraft designed to
operate at supersonic speeds.

Class Pl is all aircraft piston engines. except radial:

Class P2 is all aircraft turboprop engines.

Table II- 1-6. ·ENGINE.POWER SETTINGS FOR A TYPICAL LTO

MILItARY CYCLEa

Mode Power setting (% thrust or horsepower)

Military . Military Military
transport jet piston

Taxi/Idle (out) Idle Idle 5 - 10
Takeoff Military Military or

Afterburner 100
Climbout 90 - 100 Military 75
Approach 30 84 - 86 30
Taxi/Idle (in) Idle Idle 5 - 10

a Reference 1.

Military
helicopter

Idle

60 - 75
45 - 50

Idle

2/8H Inlt-rnaJ CUlnhll ..1ion Enl.!i nt' ~Ull rc'c' .. II- J-1
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.-:.
'" TABLE 11-1-7 (CONTINUED)=-

Model-Serie. Mode Fuel RUe CO HOc ToLal HC
d SO· Particulate"

MlI~ Typ.b
I •Ib/hr . klllhr Ib/hr kl(hr Ib/hr "-lIhr Ib/hr "-lIbr 'b/hr kllhr Ib/br kllhr

JT)O-7 Idle IOU 4S9.5 140.8 6).87 1.n 1.01 114.6 56.51 1.01 0.46 0.4/- 0.11'
PloW TF Takeoff 9956 4516 8.96 4.06 116.4 57.)4 4.98 1.16' 9.96 4.51 1.15 ).7

Climbout 1188 '714 15.56 7.06 78.6 )5.65 ).lI \.49 . 1.19 ).71 8.5 ).9
Approach )084 1399 60.14 17.28 16.n 7.42 6.48 VJ4 1.08 1.40 1.0 ).6

JT8D-17 Idle 1\50 52\.6 19.10 17.74 ).91 \.71 10.10 4.51 1.15 0.51 0.)61. 6 0.16';11
PloW TF Takeoff 9980 4517 6.99 ).17 201.6 91.90 .50 0.117 9.91 4.5) 1.7 \.7

CII,.;.}bout 7910 3588 7.91 ).59 lil.4 55.97 .40 0.181 7.91 ).59 1.6 \.2
Approach 1810 1275 20.U 9.111 19.}9 8.110 \.41 0.640 1.11 \.18 \.5 0.(,8- _..

1.1'- JT90-7 Idle 11149 838.7 141.4 64.59 5.n 2.60 55.10 24." \.85 0.84 \.0-- P .. W TF Takeoff 16142 7311 ).ll \.47 474.6 215.3 0.81 0.)67 16.14 7.U ).75 \.1
~ Climbout 1319) 5'184 6.60 I." 281.) 1l8.0 \.U 0.599 13.19 5.98 4.0 \.8
~ Approach 4648 1I08 44.6~ 20.14 36.15 16.44 4.65 2. \I 4.6S 1.1l 2.} 1.0

--._-~-_._-,-- --,... JT9D-70 Idl" 1800 816.5 61.l0 n.16 5.76 2.61 12.24 Q.55 \.80 o.n
~ P ..W TF Takeoff 19380 8191 ).118 \.76 600.8 t7Z.5 2. CH \. 32 19.)8 8.79 (anume JT90-7..- Climbout 159110 n48 4.79 2.11 386.7 175.4 2.40 \.09 15.911 7.15- daLe)- Approach 5850 2M4 7.61 ).45 41.}9 2\.50 2.6l 1.19 5.85 2.65-..- -
'!. JT150-1 Idl" 21S 97.52 19.46 8.83 0.54 0.245 7.48 3.}9 O.U 0.10_.

PWC l'F Takeoff 1405 617.} 1.41 9.640 14.19 6.44 0 0 \.41 0.64
~.. Climbout· It47 565.6 1.25 0.567 11.)5 5.15 0 0 I.lS 0.57= Approach 481 218.2 11.45 5.19 2.45 1.11 1.59 0.711 0.48 O.ll
t"'l --------- PT6A-27 Idle 115 52.16 7.)6 ].]4 0.18 0.117 5.71 1.61 0.11 0.05
·E. PWC TP T .. keoff US 192.8 0.4) 0.195 ].n 1.51 0 0 0.4] 0.19- Climbout 400 1 181.4 0.48 0.118 2.80 1.27 0 0 0.40 0.18- 215 4.95 2.14 0.816 0.41 0.213.. Approach 91.52 \.jlO O.U 0.10
.!.- PT6A-41 Idle In 66.6 S 16.95 1.6'1 0.19 O.llZ 14.94 6.78 0.15 0.07..

PWC TP l'akeoU 510 ll\. 3 ~.f>0 \.111 4.07 1.85 0.89 0.404 0.51 O.B-., Climbout 473 214.6 ].01 1.39 . 3.58 1.62 0.96 0.05 0.47 0.21
~ Approach 2n IU.8 9.50 4.31 1.27 0.576 6.20 2.81 0.27 0.12;

Spey 555 _151
-

Idle .,,, 41S 8].2 17.7 1.6 0.7 86.0 4].5 0.92 0.41
RR TF Takeoff 5734 2600 6.5 ].0 109.2 49.5 29.5 11.4 5.71 2.60

Climbout 4677 ll21 0.0 0.0 68.7 ]1.2 2.5 1.1 4.68 2.12
. Approach 1744 791 ]4.8 15.8 10.l 4.6 14.l 6.5 1.74.0.79

Spey MI< 51 .. ,1 Idle 946 429.1 104.4 47.l6 0.785 0.]56 80.0)' ]6.}0 0.95 0.4l 0.17 0.077
RR TF Takeoff 7057 nOI 16.16 7.ll 156.7 71.08 \).97 6.l4 7.06 3.l0 16.0 7.3

Climbout 575l 2609 . 0.0 0.0 1\6.8 ~2.98 0.0 0.0 5.75 2.61 10.0 4.5
Approach l204 999.1 48.11 ll.09 16.00 7.26 lO.56 9.ll l.lO 1.00 1.5 0.68

M45H-01t Idle ]66 166.0 55.63 25.23 0.622 0.282 11.5] 5.2) 0.37 0.11
RR (8rletoll Takeoff l590 . 1628 7.18 l.26 32.31 14.66 0.718 0.326 l.59 1.62
TF Climbout 3160 14)} 9.48 4.30 25.l8 1\.47 0.632 0.287 l.16 1.43

H Approach 1067 484.0 53.56 24.29 3.57 1.6l 6.61 3.00 1.07 0.48
H
I-'...-
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TARLE II-I-' (CONTINUED)--------_.__._-._---- _.. . - . -_.- - ..----- .

-,
:

Model-Seriu

Mfll~ Typeb
. Mode Fuel Rate'

Iblhr-'" -kglhr

Co
lb/hi -lili/hr

NOC

•[b/hr -\Il!hr
Total HCd

Ib/hr kl/hr

SOe•
Iblhr kllhr

P/Jr"ClII.~ef
lb hr k hr

0.107 0.0 0·..--------
0.4l7 0.01 0
0.427 0.01 0
0.385 0.01 0

0.7U-0.O 0.0
0.55 0.03 0.01
0.43 0.02 0.01
0.31 0.01 0.01.-------
0.350 0.0 0.0
0.806 0.03 0.01
O.63Z 0.02 0.01
0.609 0.02 0.01

o

fyne ll • i
RR TP

0-200
Con.

RD-lII-llDi Idle 1118 779.3 131.6 . ~4:4l 5.31 l.41 100.1 45.36 I.n 0.78
RR TF Takeoff 14791 6709 5.6l l.55 504.1 U8.7 19.14 n.u '14.79 6.71

CUmbout Ill05 5536 14.89 6.75 301.9 136.9 8.30 3.76 U.11 5.54
Approach 076 19/15 93.78 4l.54 n.l6 14.63 3l.1614.59 4.38 1.99

Rb-lll.524i Idle i769 1102.4 35.91 16.29 4.74 1.15 5.43 1.46 1.71 0.80
RR TF Takeoff 17849 8096 7.ll 3.3l 660.4 299.6 1.96 0.889 17.85 8.10

Climbout 146811 666l 7.34 3.B 470.0 213.l 2.50 1.13 14.69 6.67
Approach 5450 2472 11.72 5.32 62.89 28.53 0.545 0.247 5.45 2.47

HIS-401.0b l Idle lW ··-14V-·-io.ol"·--4~-O~8l5 0.)74 0.924 0.419 o.n O.IS
RR TF Takeoff 2400 10119 2.40 1.0'1 30.. 0 Ii bl O.llO 0.054 2.40 1.09

Climbout lllO 966.l l.77 1.26 24.07 10.n 0.107 0.049 2.13 0.97
Approach 775 351.55.04 l.l9 3.811 1.16 0.155 0.070 0.78 0.35

"Oa;i-;rla1T .·Jdle---··--4'i'I--·-"8b:4--31.'"6" -IT06-0. 292: ---0 I llZ5.52--1-1:58- '0.41 0.19--------- .-
1(1( TP Takeoff 1409J 639.1 4.79 2.17 8.51 ),lU, 8.75 3.97 1.41 0.64

Climb",.1 IH8 566.1 4.Zb 1?3 5.55 l.5Z 2.15 0.975 125 0.S7
_.~!:,pr:oach ~~.~ __ .__ ~92 ..~ .. ~.!..:!~ __ ~.:~4__ !~568__~S,8 0.0 0.0 O~~~_ _ ~.l_9.• .

Idle bl9 2110./1 40.79 18.50 0.477 0.21t. 6.63 3.01 0.62 0.211
Takeoff 111l' 107b I.ll 0.549 n.11 12.30 2.87 1.31 l.n 1011
C:limbout 21/111 9ll.S 1.29 0.5115 25.l3 II." 2.63 1.19 2.19 0.99
Approach 10?5 49b.7 11.30 5.13 9.00 4.011 2.68 1.22 1.10 0.50

-oi~~;u"s;;3ii~il;-'---'--106-o---'li88---142.7-'-iS5~-9:72----4.41 119.3 54.11 3:0-';--'1.39 ------.. ---
MK610 Takeoff 52200 23673 1513.8 686.5 542.9 246.i! 151.4 68.7 5Z.Z 23.7
RR IDrl.toll CUmboul 19700 8936 275.8 125.1 169.4 76.1:14 31.52 14.30 1,.70 •.94
TJ Dc.cent 5.. 00 l4.49 4l6.b l'U.5 18.9 8.1. 132.3 60.0 5.4 2.4

Approach 98! I, 4455 f51.8 lO·1.9 41.25 18.71 93.30 42.32 9.1l 4.46
- --.-- - ---.-- ----'._--

t"'l
.~--rr.
'F.­.--"'-
"'I"l,.
,-.

~-:leirr.

/

.==:::::--.:=:..~...:.:_----- - ..

,,;,
'-
~-



/

I":'
'-
~-

--·:t
::!

=
r
:=----.,­..--·
rr1­·.';•.­·..
I

~...
.j

H
H
I­·

TARLE 11-1-7 (CONCLUDE()~

Model·Seriea Mode Fuel RUe CO Ncf Toul "Cd SO·
paruc;v~

Mf&~ Typ,!> klthr Ib/hr
I

kl!hr
x

Ib/hr Ib/hr kl!hr Ib/hr kl/hr Ib/hr klfhr Ib/br hr

o·no Idle 9.48 4.30 10.11 4.63 0.0049 0.0011 O.HO 0.159 0.0 0.0
Lye. a Takeoff 89.1 ".4 96.0 43.5 0.195 0.088 1.05 0.475 0.01 0.01

Climbout 66.7 )0.3 66.0 19.9 0.165 O.llO 0.U6 o.ns 0.01 0.01
Approach ·46.5 11.1 56.8 15.8 0.044 0.010 0.89' 0.406 0.01 0.0

10-3l0-0IAO Idle 7.84 ).56 4.86 1.10 0.009 0.0041 0.183 0.118 0.0 0.0
Ly". a Tal<eof( 91.67 41.57 109.3 ,49.55 0.167 . 0.0756 1.047 0.475 0.01 0.01

Climbout 61.4l n.es 54.55 24.74 0.344 0.156 0.588 0.267 0.01 0.01
Approaell 37.67 11.08 n.S7 16.13 0.118 0.058 0.460 0.108 ' 0.01 0.0

10-360-" Idle 8.09 3.68 7.16 3.19 0.0094 0.0042 0.398 0.180 0.0 0.0
Lye. a Takeoff 10l.0 46." 12l.S S6.0 0.105 0.093 1.03 0.469 0.01 0.01

Climbout 71.7 )l.S 70.5 31.0 0.329 0.149 0';85 0.265 0.01 0.01
Appr....ch 36.6 16.6 lS.3 II.S 0.372 . 0.169 0.3SS 0.161 0.01 0.0----------

TI0-S40- Idle 15.06 11.16 32:41 14.70 0.0097 0.0044 1.706 0.774 0.01 0.0
HUl Tal<eoH ZS9 7 111.8 374.5 169.8 0.094 0.041 3.ZI .. 46 0.05 0.01
Lye . a CII'mbout Z04.S '11.7 300 ..8 136.4 0.0481 0.0118 3.40 1. 54 0.04 0.01

Appro.. eh 9',,", 45.1 12S.4 S6.? 0.138 0.062l 1.31 0.604 0.01 0.01

a!td"r"llce~ 1,2.

bAbbreyiiltion.: AI! - Oelruil Oies<:l Allisoll OiYi.i"n of Generel Motors; Con - Teledyne/Cunlinenul; GA - Garrelt AIRe.eareh; GE - General Elt". Irle;
Ly' - Aveo/Lyeomlnll; P&. W - PUll &. Wlllilley; PWC - Pr.. 1t &. Whilney Airerdl 01 Callada; RR - Roll. Hoyee; TJ - Turbojet; TF - Turbofan;
TP - T"rboprop; a - Reelproeatinll (Pieton) Oppoaed.

c
Nitrollen oxidee reported aa NO Z' .

IITllIal hvdwcarh"lls. Vllialil" "'llalllc~, illcl,!dinll ullburned hvdrucarhuns lind urllllllic .pyrolvsls products.

l:~uUur oxidee and eulfurie acid re,,,,rted al SOZ. Calculated from fuel rate and' O.OS wt" .uUur in Jet A and Jet B fuel. or 0.01 wt'" auUur In aviation _4
Ilaeoline. .'or turbine enlline., the conyer.iun i. therefore sax (Ib/hrl 0 10- 3 (fuel ratel. and for pl.ton engine•• the conyeraion i. sax IIb/hr) " 1 x 10
(fuel ratel.

rAllilarli<:ulal" dala ar" hum Relerenc" 4. Iluo:s nut includ" cundenslble compounds.

gThe IOdicilted reference dUea not apecify aerie. number for thia model engine.

h"Oiluted .mol<o:le .... JT 10. Note: JT80·ie a turbofan enlline and ie not equivalent to the JT8 (MiliUry JSZI turbojet enline.

iAII Rulls I(uvce Iiala arc has"ll U!'ullllll arhltrary 1% idle, which dues nul renect Ihe actual situatiun. III realitv. Rulls !tovee ellgines will Idle at 5-f)%
wilh curr~sll..ndi"~IY hi~her ~llIls~i..ns (Itder~nee 2).

j·lh" IIIYlllllllS 59l ellgi,,~ us~d ill the C.."c..rd~ SST ha~ a uniljuc f)'l1Il1lle "TO cVde.
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t-4
I-.-
~ Table II-i-I,O. EMISSIONS FOR MILITARY AIRCRAFT LANl>ING{fAKEOFF CYCLESa

--------_ .._---- -----_._---
AiHraft ~~ TIM

b co NO c Total IICd 50 e Particulates
No. Mod~l/5e,rles code x x

--------_._-- lJ) __ _ kg _ IL kg __11>. ____ 1& _ _ 1b __ Itg Ib kg

Flx~d Wing - Turbine

A-4C Skyhawk I J65-W-20 2 16.62 7.54 2.15 0.98 1.10 O.SO 0.46 0.21
A-7 Corsair 2 1 TP]0-.-68 2 11.10 S.O] 2.05 0.93 3.18 1.44 0.3S 0.16

'A-7 (;orllair 2 I H41-A-2 2 25.79 11.70 4.83 2.19 15.76 7.1') 0.52 0.24
8-,>:m SLratofortre~s 8 1'1'- H-P- 3/S/8 7 '>04.08 228.6S H.04 24.06 S05.76 229.41 10.24 4.64 94.08 42.67
.'-4 l'hantoOl 2 2 J79-la:-10 2 32.24 14.62 10.88 4.94 4.94 '2.24 1.46 0.66 H.92 15.39
F-S l'reedolO

~
Flt;htl.!r/Ttger 2 JU'Ha:-21 1 76.64 34.76 2.10 0.95 10.04 4.S5 0.76 0.34

~ .'-14 'rtlOlcat 2 TnO-p-412A 2 39.88 18.09 7.62 3.46 17.]6 7.87 1.24 0.56 24.24 11.00- F-I')A Eagle 2 .·100-PW-101l ·1 S4.40 24.68 29,96 n.58 2.68 1. 22 2.32 1.06 0./,4 0.20-rJ, 1'-16 - I .'IOO-I'W-IOO 1 27.20 12.3/, 14.98 6.79 1. ]4 0.61 1.16 0.S3 0.22 0.10rJ,- C-SA Galaxy "4 1"'-19-1;1'-1 5 82.12 37.2S 79.60 36.11 28.08 12.74 3.84 1. 74 4.12 1. 87.-- C-131l lIerculeli 4 'I''>.6-A-7 6 )2.36 14.68 9.60 4.35 20.28 9.20 1.60 0.]) 4.]f\ 1.98

" KC-13'> 5tratntanker 4 J57-P-22 7 220.92 100.21 24.64 11.18 18S.56 84.17 5.36 2.43 31.36 14.22
""l C-141 5tarlifter 4 HH-P-]/5/7 S 92.40 41. 91 19.20 8.71 87.68 39.77 3.00 1. 36 33.00 14.97.,

'f-]4C Turbo Mentor I P'I'6A-27 2 1.73 '0.1] 0.1'> 0.07 1. 27 0.S8 0.03 0.01::
-l T-]8 Talon 2 J85-I~E':''>.· 3 82.72 ]1.99 1. 22 0.55 10.42 4.1) 0.62 0.28
.- P-3(; Orion 4 TS6-A-7 6 ]2. ]6 14.68 9.60 4.]5 20.28 9.20 1.60 0.7J 4.36 1.98-:::Q SlA Viking 2 n14-GE-401l 6 14.18 1'>.50 4.04 1.81 6.44 2.92 1.02 0.46
'J,

lie! ic()pters - Turbine

/ uti-III Ir..qllolll/lIl1~y l' 1"'>3-1.-111> 9 I. '>'> 0.70 1.19 0.54 ,2.53 1.15 0.20 0.09
111I- ] Sea KI ng/,lo II y

I;reen GIant 'J. T58-1:F.- S 9 13.54 6.14 3.02 1. ]7 6.78 3.08 0.44 0.20 0.40 0.18
CII-47 Chinook 2 'fSS-I.-11 A 9 20.94 9.50 6.68 _.2:03 2.10 0.9S
a •
bllcference I.

1I- I-S.Od ined In Table
c
dNJtrogen oxides reported as N07'
eTotal hydrocarbons. Volatile organics, Including unburned hydrOl~arbons and organic pyrolyll1s products.
Sulfur oxides and sulfurIc acid reported as 502'

I~

"'--
::?-
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11- 1.3 Modal Emission Rates and Emission Factors per LTO Cycle

The first step in the calculation of aircraft emission factors is
the development of a set of modal emission rates. These represent the
quantity of pollutant released per unit time in each of the standard
modes. Each mode is characterized by an engine power setting (given in
Tables II-1-5 and II- 1-6) and a fuel rate (the quantity of fuel
consumed per unit time).

The following procedure is for calculation of aircraft emission
factors per LTO cycle. starting with engine modal emission rates:

1) For a specific aircraft. determine the number and model of
engines. using for example. Tables II~ 1-1 or II- 1-2.

2) Using Table II-1-7 or II- 1-8. locate the appropriate engine
data. and prepare a list of modal emission rates ·for each mode
m and pollutant p:

3) Using known military assignment and mission. or civil aircraft
type and application. u:;e Table II- 1-3 or II-1-4 to select
an appropriate set of times-in-mode (TIM) •

m

4) For each mode m and pollutant p. multiply the modal emission
rate and TIM data for each mode and the sum over all modes.
This will-yield an emission factor per engine. which must be
multiplied by the number of engines. N. to produce the emission
factor per LTO cycle. E • for an aircraft:

p

Ep • N r. (~~)
m,p

On a conveniently laid out work sheet, this calculation can be set up
easily on a hand calculator with one storage location.

Emission factors calculated in exactly this way are presented in
Tables II- 1-9 and. II-l-10.

References for Section II- 1

1. D. R. Sears. Air Pollutant Emission Factors for Military and Civil
Aircraft. EPA-450/3-78-ll7. U.S. Environmental Protection Agency.
Research Triangle Park, 'North Carolina. October 1978.

2. R. G. Pace. "Technical Support Report - Aircraft Emission Factors".
Office of Mobile Source Air Pollution Control. U.S. Environmental
Protection Agency. Ann Arbor. MI. March 1977.
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3. Control of Air Pollution for Aircraft and Aircraft Engines.
38 FR 19088, July 17, 1973.

4. M. Platt, et al.; The Potential Impact of Aircraft Emissions upon Air
Qqality, APTD-1085. U.S. Environmental Protection Agency, Research
Triangle Park, NC, December 1971.

lI-I·IH E'll~~I():\ FACT()R~ :.!. BII



II- 2 Locomotives

11- 2.1 General - Railroad locomotives generally follow one of two use patterns: railY.ard switching or road~aul
service. Locomotives can be classified on the basis of engine confIgUration and use pattern into five- categories:
2-stroke switch locomotive (supercharged), 4·stroke switch locomotive, 2·strokeroad service locomotive
(supercharged), 2-stroke road service locomotive (turbocharged), and 4-stroke road service locomotive.

The engine duty cycle of locomotives is much simpler than many other applications involving diesel internal
combustion engines because locomotives usually have only eight thr-ottle positions in addition to idle and
dynamic brake. Emission testing is made easier and the results are probably quite accurate because of the
simplicity of the locomotive duty cycle. -

11-2.2 Emissions - Emissions from railroad locomotives are presented two ways in this section. Table (I-':·I
contains average factors based on the nationwide locomotive population breakdown by category. Tablt:11-.;'2
gives emission factors by locomotive category on the basis of fuel consumption and on the basis of work output
(horsepower hour).

The calculation of emissions using fuel-based emission factors is straightforward. Emissions are simply the
product of the fuel usage and the emission factor. In order to apply the work output emission factor, however. an

TableII-2·1. AVERAGE LOCOMOTIVE
EMISSION FACTORS BASED

ON NATIONWIDE STATISTICS'

Averaae emissionsb

. Pollutant Ibll0J gal kg/l0;$ Iiter;

ParticulatesC 25 3,0
Sulfur oxidesd 57 6.8

(SOx asS02)
Carbon monox ide 130 16
Hydrocarbons 94 11
Nitrogert oxides 370 44

(NOx as N02)

Aldehydes 5.5 0.66
(as HCHO)

Organic acidsc 7 0.84

• Reterenc. 1.
b B.-cI on emIssion dera conrained in Tlble tt· 2·2

and the breakdown 'of locomorive use 0'1 eng",.
ceregory In rhe Unlred Sr._ in Reference 1.

C Olrl b.-cl on hig~V die•• dlta from Ref...ence
2. No actual locomorive PI"icullr. rlSt dar. are
avlilllbte.

d B.-cI on I fuel sulfur content of 0.4 percent from
Ref....nce J.

4{73 Internal Combustion Engine Sources II- 2·1



Tablen-2·2. EMISSION FACTORS BY LOCOMOTIVE ENGINE
CATEGORY'

EMISSION FACTOR RATING: B

Engine category

2·Stroke 2·Stroke 2·Stroke
supercharged 4-Stroke supercharged turbocharged 4·Stroke

Pollutant switch switch road . road road

Carbon monoxide
Ib/103 gal 84 380 66 160 180
kgllo3 liter 10 46 7.9 19 22
glhphr 3.9 13 1.8 4.0 4.1
g/meiric hphr 3.9 13 1.8 4.0 4.1 .

Hydrocarbon. I

1b/103 gal 190 146 148 28 99
kg/lo3 liter 23 17 18 3.4 12
g/hphr 8.9 5.0 4.0 0.70 2.2
g/metric hphr 8.9 5.0 4.0 0.70 2.2

Nitrogen oxides
(NO ll as N02)
1b/103 gal 250 490 350 330 470
k9' 103 liter 30 59 42 40 56
g/hphr 11 17 9.4 8.2 10
g/metric hphr 11 17 9.4 8.2 10

• Use IV~ factors (TableII-2·11 for pOllutants not listed in this table.

additional calculation is necessary. Horsepower hours can be obtained using the following equation:

wslph

where: w = Work output (horsepower hour)

I = Load factor (average power produced during operation dividod by availa~le power)

p = Available horsepower

h = Hours of usage at load factor (I)

After the work output has been determined. emissions are simply. the produl:t oi the work output and the
etTllSSlOn factor. An approx.imate load f:ictor for a line-haul lOComotive (road servIce) IS 0.4: J typical SWItch
engme load factor l~ approxmlately 0 06.\ _

References for Section II- 2

I. Hare. C.T. and KJ. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
Internal Combustion Engines. Part 1. Locomotive Diesel Engines and Manne Counterparts. Final Report.
Southwest Research Instit~te. San AntOniO. Texas Prepared for the Environmental Protection Agency_
Research Triangle Park. N.C.._ under Contract Number EHA 70·108. October 1972.

, Young. T.C. Unpublished Data from the Engine Manufacturers AS$OI;iatioh. Cllicago. Ill. May 1970.

3. Hanley. G.P. Exhaust Emission Information on Electro-Motive Railroad LOI:omotives and Diesel Engmes.
General Motors Corp. Warren. Mich. October \971.
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II- 3 Inbo:lrd-Powered Vessels

11-3.1 General - Vessels classified o'n the basis of use will generally fall into one of three categories: commercial.
pleasure. or military. Although usage and population data on vessels are. as a rule. relatively scarce. information on
commercial and military vessels is more readily available thllJ1 data on pleasure craft. Information on military
vessels is available in several study reports. I•S but data on pleasure craft are limited to sales·related facts and
tigures.6• IO

Commercial vessel population and usage data have been further subdivided by a number of industrial and
governmental researchers into waterway classifications I 1-16 (for example. Great Lakes vessels. river vessels. and
coastal vessels). The vessels operating in each of these waterway classes have similar characteristics such as size.
weight. speed, commodities transported. engine design (external or internal combustion). fuel used, and distance
traveled. The wide variation between classes. however. necessitates the separate assessment of each of the. waterway
classes with respect to air pollution.

Information on military vessels is available from both the U.s. Navy and the U.S. Coast Guard as a result of
studies completed recently. The U.S. Navy has released several reports that summariZe its air pollution assessment
work. 3-S Emission data have been collected in addition to vessel population and usage information. Extensive
study of the air pollutant emissions from U.S. Coast Guard watercraft has been completed by the U.s. Department
of Transportation. The results of this study are summarized in two reports. I -2 The first report takes an in·depth
look at population/usage of Coast Guard vessels. The second report. dealing with emission test results. forms the
basis for the emission factors presented in this section for Coast GUard vessels as weU as for non·military diesel
vessels.

Although a large portion of the pleasure craft in the U.s. are powered by gasoline outboard motors (see section
11-4 of this document). there are numerous larger pleasure craft that use inboard power either with or without
"out·drive" (an outboard·like lower unit). Vessels falling into the inboard pleasure craft Category utilize either Otto
I.j'cle (gasoline) or diesel cycle internal combustion engines. Engine horsepower varies appreciably from the smail
"au~liary" engine used in sailboats to th~ larger diesels used in yachts.

II- 3.2 Emissions

Commercial ~·essels. Commercial vessels may emit air pollutants under two major modes of operation:
underway and at dockside (aUxiliary power).

Emissions underway are intluenced by a great variety of factors including power source (steam or diesel). engine
size (in kilowatts or horsepow~r).- fuel used (coal. residual oil. or diesel 0111. and 'l~rating speed Jnd load.
Commercial vessels operating within or near the geographic boundaries ,)1 lh~ Lni'c:J States fall into one of the
three categories of use discussed above (Great Lakes. rivers. coastline). Table~n -a. I Jnl.! I 1-"3-2 contain emission
information on commercial vessels falling into these three categories. Table 1I-,J·J presents emission factors for
diesel marine engines at various operating modes on the basis of horsepower. These data ale applicable to any vessel
haVing a similar size engine. not just to commercial vessels.

, Unless a ship receives auxiliary steam from dockside facilities. goes immediately into drydock. or is out of
operation after arrival in port. she 'Continues her emissions at dockside. Power must be made available for the ship's
lighting. heating. pumps. refrigeration. ventilation, etc. A few steam ships use auxiliary engines (diesel) to supply
power. but they generally operate one or more main boilers under reduced draft and lowered fuel rates-a very
inefficient process. Motorships (ships powered by internal combustion engines) normally use diesel.powered
generators to furnish auxiliary power. I 7 Emissions from these diesel.powered generators may also be a source of
underway .emissions if they are used away from port. Emissions from auxiliary power systems. in terms of the

1/75 Internal Combustion Engine Sources II- 3-1



TableII-3-1. AVERAGE EMISSION f ~ I..JRS FOR
COMMERCIAL MOTORSHIPS BY WATERWAY

CLASSIFICATION
EMISSION FACTOR RATING: C

Classe

Emissionsa River Great Lakes Coastal

Sulfur oxidesb

(SOx as 502'
kg/l03 liter 3.2 3.2 3.2
Ib/l03 gal 27 27 27

Carbon monoxide
kg/l03 liter 12 13 13
Ib/loJ gal 100 110 110

Hydrocarbons
kg/103 liter 6.0 7.0 6.0
Ib/10J gal 50 59 50

Nitrogen oxides
(NOx as N02)

Ikg/1oJ liter 33 31 32
Ib/103 gal 280 260 270

I

IExpreaed II function of fu.1 consumed {b8Md on emislion dltl from
R.fer.nce 2 Ind poQU!ltion/usege d.te from R.f.rences 11 througtt 16.

bcalcut.ted. not milIUm. Biled on 0.20 percent sulfur content fu.1
.~ densitY of 0.854 kg/liter 17.121b/gell from R.fer.nce 17.

t:Very IPQroximlte OIIrtlcul.te emission fleton from R.ferenCII 2 Ir.
470 g/hr (t.04 Ib/hrl. Th. r.f.rence does not COnt'ln suffici.nt
informltion to celcul.t. fuel-baled fletors.

quantity of fuel consumed. are presented in Table 11-3-4. In some instances. fuel,quantities used ~may not be
available. so calculation of emissions ?ased on kilowatt hours (kWh) produced may be necessary. For operatmg
loads in excess of ~ero perc~nt. the mass emiSSions I·: 1i in kilograms per hour (pounds per hour) are given by:

el = Iclef (1)

where: k '"' a constant that relates fuel consumption to kilowatt hours.2

that is. ,3.63 X 10-4 1000 liters fuel/kWh

or

9.59 x 10-5 1000 gal fuel/kWh

I'"' the load. IcW

ef = the fuel-specit1c emission factor from Table 3.2.3-+. kg! 103 liter lib! 103 gall

II-3-1 EMISSION FACTORS 1!'75
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TahleII-3·2. EMISSION FACTORS FOR COMMERCIAL STEAMSHIPS-ALL GEOGRAPHIC AREAS
EMISSION FACTOR RATING: D------ . ------~_._._- - -.__ ._- ._- --.------ ---" ~--------------------- ----- -----_." -----------

~-_:_--. ----._--
Fuel and operating modea

Residual oilb Distillate oilb
---_.- -- _._-- -- .... -._-_.. -

Uoteling Cruise FilII Hoteling Cruise Full

klJ/IO' 11l/10' kg/IO' IIl/lOJ kg/10 J 11l/10J kgl10J IIl/lOJ kg/10 J 11l/10} kg/10} Ib/10}
Pollulanl liter gal liter gal liter gal liter gal liter gal liter gal

ParticulatesC 1.20d 10.0d 2.40 20.0 6.78 56.5 1.8 15 1.78 15 1.78 15

Sulfur oxides 19.15 1595 19.1S 1595 19.1S 159S 17.05 142S 17.05 1425 17.OS 142S
ISOx as S021e

Carhon 'fllonoxidec Negd Negd 0.414 3.45 0.872 7.27 0.5 4 0.5 4 0.5 4

Hydrocarbonsc 0.38d 3.2d 0082 0.682 0.206 1.72 0.4 3 0.4 3 0.4 3

Nitrogen oxides 4.37 364 6.70 55.8 7.63 63.6 2.66 22.2 2.83 23.6 5.34 44.5
INOx as N021

aThe OIM!rillllly m"tles are based on Ihe pe'r~elllage01 maXlnlum ava,lable power: "holeliny" is 1010 11 percent 01 availaIJle power. "Iull" is 100 percent 01 available power. and
"~rurse" IS an IIIlelflled,ale power (35 \0 75 perce"', depending on the test oryanization and vesseltestedl.

h Tesl "'yallllallnns used "Navv Special" luel 011. whIch is nOt a 'rue residual 011. No vessel test daia were availahle lor reSIdual 011 combustion. "Residual" oil results are Irom
Relerences 2. 3. and 5. "Dist,lIale" 011 resuhs arc foom Relerences 3 and 50nlv. Exceptions are noted. "NavV DIStillate" was used as distillate test luel.

clil",~ufale, cilrbon mnnux,de, .....1hv,hocarhon emISSIon laclors lor· distillate 0,1 combustion are based on stationary bOIlers (see Scction 1.3 "I this documentl.
'nclerence t8 ..ullcales Ih ..1 cillhon Ifu,"oxlde emlllc,l during hOleling IS small enough '0 be conSIdered ncg"g'ble. Tlus reference also places hydrocarbons at 0.38 kgltO' Ii'er 13.2

111/10 I 'Jail itnd "ilr1l~ulillea' 120 kyllO' Iller 1\00 Ih/l0' 9i111. These data are lIIc1uded lor ~()mple'cnessonly and are not necessarilv comparable with o'her tabula'ed data.
eEmlSSlon laclOlS Itsted are "heOlcltcal 11\ Ihal thcy are based on all 'he sullur in tile luel ~onvcrling '0 sullur dioxide. AClualtest dala Irom Relerences 3 and 5 conlirm the validity ot
'hese Iheorellcal laclors. "S" IS luel sullur conler". 11\ pelcent.



TableII-3·3. DIESEL VESSEL EMISSION FACTORS BY OPERATING MODEa

EMISSION FACTOR RATING: C

Emissionsb

Nitrogen oxides
Carbon monoxide Hydrocarbons (NOx as N02)

Ib/l03 kgl10J Ib/l03 kg/l03 Ib/l03 kg/l03

Horsepower I Mode gal liter gal liter gal liter

200
I

Idle 210.3 25.2 391.2 46.9 6.4 0.8
Slow 145.4 17.4 103.2 12.4 207.8 25.0
Cruise 126.3 15.1 170.2 20.4 422.9 50.7
Full 142.1 17.0 60.0 7.2 255.0 30.6

JOO Slow' 59.0 7.1 56.7 6.8 I 337.5 40.4
Cruise 47.3 5.7 51.1 6.1 i 389.3 46.7
Full 58.5 7.0 21.0 2.5 275.1 33.0

500 Idle 282.5 33.8 118.1 14.1

I
99.4

I
11.9

Cruise 99.7 11.9 44.5 5.3 338.6 40.6
Full 84.2 10.1 22.8 2.7. I 269.2 I 32.3

600 I Idle 171.7 20.6 68.0 8.2 I 307.1 I 36.8I

Slow 50.8 6.1 16.6 I 2.0 I 25~.5 I 30. j

I Cruise 77.6 9.3 24.1 2.9 I 349.2 I 41.8
700

I
Idle 293.2 35.1 I 95.8 11.5

!
246.0 . I 29,5

I Cruise 36.0 4.3 8.8 1.1 452.8 54.2
900 I Idle

I
223.7

I
26.8 249.1 I 29.8 107.5 12.9

I
2/3 62.2 7.5 16.8

I
2.0 , . 167.2 20.0

- Cruise 80.9 . 9.7 17.1 2.1 ! 360.0 43.1

I
I

.j I
I I

I
I I

1 I
1580 i Slow 122.4 14.7

!
-

I
- I 371.3 I 44.5

Cruise 44.6 5.3 - - I . 623.1 i 74.6
I !I Full 237.7 28.5 i 16.8 2:0 472.0 I 5.7

2500 , Slow 59.8 7.2 I 22.6.

I
2.7 419.6 I 50.3

\

. 2/3 126.5 15.2

I
14.7 1.8 326.2 I 39.1

Cruise 78.3 9.4 16.8 2.0 391.7 I 46.9
Full 95.9 11.5 21.3 I 2.6 399.6 47.9

3600 I Slow 148.5 17.8

I
60.0 I 7.2 367.0 44.0I i2/3

I
28.1 3.4 25.4

I
3.0 358.6 43.0

Cruise 41.4 5.0 32.8 4.0 339.6 40.7
i Full 62.4 7.5 29.5 3.5 307.0 36.8

aReference 2.
bpart,culate' and sulfur o"odes data are not avaIlable.
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TableII-3-4. AVERAGE EMISSION FACTORS FOR DIESEL·POWERED ELECTRICAL
GENERATORS IN VESSELsa

EMISSION FACTOR RATING: C

Emissions

Sulfur oxides Carbon

I
Hydro· Nitrogen oxides

Rated Load,c (SOx as S02)d monoxide carbons (NOx as N02)

output,b % rated Ib/l0J kg/l0J Ib/l0J kgl103

I
Ib/l03

I' kg/l03 Ib/l03 kg/l03

kW output gal liter gal liter gal liter gal liter,

20 0 27 3.2 150 18.0 263 I 31.5 434 52.0
25 27 3.2 79.7 9.55 204 24.4 444 53.2
50 .

I
27 3.2 53.4 6.40 144 17.3 477 57.2

75 I 27 3.2 28.5 3.42 84.7 10.2 495 59.3
40 0

I
27 3.2 153 I 18.3 I 584 70.0 214 25.6

25 27 3.2 89.0 10.7 370 44.3 219 26.2
I I

226 27.150 27 3.2 67.6 I 8.10 I 285 34.2
75 27 3.2 64.1 7.68 ! 231 27.7 233 27.9

200 0

I
27 3.2 134 I 16.1 I 135 16.2 142 17.0

25 27 3.2· 97.9 I 11.7 33.5 4.01 141 16.9
50 27 3.2 62.3 7.47 17.8 2.13 140 16.8
75 I 27 3.2 26.7 I 3.20' 17.5 . 2.10 137 16.4

500 0 27 3.2 58.4

I
7.00 209 25.0 153 18.3

25 27 3.2 53.4 6.40 109 13.0 222 26.6
50 27 3.2 48; 1 5.76 81.9 9.8 293 35.1
75 27 3.2 43.7 \ 5.24 59.1 7.08 364 43.6

aReference 2.

bMax,mum rated Output of the diesel,pOwered generatbr.

cQeneratOr electrical output (for example. a 20 kW generator at 50 percent load eQuals 10 kW output).

. dCalculatad. not measured, basad on 0.20 percent fuel sulfur content and density of 0.854 kg/liter (7.12 Iblgal) from Reference 17.

At zero load conditions. mass emission rates (el) may be approximated in terms of kg/hr (lbihr) using the
following relationship:

(~)

wh~r~. k = a -:onstam that relates rated output and fuel consumpllon.

that IS.

or

1000 liters fuelikW

1.83 x 10.5

the rated output. kW

lOOO gal fuelikW

the ruel·,peciric ~mlssion factor from Tabl~II-3·~. kg' 103 liter nbil03 gal)

Pleasure cralt. Many of the engme designs used in Inboard pleasure craft are also used either in military vessels
(diesel) or in highway vehicles (gasoline). Out of a total of 700.000 inboard pleasure craft registered in the Cnited
States in 197~. nearly 300.000 were inboard/outdrive. According to sales data. 60 to 70 percent of these
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inboard/outdrive craft used gasoline·powered automotive engines rated at more than 130 horsepower.
b

The
remaining 400,000 pleasure craft used conventional inboard drives that were powered by a variety of powerplants,
botn gasoline and diesel. Because ~mission data are not available for pleasure craft. Coast Guard and automotive
data 2 • I 9 are used to characterize emissi\?n factors for this class of vessels in T;1ble II-3·;.

Military vessels. Military vessels are powered by a wide variety of both diesel and steam power plants. Many of the
emission data used in this section are the result of emission testing programs conducted by the U.S. :-.Iavy and the
U.S. Coast Guard. I •J ,5 A separate table containing data on military vessels is not prOVided here, but the included
tables should be sufficient to calculate approximate military vessel emissions.

TABlEII-3.·S. AVERAGE EMISSION FACTORS FOR INBOARD PLEASURE CRAFTa

EMISSION FACTOR RATING: D

Based on fuel consumption

Diesel engineb Gasoline engineC Based on operating time

kg/1 oj I Ib/10J I kg/·10J
\lb/10

J I Diesel engineb Gasoline engin':!c

Pollutant liter
f

gal I liter gal I kg/hr Ib/hr I kg/hr I Ib/hr
t

Sulfur oxidesd
I I

3.2 I 27 0.77 6.4 - - 0.008 I 0.019
(SOx as S02i I i

I

Carbon monoxide I 17
I

140 149 11240 1.69
:

3.73- - \
!

Hydrocarbons

I
22 180 10.3 86 - - 0.117 0.258

I

Nitrogen oxides I 41 i 340 15.7 131 - - I 0.179 0.394
(NOx as N02) t

\
I I

I I

I

aAverage emission factors are based on. the duty cycle develOped for large outboards <> 48 kilowatts or > 65 horseoower) f-rom Refer.
ence 7. The abOve factors take ,nto account the ,mpact of water ~rubblngof underwater gasoline eng,ne exhaust. also from Relerence
7. All values g,ven are for single engIOe craft and must be modified for mUltiple engine vessels.

beased on tests of diesel eng,nes in Coast Guard vessels. Reference 2.
Ceased on tests of automotive engines, Reference 19. Fuel consu"!'ptlon of 11.4 I,ter/hr 13 gal/hrl assumed. The reSulting factors are
only rough estimates. .

deased on fuel sulfur content of 0.20 percent for diesel luel and 0.043 percent for gasohne from Relerences 7 and 17 Calculated uSing
fuel denSity of 0.740 kg/I,ter (6.17 Ib/gall for gasOhne and 0.854 kgi"ter l7.12 lblgall tor d'esel luel.

References for Section II- 3

I. Walter. R. A.. A. 1. Broderi..:k. 1. C. Slurm. and E. C. Klaub~rt, USCG Pullution .~alement Prol!ram: A
Preliminary Study of Vessel and Boat Exhaust Emissions. U.S. Department of Transportation. Transp~rtatlon
Systems C~nter. Cambndge. Mass. Prepared for lhe United States Coast Guard. Waslungton. D.C. R~port ';"1.1.
DOT·TSC·USCG·7:·3. November 1971. 119 p.
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7. Hare. C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
Internal Combustion Englnes. Final Report Part 2. Outboard Motors. Southwest Research Institute. San
Antonio, Tex. Prepared for the Environmental Protection Agency, Research Triangle Park, N.C., under
Contract No. EHS 70·108. January 1973.57 p.
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9. Mercruiser Sterndrivesl Inboards 73. Mercury Marine. Division of the Brunswick Corporation. Fond du Llc.
Wisc.1972.
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11. Transportation Lines on the Great Lakes System 1970. Transportation Series 3. Corps of Engineers. United
States Army, Waterborne Commerce Statistics Center. New Orleans. La. 1970.16 p.

12. Transportation Lines on the Mississippi and the Gulf Intracoastal Waterway 1970. Transportation Series 4.
Corps of Engineers, United States Army. Waterborne Commerce Statistics Center. New Orleans. La. 1970. 232
p.

13. Transportation Lines on the Atlantic, Gulf and Pacific Coasts 1970. Transportation Series S. Corps 'of
Engineers. United States Army. Waterborne Commerce Statistics Center. New Orleans, La. 1970. 201 p.
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14. Schueneman. J. J. Some Aspects of Marine Air Pollution Problems on the Great Lakes. J. Air Pol. Control
Assoc. 14:23·29. September 1964.

15. 1971 Inland Waterborne Commerce' Statistics. The American Waterways Operations. Inc. Washington. D.C.
October 1972. 38 p.
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17. Hare. C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
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Park. N.C .. under Contract No. EHS 70·108. October 1972.39 p:
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Association. Portland. Ore. November 1969.)

19. Study of EmIssions from Light·Duty Vehicles in Six Cities. Automotive Environmental Systems'. Inc. San
Bernardino. Calif. Prepared for the Environmental Protection Agency. Research Triangle Park. N.C .. under
Contract No. 68.Q4.Q041. June 1971.
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II- 4 Outboard-Powered Vessels

II-4.l General - Most of the approximately 7 million outboard motors in use in the United States are 2·stroke
engines With an average available horsepower of about 2S. Because of the predominately leisure·time use of
outboard motors; emissions related to their operation occur primarily during nonworking hours, in rural are:lS,
and during the three summer months. Nearly 40 percent of the outboards are operated U1 the states of New York.
Texas, Aorida, Michigan. California, and Minnesota. This distribution results in the concentration of a large
portion of total nationWide outboard emissions in these states. ~

II- 4.: Emissions - Because the vast majority of outboards have underwater exhaust. emission measurement is
very difficult. The values presented in Table I I-4·! are the approximate atmospheric emissions from outboards.
These data are based on tests of four outboard motors ranging from 4 to 6S horsepower. 1 The emission results
from these motors are a compoSite based on the nationwide breakdown of outboards by horsepower. Emission
factors are presented two ways in this section' in terms of fuel use and in terms of work output (horsepower
hour). The selection of the factor used depends on the source inventory data available. Work output factors are
used when the number of outboards in use is available. Fuel·specific emission factors are used when fuel
consumption data are obtainable.

TableU-.4·1. AVERAGE EMISSION FACTORS FOR OUTBOARD MOTORSI
EMISSION FACTOR RATING:-B

Based on fuel_ consumption Based on work ou tDu t e

Pollutant b Ib!10J gal kg!1 OJ -I iter g!~phr g!metric hphr

Sulfur oxides d 6.4 0.77 0.49 0.49
(SOx as 502)

Carbon monoxide 3300 400 250 250
Hydrocarbons • 1100 130 85 85
Nitrogen oxides 6.6 0.79 0.50 0.50

INO x as N02)

- a Referenel 1. Caal ,n this table Irtlmiaions to thl atmosphlra. A portion of thl axh...st rlmeins blhind ,n
the _tar.

b PI"leullte amiaion flctors art nen "'Iillble -bectuse of thl problems involved with measurament from an
underWitar Ixhlust sYstam but arl considlrld negl igible.

e Hor.po_r hours are elleulltld by multiplVing thl _rage po_r produeld dU(lng the hours of usage by
the populltlon of outboards in I given Irtl. In thl Ibsence of CIItl socifie to I given geographic; Ifel. the
hphr vllue can bI estimetld using ",er. nttionwtdl vatuft from Referenee 1. Referenee 1 repo"s the
",erege po_r produced (not thl "'lillb'l po_rl II 9.1 hp Ind thl "'Ir. annul' usage plr engine as 50
hours. Thus. hphr -. lnum-btr of outboardSl (9.1 hpl ISO hours/outboard·ye.-t. Mltric: hPhr • 0.9863 hphr.

d Bisid on fuel sulfur content of 0.043 parcent from Rtflrlnee 2 Ind on a densitY of 6. 17 Ib/gel.
e IneludlS exhlUst hydrocarbons only. No crankcase emISSIOns occur blcause thl mejorltY of outboards an!

2·stroke Inginft thlt use crlnkel. induction. EvaporltlVl amiaions Int Iimitld by the widesorlld USI of
unvlntld tlnks. -
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References for sections II-4

1. Hare, C.T. and K.J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
Internal Combustion Engines. Part II, Outboard Motors. Final Report. Southwest Research Insti'tute. San
Antonio, Texas. Prepared for the Environmental Protection Agency, Research Triangle Puk, N.C .. under
Contract Number EHS 7~ 108. January 1973.

2. Hare, C.T. and KJ. Springer. Study of Exhaust Emissions from Uncontrolled Vehicles and Related Equipment
Using Internal Combustion Engines. Emission Factors and Impact Estimates for Light-Duty Air-Cooled Utility
Engines and Motorcycles. Southwest Research Institute. San Antonio, Texas. Prepared for the Envirorunental
Protection Agency. Research Triangle Park, N.C., under Contract Number EHS 7~ 108. January 1972.
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II- 5 Sman. General Utility Engines

II- 5.1 General-This category of engines comprises small 2·stroke and 4·stroke, air·cooled. gasoline·powered
motors. Examples of the uses of these engines are: lawnmowers. small electric generators, compressors, pumps.
minibikes. snowthrowers. and garden tractors. This category does not include motorcycles, outboard motors, chain
saws, and snowmobiles, which are either included in other parts of this chapter or are not included because of the
lack of emission data.

Approximately 89 percent of the more than 44 million engines of this category in service in the United States
are used in lawn and garden applications. l

II-s.1 Emissions-Eniissionsfrom these engines are reported in Table II-s·l. For the purpose of emission
estimation. engines in this category have been divided into lawn and garden (2·stroke), lawn and garden (4·stroke).
and miscellaneous (4·stroke). Emission factors are presented in terms of horsepower hours. annual usage. and fuel
consumption.

References for Section II- 5

I. Donohue. J. A.. G. C. Hardwick. H. K. Newhall. K.S. Sanvordenker. and N. C. Woelffer. Small Engine Exhaust
Emissions and Air Quality in the United States. (presented at the Automotive Engineering ConlJess, Society of
Automotive, Engineers, Detroit. January 1972.)

Hare. C. T. and K.•J. Springer. Study of Exhaust Emissions from Uncontrolled Vehicles and Related
Equipment Using Internal Combustion Engines. Part IV. Small Air-Cooled Spark Ignition Utility Engines.
Final Report. Southwest Research Institute. San Antonio; Tex. Prepared for the Environmental Protection
Agency, Research Triangle Park. N.C .• under Contract No. EHS 70·108. May 1973.
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TableII-&-l. EMISSION FACTORS FOR SMALL. GENERAL UTILITY ENGINESa•b

EMISSION FACTOR RATING: B

Sulfur I Nitrogen Aide·
oxidesc i Carbon Hvdrocarbons oxides hydes

Engine (SOx as S02) Particulate monoxide Exhaust EvaporativeO (NOx as N02) (HCHO)

2·Stroke, lawn
and garden

g/hphr 0.54 7.1 486 214 - 1.58 2.04
g/metric 0.54 7.1 486 214 - 1.~ 2.04
hphr

glgalof 1.80 23.6 1,618 i 713 - 5.26 6.79
fuel

g/unit· 38 470 33,400 14,700 113 108 140
year

4-Stroke, lawn
and garden

gihphr 0.37 0.44 279 23.2 - 3.17 0.49
g/metric 0.37 0.44 279 23.2 - 3.17 0.49

hphr
g/gal of 2.37 2.82 1,790 149 - 20.3 3.14

fuel
I

I Ig/unit· I 26 31 19,100 1,590 113 217 34
year I I

,
4-Stroke

,

mi'scellaneous
g/hphr 0.39 0.44 250 15.2 - 4.97 0.47
g/metric 0.39 I 0.44 250 15.2 - - 4.97 0.47

hphr I

I
I I

g/galof 1.45 2:77 I 1,571 95.5 - 31.2 2.95
fuel·

g/unit·
I

30 34 I 19.300 1,170

I
290 384 36I,

Iyear : ,

aReference 2.

bValues lor g/un,t;vear were calculated assuming an annual usage 01 50 hours and a 40 percent load factor. Factors lor glhchr can
be used ,n 'nstances where dnnual usages. load lactcrs, and rjlted horseoowerare known. Horsepower hours are the product 01 the
usage ,n hours. the load lactor. and tne rated horsecower.

cValues c;llculated. not measured, based on the use 01 0.043 cercent sulfur content luel.

dValues calculated Irom annual luel consumption. Evaporative 10SSl!S from storage and IolI,ng operations are not ,ncluded Isee
Chapter 41.
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II-6 Agricultural'Equipment

11-6.1 General - Farm equipment can be separated into two major categories: wheeled tractors and other farm
machinery. In 1972, the wheeled tractor population on farms consisted of 4.5 million units with an average power
of approximately 34 kilowattS (45 horsepower). Approximately 30 percent of the total population of these
tractors is powered .by diesel engines. The average diesel tractor is more powerful than the average gasoline tractor,
that is, 52 kW (70 hp) versus 27 kW (36 hp).l A considerable amount of population and usage data is available
for farm tractors. For example, the Census of Agriculture reports the number of tractors in use for each I:ounty in
the U.S.2 Few data are available on the usage and numbers of non· tractor farm eqUipment, however. Self·propelled
combines. forage harvesters. irrigation pumps, and auxiliary engines un pull·type combines and balers are examples
of non·tractor agricultural uses of internal combustion engines. 'Table 1I-h·1 presents data on this equIpment for
the L·.S.

11- b.: Emissions - Emission factors for wheeled tractors and other farm machinery are presented in Table
r [-0':, Estimating emissions from the time·based emission factors-grams per hour (glhr) and pounds per hour
(Ib,hr)-requires an average usa'ge value in hours. An approximate figure of 550 hours per y'ear may be used or. on
the basis of power. the relationship. usage in hours =450 + 5.:4 (kW .37.2) or usage in hours =450 + 3.89 (hp·
50) may be employed. l .

The best emissions estimates result from the use of "brake specific" emission factors (gikWh or 8/hphr).
Emissions are the product of the brake specific emission factor, the usage in hours. the power available, and the
load factor (power used divided by power available). Emissions are also reported in terms of fuel consumed.

TableII-6-1. SERVICE CHARACTERISTICS OF FARM EQUIPMENT
(OTHER THAN TRACTORSla

Units in TYPical Typical power Percent Percent
Machine service. x lOJ size kW hp gasoline diesel

Combine. self· 434 4.3m 82 110 50 50
propelled (14 ttl

Combine, pull 289 24m 19 25 100 a
. type (8 ftl

Corn pickers 687 2·row _0 - - -
and picker·
shellers

Pick·up balers 655 5400 kg/hr 30 40 100 a
(6 ton/hr)

Forage 295 3.7 m 104 140 a I 100
harvesters (12ft) or

3-row

Miscellaneous 1205 - 22 30 50 50

aRetllrenee 1.

bUnpowered.
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TableII-6-2. EMISSION FACTORS FOR WHEELED FARM TRACTORS AND
NON·TRACTOR AGRICULTURAL EQUIPMENTa

EMISSION FACTOR RATING: C

Diesel farm Gasoline farm
Diesel farm Gasoline farm equipment equipment

Pollutant tractor tractor (non·tractor) (non·tractorl

Carbon monox ide
g/hr 161 3,380 95.2 4,360
Ib/hr 0.355 7.46 0.210 9.62
g/kWh 4.48 192 5.47 292
g/hphr 3.34 143 4.08 218
kg/loJ liter 14.3 391 16.7 492
Ib/loJ gal 119 3,260 139 4,100

Exhaust
hydrocarbons

g/hr 77.8 128 38.6 143-Ib/hr 0.172 0.282 0.085 0.315
g/kWh 2.28 7.36 2.25 9.63
g/hphr 1.70 5.49 1.68 7.18
kg/l0J liter 7.28 15.0 6.85 16.2
Ib/l0J gal 60.7 125 57.1 135

Crankcase
hydrocarbonsb

Ig/hr - 26.0 - - 28.6
Ib/hr - 0.057 - 0.063
g/kWh - 1,47 - 1.93
g/hphr - 1.10 - 1.44
kg/l0J liter - - 3.01 - 3.25
Ib/loJ gal - 25.1 - 27.1.

Evaporative
hydrocarbonsb

g/unit-year - 15,600 - 1,600
Ib/unit·year - 34.4 -' 3.53

Nitrogen oxides
, (NOx as N02)

I
g/hr 452 157 210 105
Ib/hr 0.996 0.346 0.463 0.231
gikWh 12.6 8.88

I
12.11 7.03

g/hphr 9.39 6.62 9.03 5.24
kg! 103 liter 40.2 18.1 I 36·.8 11.8
Ib/l03 gal I 335 151 I 307 98.5

~dehydes

(RCHO as HCHO)
g/hr ~6.3 7.07 7.23 4.76
Ib/hr 0.036 0.Q16 "0.016 0.010'
g/kWh I

0.456 0.402 0.402 0.295
g/hphr I 0:340 0.300 0.30 0.220I

kg/103 liter 1.45 0.821 1.22 0,497
Ib/l0J gal 12.1 6.84 10.2 4.14

Sulfur oxidesc

(SOx as 502) I
g/hr I 42.2 5.56 21.7 I 6.34
Ib/hr I 0.093 0.012 0.048 \ 0.014
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TableII-6-2. (continuedl. EMISSION FACTORS FOR WHEELED FARM TRACTORS AND
NON·TRACTOR AGRICULTURAL EQUIPMENTa

EMISSION FACTOR RATING: C

Diesel farm Gasoline farm
Diesel farm Gasoline farm equipment equipment

Pollutant tractor tractor (non-tractor) (non·tractor)

g/kWh 1.17 0.312 1.23 0.377
g/hphr 0.874 0.233 0.916 0.281
kg/l03 liter 3.74 0.637 3.73 0.634
Ib/loJ gal 31.2 5.31 31.1 5.28

Particulate
g/hr 61.8 8.33 34.9 7.94
Ib/hr 0.136 0.018 0.077 0.017
g/kWh 1.72 0.471 2.02 0.489
g/hphr 1.28 0.361 1.51 0.365
kg/ 103 liter 5.48 0.960 6.16 . 0.823
Ib/l03 gal 45.7 8.00 51.3 6.86

aReference 1.

bCrankcase and evaporatIve emlUlons from diesel engines are conSIdered negligIble.

cNot measured. Calculated from fuel sulfur content of 0.043 percent ana 0.22 percent for gasoline-powered and diesel­
powered equipment. respectIvely.

References for Section n-6

l. Hare. C. T. and K. J. Springer. Exhaust Emissions from Uncontrolled Vehicles and Related Equipment Using
Internal Combustion Engines. Final Report. Part 5: Heavy-Duty Farm. ·Construction and Industrial Engines.
Southwest Research Institute. San Antonio. Tex. Prepared for Environmental Protection Agency, Research
Triangle Park. N.C.. under Contract No. EHS 70·\08 .. August 1973.97 p.

County Farm Reports. U.S. Census of Agriculture. U.s.. Department of Agriculture. Washington. D.C.
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11-7 Heavy-Duty Construction Equipment

II-7.1 General - The useful life of construction equipment is fairly
short because of the frequent and severe usage it must endure. The
annual usage of the various categories of equipment considered here
ranges from 740 hours (wheeled tractors and rollers) to 2000 hours
(scrapers and off-highway trucks). This high level of use results in
average vehicle lifetimes of only 6 to 16 years. The equipment
categories in this section include: track type tractors, track type
loaders. motor graders. wheel tractor scrapers. off-highway trucks
(includes pavement cold planers and wheel dozers), wheeled loaders,
wheeled tractors.. rollers (static and vibratory). and miscellaneous
machines. The latter category contains an array of less numerous mobile
and semi-mobile machines used in construction such as log skidders,
hydraulic excavators/crawlers, trenchers. concrete pavers, compact
loaders. crane lattice booms, cranes. hydraulic excavator wheels, and
bituminous,pavers. Some of these categories are different from the Third
Edition.

11-7.2 Emissions - Recently. Environmental Research and Technology, Inc.
prepared a report 3 under the sponsorship of a consortium of industry
groups. This report, referred to as the CAL/ERT report, provided a very
comprehensive investigation of farm construction and industrial equipment
emissions. .The emissions of twenty different types of construction
equipments are grouped roughly according to the categories in the Thi rd
Edition by their populations in California (based on a report prepared by
the California Air Resources Board4

). The updated emission factors on
HC/CO/NOz for heavy-duty construction equipment for diesel engines are
reported in Table 11-7.1. No' update has been done on other emissions
(aldehydes, sulfur oxides. and particulates), and their values are
carried over from the Third Edition. Less than five percent of the sales
use gasoline engines. and ~he trend is toward complete dieselization. No
update has been done on the gasoline engine construction equipment
emissions. Therefore, the emission factors for gasoline engines .from
the Third Edition· are reprinted in Table 11-7.2. The factors are
reported in three different forms-on the basis of· running time, fuel
consumed. and power consumed.

In order to estimate emissions from time-based emission factors, annual
equipment usage in hours must be estimated. The following estimates of
use for the equipment listed in the tables should permit reasonable
emission calculations.
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Category

Tracklayinq tractors
Tracklayinq shovel loaders
Motor qraders
Scrapers
Off-hiqhway trucks
(includinq wheeled dozers)
Wheeled loaders
Wheeled tractors
Rollers
Miscellaneous

Annual operation. hours/year

1050
1100

830
2000
4000
2000

·1140
740
740

1000

The best method for calculatinq emissions. however. is on the basis of
"brake specific" emission factors (q/kWh or q/hphr). Emissions are
calculated by takinq the product of the brake specific emission fact.or.
the usaqe in hours. the power available (that is. rated power) •. and the
load factor (the power actually used divided by the power available).
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References for Section II-7

1. Hare, C.T. and K.J. Springer. Exhaust Emissions from Uncontrolled
Vehicles and Related Equipment Using Internal Combustion
Engines-Final Report. Part 5: Heavy-Duty Farm, ConstructioIl, and
Industrial Engines. Southwest Research Institute, San Antonio, Tex.
Prepared for Environmental Protection Agency, Research Triangle Park,
N.C., under Contract No. EHS 70-108. October 1973. 10Sp.

2. Hare, C.T. Letter to C.C. Masser of Environmental Protection Agency,
Research Triangle Park, N.C., concerning fuel-based emission rates
for farm, construction, and industrial engines. San Aptonio, Tex.
January 14, 1974. 4p.

3. Ingalls, Melvin N. Recommended Revisions to Gaseous Emission Factors
from Several Classes of Off -Highway Mobile Sources--Final Report.
Southwest Research Institute, San Antonio, Texas. Prepared for
Environmental Protection Agency, Office of Mobile Source Air
Pollution Control, Ann Arbor, MI., under Contract NO. 68-03-3162
September 1984.

4. State of California Air Resources Board. Status Report: Emissions
Inventory on Non-Farm (MS-1), Farm (MS-2), and Lawn and Garden
(Utility) (MS-3) Equipment. July 1983. 87p.
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Table II-7.1 Emission Factors for Heavy-Duty, Diesel-Powered
Construction Equipment 4

Emission Factor Rating: C

Track-type Wheeled
tractor tractorPollutant

CARBON MONOXIDE
g/hr
lb/hr
g/kWh
g/hphr
kg/lO] liter
lb/10]~

EXHAUST HYDROCARBONS
g/hr
lb/hr
g/kWh
g/hphr
kg/10] liter
llil:Q]~

NITROGEN OXIDES
(NO,. as N02)
g/hr
lb/hr
g/kWh
g/hphr
kg/lO] liter
lb/10]~

ALDEHYDES
(RCHO as HCHO)
g/hr
lb/hr
g/kWh.
g/hphr
kg/lO] liter
. ]
lb/lO ~
SULFUR OXIDES
(SOx as S02)
g/hr
Ib/r.r
g/kWh
g/hphr
kg/10] liter
lb/103~

PARTICULATE
g/hr
lb/hr
g/kWh
g/hphr
kg/lO] liter
lb/l03~

157.01
0.346
2.88
2.15
9.4

78.5

55.06
0.121
1.01
0.75
3.31

27.6

570.70
1. 26

10.47
7.81

34.16
284.92

12.4
0.027
0.228
0.170
0.745
6.22

62.3
0.137
1.14
0.851
3.73

31.1

50.7
0.112
0.928
0.692
3.03

25.3

1622.77
3.59
9.84
7.34

32.19
268.5

85.26
0.188
2.36
1. 76
7.74

64.6

575.84
1.269

15.96
11.91
52.35

436.67

13.5
'0.030
0.378
0.282
1. 23

10.3

40.9
0.090
1.14
0.851
3.73

31.1

61.5
0.136
1. 70
1. 27
5.57

46.5

Wheeled
~b

29.5
0.065
0.215
0.160
0.690
5.76

158.
0.348
1.16
0.867
3.74

31. 2

75.
0.165
0.551
0.411
1.77

14.8

Scraper

568.19
1. 257
3.28
2.45

10.16
84.6

128.15
0.282
0.74
0.55
2.28

19.0

1740.74
3.840

~O.OO

7.46
30.99

258.6

65.
0.143
0.375
0.280
1.16
9.69

210.
0.463
1. 21
0.901
3.74

31. 2

184.
0.406

·1.06
0.789
3. 27

27.3

Motor
grader

68.46
0.151
2.06
1.54
6.55

.54.65

18.07
0.040
0.48
0.36
1.53

12.73

324.43
0.713
9.57

. 7.14
30.41

253.84

5.54
0.012
0.162
0.121
0.517
4.31

39.0
0.086
1.17
0.874
3.73

31..1

27.7
0.061
0.838
0.625
2.66

22.2

4

b

References 3 and 4 for the HC/CO/NO. emissions, and
references 1 and 2 for other emissions.

The wheeled dozer HC/CO/NO" emissions are included in the
off-highway truck category.
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(cont'd) Emission Factors for Heavy-Duty
Diesel-Powered

Construction Equipment a

Emission Factor Rating: C
Off-

Wheeled Tracktype -Highway
loader loader truck" Roller

Table II-7.1

Pollutant
CARBON MONOXIDE
g/hr
lb/hr
g/kWh
g/hphr

J -
kg/lO liter
Ib/IOJ~

EXHAUST HYDROCARBONS
g/hr
Ib/hr
g/kWh
g/hphr
kg/10 J liter
Ib/IOl.~
NITROGEN OXIDES
(NOx as NOz)
g/hr
1b/hr
g/kWh
g/hphr
kg/10 J liter
lb/lOJ~

ALDEHYDES
(RCHO as HCHO)
g/hr
lb/hr
g/kWh
g/hphr
kg/IO J liter
1b/I03~

SULFUR OXIDES
(SOx as SOz)
g/hr
Ib/hr
g/kWh
g/hphr
kg/10 3 liter
lb/I03~

PARTICULATE
g/hr
lb/hr
g/kWh
g/hphr
kg/10 J liter
lb/lOJ-!l!!

259.58
0.572
3.63
2.71

11. 79
98.66

113.17
0.25
1. 59
0.97
5.17

43.16

858.19
1.89

11.81
8.81

38.5
321. 23

18.8
0.041
0.264
0.197
0.859
7.17

82.5
0.182
1.15
0.857
3.74

31.2

77.9
0.172
1.08
0.805
3.51

29.3

91.15
0.201
3.03
2.26
9.B

82.85

44.55
0.098
1.49
1.11
4.85

40.55

375.22
0.827

12.46
9.30

40.78
339.82

4.00
0.009
0.134
0.100
0.439
3.66

34~4

0.076
1.14
0.853
3.74

31. 2

26.4
0.058
0.878
0.655
2.88

24.0

816.81
1.794
4.70
2.28

14.73
123.46

86.84
0.192
0.50
0.37
1. 58

13.16

1889.16
4.166

·10.92
8.15

34.29
286.10

51.0
0.112
0.295
0.220
0.928
7.74

206.
0.454
1.19
0.887
3.74

31.2

116.
0.256
0.673
0.502
2.12

17. 7

137.97
0.304
8.08
6.03

22.64
188.37

30.58
0.067
1. 30
0.97
3. 60

30.09

392.90
0.862

17.49
13.05
48.49

404.51

7.43
0.016
0.263
0.196
0.731
6.10

30.5
0.067
1. 34
1.00
3.73

31.1

22.7
0.050
1.04
0.778
2.90

24.2

Miscel­
laneous

306.37
0.675
6.16
4.60

18.41
153.51

69.35
0.152
1. 35
1.01
4.04

33.70

767.30
1.691

14.75
11.01
44,10

368.01

13.9
0.031
0.272
0.203
0.813
6.78

64.7
0.143
1. 25
0.932
3.73

31.1

63.2
0.139
1. 21
0.902
3. 61

30.1

a

b

References 3 and 4 for the HC/CO/NO x emissions and
references 1 and 2 for other emissions.
The off-highway truck category incudes HC~CO/NOx

emissions from the wheeled dozer.
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Table II-7.2 Emission Factors for Heavy-Duty, Gasoline-Powered
Construction Equipmenta

Emission Factor Ratinq: C

Wheeled Motor Wheeled Miscel..,
Pollutant tractor grader loader Roller laneous
CARBON MONOXIDE
q/hr 4320. 5490. 7060. 6080. 7720.
Ib/hr 9.52 12.1 15.6 13.4 17.0
q/kWh 190. 251. 219. 271. 266.
q/hphr 142. 187. 163. 202 198.
kq/l0 3 liter 389. 469. 435. 460. 475.

lEL.lQ
3
..m 3250. 3910. 3630. 3840. 3960.

EXHAUST HYDROCARBONS
q/hr 164. 186. 241. 277. 254.
Ib/hr 0.362 0.410 0.531 0.611 0.560
q/kWh 7.16 8.48 7.46 12.40 8.70
q/hphr 5.34 6.32 5.56 9.25 6.49
kq/l0 3 liter 14.6 15.8 14.9 21.1 15.6
lli.!Q.3..m 122. 132. 124. 176. 130.
EVAPORATIVE
HYDROCARBONS"
q/hr 30.9 30.0 29.7 28.2 25.4
Ib/hr 0.0681 0.0661 0.0655 0.0622 0.0560
CRANKCASE
HYDROCARBONS"
q/hr 32.6 3.7 .1 48.2 55.5 50.7
Ib/hr 0.0719 0.0.81a 0.106 0·.122 0.112
NITROGEN OXIDES
(NOx as NOz)
q/hr 195. 145. 235. 164. 187.
Ib/hr 0.430 0.320 0.518 0.362 0.412
q/kWh 8.54 6~57 7.27 7.08 6.48
q/hphr 6.37 4.90 5.42 5.28 4.79
kq/l0 3 liter i7.5 12.2 14.5 12.0 11.5
Ib/l0 3..m 146. 102. 121. 100. 95.8
ALDEHYDES
(RCHO as HCBO)
q/hr 7.97 8.80 9.65 7.57 9.00
Ib/hr 0.0176 0.0194 0.0213 0.0167 0.0198
0.0198

q/kWh 0.341 0.386 0.298 0.343 0.298
q/hphr 0.254 0.288 0.222 0.256 0.222
kq/l0 3 liter 0.697 0.721 0.593 0.582 0.532
Ib/l0 3..m 5.82 6.02 .4.95 4.86 4.44
SULFUR OXIDES
(SOx as SOz)
g/hr 7.03 7.59 10.6 8.38 10.6
Ib/hr 0.0155 0.0167 0.0234 0.0185 0.0234
q/kWh 0.304 0.341 0.319 0.373 0.354
q/hphr 0.227 0.254 0.238 0.278 0.264
kq/l0 3 liter 0.623 0.636 0.636 0.633 0.633

3
5.20 5.3l 5.31 5.28 5.28Ib/l0-..m
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Table II-7.2 (cont'd) Emi•• ion ractor. for Heavy-Duty.
Ga.oline-Powered

Con.truction Equipment·
Emi••ion ractor lating: C

Wheeled Motor Wheeled Miacel-
Pollutant tractor grader loader loller laneou.
PARTICULATE
9/hr 10.9 9.40 13.5 11.1 11.7
1J:»/hr 0.0240 0.0207 0.0291 0.0260 0 •.0251
9/kWh 0.414 0.440 0.421 0.527 0,406
9/hphr 0.361 0.121 0.314 0.393 0.303
k9/10 3 liter 0.991 0.122 0.139 0.195 0.726
~3-i!! 1.27 6.16 7.00 7.47 6.06

• leference. 1 and 2.

II Evaporative and crankca.e hydrocarbon. J:»a.ed on operating
time only (Reterence 1),
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