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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 highway source data
are based on MOBILE3, a computer program 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-highway source has been updated from previous editions of AP-42. The
off-highway source updated is diesel powered construction equipment.

For the Fourth Edition, stationary point and area sources have been
collected as Volume I. Mobile sources, formerly Chapter 3.0, are now
separated into Volume 1II, Comments and suggestions regarding this
document are appreciated and should be addressed to the AP-42 Project.
"Test and Evaluation Branch, Environmental Protection Agency, 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 recent emission factor
information for highway mobile sources. As such, the March 1981
Compilation ‘of Air Pollutant Emission Factors: Highway Mobile Sources,
EPA-460/3-81-005 document 1is outdated. Many of the emission rates
contained in this document are found in EPA's mobile source emission
model, MOBILE3. ;

B. ' MAJOR DIFFERENCES FROM 1981 COMPILATION DOCUMENT {1}

The differences between the emission factors presented in this document
and the March, 1981, Compilation Document are listed below:

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 g/mi 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,

€. 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 1light 2b (8,500-10,000 1b. GVW)
class. '

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

Preceding page blank



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 gascline vehicles.

¢. 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 coanvert 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 wvehicles 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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FIGURE 3
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FIGURE 5
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C. VEHICLE INSPECTION AND MAINTENANCE PROGRAMS

If a motor vehicle inspection and maintenance {(I/M) 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 teo an annual I/M program vary
‘according to the type of program in effect. The MOBILE3 credits of an
I/M program depend upor 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
emigssion 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 wvehicles,

3. The vehicle types affected by the I1/M program: LDGV; LDGV &
LDGT1; LDGV & LDGT2; or LDGV, LDGT1, & LDGT2.

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

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

6. The model years involved in the I/M program.

These I/M 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
MOBILE3

1‘

4.

In-Use Emissions From Motor Vehicles"”, EPA-AA-TSS-83-10. The
credits of an anti-tampering program depend on the following:

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

The vehicle types affected: LDGV's, LDGT1's, LDGT2's and HDGV's.

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

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
inventorjes that are to be wused 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 ezclusions.

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.



Vehicle

Type

LDGV

LDGT1

LDGT2

HDGV

LDDV

LDDT

HDDV

Crank-
case
& Evap.

FTP COMPOSITE METHANE OFFSETS
FROM HIGHWAY MOBILE SOURCES

Low Altitude High Altitude
Model Methane Model
Years Offset (g/mi) Years
Pre-1975 0,310 Pre-1875
1975-79 0.170 1975-76
1981+ 0.100 1977
1978-79
1980+
Pre-1975 0.310 Pre-1975
1975-78 0.200 1975-78
1979-83 0.180 1979-83
1984+ 0.120 1984+
Pre-1979 0.310 Pre-1974
1979-83 0.180 1974-78
1984+ 0.120 1979-83
1984+
Pre-1979 0.670 Pre-1979
1979-86 0.310 1979-85
1987+ 0.180 1987+
Pre-1975 0.043 Pre-1975
1975+ 0.011 1975+
Pre-1979 0.038 Pre-1979
1979-82 0.034 1979-82
1983+ 0.024 1983+
Pre-1981 0.145 ’ Pre-1981
1981-86 0.118 1981-86
1987+ 0.100 1987+
Pre-1978 0.530 Pre-~1978
1978-79 0.270 1978-79
1080+ 0.240 1980+
All 0.0 All
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Methane
Qffset (g/mi)

0.420
0.320
0.150
0.330
0.220

0.420
0.390
0.350
0.260

0.420
0.420
0.350
0.260

0.910
0.600
0.350

0.099
0.025

0.079
0.040
0.022

0.333
0.271
0.230

0.680
0.340
0.370

0.0



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 Dbeen 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 1levels for HC, €O, 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 fractionms.

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

l1.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 Requlations (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 68°F to B6°F.

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

3. Average speed is 19,6 mph with 18% idle operation.

4. Average percent of vehicle-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



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

The test

1.

2.

3.

Air conditioning not in use.

Car contains driver and passenger -- no additional
passengers, luggage, etc.

Car is not pulling a trailer,

sequence for LDGVs is summarized below:

1.

2.

103

113

12.

13.

14.

Determine the weight of the vehicle,

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

Precondition the vehicle (i.e., vehicle is briefly driven).
Place the vehicle in an ambient temperature environment
between 68°F and 86°F with its engine off for at least 12
hours.

Push the vehicle onto a dynamometer.

Start the engine and begin collecting exhaust emissions,
Emissions for the first 505 seconds are collected for test
segment #1, The mileage driven is 3.59 miles with an
average speed of 26 mph., This is the cold start portion of
the test.

Test segment %2 collects emissions for the next 870
seconds. The engine is not turned off between Steps 7 and
8. The mileage driven is 3.91 miles and the average speed
is 16 mph. This is the stabilized portion of the test.

The engine is turned off;

The engine remains off for 10 minutes.

The car is restarted, the first 505 seconds are rerun, and
emissions are collected for test segment #3. This is the

hot start portion of the test.

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

NOx emissions are adjusted for humidity.

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

15



1.A.2 General Emigsions Calculation Equations

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

a. HC: COMPEF

where:
CCEVERT

SALHCF
BEF

b. COMPEF

IO

SALHCF
BEF
¢. NOx: COMPEF
SALHCF
BEF
And also where:

COMPEFpn

SUMi

TFin

CCEVRTin

SALHCFips

BEFin

2]

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

[ (HS+TAMEVP1) *#TPD+(DI+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 * TWCF * HCF

OMTTAM + OMTCF # BER

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

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

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

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.

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

16
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HSi

TAMEVPlin

TPD

DIi

TAMEVP2in

MED

CCi

TAMEVP3in

SCFips

ACCFi

XLCFi

TWCFi

OMTTAMipn

OFFMTHi

OMICFi

OFFCOt

HCF

The hot soak evaporative emission rate
of model year i.

The hot soak evaporative emission offset for model
year i wvehicles in calendar year n due to
tampering.

The trips per day value for LDGV's.

The diurnal evaporative emission loss of model
year i.

The diurnal evaporative emission offset for model
year i wvehicles in calendar year n due to
tampering.

Miles per day.
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 lcad 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 1 at temperature

t, corrected for operating mode.

The humidity correction factor for NOy.

17



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

1EFnp = SUMi [TFin*(IERinp-IDLMTHi) ]
Where
IEFnp = The idle emission factor in g/minute for
pollutant p in calendar year n.
IDLMIHI = The idle methane cffset in g/minute for model

year i, applicable only to HC emissions.

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

ig



1.8 EMISSIONS

This section discusses the emission estimates for the LDGVs: Basic
exhaust emission rates, tampering offsets, crankcase and evaporative HC
emission 1levels, January 1 basic exhaust emission 1levels, and idle
exhaust emission rates. The emission standards are given in Section
A.1.1 of Appendix A. The emissions reflect vehicles which have received
typical in-use maintenance. Further, the vehicles are not involved in an
I/M 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 calculated from a linear function:
BERipn = ZMLip + Dﬁip * Min
where the lower case letters are subscripts and
BERipn = The Dbasic exhaust emission level relecting no
tampering, in g/mile, for model year i and pollutant

p. on January 1 of calendar year n.

ZMLip = The estimated zero mile emission level, in g/mile, for
model year i and pollutant p.

DRip = The estimated emission detericoration rate, in g/miles
10,000 miles, for model year i and pocllutant p.

Min = 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 1.1.1B 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 = The emission offset in g/mi for model vyear
i, pollutant p, tampering type m.

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

RATEimn = 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 = TAMPOFFipnl * CS % TCF1l +
TAMPOFFipn2 * ST % TCF2 +
TAMPOFFipn3 #* HS # TCF3
where!
OMTTAMipn = 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 co0ld start
mode .,
ST = Percent of VMT accumulated in stabilized
mode. :
HS = Percent of VMT accumulated in hot start mode.

TCF1l, TCF2, CF3

Temperature correction factors for each mode
of operation.
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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 Iis
running. The two major sources of evaporative HC emissions are hot scak
and diurnal 1losses. 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 expansior 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
levels are calculated according to the equation in Section 1.A.2.

Crankcase and evaporative HC emission levels for untampered vehicles are
summarized in Table 1.1.1C. The rates including tampering are presented
in Table 1.1.1D. :

1.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 TIdle Exhaust Emission Rates (Hot Stabilized)

Estimates of emissions from the automotive fleet during a vehicle'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 condxtxon.

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 zeroc mile emission 1levels and emission deterioration rates
givern 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.1l, 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 deteriocration rates.
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1.C__TRAVEL WEIGHTING FRACTIONS

The LDGV travel weighting fractions are the individual 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 distributicn, and
(3) the estimated fleet sales fraction distribution (to account for the
propertional increase of diesel powered vehicles).

The travel weighting fractions in this document reflect a January 1
evaluation date. For the LDGVs, 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. Im its second
year, it travels 12,102 miles at a uniform rate. Fimally im 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 1light 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 %0 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 comnstant.

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 VMI in c¢old 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.D,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

SCFipsxzw = The speed correction factor for model year 1 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 tham 75°F, 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 model uses a separate correction factor for each bag
and pollutant. The equation is as follows:

TCFipbt = EXP(TCipbtt(T - IT))

where the lower case letters are subscripts and

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

EXP = The exponential function.

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

T = Ambient temperature {Fahrenheit).

TT = Reference temperature which equals 75.0°F.

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

Offset = (-1.3812)(T-75)
The offset model is in effect only for all 1980 and later

LDGVs. The temperature correction factor coefficients are
found in Table 1.1.7A.
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1.D,3 Temperature/Operating-Mode Emission Correction Factor

For all conditions except where the (O offset model is ia effect, a
single emission correction factor called OMICF adjusts for temperature
and hot stabilized/cold start operating-mode conditions that differ from
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 OMICF are the
normalized bag fractions. The normalized bag fractions adjust OMICF for
emissions attributable to each operating mode. These fractions for LDGVs
are given in Table 1.1.7B.

The OMICF correction factor is defined as follows:

OMICFiptwzn = ({(TERM1l + TERM2 + TERM3)/DENOM)

where
OMICFiptwxn = 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.
TERM1 = W % TCFiplt #(Bipl + Dipl ® Min)
TERM2 = (1-W-X)*TCFip2t * (Bip2 + Dip2 * Min)
TERM3 = X * TCFip3t *(Bip3 + Dip3 * Min)
DENOM = Bip0 + Dip0 * Min
Bipb = The normalized bag fraction intercept
coefficient for model year i, pollutant p,
and test segment b {(test segment 0 is the
"entire basic test procedure).
Dipb = The normalized bag fraction slope

coefficient for model year i, pollutant p.
and test segment b (test segment 0 is the
entire basic test procedure).
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Min = The fleet Cumulative mileage for model year
i on January 1 of calendar year n.

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

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

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

When the temperature is less than 75°F and when the percent
cold start is greater than zero TCFiplt is taken out of TERMI1.
Then OMICF reflects the temperature and operating mode
correction factors for the stabilized and hot start operating
modes, but only the operating mode correction factoer for the
cold start. mode. The emissions of the cold start mode are
corrected for temperature with the CO offset discussed in
1.p.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.D.4 Air Conditioning Correction Factor _

The LDGV emissions c¢an be affected by the use of air
conditioning. The air conditioning corréction factor
coefficients are based on data from vehicles tested at severail
different temperatures with the air conditioner on. These
correction factors are given in Table 1.1, BA. The general
correction factor equation is as follows: :

ACCFipt = UsVi ([Aip + Bip ® (T - 75)] -1) +1
where the lower case letters are subscripts and
ACCFipt = The air conditioning correction factor for
model year i, pollutant p, and ambient
temperature t.
4] = (DI - DILO)/(DIHI - DILO) = Of the vehicles

equipped with an air conditioner, the
estimated fraction that have it in use (0¢

Ucl).

DI = {DB + WB) * .4 + 15 = Discomfort index.

DB = The dry bulb temperature - in degrees
Fahrenheit.

26



WB = The wet bulb temperature in degrees

Fahrenheit.

DILO = The highest discomfort index where no air
conditioners are in use (set to 70 in
MOBILE3).

DIHI = The lowest discomfort index where 2all the
air conditioners are in use (set to 80 in
MOBILE3).

Vi = The fraction of model year i LDGVs equipped

with an air conditioner. These fractions
are given in Table 1.1.8B.

Aip = The air conditioning correction factor
intercept coefficient for model year i and
pellutant p.

Bip = The air conditioning correction factor slope
coefficient for model year i and pollutart p.

T = Ambient temperature in degrees Fahrenheit.

75 = The normalizing ambient temperature for the
ACCF linear function.

1.D.5 Extra Load Correction Facter

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

Tc 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 VMI accumulated
with an additional 500 pounds. The correction factor for extra
locad 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 = The extra load correction factor coefficient for model
year i and pollutant p.

u = The fraction of LDGV VMT accumulated with an extra
load (0¢Ucl).

1.D.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 LDGV 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:

TICFip = (TICip - 1) » U + 1
where the lower case letters are subscripts and

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

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

u ‘= The fraction of LDGV VMT accumulated while towing a
trailer (0¢ U<l).

1.D.7 NOx Humidity Correction Factor

The NOx emission factors are normalized to 75 grains of water per pound
of dry air. In order to adjust 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 = 1.0 - .0038 * (H - 75)
where:
HCF = The NOx humidity correction factor.
H =z Humidity level in grains of water per pound of dry air

(20<H<140).
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Chapter 2
LIGHT DUTY GASOLINE POWERED TRUCKS I

2.A INTRODUCTION

This chapter presents the emission factors for 1light duty gasoline
powered trucks with a gross vehicle weight (GVW) rating of 6,000 pounds
or less (LDGT1l). Although LDGTls have a load carrying capability that
exceeds that of passenger cars, they are typically used for personal
transportation and light hauling.,

2.A.1 Test Procedure

The test procedure used for determining the LDGT1 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 LDGT1s,
therefore, refer to Chapter 1.

2.A.2 General Emissions Calculation Equations

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

2.B EMISSIONS

This section discusses the LDGT1 emission estimates: Basic exhaust
emission rates, tampering offsets, crankcase and evaporative HC emission
levels, January 1 basic exhaust emission 1levels, and idle exhaust
emission rates. The emission standards are given in Section A.1.2 of
Appendix A, The emissions reflect trucks which have received typical
in-use maintenance. Further, the trucks are not involved in an I/M or
anti-tampering program.

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

2.B.1 Basic Exhaust Emission Rates

The LDGT1 basic exhaust emission rates are given in Table 1.2.1A. This
table presents the untampered LDGT1 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.B.2 Tampering Offsets and Emission Rates W.th Tampering

Emission offsets in g/mi due to tampering are added to the basic emissicn
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 1.2.1B for the different LDGT1 model
year groups and pollutants.

2.B.3 Crankcase and Evaporative HC Emission Levels

The LDGT1 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 1.2.1D.

2.B.4 January 1 Basic Exhaust Emission Levels

January 1, 1980 through 2003, LDGT! 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.B.5 1Idle Exhaust Emission Rates (Hot Stabilized)

The LDGT1 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 LDGT1 travel weighting fractions are the individual model year
proportions of the total LDGT1 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 1
evaluation date. For the LDGTls, the model year is assumed to begin
sales on the October 1 preceding the corresponding calendar vyear.
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 c¢alculation 1is given in
Table 1.2.5.
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2.0 EMISSION CORRECTION FACTORS

The LDGT1 basic exhaust emission levels are based on test results under
the standardized conditions defined in Chapter 1. However, the basic
exhaust emission 1levels 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 information.
Therefore, the LDGT1 correction factors are those from the LDGV's, and
the LDGV discussions in Chapter 1 are valid for the LDGTls.

2.D.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 LDGT1 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 LDGTls.

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

A single emission correction factor called OMICF adjusts for temperature
and operating-mode conditions that differ from the basic test procedure.
As described in Chapter 1, OMICF depends on normalized bag fractionms.
The LDGT1 normalized bag fractions are given in Table 1.2.7B.

2.D.4 Air Conditioning Correction Factor

The LDGT1 emissions can be significantly affected by the use of air
conditioning. These correction factors are given in Table 1.2.8A. The
fractions of LDGTls equipped with an air conditioner, by model year, are
given in Table 1.2.8B.

2.D.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 1liquids. 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 uger to have an estimate of the
percentage of LDGT1 VMT accumulated with an additional 500 pounds.

2.D.6 Trailer Towing Correction Factor

As with the extra load correction factor, the trailer towing correction
factor will adjust LDGT1 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.D.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 1light 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.1 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 eguations 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.1.3 of Appendix A. The 1979
. and later LDGTZ emission standards are given in Section A.1.2 of Appendix
A. The emissions reflect trucks which have received typical in-use
maintenance, Further, the trucks are not involved in an I/M or
anti-tampering program.

3.B.1 Bagic 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 LDGTZ 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 1.3.2C for HC, €O, and NOx,
respectively. The HC basic exhaust emission levels reflect total, rather
than nommethane, HC emissions 2nd 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 so0ld and accumulate mileage
according to a wuniform 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 LDGT2 basic exhaust emission levels are based on test results under
the standardized conditions defined imn 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 LDGT2 emission correction factors are based on the LDGV information.
Therefore, the LDGT2 correction factors are those from the LDGVs, and the
discussions in Chapter 1 are valid for the LDGT2s.

3.D.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 LDGT2 average cycle speed emission
correction factors are given in Table 1,3.6.

3.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 1.3.7A presents
these correction factor for the LDGT2s. The CO offset model for Bag 1 is
in effect for 1984 and later LDGT2s.

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

A single emission correction factor called 'OMICF adjusts for speed,
temperature and operating-mode conditions that differ from the basic test
procedure. As described in Chapter 1, OMICF depends on normalized bag
fractions. The LDGT2 normalized bag fractions are given in Table 1.3.7B.

3.D.4 Air Conditioning Correction Factor

The LDGT2 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.5 Extra Load Correction Factor

The basic exhaust emission rates are basea 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.1 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 Requlations (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 B6°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 operatiocn.
4. Average percent VMT in a cold start coperation 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:

l. Generate the maximum torque vs, speed curve of the engine.

2. Precondition the engine with practice cycle runms.

3. With the =ngine off, let it sit for at least 12 hours between
68°F and B6°F. An optional procedure is the forced cool-down
procedure, whereby coocl water.is circulated (and/or air directed
onto the engine) through the engine's water coolant system until

the engine o0il is between 68°F and 75°F.

4. Conduct the cold start test. The estimated mileage is 6.5 miles
and cycle speed is 19.9 mph.
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10.

Turn off the engine.
Keep the engine off for 20 minutes.

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

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

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

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

4,A.2 General Emigsions Calculation Equations

To calculate the HDGV emissions, the following generalized equations are

used:

b.

where:

COMPEFpnst = SUMi(TFin *# ((BERipn ®* TCFipt-OFFMTHi +
OMTTAMipn) ®* SCFps + CCEVERTin)]

IEF = 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 HDGV's for
pollutant p and speed g.

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.

OFFMIH,

CCEVERT, and IDLMTH apply only to HC emissions.

4.8 EMISSIONS

This section discusses the emission estimates for the HDGVs.
The five subsections are (1) basic exhaust emission rates., (2)
emigssion rates including tampering, {3) crankcase and
evaporative HC emission 1levels, (4) January 1 basic exhaust
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emission levels, and (5) idle exhaust emission rates. The emisgion
standards are given in Sectior 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 I/M or anti-tampering
program.

4.B.1 Basic Exhaust Emission Rates

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

The conversion factors which are wused to coanvert 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.

4.B.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 1.4.1B for the different HDGV model year groups and
pollutants.

4.B.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 socak losses, and
crankcase losses. The evaporative and crankcase emissions including
tampering are shown in Table 1.4.1D.°

4.B.4 January 1 Basic Exhaust Emission Levels

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

4.B.5 Idle Exhaust Emission Rates (Hot Stabil;zed)

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 HDGV 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 distributiom and (2) the registration distribution.
These two distributions are given in Table 1l.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 toe 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.D EMISSION CORRECTION FACTORS

The HDGV basic exhaust emission levels are based on test results under
the standardized conditions defined in Section 4.A.1, However, the basic
exhaust emission 1levels 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.D.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. 8CFips = Aip + Bip%*s + Cip#s? for Nbx
where
SCFips = The correction factor for model year i and
pollutant p at the average speed of s.
EXP = The exponential Eudction.
Aip = The speed correction factor intercept

coefficient for model year i and pollutant p.
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Bip = 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 1.4.6. 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 factor coefficient for
model year i, pollutant p, and reference temperature
te.

T = Ambient temperature (Fahrenheit).

T = Reference temperature which equals 75°F.
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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.1 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 Eguations

a. COMPEF = SUMi{(BERipn®*OMTICF - OFFMTH) #® TFin * SCF]

b. IEFap

SUMi[TFin®(IERipn - IDLMTHi)]

c. OMICF 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.1.1 of Appendix A. The
emissions reflect wvehicles which have received typical in-use
maintenance. Further, the vehicles are not involved in an I/M 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 gzero 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 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 given.

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 emissign levels reflect total, rather than
nonmethane, HC emissions.

5.B.4 1Idle 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 FRACTICONS

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 1 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 amd 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.D.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
corfection 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:

SCF = EXP[Ap(SPD-SADJ) +Bip(SPD®-8ADJ?)])
where:

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

SPD = The speed for which the correction factor is
being estimated.

SADJ = Speed, adjusted for cold start w and hot start
x VMT fractions. 1/8ADJ = ((W + X/26)+ ((
1-W-X)/16).

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.D.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.D.3 Speed/ Operating-Mode Emission Correction Factor

A single emission correction factor called OMICF adjusts for
speed and operating-mode conditions that differ from the basic
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test procedure. As described in Chapter 1, OMICF depends on normalized
bag fractions. The LDDV normalized bag fractions are given in Table
1,5.7.
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Chapter 6
LIGHT DUTY DIESEL POWERED TRUCKS

6.A INTRODUCTION

The light duty diesel powered trucks (LDDT) are becoming more prominent
-in the light duty truck fleet. Therefore, the LDDT emission factors are
required. A LDDT 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 LDDT 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 LDDTs.
Therefore, refer to Chapter 1 for a brief overview.

6.A.2 General Emissions Calculation Egquations

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

6.B EMISSIONS

This section discusses the LDDT 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.l1.2 of Appendix A. Prior to
the 1978 model year, the number of LDDTs 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 I/M program,

With the exception of the crankcase and evaporative HC emissions, the
discussions of the different emissions in Chapter 1 are wvalid for the
LDDTs.

6.B.1 Basic Exhaust Emission Rates

The LDDT basic exhaust emission rates are given in Table 1.6.1. This
table presents the LDDT zero mile emission 1levels 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.



6.B.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.B.3 January 1 Basic Exhaust Emission Levels

January 1., 1980 through 2003, LDDT 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 1levels reflect total, rather than
nonmethane, HC emissions.

6.B.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 fractiom 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 LDDT basic exhaust emission levels are based on test results wunder
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 LDDT emissions are known to vary are the average
speed, and fraction of VMT in c¢old 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 LDDT em1581ons, but no information
is available to estimate the effects.

6.D,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 LDDT emission cycle speed correction factor equation and coefficients
are given in Table 1.6.6. The LDDT speed correction factor is normalized
to 19.6 and is identical to the LDDV speed correction factor.

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,

6.D.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.

6.D.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, OMICF depends on normalized bag fractions. The
LDDT 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 = The basic fleet exhaust emission factors in
grams per mile on January 1 of calendar year
n for pollutant p and average speed s.

SuMi({ ] = The summation over 20 model years from
i=n-19 to i=n, where n is the calendar year.

BERipn = 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 i. This
variable is only applied to HC emissions and is
defined in Section E of the INTRODUCTION.

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

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

IEFnp = The idle exhaust emission factors in grams/minute on
January 1 c¢f calendar year n for pollutant p.

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

7.B EMISSIONS

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.l.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.B.2 Crankcase and Evaporative HC Emission Levels

HDDVs are considered to have insignificant crankcase and evaporative HC
eémission 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
proportions 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 VMTI distribution for 1978 are
given in Table 1.7.4. More detailed information is available in Chapter
1l 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.1 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 + Cj_p*sz)
where

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

EXP = The exponential function

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

Bip = 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 5 through 55 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 INTRODUCTIOCN

A motorcycle is defined as any motor vehicle designed to travel with not
more than three wheels in contact with the ground, ané 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 1 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 1 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 leagth is 6.8 miles.

6. Test segment #1 (cold start) and #3 (cold start) each have an
average trip length of 2.89 miles and speed of 20.6 mph.

7. Test segment ¥2 (stabilized) has the average trip length of 3.91
miles and speed of 16.2 mph.

B.A.2 General Emission Calculation Equations

The MC generalized eguations 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.

8§.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.1.5 of Appendix A. The emissions
reflect motorcycles which have received typical in-use maintenance.
Further, the motorcycles are not involved in an I/M 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.

8.B.1 Basic Exhaust Emission Rates

The MC basic exhaust emission rates are given in Table 1.8.1A. This
table presents the MC zero mile emission levels and emission
deterioration ratds for every model year. The emissions are measured in
grams per mile.

8.B.2 Crankcase and Evaporative HC Emission Levels

The MC crankcase 'and evaporative HC emission levels are given in Table
1.8.1B. This table presents the emissions for every model year and
emission component:” diurnal losses, hot scak losses, and crankcase losses.

8.B.3 January 1 Basic Exhaust Emission Levels

Januvary 1, 1980 through 2003, MC basic exhaust emisson levels are given
in Table 1.8.2A through 1.8.2C for HC, CO, and NOx, respectively. The HC
basic exhaust emidsion 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 stabilized 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 vyear
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. Foxr the MCs, the model year is assumed teo begin sales
on January 1. Further, it is assumed that the motorcycles are sold and
accumulate mileage according toc a uniform distribution. These
assumptions permit the estimation of the Januwary 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 onm test results
under the standardized conditions defined in Chapter 1. However, the
basic exhaust emission 1levels are affected by ambient and wusage
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.1 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/Qperating-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-]
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 15,462 -
20+ 4,036 3,308 4,565 14,071

Source: MOBILE3].



TABLE A-2

PROJECTIONS OF HEAVY-DUTY VEHICLES IN OPERATION

Year

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Source: MOBILE3.

Class
2-B

0.000
0.000
0.049
0.014
0.185
0.274
0.370
0.475
0.588
0.707
0.831
0.960
1.092
1.225
1.354
1.480
1.600

“1.712

1.816
1.912
1.999

Light
HDDV

0.006
0.006
0.009
0.013
0.022
0.037
0.053
0.071
0.089
0.106
0.122
0.137
0.151
0.165
0.178
0.190
0.202
0.212
0.222
0.230
0,238

A=2

Medium
HDDV

0.112
0.124
0.135
0.141
0.153
0.166
0.177
0.185
0.193
0.201
0.208
0.215
0.222
0.229
0.237
0.245
0.253
0.261
0.269
0.276

0.283

Heavy
HDDV

1.521
1.581
1.599
1.592
1.641
1.719
1.816
1.927
2.041.
2.151
2.258
2.362
2.471
2.581
2.693
2.807
2.914
3.015
3.108
3.19%
3.273
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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.l.1

Light Duty Vehicles -

The following standards, up through 1974, apply cnly to gasoline powered

light duty vehicles.
and diesel powered light duty vehicles'.

Standards for 1975 and later apply to both gasoline

Test Hydro- Carbon Oxides of Partic-
Year Procedure’ carbons Monoxide Ritrogen ulates’®
Prior 7 -mode 850 ppm 3.4% 1000 ppm -
to 7-mode 11 gpm 80 gpm 4 gpm -
controls CVS-75 8.8 gpm 87.0 gpm 3.6 gpm -
1968-69 7-mode
50-100 CID 410 ppm  2.3% - -
101-140 CID 350 ppm 2.0% - -
over 140 CID 275 ppm 1.5% - -
1970 7-mode 2.2 gpm 23 gpm - -
1971 7-mode 2.2 gpm 23 gpm - -
1972 Cvs-72 3.4 gpm 39 gpm - -
1973-74 CVS-72 3.4 gpm 39 gpm 3.0 gpm -
1975-76 CVs-75 1.5 gpm 15 gpm 3.1 gpm -
1977°% CVsS-75 1.5 gpm 15 gpm 2.0 gpm -
1978-79 CVs-75 1.5 gpm 15 gpm 2.0 gpm -
1980 CVS-75 0.41 gpm 7.0 gpm 2.0 gpm -
1981 CVS-75 0.41 gpm 3.4 gpm’ 1.0 gpm®*’® -
1982'°  cvs-75 0.41 gpm 3.4 gpm’ 1.0 gpm**? 0.6
(0.57) (7.8) (1.0)* (-)
1983'°  cvs-75 0.41 gpm 3.4 gpm 1.0 gpm® 0.6
(0.57) (7.8) (1.0)° (-)
1984-86"'CVS-75 0.41 gpm 3.4 gpm 1.0 gpm 0.6
1987 & CVS-75 0.41 gpm 3.4 gpm 1.0 gpm 0.2
later'’ (.41) (3.4) (1.0} (-)

gpm

gpm

gpm

Evaporative
H!drocarbons‘

6.0 g/test’
2.0 g/test
2.0 g/test
2.0 g/test
2.0 g/test
6.0 g/test
6.0 g/tést
2.0 g/test

2.0 g/test
(2.6) ’

2.0 g/test
(2.6)

2.0 g/test
(2.0)

2.0 g/test
(2.0)



LIGHT DUTY VEHICLES

1

10

11

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

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.

Applies only to diesels.

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

Evaporative standard does not apply to off-road utility vehicles for
1971,

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

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

Oxides of nitrogen standard can be waived to 1.5 gpm for innovative
technology or diesel.

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

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.

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

CVS8-75 - constant volume sample test which includes cold and hot starts
7-mode - 137 second driving cycle test

ppm - parts per million



A.1,2 Light Duty Trucks

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

Test Hydro- Carbon Oxides of Partic- Evaporative'
Year Procedure’ carbons Monoxide Nitrogen ulates® Hydrocarbons
Prior 7-mode 850 ppm  3.4% 1000 ppm - -
to 7-mode 11 gpm 80 gpm 4 gpm - -
controls CVS-75 8.8 gpm 87.0 gpm 3.6 gpm - -

1968-69 7-mode
50-100 CID 410 ppm  2.3% - - -
101-140 CID 350 ppm  2.0% - - -
over 140 CID 275 ppm 1.5% - - -

1970 7-mode 2.2 gpm 23 gpm - - -

" 1971 7 -mode 2.2 gpm 23 gpm - - 6.0 g/tasts
1972 cvs-72 3.4 gpm 39 gpm - - 2.0 g/test
1973-74 Cvs-72 3.4 gpm 39 gpm 3.0 gpm - .2.0 g/test
1975-77°% cvs-75 2.0 gpm 20 gpm 3.1 gpm - 2.0 g/test
1978 CvVs-75 2.0 gpm 20 gpm 3.1 gpm | - .6.0 g/test
1979-80" CVS-75 1.7 gpm 18 gpm 2.3 gpm - 6.0 g/test
1981 Cvs-75 1.7 gpm 18 gpm 2.3 gpm - 2.0 g/test
1982-83° Cvs-75 1.7 gpm 18 gpm 2.3 gpm 0.6 gpm 2.0 g/test

(2.0) (26) (2.3) (-) (2.6)
1984-86° CVS-75 0.8 gpm 10 gpm 2.3 gpm 0.6 gpm 2.0 g/test

{1.0) (14) (2.3) (-) (2.6)
1987 & Cvs-75 0.8 gpm 10 gpm 1.2 gpm 0.26 gpm 2.0 g/test

later® (1.0) (14) (1.2) (-) (2.6)



LIGHT DUTY TRUCKS

1

Standards do not apply to trucks with engines less than 50 CID from
1968 through 1974.

Different test procedures have been ;sed 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.

Applies only to diesels.

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

. trucks.

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

Trucks so0ld in specified high altitude counties required to meet
standards at high altitude (1977 only).

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

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

Standards in parentheses apply to trucks so0ld 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.1l.3 Heavy Duty Gasoline Powered Engines and Vehicles

The following is a summary of gasoline powered heavy duty engine

and vehicle

standards’.
Hydrocarbons
Hydro- Carbon Oxides of + Oxides of Evaporative
Year carbons Monoxide Nitrogen Nitrogen derocarbons2
1970-73 275 ppm 1.5% - - -
1974-78 - 40 g/bhp-hr - 16 g/bhp-hr -
1979%***® 1.5 gsbhp-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° 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

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).

Evaporative emissions determined by the SHED procedure.
Manufacturers may chose among the set of standards listed.

Standards of 1.0 HC, 25 CoO,
measurement method is used.

and 9.5 NOx are used if NDIR HC

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

3.0 g standard applies to HDGV's less than 14,000 1bs. GVW, and 4.0 g
standard applies to HDGV's over 14,000 1lbs.

The 1.3/15.5/6.0/3.0 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 1bs.
GVW.
NOTE: g/bhp-hr = grams per brake horsepower-hour

ppm = parts per milion
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A.1.4 Heavy Duty Diesel Powered Engines and Vehicles

The following is a summary of diesel powered heavy duty engine and vehicle
standards'.

Hydro-
carbons +
Hydro- Carbon Oxides of Oxides of Partic-
Year carbons Monoxide Nitrogen Nitrogen ulates Smoke

1970-73 - - - - - ACCEL 40%
: LUG 20%
opacity

1974-78 - 40g/bhp-hr - 16g/bhp-hr - ACCEL 20%
LUG  15%
PEAK 20%
opacity

1979-84%+° 1.Sg/bhp-hr 25g/bhp-hr 10g/bhp-hr - - ACCEL 20%
0.5g/bhp-hr 15.5g/bhp-hr 9.0g/bhp-hr LUG 15%
PEAK 50%

opacity-

1985-86° 1.3g/bhp-hr 15.5g/bhp-hr 10.7g/bhp-hr - ACCEL20%
LUG 15%
PEAK 50%

© opacity

1987 & 1.3g/bhp-hr 15.5g/bhp-hr 6.0g/bhp-hr - - ACCEL 20%

later LUG 15%
PEAK 50%
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 l3-mode test procedure.

g/bhp-hr - grams per brake horsepower-hour
ppm - parts per million



A.1.5 Motorcycles

The following is a summary of motorcycle standards.

Carbon
Year Disglacement' Hydrocarbons Monoxide
1978-79 50-169 5.0 g/km 17 g/km
170-749 5.0 + 0.0155(b-170) 17 g/km
q/kmz
750 & larger 14 g/km 17 g/km
1980 & All (S0 & larger) 5.0 g/km 12 g/km

later

1 Digplacement shown in cubic centimeters

2° Motorcycle Hydrocarbon Formula
D = engine displacement in cubic centimeters
e.g., 300 cc engine --

HC Standard = (300-170) X ,0155 + 5.0 = 7.0 g/km

g/km - grams 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 om (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 bhecome 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 sumwning 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:

MILES(IV) = VCOUNT(IV)®GSFVCT(IV)*TFNORM(IV)

TOTVMT = SUMiv[MILES(IV)]

VMIMIZX(IV) = MILES(IV)/TOTVMT

where

TOTVMT = the total miles traveled by the entire highway
mobile source fleet,

v = the vehicle type index (1 = LDGV, 2 = LDGT1l, 3 =
LDGT2, 4 = HDGV, 5 = LDDV, 6 = LDDT, 7 = HDDV,
and 8 = MC). [

VMTMIX(IV) = the estimated VMI 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(1l) = VCOUNTI(S) and

VCOUNT(2) + VCOUNT(3) = VCOUNT(6). This implies
that the LDDVs and LDGVs are combined



GSFVCT{1IV) =

TENORM(1V)

MILES(1IV)

SUMiv
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to become the 1light duty vehicle fleet.
Similarly, the LDGTls, LDGTZs and LDDTs are
combined to become the light duty truck fleet.
Both the 1light duty vehicle and truck fleets are
adjusted by fleet sales fractions to separate the
diesel from the gasoline powered vehicles/trucks.

fraction of each total (gas + diesel) vehicle
counts that are either gas or diesel. GSFVCT (1)
= DAF (1)/(DAF(l) + DAF(5)), where DAF 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 DAF
values change with calendar year. For an example
of how the DAF values are estimated, refer to the
.5 tables in. Appendix H.. For the gas/diesel
sales fractions for each model year of LDVs and
LDTs refer to Table B.l.

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

the estimated miles driven by vehicle type IV.

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

VCOUNT(1) = 105,839,000
VCOUNT(2) = 18,072,000
VCOUNT(3) = 11,506,000

EPA Report,

“Fleet Characterization Data Used for MOBILE3"

August,1984, EPA-AA-TEB-84-6



VCOUNT(4)
VCOUNT(5)
VCOUNT(6)
VCOUNT(7)
VCOUNT(8)

GSFVCT(1)
GSFVCT(2)
GSFVCT(3)
GSFVCT(4)
GSFVCT(5)
GSFVCT(6)
GSFVCT(7)
GSFVCT(8)

TFNORM(1)
TFNORM(2)
TFNORM(3)
TFNORM(4)
TFNORM(S)
TFNORM(6)
TFNORM(7)
TFNORM(8)

MILES(1)=
MILES(2)=
MILES(3)=
MILES(4)=
MILES(S)=
MILES(6)=
MILES(7)=
MILES(8)=

VMIMIX(1)
VMTMIX(2)
VMTIMIX(3)
UMTIMIX(4)
VMTMIX(S)
VMIMIX(6)
VMIMIX(7)

= 4,650,000

= 105,839,000

= 29,578,000

= 1,640,000

= 5,600,000

= 0.902/(.902 + .044) = .954

= 0.876/(.876 + .080) = .916

= 0.876/(.876 + .080) = .916

= 1.000

= 0.044/(.902 + .044) = .046

= 0.080/(.876 » .080) = .083 -

= 1.000

= 1.000

= 9,518.0

= 10,900,0

= 11,245.4

= 13,015.0

= 10,871.3

= 14,765.6

= 45,860.0

= 1,924.0

(105,839,000)%( .954)*( 9,518.0) = 9.561 x 10'' miles

( 18,072,000)%( .916)*(10,909.0) = 1.81 x 10'' miles

( 11,506,000)*( .916)*(11,245.4) = 1.19 x 10'' miles

( 4,650,000)%(1.000)*(13,015.0) = 0.61 x 10'' miles

(105,839,000)%( .046)*(10,871.3) = 0.53 x 10'' miles

( 29,578,000)%( .083)%(14,765.6) = 0.36 x 10'' miles

( 1,640,000)%(1.000)%*(45,860.0) = 0.75 x 10'' miles

( 5,600,000)%(1.000)%*({ 1,924.0) = 0.11 x 10'' miles
Total 14.97 x 10'" miles

[T TR | I |}

VMTMIX(8) =

9.61/14.97
1.81714.97
1.19/14.97
0.61/14.97
0.53/14.97
0.36/14.97
0.75/14.97
0.11/14.83

o oun

-648
.122
.080°
.041
.036
.021
.050
.008



MODEL
YEAR

Pre-1974

1975
1976
1977
1978
1979

1980
1981
1982
1983
1984

1985
1986
1987
1988
1989

1990
1991
1992°
1993
1994

1995+

LDGV
1.000

0,997
0.997
0.996
0.991
0.972

0.966
0.939
0.954
0.947
0.940

0.934
0.927
0.920
0.910
0.500

0.887
0.887
0.886
0.886
0.885

0.885
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Table B.1

LDDV
0.000

0.003
0.003
0.004
0.009
0.028

0.034
0.061
0.046
0.053
0.060

0.066
0.073
0.080
0.0%0
0.100

0.113
0.113
g.114
0.114
0.115

0.115

GasolinesDiesel Sales Fractions for LDVs and LDTs
(used in MOBILE3 also)

LDGT (182)  LDDT
1.000 0.000
0.998 0.002
0.997 0.003
0.995 0.005
0.991 0.009
0.972 0.028
0.966 0.034
0.940 0.060
0.920 0.080
0.900 6.100
0.870 0.130
0.840 0.160
0.820 0.180
0.790 0.210
0.760 0.240
0.730 0.270
0.706 0.294
0.697 0.303
0.688 0.312
0.679 0.321
0.670 0.330
0.661 0.339
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Appendix C

CALCULATION PROCEDURE TQ COMBINE THE EMISSION RESULTS
OF THE TWO LIGHT DUTY GASOLINE POWERED TRUCK CLASSES

Frequently air quality analyses regquire the use of one light duty
gasoline powered truck vehicle type as opposed to two. However, emission
factors are presented for two truck types: LDGT1 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 LDGT1 and LDGT2 calculated CO
emission factors are 39.3 and 43.4 grams/mile; respectively. Further,
assume that the LDGT1 and LDGT2Z 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 10'' miles.

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

(14.83 % 10'' miles)*(.122) + (14.83 x 10'' miles) (.080)

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

{1.81 x 10'" miles)(39.3 g/mi)+(1.19 x 10''miles)*(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):

(14.83x10" 'miles)(.122)(39.3g/mi)+(14.83x10"''miles)(.080)(43.g/mi)
(14.83 x 10'" miles) (.122) + (14.83 x 10 'miles) (.080)

or,

(,122) (39.3 g/mi) + (.080) (43.4 g/mi) .= 40.9 gm/mi
(.122) + (.080) :

After simplifying the eguation it becomes obvious that the combined LDGT
vehicle type is a function of the calculated emission 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 distributions. 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 reqistration 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



D-2

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 1 and
July 1 for the older model vehicles is primarily scrappage, the older
model year registration figures are adjusted later.

Denoting the July 1 registration fractions as R(1), 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.1l of
Appendix B. As a result, the January 1 model year registration
distributions are adjusted according to the following formulation:

FIRST MCODEL 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, the following procedure is
used:

DAF = SUMi[P(i)*R(i)}%F(my-i+1}]
where P(1)

P(i)
R(1)

173

i i=2,3, ..., 20+
July 1 registration fiqures
=1, 2, 3, . . ., 20+

s

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 registrafion P(i)*R(i)*F(my-i+1) figure is divided by
DAF to estimate the January 1 registration mix,

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

D.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 accwnulation rate of the 1985 MY light
duty vehicles on Januvary 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 Appendix H for each vehicle type. For the 1light dJuty
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)



D-4

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(1l), 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(1l)

SECOND MODEL YEAR INDEX: .25%#M(2) + .75%M(1)
THIRD MODEL YEAR INDEX: .25%#M(3) + .754M(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)

D.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 cumulative
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 (25
percent of the way through the sales year), approximately 25% of the 1985
model year vehicles will be sold. These vehicles range in age from 0 to
3 months. Assuming uniform sales, their average age is 1.5 months.

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 1l+{(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 wvehicles (those s01d 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 wvehicles 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%[12818 + ,625%12102].

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

FIRST YEAR: .125#M(1)

SECOND YEAR: .25%([M(1) + .125#M(2)] 4+ .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(1-2)+.25%[M(i-1)+,125*M(i)]+.75%[.625*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: .5%M(1)
THIRD YEAR: M(1) + M(2) + ... + M(i-2) + .5#M(i-1)
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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 2ero 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 egquation to estimate the tampering and
misfueling rates wusing 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 ¥ = 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=1) or not (¥=0) 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-1, some linear equations contain negative zero
mile rates. Since these negative levels are small, no effort has been
made to force the equation through zero. However, if a tampering or
misfueling rate for a particular model year is calculated to be less than
zerc in the evaluation year, that rate is set to zero.

Also in Table E-1, 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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than one form of tampering, since tampering effects are not always
additive. The following sections will describe how this was done for

each case.

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 wvehicle 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 wused 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

1. 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
11. Misfueling(Other) Only X
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In the above 1list, “Inlet" designates habitual misfueling
accompanied by tampering of the inlet restrictor. "Other"
designates habitual misfueling accomplished by other means, such
as a small pump nozzle or a funnel, As before, PCV and
evaporative tampering can be kept separate.

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-1 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 unigque 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-1.

D. Assign each unique combination of tampering an emissions impact
per vehicle., The impacts are taken from Table E-3a and E-3b,
with the following further assumptions regarding cases of
simultaneous tampering.

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 simultanecus 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 mcdel 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-1. 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 Caiculation of Tampering and Misfueling Rates*

Rate Equationsh® Increase/ Rate at Eval,®##
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 1 0.0766
Evaporative -0.0048 0.00335 0.0312
PCV -0.0002 0.00248 0.0265

* Non-I/M area LDGV
** From Table E-1
®kkRate = A + B(X/10K)

These overall rates are then used to estimate the size of the 1l 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
he 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-1.
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Table B

Example Calculation of QOverlap Categories®

Overall Category Category Size
Category Description# Equationwh* at Evaluation
(1) AIR/CAT +066%ATR .0170
(2) AIR/INLET .111%+AIR .02886
(3) AIR/QTHER . 105*AIR .0271
(4) AIR/CAT/INLET . 238%CAT .0366
(5) AIR/CAT/OTHER .032%CAT .0049
(6) CAT/INLET .44158CAT .0678
(7) CAT/QOTHER .OSQWCAT .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 emigsions from this model year (1977) can be estimated from
the evaluation date estimates of tampering and misfueling rates from
Table A. PFirst, 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 misfueling 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 due 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 summed 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 Emiggsion Impact

(A) (B) (<)
Excess Composite
Emission Total HC Technology Emission
Technology Emission Overlap Impact Emissions Fleet Impact
Type Impact Groups Categories Group Size {gm/mi ) 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 Migfueled {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 tampering effects are assumed not to overlap
with any of the other tampering and misfueling effects. As 2 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 exces$s 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
from 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 emissigns 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 I/M
program,
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Table E-1

Assumed Tampering and Misfueling Rates*
Used in MOBILE3

LDGV LDGTL1, LDGT2 & HDGV
A B A B
(Increase (Increase
(Zero Mile Per (Zero Mile Per
Emission Control System Rate) 10K Mile) Rate) 10k Mile)
Non-I/M 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
I/M 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 . 0.92199
Evaporative Canister -0.00438 0.00335 0.0377 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 (%)

Description Model Years LDGV LDGT1 LDGT2 HDGV
Air Pump Pre-1968 V] 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 50 0

1980 65 50 S0 0

1981 as 50 S0 0

1982 70 50 50 0

1983-1984 60 50 S0 0

1985-1986 40 50 50 0

1987-2020 30 50 50 37

Oxidation Pre-197s 0 0 0 0
Catalyst 1975 B0 70 -0 0
1976 85 80 0 0

1977 85 - 75 ¢ 0

1978 90 75 0 0

1979 90 80 100 0

1980 as 80 100 0

1981 13 95 100 0

1982 13 80 100 0

1983 13 70 1] 0

1984-1986 0 60 60 0

1987-2020 0 15 15 74

3-Way Catalyst Pre-1980 0 0 e 0 0
1980 7 Q 0 0

1981 87 5 0 0

1982 87 0 0 0

1983 87 30 10 ¢

1984-1986 100 40 40 0

1987-2020 100 8% N 85 0

EGR System Pre-1973 c 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 S0 100 100 0

1984-1986 93 100 100 0

1987-2020 90 100 100 100
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Table E-2b

Estimating Number of Vehicles Affected by
Tampering and Misfueling in MOBILE3

Percent Equipped (%)

Description Model Years LDGV
Air Pump with Pre-1975 0
Oxidation or 1975-1976 30
3-Way Catalyst 1977 20
1978 25

1379 25

1980 65

1981 85

lg82 70

1983-1984 60

1985-1986 40

1987-2020 30

EGR System with Pre-1980 o
3-Way Catalyst 1980 7
l981 85

1982 85

1983 8s

1984-1986 93

1987-2020 g0

Evaporative Pre-1971 0
Canister 1971-1978 100
1979-1984 100

1985-2020 100

PCV System Pre-1963 0.
1963-1967 0

1968-2020 100

LDGT1 LDGT2
0 0
30 0
20 0
20 0
40 50
40 50
50 5¢
50 50
50 50
50 50
50 50
Q 0
0 o]
5 0
20 0
30 10
40 40
B5 85
0 0
100 5
100 100
100 100
0 0
0 0
100 100

HDGV

COoOO0DO0O0OO0O00O00DO0

w

-
o
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Table E-3a

E-13

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 Cco 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%
{Oxidation 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 1.57 1.44 1,77 1.30
Misfueling 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 3.38 3.02 3.46 3.55
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 Maodel 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 Scak HC Emissions (grams)
Description Mcdel 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 5.18 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
5.5

1l985-202¢C 10.78 10.79 10.79 2



Appendix F._\

CALCULATION PROCEDURE FOR VMT VERSUS AGE
DISTRIBUTION FOR HEAVY DUTY DIESEL TRUCKS

Four VMT vs. age digtributions 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-1.

The distributions are weighted together by the registration fractions for
vehicles in each weight class to arrive at an overall heavy duty diesgel
mileage " distribution for each calendar year., Table F-1 shows these
registration fractions at the bottom of the column for calendar year
1l982. The ‘"weighted average"” column shows the actual mileage
distribution used for 1982, The estimated number of wvehicles in each
weight class for each calendar year are shown in Table F-2,



F-2
Table F-1

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

Weighted»*
Age 2B 3-5 (Light) 6 (Medium) 7-8 (Heavy) Average
1l 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 81,700 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 30,1385
12 7.637 9,979 12,856 29,599 27.652
13 7.082 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% 89.13%

®# The registration fractions for the four HDDV classes are
calculated from the total registrations by class (Table
F-2) divided by the overall HDDV registrations (last column
of Table F-2).
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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 1.636
1981 0.000 0.006 0.124 1.581 1.711
1982 0.049 0.009 0.135 1.599 1.782
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 c.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 1.062 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 1light duty gascline powered vehicle
(LDGV) hydrocarbon emissions for January 1, 1988 are computed. An
ambient temperature of B0°F is assumed. Although this HC calculation is
only for the LDGVs, it is designed to give the user an understanding of
the logical segquence 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 egquation
presented in the corresponding chapter. The resultant exhaust emission
factors multiplied by the fraction of vehicles-miles-traveled (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.1l DATA REQUIREMENTS

Before determining what data are required, the user should review the
conditions under which vehicles are tested 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, for each vehicle
type (model year registration distributions and fleet annual
mileage accumulation rates}).

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

Fer this sample calculation, the following conditions are assumed:
1. Ambient temperature is B80°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, stabilized, and hot
start operating modes are assumed to be 40%, 30% and 30%
respectively, for light duty vehicles; both catalyst and
non-catalyst.

5. The calendar year of study is 1988.

6. All other conditions are assumed to match the wvehicle testing
conditions. ‘

G.3 CALCULATION OF EXHAUST EMISSION FACTCRS

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

Since the air conditioning usage (ACCEipt), 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 exhaust 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-1 and will be used to calculate the
exhaust HC emissions.

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

Although the operating-mode/temperature correction factor «can be
caiculated manually using the generalized equations in Chapter 1, MOBILE3
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was used to generate the OMICF values for a cold/stableshot mix of
40%/30%/30%, and ambient temperature of 80°F. The appropriate OMICF
values are listed in Table G-1. 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 -Offset (OMTTAM)

The effects of tampering on each model year's emission rate are estimated
with OMTTAM. 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 OMICF). The OMITAM values in Table G-1 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-1
and are used to weight the individual model year emission factors
together to form a fleet number,

G.3.5 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, add the tampering offset, and then
multiply by the speed correction factor and travel fraction. This
procedure is shown in Table G-1, The emission factor is expressed in
units of grams per vehicle mile traveled.

If the pollutant were CO or NOx, no further calculations would be needed
to estimate the total exhaust emissjon 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 the crankcase and evaporative HC emission level, the model
year hot scak (HS), Qiurnal (DI), and crankcase emissions (CC), plus the
tampering offsets (TAMEVP 1,2,3) are required. Further, the fractions of
annual travel by model 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.3.7 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 + 0.843).
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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): BER 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 0.5602 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 0.07% 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 5.5%0 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 0.029 «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
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Table G-2

CALCULATION OF CRANKCASE AND EVAPORATIVE HYDROCARBON

EMISSION FACTOR FOR LIGHT DUTY GASOLINE POWERED VEHICLES

Calendar Ysar 1988

CCEVERT=( ( (HS+TAML1) *TPD+{(DI+TAM2) } /MPD) +(CC+TAM3 }

TPD=3.05 and MPD=31.1 for LDGVs

Model
Year HS TAM1 DI TAM2 cC TAM3 TF CCEVERT*TF
loss 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 6.0 0.006 0.137 0.069
1986 2.500 0.013 9.310 ©.027 0.0 0.014 0.122 0.068
1985 2.500 0.033 9.310 0.089 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
lgs2 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 0.110 0.016 0.0135
1973 12.320 0.735 23.530 0.457 0.0 0.115 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
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HIGHWAY MOBILE SQURCE EMISSION FACTOR TABLES

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

R.w-*
where
R indicates the region code
1 = Low altitude non-California
2 = High altitude non-California

ndicates the vehicle type
= LDGV

LDGT1

LDGT2

HDGV

LDDV

LDDT

HDDV

MC

i
1
2
3
4
5
6
7
8

[ (R T I I ]

L] 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 H-1 gives a
summary of every table and table pumber 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-1

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 LDGF1 LDGT2 HDGV Lpov LPDT HDDV MC

Untampered Basic Exhaust

Emissions R.1.1A R.2.1A R.,3.1A R.4.1A R.5.1 R,6,1 R.7,1 R.8.1A
Actual Exhaust Emissions

at Various Mileage Intervals R.1.1B R.2.1B R.3.1B R.4.1B --- ——— - -
Untampered Crankcase & Evap.
" HC Emissions R.1.1C R,2.1C R.3,1C R.4,1C - -~ -- R.8.1C
Total Crankcase & Evap HC : :

at Various Mileage Intervals R.1.1D R.2.1D R.3.1D R.4.1D --- - -— -—-
Basic HC Emission Levels R.1.2A 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.1.2B R.2.2B R.3.2B R.4.2B R.5.2B R.6.2B R.7.2B R.8.2B
Basic NOx Emission Levels R.1.2C R.2.2C R.3.2C R.4.2C R.5.2C R.6.2C R.7.2C R.8.2C
Idle Emissions R.1.3 R.2.3 R.3.3 R.4.3 R.5.3 R.6.3 R.7.3 R.B.3
Registration & Mileage Infor-

mation R.1.4 R.2.4 R.3J.4 R.4.4 R.5.4 R.6.4 R.7.4 R.8.4
Example Travel Weighting

Fractions R.1.5 R.2.5 R.3.5 R.4.5 R.5.5 R.6.5 R.7.5 R.8.5
Speed Correction

Factor Coefficients R.1.6 R.2.5 R.3.6 R.4.6 R.5.6 R.6.6 R.7.6 R.B.6
Temperature Correction R.1.7A R.2.7A R.3.7A R.4.7 R.B.7A

Factor Ccefficients
Normalized Bag Fractions R.1.7B R.2.7B R.3.7B -- R.5.7B R.6.7B -- R.B8.7B
Air Conditioning Correction R.1.8A R.2.8A R.3.8A -- - -- -- --
Factor Ccefficients

Air Conditioning Fleet Sizes R.1.8B R.2.8B R.3.8B -- - -- -- -
Extra Load Ccrrection Factors R.1.9 R.2.9 R.1.9 - -- -- -- --
Trailer Towing Correcticn R.1.10 R.2.10 R.3.10 -- - - - -

Factors

Low altitude nomn-California
High altitude non-California

Region Code "R": 1
2

it
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TABLE $.1.1A
EXHAUST EMISSION RATES FOR
LOw ALTITUDE :
LIGHT DUTY GASOLINE POWERED VEMICLES
{RATES REFLECT 2ERO TAMPERING)

= BER = 2ML ¢ (DR = M)

Zero Mile Detartioration 50,000 Mile

Made) Emissicon Leve! Rate Emission Leve!

Pol  __Yeers _(Grams/Mile) (Gm/Mi/10K Mi) _(Grams/Wmile)
HC Pre-1968 T7.25 O.18 8.18
1958- 1969 4.43 0.2% §.68
1970-1971% 3.00 ©.37 4.485%
1972-1974 3.3¢ Q.17 4.21
1975-1979 1.07 0.27 2.42
1980 0.36 0. 10 0.86
1981 0.25 G.12 Q.85
1982 0.22 0.12 Q.82
1983 .21 .12 0.81
1884 0.20 Q.13 0.85
1885- 1989 0.20 Q.12 0.80
1890+ 0.20 0. 11 Q.75
co Pre-1968 78.27 2.2% 89.%2
1968~ 1969 5¢.34 2.58 69.08
1870-1971 42 .17 3.13 57.82
1972-1374 40.78 2.44 52.98
1875-1879 18.23 2.%9 31.18
1880 €.09 0.73 §.74
1381 2.13. 1.90 11.63
1982 1.08 1.81 10.64
1983 1.09 1.90 10.%9
1884 0.9% 2.07 11.34
1985- 1986 1.04 1.96 10.84
1987-1988 1.11 t.87 10. 46
1390+ 1.14 1.82 10.24
NOx Pre-1968 3.44 0.0 3.44
1968-1972 4.35 Q.0 4.35%
1973-1974 2.87 C.04 3.07
1875-1976 2.44 0.03 2.59
1977-1879 1.70 0.09 2.18
1980 1.%0 0.07 1.85
1881 Q.58 ©.08 0.99
18982 Q.63 0.08 1.03
1982 0.56 .08 Q.96
1984 0.53 . 0.08 0.88
1985-1986 0.53 Q.03 0.98
1987-1983 C.53 C. 10 1.03
1890+ ©.53 0.10 1.03

= WHERE : BER = Basic emissicrn rate (untamperea)

IML = Zero mile level
OR = Deterioration rate
M = Cumulative mileage / 10,000

DATE : MAY 25, 198%
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ExHAUST EMISSION RATES FOR

LOw ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Moge! Emission Rate (Grams/Mile)
Years oK 20K 40K SOK S0OK 100K 120K 140K
Pre-1968 7.25 7.61 T.97 8.33 8.89 9.05 9.40 9.76
1968~ 1369 4.43 4.94 S.44 5.88 6.486 6.97 7.47 7.98
1870-1971 3.00 3.74 4.48 5.22 5.86 €.70 7.44 8.18
1972 3.36 3.70 4.Q03% 4,38 4.74 5.09 $.43 5.78
1973-1974 3.36 3.7 4.07 4.43 4.79 §.15 5.851 5.87
1975 t.10 1.74 2.43 3.12 3.82 4.52 .21 5.81¢
1976 1.10 t.78 2.44 3.14 3.84 4.54 5.24 5.84
1877 1.10 1.74 2.44 3.13 3.83 4.%3 5.22 5.92
1978-1979 1.11 1.7% ?.45 3.18 3.86 4.%8 5.26 5.96
1980 Q.40 O. 7 1.09 - 1.47 1:84° 2.22 2.60 2.98
1981 0.28 Q.60 0.96 1.32 1.8 2.04 2.40 2.76
1982 0.2% Q.56 Q.92 1.28 1.64 2.00 2.38 2.72
1983 Q.24 Q.55 0.91 1.27 1.62 1.98 2.34 2.69
1984 0.23 Q.%6 .92 1.29 1.6% 2.02 2.38 2.7%
1985- 1986 Q.23 0.%3 0.88 1.22 1.%56 .90 2.2% 2.58
1987-1989 Q.23 .53 0.87 1.22 1.58 1.90 2.24 2.5%8
1980+ 0.23 Q.51 0.83 1.16 1.48 {.80 2.12 2.44
Pre-1968 78.26 82.72 B7.17 91.63 96.09 100.55 105.01 109.47
1968-18€9 S6.34 61.42 6€6.55 71.68 76.80 81.83 B87.08 92.18
1970-1971 42.17 48.a7 S4.81 61.1% §7.4% 73.83 80.17 86 .51
1972 40.78 45.76 S50.B2 S55.B8 £0.94 6€5.95 71.08 76 11
1973-1974 40.78 45.92 51.39 56.69 62.07 67.<5 T2.84 78.22
1978 18.5¢ 24.70 31.57 38.44 4%5.31 %2 ‘8 59.05 65.92
1978 18.53 24.72 31.58 38.4%5 45.31 S52 ‘7 53.03 65.90
1977 18.53 24.67 31.45 238.22 44.99 5t 76 S8.53 65.31
1978-1973 18.83 24.72 31.53 38.34 45.15 51.85 S8.77 &5.58
19890 6.42 9.03 12.4% 15.79 19.47 22.54 25.82 29.30
1981 2.34 €.96 12.18 17.39 22.60 27.81 33.02 38.24
1982 1.30 5.90 11.0% 16.20 21.3% 26.5t 31.66 36.81
1983 1.30 5.8% 10.93 16.00 21.0B 26.16 31.23 36.31
1984 . 1.18 6.00 11.31 16.62 21.93 27.23 32.54 37.8%
198%-1986 1.23 5.78 10.78. 15.77 20.76  25.75 30.74 35.73
1987-1989 1.30 5.63 10.42 1%.18 19.95 24.7t 29.48 34.24
1990+ 1.33 5.58 10.24 14.81 19.57 24.23 28.90 33.5¢
Pre-1968 _3.44 3.44 3.44 3.44 3.44 3.44 . 3.4a 3.44
1868-1972 4.3% 4.3% 4. .35 4,34 4.34 4.34 4.34 4 .34
1973 2.87 2.99 3.1 .24 3.36 3.48 3.60 3.73
1974 2.87 3.00 3.13 3.25 J.38 3.51 3. 64 3.78
1975-1976 2.44 2.63 2.82 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 .93
1980 1.5¢C 1.79 2.07 1.38 2.65 2.94 3.23 3.52
1981 0.80 0.a5% 1.13 1.41 1.69 1.97 2.2% 2.53
1982 Q.64 C.as 1.17 1.49% 1.73 2.01 2.29 2.57
1983 Q.57 ©.a82 1.10 1.38 1.68 1.34 2.22 2.50
1984 0.54 0.82 1.14 1.46 1.78 2.10 2.42 2.74
1985- 1886 Q.54 Q.82 1.14 1.46 t.78 2.10 2.42 2.74
1987- 1989 0.54 C.84 1.18 1,82 1.88 2.320 2.53 2.87
1980+ Q.54 .84 1,18 1.852 1.86 2.320 2.53 2.87
MAY 28, 1985
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TABLE 1.1.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEKICLES
(RATES REFLECT ZERD TAMPERING)

*% CCEV = (HSK * TPD + DNL)/MPD + CC

Total

SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.

Mode] Emissions Trips® Emissions Miles® Emissions Emissions

Years (Gm/Trip) Per Day (Gm/Day) Per Day {(Gm/Mile) (Gm/Mile)
Pre-1963 22.45 3.05 L7.99 31.10 L.10 7.8B4
1963-1967 22:45 3.05 L7.99 31.10 0.80 L.54
1968-1970 22.45 3.05 L47.99 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
1581 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 3.3 3.05 9.1 31.10 0.0 0.62
1984 3.01 3.05 9.31 31.10 0.0 0.59
1985-1986 2.50 3.08 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 9.3 31.70 0.0 c.L8

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

ik 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
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TABLE 1.1,10

TOTAL CRANKCASE AND EVAPDRATIVE HC EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED VEHICLES
AT VARIQUS MILEAGE INTERVALS
(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mile)
Years 0K 20K LOK: 60K 80K 100K _120K _1LOK
Pre-1963 7.8 7.8 7.84 7.84 7.84 7.8 7.84 7.84
1963-1967 L.54 4L.54 L.S4 L.5L 4,54 b.54 4.84 4.54
1968-1970 3.76 3.76 3.78 3.80 3.82 3.84% 3.86 3,88
1971 2.83 2.8, 2.87 2.90 2.92 2.95 2.97 3.00
1572-1974 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 2.11v 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 0.71 0.73 0.75 0.78 0.80
1983 0.62 0.64 0.66 0.68 0.70 0.72 0.7% 0.77
1984 0.60 2.61 0.63 0.65 0.€7 0.69 0.7V 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



H-T7 TABLE .4.2A DATE : MAY 25, 1985
E£XHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES
TOTAL HC (INCLUDES EVAP 8 CRANKCASE)
January 1 of Calendar VYear
1980 198 1 1982 1983 1984 1985 1986 1967 1988 1989 1990 1991

MY + E** MY® E*e My Eeoe MY* E*v My « E*e My e Eee MY* Es®= MYy®s Eo*= My* E*s MY+ E*»* MY* E9++ MY* E**

196 1 17.9 1962 17.9 1963 14.6 1964 14.6 1965 14.6 1966 14 .6 1967 14.6 1968 12.1 1969 12.1 1970 t2.6 1971 11.6 1972 8.1
1962 17.8 1963 14.5 1964 4.5 1965 14.5 1966 14.5 1967 14.5 1968 12.0 1969 12.0 1970 12.4 1971 11.5 1972 8.1 1973 8.1
1963 14.4 1964 14.4 1965 14.4 1266 14.4 1967 14.4 1968 1t.9 1969 1.9 1970 12.2 197¢ 11.3 1972 8.0 1973 B.O 1974 8.0
1964 14.0 1965 14.3 1966 14.3 1967 14.0 1968 11.8 1969 11.8 1970 2.0 197t 11.9 1972 7.9 1973 7.9 1974 7.9 1975 6.9
1965 14.2 1966 14.2 1967 14.2 1968 11.6 1969 1.6 1970 1.8 1871 10.9 1972 7.8 1972 7.8 1974 7.8 1975 6.8 1976 6.8
1966 14.% 1967 4.1 1968 1.5 1969 {11.%5 1970 1.6 1971 10.7 1972 7.7 1973 T.7 19374 7.7 1975 6.6 1976 6.6 1977 6.6
1867 14.0 1968 11.3 1969 11.3 1970 11.4 1971 0.4 1972 7.6 1873 7.6 1974 7.6 1975 6.% 1976 6.5 1977 6.5 1978 5.2
1968 11.2 1969 11,2 1970 1t.t 1971 10.2 1972 7.% 1973 7.5 1974 7.% 1975 6.3 1976 6.2 1977 6.3 1978 5.0 1979 5.0
1969 11.0 18970 10.9 1971 9.9 1972 7.4 1973 7.4 1974 7.4 1975 6.1 1976 6.1 1977 6.1 1978 4.8 1979 4.8 1980 2.3
1970 10.6 1971 9.7 1972 7.2 1973 7.2 1974 7.2 197% $.9 1976 5.9 1977 5.9 1978 4.6 1979 4.6 1980 2.2 1981 2.3
1971 9.4 t972 7.1 1973 7.1 1974 7.1 1975 5.7 1976 5.7 1977 5.7 1978 4.4 1979 4.4 1980 2.2 198% 2.2 1982 2.1
1972 7.0 1973 T.0 1974 7.0 1975 5.5 1976 5.5 1977 5.5 1978 4.2 1979 4.2 1980 2.1 1981 2.1 1982 2.0 1983 2.0
1973 6.8 1974 6.8 1975 5.2 1976 5.2 1977 5.2 1978 4.0 1979 4.0 1980 2.0 t981 2.0 1982 1.9 1983 1.9 1984 1.9
1974 6.6 1975 5.0 1976 5.0 1977 5.0 1978 3.7 1979 3.7 1980 1.9 1981 1.9 1982 1.8 1983 1.8 1984 1.8 1985 1.6
1975 4.7 1976 4.7 1977 4.7 1978 3.4 1979 3.4 1880 1.8 1981 1.8 1982 1.7 1983 1.7 1984 1.6 1985 1.5 1986 1.5
1976 4.4 1977 4.4 1978 3.2 1979 3.2 1980 1.7 1981 1.6 1982 1.6 1983 1.5 1984 1.5 198S 1.4 1986 1.4 1987 t.4
19717 4.1 1978 2.9 1879 2.9 1980 1.6 1981 1.5 t982 1.4 1983 1.4 1984 1.4 1985 1.3 1986 1.3 1987 1.2 1988 1.2
1978 2.8 1979 2.6 1980 1.5 1981 1.4 1982 1.3 1983 1.3 1984 1.2 1985 1.1 1986 1.1 1987 1.1 1988 1.t 1989 1.4
1979 2.2 1980 1.3 1981 1.2 1982 1.2 1983 1.1 1984 1.0 1985 1.0 1986 1.0 1987 .9 1988 0.9 1989 0.9 1990 0.9
1980 1.3 1981 1.1 1982 1.1 1983 1.0 1984 0.? 1985 0.9 1986 C.9 1987 0.8 1988 0.8 1989 0.8 1990 0.8 1991 0.8

January 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

My* E+* MY* E*¢ MY+ Er+ MY+ E** MY* E** My+ E=** MY* E¢» MY+ E** MY+ [+ My+ E*+ MY+ E*« My* E+=*

1973 8.1 1974 8.1 1975 7.3 1976 7.3 1977 7.3 1978 6.1 1979 6.1 19280 2.8 1981 2.9 1982 2.9 1383 2.8 t984 2.9
1974 8.1 1975 7.2 1976 7.2 1977 7.2 1378 5.9 1979 5.9 1980 2.7 1981% 2.9 1982 2.8 1983 2.8 1984 2.B 1985 2.6
1975 7.1 1976 7.1 1977 7.1 1978 5.8 1979 5.8 1980 2.7 1981 2.8 1982 2.7 1983 2.7 1984 2.8 198% 2.6 1986 2.6
1976 6.9 1977 €.9 1978 5.7 1979 5.7 1980 2.6 1981 2.7 1982 2.7 1983 2.6 1984 2.7 1985 2.5 1986 2.5 1987 2.5
1977 6.8 1978 5.5 1979 5.5 1980 2.6 1981 2.7 1982 2.6 1983 2.6 1984 2.6 1985 2.4 1986 2.4 1987 2.4 1988 2.4
1978 5.4 1979 5.4 1980 2.5 1981 2.6 1982 2.5 1983 2. % 19R4 2.6 1985 2.4 1986 2.4 1987 2.3 1988 2.3 1989 2.3
1979 5.2 1980 2.4 1981 2.5 1982 2.5 1983 2.4 1984 2.5 1985 2.3 1986 2.3 1987 2.3 1988 2.3 {989 2.3 1990 2.1
1980 2.4 1981 2.5 1982 2.4 1983 2.4 1984 2.4 1985 2.2 1986 2.2 1987 2.2 1988 2.2 19489 2.2 1990 2.0 1991 2.0
1981 2.4 1982 2.3 1983 2.3 1984 2.3 1985 2.1 1986 2.1 1987 2.1 1988 2.1 1989 2.1 1990 1.9 1991 1.9 19892 1.9
1982 2.2 1983 2.2 1984 2.2 1885 2.0 1986 2.0 1987 2.0 1988 2.0 1989 2.0 1990 1.9 1934 1.9 1992 1.9 1993 1.9
1983 2.9 1984 2.1 1985 2.0 1986 2.0 1987 1.9 1988 1.9 1989 1.9 1390 1.8 19994 1.8 1992 1.8 1993 1.8 1994 1.8
1984 2.0 198S§ 1.9 1986 1.9 1987 1.8 1988 1.8 1989 .8 1990 1.7 19914 1.7 1992 1.7 1993 1.7 1994 t.7 199% 1.7
1985 1.7 1986 1.7 1987 1.7 1988 1.7 1989 1.7 1980 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 199% 1.6 1996 1.6
1986 1.6 1987 1.6 1988 1.6 1989 1.6 1990 1.5 1991 t.5 1992 1.5 1993 1.5 1994 1.5 199% 1.5 1996 1.5 1997 1.5
1987 1.5 1988 1.5 1989 1.5 1990 1.4 1991 7.4 19582 1.4 1993 1.4 1994 1.4 1995 1.4 1996 1.4 1997 1.4 1998 1.4
1988 1.4 1989 1.4 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.2 199% 1.3 1996 1.3 1997 1.3 t998 1.3 1999 1.2
1989 1.2 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 1999 1.1 2000 1,1
1990 1.0 1991 1.0 1992 1.0 1992 1.0 1994 1.0 1995 1.0 18996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0
1991 0.9 1932 0.9 1993 0.9 t994 0.9 1995 0.9 1996 0.9 1997 0.9 19948 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9
1992 0.8 1993 0.8 1894 0.8 1998 0.8 1996 0.8 1997 0.8 1998 0.8 1999 0.8 2000 0.8 2001 0.8 2002 0.8 2003 0.8

My tndicates the model year.
Indlicates the average grams/mile emission level for model year *"MY® on January t of the given calendar year. These

veg

emission

vn cold start,

levels are calculated for the basic test conditions:

52.1% of VMY

mileage accumulation figures given in Table t.1.4.

in stabilized, and 27.3% of VMT

in a hot start.

19.6 MPH, TEMP=75 Degrees f,

20.6% of VMT traveled

EmisSions are based on the January 1



H-8 TABLE 1.1.28B DATE MAY 25, {985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES
co
January | of Calendar Year
1980 1981 ig82 1983 1984 1985 1986 1987 1988 1989 1980 1991
My * e MY * fee MY ® ges My » Eor MY * [ My * Eoe MY * | MY * Er* MY” Eer MY * Er> My®* Es» MYy * E»>
1961 111.8 1962 111.8 1963 111.B 1964 111.8 1965 111.8 1966 {11.8 1967 11{1.8 1968 G4.5 1969 94.5 1970 €9.2 1971 a%.2 1972 77 .4
1962 110.8 1963 110.8 1964 110.8 1965 110.8 1966 110.8 1967 110.8 1968 93.4 1969 83.4 1970 87.7 1571 87.7 1972 76.3 1973 76.3
1963 109.7 1964 109.7 1965 109.7 1966 109.7 1967 103.7 1968 92.f 1969 92.1 1970 86.2 1571 86.2 1972 75.%t 1973 75.1 1874 75.1%
1964 108.5 1965 108.5 1966 10B.5 1967 108.5 1968 80 8 1969 90.8 1970 B4 .6 1971 B84.6 1972 73.8 1973 73.8 1974 73.8 1975 S3.4
1965 107.3 1966 107 .3 1967 107.3 1968 B89 4 1969 89.4 197C 82.9 1971 82.9 1972 72.5 1973 72.5 1974 . 72.5 1875 52,0 1976 52.0
1966 106.0 1967 106.0 1968 87.9 1969 B87.9 1970 81.1 1971 &1.1 1972 7T1.1 1973 71.1 1874 71.1 1975 50.5 (8976 50.5 1977 50.5
1967 104.6 1968 86.4 1869 B86.4 1970 79.1 1971 79.1 1972 ©69.6 1873 69.6 1974 69.6 197% 48.9 1976 48.9 1377 48.9 1978 48.9
1968 84.7 1969 84.7 1S70 77.1 1971 77.1 1972 €8.0 1973 ©6B.0 1974 68.0 1975 47.2 1976 47.2 1977 47.2 1978 47.2 1979 47 .2
1969 82.9 1970 74.9 1971 74.9 1872 66.3 1973 66.3 1974 6.3 1975 45.4 1976 45.4 1977 45.4 1978 45.4 1979 45.4 1980 13.7
1970 T72.7 {971 72.7 1972 64.5 1973 64.5 1974 64.5 1975 43.5 1976 43.5 1977 43.5 18978 43.5 1979 43.5 1980 13.2 1981 20.7
197y 70.2 1972 62.6 18973 62.6 1974 €2.6 1975 41.5 1976 41.5 1977 41.5 1978 41.5 1978 41.5 1980 12.7 198t 19.3 1982 18.3
1972 60.6 1973 &60.6 1974 60.6 1975 39.4 1976 39.4 1977 39.4 1978 39.4 1979 39.4 19BO {12.1 1981 17.7 1982 16.8 1983 16.7
1973 8.5 1974 S8.5 1975 37.2 1976 37.2 1977 37.2 1978 37.2 18979 37.2 1980 11.4 1881 16.1 1982 1%.1 1983 15.0 1984 16 2
1974 6.3 1975 34.8 1976 34.8 1977 34 .8 1978 34 .8 1979 34.8 1980 10.8 1981 14.3 1882 13,4 1983 13.3 1984 14.3 1985 13.6
1976 32.3 1876 32.3 1977 32.3 1978 32.3 1979 32.3 1980 10.0 1981 12.5 1982 1.5 1983 11,4 1984 12.3 1985 11 7 1986 11.7
1976 28.6 1977 29.6 1978 29.6 1979 29.6 1980 9.3 1981 10.5 1982 9.5 1983 9.5 1984 10.1 198% 9.7 1986 9.7 1987 Q.4
1977 26.8 1878 26.8 1979 26.8 198O 8.5 1981 8.5 1982 7.5 1983 7.4 1984 7.9 1985 7.6 1986 7.6 1987 7.3 1988 7.3
1978 23.8 1979 23.8 1980 7.7 1981 6.3 1982 9.2 1983 5.2 1984 5.5 198% 5.3 1986 5.3 1987 5.2 1988 5.2 1989 5.2
1979 20.6 1980 6.8 1981 3.9 1982 2.9 1983 2.9 1984 3.0 1985 2.9 1986 2.9 1987 2.9 1988 2.9 19AR9 2.9 1990 2.9
1980 €.2 19861 2.4 1982 1.4. 1983 1.4 1984 1.3 1985 1.3 1986 1.3 1987 1.4 1988 1.4 1989 i.4 1990 1.4 1991 t.4
January 1 of Calendar Year
1992 1983 1994 1995 1996 1987 1998 1999 2000 2001 2002 2003
Mys E** MY+ s My+ E*»+ MY+ E*+ MYs [Fes MY+ E++ MYs E+»* MY* E¢* My=* E3*» Mys [ MY* E*+ MYys*s E++
1973 77.4 1974 77.4 1975 57.2 1976 57.2 1977 57.2 1978 57.2 1979 57.2 980 17.1 {981 30.8 1982 29.9 1983 29.7 1984 32.2
1974 76.3 1975 56.0 1976 S56.0 1977 56.0 #978 56.Q0 1979 56.0 1980 16.7 1981 29.9 1982 29.0 {983 28.8 1984 31.2 1985 29.7
1875 54.7 1976 54.7 1977 S54.7 1978 54.7 1379 54.7 1980 16.4 1981 29.0 1982 28.1 1983 27.8 t984 30.2 1985 28.7 1986 28.7
1976 63.4 1977 53.4 1978 53.4 1979 53 .4 1980 16 .0 198t 28.0 1982 27.% 1983 26.9 1984 29.2 1985 27.7 1986 27.7 1987 26.6
1977 $2.0 1978 52.0 1979 52.0 1980 15.6 1981 26.9 1982 26 .0 1983 25.9 1984 28.0 1985 26.6 1986 26.6 1987 25.5 1988 25.5
1978 50.5 1979 S0.5 1980 19 .2 (981 25.8 1982 24.9 1983 21 8 1984 26.8 1985 25.5 1986 25.5 1987 24.4 1988 24.4 1989 24 .4
1979 48.9 1980 14.7 1981 24 7 t982 23.8 1983 23.6 1984 25.6 1Y8S 24.3 1986 24.3 1987 23.3 1988 23.3 1989 23.3 1990 22.7
1960 14.3 1984% 23.4 1982 22.5 1983 22.4 1984 24.2 1985 23.0 1986 23.0 1987 22.1 1988 22.% 1989 22.1 1990 21.5 1991 21.5
1961 22.1 1982 24.2 1983 2%+.1 1984 22.8 1985 21.7 1986 24.7 1987 20.6 1988 20.8 1969 20.8 1990 20.3 1991 20.3 1992 20.3
1982 19.8 1983 19.7 1984 21.3 1985 20.2 1986 20.2 1987 19.4 1988 19.4 1989 19.4 1990 1{9.0 19941 18.0 1992 19.0 1993 19.0
1963 18.2 1984 19.7 1985 8.7 1986 18.7 1987 18.0 1988 18.0 1989 18.0 1990 17.6 1931 17.6 1992 17.6 1993 17.6 1994 17.6
1984 {18.0 1985 17.4 1986 17.1 1987 16.5 1988 6.5 1989 6.5 1990 16.1 1999 6.1 1992 6.1 19393 16.1 1934 16.1 1935 16 1
1985 15.4 1986 15.4 1987 14.8 1988 14.8 1983 14.8 1990 14.5 1991 $4.5 1992 14.5 1993 14.5 1994 14 .5 1995 14.5 1996 14.5
1986 13.6 1987 13.1 1988 13.1 989 13.1 1990 12.8 1991 12.8 1992 12.8 1993 12.8 1984 12.8 1995 12.8 1996 12.8 1997 12.8
1987 11.3 1988 11.3 1989 11.3 1990 11.1 1991 1.1 1992 11,1 1993 t1.t 1994 11.1 1995 (1.1 1996 1.1 19897 11.1 1998 {11 1
1988 9.4 1989 9.4 1990 9.2 1991 9.2 1992 9.2 1993 9.2 1994 9.2 1995 9.2 1996 9.2 1997 9.2 1998 9.2 1999 8.2
1989 7.3 1990 7.2 1991 7.2 1992 7.2 1993 7.2 1994 7.2 199% 7.2 1996 7.2 1897 7.2 1998 7.2 1999 7.2 2000 7.2
1890 S.1 1991¢ 5.1 1992 5.1 1993 G.t 1994 5.1 1995 5.1 1986 .1 1997 S.1 19398 5.1 1999 5.1 2000 5.1 2001 5.1
1991 2.9 1992 2.9 1993 2.9 1994 2.9 1995 2.9 1996 2.9 1997 2.9 1998 2.9 1999 2.9 2000 2.9 2001 2.9 2002 2.9
1992 1.4 1993 1.4 1994 1.4 1995 1.4 1996 1.4 1987 1.4 1998 1.4 1999 1.4 2000 1.4 2001 1.4 2002 1.4 2003 1.4
*MY -- Indicates the model year.
»*f -- 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 condittons:

in cold start,

52.1% of VMT in stabilized,

mileage accumulation figures given In Table 1.4 4.

19.6 MPH, TEMP=75 Degrees F,
and 27 .3% of VMT in & hot atart.

20.6% of VMT traveled

Emissions are based on the January 1



H-9 TABLE 1.1.2¢C DATE : MAY 25, {98%
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASDLINE POWERED VEHICLES
NOx
January | of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1389 1990 1991
MY * E*» MY ¢ E** My * Esn MY * ges MY * Ese [T Eve MY * E.l' MY * Ese MY * Eon MY* Lee MY s Es® My * Eee
1961 3.4 1962 3.4 1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3
1962 3.4 1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 19714 4.3 1972 4.3 1973 14
1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1974 4.3 1972 4.3 1973 3.4 1974 3.4
1964 3.4 1965 3.4 1966 3.4 1867 3.4 1968 4.3 1969 4,3 1970 4.3 1971 4.3 1972 4.3 1973 3.4 1974 3.4 {1975 2.8
1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1974 4.3 1972 4.3 1973 3.4 1974 3.4 1975 2.8 1976 2.8
1966 3.4 1987 3.4 1968 4.3 1969 4.3 1970 4.3 19714 4.3 1972 4.3 1973 3.4 1974 3.4 1975 2.8 1976 2.8 1977 2.8
1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.3 1974 3.3 1975 2.8 1976 2.8 1977 2.8 1978 2.8
1968 4.3 1969 4.3 1970 4.3 1871 4.3 1972 4.3 1973 3.3 1974 3.3 1975 2.8 1976 2.8 1977 2.7 1978 2.7 1979 2.7
1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.3 1974 3.3 197% 2.7 1978 2.7 1977 2.6 1978 2.6 1979 2.6 1980 2.2
1970 4.3 1971 4.3 1972 4.3 1973 3.3 1974 3.3 1975 2.7 1976 2.7 1977 2.6 1978 2.6 1979 2.6 1980 2.2 1981 1.4
1971 4.3 1972 4.3 1973 3.2 1974 3.2 1975 2.7 1976 2.7 1917 2.5 1978 2.9 1979 2.5 1980 2.1 1981 1.3 1982 1.4
1972 4.3 1973 3.2 1974 3.2 1975 2.7 1976 2.7 197117 2.4 1978 2.4 1979 2.4 1980 2.1 1981 t.2 1982 1.3 1983 1.2
1973 3.2 1974 3.2 1975 2.7 1976 2.7 1977 2.4 1978 2.4 1979 2.4 1980 2.0 1981 1.2 1982 1.2 1983 1.1 1984 1.2
1974 3.1 1375 2.6 1976 2.6 1977 2.3 1978 2.3 1979 2.3 1980 1.9 19814 1.1 1982 1.1 1383 i.1 1984 1.1 1985 1.1
1975 2.6 1976 2.6 1977 2.2 1978 2.2 19719 2.2 1980 1.9 1981 1.0 1982 1.1 1983 1.0 1984 1.0 1985 1.0 1986 1.0
1976 2.8 1977 2.1 1978 2.1 1979 2.1 1980 1.8 t981 0.9 1982 1.0 1983 0.9 1984 0.9 1985 0.9 1988 0.9 1987 1.0
1977 2.0 1978 2.0 1879 2.0 19280 1.7 1981 0.9 1982 0.9 1983 0.8 1984 0.8 1985 0.8 1986 0.8 1987 0.9 1988 0.9
1978 1.9 1979 1.9 1980 1.6 19814 0.8 1982 0.8 1983 0.7 1984 Q.7 1985 0.7 1988 0.7 1987 0.7 1988 0.7 1989 0.7
1979 t.8 1980 1.6 1981 0.7 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 1.5 1981 0.6 1982 0.6 1983 0.6 1984 0.5 1985 0.5 1986 0.9 1987 0.5 1988 0.5 1989 0.5 1990 0.5 1991 0.5
.
January 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 ___2003

My+ Eeo=x MY* Eeos= Mye fFas Mye® Eere MY* E*» ‘yr E**  MY* [** MY* E*»* My+ Es» Mys [es Mys E*» My® fse¢
1973 3.5 1974 3.5 197% 2.9 1976 2.9 1977 3.1 1978 3.1 1979 3.1 198O 2.6 1981 1.8 t982 1.8 1983 1.8 1984 1.9
1974 3.4 197% 2.9 1976 2.9 1977 3.0 1978 3.0 1979 3.0 1980 2.9 1981 1.8 1982 1.8 1983 1.7 1984 1.8 1985 1.8
1978 2.9 1976 2.9 19717 3.0 1978 3.0 1979 3.0 1980 2.9 1981 1.7 1882 1.8 1983 1.7 1984 1.8 1989 1.8 1986 1.8
1976 2.8 1977 2.9 1978 2.9 1979 2.9 1380 2.4 1981 1.7 1982 1.7 1983 1.6 1984 1.8 1985 1.8 1986 1.8 1987 1.9
1977 2.9 1978 2.9 1979 2.9 1980 2.4 19a1 1.6 1982 1.7 1983 1.6 1984 1.7 198% 1.7 1986 1.7 1987 1.8 1988 1.8
1978 2.8 1979 2.8 1980 2.4 198! 1.6 1982 1.6 1983 1 6 11984 1.7 1985 t.7 1986 1.7 1987 1.8 1988 1.8 1989 1.8
1979 2.8 1980 2.3 1381 1.5 1982 1.6 1983 1.9 1984 1.6 1485 1.6 1986 1.6 1967 1.7 1988 1.7 1589 1.7 1990 1.7
1980 2.3 t961 1.5 1982 1.% 1982 1.5 1984 1.5 198BS 1.5 1986 1.9 1987 1.7 1988 1.7 1989 1.7 1980 1.7 1991 1.7
1981 1.4 1982 1.5 1983 1.4 1984 1.9 1985 1.5 1986 1.5 1987 1.6 1968 1.6 1989 1.6 1990 1.6 1991 1.6 1992 1.6
1982 1.4 1983 1.3 1984 1.4 198BS 1.4 19866 1.4 1987 1.5 1988 1.5 1989 1.5 1890 1.5 1991 1.5 1932 1.5 1993 1.5
1983 1.3 1984 1.3 198S 1.3 1986 1.3 1987 1.4 1988 1.4 193893 1.4 1990 1.4 1991 1.4 1992 1.4 1992 1.4 1994 1.4
1984 1.3 1985 1.3 1986 1.3 1987 1.3 1988 1.3 1989 1.3 1930 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3 1995 1.2
1985 1.2 1986 1.2 1987 1.3 1sa8 {.3 1983 1.3 1990 1.3 19914 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 1.2 199 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1936 1.2 1997 1.2
1987 t.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1 1982 1.1 1993 1.1 1994 1.1 1995 1.1 1956 1.1 1997 1.1 1998 1.1
1988 1.0 1389 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 1898 1.0 1999 1.0
1989 0.9 1990 0.9 1991 0.9 18992 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 0.7 1991 0.7 1992 Q.7 1993 0.7 1994 0.7 1995 0.7 1996 0.7 1997 0.7 1998 0.7 1999 Q.7 2000 0.7 2001 0.7
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 200t 0.6 2002 0.6
1992 0.5 1993 0.5 1994 0.5 1995 0.5 1996 0.5 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.

*vf -- Indicates the average grams/mile emissjon level for model year "MY" on January 1 of the given calendar year. These

emission levels are calcutated for the basic test conditions:

in cotd start, in stabiilized, and 27.3% of VMT in a hot start.

52. 1% of VMT

mitleage accumutation figures given

In Table 1.1.4.

19.6 MPH, TEMP=75 Degrees f,

20.6% of VMT traveled
Emissions are based on tha January

1
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TABLE 1.1t.3
IDLE EMISSION RATES FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

* IER = ZML + (DR * M)

Zero Mile Deterioration
Mode Emission Leve!l Rate
Pol Years (Grams/Min. ) _(Gm/Min/10K Mi)
HC Pre-1968 1.32 0.03
1968~ 1969 1.07 0.086
1870-1971 0.54 0.07
t1972-1974 0.72 .07
1975~ 1979 0.30 0.07
1380 Q.07 0.04
1881 Q.09 Q.04
1982 Q.08 0.04
1983 Q.09 0.04
1984 0.09 . Q.04
1985- 1989 0.09 0.04
1990+ 0.09 0.04
co Pra~-1968 13.76 Q.40
1968-1969 13.99 0.63
1970-1971 11.84 Q.88
1972-1974 12.68 0.78
197%~1979 6.00 0.85%
1380 1.83 0.88%
1981 1.63 0.82
1982 1.55 0.01
1983 1.48 0.82
1984 1.48 0.82
1985- 1986 1.48 0.82
1987-19a9 1.48 0.82
1990+ 1.48 Q.82
NOx Pre-19G8 0.09 0.0
1968-1972 0.17 Q.0
1973-1974 0.14 0.0
1978-1976 Q.28 0.0
1977-1979 Q.18 .01
1980 Q.17 0.01
1981 0.08 0.01
1982 0.08 .01
1883 0.08 0.0t
1984 0.08 0.01
1985-1986 0.08 0.01
1987-1989 0.08 ¢.01
1990+ .08 0.01
= WHERE : IER = ldle emission rate
ML = Zeroc mile ieve)
DR = Detericration Rate
M * Cumulative Mileage / 10,000

CATE : MAY 25, 198§
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TABLE 1.1.4

REGISTRATICON MIX AND
MILEAGE ACCUMULATION RATES FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mileage Jan |} Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mileage
| ndex®* Mix# Rate Mix Rate Accumulation
per vehiclex (fleet) {fleet)
i 0.080 12818, 0.027 12818, 1602.
2 0.101 12102. 0.101. 12639, 8581.
3 0.095 11427, 0.095 11933. 21873.
b 0.089 10783. 0.089 11267, 33470.
5 0.083 10187, 0.083 10638, Lhb20.
6 0.077 9619. 0.077 10045, 54758,
7 0.0 9082. g.0N 9485, 64520,
8 0.065 8575. 0.065 8955, 73738,
9 0.059 8096. 0.059 8Ls5, B2uLo,
10 0.053 76L5. 0.053 7983, 90657.
11 0.0L47 7218. 0.0L7 7538. 98415,
12 0.041 6815. 0.0l 7117, 105740.
13 0.035 6L35. 0.035 6720. 112687.
b 0.029 6076. 0.029 B3L5. 119187.
15 0.023 5737. 0.023 5391. 125354,
16 0.017 5L16. 0.017 5657. 131176.
17 0.011 511k, 0.011 5340. 136673.
18 0.008 L829. 0.008 50L3, 141863,
19 0.006 L559, 0.006 L7671, 146763,
20+ 0.008 L305, 0.008 LL9s, 151390,

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

#% The indices refer toc the most recent model year
vehicles in any given calendar year. Index | references
the newest mode! 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 FQR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES
JANUARY 1, 1988

(A) () (C=A*B/DAF) (0) (C*D/TFNORM)
Model LDV Fleet Sales LOGV Annual Mileage Travel
Years Registration Fraction (A*B) Registration _Accrual Rate (C*D) Fractions
1988 0.027 0.910 0.024 0.027 12818. L5.4 0.036
1987 0.101 0.920 0.093 0.103 126139. 1304.3  0.137
1986 0.09% 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 100L45. 813.5 0.085
1982 0.071 0.954 0.068 0.075 9L85, 713.5 0.075
1981 0.065 0.939 0.061 0.068 8955. 607.0 0.064
1880 0.059 0.966 0.057 0.063 8us5. 535.2 0.056
1979 0.053 0.972 0.052 0.057 7983. - L56,7 0.04L8
1978 0.047 0.99) 0.047 0.052 7538. 389.9 0.04
1977 .04 0.996 C.04! 0.0L5 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 63L5, 203.7 c.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 o.0N 1.000  0.01 0.012 5340, 65.2 0.007
1971 0.008 1.000 ©0.008 0.009 5043, LL.8 0.005
1970 0.006 1.000 0.006 0.007 L4761, 3.7 0.003
1969- 0.008 1.000 0.008 0.009 LLgsg, 39.9  0.004
DAF: 0.902 TFNORM: 9518.0

WHERE :

A = January 1 registration mix from Table 1.1.4,

B = fleet sales fractions

D = Sales weighted fleet mileage accumulation rate from Table 1.1.4,

adjusted to January 1’
0(1) = Apnual Miles(1)
D(MY1)= .25% (Annual Miles{MYI)) + .75%(Annual Miles (MYi-1)), MYI=2,...,20+

NOTE : In general, the travel weighting fractions will change for evary
calendar year since the sales fraction (column B) changes
for almost every model year.

DATE : MAY 25, 1985
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TABLE 1.1.6

SPEED CORHECTION FACTOR COEFFICIENTS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

* SCF(s,sadj) = SF(s)/SF(sadj)

SF{(s) = EXP{A + B*s + C*s? + D*S’ + E+5° + F*s*), HC & CO
L A ¢+ B*s + C*s’" + D*s? 4+ E*s* + F*g* | NOx,Pre-1978
= EXP(A + B*s + C*s? + D*s' + E*5¢ + F*g%), NOx, 1978+
Pollutant
and
Model Years A B [ D E F
HC .

Pre-1968 0.231026E+0t -0.289572E+00 ©.152990E-01 ~0.446689E-03 (©.64818J3E-05 -0.3634%6E-07
1968 0.239726€E+01 -0,.299985E+4+00 . 1613S1E-01 -0.487491E~03 O©.729093E-05 -0.419769E-07
1969 0. 240873E+01 -O.30BYB7E+Q0 O.168168BE-01 -0 .506B43E~03 0O.753855€-05 -0.43+t59GE-0Q7
1970 Q.223217E+0t -0.2849B8SE+00 O.153BIJE-01 -0.45673BE-03 (©.6734B6E-05 -0.383798E-07
1971 0.225223E+01 -0.287778E+00 0. 156B20E-01 -0.473179E-03 0.707954E-05 -0.40B456E -07
1972 0.234948E4+01 -0.304959E+00 0. 168416E-01 -0.509623E-03 0.759516E-05 -0.434963t-07

1973-1974 0.268382E+Q1 ~-0,344633E+00 O.195417€-01 -0.625720E-03 O.978442E-05 -0.583369E-07

1975-1977 0.239540E+01 -0, JIS7TBIE+00 O0.211609E-01 -0.731550€E-03 O.120715E-04 -0, 74856GE-07

1978-1979‘ 0.12194%E4+0t -0.707633E-01 0.446460E-02 0.0 0.0 0.0
1980 0.144386E+01 -0.880857€E-01 O0.7356BOE-03 0.0 0.0 0.0
1981+ 0.984090E+00 -0.5673I19E-01 0.2332820£-03 0.0 0.0 0.0
co

Pre-1968 0.233989E£+401 -0.296978E+00 O.1600T1E-01 ~0.4773I96E-03 0©.706752E-05 -0.403978E-0O7
1968 0.2465%1€401 -0.305023£+00 O.160497€E-01 -0.473969E-03 0.69907SE-05 -0.399758E-07
1969 0.2778B04E+40t -0 319130400 O . 1S31B3E-01 -0.422327€-03 0.584948E-05 -0.314969E-07
1970 O.27BBYYE+O1 -0.327107E+00 O.162943E~-01 -0.467573E-03 O.6T1806E-05 ~0.374401E-07
$971 0.270743€+01 -0.334036E€+00 O.176179E-01 -0.53858IE~-03 O0.B817402€£-05 -0.4778B0O3E-O7
1972 0.268454€4+0¢ -0.3328tTE+00 O0.176277E-01 -0.5249123E-03 O.772221E-05 -0.437025€-07

1973-1974 0.283929E+01 -0 .368756E+00 O.2107B2€-01 ~0.676438E-03 O0.106267€-04 -0.63G405E-07

1975-1977 0Q.24B747E+01 -0.391562E4+00 0O.270721E-Qf -0.976178E-03 O.165270E~-04 -0.104317E-06

1978-1979 O0.11617T7TE+01 ~0.5927376E-0% 0.0 0.0 0.0 0.0
1980 0.881952E+00 -0,449976E-0% 0.0 0.0 0.0 0.0
1981+ 0.85B419€400 -0 . 427969€E-01 0.0 0.0 0.0 0.0
NOx

Pre-1968 O.168635E+01 -0O.118303E+00 (.65497%€E-02 -0.137139E-03 0©0.100849€-05 0.0
1968 0.122677E+401 -0.444978E-01 0.262476E£-02 -0.567150€E-04 0.434293E-06 0.0
1969 0.101743E+01 -0. 118958E-01 0.914365€E-03 -0.215740€E-04 O.182200€-06 0.0
1970 0.9B7600E+00 -O. 195674E-01 O.169645€-02 -0.404000E-04 O0.328B001E-06 0.0
1971 0. 115917E+01 ~0.444536€-01 0.296425E-02 -0.668990E-04 0.522365E-06 0.0
1972 Q. 128169E+01 -0.804874E-01 ©.535735E-02 -0.118B94€-03 O0.901060E-06 ©O.0

1973-1974 O.78383IBE+Q00 ©.328549E-03 O.106029€E-02 -0.319350€-04 O.2903B2E-06 0.0

1975-1977 ©O.842131E+400 -0.423240E-01 O.386253E-02 -0,939853E-04 O.TS53BBIE-06 0.0

1978-1979 0.308282E+00 -0.230362t-01 0©0.372830E-03 0.0 0.0 0.0
1980 0.295046E+00 -0.236333£-01 0.437750E-03 0.0 0.0 0.0
19819+ 0.386041E+00 -0.262961E-01 O0.J36T40E-03 0.0 0.0 0.0

* WHERE s = average speed (mph)
sad} = basic test procedure speed: adjusted for fraction of cold start gperation x
and fraction of hot start operation w, [ 1/sad) = (w+x)/26 + (1-w-x)/16 }
DATE MAY 25, 1985
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TABLE 1.1.7A

TEMPERATURE CDRREC#]ON FACTOR COEFFICIENTS FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES

* ICF{b) = EXP( TC(b) *» (T - 715.0))

Test segment 3

Model Teat segment 1 Test segment 2
Pol Years TC Low TC _Hign I1C Low TC High TC Low JC High
HC Pre-1968 -0.20623E-01 -0. 14381E-01 -0.24032E-02 O©O.13219€E-02 -0.10081E-02 O.3J4799E-02
1968- 1969 -0.24462€E-01 -0.12552E-01 -0.32047€E-02 O.42667E-02 -0.86884E-03 0.75843E-02
1970- 1971 -0.21255€-01 -0.1088BE-O1 -0.52755E-03 -0 .47925€-03 0.93659E-03 O.76666E-02
1972-1974 -0.2142T7E-07 -0.66107E-02 -0 . J9442E-03 0O 2628B8E-02 0.49731E-02 O.12320€-01
1975-1979 -0.2351T€-01 -0. 14095E-01 -0.88057€E-02 0.261T7T9E-01 -0.16222€-02 ©.24297€-01
1980 ~0.27793E-01 -0. t4095€E-01 -0 . 10177€E-01 0.26179€-01 -0.82680E-02 O0.2429T7E-01
198 1+ -0.3388I3€-0t - 0. 11959E-01 -0.10113E-01 -0.12627E-04 -0.80650E-02 O.7B765E-02
co Pre-1968 -0.134B7€-01 -0.14691E-01 O.15784E-02 0.37462£-02 O0.11097E-02 0O.11014E-C1
1968-1969 -0.21126E-01 -0.38767E-0t -0.15289€-02 0.84685E-02 0.15749€-02 0.25179€-01
1970-1971 -0.20843f-01 -0.21165E-01 -0.59951E-02 0.23603E-01 0.18253€-02 O.28483E-01
1972-1974 -0.19091€-01 -0.13146E-01 -0.42373E-00 0.24717€-01 0.57982E-02 0.25848E-01
1975-1979 -0.248235E-01 -0.19612E-01 -0.88336E-02 0.46537E-0% -0. 11553E-02 0.31439E-01
1980 see NOTE 2 -0.19612E-01 -0.t7783E-0t O0.48S37E-O0t -0.108T7TH1E-O1 O.31439E-01
198 1+ see NOTE 2 -0.1259GE-Of -O.$881JE-01 OC.1I861E-O0F -0.11951E-01 O0.96939E-02
NOx Pre-1968 -0.16897F-03 0.38841FE-02 -0.89245E-02 -0.87325E-02 -0.72580E-02 -0.10839E-01
1968-1972 -0.250T4E-03 -0. 103B9E-02 -0.59791€-02 -0.92466E-02 -0.62690E-02 -0.10108E-01
1973-1974 ©O.3J8855E-02 -0. 18301E-01 -0.24156€-02 -0. 10925€-01 -0.21188E-02 -0. 18042E-0O1
1975-1976 -0.45504E-04 -0.71420€-02 -0.12575E-02 -0.87910£-02 ~0.53153IE-03 -0.754T0E-02
1977-1979 -0.76044E-02 -0.26153E-01 -0.6804%E-02 -0.18603E-01 -0.54198£-02 -0.20878E-01
19680 -0.30110E-02 -0.26153E-01 -0.67430E-02 -0.18603E-01 -0.45310E-02 -0.20878E-OY
1981+ -0.53710E-02 -0.J04416E-01 -0.65050€-02 -0.35871E-01 -0.85650E-02 -0.28830E-O01
¢ WHERE
TCF{(b) = Temperature correction factor for appropriate pollutant,

1] =
TE(n)

7% .0 =

ambient temperature,

and model year

Ambient temperature (Fahrenheit)
Temperature correction factor coeffictent for approprtate pollutant,
reference temperature and model year; for test segment b
Reference temperature

for test segment b

NOTE 1 : The temperature correction factor i(s used in conjunction with the Ripstwxn
corvection factor given In Table t.1.78.

NOTE 2 . Offset model used for Bag ( CO.

DATE : MAY 25,

1985

Offsat = -1.3812¢(T - 75.0).
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TaBLE 1.1.78
NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE
LIGHT DUTY GASODLINE POWERED VEHICLES

Normalized Fractions

Mode) Test Seg.»1 Test Seg.#2 Tast Seg.#23
Years Bt D1 82 D2 B3 _ D3
Pre-1968 1.282 ©0.025 0.873 0.028 ©.839 0.019
1968-1969 4.345 0.074 0.946 0.054 ©0.842 ©.048
1970-1971 1.345 ©0.178 0.919 O.118B 0.834 0.093
1872-1974 1.3%8 0.080 0.885 0.055 ©.919 ©0.038
1875-19879 1.856 0.336 0.765 0.233 0.802 0.196
1980 2.200 0.714 0.571 ©0.171 0.914 ©.143
198 1 2.654 0.960 0.382 0.375 0.928 0.310
1982 2.609 1,101 0.387 0.435 0.957 O.365
1983 2.613 1,087 0.384 0.443 ©.956 0.367
1984 2.603 1.285 0.372 ©.529 ©0.989 O.417
1985-1986 2.617 1.173 0.371 0.510 0.881 0.a04
1987-1989 2.634 1.104 0.388 0.499 ©.973 O©O.381
1990+ 2.639 1.051 0.366 O0.489 0.968 0.385
Pre-1968 1.277 0.033 1.047 0.029 O.758 0.025
196B-1969 1.442 0.071 0.996 0.042 0.674 0.033
1870-1871 1.553 ©.109 0.933 0.079 0.71¢ 0.038
1972-1974  1.573 0.054 0.902 0.C79 ©.755 0.029
1975-1979 1.782 0.177 0.882 ©O.1%7 ©.628 O.108
1980 2.403 0.278 0.6435 0.061 0.821 .0.076
1981 3.724 1.325 0.0 0.782 0.883 0.8%9
1982 3.854 2.041 0.0 1.152 0.7%6 1.010
1983 3.865 2.030 0.0 - 1.153 0.746 1.007
1984 3.959 2.285 0.0 1.3%51 0.675 1.163
1985-1986 3.946 2.124 0.0 1.2%4 0.68¢ 1.081
1987-1989 3.841 2.00% 0.0 1.186 ©.689 1.014
1990+ 3.93% 1.940 0.0 1.144 0©.884 0.878
Pre-1968 1.121 0.009 O.785 0.001 1.319 -0.008
1968-1872 1.199 -0.004 0,793 -0.002 1.245 0.006
1973-1874  1.262 0.022 ©0.770 ©0.004 1,242 0.027
1976-1976  1.297 0.012 0.781 0.004 1.194 0.016
18977-1978  1.371 0.04C 0.766 0.046 1.166 0.063
1980 1.313 0.047 '0.810 0©.034 1.125 0.054
1981 1,72 0.129 0.737 0.123 0.835 Q.173
1982 1.652 0.121 0.768 ©0.115 0.851 0©.162
1983 1.725 0.137 0.728 0.1%9 0.973 0©.183
1984 1.817 ©0.167 0.707 0.148 0.942 0.219
1985-1986 1.818 0.167 0.707 0©.148 0.942 0.219
1987-1989 1.830 0.169 0.703 0.1495 0.939 0,222
1990+ 1.830 0.169 ©.704 ©0.149 0.939 0.222

Total Test
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The fractions given in this table are usad in the calculation
operating-mode/ temperature correction factor (OMTCF).

OMTCF = ((TERM1 + TERM2 + TERM3)/DENOM)
TERM1 = w *TCF{1)={Bi+D1=M)
TERM2 s {(1-w-X)“TCF{2)}=(B2+D2~M)
TERM3 L X =*TCF(3)={B3+D3+M)
DENOM = 80 + DO=M
W s Fraction ¢f VMT in the ¢old start mode
X = Fraction of VMT in the hot start mode
TCF(2) = Tempsraturs correction facter for pollutant,
year; for test segment b
M = Cumulative milesage / 10,000

MAY 25, 1885
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TABLE 1.1.8A
AIR CONDITIONING CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
L1GHT DUTY GASOLINE POWERED VEHICLES
* ACCF= ynva(A + BR(T-75) -1) + 1

Model HC co NOx
Years A B A B A B

Pre-1975 0.1023E+01 0.334LE-02 0.1202€+01 0.1808E-02 0.1299€+01 0.5643E-OL
1975+ 0.1000€+01 0.3512E-02 0.1130E+01 0.152BE-02 0.1221£+01 0.4262€-03

® WHERE :

ACCF = Air Conditioning Correction Factor

v = Fraction of .vehicles which are equipped with AC given in Table 1.1.88

v = Fraction of vehicles with AC that are using it = (D!-DILO)/(DIHI-DI),
O<=l<=]

DI = Discomfort index = (DB+WB)*.L+1§

DILO = The highest discomfort index where no AC is used

DIHlI = 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 F.1.88

ESTIMATED FRACTION OF
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEHICLES
<QUIPPED WITH AIR CONDITIONING

Model fFraction Equipped
Years With Air Conditioning
Pre-1962 0.07
1962-1964 0.1k
1965-1966 0.24
1967-1968 0.37
1969-1971 0.5
1972-1976 0.61
1977+ 0.72

DATE : MAY 25, 1985



H-17
TABLE 1.1.9
EXTRA LOAD CORRECTIQON FACTOR COEFFICIENTS
FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED VEMICLES

* XLCF = (XLC-1)%U + 1

Model Coefficients (XLC)

Years HC co NOx
Pre-1968 1.078B6 1.2765 - 0.9535
1968-1969  1.0L95  1.1384 1.0313
1970-1971 1.0882 1.2478 1.0313

1972 1.0556 1.1347 1.0313
1973-1974  1.0556 . 1.1347 1.0753
1975+ 1.0L55 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-1)%U"+ |

Model Coefficients (TTC)

Years HC £o NOx
Pre-1968  1.2614  1.9327 1.118k
1968-1969  1.2762  1.8940  1.1384
1970-1871  1.4598  2.4753  1.1384

1972 1.7288  2.1k14  1.1384
1973-1974  1.7288  2.141k  1.2170

1975+ 1.5909 3.9722 1.3875

* WHERE :

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 1.2.14
EXHAUST EMISSION RATES FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I
(RATES REFLECT ZERO TAMPERING)

* BER = ZML + (DR * M)

Zaro Mile Deterioration S0.000 Mile
Mode1 Emission Level Rate Emission Level
ol Years (Grams/Mile)  (Gm/Mi/10K Mi) _(Grams/Mile)
HC Pre-1968 7.2% 0.8 8.1%
1968~ 1969 4.43 0.25 $.68
1970-18T1 3.00 0.37 4.85
1972-1974 3.36 0. 17 4.21
1975-1878 1.80 0.27 3.18
1979-1980 0.92 0.27 2.27
1981-1983 0.92 0.8 1.87
1984 0.58 Q.43 1.23
1985- 1986 Q.48 Q.07 Q.80
1987~ 0.5%1 ©.06 0.81
co Pre-1968 78.27 2.28% 89.%2
1968- 1969 56.34 2.5% €9.09
1970-1971 az .17 3.13 57.82
1972-1974 4a0.78 2.44 52.98
1975-1978 24 .88 2.59 37.%0
1979~ 1980 13.67 2.8%9 26.62
1981 13.67 1.13 - 19.32
1922-1983 13.67 1.13 19,92
1984 7.41% 0.98 12.931
19885-1986 6.43 0.49 4.88
1987+ $.60 0.83 10.25%
NOx Prea-1968 3.44 .0 3.44
1968+1972 4.38 0.0 4.3%
1973-1974 2.87 0.04 3.07
1875-1878 2.7¢ 0.03 2.8%
1879- 1983 1.74 0.08 2.18
1984 1.74 .09 2.19
1985~-1986 1.74 0.04 1.94
1987+ 0.86 0.04 1.06
T = WHERE BER = Basic smission rate (untampered)
ZML = 2grc mile level
DR = Daterioration rate
M = Cumutlative mileage / 10,000

+ DATE : May 25, 188%



Mode!
fol Years
HC Pre-1968

1968- 1969
1870~ 1971
1872
19873-19874

19735
1976

1977-1978 .

1879-1980
1881

1982
1983
1984
1985~ 1986
1987+

co Pre-1968
1968- 1969
$970-19714
1972
1973-1974

1875
1876
1977-1978
1879- 1980
1981

1982
1983
1984
1985-1986
1987+

NOx Pre-1968
1968-1972
1973
1974
1975-1978

1979-1980
1981
1982
1983
1984

1985- 1986
1987+

DATE MAY 28,

-
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TABLE 1.2.1B

EXHAUST EMISSION RATES FOR

LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 1
AT VARIQUS MILEAGE INTERVALS

(RATES INCLUDE TAMPERING)

Emisgion Rate (Grams/Mile)

W OK _ 20K _ 40K _ 60K _ 80K 100K _120K 140K
7.25 7.61 7.97 8.33 8.69 9.05 9.40 9.76
4.43 4,94 5.4%9 5.96 6.46 ©6.97 7T.48 7.88
3.00 3.74 4.48 5,23 5.97 6.71 7.45 8.19
3.37 3.71 4.06 4.41 475 S.40 S.44 5.79
2.38 3.74 4.10 4.46 4.82 5.18 5.54 5.91
2.23 2.92 3.60 4.28 4.97 $.65 6.33 7.02
2.29 2.99 3.69 4.39 5.09 S$.79 6.49 7.19
2.26 2.95 3.64 4.33 501 S5.70 6.39 7.08
1.1 2.11  2.81 3.52- 4.22° 4.92 $.63 6.33
1.1 2.08 2.64 3.29 3.78 4.3% 4.81 5.48
1.47 2.03 2.%8 3.14 3.69 4.25 4.80 5.36
1.45 1.99 2.4 3.09 3.63 4.18 4.73 5.27
1.08 1.48 1.88 2.29 2.69 3.08 3.%0 3.90
0.9 .1.23 1.52 1.81 2.10 2.38 2.67 2.96
©.30 1.13  1.37 1.61 1.84 2.08 2.32 2.%%

78.26 82.72 87.17 91.63 96.09 100.55 105.01 108.47
56.41 61.54 66.67 71.79 76.92 82.05 87.18 92.30
42.2% 4@8.59 54.93 61.27 67.61 73.95 80.29 86.63
40.93 45.99 51.05 56.11 61.17 ©6.23 71.29 76.34
41.23 46.62 52.00 S7.38 62.77 68.15 73.53 78.92
29.38 36.37 43.36 50.35 S7.33 64.31 71.28 78.26
29.92 37.06 44,19 51,33 SB.46 6%.58 72.70 79.83
29.65 36.63 43.60 50.57 57.54 6€4.50 71.46 78.42
18.64 25.80 32.99 40.18 47.38 54.58 61.78 68.98
19.46 23.76 28.06 32.36 36.65 40.94 45.23 49.52
19.14 23.32 27.50 31.68 3%5.86 40.C2 44.20 48.36
18.93 23.03 27.13 31.23 35.32 29.41 43.%0 47.%9
12.07 15.62 19.19 22.76 26.32 29.89 33.46 37.03
11.07 13.63 16.21 1B.80 21.38 23.96 26.54 29.13
9.19 12.28 15.38 18.48 21.58 24.68 27.78 30.88
3.44 3,44 3.44 3.44 3.44 3.4a4 3.44 3.44
4.3 4.35 4.35 4.34 4.34 4.33 4.38 4.34
2.92 3.04 3.16 3.29 3.41 3.53 3.685 3.78
2.93 3.05 3.18 3.31 3.44 3.5¢ 3.69 3.82
2,86 3.03 3.20 3.38 3.%55 3.73 3.90 4.08
1.92 2.24 2.57 2.90 3.23 3.5 3.88 4.29
1.82  2.24 2.57 2.90 3.22 3.5 3.88 4.29
1.92 2.25 2.5 2.91 3.24 3.5 3.89 4.22
1.93  2.26 2.59 . 2.93 3.26 3.58 3.92 4.2%
1.9% 2.28 2.62 2.95 3.29 3.62 3.95 4.29
1.95 2.18 2.42 2.65 2.89 3.12 3.36 3.60
1.18  1.38 1,59 1.80 2.00 2.20 2.41 2.61
1988
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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)

k% CCEV = (HSK * TPD + DNL) /MPD + CC

Total

SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.

Model Emissions Trips* Emissions Miles# Emissions Emissions

Years {Gm/Trip) Per Day (Gm/Day) Per Day (Gm/Mile) _(Gm/Mile)
Pre-1963 22.45 3.05 47.99 26.30 k.10 8.53
1963-1967 22.45 3.05 47.99 26.30 0.80 5.23
" 1968-1970 22.bL5 3.05 47.99 26.30 0.0 L.u3
1971 16.15 3.05 38.58 26.30 0.0 3.34
19721977 12.32 3.05 23,53 26.30 ¢.0 2.32
1978-1983 3.98 3.05 9.31 26.30 0.0 0.82
1984 3.59 3.08 9.31 26.30 0.0 0.77
1985 3.20 3.05 9.31 26.30 0.0 0.73
1986 2.5 3.05 9.31 26.30 0.0 0.68
1987 2.47 3.05 9.31 26.30 0.0 0.6k
1988-1989 2.05 3.05 .31 26.30 0.0 0.59
1990+ 1.82 3.05 §.31 26.30 0.0 0.57

* Defauit information that may be altered by the MOBILE)}
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 1.2.1D

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS |

AT VARIOUS MILEAGE INTERVALS
(RATES INCLUDE TAMPERING)

Model Emission Rate {Grams/Mile)
Years oK 20K LOK 60K BOK 100K 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 4,54k 4,56 L,58 L.60 4,62 L.6k L.65 L.67
1971 3.80 3.53 3.55 3.58 3.1 3.63 3.66 3.69
1972-1974 2.53% 2.57 2.60 2.64 2.67 2.71 2.74 2.78
1975-1977 2.53 2.56 2.60 2.63 2.67 2.70 2.74 2.7
1378-1979 0.99 1.02 1.04 V.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 1.0 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 0.98 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 .81 0.83 0.85 0.87 0.89
1988-1989 0.70 o.M 0.73 0.75 0.76 0.78 0.80 0.82
1990+ 0.66 0.68 0.70 c. 0.73 Q.75 0.76 0.78
DATE : MAY 25, 1985



H-22 TABLE 1.2 .2A DATE : MAY 25, 1985
EXHAUST EMISSIOM LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOULINE POWERED TRUCKS I
TOTAL HC (INCLUDES EVAP B CRANKCASE)
January 1 of Calendar Year
1980 1981 1982 1983 1984 19484 1986 1987 1988 1989 1990 1991
MY+ [E*»* My* E** My+ E=** My* E*+ My#* E** My* [r¥ MY* E=»* My®* E** My* Ee*» My* Ex» My* E*#* MY* E*#*
961 191 1962 19.1 1963 15.B 1964 15.8 1965 15.8 1966 15.8 1967 5.8 1968 13.7 1969 13.7 1970 14.6 1971 123 .5 1972 9.3
962 19.0 1963 15.7 1964 15.7 1965 15.7 1966 15.7 1967 15.7 1968 13.6 1969 13.6 1970 14.4 1971 3.3 1972 9.2 19712 9.2
1963 15.6 1964 15.6 1965 15.6 1966 15.6 1967 15.6 1968 13.5 1968 13.5 197C 14 2 1971 13.1 1972 9.1 1973 9."1 1974 9.1
1964 15.5 1965 5.5 1966 15.5 1967 15.5 1968 13.3 1969 13.3 1970 14.0 1971 12.9 1972 9.0 1973 8.0 1974 9.0 197S 9.1
1965 15.4 1966 15.4 1967 15.4 1968 13.2 1969 13.2 1970 13.8 197t 12.7 1972 8.9 1973 8.9 1974 B.9 1975 9.0 1976 9.0
1966 15.3 1967 15.3 1968 13.0 1969 13.0 1970 1{3.6 1971 12.5 1972 8.8 1973 8.8 1974 8.8 1975 8.8 1976 8.8 1977 8.8
1967 15.2 1968 12.9 1969 12.9 1970 13.3 197¢ 12.2 1972 8.7 1973 8.7 1974 8.7 1975 8.6 1976 8.6 1977 8.6 1978 7.1
1968 12.7 1969 12.7 1970 3.1 1971 12.0 1972 8.6 1973 8.6 1974 8.6 1975 8.4 1976 8.4 1977 8.4 1978 6.9 1979 6.0
1969 12.5 1970 12.8 1971 11.7 1972 8.3 1973 8.5 1974 8.5 1975 8.2 1976 8.2 1977 B.2 1978 6.7 1979 5.8 1980 5.8
18970 12.5 197y 11.4 1972 8.3 1973 8.3 1974 8.3 1975 8.0 1976 8.0 1977 8.0 1978 6.5 1979 5.6 1980 5.6 1981 4.6
1971 11.0 1972 8.2 1973 8.2 1974 8.2 1975 7.8 1978 7.8 1977 7.8 1978 6.2 1979 5.4 1980 5.4 1981 4.4 1982 4.4
1972 8.0 1973 8.0 1974 8.0 1975 7.5 1976 7.5 1977 7.5 19748 6.0 1979 5.1 1880 5.1 1981 4.2 1982 4.2 1983 4.2
1973 7.8 1974 7.8 1978 7.2 1976 7.2 1977 7.2 1978 5.7 to79 4.8 1980 4.8 1981 4.0 1982 4.0 1983 4.0 1984 3.0
1974 7.6 1975 6.9 1976 6.9 1977 6.9 1978 5.4 1979 4.5 %980 4.5 1981 3.8 1982 3.8 1983 3.8 1984 2.9 198S 2.2
1975 6.6 1976 6.6 1977 6.6 1978 ' 5.1 1979 4.2 1980 4.2 1981 3.6 1982 3.6 1983 3.6 1984 2.7 1985 2.1 1986 2.1
1976 6.2 1977 6.2 1978 4.7 1979 3.8 1980 3.8 1981 3.3 1982 3.3 1983 3.3 1984 2.6 1985 2.0 1986 2.0 1947 1.9
1977 5.8 1978 4.3 1979 3.4 1980 3.4 1981 3.1 1982 3.1 1283 3.1 1984 2.4 1985 1.9 1988 1.9 1987 1.8 1988 1.7
1978 3.9 1979 3.0 1980 3.0 198¢ 2.8 1982 2.8 1983 2.8 1984 2.2 198% 1.8 1986 1.8 1987 1.7 1988 1.6 1989 1.6
1979 2.6 1980 2.6 1981 2.4 1982 2.4 1983 2.4 1984 2.0 1985 1.7 1986 1.7 1987 1.6 1988 1.5 1989 1.5 1990 1.5
1980 2.3 1981 2.2 1982 2.2 1983 2.2 1984 1.8 1985 1.6 1986 1.6 1947 1.5 1988 1.5 1989 1.5 1990 1.4 1991 1.4
January § of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

"y. E‘t Mv‘ Et‘ "vi Et‘ Mvt E“ nv. Ett "v. E‘. uvt E.‘ uv. E‘t uyt Et. MY = E‘. "v‘ Eit “vl E‘l
1973 9.3 1974 9.3 1975 9.9 1976 9.5 1977 9.5 1978 8.0 1979 7.1 1980 7.1 1981 5.7 1982 5.7 1983 5.7 1984 4.2
1974 9.2 1975 9.4 19786 9.4 1977 9.4 1378 7.9 1979 7.0 1980 7.0 1981 5.6 1982 5.6 1983 5.6 1984 4.1 1988 2.9
1975 9.3 1976 9.3 1977 9.9 1978 7.8 1979 6.9 1980 6.9 1981 5.5 1982 5.5 1983 5.5 1984 4.0 198% 2.8 1986 2.8
1976 9.1 1977 9.1 1978 7.6 1979 6.7 1980 6.7 1981 5.4 1982 .4 1983 5.4 1984 4.0 1985 2.8 1986 2.7 1987 2.5
1977 9.0 1878 7.9 1979 6.6 1980 6.6 1981 5.3 1982 5.3 1983 5.3 1984 3.9 198S 2.7 1986 2.7 1987 2.5 1988 2.4
1978 7.3 1879 6.4 1980 6.4 1981 5.2 1982 5.2 1983 5.2 1984 3.8 1985 2.7 1986 2.7 1987 2.4 {9868 2.4 1989 2.4
1979 6.2 1980 6.2 19814 5.0 1982 5.0 1983 5.0 1984 3.7 1985 2.7 1986 2.6 1987 2.4 1988 2.3 1989 2.3 1990 2.3
1980 6.0 1981 4.9 1982 4.9 1983 4.9 19584 3.6 1985 2.6 1986 2.6 1987 2.4 19¢8 2.3 1989 2.3 1990 2.3 1991 2.3
1981 4.7 1882 4.7 1983 4.7 1984 3.5 198% 2.5 1986 2.5 1987 2.3 1988 2.3 1989 2.3 1990 2.2 1991 2.2 1992 2.2
1982 4.6 1981 4.6 1984 3.4 1985 2.5 1986 2.4 1987 2.3 1988 2.2 1989 2.2 1990 2.2 1991 2.2 1992 2.2 1993 2.2
1983 4.4 1984 3.3 1985 2.4 1986 2.4 1987 2.2 1988 2.2 1989 2.2 1990 2.1 1991 2.1 1992 2.1 1993 2.1 1994 2.1
1984 3.2 1985 2.4 1986 2.3 1987 2.1 1988 2.1 1989 2.1 1990 2.1 1991 2.1 1992 2.t 1993 2.1 1994 2.1 1995 2.1
1985 2.3 1988 2.2 1987 2.1 1988 2.0 1989 2.0 1990 2.0 1991 2.0 1992 2.0 1993 2.0 1994 2.0 1995 2.0 1996 2.0
1986 2.2 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 1.8 1936 1.9 1997 1.9
1987 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 1997 1.9 1998 1.9
1988 1.8 1989 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 1998 1.8 1999 1.8
1969 1.7 1990 t.7 1994 1.7 1992 1.7 1993 1.7 1994 1.7 1995 1.7 1996 1.7 1997 1.7 1998 1.7 19989 1.7 2000 1.7
1990 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 %995 1.6 1996 1.6 1997 1.6 1998 1.6 1999 1.6 2000 1.6 2001 1.6
1991 1.5 1992 1.5 1993 1.5 1994 1.5 1995 1.5 1996 1.5 1997 1.5 1988 1.5 1999 1.5 2000 1.5 2001 1.5 2002 1.5
1992 1.4 1983 1.4 1994 1.4 1995 1.4 1996 1.4 1997 1.4 1998 1.4 1999 1.4 2000 1.4 2001 1.4 2002 1.4 2003 1.4

*My -- Indicates the model year.

**f -- Indicates the average grams/mile emission level for mode! year *MY" an January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions:

in cold start,

mileage accumulation figures given in Tabla {.2.4.

52.1% of VMT in stabilized, and 27.3% of VMT in a hot stert.

19.6 MPH, TEMP=75 Degrees F,

20.6% of VMT traveled

Emissions are bassed on the January 1



H-23 TABLE 1.2.28 DATE : MAY 25, 1988
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED FRUCKS |
co
January t of Calendar Year

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 19291
My* E*»* Mys E** MY+ E** My* E*«* My* E+*#* MY+ Es»* Mys+ Ee*+ MY+ [E=** MY+ E** My* grs Mys Eo+ My* E*¢
1961 118.5 1962 118.5 1963 118.5 1964 118.5 1965 118.5 1966 118.5 1967 118.5 {968 102.1 1962 102.1 197C 98.4 1971 98.4 1972 84.6
1962 117.5 1963 117.5 1964 117.5 1965 117.5 1966 117.5 1967 117.5 1968 100.9 1969 100.9 1970 97.0 1971 97.0 1972 83.5 1973 83.5
1963 116.4 1964 116.4 1965 116.4 1966 116.4 1967 116.4 1960 99.7 1969 99.7 1970 95.5 1971 95.5 1972 82.3 1973 82.3 1974 B2.3
1964 115.2 1965 115.,2 1966 115.2 1967 115.2 1968 98.3 1969 98.3 1970 93.8 1971 93.8 1972 81.0 1973 81.0 1974 81.0 1975 &7.3
1965 113.9 1966 113.9 1967 113.9 1968 96.9 1963 96.9 1970 92.0 1971 92.0 1972 79.6 1973 79.6 1974 79.6 1975 €5.9 1976 65.9
1966 112.5 1967 112.5 1968 95.3 1969 95.3 1970 90.t 1971 80.1 1972 78.1 1973 78.%1 1974 78.1 1975 64,3 1976 64.3 1977 64.3
1967 111.0 1968 93.6 1969 93.6 1970 88.0 197t 88.0 1972 76.5 1973 76.5 1974 76.5 1975 62.6 1976 62.6 1977 62.6 1978 62.6
1968 91.8 1969 91.8 1970 85.8 1971 85.8 1972 74.8 1973 74.8 1974 74.8B 197% 60.7 1976 60.7 1917 60.7 1978 60.7 1979 49.9
1969 89.8 1970 B83.4 197+ 83.4 1972 72.9 1973 72.9 1974 72.9 1975 &8.7 197¢ 658.7 1977 568.7 1978 ©8.7 1979 47.9 18980 47.9
1970 80.8 1971 80.8 1972 70.8 1973 T70.8 1974 170.8 1975 %6.6 1976 56.6 1977 56.6 1978 56.6 1979 45.7 1980 45.7 1981 27.6
ta971 78.0 1972 68.7 1973 68.7 1974 68.7 1975 &4.2 1976 5S4.2 1977 54.2 1978 54.2 1979 43.4 1980 43.4 1981 26.6 1982 26.6
1972 66.3 1973 66.3 1974 66.3 1975 51.7 19276 S51.7 1977 51.7 1978 S51.7 1979 40.9 1980 40.9 198% 25.5 1982 25.5 1983 25.5
1973 63.8 1974 63.8 1975 49.0 1976 49.0 18977 49.0 1978 49.0 1979 038.2 1980 238.2 1981 24.3 1982 24.3 1983 24.3 1984 16.7
1974 61.0 1975 46.t 1976 46.1 1977 46.1 1978 46.1 1979 I5.3 1980 35.3 1981 23.1 1982 23.1 1983 23.1 1984 15.6 1985 10.5
1975 43.0 1976 43.0 1977 43.0 1978 43.0 1979 32.2 1980 32.2 1981 21.7 1982 21.7 1983 24.7 1984 14.4 1985 9.9 19B6 9.9
1976 239.6 1977 39.6 1978 39.6 1979 28.8 1980 2B.8 188¢ 20.2 1982 20.2 1983 20.2 1984 13.1 1985 9.3 1986 9.3 1887 11.0
1977 36.0 1978 36.0 1979 25.1 1980 25.1 1981 1B.6 13872 18.6 1983 18.6 1984 11.7 198S 8.6 1986 8.6 1987 9.7 1988 9.7
1978 32.0. 1979 21.2 1980 21.2 198" 16.9 1982 16.9 1983 16.9 1984 10.2 1985 7.8 t986 7.8 1987 4.3 1988 4.3 1989 8.3
1979 17.0 1980 17.0 198¢%¢ 195.1 1982 15.1 1983 15.1 1984 8.6 1985 7.0 1986 7.0 1987 6.8 1988 6.8 1989 6.8 1930 c.8
1980 14.2 1981 13.8 1982 13.8 1983 13.8 1984 7.6 1985 6.5 1986 6.5 1987 5.8 1988 5.8 1989 5.8 1990 5.8 1991 5.8

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+ Ex& My* E*= MY* [E=» My* E¢=
1973 B4.6¢ 1974 B84.6 1975 71.2 1976 71.2 977 71.2 1978 71.2 1979 60.3 1980 60.3 1981 34.0 1982 34,0 1983 34.0 1984 25.1
1974 83.5 1975 70.0 1976 70.0 1977 70.0 1978 70.0 1979 59.2 1980 59.2 198y 33.5 1982 33.5 1983 33.5 1984 24.6 1985 15 .M
1979 68.7 1976 68.7 1877 68.7 1978 68B.7 1979 57.9 1980 57.9 1981 32.9 1982 32.9 1983 32.9 1984 24.1 1985 14.8 1986 14
1976 67.3 1977 67.3 1978 67.3 1978 56.5 1980 56.5 1981 32.3 1982 32.3 1983 32.3 1984 23.6 1985 1{14.5 1986 14.5 1987 21.¢
1977 65.9 1978 65.9 1979 S5.0 1980 &5.0 1981 31.7 19682 31.7 1983 31.7 1984 23.1 1985 14.2 1986 14.2 1987 20.5 1988 20..
1978 64.3 1979 53 .4 1980 53.4 19681 3¢.0 1982 31.0 1983 31.0 1984 22.4 1985 13.9 1986 123.9 1987 19.9 1988 19.9 1989 19.%
1979 51.7 1980 S51.7 198t 30.2 1982 30.2 1983 30.2 1984 21.8 1985 13.6 1986 13.6 1987 19.3 1988 19.3 1989 19.3 1990 19.3
1980 49.9 1981 29.4 1982 29.4 1983 29.4 1984 21.1 1985 13.03 1986 13.3 1987 1B.6 1988 18.6 1988 18.6 1990 18.6 193t 18.6
1981 28.6 1982 28.6 1982 28.6 1984 20.3 1985 12.9 1986 12.9 1987 17.9 1988 7.9 1889 17.9 1990 17.9 1991 17.9 1892 17.9
1982 27.6 1983 27.6 1984 19.5 (985 12.5 1986 2.5 1987 17.1 1988 17.% 1989 7.1 1990 17.1 1991 17.1 1992 7.1 1993 17.1
1983 26.6 1984 8.7 1985 2.0 1986 12.0 1987 16.3 1988 16.3 1989 16.3 1980 16.3 1991 16.3 1992 16.3 1993 16.3 1994 16.3
1984 17.7 1985 11.6 1986 11.6 1987 195.4 1988 15.4 1989 15.4 1990 15.4 1991 15.4 1992 15.4 1993 15.4 1994 15.4 1995 15.4
1985 11.1 1986 t1.1 1987 14.4 1988 14.4 1989 14.4 1990 14.4 1991 14.4 1992 14 .4 1993 14.4 1994 14.4 1995 14.4 1996 14.4
1986 10.5 1987 132.4 1988 13.4 1989 ° 13.4 1990 13.4 199+ 13.4 1992 13.4 1993 13.4 1994 13.4 1995 13.4 1996 13.4 1997 13.4
1987 12.2 1988 12.2 1989 12.2 1990 12.2 1991 12.2 1992 12.2 1993 12.2 1994 12.2 1995 12.2 1996 12.2 1997 12.2 1998 12.2
1988 11.0 1989 11.0 199G 11.0 1981 11.0 1992 11.0 1993 11t.0 1994 11.0 1995 11.0 1996 11.0 1997 11.0 19298 11.0 1999 11.0
1989 9.7 19906 8.7 1991 9.7 1992 9.7 19293 9.7 1994 9.7 1995 9.7 1996 9.7 1997 9.7 19938 9.7 1599 5.7 2000 9.7
1990 8.3 1991 8.3 1992 8.3 1993 8.3 1994 8.3 19395 8.3 1996 8.3 1997 8.3 1998 8.3 1999 8.3 2000 8.3 2001 8.3
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 6.8 2002 5.8 2003 5.8

*MY -- [ndicates the model year.
**f -- Indicates the avarage 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:

in cold start,

52.th of VMT

mi leage accumulation figuras given

in stabilized,

in Table 1.2 .4.

and 27.3% of VMT

in a hot start.

19,6 MPH, TEMP=7% Degrees F,

20.6% of VMT traveled
Emissions are based on the January

1



H-24 TABLE 1.2.2C DATE : MAY 25, 198%
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASODLINE POWERED TRUCKS I
NOx
January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 ioas 1989 1990 19914
My* E*¢ Mye E*r My* E** My+* E** MY+ E*e My+ E** MY+ E+* MY* Es+¢ MY+ E*+ Mys* E*» MY+ _E«* Mys E*+
1861 3.4 1962 3.4 1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3
1962 3.4 1963 3.4 1964 3.4.1965% 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.6
1963 3.4 1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 tges 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.5 1974 3.5
1964 3.4 1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.5 1974 3.5 1975 3.2
1965 3.4 1966 3.4 1967 3.4 1968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.5 1974 3.5 1975 3.2 1976 3.2
1966 3.4 1967 3.4 t968 4.3 1969 4.3 1970 4.3 1971 4.3 1972 4.3 1973 3.5 1974 3.9 1975 3.2 1976 3.2 1977 3.2
1967 3.4 1968 4.3 1969 4.3 1970 4.3 197% 4.3 1972 4.3 1873 3.4 1974 3.4 1975 3.1 1976 3.1 1977 3.1 1978 3.1
1968 4.3 1969 4.3 1970 4.3 1871 4.3 1972 4.3 1973 3.4 1874 3.4 197% 3.1 1978 3.1 1977 3.1 1978 3.1 1979 3.0
1969 4.3 1970 4.3 19719 4.3 1972 4.3 1973 3.4 1974 3.4 1975 3.1 1976 3.1 1977 3.1 1978 3.1 1979 2.9 1980 2.9
1970 4.3 1971 4.3 1972 4.3 1973 3.4 1974 3.4 1975 3.1 1876 3.1 1977 3.1 1978 3.1 1979 2.8 1980 2.8 1981 2.8
1971 4.3 1972 4.3 1973 3.3 1874 3.3 1975 3.0 1976 3.0 1977 3.0 t978 3.0 1979 2.8 1980 2.8 19814 2.8 1982 2.8
1972 4.3 1973 3.3 1874 3.3 197% 3.0 1976 3.0 1977 3.0 1978 3.0 1979 2.7 1880 2.7 19814 2.7 1982 2.7 1983 2.7
1973 3.2 1974 3.2 1979 3.0 1976 3.0 1977 3.0 1978 3.0 1979 2.8 1980 2.6 1981 2.6 1982 2.6 1983 2.6 1984 2.6
1974 3.2 1975 2.9 1976 2.9 1977 2.9 1978 2.9 1979 2.5 198O 2.5 1981 2.5 1982 2.5 1983 2.5 1984 2.5 1985 2.1
1975 2.9 1976 2.9 1977 2.9 1978 2.9 1979 2.4 1980 2.4 198t 2.4 1982 2.4 1983 2.4 1984 2.4 1985 2.0 1986 2.0
1976 2.9 1977 2.9 1978 2.9 1979 2.3 1980 2.3 1981 2.3 1882 2.3 1983 2.3 1984 2.3 1985 2.0 1986 2.0 1987 1.1
1977 2.8 1978 2.8 1979 2.1 1980 2.1 1981 2.1 1982 2.1 t9a3 2.1 1984 2.1 1985 1.9 1986 1.9 1987 1.0 1988 1.0
1978 2.8 19719 2.0 1980 2.0 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 1.9 1986 1.9 1987 1.0 1988 1.0 1989 1.0
1879 1.8 19BO 1.8 1981 1.8 1982 1.8 1982 1.8 1984 1.8 1985 1.8 1986 1.8 1987 0.9 1988 0.9 1989 0.9 1990 0.9
1980 1.8 1981 t.8 1982 1.8 1983 1.8 1984 1.8 198% 1.7 1986 1.7 1987 C.9 1988 0.9 1989 0.9 1990 G.9 1991 0.9
January 1 of Calendar vear
1892 1993 1994 1995 1996 1997 1988 19939 2000 2001 2002 20023

My * Er*s My * E*s MYy * Err MYy ?®* E*” MY * E*» My » Es* MYy * E++ MY ¢ E*#* MY * [ MY » Ess MY * E** MY ™* Ese
1973 3.6 1974 3.6 197% 3.2 1876 3.2 1977 3.2 1978 3.2 1979 3.4 1980 3.4 1981 3.4 1982 3.4 1983 3.4 1984 3.4
1974 3.6 1975 3.2 1976 3.2 1977 3.2 1978 3.2 1979 3.3 1980 3.3 1981 3.3 1982 3.3 t983 3.3 1984 3.3 1989 2.4
1975 3.2 1976 3.2 1977 2.2 1978 3.2 1979 3.3 1980 3.3 1981 3.3 1982 3.3 1983 3.3 1984 3.3 1985 2.4 1986 2.4
1976 3.2 1977 3.2 1978 3.2 1979 3.2 1980 3.2 1981 3.2 1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1987 1.8
1977 3.2 1978 3.2 1979 3.2 1980 3.2 1981 3.2 1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1987 1.5 1988 1.5
1978 3.2 1979 3.1 1980 3.1 1881 3.1 1982 3.1 1983 3.1 1984 3.1 1985 2.3 1986 2.3 1987 1.5 1988 1.5 1989 1.8
1879 3.1 1980 3.t 1981 3.1 1982 3.1 1983 3.1 t984 3 t 1985 2.3 1986 2.3 1987 1.4 tgs8s8 1.4 1989 1.4 1980 1.4
1980 3.0 1981 3.0 1982 3.0 1983 3.0 1984 3.0 1985 2.3 1986 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1981 2.9 1982 2.9 1983 2.9 1984 2.9 1985 2.3 1986 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 199t 1.4 1992 t.4
1982 2.8 1983 2.8 1984 2.8 1985 2.2 1986 2.2 1987 1.4 1988 1.4 1989 1.4 1990 t.4 1991 1.4 1992 1.4 1982 1.4
1983 2.8 1984 2.8 1985 2.2 1986 2.2 1987 1.3 1988 1.3 1989 1.3 1990 1.3 1994 1.3 1992 1.3 1993 1.3 1984 1.3
1984 2.7 1985 2.2 1986 2.2 1987 1.3 1988 1.3 1989 1.3 1990 1.3 1991 1.3 1992 1.3 1993 1.3 1994 1.3 1935 1.3
1985 2.1 1986 2.1 1987 1.2 1988 1.2 1989 1.2 1990 1.2 19914 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 19396 1.2
1986 2.1 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 t.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 1989 1.1
1989 1.0 1930 1.0 1994 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 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1988 1.0 1999 1.0 2000 1.0 2001 1.0
1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1988 0.9 2000 0.9 2001 0.9 2002 0.9
1992 0.9 1993 0.9 1994 0.9 1995 0.9 1996 G.9 1997 0.9 1398 0.9 1998 0.9 2000 0.9 2001 0.9 2002 0.9 2002 0.9

MYy -- Indicates the model year.

*sg -- Indicates the average grams/mile emission level for model year "MY* on January { of the given calendar year. These

emission levels are calculated for the basic test conditions:

in cold start,

S2.1% of wMT

in stabilized,

mileage accumulation figures given In Table 1.2.4.

and 27.3% of VMT 1in a hot start.

19.6 MPH, TEMP=75 Degrees F,

20.6% of VMT traveled

Emissions are based on the January 1t
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TABLE 1.2.3
IDLE EMISSION RATES FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 1

* 1ER = ZML + (DR = M}

Zero Mile Deterioration
Mocel Emission Leve! Rate
Pol Years _(Grams/Min.) _fem/Min/ 10K Mi)

HC Pre-1968 1.32 ©.03
1968~ 1969 1.07 ¢.06
18970-1871 ©.54 ©.07
1972-1874 0.72 0.04
1978-1978 0.37 0.06
1979~ 1980 Q.07 0.02
1981-1983 ©.06 Q.02

1984 ©.04 0.02

1985- 1986 .03 0.01

1987+ 0.03 0.01
co Pre-1968 13.76 0.40
1968-1968 13.99 0.63
1970~1971 11.84 c.88
1972~1974 12.68 0.78
1975-1978 6.27 0.72

1979~ 1980 t.97 0.32

1981 1.31 0.27
1982-1883 1.19 0.24

1984 0.69 0.14
1985~1986¢ Q.34 0.18
1987+ 0.34 0.18

NOx Pre-1968 0.09 0.0
1968-1972 0.17 0.0
1973-1874 Q.14 0.0
1875-1978 0.06 0.0
1979-1883 Q.06 0.0

1984 Q.08 ©.0
1985-1986 Q.02 0.0

1987+ 0.02 0.0

= WHERE IER = [dle emission rate
ML = Zero mile lavel
DR = Deterioration Rate
M = Cumulative Mileage / 10.000

DATE : MAY 25, 198%
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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 Mileage Jan | Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mileage
Index#* Mix* Rate Mix Rate Accumulation
per truck * (fleet) (fleet)
1 0.067 17394, 0.022 17394, 2174,
2 0.085 16132, 0.08¢ 17078. 13006.
3 0.081 14961. 0.081 15839. 29456,
4 0.077 13876. 0.077 14690. L4713,
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. g5kbh,
9 0.057 9521. 0.057 10080. 1058912,
i0 0.053 8830. 0.053 9348, 115621,
n 0.048 8180. 0.048 8670. 124625,
12 0.0L44 7595. 0.0LL 8oL0. 132976.
13 0.0L40 7044, 0.0LO 7457. 140720.
14 0.036 6513, 0.036 6916. 147903.
15 0.032 6059. 0.032 L4, 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 L4483, 0.016 L7455, 176716.
20+ 0.024 L157. 0.024L LLO1,

* Qefault information that may be altered by the MOBILE}
user with information about the local area.

#% The indices refer to the most recent model year
vehicles in any given calendar year. Index ] references
the newest mode! year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25, 1985

181287,
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TABLE 1.2.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |
JANUARY 1, 1588

(A) (8) (C=A*B/DAF) (D) (C*D/TFNORM)
Model LDT! Fleet = Sales LOGT! ~ Annual Mileage Travel
Years Registration Fraction {A*B) Registration Accrual Rate (C%D) Fractions
1988 0.022 0.760 0.017 0.019 17394. 33741 0.031
1987 0.08%5 0.790 0.067 0.077 17078. 1309.6 0.120
1986 0.081 0.820 0.066 0.076 15839. 12001.6  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 0.500 0.062 0.071 12635. 8s6.0 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 0.872 0.052 0.059 9348, 549.9 0.050
1978 0.048 0.991 0.04L8 0.054 8670. 470.9 0.0L3
1977 0.04b 0.995 0.044 0.050 8oko, LO2.0 0.037
1976 0.040 0.997 0.040 0.0L6 7457, 139.6 0.031
1975 0.036 0.998 0.036 0.0 63916. 283.8 0.026
1974 0.032 1.000 0.032 0.037 6Lk, 234.4 g.021
1973 0.028 1.000 0.028 0.032 59L9. 190.2 0.017
1§72 0.024 1.000 0.024 0.027 5517. 161.2 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 L4745, 86.7 0.008
1969~ 0.024 1.000 0.024 0.027 LL01. 120.6 0.011
DAF: 0.876 TFNORM: 10909.C

WHERE :

A = January 1 registration mix from Table.1.2.4.

B = Fleet sales fractions

o] = Sales weighted fleet mileage accumulation rate from Table 1.2.4,

: adjusted to January 1
0(1) = Annual Miles (1)
DMYI)= ,25%(Annual Miles (MYI1)) + .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 1.2.6

SPEED CORRECTION FACTOR COEFFICIENTS FOR LOW ALTITUD.
LIGHT QUTY GASOLINE POWERED TRUCKS I

* SCF{s,sad])

SF(s)/SF(sad])

SF(s) = EXP(A + B#s + C*s? + D*S* + E+s* + F+s*), HC & CO
= A 4+ B*s + C*s' + D*s’ + E*s* + F*s* | NOx,Pre-1979
= EXP(A + B*s + C*s7 4 D*s? + E*s? + F*s*} NOx, 1979+
Polltutant
and
Model Years A B [ D £ F
HC

Pre-1968 0.231026E+01 -0.289572E+00 0. 192990E-0t -0.446689E-03 0 .648183E-0% ~-0.363456E-07
1968 0.239726€E+01 -0.299985E+00 0.161351E-01 -0.487491E-03 0.729093E-05 -0.4t9769E-07
1969 ©.24087JE+01 -0.3081BTE+00 0. 168168E-01 -0.506843E-03 0©.753855£-05 -0.431596E-07
1970 0.223217E+01 ~0.284985E+00 0. 153833E-01.-0.456738€E-03 0.673486E-05 -0.383798E-07
19714 0.225223€+01 -0.287778E+00 O.156820E-01 -0.473179E-03 0.707954€-05 -0.408456E-07
1972 0.234948E+01 -0, 304959E+00 O. 168B416E-01 -0.509623FE-03 O.759516E-0% -0.434963E-07

1973-1974 0.2683B2E+01 ~0.344633E+00 0. 195417E-01 ~0.625720E-03 O0.978442€E-05 -0.5B3369E-07

1975-1978 0.239540E+0t -0.3357B1E+Q0 0.211609E-01 -0.731550€6-03 0. 120715E-04 -0.74B566E-07

1979-1983 0.121545€+01 -0.707633E-01 0.446460E-03 0.0 0.0 0.0

1984-1986 0. 144386E+01 -0.880857E-01 O.735680£-03 0.0 0.0 0.0
1987+ 0.984090E+00 -0.567319€-01 0.332820£-03 0.0 0.0 0.0
co )

Pre-1968 O0.233989%E+0t ~-0.296978E+00 O.160071E~Ot -0.477J396E-03 O0.706752E-05 -0.403978E-07
1968 0.246551E401 -0.305023€E+00 0. 160497E-01 -0.473969€-03 0 .699075€-05 -0.399758E-07
1969 0.2778B04€+01 -0.319130E+00 O.1531B3E-01 ~0.422327€-03 0.5SB4948E-05 -0.314969E-07
1970 0.278899E+01 -0.327107€E+00 ©O.162943E-01 -0.467S73E-03 O0.671906€-05 -0.374401E-07
1971 0.2707T43E+01 -0.33103B£+00 0O.176179€E-01 ~-0.538583€-03 0©.817402E-05 ~0.47T7B0O3E-07
1972 0.268454€+01 -0.332817E4+00 0.176277€-01 -0.524123E-03 0.772221€-05 -0.437025E-07

1973-1974 ©.283929€+01 -0.368756E+00 ©.210782E-01 -0.676438E-03 0.106267€-04 -0.636405E-07

1975-1978 0.248747€+01 -0.3915G2E+4+00 O0.270721E-0t -0.976478E-03 O.165270E£-04 -0, t04317E-06

1879-1983 O, 11G177E+01 ~-0.592737€-0% 0.0 0.0 0.0 0.0

1984-1986 O.BB1952E+00 -0.449976E-01 0.0 0.0 0.0 Cc.0
1987+ 0.858419E400 -0.437969€E-01 0.0 0.0 0.0 0.0
NOx

Pre-1968 ©.16B8635E+01 -0.118303E+00 0.654975E-02 -0.137139E-03 O©O.10084%E~-0% 0.0
1968 0.122677€+01 -0.44497BE-01 0.262476€£-02 -0.567150€-04 0.434293E-06 0.0
1969 0.101743€+01 -0.118958E-01 0.914365E-03 -0.215740E£-04 0.182300E-06 0.0
1970 0.987600E+00 -0.195674E-01 0. 168645€-02 -0.404000E-04 0.328001E-06 0.0
1971 0. 119917E+01 -0.444536E-01 ©.296425E-02 -0.668990E-04 0.522365E-06 0.0
1972 0.128169E+01 -0.804874E-01 0.535735E-02 -0O.118891E~03 O0.901060E-06 0.0

1973-1974 O0.783838E+00 0.32B549E-03 O.106029E-02 -0.319350E-04 0.290389E-06 0.0

1975-1978 O0.942131E+00 -0.423240E-01 ©.386253E-02 -0.939B5JE-Q04 O.753BRAIE-06 0.0

1979-1983 0.3208282E+00 -0.230362E-01 ©0.372830E-03 0.0 0.0 0.0

1984-1986 O.295046E+400 -0.236333E-0t 0.437750£-03 0.0 0.0 0.0
1987+ ©.386041E+400 -0.262961E-0t 0.336740E-03 0.0 0.0 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, [ 1/sad) = (w+x)/26 + (1-w-x)}/16 )
DATE MAY 25, 1985
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TABLE 1.2.7A

TEMPERATURE CORRECYION FACTOR COEFFICIENTS FOR

LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I

* TCFib) = EXP( TC(b)} * (T - 75.0))

Mode) Tast segment 1 Test segment 2 Test segment 3 .
Pol Years IC Low 1C High TC Low TC High TC Low TC High
HC Pre-1268 -0.20623€£-01 -0.14381€-01 -0.24032E-02 0.13219€£-02 -0.10081E-02 0.34799E-02
1968-1969 -0.24462E-01 -0_125926-01 -0.320176-02 0.42667E-02 -0.86884E-03 O.75843E-02
1970-1971 -0.21255E-01 -0. 108BBE-01 -0.52755E-03 -0.47925E-03 0.93659E-03 0.T6666E-02
1972-1974 -0.21427E-01 -0.66107€-02 -0.39442E-03 0.26288F£-02 0.49731E-02 O0.12320E-01
1975- 1983 -0.23517€-01 -0.14095€-01 -0.88057E-02 O0.26179E-01 -0.16222E£-02 0.24297€-01
1984-1986 -0.27793E-01 -0.14095E-01 -0.tOV77E-01 O.26179E-01 -0.82680£-02 0.24297E-01
1987+ -0.33883E-0t 0. 11959€-01 -0.1O113E-01 -0.12627E-04 -0.80650E-02 O0.78765E-02
co Pre-1968 -0.13487E-01 -0.14691E-01 O.{15784E-02 0.37462E-02 O.11097€-02 O.11014E-0O1
1968- 1969 -0.21126E-01 -0.3IB767E-O) -0.15289E-02 O.B468SE-02 O.15T749E-02 O0.25179E-01
1970-1971 -0.20B843E-01 -0.21165E-0% -0.59951E~-02 0.23603E-01 0O.1B8253E-02 0.28483E-01
1972-1974 -0. 19091€-01 =0. 13146E-01 -0.42373E-03 0.24717E-01 0.97982E-02 0.25848E-01
1975~1983 -0.24835E-01 -0.19612E-01 -0.B8336E-02 0.48537E-01 -0. 11553£-02 0.31439E-01
1984-1986 ° sSee NOTE 2 -0.19612E-0t -0.17783E-01 O0.48537€-0% -0.10871E-01 O.31439E-01
1987+ see NOTE 2 -0.12596E-01 -0O.18813E-01 0.13861£-01 -0.11951E-01 0.96939E-02
NOx Pre-1968 -0.16897E-03 0.38841E-02 -0.89245E-02 -0.87325€E-02 -0.72580E-02 -0.10B3%E-Ot
1968-1972 -0.25074£-03 -0.10389E-02 -0.59791E-02 -0.92466E-02 -0.€2690E-02 ~0.10108E-01
1973-1974 0.38855€-02 ~0.18301E-01 -0.24156E-02 -0.10925E-01 -0.21188£-02 -0. 1B042E-01
1975-1978 -0.45504€-04 -0.71420£-02 ~0.12575E-02 -0.87910E-02 -0.53153€-03 -0.75470E-02
1979-1986 -0.76044€-02 -0.26153E-01 -0.68045E-02 -0.18603E-01 -0.54198E-02 -0.20878E-01
1987+ -0.53710E-02 -0.34416E-01 -0.65050£-02 -0.35871£-01 -0.85650E-02 -0.28830E-01
* 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 pallutant,
reference temparature and model year; for test segment b
75.0 = Reference temperature
NOTE 1 The temperature correction factor is used in conjunction with the Ripstwxn
correction factor given in Table 1.2.78.
NOTE 2 Offset model used for Bag t CO. Offset = -1.3812*(T - 75.0).

DATE MAY 25,

1985
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TABLE 1.2.78B
NORMALIZED BAG FRACTIONS FOR
LOW ALT!TUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |

Normalized Fractions

Model Test Seg.#1 Test Seg.#2 Test Seg.#3 Total Test

Pol __ VYears 8 D! B2 D2 B3 D3 BO Do
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©.94 0.054 0.BL2 O©O.0uL8 1.000 0.056
1970-1871 1.345 0.178 0©.919 0.118 0.894 0.093 1.000 O0.124
1972-197k  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.Bok 0.196 1.000 0.243
1984-1986 2,200 0.714 0.57V 0©.17% 0.914 0.143 1.000 0.286
1987+ 2.634 1.104 0.368 0.499 0.973 0.3%1 1.000 0.59%
co Pre-1968 1,277 0.033 1,017 0.029 0.758 0©.025 1.000 0.028
1968~1969  1.442 0.07) 0©0.996 0.042 0.674 0.033 1.000 0.0Lb
1§70-1971 1.553 0.109 0,933 0.079 0.711 0.038 1.000 o0.074
1972-1974 1.873 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 0.6 0.077 1.000 0.11]
1987+ 3.94Y 2.009 0.0 1.186 0.689 1.014 1.000 1.308

NOx Pre-1968 1.121 0.008 0©.785 0.001 1.319 -0.009 1.000 0.0

1968-1972 1.199 -0.004 0.793 -0.002 1.2k5 0.006 1,000 0.0
1873-1974 1.262 0.022 0.770 0.004 1.242 ©.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 o0.046 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-mode/ temperature correction factor (OMTCE).

WHERE OMTCF ((TERM1 + TERM2 + TERM3) /DENOM)

-

TERM1 - W ATCF (1) % (B1+D1#M)
TERMZ = (1-W=X) ATCF (2) % (RB24D2%M)
TERM3 = X %TCF (3) * (B3+D3#M)

DENOM = BO + 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 / 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 1
* ACCFm UaVX(A + BX(T-75) -1) + |

Model HC co NOx
Years ‘A B A B A B

Pre-1975 0.1023E+0t 0.3344E-02 0,12026+01 0,1808E-02 0.1299E+01 0.56L3E-04
1975+ 0.1000E401 0.3512€-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 1,2.88

v = Fraction of vehicles with AC that are using it = (DI-DILO)/ (DIHI-DI1),
O<mli<m]

DI = Discomfort index = (DB+WB)*%.L+15

DILO = The highest discomfort index where no AC is used

DIHI = The lowest discomfort indax where all vehicles with AC use it

DB = Dry bulb temperature {(Fahrenheit)

WB = Vet bulb temperature (Fahrenheit)

T = Ambient temperature (Fahrenheit)

TABLE 1.2.88

ESTIMATED FRACTION OF
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |
EQUIPPED WITH AIR CONDITIONING

Model Fraction Equipped
Years With Air Conditioning
Pre-1977 0.32

1977 0.52

1978+ 0.39

DATE : MAY 25, 1985
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TABLE 1.2.9
EXTRA LOAD CCRRECTION FACTOR COEFFICIENTS
FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |
% XLCF = (XLC-1)*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 1.0666  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 |
* TTCF » (TTC-1)*U + 1

Mode 1 Coefficients (TTC)
Years HC co NOX

Pre-1968 1.2604  1.9327 1.1184
196B-1969  1.2762 1.8940 1.1384
1970-1971 1.4598  2.4753  1.1384

1972 1.7288 2141k 1.1384
1973-1974 1.7288 2.1 1.2170
1975+ 1.5303  3.9722 1.3875

* WHERE :

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 11
(RATES REFLECT 2ERQ TAMPERING)

* BER = ZML + (DR * M)

Zero Mile Deterioration 50,000 Mile
Mode) Emission Level Rate Etmission Level
Pol. Years (Grams/Mile) {(Gm/Mi /10K Mi) (Grams/Mile)
HC Pre-1970 9.57 0.18 10.47
1970-1973 6.28 0.25 7.53
197h-J978v 6.28 0.17 7.13
1979-1680 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
co Pre-1970 93.98 2.25 105.23
1970-1973 60.08 2.55 72.83
197L-1978 60.08 2.4 72.28
1979-1980 13.67 2.59 26.62
1981 13.67 1.13 J 19.32
1982-1983 13.67 1.13 ' 19.32
1984 7.4 0.98 12.31
1985-1986 6.L3 0.49 8.88
1987+ 5.60 0.91 10.15
NOx Pre-1970 5.4k 0.0 5. 4h
1970-1973 6.u5 0.0 6.45
1974-1978 L.61 0.04 L.81
1979-1983 1.74 0.0% 2.19
1984 1.74 0.09 2.19
1985-1986 1.74 0.0k 1.94
1987+ 0.86 0.04 1.06
* WHERE : BER = Basic emission rate (untampered)
IML = 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 ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I1I

AT VARIOUS MILEAGE INTERVALS
(RATES INCLUDE TAMPERING)

Model Emission Rate (Grams/Mile)
Psl Years oK 20K 40K SOK 80K 100K 120K 140K
HC Pre-1870 $.57 9.93 10.29 10.65 11.01 11.36 11.72 12.08
1870-1973 6.28 €.78 7.29 7.80 8.30 8.81 9.31% 9.82
1974-1978 6.28 6.62 6.9€ 7.29 7.63 7.97 8.31% 8.65
1879-1980 1.52 2.26 2.99 3.72 4 .45 5.19 5.92 6.65
1981-1982 1.52 2.09 2.67 3.24 3.8¢ 4.38 4.95 5.52
1883 1.%0 2.06 2.62 3.19 3.7% 4.31 4.88 5.44
1984 1.08 1.48 1.88 2.29 2.68 3.09 3.50 3.80
1985-1986 0.85 1.23 1.52 1.81 2.10 2.38 2.67 2.98
1987+ 0.90 .13 1.37 1.61 1.84 2.08 2.32 2.885
co Pre-1870 93.97 98.42 102.87 107.32 111.77 116.22 120.68 125.13
1970-1973 60.08 €5.12 70.16 75.21 80.25 85.30 90.34 95.38
1974-1978 60.09 64.99 69.83 74.79 79.69 84.59 89.49 94.39
1979-1980 19.57 26.95 34.36 4&1.77 49.19 %6.61 64 .03 71.4%
1981-1882 18.857 23.90 28.2% 32.58 36.92 41.2% 4%5.58 49.91
t983 19.36 23.61 27.88 232.13 36.39 40.64 44 .89 4S5.14
1984 12.07 15.82 19.19 22.76 26.32 29.89 33.46 37.03
1985-1986 14.07 13.83 16.2¢t 118.80 21.38 23.96 26.%4 29.13
1987+ 9.19 12.24 15.30 18B.36 21.42 24.48 27.54 30Q.860
NOx Pre-1970 5.44 §.44 5.44 5.44 5.44 5.44 5.43 5.43
1870-1972 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 4.82 5.01% 5.11 5.20 5.30
1979-1982 t.92 2.24 2.%57 2.90 3.23 3.5% 3.88 4,214
1983 1.92 2.24 2.57 2.90 3.23 3.5% 3.88 4.21%
1984 C1.9% 2.28 2.62 2.95 3.29 3.62 3.95 4.29
1985-198¢€ 1.9% 2.18 2.42 2.65 2.89 3.12 3.386 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 GASOL INE POWERED TRUCKS 1|1
(RATES REFLECT ZERO TAMPERING)

®% CCEV = (HSK * TPD + DNL) /MPD + CC

. Total

SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.

Model Emissions Trips# Emissions Miles% Emissions Emissions

Years. Gm/Trip) Per Day (Gm/Day) Per Day (Gm/Mile) _(Gm/Mile)

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 L.B3
1979-1983 3.98 3.08 9.3} 33.70 0.0 0.64
1984 3.59 3.05 9.31 33.70 0.0 0.60
1985 3.20 3.05 g.31 13.70 0.0 0.57
1986 2.81 3.08 9.31 33.70 0.0 0.53
1987 2.47 3.08 9.31 33.70 0.0 0.50
1988-1989 2.05 3.05 9.31" 33.70 0.0 0.46
1990+ 1.82 3.05 g8.31 33.70 0.0 0.4k

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

k% 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 1.3.1D

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 11
AT VARIOUS MILEAGE INTERVALS
(RATES INCLUDE TAMPERING)

Mode] fmission Rate {Grams/Mile)
Years 0K 20K LOK 60K Bok 100K 120K 140K

Pre-1968 10.51 10.51 10.51 10.51 10.51 10.51 10.51 10.51
1968-1970 L.97 5.00 5.03 5.05 5.08 5.10 5.13 5.6

1971-1974 L.96 4.99 5.0 5.0k 5.06 5.09 5.11 5,13
1975-1977 b.96 4,99 5.0 5.03 5.06. 5.08 5.10 5.13
1978 b.96 L.98 5.00 5.02 5.05 5.07 5.09 5.1
1979 0.83 0.8 ©0.%0 0.93 0.96 0.99 1.03 1.06
1980 o.81 0.8, 0.87 0.3 0.93 0.96 0.39 1.02
1981-1982 .8 0.8 o0.87 o0.89 0.92 0.95 0.98 1,01
1983 c.80 o0.83 o0.86 0.88 0.91 0.5 0.96 0.99
1984 0.76 0.78 0.8 0.84 0.8 0.89 0.91 0.9
1985 0.72 0.7+ 0.76 0.79 0.81 0.8 0.86 0.89
1986 0.67 ©6.70 0.72 0.74 0.77 ©0.79 0.81 0.8%4
1987 0.64 0.66 0.68 0.70 0.73 0.75 0.77 0.7%
1988-1989 0.59 0.61 0.63 0.65 0.67 0.69 0.72 0.74
1990+ 0.56 0.58 0.6 0.63 0.65 0.67 0.6 o.M

DATE : MAY 25, 1985



H-37 TABLE 1.93.2A DATE : MAY 25, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 11
TOTAL HC {INCLUDES EVAP & CRANKCASE)

danuary 1 of Catendar vear

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
MY* E*» MYy* E»» Mys fus Mys*s E** MY* E*=* My+s E»e My+ Ess Mys+ g+« My* _E** My* [E#» MYy* E¢» MYy* [E**
1961 23.4 1962 23.4 19683 23.4 1964 23.4 1965 23.4 1966 23.4 19687 23.4 1968 {7.7 1969 17.7 1970 16.1 19714 16.1 1972 16. 1
1962 23.3 1963 23.3 1964 23.3 1965 23.3 1966 23.3 1967 23.3 1968 17.6 1969 17 .6 1970 1{16.0 1971 16.0 1972 16.0 1973 16.0
1963 23.2 1964 23.2 1965 23.2 1966 23.2 1967 23.2 1968 17.5 1969 17.5 1970 15.9 1971 1§.9 1972 5.9 1973 5.9 1974 14.4
1964 23.2 1965 23.2 1966 23.2 1967 23.2 1968 17.% 1969 17.5 1970 15.8 1971 15.8 1972 15.8 1973 15.8 1974 14 .4 1975 14 .4
1965 23.1 1966 23.1 1967 23.1 1968 17.4 1969 17.4 1970 15.6 197t 15,6 1972 15.6 1973 15.6 1974 14.3 1975 14.3 1976 14.3
1966 22.9 1967 22.9 1968 17.2 1969 {17.2 1970 15.5 {197+ 15.5 1972 15.5 1973 15.5 1974 14.2 1975 14.2 1976 14.2 1977 14.2
1967 22.8 1968 17.10 1969 17.4 1970 15.3 1971 15.3 1972 15.3 1973 15.3 1974 14.0 1975 14.0 1976 14.0 1977 14.0 1978 14.0
1968 17.0 1969 7.0 1970 15.1 197 15.1 1972 15.1 1973 15.1 1974 13.9 1975 13.9 1976° 13.9 1977 13.9 1978 13.9 1979 5.8
1969 16.9 1970 14.9 1971 14.9 1972 14.9 1973 14.9 1974 13.8 197% 13.8 1976 13.8 1977 13.8 1978 13.8 1979 5.6 1980 5.6
1970 t4.7 1971 t4.7 1972 14.7 1973 14.7 1974 11.6 1975 13.6 1976 13.6 1977 13.6 1978 13.6 1979 .4 1980 5.4 1981 4.4
1971 14.5 1872 14.5 1973 14.5 1974 13.5 1975 (3.5 1976 13.5 1977 13.5 1978 13.5 1979 5.2 1980 5.2 1981 4.2 1982 4.2
1972 14.2 1973 14.2 1974 13.3 1975 3.3 1976 13.3 1977 13.3 1978 13.3 1979 4.9 {980 4.9 1981 4.0 1982 4.0 1983 4.0
1973 t4.0 1374 13.1 1975 13.1 1976 13.1 1977 13.1 1978 13.1 1979 4.6 1980 4.6 1981 3.8 1982 3.8 19483 3.8 1984 2.8
1974 12.9 1978 12.8 1976 12.9 1977 12.9 1978 12.9 1979 4.3 1980 4.3 19B1 3.6 1982 3.6 1983 3.6 1984 2.7 1985 2.0
197% 12.7 1976 12.7 1977 12.7 1978 12.7 1979‘ 3.9 1980 3.9 1981 3.3 1982 3.3 1983 3.3 1984 2.5 198% 1.9 1986 1.8
1976 12.5 1977 12.5 1978 12.5 1979 3.6 1980 3.6 1981 3.1 1982 3.1 1983 3.1 1984 2.3 1985 1.8 1986 1.7 1987 1.7
1977 12.3 1978 12.31 1979 3.2 1980 3.2 1981 2.8 1982 2.8 1983 2.8 1984 2.1 1985 1.7 1986 1.6 1987 1.6 1988 1.6
1978 12.0 1979 2.7 1980 2.7 1981 2.5 1982 2.9 1983 2.5 1984 1.9 1985 1.6 1986 t.5 1987 1.5 1988 1.5 1989 1.5
1979 2.3 1980 2.3 19819 2.2 1982 2.2 1983 2.2 1984 1.7 1985 1.4 1986 1.4 1987 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 1987 1.3 1988 1.3 1883 1.3 1930 1.3 1991 1.2

January 1 of Calendar Year

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
MY+ E+s MY* E** My+ E** MY+ E*+ My* [E*¢ MY* E*»* My* E=** MY+ E** MY+ E=*¢ My* E** MY+ E++ MY* E<+*
1973 16.1 1974 14.6 1375 14.6 1976 14.6 1977 14.6 1978 {4.6 1979 6.9 1980 6.9 1981 5.4 1982 5.4 1982 5.4 1984 3.9
1974 14.5 1975 14.5 1976 14.5 1977 14.% 1978 14 .5 1979 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 1977 14.4 1978 14.4 1979 6.7 1980 6.7 1981% 5.3 1982 5.3 1382 5.3 1984 3.8 1985 2.6 1986 2.5
1976 14.4 1977 14.4 1978 14.4 1979 6.5 1980 6.5 1981 5.2 1982 5.2 1983 5.2 1984 3.7 198S 2.5 1986 2.5 1987 2.4
1977 14.3 1978 14.3 1979 6.4 1980 6.4 1981 5.0 1982 5.0 1983 5.0 1984 3.7 1985 2.5 1986 2.5 1987 2.3 1988 2.3
1978 14.2 1979 6.2 1980 6.2 1981 - 4.9 1982 4.9 1983 4.9 1984 3.6 t985 2.5 1986 2.4 1987 2.3 1988 2.2 1989 2.2
1979 6.0 1980 6.0 1981 4.8 1982 4.8 1983 4.8 1984 3.5 1485 2.4 1986 2.4 1987 2.2 1988 2.2 1989 2.2 1990 2.2
1980 5.8 1981 4.7.1982 4.7 1983 4.7 1984 3.4 1985 2.4 1986 2.3 1987 2.2 t988 2.2 1989 2.2 1990 2.1 1991 2.1
198 ¢ 4.5 1982 4.5 1983 4.5 1984 3.3 1985 2.3 1986 2.3 1987 2.2 1988 2.1 1989 2.1 1980 2.1 199¢ 2.1 1992 2.1
1982 4.4 1983 4.4 1984 3.2 1985 2.2 1986 2.2 1987 2.1 {988 2.1 1989 2.¢ 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 1391 2.0 1992 2.0 1993 2.0 1994 2.0
1984 3.0 1985 2.1 1986 2.1 1987 2.0 t9sas8 2.0 1989 2.0 1990 1.9 1991 t.9 1992 1.9 1983 1.9 1994 1.9 1995 1.9
1985 2.0 1986 2.0 1987 1.9 1988 1.9 1989 1.9 1990 1.9 1991¢ 1.9 1992 1.9 1993 1.9 19354 1.9 1995 1.9 1996 1.9
1986 1.9 1987 1.9 1988 1.8 1989 1.8 1990 1.8 19914 1.8 1992 1.8 1993 1.8 1994 1.8 1995 1.8 1996 1.8 1997 1.8
1987 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
1988 1.7 1989 1.7 1890 1.6 1991 1.6 1992 1.6 1993 1.6 1994 1.6 1995 1.6 1996 1.6 1997 1.6 1998 t.6 1999 1.6
1989 1.6 1990 1.6 1991 1.6 1992 t.6 1993 1.6 1994 1.6 1995 1.6 1996 1.6 1997 1.6 1998 1.6 19299 1.6 2000 1.6
$990 1.5 19919 1.5 {992 1.5 1993 1.5 1994 1.5 199% 1.9 1996 1.5 1997 1.5 1998 t.5 {999 1.5 2000 1.5 2001 1.5
1991 1.4 1992 t.4 1992 1.4 19894 1.4 1995 1.4 1996 1.4 1997 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 1.3 2000 1.3 200t 1.3 2002 1.3 2003 1.3

*MY -- Indicates the model year.
4 -- 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, $2.1% of VMT in stabilized, and 27 3% of VMY in a hot start. Emissions are based on the January |
mileage accumulation figures given 1n Table 1.3.4.



H-38 TABLE 1.3.28 DATE : MAY 25, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 11
co
January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
My* Es»= MYys E*» Mys [Ese MYs E»*» Mye Es»* MY+ Eo« MYs Ess MY+ E+» Mye E=*¢ My* Es»* Mys E++ My* E=**
1961 135.3 1962 135.3 1963 135.3 1964 135.3 1965 13%.3 1966 135.3 1967 135.3 1968 135.3 1969 t35.3 1970 107.1 1971 {07.1 1972 107 .1
1962 134.3 1963 134.3 1964 134.3 1965 134.3 1966 134.3 1967 134 .3 1968 134.3 1969 134.3 1970 106.0 1971 106.0 1972 106.0 1973 106.0
1963 133.2 1964 133.2 1965 133.2 1966 133.2 1967 133.2 1968 133.2 1969 133.2 1970 104.7 1971 104.7 1972 104.7 1973 104.7 1974 102.8
1964 132.1 1965 132.1 1966 132.1 1967 132.1 1968 132 1 1969 132.1 1970 103.4 1971 103.4 1972 103.4 1973 103.4 1974 t01.5 1975 101.5
1965 130.8 1966 130.8 1967 130.8 1968 130.8 1969 130.8 1970 102.0 1971 102.0 1972 102.0 1973 102.0 1974 100.1 197% 100.1 1976 100.1
1966 129.4 1967 129.4 1968 129.4 1969 129.4 1970 100.4 1971 100.4 1972 100.4 1973 100.4 1974 98.6 1975 98.6 1976 98.6 1977 98.6
1967 127.9 1968 127.9 1969 127.9 1970 98.7 1971 98.7 1972 98.7 19713 98.7 1974 97.0 1975 97.0 1976 987.0 1977 97.0 1978 97.0
1968 126.3 1969 126.3 1970 96.9 1971 96.9 1972 96.9 1973 96.9 1974 95.3 1975 95.3 1976 95.3 1977 95.3 1978 95.3 1979 51.2
1969 124.6 1970 94.9 1971 94.9 1972 94.9 1973 94.9 1974 93.4 1975 93.4 1976 93.4 1977 93.4 1978 93.4 1979 49.2 1980 49.2
1970 92.7 1971 92.7 1972 92.7 1873 92.7 1974 91.3 975 941.3 1976 91.3 1977 91.3 1978 91.3 1979 47.0 1980 47.0 (98¢ 28.2
1871 90.4 1972 S80.4 1973 S0.4 {974 89.1 1976 89.1 1976 B9.1 1977 £9.1 1978 89.1 1979 44.6 1980 44.6 198+ 27.2 1982 27.2
1872 B87.9 1973 B87.9 1974 86.7 1975 86.7 1976 86.7 1977 B86.7 1978 86.7 1979 42.1 1980 42.t 1981 26.0 1982 26.0 1983 26.0
1873 85.2 1974 B4.1 1975 B84.1 1876 B84.t1 1977 B4.1 1978 84.1 1979 39.3 1980 39.3 1981 24.8 1982 24.8 1983 24.8 1984 17.1
1974 81.3 1975 B81.3 1976 B1.3 1977 81.3 1978 81.3 1979 36.3 1980 36.3 198t 23.5 1982 23.5 1983 23.5 1984 16.0 1985 10.7
1975 78.2 1976 78.2 1977 78.2 1878 78.2 1979 33.1 1980 23.19 1981 22.1 1982 22.1 1983 22.1 1984 14.7 1985 10.1 {986 10.1
1976 74.9 1977 74.9 1978 74.9 1879 28.6 1980 29.6 1981 20.6 1982 20.6 1983 20.6 1984 12.4 1985 9.4 1986 9.4 1987 1.2
1977 71.3 1978 741.3 1979 25.8 1880 25.8 1981 18.9 1982 18.9 1983 18.9 1984 12.0 1985 8.7 1986 8.7 1987 9.8 1988 9.8
19768 67.4 1979 2i.6 1980 21.6 1981 {7.1 1982 7.1 1983 17.1 1984 10.4 1985 7.9 1986 7.9 1987 8.4 1988 8.4 1989 8.4
1979 17.2 1980 7.2 1981 15.2 1982 5.2 1983 5.2 1984 8.7 1985 7.1 1986 7.1 1987 6.8 1988 6.8 1989 6.8 1980 6.8
1980 14.2 1981 13.9 1982 13.9 1983 13.9 1984 7.6 1985 6.5 1986 6.5 1987 5.8 1968 5.8 1989 5.8 1990 5.8 1991 5.8
January { of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
uY‘ E.l "vt E.. "v‘ E‘l le E-. le Et‘ Mv‘ Ell Mv' El! Mv‘ EUU M‘[' E#‘ MY‘ Et! "Y# E" MY‘ E‘*
1973 107.1 1974 105.1 1975 105.1 1976 106.1 1977 10%9.1 1978 10%.1 1979 &1.6 1980 61.6€ 198t 34.5 1982 34.5 1983 234.5 1984 25.5
1974 104.0 1975 104.0 1976 104.0 1977 104.0 1978 104.0 1979 60.4 1980 60.4 1981 234.0 1982 34.0C 1983 34.0 1984 25.1 1985 15.3
1975 102.8 1976 102.8 1977 102.8 1978 102.8 1979 59.2 1980 59.2 1981 33.5 1982 33.5 1983 33.5 1984 24.6 1985 1S5.0 1986 15.0
1976 101.5 1977 101.5 1978 101.5 1979 57.8 1980 57.8 1981 232.9 1982 32.9 1983 32.9 1984 24.1 1885 14.8B 1986 14.8B {987 21.14
1977 100.1 1978 100.1 1879 56.4 1980 S6.4 1981 32.3 1982 32.3 1983 32.3 1984 22.6 1985 14.5 1986 14 .5 1987 20.6 1988 20.6
1978 98.6 1979 54.8 1980 S54.8 1981 3t.6 1982 31.6 1983 31.6 1984 23.0 198% 14.2 1986 14.2 1987 20.0 1988 20.0 1989 20.0
1978 53.1 1880 53.% 1981 30.8 1982 30.8 1983 30.8 1984 22.3 1985 13.9 1986 13.9 1987 19.4 1988 19.4 1988 19.4 1990 19.4
1880 S51.2 1989 30.0 1982 30.0 1983 30.0 1984 21.6 1985 13.5 1986 13.5 1987 18.8 1988 18.8 19389 18.8 1990 18.8 1991 18.8
1981 29.1 1382 29.1 1983 29.1 1984 20.8 1985 13.1 1986 13.1 1987 18.1 1988 8.1 1989 18.1 1990 8.1 199¢ 18.1 1992 18.1
1882 28.2 1983 28.2 1984 20.0 198% 12.7 1986 12.7 1987 17.3 1988 17.3 18989 17.3 199C 17.3 1991 $£7.3 1992 17.3 19983 17.3
1983 27.2 1884 19.1 1985 12.3 1986 12.3 1987 16.% 1988 16.5 1989 16.5 1890 16.5 1931 16.5 1992 16.5 1993 16.5 1994 16.5
1984 18.2 1985 {1.8 1986 11.8 1987 15.6 1988 15.6 1989 15.6 1990 15.6 1991 15.6 1992 15.6 1993 15.6 1994 5.6 1995 1{5.6
1985 11.2 1986 $1.3 1987 14.6 1988 14.6 1989 14.6 1990 14.6 1991 14.6 1992 14.6 19923 14.6 1994 14.6 199% 14.6 {996 14.G
1886 10.7 1887 13.6 1988 13.6 1989 13.6 1990 13.6 1991 13.6 1992 13.6 1993 143.6 1994 13.6 1995 12.86 1996 13.6 1997 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 1935 1{12.4 1996 12.4 1997 12.4 1998 12.4
1988 11.2 1989 11.2 1990 11.2 19914 191.2 1992 11.2 1993 11.2 1994 {41.2 1995 {11.2 1996 11.2 1997 11.2 1988 11.2 1829 11.2
1989 9.8 1990 9.8 19914 9.8 1992 9.8 1993 9.8 1994 3.8 1995 9.8 1996 8.8 1997 9.8 1998 3.8 1999 9.8 2000 9.8
1980 8.4 1991 8.4 1992 8.4 1993 8.4 994 8.4 1995 8.4 1996 8.4 1997 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 19986 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.
sef .- Indicates the average grams/mile emission level for mode) year “MY* on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions:

in cold start,

52.1% of VMT

in stabtlized,

mi leage accumulation figures given in Table 1.3.4.

and 27.3% of VMT

in a hot start.

19.6 MPH, TEMP<=75 Degrees F,

20.6% of VMT traveled
Emiss{ons are based on the January 1
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H-39 TABLE 1.]3.2C DATE : MAY 25, 198S
EXHAUST EMISSIDN LEVELS FOR LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS I
NOx
January 1 of Calendar Year
1980 1984 1982 1983 1984 1985 1986 - 1987 1988 1989 1990 1991
My* E=*= MY+ E=» My E*¢ MY*> E*=* My* Eu» MY+ E-* MY* E** MY+ E** My* E=** MyY* E*v* Mys Ees MY* E=
196 % 5.4 1962 5.4 1963 5.4 1964 5.4 1965 5.4 1966 5.4 1967 5.4 1968 5.4 1969 5.4 1870 6.4 197 6.4 1972 6.4
1962 5.4 1963 5.4 1964 5.4 1965 5.4 1966 5.4 1987 5.4 1968 5.4 1969 5.4 1970 6.4 18714 6.4 1972 6.4 1973 6.4
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 5.3
1964 5.4 1965 5.4 1966 5.4 1967 5.4 1968 5.4 1969 5.4 1970 6.4 19714 6.4 1972 6.4 1873 6.4 1974 5.3 197% 5.3
1965 5.4 1966 5.4 1967 5.4 1968 5.4 1969 5.4 1970 6.4 1971 6.4 1872 6.4 1973 6.4 1974 5.3 1978 5.3 1976 5.3
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 5.2 1978 5.2 1976 5.2 1977 5.2
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 1976 5.2 1977 5.2 1978 5.2
1968 5.4 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 5.2 1978 .2 1979 3.0
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 5.2 1978 5.2 1979 3.0 198O 3.0
1970 6.4 1971 6.4 1972 6.4 1973 6.4 1974 5.t 1975 5.1 1976 5.1 1977 5.1 1978 5.1 1979 2.9 1980 2.9 1981 2.9
19714 6.4 1972 6.4 1973 6.4 1974 5.1 1975 5.1 #9786 5.1 1977 5.1 1978 5.1 1979 2.8 1980 2.8 1981 2.8 1982 2.8
1872 6.4 1973 6.4 1974 5.0 197% 5.0 1976 5.0 1977 5.0 1978 5.0 1979 2.7 1980 2.7 1981 2.7 1982 2.7 19871 2.7
1973 6.4 1974 5.0 1975 5.0 1976 5.0 1977 5.0 1978 5.0 1979 2.6 1980 2.6 1981 2.6 1982 2.6 1983 2.6 13B4 2.6
1974 5.0 1975 5.0 1976 5.0 1977 5.0 1978 5.0 1979 2.% 1980 2.5 1981 2.5 1982 2.5 1983 2.5 1984 2.5 1985 2.1
1975 4.9 1976 4.9 1977 4.9 1978 4.9 1879 2.4 t980 2.4 1981 2.4 1982 2.4 1983 2.4 1984 2.4 1985 2.0 1986 2.0
1976 4.8 1977 4.8 1978 4.8 1979 2.3 1980 2.3 1981 2.3 1982 2.3 1983 2.3 1984 2.3 1985 2.0 1986 2.0 1987 1.1
1977 4.8 1978 4.8 1979 2.2 18980 2.2 1981 2.2 1982 2.2 1983 2.2 1984 2.2 1985 1.9 1986 1.9 1987 1.0 1988 1.0
1978 4.7 1979 2.0 1980 2.0 1981t 2.0 1982 2.0 1983 2.0 1984 2.0 198% 1.9 1986 1.9 1987 1.0 1988 1.0 1989 1.0
1979 1.9 1980 1.9 1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.8 19886 1.8 1987 0.9 1988 0.9 1989 0.9 18990 0.9
1980 1.8 1981 1.8 1982 1.8 1983 1.8 1984 1.8 1985 .7 1986 1.7 1987 0.9 1988 0.9 1989 0.9 1990 0.9 19914 0.9
Jarnwuary 1 of Catendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
M‘(' E.‘ My * Er»> Mv! Et' MY * E" MY * Err My gEre MY " EO‘ My E" MY » E" MYO E*t MY * Et" MY * Et.
1973 6.4 1974 5.3 1975 5.3 1976 5.3 1977 5.3 1978 5.3 1979 3.4 1980 3.4 1981 3.4 1982 3.4 1983 3.4 1984 1.4
1974 5.3 1975 5.3 1976 5.3 1977 5.3 1978 5.3 1979 3.4 1980 3.4 1981 3.4 1982 3.4 1983 3.4 1984 3.4 1385 2.5
1975 5.3 1976 5.3 1977 5.3 1978 5.3 1879 3.3 1980 3.3 1981 3.3 1982 3.3 1983 3.3 1984 3.3 {98S 2.4 1986 . 2.4
1976 5.3 1977 5.3 1978 5.3 1973 3.3 18980 3.3 1981 3.3 1982 3.3 1983 3.3 1984 3.3 1985 2.4 1986 2.4 1987 1.%
1977 5.3 1978 5.3 1979 3.2 1880 3.2 1981 3.2 1982 3.2 1983 3.2 1984 3.2 198% 2.4 1986 2.4 1987 1.5 1988 1.5

1978 5.2 1979 3.2 1980 3.2 1981 3.2 1982 3.2 1983 3.2 1984 3.2 1985 2.4 1986 2.4 1987 1.5 1988 1.5 1989 1.5
1979 3.1 1980 3.1 19814 3.1 1982 3.1 1983 3.1 1984 3.t 1985 2.3 1986 2.3 1987 1.5 1988 1.5 1989 1.5 1990 1.5
+980 3.0 19819 3.0 1982 3.0 1983 3.0 1984 3.0 1985 2.3 1886 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1981 3.0 1982 3.0 1983 3.0 1984 3.0 1385 2.3 1986 2.3 1987 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 1.4
1982 2.9 1982 2.9 1984 2.9 1985 2.3 1986 2.3 1987 t.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4 1992 t+.4 1993 1.4
1983 2.8 1984 2.8 1985 2.2 1986 2.2 1987 1.3 1988 t.3 1989 1.3 1990 1.3 199¢ 1.3 1992 1.3 1993 1.3 1994 1.3
1984 2.7 198BS 2.2 1986 2.2 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
198%S 2.1 1986 2.1 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 1986 1.3
1986 2.1 1887 1.2 1988 1.2 1989 1.2 1990 1.2 1981 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1997 1.2
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 1998 1.2
1988 1.1 1989 1.1 1990 1.1 1991 1.1 1992 t.1 1993 1.1 1994 1.1 1995 1.1 1996 1.1 1997 1.1 1998 1.1 1999 1.1
1988 1.0 1990 1.0 19391 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 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1997 1.0 1988 1.0 1999 1.0 2000 1.0 2001 1.0
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 Q.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 -- [ndicates the average grams/mile emission level for model year *“MY" on January { of the given calendar year. These
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TABLE 1.3.3
IDLE EMISSION RATES FOR
LOW ALTITUDE
LIGHT OUTY GASOLINE POWERED TRUCKS 11

* 1ER = ZML + (DR * M)

Zero Mile Deterioration
Model Emission Level Rate
Pol Years (Grams/Min.) (Gm/Min/10K Mi)

HC 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 0.0}
1985-1986 0.03 0.01

1987+ 0.03 0.01
co Pre-1970 18.98 0.45
1970-1973 11.53 0.52
1974-1978 11.53 0.49
1979-1880 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

NOx Pre-1970 0.08 0.0
1970-1973 0.10 0.0
197L-1978 0.07 0.0
1979-1983 0.06 0.0

1984 .05 0.0
1985-1986 0.02 0.0

1987+ 0.02 0.0

* WHERE : tER = jdle emission rate
ZML = Jero mile level
DR = Deterioration Rate
M = Cumulative Mileage / 10,000

DATE : 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 11

Jan 1
Model July 1 Mileage Jan 1 Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mileage
| ndexk% Mix% Rate Mix ‘ Rate Accumulation
per truck * {(fleet) {(fleet)
1 0.067 18352, 0.022 18352. 2294,
2 0.085 16946. 0.085 18000. 13720.
3 0.081 15648, 0.081 16621, 31021,
L 0.077 14449, 0.077 15348. L6997.
5 0.073 13342, 0.073 14172, 61748,
3 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 g700. 0.087 10303. 110286.
10 0.053 8956. 0.0583 951k, 120188.
1 0.04L8 Bz270. 0.04L8 8784, 129332.
12 0.oLb 7637. 0.0LL 8112, 13777%.
13 0.040 7052. 0.040 7491, 1h5572.
14 0.036 6511. 0.036 €6917. 162771.
15 0.032 6012, 0.032 6386, 159419,
16 0.028 5552, 0.028 5897. 165557.
17 0.024 5126. 0.024 SL4L5, 171225,
18 0.020 L73k. 0.020 5028. 176458,
19 0.016 4371, 0.016 46L3, 181291,
20+ 0.024 Lo36. 0.02k 4287, 185753,

% Default information that may be altered by the MOBILES
user with information about the local area.

&% The indices refer toc the most recent model year
vehicles in any given calendar year. Index 1 references
the newest mode! year vehicles and index 20+ references
the oldest model year vehicles.

DATE : MAY 25, 1885
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TABLE 1.3.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULAT!ON FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |1
JANUARY 1, 1988

(A) (8) (C=A*B/DAF) (D) (CXD/TFNORM)
Mode! LDOT2 Fleet Sales LOGT2 Annual Mileage Travel
Years Registration Fraction (A*B) Registration _Accrual Rate _(C*D) Fractions
1988 0.022 0.760 0.017 0.019 18352, 355.7 0.032
1987 0.08% 0.7%0 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 0.07L . 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 0.086) 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
19787 0.04L8 0.991 0.04L8 0.054 878k, L77.2 0.042
19717 0.044 0.995 0.044 0.05C _ B2, Lo5,.5 0.036
1976 0.040 0.997 0.040 0.0L46 7481, 3411 0.030
1975 0.036 0.998 0.036 0.0l 6917. 283.8 0.025
1974 0.032 1.0C0 0.0312 0.037 6386, 233.4 0.021
1973 0.028 1.000 0.028 0.032 5897. 1BB.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 $028. 114.8 0.0i10
1970 1 0.016 1.000 0.016 0.018 LeL3. 84.8 0.008
1969~ 0.024 1.000 0.024 0.027 42B7. 117.5 0.010
DAF: 0.876 TFNORM: 11245.4

WHERE :

A = January | registration mix from Table 1.3.4.

B = Fleet sales fractions

D = Sales weighted fleet mileage accumulation rate from Table 1.3.4,

adjusted to January |
D(1) = Annual Miles (1)
D(MYI)= ,25% (Annual Miles(MY!))} + .75%(Annual Miles(MY!-1)), MYIi=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, 13985
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TABLE 1.3.

6

SPEED CORRECTION FACTOR COEFFICIENTS FOR LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS 11

* SCF(s.sadj} =

SF(s)/SF(sadji)

SF(s) = EXP{A + B*s + C*s? + D*5? + E¢s5* + F*g*), HC & CO
= A + B*s + C*s? + D*s’ + E*s* + F*s* | NOx,Pre-1979
= EXP{A + B*’s + C*s? + D*s' 4+ E*s* + F*s*), NOx, 1979+
Polliutant
and
Model Years A B8 C D [ F
HC
Pre-1970 O0.231026E+Q1 -0.2839572E+00 0. 152990£-01 -0.4466B9E-03 ©0.648183E-05 -0.363456E-Q7
1970- 1973 O.2408723E+01 -0.308187E4+00 O.168168E-01 -0 S06843E-03 O, 753855E-05 -0.431536E-07
1974-1378 O.2683B2FE+01 -0.344633E4+00 O.19%5417E-01 -0.625720€-03 0 .978442E-05 ~0.583369E-07
1979-1983 O.121545E+01 -0.707633E-01 0.446460F-03 0.0 0.0 0.0
1984-1986 O. 1443BGE+01 -0.8B0BSTE-QO1 0.735%680E-03 0.0 0.0 0.0
1987+ ©.884090E+00 -0.567319¢-01 0.332820€-03 0.0 0.0 c.0
co
Pre-1970 ©.2339B9E+01 -0.296978E+00 O.160071E-01 -0.477396E-03 ©.706752E-05 -0.403978E-07
1970-1873 ©.277804E+0t -0.319130E+00 0. 153983E-01 -0.422327E-03 0©.584948E-05 -0.314963E-07
1974-1978 0.283929E+401 -0.368756E+00 0.210782E-01 -0.67643BE-03 O0.106267E-04 -0.636405E-07
1979-1983 ©.116177€+01 -0.592737E-01 0.0 0.0 0.0 0.0
1984-1986 O .881952£+00 -0.449976E-0Y' 0.0 0.0 0.0 0.0
1987+ Q. 85B419E+00 -0 .437963E-01 0.0 0.0 0.0 0.0
NOx
Pre-1870 O©.16B635E+0t -0.118303E+00 (©.654975E-02 -0.137139€~-03 0O.100B849E-05 0.0
1970-1973 O.101743E+01 -0. 118958F-01 0.914365E-03 -0.215740E-04 ©.182300E-06 0.0
1974-1978 O©.783838E£+00 ©.328549E-03 0. 106029E-02 -0.319350E-04 0.29038B9E-06 0.0
1979-1983 ©.308282E+00 -0.230362E-0% (.372830€-03 0©.0 0.0 0.0
1984-1986 0.295046£+00 -0.2363JIE-01 0.437750€-03 ©.0 0.0 0.0
1987+ 0.386041E+00 -0.262961E-01 0.336740E-03 0.0 0.0 0.0
* WHERE = average speed (mph)
sadj = basic test procedure speed; adjusted for fraction of cold start operation x
and fraction of hot start operation w, [ 1/sadj (wex)/26 + {1-w-x)/16 ]
DATE MAY 25, 198%
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TABLE 1.3.7A

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE

LIGHT DUTY GASOLINE POWERED TRUCKS I1

* TCF(b)

ExP{ TC(b) *» (T - 75.0))

Model Test segment 1 Test segment 2 Test segment 3
Pol Years TC Low- 1C High TC Low TC High TC Low TC High
HC Pre-1970 -0.20623E-01 -0.14381E-O01 -0.24032E-02 O.13219E-02 -0.100B81E~02 O.3I4799E-02
1970- 1973 -0.24462E-01 -0, 12552E-0% ~0.3201TE-02 O.42667E-02 -0.8688B4E-03 O.T75843E-02
1974-1978 -0.21255E-0t -0, 10888E-0Y -0.52755E-03 -0Q.47925E-03 0.9365%9E-03 O.76666E-02
1979-1983 -0.23517E-01 -0, 14095E-01 -0 BBOSTE-02 O.26179E-0V -0Q.16222E-02 O .24237E-Q1
1984-1987 ~-0.27793E-01 -0.14095E-0t -O. 10177E-01 0.26179E-01 -0.826B0E-02 0.24297E-01
1988+ -0.338B3E-01 O.11959€-01 -0.10113E-01 -0. 12627€-04 -0.80650£-02 0.78765E-02
co Pre-1970 -0.13487E-01 -0. 14691E-0% O.15784E-02 0©.37462E-02 O.11097E-02 O.11014E-0O1
1970-1973 -0.21126E-01 ~0.38767E-01 -0O.15289E-02 O.B4G85E-02 0. 15749E-02 0O.25179€-01
1974-14978 -0.20B43E-01 -0.21165E-01 -0.59951£-02 O0.23603E-01 O©.18253E-02 O, 28483E-01
1979- 1983 -0.24835E-01 -0.19612E-01 -0.BA3IGE-02 O.48537E-01 -0.11553E-02 O, 31439E-01
1984 - 1987 see NOTE 2 -0.19612E-01 -0.1778B3E-01 O0.4B537€-01 ~0.1087T1E-01 O.3143SE-01
1988+ see NOTE 2 -Q.12596€E-01 -0.18813t-01 O.13861E-01 -0.11951E-01 0.96939E-02
NOx Pre-1970 -0.16897E-03 O0.38841E-02 -0.89245%E-02 -0.87325E-02 -(.72580£-02 -0.108238E-01
1970-1973 -0.25074€-03 -0.10389E-02 -0.59791E-02 -0.92466E-02 -0.62690£-02 -0. 10108E-01
1974-1978 0©.38855€-02 -0.18301E-01 -0.24156E-02 -0.10925E-01 -0.2118BE-02 -0, 18042E-01
1979-1987 -0.76044E-02 -0.26153E-01 -0.68045E-02 -O.  18603E-01 -0.54198E-02 -0.2087BE-O1
1988+ -0.53710E-02 -0.34416E-01 -0.65050£-02 -0.3587T1E~-01 -0 .85650E-02 -0.28B30E-01
* WHERE
TCF{(b) = Temperature correction factor for appropriate pollutant,
ambient temperature, and model year: for test segment b
T = Ambient temperature (Fahrenheit)
1C(b) = Temperature correction factor coefficient for appropriate pollutant,
reference temperature and model year; for test segment b
5.0 = Reference temperature
NOTE 1 The temperature correction factor is used in conjunction with the Ripstwxn
correction factor given in Table 1.3.78.
NOTE 2 : Offset model used for Bag 1 CO. Offset = -1.3812*(T - 75.0).

DATE

MAY 25,

1985
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TABLE 1.3.78

NORMAL1ZED BAG FRACTIONS FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 11

Normalized Fractions
Mode) Test Seg.#1 Test Seg.#2 Test Seg.#3 Total Test
Pol Years Bl Dl B2 D2 B3 D3 BO Do

HC Pre-1970 1.282 0.025 0.973 0.028 0.833 0.019 1.000 0.025
1970-1973 1.345 0.074 0.946 0©0.05k 0.842 o0.04L8 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 0.23% 0.804 0.136 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 1,106 0,368 0.499 0.973 0.391 1.000 0,594

€0 Pre-1970 1.277 0©.033 1.017 0.029
1970-1973 T.4k2 0.071 0.996 0.042
1974-1878 1.573 0.054 0.902 0,079
1979-1983 1.972 0.176 0.881 0.157
1984-1986 2.438 0.282 0.658 0.062

1987+ 3.941 2.009 0.0 1.186

.758 0.025 1.000 0.029
674 0.033 1.000 0.046
.755 0.029 1.000 0.060
0.109 1.000 0.139
.621 0.077 1.000 0.1M
.689 1.014 1.000 1.308

OO0 O0O00O0
o
[ ¢ ]
o ]

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 O.014
1979-1886 1.372 0,040 0.766 0.046 1,167 0.063 1.000 0.051

1987+ 1.830 0.163 0.703 0.149 0.939 0.222 1.000 0.173

NOTE : The fractions given in this table are used in the caliculation of the
operating-mode/ temperature correction factor (OMTCF).

WHERE : OMTCF ((TERM1 + TERM2 + TERM3) /DENOM)

TERM1 = W RTCF (1) % (B1+D14M)

TERM2 = (1-W=X) %TCF (2) ® (B2+D2%M)
TERM3 = X XTCF (3) * (B3+D3%M)

DENOM = BO + DO*M

W = Fraction of VMT in the cold start mode

X = Fraction of VMT in the hot start mode

TCF(b) = Temperature correction facter for pollutant, model

year; for test Segment b
M = Cumulative mileage / 10,000

DATE : MAY 25, 1985
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TABLE 1.3.84
AIR CONDITIONING CORRECTION FACTQOR COEFFICIENTS FOR
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS 1|
% ACCF= UAVX (A + BX(T-75) -1) + 1

Model HC Cco NOx
Years _A B A 8 A B

Pre-1979 0.1023E+0) 0.334LE-02 0.1202€+0) 0.1808E-02 0.1299E+01 0,564 3E-Ok
1979+  0.1000E+01 0.3512E-02 O©.1130E+01 0.15286-02 0.1221E+01 0.4262E-03

* WHERE :

ACCF = Air Conditioning Correction Factor

v = fraction of vehicles which are equipped with AC given in Table 1.3.88

1] = Fraction of vehicles with AC that are using it = (BI-DILO)/(DIHI-DI),
O<=l<=]

DI = Discomfort index = (DB+WB)*,L+15

DILO = The highest discomfort index where no AC is used

DIH! = The lowest discomfort index where all vehicles with AC use it

D8 = Ury bulb temperature (Fahrenheit)
WEB = Wet bulb temperature (Fahrenheit)
T = Ambient temperature {Fahrenheit)

TABLE 1;3.38

ESTIMATED FRACTICON OF
LOW ALTITUDE
LIGHT DUTY GASOLINE POWERED TRUCKS |1
EQUIPPED WITH'AIR CONDITIONING

Model Fraction Equipped
Years With Air Conditioning
Pre-1977 0.32

1377 0.52

1978+ 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 |1
* XLCF = (XLC-1)#U + 1

Model Coefficients (XLC)
Years HC Cco NOx

Pre-1970 1.07B6 1.2765 0.9535
1970-1873 1.0495 1.1384 1.0313
1974-1978 1.0556  1.1347 1.0753

1979+ 1.0L55 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
L1GHT DUTY GASCLINE POWERED TRUCKS 1|
* TTCF = (TTC-1)%U + 1

Model Coefficients (TTC)
Years HC co NOx

Pre-<1970 1.2614 1.9327 1.118L
1970-1973  1.2762 1.8940  1,13BL4

-~ 1974-1978  1.728B8 2.1k 1.2170

1979+ 1.,5909 3.9722 1.3875

% WHERE :

TTCF = Trailer towing correction factor
U = Fraction of VMT towing a traiiler
TTC = Correction factor coefficient

DATE : MAY 25, 1985
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TABLE t.4.1A
EXHAUST EMISSION RATES FOR
‘ LOW ALTITUDE
HEAVY DUTY GASCLINE POWERED VEHICLES
(RATES REFLECT ZERD TAMPERING)

= BER = 2ML + (DR = M)

. Zero NMile Deterioration 5C.000 Mile
Model Emission Leve? Rate Emission Leve!l

Pol Yaars (Grams/Mile) (Gm/Mi/10K Mi)  (Grams/Mile)
HC Pre-1963 16.49 0.31 18.04
’ 1963-19€69 17.08 0.32 ig8.68
1970-1973 9.21 0.37 11.06
1974-1977 8.28 0.22 9.38
1978 7.31 0.18 8.26
1979-1980 3.07 Q.18 4.02
1981-1982 2.86 0.17 3.71
1983 2.83 0.17 3.68
1584 2.84 .17 3.69
1985 2.45 ©.06" 2.7%
1986 2.16 0.086 2.46
1987-19%0 .87 .09 1.42
1891-1893 0.85% ©.08 1.35
1994-199% ¢.83 0.08 1.33
1997+ 0.91 O.08 1.314
co Pre-1863 200.80 4.814 224 .85
1963-1869 208 .10 4.89 233.0%
1970-1873 157 .48 €.68 180.88
1974-1977 141.48 5. 74 170.18
1978 124 .90 5.07 150.2%
1978-1980 104.78 4.83 128 .93
18981-1982 87.71 4.50 120.21
18983 896 .53 4. 4% 118.78
1984 87.15 4.47 119 .50
1885 38.30 0.92 42.90
1986 30.45 0.93 35.10
1987-1990 13.26 0.58 16.16
1981-1883 12.98 0.87 15.83
1884-199¢6 12.63 0.55 15.38
189897+ 12.39 0.54 16,08
NOx Pre-1963 7.87 0.0 7.87
1963-1969 8.15 .0 8.15
1870~1873 9.35% 0.0 g .35
1974-1977 6.12 .07 €.47
1978 5.41 0.06 5.71
1979-1980 S.14 0.06 5.44
1981~1982 4.80 0.06 5.10
1983 4.74 ©.08 5.04
1984 4.77 Q.06 5.07
1985 4.78 .03 4.94
1986 4.82 0.03 4.7
1987-1980 4.60 0.10 5.10
1991-1993 4.50 0.09 4.95%
1984-1996 4.38 0.0%9 4.83
1997+ '4.30 0.09 4.75

* WHERE BER Basic emission rate (untampered)

-
ZML = Zero mile leve!

DR = Deterioration rate

M = Cumulative mileage / 10,000

DATE : MAY 25, 1985
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TABLE 1.4.1B

EXHAUST EMISSION RATES FOR
LOW ALTITUDE
MEAVY DUTY GASOLINE
AT VARICUS MILEAGE INTERVALS
{RATES INCLUDE TAMPERING)

POWERED VEHICLES

Mocel Emission Rate (Grams/Mile)
Pol Yaars oK 20K 40K SOK BOK 100K 120K 140K
HC Pre-1963 16.49 17.11 17.73 18.3% 18.97 18.59 20.21 20.83
1963-1969 17.08 17.72 18.36 19.00 18.84 20.28 20.92 2t.%6
1870-1973 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 10.82 11.386
1978 7.31 7.868 8.07 8.4% 8.83 g.21 9.59 89.87
1979-1980 3.07 3.45 3.83 4.21 4.59 4.97 5.3% §.73
1981-1982 2.86 3.20 3.54 3.88 4.22 4,86 4.90 5.24
1983 2.83 3.17 3.51 3.85. a.19 4.53 4.87 .24
18984 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 3.08 3.17 3.29
1986 2.16 2.28 2.40 2.52 2.64 2.76 2.88 3.00
1387~-1990 1.42 1.73 2.05 2.37 2.68 3.00 3.32 3.64
1991-1993 1.40 1.69 1.89 2.28 2.58 2.88 3.18 3.48
1994-1996 1.38 1.87 1.987 2.27 2.%6 2.86 3.18 3.46
1997+ 1.36 1.8% 1.95 2.25% 2.54 2.84 3.14 3.42
co Pre-1963 200.80 210.42 220.04 229.66 233.28 248.90 258.52 268.14
1963-1969 208.10 218.08 228.06 238.04 248.02 258.00 267.98 277.9¢
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 124.80 135.04 145.18 155.32 165.46 175.60 185.74 195 88
1979-1880 104 .78 114.44 123 .10 133.76 143.42 153.08 162.74 172.40
1981-1982 87.71 108.71 115,71 124.71 133.7% 142.71 151.71 160.7%
1983 96.53 105.43 114.33 123.23 132.13 141.03 149.93 158.83
1984 97.15 106.09 115.03 123.87 132.91 141.85 150.79 158.73
1985 38.30 40.14 41.98 43.B2 45.68 47.50 49.34 S1(.18
1986 30.45 32.31 34.17 36.03 37.89 139.75 41.61 43.a7
1987-1990 17.2% 19.82 22.40 24.98 27.56 230.14 32.72 35.30
1881-1883 16.87 18.52 22.08 '24.64 27.20 29.76 32.32 34.88
18994~-1996 16.62 19.13 21.65 24.17 26.69 29.21 31.73 234.25
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 7T.87 7.87 7.87. 7.87 7.87
1983-1969 8.15 8.15% a.15% 8.1 B8.15 8.1% 8.1% 8.15%
1970-1873 g.35% 9.35% 9.3% 9.3% 9.35 9.35% 9.3585 8.35%
1974-1877 6.12 6.28 6.40 6.54 &.68 6.82 6.96 7.10
1878 .S .41 5.53 5.69 5.77 5.89 6.01 .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 4.82 5.04 5.16 5.28 5.40  5.82 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 5.3 5.35 5.37 5.49 5.¢61
1985 4.79 4. BS 4.81 4.97 5.03 5.C9 5.15 5.21
1986 4.82 4.88 4.94 5.00 5.06 5.12 5.18 5.24
1987-1980 4.77 5.119 5.486 5.80 €.15 6.49 6.84 7.18
1991-1883 4.87 4.98 5.32 5.64 5.97 6.29 6.62 §.94
t994-1996 4.5% 4.87 5.20 5.52 5.85 &6.17 6.50 6.82
1997+ 4.47 4.7% 5.12 5.44 5.77 6.09 6.42 €.74

DATE MAY 25, 198§



H-50

TABLE 1.L.1C

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISS!ONS
FOR LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

k% CCEV = (HSK % TPD + DNL) /MPD + CC

Total
SHED SHED ' Crankcase
Hot Soak Diurnal Crankcase and Evap.
~ Model Emissions Trips® Emissions Miles® Emissions Emissions
Years {(6m/Trip) Per Day (Gm/Day) Per Day (Gm/Mile) (Gm/Mile)
Pre-1968 27.66 6.88 77.89 36.70 5.70 13.01
1968-1984 27.66 6.88 77.89 36.70 0.0 7.3}
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.

% 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.k.1D

TOTAL CRANKCASE AND EVAPORATIVE HC EMISSIONS
' FOR LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES
AT VARIOUS MILEAGE INTERVALS
(RATES INCLUDE TAMPERING)

Model Emissicn Rate {(Grams/Mile)
Years 0K 20K LOK 60K 80K 100K 120K 140K

Pre-1968 713.01 13.01 13.01 13.01 13.01 13.01 13.01 13.01
1968-1984 7.48 7.51 7.56 7.57 7.60 7.62 7.65 7.68
1985+ 1.92 .97 2.03 2,08 2.14 2.19 2.2h 2,30

DATE : MAY 25, 1985



H-52 TABLE 1.4.24 DATE : MAY 25, 198%
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES
TOTAL HC (INCLUDES EVAP & CRANKCASE)
January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 15989 1990 1991
Mys E== MY* E*s Mys Es®s Mys* Es*»* Mys* E+» MY* E+* MY* Es* My* Ex» MY* E*» MY®* [Es= MY* [Ess* MYys E4s
1961 35.0 1962 35.0 1863 J36.2 1964 J36.2 1965 36.2 1966 36.2 1967 36.2 1968 30.% 1969 30.5 1970 23.5 1971 23.§ 1972 23.5
1962 34.9 1963 36.1 1964 36.1 1965 36.1 1966 36.1 1967 36.1 1968 30.4 1969 30.4 1970 23.4 1971 23.4 1972 23.4 1973 23.a
1963 35.9 1964 35.9 1965 35.9 1966 35.9 1967 35.9 1968 30.2 1969 30.2 1970 23.2 1971 23.2 1972 23.2 1973 23.2 1974 19.7
1964 35.8 1965 35.8 1966 35.8 1967 35.8 1968 30.1 1969 30.1 1970 23.1 1871 23.1 1972 23.1 1973 23.% 1974 19.6 1975 19.6
1965 35.7 1966 35.7 1967 35.7 1968 30.0 1269 30.0 1970 22.9 1971 22.9 1972 22.9 1973 22.9 1974 19.5 1975 (9.5 1976 19.5
1966 35.5 1967 35.5 1968 29.8 1969 29.8 1970 22.7 1974 22.7 1972 22.7 1873 22.7 1974 19.4 1975 19.4 1976 19.4 1977 19.4
1967 35.3 1968 29.6 1969 29.6 1970 22.5 197¢ 22.5 1972 22.5 {1973 22.5 1974 19.3 1975 19,3 1976 19.3 1977 19.3 t978 17.8
1968 29.4 1969 29.4 1970 22.2 197% 22.2 1972 22.2 1973 22.2 1974 19.2 1975 19.2 1976 19.2 1977 19.2 1978 17.7 1979 13.5
19689 29.2 1970 22.0 1971 22.0 1972 22.0 1973 22.0 1974 19.0 1975 19.0 1976 19.0 1977 19.0 1978 17.6 1979 13.4 1980 13.4
1970 21.7 1971 21.7 1972 21.7 1973 21.7 1974 18.8 1979 18.8 1976 18.8 1977 8.8 19378 17.5 1979 13.2 1980 13.2 19861 12.7
1971 21.4 1972 21.4 1973 21.4 1974 18.6 1975 18.6 1976 18.6 1977 18.6 1978 17.3 1979 13.1 1980 13.1 1981 12.6 1982 12.6
1972 21.0 1973 21.0 1974 18.4 1975 18.4 1976 18.4 1977 18.4 1978 17.1 1979 12.9 1980 12.9 1981 12.4 1982 12.4 1983 1{12.4
1973 20.6 1974 18.2 1975 18.2 1976 18.2 1977 18.2 1978 16.9 1979 12.7 1980 12.7 1881 12.3 1982 12.3 1983 12.2 19B4 12.2
1974 17.9 1975 17.9 1976 17.9 1977 17.9 1978 16.7 1979 12.5 1980 12.5 1981 12.1 1982 12.4 1983 12.0 1984 12.0 1985 4.9
1975 17.7 1976 17.7 1977 17.7 19786 16.5 1979 12.2 1980 12.2 1981 1.8 1982 1i.8 1983 (1.8 1984 11.8 1985 4.9 1986 4.6
1976 17.4 1977 17.4 1978 16.2 1979 11.9 1980 11.9 198t 11.¢ 1982 11.6 1983 11.6 1984 1{11.6 1985 4.8 1986 4.5 1987 3.5
1977 17.0 1978 15.9 1979 {{.7 1980 14.7 1981 {1.3 1982 11.3 1983 11.3 1984 1{11.3 1985 4.7 1986 4.4 1987 3.3 1988 3.3
18978 15.6 1979 11.3 1980 11.3 1881 11.0 1982 1+.0 1983 11.0 1984 1.0 1985 4.6 1986 4.3 1987 3.2 1988 3.2 1989 3.2
1979 1.0 1980 11.0 1981 10.7 1982 10.7 1983 10.7 1984 10.7 1985 4.5 1986 4.2 1987 3.0 1988 3.0 1989 3.0 1990 3.0
1980 10.8 1981 10.6 1982 10.6 1983 10.5 1984 10.5 1985 4.4 1986 4.1 1987 2.9 1988 2.9 1989 2.9 1990 2.9 1994 2.9
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* o+ MY* E** MY+ [** Mys E=*» Mys E=*»
1973 23.5 1974 19.9 1975 19.9 1976 19.9 1977 19.9 1978 18B.4 4979 14.1 1980 14.1 1981 13.6 1982 13.6 1983 13.5 1984 13.5
1974 19.8 1975 19.8 1976 19.8 1977 19.8 1978 18.3 1979 14.1 1980 14.1 1981 1{3.5 1982 13.5 1983 13.5 1984 13.5 1985 5.4
1975 19.7 1976 19.7 1977 19.7 1978 18.3 1979 14.0 1980 4.0 981 13.4 1982 13.4 1983 13.4 1984 13.4 1985 5.4 1986 5.1
1976 19.6 1977 19.6 1978 18.2 1979 13.9 1980 13.9 1981 13.4 1982 13.4 1983 13.3 1984 13.3 1985 5.4 1986 5.1 1987 4.4
1977 19.5 1978 8.t 1979 13.8 18980 13 .8 1981 13.3 1982 13.3 t983 13.3 1984 13.3 1985 5.4 1986 5.1 1987 4.3 1988 4.3
1978 18.0 1979 13.7 1980 13.7 4981 13.2 1982 13.2 1983 13 2 1984 13.2 1985 5.3 1986 5.0 1987 4.3 1988 4.3 1989 4.3
1979 13.6 1980 {13.6 1981 3.1 1982 13.1 1983 13.1 1984 13.1 1985 5.3 1986 5.0 1987 4.2 1988 4.2 1989 4.2 1990 4.2
1980 13.5 1981 13.0 1982 13.0 1983 13.0 1984 13.0 1985 5.3 1986 5.0 1987 4.2 1988 4.2 1989 4.2 1990 4.2 1991 4.0
1961 12.9 1982 12.9 {983 12.8 1984 12.8 1985 5.2 1986 4.9 1987 4.1 1988 4.1 1989 4.1 1990 4.1 19914 4.0 1992 4.0
1982 12.7 1983 12.7 1984 12.7 1985 5.2 1986 4.9 1987 4.1 1988 4.1 1989 4.1 1990 4.1 1991 3.9 1992 3.9 1993 3.9
1983 12.6 1984 12.6 1985 5.1 1986 4.8 1987 4.0 1988 4.0 1989 4.0 1990 4.0 199¢ 3.8 1992 3.8 1993 3.8 1994 3.8
1984 12.4 1985 5.1 1986 4.8 1987 3.9 1988 3.9 1989 3.9 1990 3.9 1991 3.7 1932 3.7 1993 3.7 1994 3.7 1995 3.7
1985 5.0 1986 4.7 1987 3.8 1988 3.8 1989 3.8 1990 3.8 19919 3.7 1992 3.7 1993 3.7 1994 3.6 1995 3.6 1936 3.6
1986 4.6 1987 3.7 1988 3.7 1989 3.7 1990 3.7 1991 3.6 1992 3.6 1993 3.6 1934 3.5 199S 3.% 1996 3.5 1997 3.5
1987 3.6 1988 3.6 1989 3.8 1990 3.6 1991 3.5 1992 3.5 1993 3.5 1994 3.4 1995 3.4 1996 3.4 1997 3.4 1998 3.4
1988 3.5 1989 3.5 1990 3.9 1991 3.4 1992 3.4 199) 3.4 1994 3.3 1995 3.3 1996 3.3 1997 3.3 1998 3.3 1989 3.2
1989 3.3 1990 3.3 1991 3.2 1992 3.2 1993 3.2 1994 3.2 1995 3.2 1996 3.2 1997 3.2 1998 3.2 1999 3.2 2000 3.2
1990 3.2 %991 3.1 1892 3.1 1993 3.1 1994 3.1 1995 3.1 1996 3.1 1997 3.0 1998 3.0 1999 3.0 2000 3.0 2001 3.0
1991 2.9 1992 2.9 1993 2.9 1994 2.9 1995 2.9 1996 2.9 1997 2.9 1998 2.9 1999 2.9 2000 2.9 2001 2.9 2002 2.9
1992 2.9 1993 2.9 19394 2.8 1995 2.8 1996 2.8 1997 2.8 1998 2.8 1999 2.8 2000 2.8 2001 2.8 2002 2.8 2003 2.8

*MY -- Indicates the model yeaar.

**f -- Indicates the average grams/mile emission level for madel year "MY" on January { of the given calendar year. These

emission levels are calculated for 'the bastic test conditions: 19.G MPH, TEMP=75 Degreas f.

the January 1 mileage accumulation figures given in Table 1.4.4.

Emissions are based on



H-53 TABLE t.4.28 DATE : MAY 2§, 198%
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES
co
January 1 of Calendar Year

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1980 1991
MY + Eee My * E** My *» E** MY * g4 MY * E+* MY * E** My * Ee* MY » Ere MY * | X MY * Ere Mys Ere MY ™ E*w
1961 286.1 1962 286.1 1963 296.6 1964 296.6 1965 296.6 1966 296.6 1967 296.6 1968 296.6 1969 296.6 1970 276.0 1971 276.0 1972 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 272.6
1963 292.9 1964 292.9 1965 292.9 1966 292 .9 1967 292.9 1968 292.9 1969 292.9 {970 271.0 1971 274.0 1972 271.0 1973 271.0 1974 239.0
1964 290.8 1966 290.8 1966 290.8 1967 290.8 1968 290.8 1963 290.8B 1970 268.2 1971 268.2 1972 268.2 1973 268.2 1974 236.6 1975 236.6
1965 288B.4 1966 288.4 1967 288.4 1968 28BB .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 28%5.8 1967 285.8 1968 285.8 1969 285.8B 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 257.7 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 1971 248.7 1972 248.7 1973 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 1973 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
197¢ 237.8 1972 237.8 1973 237.8 1974 210.5 1975 210.5 1976 210.5 1977 210.95 1978 185.9 1979 162.9 1980 162.9 198¢ 151.8 1982 151.8
1972 231.5 1973 231.5 1974 205.0 1975 205.0 1976 205.0 1977 205.0 1978 181.0 1979 158.3 1980 156.3 1981 147.5 1982 147.5 1983 145.8
1973 224.5 1974 199.0 1975 199.0 1976 193.0 1977 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 137.6 1982 137.6 1983 136.0 1984 136.8 1985 46.5
1975 185.1 1976 185.1 1977 185.1 1978 163.4 1979 141.5% 1980 t41.5 198¢ 131.9 1982 131.9 1983 130.3 1984 131.1 1985 45.3 1986 J7.5
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 34.7 1987 15.9 1988 15.9
1978 139.6 1979 118.8 1980 118.8 1981 110.8 4982 110.8 1983 109.4 1984 110.1 1985 41.0 1986 33.t 1987 14.9 1988 14.9 1989 4.9
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 t981 97.7 1982 97.7 1983 96.5 1984 97.1 1985 38.3 1986 30.4 1987 13.3 1988 13.3 19839 3.3 1990 13.3 198¢ 13.0

- January t of Calendar Year

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
My* _E** My+ E++ My* -E** My* Es+ MY* E*¢ MY? Es» My* E*+¢ My* E»** Mys Eeo MY*s E*» My® E@*s Mys Enss
1973 276.0 1974 243.3 1975 243.3 1976 243.3 1977 243.3 1978 214.8 1979 190.4 1980 190.4 1981 t77.5 1982 177.5 1983 175.5 1984 176.4
1974 241.3 1975 241.3 1976 241.3 1977 241.3 1978 213.Q 1979 188.7 1980 188.7 1981 175.9 1982 175.9 1383 173.9 1984 174.9 1985 654.3
197% 239.0 1976 239.0 1977 239.0 1978 211.1 1979 186.9 1980 186.9 1981 174.2 1982 174.2 1983 172.2 1984 173.1 1985 53.9 1986 46.3
1976 236.6 1977 23€.6 1978 208.9 1979 184.8 1980 184.8 1981 172.3 1982 172.3 1983 170.3 1984 171.2 1885 §53.5 1986 45.9 1987 22..
1977 233.9 1978 206.5 1979 182.5 19B0 182.5 1981 170.1 1982 170.1 1983 168.2 1984 169.1 1985 S53.t 1886 45.4 1987 . 22.6 1988 22.¢6
1978 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 22.5
1979 177.2 1980 177.2 1981 165.2 1982 165.2 1983 163.3 1984 164.2 1985 S2.1 1986 44.4 1987 22.0 1988 22.0 1989 22.0 199C 22.0
1980 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 1981 21.2
1881 159.2 1982 159.2 1983 157.3 1984 158.2 1988 S0.9 1986 43.2 1987 21.2 1988 21.2 1989 21.2 1980 21.2 1991 20.8 1992 20.8
1982 155.7 1983 153.9 1984 154.7 1985 50.2 1986 42.4 1987 20.7 1988 20.7 1989 20.7 1990 20.7 1991 20.3 1992 20.3 1993 20.3
1983 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 18992 19.8 {993 19.8 1994 19.2
1984 146.7 1985 48.5 1986 40.7 1987 19.7 1988 19.7 1989 19.7 1990 19.7 199t 19.3 1992 19.3 1993 9.3 1994 18.7 1995 18.7
1985 47.5 1986 39.8 1987 19.1 1988 19.1 1989 19.1 1990 19.t 1991 8.7 1992 8.7 1993 11B.7 1994 i1B.1 1995 18.1 1996 8.1
1986 38.7 19687 18.4 1988 18.4 1989 18.4 199C 8.4 1991 18.0 1992 18.0 1993 18.0 1994 17.5 1996 117.5 1996 17.5 1997 17.2
1987 (7.7 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
1988 16.8 1989 16.8 199C 16.8 1991 16.5 1992 16.5 1993 16.5 1994 16.0 199% 16.0 1996 16.0 1997 15.7 1988 115.7 1999 15.7
1989 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
1990 14.9 1991 14.6 1992 14.6 1993 14.6 1994 14.2 1995 14.2 1996 14.2 1997 14.0 1998 4.0 1999 14.0 2000 14.0 2001 14.0
1991 13.5 1992 13.5 1993 13.5 1994 13.2 1995 13.2 1996 13.2 1997 2.9 1998 12.9 1999 12.9 2000 12.9 200t 12.9 2002 12.9
1992 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 200t 12.4 2002 12.4 2003 12.4

*MY -- Indicates the model year.
*+f -- 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.

the January t mileage accumulation figures given in Table 1.4.4,

Emissions are based on



emission levels are calculated for the basic test conditions:
the January 1 mileage accumutation figures given in Table 1.4 4,

19.6 MPH, TEMP=75 Degrees F.

Emissions are based on

H-54 TABLE 1.4 .2C DATE : MAY 25, {986
EXHAUST EMISSION LEVELS FOR LOW ALTITURE
HEAVY DUTY GASOLIME POWERED VEHICLES
. NOx
January { of Calendar Year
1980 1981 1982 19583 1984 1985 1986 te87 1988 1989 1990 1991
MY' Et# Mv- E.‘ MV' E'c M\'t Ett My + Ett MY * Eit MY * Et‘ "vt E#. “vt Ett MY* E’. ﬁ"v' E" MY * E.'
1961 7.9 1962 7.9 1963 8.1 1964 8.1 1965 8.1 19686 8.1 1967 8.1 1968 B.1 1969 8.1 1970 9.3 1971 9.3 1972 9.3
1962 7.9 1963 8.1 1964 8.1 1965 8.1 1966 8.1 1967 8.1 1968 8.1 1969 B.1 1870 9.3 19714 9.3 1972 9.3 1973 9.3
1963 B.t 1964 8.1 1965 8.1 1966 8.1 1967 8.1 1968 8.1 1969 8.1 1970 9.3 1971 8.3 1972 9.3 197) 9.3 {974 7.3
1964 8.1 1965 8.1 1966 8.1 1967 8.1 1968 8.1 1968 8.1 1970 9.3 1971 9.3 1872 9.3 1973 9.3 1974 7.3 1975 7.3
1965 8.1 1966 8.1 1967 8.1 1968 8.1 1969 8.1 1970 3.3 19714 9.3 1972 9.3 1973 9.3 1974 7.2 1975 7.2 1976 7.2
1966 8.1 1967 8.1 19¢c8 8.1 1969 8.1 1970 9.3 1971¢ 9.3 1972 9.3 1973 9.3 1874 7.2 1975 7.2 1976 7.2 18977 7.2
1967 B.1 1968 8.1 1969 8.t 1970 9.3 1971 9.3 1972 9.3 1973 9.3 1974 7.2 1975 7.2 1976 7.2 1977 7.2 1978 6.3
1968 8.1 1969 8.1 1970 9.3 1971 9.3 1972 9.3 1973 8.3 1974 7.1 1975 7.1 1976 7.4 1977 7.1 1978 6.3 1979 6.0
1969 8.1 1970 9.3 1971 9.3 1972 9.3 1973 9.3 1974 7.1 1975 7.1 1978 7.1 1977 7.1 1978 6.2 1979 6.0 1980 6.0
1970 9.3 1971 9.3 1972 9.3 1973 9.3 1974 T.0 1975 7.0 1976 7.0 1877 7.0 1978 6.2 1979 . 5.9 {980 5.9 1981 5.6
1971 9.3 1972 9.3 1973 9.3 1974 7.0 1975 T.0 1976 7.0 191717, 7.0 1978 6.1 1979 5.9 1980 5.9 1981 5.5 1982 5.9
1972 9.3 1973 9.3 1974 6.9 1978 6.9 1976 6.9 1977 6.9 1978 6.1 1979 5.8 1980 5.8 1981 5.5 1982 5.% 1983 5.4
1973 9.3 1974 6.8 1975 6.8 1976 6.8 1977 6.8 1978 6.0 1979 5.7 1980 5.7 1981 $.4 1982 5.4 1983 5.3 1984 5.4
1974 6.7 1975 6.7 1976 6.7 1977 6.7 1978 5.9 1979 5.7 1880 5.7 19861 5.3 1982 5.3 1983 5.3 1984 5.3 1985 5.1
1975 6.7 1976 6.7 1977 6.7 1978 5.9 1979 5.6 1980 5.6 19814 5.3 1982 5.3 1983 5.2 1984 5.2 1985 5.0 1986 5.0
1976 6.6 1977 6.6 1978 5.8 1979 5.5 1980 5.5 1981 5.2 1982 5.2 1983 5.1 1984 5.1 ta8S 5.0 1986 5.0 1987 5.2
1977 6.4 1978 5.7 1979 5.4 1980 5.4 1981 5.1 1982 5.1 1983 5.0 1984 5.0 1985 4.9 {986 5.0 1987 5.1 1988 5. ¢
1978 5.6 1979 5.3 1980 5.3 19814 5.0 t982 5.0 1983 4.9 1984 4.9 1985 4.9 1986 4.9 1987 4.9 1988 4.9 1989 4.9
1979 5.2 1980 5.2 1981 4.9 1982 4.9 1983 4.8 1984 4.8 1985 4.8 1986 4.8 1987 4,7 1988 4.7 1989 4.7 1990 4.7
1980 5.1 1981 4.8 1982 4.8 1983 4.7 1984 4.8 1985 4.8 1986 4.8 1987 4.6 1988 4.6 1989 4.6 1990 4.6 1991 4.5
January 1 of Calendar Year
1992 1993 1994 1995 1996 1897 1998 1999 2000 2001 2002 2003

"“'! Ell “Y! E" My * E'n MY. Elt MY * EU‘ "Yt Eii MY E‘t MY‘ Ett MY‘ Ett "vt E“ Mvt Et& Mvt E‘t
1973 9.3 1974 T.4 1975 7.4 1976 7.4 1977 7.4 1978 6.5 1978 6.2 1980 6.2 1981 5.9 1982 5.9 1983 5.8 1984 5.8
1874 ° 7.3 1975 7.3 1976 7.3 1977 7.3 1978 6.5 1979 6.2 19B0O 6.2 1981 5.8 ‘1982 5.8 1983 5.8 1984 5.8 1985 5.3
1975 7.3 1976 7.3 1977 7.3 1978 6.4 1979 6.2 1980 6.2 1981 5.8 1982 5.8 1983 5.8 1984 5.8 1985 5.3 1986 5.3
1976 7.3 1977 7.3 191718 6.4 1979 6.1 1980 6.1 1981 5.8 1982 5.8 1983 5.7 1984 5.8 1985 5.3 1986 5.3 1987 6.3
1977 7.2 1978 6.4 1979 6.1 1980 6.1 1981 5.8 1982 5.8 1983 5.7 1984 §.7 1985 5.3 1986 5.3 1987 6.2 1988 6.2
1978 6.3 1979 6.1 1980 6.1 1981 5.7 1982 5.7 1482 5.7 1984 8.7 1985 5.3 1986 5.3 1987 6.2 1988 6.2 1989 6.2
1879 6.0 1980 6.0 19861 5.7 1982 5.7 1983 5.6 1984 5.7 19885 5.2 1986 5.3 1987 6.1 1988 6.1 1989 6.1 1990 6.t
1980 6.0 1981 5.7 1982 5.7 1983 5.6 1984 5.6 1985 5.2 1986 5.3 1987 6.0 1988 6.0 1989 6.0 1990 6.0 19919 5.8
1981 5.6 1982 5.6 19A3 5.6 1984 5.6 1985 5.2 1986 5.2 1987 €.0 1988 6.0 1989 6.0 1990 6.0 1991 5.7 1992 5.7
1982 5.6 1982 5.5 1984 5.5 1985 5.2 1988 5.2 1987 5.9 1988 5.9 1989 5.9 1990 5.9 1991 5.7 1992 9.7 1993 5.7
1983 5.5 1984 5.5 1985 5.2 1986 5.2 1987 5.8 1988 5.8 1989 5.8 1990 5.8 199¢ 5.6 1992 5.6 1993 5.6 1994 5.9
1984 5.4 1985 5.1 19886 5.2 1987 5.7 1988 5.7 1989 5.7 1980 5.7 1991 5.5 1992 5.5 1993 5.5 1994 5.4 1995 5.4
1985 5.1 1986 .1 1987 5.6 14988 5.6 1989 5.6 1990 5.6 1991 5.4 1992 5.4 1993 5.4 1994 5.3 199§ 5.3 1996 5.3
1986 5.1 1987 5.5 1988 5.5 1989 5.5 1990 5.% 1991 5.3 1992 5.3 1993 5.3 1994 5.2 1995 5.2 1996 6.2 1997 5.1
1987 5.4 1988 5.4 1989 5.4 1990 5.4 1991 5.2 1992 5.2 1993 5.2 1994 5.1 199% 5.1 1996 5.1 1997 5.0 1998 5.0
1988 5.2 1989 5.2 1990 5.2 1991 5.1 1992 5.1 1993 5.1 1994 4.9 1995 4.9 1996 4.9 1997 4.9 1998 4.9 1999 4.9
1989 5.1 1990 5.1 1991 4.9 1992 4.9 1993 4.9 1994 4.8 1995 4.8 1996 4.8 1997 4.7 1998 4.7 1999 4.7 2000 4.7
. 1990 4.9 1991 4.8 1992 4.8 1993 4.8 1994 4.6 1995 4.6 1996 4.6 1997 4.6 1998 4.6 1999 4.6 2000 4.6 2001 4.6
1991 4.6 1992 4.6 1992 4.6 1994 4.5 1995 4.5 t996 4.9 1997 4.4 1398 4.4 1999 4.4 2000 4.4 2001 4.4 2002 4.4
1992 4.5 1993 4.5 1994 4.4 1995 4.4 1996 4 4 1997 4.3 1998 4.3 1999 4.3 2000 4.3 2001 4.3 2002 4.3 2003 4.3

*MY -- Indicates the model year.

*+f -- Indicates the average grams/mile emission level for model year “MY* on January 1 of the given calendar year. These
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TABLE t.4.3
IOLE EMISSION RATES FOR
LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

+ IER = ZML + (DR * M)

Zerc Mile Deterioration
Mode ) Emission Leve) Rate
Pol Years _(Grams/Min.)  (Gm/Min/ 10K Mi)
HC Pre-1963 2.29 0.04
1963- 1969 2.29 Q.04
1870-1973 ¢.a85% 0.04
1974-1977 0.85 0.02
1978 0.85%5 0.02
1979-1980 0.14 0.01
1981-1982 Q.43 Q.02
1983 0.43 0.03
1984 0.43 0.03
1885 0.10 0.03
1986 Q.10 0.03
1987-1990 Q.10 0.03
1981-1983 Q.10 0.03
1994-1996 0.10 Q.03
1897+ 0.10 0.03
co Pre-1963 22.18 0.83
1963-1969 22.18 0.83
197Q-1873 6.15 0.28
1974-1877 6.18 0.27
1878 6.18 0.27
1979-1980 6.42 0.28
1981-~-1982 6.42 0.28
1983 6.42 0.28
1884 .70 .14
1985 0.34 0.18
1986 0.34 0.18
1987-1990 0.34 0.18
1991-1983 0.34 0.18
1994 -199¢ 0.34 0.18
1997+ ¢.34 Q.18
NOx Pre-1963 0.04 0.0
1963-196€9 0.04 C.0
197C0~-1973 0.0% 0.0
1974-1977 0.06 0.0
1978 0.08 0.0
1979~-1980 0.06 0.0
1981-1982 0.06 0.0
1983 0.06 o.Q
1984 0.07 .0
1985 0.0t 0.0
1986 C.01 0.0
1987-1980 0.01 0.0
1991-1883 0.0t 0.0
1994-1888 Q.01 Q.0
1997+ Q.01 0.0
* WHERE : IER = Jdle emission rate
ML = Zegro mile leve!
DR = Deterioration Rate
M = Cumulative Milesage / 10,000

DATE : maAY 25, 198%



TABLE 1.4.L4

REGISTRATION MIX AND

H-56

MILEAGE ACCUMULATION RATES FOR
LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

Jan 1
Model July 1 Mileage Jan 1 Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mileage
Index#®® Mixk Rate Mix Rate Accumulation
per vehicle# (fleet) {fleet)
1 0.079 19967. 0.0 0. 0.
2 0.136 18077. 0.136 19967. 9983,
3 0.116 16365. 0.116 18077. 29005.
L 0.099 14815, 0.099 16365, L6226.
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 9g52. 0.053 10993. 100276,
9 0.0L§ 9010. 0.045 9952. 110749,
10 0.038 8156. 0.038 g9010. 120230,
n 0.033 7384, 0.033 B156. 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 Lgb60. 0.018 5L479. 185751,
i6 0.015 LL3O, 0.015 Lg6o, 160970,
17 0.013 Lo65. 0.013 L4450, 165695,
18 .01 3680, 0.011 Loés, 169973,
19 0.009 3332. 0.009 3680, 173845,
20+ 0.045 3016. 0.0L5 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,

the oidest model year vehicles,

DATE : MAY 25,

1985

Index |1 references
the newest model year vehicles and index 20+ references
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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) {0) (C*D/TFNORM)
Mode? HDGV Fleet Sales HDGV Annual Mileage Travel
Years Registration fFraction (A%B) Registration _Accrual Rate (CxD) Fractions
1988 0.0 ~1.000 0.0 0.0 0. 0.0 0.0
1987 0.136 1.000 0.136 0.148 19967. 29L45.2 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 ©o13413, 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 0.0L5 0.04g 9952, 485.7 0.037
1975 0.038 1.000 0.038 0.0} 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 L9&o. 80.7 0.006
1972 0.013 1.000 0.013 0.014 L490. €3.3 0.005
1971 0.011 1.000 0.01 0.012 LoBS. 48.5 0.004
1970 0.009 1.000 0.009 0.010 3680. 35.9 0.003
1969~ 0.045 1.000 0.045 0.049 3332. 162.6 0.012
DAF: 0.921 TFNORM: 13015.0

WHERE :

A = January 1 registration mix from Table 1.L.k,

B = Fleet sales fractions

0 = Sales weighted fleet mileage accumulation rate from Table 1.4.4,

adjusted to January 1
0(1) = Annual Miles{1)
D{MY1)= ,25%(Annual Miles (MYI)) + .75%(Annual Miles(MYl-1)), MYi=2,...,20+

DATE : MAY 25, 1985
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TABLE 1.4.6
SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
HEAVY DUTY GASOLINE POWERED VEHICLES

* SCF(s) = EXP(A + B#s + Cks?) , HC & CO

= A+ Bks + Chs? , NOX
Mode! Coefficients

Pol _ Years A B C

HC AVY 1.60800 -0.09700 0.00083

€0 Al 1.52000 -0.09800 0.00110

NOX Al 0.82400 0.00880 0.0

* WHERE: s = average speed {(mph)

DATE : MAY 25, 1985
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TABLE 1.L4.7

TEMPERATURE CORRECTION FACTOR COEFFICIENTS FOR

LOW ALTITUDE

HEAVY DUTY GASOLINE POWERED VEHICLES

* TCF = EXP( TC * (T - 75.0))

Model
Pol Years TC Low TC High
HC Pre-1970 -0.58903E-02 0.13458¢-02
1970-1973 -0.73870E-02 0.52317€-02
1974-1978 -0.49759E-02 0.54651E-02
1979-1983 ©  -0.28549E-02 0.10082€-01
1984 -0.74107E-02 0.20546E-01
1985+ -0.92859E-02 0.84842E-02
co Pre-1370 -0.20576E-02 0.81720£-02
1970-1973 ~0.45541E-02 0.20268E-01
1974-1978 ~0.42899E-02 0.24127E-01
1979-1983 -0.13085€-02 0.22061E-0]
1984 -0.77117€-02 0.27019E-01
1985+ -0.60195€-02 0.71457E-02
NOx Pre-1970 -0.64315E-02 -0.83986€-02
1970-1973 -0.55u56€-02 -0.86880E-02
1974-1978 -0.13969€-02 -0.18079E-01
1979-1983 -0.46352€-03 -0.74889E-02
1984 -0.57524E-02 -0.21593E-01
1985+ -0.19733E-02 -0.29584E-01
* WHERE :

TCF = Temperature correction factor for appropriate
poliutant, 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 EMISSION RATES FOR
LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERO TAMPERING)

* BER = ZML + (DR * M)

Zero Mite Deterioration 50,000 Mile
Model Emission Level Rate Emission Level
Pol Years (Grams/Mile) (Gm/Mi /10K Mi) (Grams/Mile)
HC Pre-1975 1.3 0.08 1.71
1975-1976 0.k2 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
co Pre-1975 2. M 0.13 3.36
1975-1976 1.17 0.09 1.62
1977 1.17 0.08 1.62
1978 tay 6.09 1.62
1979 1.17 0.09 1.62
1980+ 1.15 0.04 1.35
NOx Pre-1975 1,46 0.0k 1.66
1976-1976 1.40 0.0k4 1.60
1977 1.40 0.0k 1.60
1978 1.40 0.04 1.60
1979 1.40 0.0L 1.60
1980 1.40 0.04 1.60
1981-1984 1.31 0.03 1.46
1985+ 0.87 0.03 1.02

* WHERE BER = Basic emission rate (untampered)
ZML = Zero mile level

DR = Deterioration rate

M = Cumulative mileage / 10,000

.

DATE : MAY 25, 1985



H-61 TABLE 1.5.2A DATE : MAY 2%, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES
TOTAL HC
. January 1 of Calendar Year

1980 1981 1982 1983 1984 1985 1386 1987 1988 1989 1990 1991
“Yt E.t “vt E“ "v‘ E.‘ MY * E.‘ Mys E.‘ My Eee MY®* Eve MY® E.' MY+ E“ "" - E‘# "Y! E.. Mvt Et.
1961 2.5 1962 2.5 1963 2.5 1964 2.5 1965 2.5 1866 2.5 1967 2.5 1968 2.5 1969 2.5 1970 2.5 1971 2.5 1972 2.5
1962 2.5 1963 2.5 1964 2.5 196S 2.5 1966 2.5 1967 2.5 1968 2.9 1969 2.5 1970 2.5 1971 2.5 1972 2.9 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 2.9 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 2.4 197% 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 2.9 1968 2.3 t969 2.3 1970 2.3 197¢ 2.3 1972 2.3 1973 2.3 i974 2.3 1975 1.3 1976 1.3 1977 1.3
1967 2.3 19638 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 1978 1.3
1968 2.2 1969 2.2 197¢ 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 18970 2.2 19714 2.2 1972 2.2 1973 2.2 1974 2.2 19715 1.2 1976 1.2 1977 1.2 1978 1.2 1978 1.2 1980 0.6
1970 2.1 19714 2.1 1972 2.1 1973 2.9 1974 2.1 1978 1.1 1976 t.1 1977 1.1 1978 1.1 1979 f.1 %980 0.6 1981 0.6
1971 2.0 1972 2.0 1973 2.0 1974 2.0 1975 1.1 1976 1.1 1977 t.1 1978 1.1 1979 1.1 1980 0.6 1981 Q.6 1982 0.6
1972 2.0 1973 2.0 1974 2.0 1975 1.0 1976 1.0 1977 1.0 1978 t.0 1979 1.0 Y980 0.5 1981 0.5 1982 0.5 1283 0.5
1973 1.9 1974 1.9 1975 0.9 1976 0.9 1977 0.9 1978 0.9 1979 0.9 1880 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 19748 0.8 1979 0.8 1980 0.5 198¢ 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 19719 0.7 1980 0.4 198t 0.4 1982 0.4 1983 0.4 1984 0.4 1985 0.4 1966 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 1988 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 1982 0.3 1984 0.3 1985 0.3 1986 0.3 1987 0.3 1968 .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 ¢.3 1987 0.3 t98d 0.3 1989 0.3 1990 0.3 1991 0.3

January 1 of Calendar Year

1992 1993 1994 1995 1996 1987 1998 1999 2000 2001 2002 2003
MY+ E** MYy* E** Mys+ e Mys E»** MY+ Eve MY+ E*¢ MY+ E+» My* Ee* Mye® Eee MY* E** My* E** My+ E=»*
1973 2.5 1974 2.5 1975 1.5 1976 1.5 1977 1.5 1978 1.5 1979 1.9 1980 0.7 1981 . 0.7 1982 0.7 1983 0.7 1984 0.7
1974 2.5 1975 1.5 1976 1.5 1977 1.8 t978 1.5 1979 1.5 1980 0.7 1981 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7
1975 1.4 1976 1.4 1977 1.4 1978 1.4 1979 1.4 1980 0.7 1981t 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7 1986 0.7
1976 1.4 19717 1.4 1978 1.4 1979 1.4 1980 0.7 1981 0.7 1982 0.7 1982 0.7 1984 0.7 1985 0.7 1986 0.7 1987 0.7
1977 1.3 1978 1.3 1979 1.3 1980 0.7 1981 Q.7 1982 0.7 1983 0.7 1964 0.7 1986%S 0.7 1986 0.7 1987 0.7 1988 0.7
1978 1.3 1979 1.3 1980 0.7 1381 0.7 1982 0.7 1981 0.7 1984 ©.7 1985 0.7 1986 0.7 1987 0.7 1988 0.7 19489 0.7
1979 1.3 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 1930 0.6
1960 0.6 1981 0.6 1982 0.6 1983 0.6 1984 0.6 1985 0.6 1966 0.6 1987 0.6 1988 0.6 1989 0.6 1990 0.6 1991 c.6
1981 0.6 1982 0.6 1983 0.6 1984 0.6 1985 0.6 1986 0.6 1987 C.6 1988 0.6 1989 0.6 1990 0.6 1991 0.6 1992 0.6
1982 0.6 1983 0.6 1984 0.6 1985 0.6 1986 0.6 1987 0.6 1988 0.6 1988 0.6 1990 0.6 1991 0.6 1992 0.6 1993 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 0.6 1994 0.6
1984 0.5 1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5 199¢ 0.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5
1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5 1890 0.5 199t 6.5 1992 0.5 1993 0.5 1994 0.5 1995 0.5 1296 0.5
1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5 1981 0.5 1992 0.5 1992 0.5 1994 0.5 1995 0.5 1996 0.5 1997 0.5
1987 0.5 1988 0.5 1989 0.5 1980 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
1988 0.4 1989 0.4 1990 0.4 1991 0.4 1992 0.4 1993 0.4 1994 0.4 1995 0.4 19%6 0.4 1997 0.4 1998 0.4 1999 0.4
1989 0.4 1990 0.4 1991 0.4 1992 0.4 1992 0.4 1994 0.4 1985 0.4 1996 0.4 1997 0.4 1998 0.4 1999 0.4 2000 0.4
1990 0.4 1991 0.4 1992 0.4 1992 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
199t 0.3 1992 0.3 1993 0.3 1994 0.3 1995 0.3 1936 0.3 1997 0.3 1998 0.3 1999 0.3 2000 0.3 2001 0.3 2002 0.3
1992 0.3 1992 0.3 1994 0.3 1995 0.3 1996 0.3 1997 0.3 1998 ©.J 19399 0.3 2000 0.3 2001 0.3 2002 0.3 2003 0.3

*MY -- Indicates the model year.
given calendar year. These

«+f -- Indicates the average grams/mile emission level for model year “MY* on January 1 of the

emission levels are calculated for the basic test conditions:
in cold start, 52.1% of VMT in stabilized, and 27 .3% of VMT tn a hot start.
mileage accumulation figures given in Table 1.5.4.

19.6 MPH, TEMP=75 Degrees F,

20.6% of VYMT traveled

Emissions are based cn the January 1



H-62 TABLE 1.5.28B DATE : MAY 25, 1945

EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

co
. January { of Catendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 19980 1991

Mys E** MY* E** MY* E** My+ FE** My* E*+ MY* E*» My* E** MY* E*% MY*® E** MY® E** MY® Eov MYY E**

1961 4.7 1962 4.7 1963 4.7 1964 4.7 1965 4.7 1966 4.7 1967 4.7 tse8 4.7 1969 4.7 1970 4.7 1971 4.7 1972 4.7
1962 4.6 1963 4.6 1964 4.6 196% 4.6 1966 4.6 1967 4.6 1968 4.6 1969 4.6 1970 4.6 1974 4.6 1972 4.6 1973 4.6
1963 4.6 1964 4.6 1985 4.6 1966 4.6 1967 4.6 1968 4.6 1969 4.6 1870 4.6 1971 4.6 1972 4.6 1973 4.6 1974 4.8
1964 4.5 1965 4.5 1966 4.5 1967 4.5 1968 4.5 1569 4.5 1970 4.5 1971 4.5 1972 4.5 1973 4.5 1974 4.5 1975 2.4
1965 4.4 1966 4.4 1987 4.4 1968 4.4 1969 4.4 1970 4.4 1971 4.4 1972 4.4 1973 4.4 1974 4.4 1975 2.4 1976 2.4
1966 4.3 1967 4.3 1968 4.3 1969 4.3 1970 4.3 19714 4.3 1972 4.3 1973 4.3 1974 4.3 1975 2.3 1976 2.3 1977 2.3
1967 4.3 1968 4.3 1989 4.3 1970 4.3 1971 4.3 1972 4.3 1973 4.3 1974 4.3 1975 2.2 1976 2.2 1977 2.2 1978 2.2
1968 4.2 1969 4.2 1970 4.2 1971 4.2 1972 4.2 1973 4.2 1974 4.2 1975 2.2 1976 2.2 1977 2.2 1978 2.2 1979 2.2
1969 4.1 1970 4.1 1971 4.1 1972 4.1 {973 4.1 1974 4.1 1975 2.1 1976 2.1 1877 2.1 1978 2.1 1979 2.1 1980 1.6
1970 4.0 1971 4.0 1972 4.0 1973 4.0 1974 4.0 1975 2.1 19786 2.1 1977 2.1 1978 2.1 1979 2.1 1980 1.5 1981 1.5
1971 3.9 19712 3.9 1973 3.9 1974 3.9 1975 2.0 1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 1.5 1981 1.5 1982 1.5
1972 3.8 1972 2.8 1974 3.8 1975 1.9 1976 1.9 1977 1.9 1978 1.9 1979 1.9 1980 1.5 t981 1.5 1982 1.5 1983 1.5
1973 3.7 1974 3.7 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1980 1.4 1981 1.4 1982 t.4 1983 1.4 1984 1.4
1974 3.6 1975 1.8 1976 1.8 1977 1.8 1978 1.8 1979 1.8 1380 t.4 1981 1.4 1982 t.4 1983 1.4 1984 1.4 985 1.4
1975 1.7 1976 1.7 1977 1.7 1978 1.7 1979 1.7 1980 1.4 1981 1.4 1982 1.4 1983 1.4 1984 1.4 1985 1.4 1986 1.4
1976 1.6 1977 t.6 1978 1.6 1979 1.6 1980 1.3 1981 1.3 1982 1.3 1983 1.3 1984 1.3 1985 1.3 1986 ° 1.3 1987 1.3
1977 1.9 1978 1.5 1979 1.5 1980 1.3 1981 1.3 1982 1.3 1983 1.3 1984 1.3 1985 1.3 13886 1.3 1987 1.3 1988 1.3
1978 1.4 1979 1.4 1980 .2 1981 1.2 1982 1.2 1983 1.2 1984 1.2 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2
1979 1.3 1980 1.2 198, 1.2 1982 1.2 1983 1.2 1984 1.2 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2
1980 1.2 1981 1.2 1982 1.2 1983 1.2 1984 1.2 1985 1.2 1986 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 19914 1.2

January 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

My * E*™ MY * E#t My. Et‘ Mv. Eti MY‘ EO‘ MY ” Ere MY”* Etv "Yt EO‘ TMY * Ett MY = Ett My | X A4 "\l. E*er

1973 4.7 1974 4.7 1975 2.5 1976 . 2.5 1977 2.5 1978 2.9 1979 2.5 1980 1.8 1984 1.8 1982 1.8 1983 1.8 1984 1.8
1974 4.6 1975 2.5 1976 2.5 1977 2.5 1978 2.5 1979 2.5 1980 1.7 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.7
1975 2.5 1976 2.5 1977 2.5 1978 2.% 1979 2.5 1980 1.7 1981 1.7 19882 1.7 1983 1.7 1984 1.7 1985 1.7 1986 1.7
1976 2.4 1977 2.4 1978 2.4 1979 2.4 1980 t.7 1981 t.7 1982 1.7 1982 1.7 1984 1.7 1985 1.7 1986 1.7 1987 1.7
1977 2.4 1978 2.4 1979 2.4 1980 1.7 19814 1.7 1982 t.7 1983 1.7 1984 1.7 1985 1.7 1986 1.7 1987 1.7 1988 1.7
1978 2.3 1979 2.3 1980 1.7 1981 1.7 1982 ¥.7 1983 t.7 1984 1.7 1985 1.7 19866 1.7 1987 1.7 1988 1.7 1989 1.7
1978 2.2 1980 1.6 1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.6 1988 1.6 1989 1.6 1990 1.6
1980 1.6 1981 1.6 1982 1.6 1983 1.6 1984 1.6 198% 1.6 1986 1.6 1987 1.6 1988 1.6 1989 1.6 1990 1.6 1991 1.6
1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.6 1988 1.6 1989 1.6 1990 t.6 19919 1.6 1992 1.6
1962 1.5 1982 1.5 1984 1.5 1985 1.5 1986 .9 1987 1.5 t988 1.5 1989 1.5 1990 1.5 199t 1.5 1992 1.5 t993 1.5
1983 1.5 1984 1.5 1985 1.5 1986 1.5 1987 1.5 1988 t.5 1989 1.5 1980 1.5 1981 1.5 1992 1.5 1993 1.5 1994 1.5
19684 1.5 1985 1.5 1986 1.5 1987 1.5 1988 1.5 1989 1.5 1990 1.5 1991 1.5 1992 1.5 1993 1.5 1994 1.5 1895 1.5
1985 1.4 1986 1.4 1987 1.4 1968 1.4 1989 1.4 1930 1.4 1991 1.4 1992 1.4 1993 t.4 1994 1.4 1995 1.4 1996 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 1995 1.4 1996 1.4 1997 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 1995 1.4 1996 1.4 1997 1.4 1998 1.4
iges 1.3 1989 1.3 1990 1.3 199% 1.3 1992 1.3 t933 1.3 1994 1.3 199§ 1.3 1996 1.3 1997 1.3 1998 1.3 1999 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 1997 1.3 1998 1.3 1999 1.3 2000 1.3
1980 1.2 19914 1.2 1992 1.2 1993 1.2 1994 1.2 199% 1.2 1996 1.2 1397 1.2 1998 1.2 1999 1.2 2000 1.2 2001 1.2
199+ 1.2 1992 1.2 1993 1.2 1994 1.2 1995 1.2 1996 1.2 1997 1.2 1998 1.2 1999 1.2 2000 1.2 2001 1.2 2002 1.2
1992 1.2 1993 1.2 1994 1.2 199% 1.2 1996 1.2 1997 1.2 1998 1.2 1999 1.2 2000 1.2 2001 1.2 2002 1.2 2003 1.2

*MY -- Indicates the model! year.
«*f -- Indicates the average grams/mile emission level for model year "MY* on January t 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 Januvary 1
mileage accumutation figures given in Table 1.5.4.



H-63 TABLE 1.5.2C DATE MAY 25, 1985
EXHAUST EMISSIDN LEVELS FOR LOW ALTITUOE
LIGHT DUTY DIESEL POWERED VEHICLES
NOx
January 1 of Calendar Year

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
MY® Ee* Mys Es»* MYs E*¢ My* E** MY* E** Myr E** My+ E=*+ My+ E** My* E** MY* E*=* MY+ E»*+ My* E*+
1961 2.1 1962 2.t 1963 2.1 1964 2.1 1965 2.1 1966 2.1 1967 2.1 1968 2.1 1969 2.1 t370 2.1 1979 2.1 1972 2.1
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 19¢€8 2.0 1969 2.0 1970 2.0 197¢ 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 19719 1.9 1972 1.9 1973 1.9 1974 1.9 1975 1.8 1976 1.8 t977 1.8 1978 1.8 1979 1.8
1969 1.9 1970 1.9 1971 1.9 1972 1.9 1973 1.9 1974 t.9 1978 1.8 1976 1.8 1977 1.8 1978 1.8 19719 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 1880 1.8 1981 1.6
1971 1.8 1972 1.8 1973 1.8 1974 1.8 1975 1.8 1976 1.8 1977 t.8 1978 1.8 1979 1.8 1980 1.8 19814 1.6 1982 1.6
1972 1.8 1973 1.8 1974 1.8 1975 1.7 1976 1.7 1977 t.7 1978 1.7 1979 1.7 1980 1.7 19819 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 t.5 1983 1.5 19843 t.%
1074 1.7 1975 1.7 1976 1.7 19717 1.7 1978 1.7 1979 1.7 1980 1.7 1981 1.5 1982 1.5 {983 1.5 19B4 1.5 1985 1.1
1975 1.6 1976 1.6 1977 1.6 1978 1.6 1979 1.6 1980 1.6 19814 1.5 1982 1.5 1983 1.5 1984 1.5 198% 1.0 1986 1.0
1976 1.6 1977 1.6 1978 1.6 1979 t.6 t980 1.6 1961 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 1948 1.0
1978 t.5 1979 1.5 1980 1.5 1981 1.4 1982 1.4 1983 1.4 1984 1.4 198% 0.9 1986 G.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 t.3 1985 0.9 1986 O <+ 1987 0.9 {988 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

January 1 of Calendar Year

$992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
MY®* E*¥ My* E*+ MY+ E** Mye E*= MYys E»*«* My* Erx MY+ Es» MY®* E*+ Mys* E=*= Mys Es» My® E** MY* [E**
1973 2.1 1974 2.1 1975 2.0 1976 2.0 1977 2.0 1978 2.0 1979 2.0 1980 2.0 1984 1.8 1982 1.8 1983 1.8 1984 1.8
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 1883 1.7 1984 1.7 1985 1.3
1975 2.0 1976 2.0 19717 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 198t 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 1.9
1978 1.9 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
19719 1.9 1980 1.9 1981 1.7 1982 1.7 1983 1.7 1984 1.7 t48% 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 t.2 1989 1.2 1990 1.2 1991 1.2
198 ¢ 1.6 1982 1.6 1983 t.6 1984 1.6 1985 1.2 1986 1.2 1987 1.2 {988 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 19B§ 1.2 1987 1.2 1988 1.2 1989 1.2 1990 1.2 18919 1.2 1992 1.2 1993 1.2
1983 1.6 1984 1.6 1985 t.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 t.6 1985 1.t 1986 t.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 1895 1.1
1985 1.1 1986 1.1 1987 1.1 1988 1.1 1989 1.1 1990 1.1 1991 1.1 1992 t.1 1993 t.1 1994 1.1 1995 1.1 1996 1.1
1986 t.1 1987 1.1 1988 1.1 1989 1.1 1990 1.1 1981 1.1 1992 1.1 1983 1.1 1994 1.1 1999 1.1 1996 1.1 1997 1.1
1987 1.0 1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 19895 1.0 1996 1.0 1997 1.0 1398 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 1998 1.0
1989 1.0 1990 1.0 1991 t.0 1992 1.0 1393 1.0 1994 1.0 199% 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 0.9 199% 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 0.9 199% 0.9 1996 0.9 1997 C.9 1998 0.9 1999 0.9 2000 0.9 2001 0.9 2002 0.9 2003 0.9

*MY -~ Indicates the model year.

*+€ -- Indicates the average grams/mile emission level for model year "MY" on January t of the
emission levels are calculated for the basic test conditions:
and 27.3% of VMT in a hot start.
mileage accumulation figures given in Table 1.5.4.

in cold start,

52. 1% of VMT

tn stabilized,

19.6 MPH, TEMP=75 Degrees f,

given calendar year.

These

20.6% of VMT traveled

Emissions are based on the January t



H-6k
TABLE 1.5.3
IDLE EMISSION RATES FOR
LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES

* jER = ZML + (DR * M)

Zero Mile Deterioration
Model Emission Level Rate
Pol Years {Grams/Min.) (Gm/Min/10K_Mi)

HC Pre-1975 0.14 0.01
1975-1976 0.03 0.0

1977 0.0L4 0.0

1978. 0.06 0.0

1979 0.05 0.0

1980+ 0.03 0.0

co Pre-1975 0.23 0.0
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-1976 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
1981-198L 0.4 0.01

1985+ 0.09 0.01

* WHERE : 1ER |ldle 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
Mode] July 1 Mileage Jan ) Mileage Jan 1
Year Registration Accumulation Registration Accumulation Mileage
indexk* Mix* Rate Mix Rate Accumulation
' - per vehiclex® {fleet) (fleet)
1 0.080 12818. 0.027 12818. 1602,
2 0.101 12102. 0.101 12639. 9591.
3 0.095 11427, 0.095 11933. 21873.
L 0.089 10789. 0.089 11267. 33470.
5 0.083 10187. 0.083 10638. L4290,
6 0.077 9619. 0.077 10045. 54758,
7 0.071 9082. 0.071 9L85, 64520,
8 0.065 8575. 0.065 8955. 73738.
9 0.058 Bog6. 0.059 8455, 82440,
10 0.053 7645, 0.053 7983. 90657,
1 0.047 7218, 0.047 7538. 38415,
12 0.0l 6815, 0.041 7117, 105740,
13 0.035 6L35, 0.035 6720, 112657.
14 0.029 6076. 0.029 63u5, 119187,
15 0.023 5737. 0.023 5991, 12535k,
16 0.017 5416, 0.017 5657. 131176.
17 0.0 511k, . 0.011 5340. 136673.
18 0.008 L829. 0.008 5043. 141863,
19 0.006 4559, 0.006 4761. 146763.
20+ 0.008 4305. 0.008 kLgs. 151390.

% Default information that may be altered by the MOBILE}
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

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUOE
LIGHT DUTY DIESEL POWERED VEHICLES
JANUARY 1, 1988

(A) (8) (C=A%B/DAF) ()] (C*D/TFNORM)
Model LDV Fleet Sales Loov "Annual Mileage Travel
Years Registration Fraction (A%B) 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  0.17L
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  0.111
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 0.00k4 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 10.010 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  0.00)
1875 0.029 0.003 0.000 0.002 63L5. 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 5657. 0.0 0.0
1972 0.0 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 L7671, 0.0 0.0
1969~ 0.008 0.0 0.0 0.0 LLgs, 0.0 0.0
DAF: 0.0k : TFNORM: 10871.3

WHERE 3

A = January 1 registration mix from Table 1.5.4.

B = Fleet saies fractions

D = Sales weighted fleet mileage accumulation rate from Table 1.5.4,

adjusted to January 1
D(1} = Annual Miles (1)
D(MYl)= .25%(Annual Miles(MY1)) + .75%{Annual Miles (MY!-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 1.5.6
SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
LIGHT DUTY DIESEL POWERED VEHICLES
* SCF (s,sadj) = SF(s)/SF(sad])

SF{s)= EXP(A + B*s + Cks3)

Mode! Coefficients
Pol _ Years A ] €
HC Al 0.90900 -0.05500 0.000kkL
co All 1.37520 -0.08800 0.00091
NOx Al 0.66800 -0.04800 0.0007)
# 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,
[ 1/sadj = (wtx)/26 + (1-w-x)/16 ]

DATE : MAY 25, 1385
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TABLE 1.5.7

NORMALIZED BAG FRACTIOGNS FOR

LOW ALTITUDE

LIGKT DUTY DIESEL POWERED VEHICLES

Normalized fractions

Mode! Test Seg.#) Test Seg.#2 Test Seg.#3 Total Test
Pol Years B1 D B2 D2 B3 D3 BO Do
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 1.20¢ 0.105 1.073 0.084 0.703 0.088 1.000 0.098
1978 1.208 0.305 1.073 0.084 0.703 0.088 1.000 0.098
1979 1.208 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 ©0.04L2 0.974 0.051 1,000 0.048
1975-1976 r.199 0.067 0.935 0.048 0.974 0.057 1.000 0.05k4
1977 1.199 0.067 0.935 0.048 0.974 0.057 1.000 0.05k
1978 1.199 0.067 0.935 0.0L8 0.974 0©0.057 1.000 0,05k
1979 1.199 0.067 0.935 0.048 0.974 0.057 1.000 0.05k
1980+ 1.157 0.061 1.000 0.026 0.904 0.035 1.000 0,035
NOx Pre-i975 1.068 0,026 ©.98) 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 0.9817 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 0.031 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-mode/ temperature correction factor (OMTCF).
WHERE : OMTCF = ((TERM1 + TERM2 + TERM3) /DENOM)
TERMI = W ATCF (1) * (BV+D1%M)
TERMZ = {1-W-X)*TCF (2) * (B2+D2%*M)
TERM3 = X RTCF (3) * (B3+D3%M)
DENOM = BO + 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 pelliutant, 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 FCR
LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS
(RATES REFLECT ZERO TAMPERING)

% BER = ZML + (DR #* M)

lero Mile Deterioration 50,000 Mile
Model Emission Level Rate Emission Level

Pol Years {Grams/Mile) (Gm/Mi /10K Mi) {Grams/Mile)
HC Pre-1978 0.86 - 0.08 N 1.26
1978-1980 0.86 . 0.08 1.26
1981+ 0.43 T 0.04 0.63
co Pre-1978 1.97 0.10 . 2.47
1978-1980 1.97 0.10 2.47
1981+ 1.33 0.04 1.53
NOx Pre-1978 1.83 0.08 2.23%
1978-1980 1.83 0.08 2.23%
1981-1986 .48 0.03 1.63
1987+’ 0.94 . 0.03 1.09

* WHERE : BER = Basic emission rate (untampered)

IML = Zero mile level
DR = Deterioration rate
M = Cumulative mileage / 10,000

DATE : MAY 25, 1985



H-70 JABLE 1.6.2A DATE MAY 25, 198S
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS
TOTAL HC :
January 1 of Calendar Year
1880 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
My* Ee++ My* [Es» MYy* FE&+ MY+ E** My+ E+* MY* E¥+ MY+ E*+ Mys E*» My* E*» MY* E*s MY+ [*» MYe [F*¢
1961 2.3 1962 2.3 1963 2.3 1964 2.3 1965 2.3 1966 2.3 1967 2.3 1968 2.3 1969 2.3 1870 2.3 1971 2.3 1972 2.3
1962 2.3 1963 2.3 1964 2.3 1965 2.3 1966 2.3 1967 2.3 1968 2.3 1969 2.3 19870 2.3 1871 2.3 1972 2.3 1973 2.3
1963 2.2 1964 2.2 1965 2.2 1966 2.2 1967 2.2 1968 2.2 1969 2.2 1970 2.2 19711 2.2 1972 2.2 1973 2.2 1974 2.2
1964 2.2 1965 2.2 1966 2.2 1967 2.2 1968 2.2 1969 2.2 1970 2.2 1971 2.2 1972 2.2 1973 2.2 1974 2.2 1975 2.2
1965 2.1 1966 2.1 1967 2.1 1968 2.1 1969 2.1 1970 2.1 1871 2.1 1972 2.1 1873 2.1 1974 2.1 1975 2.1 1976 2.1
1966 2.1 1967 2.1 1968° 2.1 1969 2.1 1970 2.1 19714 2.1 1972 2.1 1973 2.1 1974 2.1 1975 2.1 1876 2.1 1977 2.1
1967 2.0 1968 2.0 1969 2.0 1970 2.0 19714 2.0 1972 2.0 1972 2.0 1974 2.0 1975 2.0 1976 2.0 1977 2.0 1978 2.0
1968 2.0 1969 2.0 1970 2.0 19714 2.0 1972 2.0 1973 2.0 1974 2.0 1975 2.0 1978 2.0 1977 2.0 1978 2.0 1979 2.0
t969 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 1979 1.9 1980 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 1979 1.9 1980 1.9 1981 0.9
ta71 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 0.9 1382 0.9
1972 1.7 1973 1.7 1974 1.7 1975 1.7 1976 t.7 1977 1.7 1978 1.7 1979 1.7 1980 1.7 19814 0.9 1982 0.9 1983 0.9
1873 1.6 1974 1.6 1978 1.6 1976 1.6 1977 1.6 1978 1.6 1979 1.6 1980 1.6 19814 0.8 1982 0.8 1982 0.8 1984 0.8
1974 1.5 1975 1.5 1976 1.5 1977 1.5 1378 1.5 1979 1.5 1980 1.5 1981 0.8 1982 0.8 1982 0.8 1984 0.8 1985 0.8
1975 t.4 1976 1.4 1977 1.4 1978 1.4 1979 1.4 1980 1.4 1981 0.7 1982 0.7 1983 0.7 1984 0.7 198% 0.7 1986 0.7
1976 1.3 1977 1.3 1978 1.3 1979 1.3 198O 1.3 1981 0.7 1982 0.7 1983 0.7 1984 0.7 1985 0.7 1986 O.7 1987 0.7
1977 1.2 1978 1.2 1979 1.2 1980 1.2 1981 0.6 1982 0.6 1983 0.6 1984 0.6 1985 O.6 19886 0.6 1987 0.6 198B 0.6
1978 1.1 1979 1.1 1980 1.1 1981 0.9 1982 0.5 1983 0.5 1984 0.5 1985 0.5 1986 0.5 1987 0.5 19es8 0.5 1989 0.5
1879 ° 1.0 1980 1.0 1981 0.5 1982 0.5 1983 0.5 1984 0.5 1985 0.5 1986 0.5 1987 0.5 1988 0.5 1989 0.5 1990 0.5
1980 0.9 198¢ 0.4 1982 0.4 1983 0.4 1984 0.4 198BS 0.4 1986 0.4 1987 0.4 1988 0.4 1989 0.4 1990 0.4 1991 0.4
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*+*
1973 2.3 1974 2.3 1975 2.3 1976 2.3 1977 2.3 1978 2.3 1979 2.3 1980 2.3 1981 1.2 1982 1.2 1983 1.2 1984 1.2
1974 2.3 1975 2.3 1976 2.3 1977 2.3 1978 2.3 1979 2.3 1980 2.3 1981 1.1 1982 1.1 1983 1.1 1584 1.1 1985 1.1
1975 2.2 1976 2.2 1977 2.2 1978 2.2 1979 2.2 1980 2.2 19814 1.1 1982 1.1 1983 1.1 1984 1.1 1985 t.1 1986 1.1
1976 2.2 1977 2.2 1978 2.2 1979 2.2 1980 2.2 1981 1.1 1982 1.1 1983 1.1 1984 1.1 1985 1.1 1986 1.1 1587 1.1
1977 2.1 1978 2.% 1979 2.1 1980 2.1 1981 1.t 18982 1.1 1983 1.1 1984 1.1 198% 1.1 1986 1.1 1987 1.1 1588 1.1
1978 2.1 1979 2.1 1980 2.1 1981 1.0 1982 1.0 1981 1.0 1984 1.0 1985 1.0 1986 1.0 1987 1.0 1988 1.0 1989 1.0
1979 2.0 1980 2.0 1981 1.0 1982 1.0 1983 1.0 1984 1.0 1885 1.0 1986 1.0 1987 1.0 1988 1.0 1989 1.0 1990 1.0
1980 2.0 1881 1.0 1982 1.0 1983 1.0 1984 1.0 1985 1.0 1986 1.0 1987 1.0 1988 1.0 1989 1.0 1990 1.0 1991 1.0
1981 1.0 1982 1.0 1983 1.0 1984 1.0 1985 1.0 1986 1.0 1887 1.0 1988 1.0 1989 1.0 1990 1.0 1991 1.0 1992 1.0
1982 0.9 1983 0.9 1984 0.9 1985 0.9 1986 0.9 1987 0.9 1988 0.9 1989 0.9 1980 0.9 1991 0.9 1992 0.9 1993 0.9
1983 0.9 1984 0.9 1985 0.9 1986 0.9 {987 0.9 1988 0.9 1389 0.9 1990 0.9 1991 0.9 1992 0.9 1993 0.9 1994 0.9
1984 0.9 1985 0.9 1386 0.9 1987 0.9 1988 0.9 1989 0.9 1990 0.9 1991 0.9 1992 0.9 1993 0.9 1994 0.9 1995 0.9
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
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
1987 0.7 1988 0.7 1989 0.7 1980 0.7 1991 0.7 1992 0.7 1993 0.7 1994 0.7 199% 0.7 1996 0.7 1997 0.7 1998 0.7
1988 0.7 1988 0.7 1990 0.7 1991 0.7 1992 0.7 1993 0.7 1994 0.7 1995 0.7 1996 0.7 1997 0.7 1998 0.7 1999 0.7
1989 0.6 1990 0.6 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
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 1999 0.5 2000 0.5 2001 0.5
1991 0.9 1992 0.5 1993 0.5 1994 0.5 1895 0.5 1996 0.5 1997 0.5 1998 0.5 1999 0.5 2000 0.5 2001 0.5 2002 0.5
1992 C.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 2002 0.4 2003 [ 29

*MY -- Indicates the mode) year. .

**f -- Indicates the average grams/mile emission level for model year “MY" on January { of the given calendar year. These

emission levels are calculated for the basic test conditions:

in cold start,

52.1% of wMT

mileage accumulation figures given in Table 1.6.4.

In stabilized, and 27.3% of VMT in & hot start.

19.6 MPH, TEMP=75 Degrees F,

20.6% of VMT traveled

Emtssions ara based on the January 1



H-T1 TABLE 1.6.28 OATE HAY 25, 1985
EXHAUST EMISSION LEVELS FOR LDOW ALTITUDE
LIGHT DUTY DIESEtL POWERED TRUCKS
co
January t of Calendar Year

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
MY * K] My * Ex+* My * £ My * E*~* My * [l MY * [N My e MY * X My * [ X MY * E*e My * E+#* MY * E*+
1961 3.8 1962 3.8 1963 3.8 1964 3.8 1965 3.8 1966 3.8 1957 3.8 1968 3.8 1969 3.8 1970 3.8 1971 3.8 1972 3.8
1962 3.7 1963 3.7 1964 3.7 1965 3.7 1966 3.7 1967 3.7 1968 3.7 1969 3.7 1970 3.7 1971 3.7 1972 3.7 1973 3.7
1963 3.7 1964 3.7 196% 3.7 1966 3.7 1967 3.7 1968 3.7 1969 3.7 1970 3.7 1971 3.7 1972 3.7 1973 3.7 1974 3.7
1964 3.6 1965 3.6 1966 3.6 1967 3.6 1968 3.6 1969 3.6 1970 3.6 1971 3.6 1972 3.6 1973 3.6 1974 3.6 1975 3.6
1965 3.6 1966 3.6 1967 3.6 1968 3.6 1969 3.6 1970 3.6 1971 3.6 1972 3.6 1973 3.8 1974 3.6 1975 3.6 1976 3.6
{966 3.5 1967 3.5 1968 3.5 1969 3.9 1970 3.5 1971 3.5 1972 3.5 1973 3.5 1974 3.5 1975 3.5 1976 3.9 1977 3.5
1967 3.5 1968 3.5 1969 3.5 1970 3.5 19719 3.5 1972 3.5 1972 3.5 1974 3.5 1975 3.5 1976 3.% 1977 3.5 1978 3.9
1968 3.4 1969 3.4 1970 3.4 1971 3.4 1972 3.4 1972 3.4 1974 3.4 1975 3.4 1976 3.4 1977 3.4 1978 3.4 1979 3.4
1969 3.3 1970 3.3 19714 3.3 1972 3.3 1973 3.3 1974 3.3 1975 3.3 1976 3.3 1977 3.3 1978 3.3 1979 3.3 1980 3.3
1970 3.2 1971 3.2 1972 3.2 1973 3.2 1974 3.2 1975 3.2 1976 3.2 1977 3.2 1978 3.2 1979 3.2 1980 3.2 1981 1.8
1971 3.1 1972 3.1 1973 3.1 1974 3.1 1975 3.1 1976 3.1 19717 3.1 1978 3.1 1979 3.1 1980 3.1 1981 1.8 1982 1.8
1972 3.0 1973 3.0 1974 3.0 1975 3.0 1976 3.0 1977 3.0 1978 3.0 1979 3.0 1980 3.0 1981 1.8 1982 1.8 1983 1.8
1973 2.9 1974 2.9 1975 2.9 1976 2.9 1977 2.9 1978 2.9 1979 2.9 1980 2.9 {981 1.7 1982 1.7 1983 1.7 1984 1.7
1974 2.8 1975 2.8 1976 2.8 1977 2.8 1978 2.8 1979 2.8 1980 2.8 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.7
1975 2.7 1976 2.7 1977 2.7 1978 2.7 1979 2.7 1980 2.7 1981 1.6 1982 1.6 1983 f.6 1984 1.6 1985 1.6 1986 1.6
1876 2.6 1977 2.6 1978 2.6 1979 2.6 1880 2.6 1981 1.6 1982 1.6 1983 1.6 1984 1.6 188% 1.6 1986 1.6 1987 1.6
1977 2.4 1978 2.4 1979 2.4 19BO 2.4 19B1 1.5 1982 1.5 1983 1.9 1984 1.5 {9as 1.5 1986 1.5 1987 1.5 1988 1.5
1978 2.3 1979 2.3 1880 2.3 1981 1.5 1982 1.9 1983 1.5 1984 1.5 t98s 1.5 t986 1.5 1987 t.5 1988 1.5 1989 1.5
t979 2.1 t980 2.1 1981 1.4 1982 1.4 {983 1.4 1884 1.4 1985 1.4 1986 1.4 1987 {.4 1988 1.4 1989 1.4 1990 1.4
1980 2.0 1989 1.3 1982 1.3 1983 1.3 1984 1.2 1985 1.3 1986 1.3 1987 1.3 to88 ' 1.3 1989 1.3 1990 1.3 199¢ 1.3

January 1 of Calendar Year .

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
MY* E** My+ Es*» MY* E** MY* E++ MY* E** MY+ E*¢ MY* E*+ MY+ E*+ MY+ E=** My* E** MY+ E+* MY+ E**
1873 3.8 t974 3.8 1375 3.8 1976 3.8 1977 3.8 1978 3.8 1979 3.8 1980 3.8 1981 2.1 1982 2.1 1983 2.1 1984 2.1
1974 3.7 1978 3.7 1976 3.7 1977 3.7 1978 3.7 1979 3.7 1980 3.7 19B1% 2.0 1982 2.0 1983 2.0.1984 2.0 1985 2.0
1978 3.7 1976 3.7 19717 3.7 1978 3.7 19719 3.7 1980 3.7 1981 2.0 1982 2.0 1983 2.0 1984 2.0 19385 2.0 1986 2.0
1976 3.6 1977 3.6 1978 3.8 1979 3.6 1980 3.6 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 2.0
1977 3.6 1978 3.6 1979 3.6 1980 3.6 1981 2.0 1982 2.0 1983 2.0 1984 2.0 198% 2.0 1986 2.0 1987 2.0 1988 2.0
1978 3.5 1979 3.5 1980 3.5 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 2.0 1988 2.0 1989 2.0
1979 3.5 1980 3.5 1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 .9 1987 1.9 1988 t.9 1989 1.9 1980 1.9
1980 3.4 1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 1.9 1987 1.9 19886 1.9 1989 1.9 1990 1.9 1991 1.9
19814 1.9 1982 1.9 1983 1.9 1984 1.9 1985 - 1.9 1986 1.9 1987 1.9 1988 1.9 1989 1.9 1930 1.9 1991 1.9 1932 1.9
1982 1.8 1983 1.8 1584 1.8 1985 1.8 1988 1.8 1987 i.8 1988 1.8 1989 1.8 1990 1.8 1991 1.8 1992 1.8 1993 1.8
1983 1.8 1984 1.8 1985 1.8 1986 1.8 1987 1.8 1988 1.8 1989 1.8 1990 1.8 1991 1.8 1992 1.8 1993 1.8 1994 1.8
1984 1.8 1985 1.8 1986 1.8 1987 1.8 1988 t.8 1989 1.8 1990 1.8 1891 1.8 1992 1.8 1993 1.8 1994 1.8 1995 1.8
198% 1.7 1986 1.7 1987 1.7 1988 1.7 1989 1.7 1990 1.7 1991 1.7 1992 t.7 1991 1.7 19384 1.7 1995 1.7 1396 1.7
1986 1.7 1987 1.7 1988 1.7 1989 1.7 1980 .7 1991 1.7 1992 1.7 1993 1.7 1994 1.7 1995 1.7 1896 1.7 1397 1.7
1987 1.6 1988 1.6 1989 1.6 1990 1.6 1991 $.6 1992 1.6 1993 1.6 1894 1.6 1995 1.6 1996 1.6 1997 1.6 1998 1.6
1988 1.6 1988 1.8 1990 1.6 1991 1.6 1992 1.6 1992 1.6 1994 1.6 1995 1.6 1996 1.6 1997 1.6 1998 1.6 1899 1.6
1989 1.5 1990 1.9 1991 1.5 1992 1.9 1993 1.9 1994 1.5 199% 1.9 1996 1.5 1997 1.5 1998 1.5 1999 1.9 2000 1.5
1990 1.5 1991 1.5 1992 1.5 1993 1.5 1994 1.5 199% 1.9 1996 1.5 1997 1.5 1998 t+.5 1999 1.9 2000 1.9 2001 1.5
1991 1.4 1992 1.4 1993 1.4 1994 1.4 1995 1.4 1996 1.4 1997 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 1998 1.3 1996 1.3 1997 1.3 1998 1.3 1999 1.3 2000 1.3 2001 1.3 2002 1.3 2003 1.3

*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 condttions:

in cold start,

52.1% of VMT

mtleage accumulation figures given

in stabilized,

in Table 1.6.4.

and 27 3% of VMT

in a hot start.

19 .6 MPH, TEMP=75 Degrees F,

20.6% of VMT traveled

Emissions are based on the January 1



H-72 TABLE 1.6.2C DATE : MAY 25, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
LIGHT DUTY OIESEL POWERED TRUCKS
NOx
January 1 of Calendar Year
1980 1981 1982 19483 1984 1985 1986 1987 1988 1989 1990 1991
MY » E*x» My * Exe MY * E=x» MY * Et‘ My ¢ E** My * [ R4 MY+ Exw My Ess MY”* Et‘ MY * Esn MY+ | My * E*»*
1961 3.3 1962 3.3 1963 3.3 1964 3.3 1965 3.3 1966 3.3 1967 3.3 1968 3.3 1969 3.3 1970 3.3 1971 3.3 1972 3.3
1962 3.3 1963 3.3 1964 3.3 1965 3.3 1966 3.3 1967 3.3 1968 3.3 1969 3.3 1970 3.3 19711 3.3 1972 3.3 1973 3.3
1963 3.2 1964 3.2 1965 3.2 1966 3.2 1967 3.2 19¢cB 3.2 1969 3.2 1970 3.2 197¢ 3.2 1972 3.2 1973 3.2 1974 3.2
1964 3.2 1965 3.2 1966 3.2 1967 3.2 1968 3.2 1969 3.2 1970 3.2 1971 3.2 1972 3.2 1973 3.2 1974 3.2 1975 3.2
1965 3.1 1968 3.1 1967 3.1 1968 3.1 1969 3.1 1970 3.1 1971 3.1 1972 3.1 1973 3.1 1974 3.1 1978 3.1 1976 3.1
1966 3.1 1967 3.1 1968 3.1 1969 3.1 1970 3.t 197 3.1 1972 3.1 1973 3.1 1974 3.t 1975 3.1 1976 3.1 1977 3.1
1967 3.0 1968 3.0 1969 3.0 1970 3.0 1971 3.0 1972 3.0 1973 3.0 1974 3.0 19715 3.0 1976 3.0 1977 3.0 1978 3.0
1968 9.0 1969 3.0 18970 3.0 1971 3.0 1972 3.0 1973 3.0 1974 3.0 1975 3.0 1976 2.0 1977 3.0 197a 3.0 1979 3.0
1969 2.9 1970 2.9 1971 2.9 1972 2.9 1973 2.9 1974 . 2.9 1975 2.9 1976 2.9 1977 2.9 1978 2.9 1979 | 2.9 1980 2.9
1970 2.8 19714 2.8 1972 2.8 1973 2.8 1974 2.8 1975 2.8 1976 2.8 1977 2.8 1978 2.8 1979 2.8 1980 2.8 1981 1.9
1971 2.8 1972 2.8 1973 2.8 1974 2.8 1975 2.8 1976 2.8 1977 2.8 1978 2.8 1979 2.8 1980 2.8 19819 1.8 1982 1.8
1972 2.7 1973 2.7 1974 2.7 197% 2.7 1976 2.7 1977 2.7 1978 2.7 1979 2.7 1980 2.7 t9819 1.8 1982 1.8 1983 1.8
1973 2.6 1974 2.6 1975 2.6 1976 2.6 1977 2.6 1978 2.6 1979 2.6 1980 2.6 1981 1.8 1982 1.8 1983 1.8 1984 1.8
1974 2.5 1975 2.5 1976 2.5 1977 2.5 1978 2.5 1979 2.5 1980 2.5 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.7
1975 2.4 1978 2.4 1977 2.4 1978 2.4 19719 2.4 1980 2.4 1981 1.7 1982 1.7 1983 1.7 1984 1.7 1985 1.7 1986 1.7
1976 2.3 19717 2.3 1978 2.3 1979 2.3 1980 2.3 1981 1.7 1982 1.7 1983 1.7 1984 1.7 198% 1.7 1986 1.7 1987 1.1
1977 . 2.2 1978 2.2 1979 2.2 1980 2.2 1981 1.6 1982 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.1 1988 1.1
1978 2.1 1979 2.1 1980 2.1 1981 1.6 1942 1.6 1983 1.6 1984 1.6 1985 1.6 1986 1.6 1987 1.0 1988 1.0 1989 1.0
1979 1.9 1980 1.9 1981 1.5 1982 1.5 1983 1.5 1984 1.5 1985 1.5 1986 1.5 1987 1.0 1988 1.0 1989 1.0 1990 1.0
1980 1.9 1981 t.5 1982 1.5 1983 1.5 19684 t.5 198% 1.5 1986 1.5 1987 - 0.9 1588 0.9 1989 0.9 1930 0.9 1991 0.9
January | of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Mv‘ E.‘ “vl E“ MY‘ Elt MY. E‘. Mv. E‘. "vt E“ Mv' EC‘ “vl E.t "v. Et. MVO E‘. "v‘ E!. M'l Et“
1973 3.3 1974 3.3 1975 3.3 1976 3.3 1977 3.3 1978 3.3 1979 3.3 1980 3.3 1981 2.0 1982 2.0 1983 2.0 1984 2.0
1974 3.3 1975 3.3 1976 3.3 1977 3.3 1978 3.3 1979 3.3 1980 3.3 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0
1975 3.2 1976 3.2 1977 3.2 1978 3.2 1979 3.2 1980 3.2 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0
1976 3.2 1977 3.2 1978 3.2 1979 3.2 1980 3.2 1981 2.0 1982 2.0 1983 2.0 t984 2.0 1985 2.0 1986 2.0 19a7 1.4
1977 3.1 1978 3.1 19719 3.1 1980 3.1 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1985 2.0 1986 2.0 1987 1.4 1988 1.4
1978 3.t 1979 3.1 1880 3.1 1981 2.0 1982 2.0 1983 2.0 1984 2.0 1885 2.0 1986 2.0 1987 1.4 1988 1.4 1989 1.4
1979 3.0 1980 3.0 1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 1.9 1987 1.4 1988 1.4 1989 1.4 1990 1.4
1980 3.0 19814 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 ~ 1.9 1987 . 1.4 1988 1.4 1989 1.4 1990 1.4 1991 1.4
1981 1.9 1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 1.9 1987 1.3 1988 1.3 1989 1.3 1980 1.3 1991 1.3 1992 1.3
1982 1.9 1983 1.9 1984 1.9 1985 1.9 1986 1.9 1987 1.3 1988 1.3 1989 1.3 1990 1.3 19914 1.3 1992 1.3 1993 1.3
1983 1.8 1984 1.8 t38S 1.8 t986 {1.8 1987 1.3 1988 1.3 1989 1.3 1990 1.3 1929 1.3 1992 1.3 1993 1.3 19394 1.3
1984 1.8 1985 1.8 198% 1.8 1987 1.3 1988 1.3 1989 1.3 1930 1.3 19914 1.3 1992 1.3 1993 1.3 1994 1.3 1986 1.3
1985 ° 1.8 1986 1.8 1387 1.2 1988 1.2 1989 1.2 1990 1.2 1999 1.2 1992 1.2 1993 1.2 1994 1.2 199% 1.2 1996 1.2
1986 1.7 1987 1.2 {988 1.2 1989 1.2 1990 1.2 1991 1.2 1992 1.2 1993 1.2 1994 1.2 1985 1.2 1996 1.2 1997 1.2
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 1998 1.2
1988 1.1 1989 1.1 1930 1.1 1991 1.1 1992 1.1 1992 1.1 1984 1.1 19956 1.1 1996 1.1 1997 1.1 1998 1.1 1999 1.1
1989 1.1 1990 1.1 1999 1.1 1992 1.1 1993 1.1 189a 1.1 1998 1.1 19986 1.1 1997 1.1 1998 1.1 1999 1.1 2000 1.1
1990 1.0 1991 1.0 1992 1.0 1993 1.0 1994 1.0 1995 1.0 1996 1.0 1987 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0
1991 1.0 1992 1.0 1993 1.0 1994 1.0 199% 1.0 1996 1.0 1997 1.0 1998 1.0 1999 1.0 2000 1.0 2001 1.0 2002 1.0
1992 0.9 1983 0.9 1994 0.9 1995 0.9 1996 0.9 1997 0.9 1998 0.9 1999 0.9 2000 0.9 20014 0.9 2002 0.9 2003 0.9

*MY -- Indicates the model year.

**f -- Indtcates the average grams/mile emission level for model year "MY" on Janiary 1 of the given calendar year. These

emission levels are calculated fof' the basic test conditions:

in cold start,

52. 1% of VMT {n stabilized,

mileage accumulation figures given in Table 1.6.4.

and 27.3% of VMT in a hot start.

19.6 MPH, TEMP=75 Degrees F,

20.6% of VMT traveled

Emissions are based on the January 1
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TABLE 1.6.3
IDLE EMISSION RATES FOR
LOW ALTITUDE ‘
LIGHT DUTY OIESEL POWERED TRUCKS

* [ER = ZML + (DR * M)

Zero Mile Deterioration
Model Emission Level Rate
Pol Years (Grams/Min,) (Gm/Min/10K Mi)

HC Pre-1978 0.08 0.01

1978-1980 0.10 0.01
1981+ 0.07 0.01

co Pre-1978 0.30 0.02

1978-1980 0.31 0.01
1981+ 0.31 0.0}

NOXx Pre-1978 0.19 0.01
1978-1980 0.32 0.0
1981-1986 0.3k 0.0t

1987+ 0.13 0.01
* WHERE : 1ER = |dle emission rate
ML = Zero mile level
DR = Deterioration Rate
M = Cumulative Mileage / 10,000

DATE : 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 Mileage Jan 1 Mileage Jan |
Year Registration Accumulation Registration Accumulation  Mileage
Index# Mix* Rate Mix Rate Accumylation
per truck * (fleet) (fleet)
1 0.067 17552, 0.022 175582. 2194,
2 0.085 16262. 0.085 17229. 13124,
3 0.081 15068. 0.081 15963. 29711,
4 0.077 13961. 0.077 14791. L5080.
[ 0.073 12936. 0.073 13705, 58321,
6 0.069 11986, 0.069 126498. 72515,
7 0.065 11105, 0.065 11766, BL7LY.
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 0.04L8 ‘818¢, 0.048 8671. 125298,
12 0.0LL 7583. 0.044 8034, 133646,
13 0.0k0 7026. 0.040 7444, 141381,
14 0.036 . 6510. 0.036 6897. 148548,
15 0.032 6032. 0.032 £350. 155188,
16 0.028 5589, 0.028 5921. 161340,
17 0.024 5179. 0.02L4 ELB6. 167041,
18 0.020 4798, 0.020 5084, 172323,
1§ 0.016 LLk6. 0.016 k710, 177217.
20+ 0.024 4119. 0.024 Ligh. 181752.

* Default information that may be altered by the MOBILE]}
user with information about the local area.

#% The indices refer to the most recent model year

vehicles in any given calendar year.
the newest model year vehicles and index 20+ references

the oldest model year vehiclies.

DATE

t MAY 25, 1985

Index 1 references
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TABLE 1.6.5
EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUDE

LIGHT DUTY DIESEL POWERED TRUCKS
JANUARY 1, 1988

adjusted to January 1

(n) (8) (C=A%B/DAF) (0) (C*D/TFNORM)
Model LOT)! Fleet Sales LDDT Annua! Mileage Trave!
Years Registration Fraction {A*B) Registration _Accrual Rate _(C*D) Fractions
1988 | 6.022 0.240 0,005 0.067 17552. 1181.5 0.080
1587 0.085 0.210 0,018 0.224 17229, 3B62.4 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  0.1M
1983 0.069 0.100 0.007 0.087 12698. 1100.4 0.075
1982 0.065 0.080 0.005 0.065 11766. 768.4  0.052
1981 0.061 0.060 0.004 0.046 10901. 501.1  0.03k
1980 0.057 0.034 0.002 0.024 10101. 245.8  0.017
1979 "0.053 0.028 0.001 0.019 9359. 1744 0.012
1978 0.0L8 0.009 0.000 0.005 8671. 47.0 0.003
1977 0.0bLk 0.005 ©.000 0.003 8034. 22.2  0.002
1976 0.040 0.003 0.000 0.002 Jhikbh, 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 6350, 0.0 0.0
1973 0.028 0.0 0.0 0.0 5921. 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 o84, 0.0 0.0
1§70 0.016 0.0 0.0 0.0 Lno. 0.0 0.0
1969~ 0.024 0.0 0.0 0.0 L3bk. 0.0 0.0
DAF: 0.080 TFNORM: 14765.6

WHERE :

A = January 1 registration mix from Table 1,6.4.

B = Fleet sales fractions

D = Sales weighted fleet mileage accumulation rate from Table 1.6.4,

D(1) = Annual Miles (1) ~
D(MY1)= ,25% (Annual Miles(MY1)) + .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 1.6.6
SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
LiGHT DUTY DIESEL POWERED TRUCKS
* SCF (s,sadj) = SF(s)/SF(sad])

SF{s)= EXP(A + Bts + C#s3)

Mode! Coefficients
Pol _ Years A 8 ¢
HC Al 0.90900 -0.05500 0.0004L4
co All 1.37520 -0.08800 0.00091
NOx Atl 0.66800 -0.04800 0.00071
* 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,
[ V/sadj = (wtx)/26 + {1-w-x)/16 ]

DATE : MAY 25, 1985
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TABLE 1.6.7

NORMALIZED BAG FRACTIONS FOR
LOW ALTITUDE
LIGHT DUTY DIESEL POWERED TRUCKS

Normalized Fractions
Model Test Seg.#1  Test Seg.#2 Test Seg.#3 Tota!l Test

Pol Years 81 1] B2 02 83 D3 go_ _ Do

HC Pre-1979 1.208 0.112 1.073 0.091 0.703 ©.093 1.000 0.0%
‘ 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 0.083 0.703 0.092 1.000 0.094
1983+ 1.209 0.115 1.073 0.093 0.703 ©.095 1.000 0.098

€0 Pre-1979 1.189 0:062 . 0.935 0.0Lk 0.974 0.053 1.000 0.050
1979 1.199 0.060 0.935 0.0k3 0.974 0.051 1.000 0.043
1980-1982 1.199 ©0.057 0.935 0.04L0 O0.97h 0.048 1.000 0.046
1983+ 1.1 0.057 0.935 0.0k0 0.974 0.048 1.000 0.046

NOx Pre-1979 1.068 0.033 0.981 0.036 0©.985 0.032 1.000 0.034
1979 1.068 0.033 0.987 0.035 0.985 0.032 1.000 0.034
1980-1984 1.068 0.036 0.981 0.038 0.985 0.035 1.000 0.037
1985+ 1.068 0.071 0.98% 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-mode/ temperature correction factor (OMTCF).

WHERE : OMTCF ((TERM1 + TERM2 + TERM3) /DENOM)

=

TERMI = W *TCF (1) % (Bl+D1%M)
TERMZ = (1-W=X)*TCF (2) ® (B2+D2*M)
TERM3 - X ATCF (3) * (B3+03#xM)

DENCM = BO + 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 polliutant, model

year; for test segment b
n = Cumulative mileage / 10,000

OATE : MAY 25, 1985
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TABLE 1.7.1
EXHAUST EMISSION RATES FOR
LOW ALYITUDE
HEAVY DUTY DIESEL POWERED VEHICLES
(RATES REFLECT ZERD TAMPERING)

* BER = ZML + (DR * M)

2aro Mile Detsrioration 50,000 Mile

Mode ! Emigssion Leve! Rate Emission Leve!

Po) Years {Grams/Mile) (Gm/Mi/10K Mi) (Grama/Mile)
MC Pre-1863 3.97 0.0% 3.62
1963- 1965 3.3¢ 0.0% 3.61
1966- 1968 3.48 0.08 3.78
1969-1971 3.70 0.06 4.00
1972-1974 3.983 0.06 4.23
1875-1979 3.8%5 0.06 4.19%
1980-1981 3.%3 Q.06 J.83
1982-1984 3.2% 0.05 3.50
1985 3.114 0.02 3.21
1986 2.50 0.02 2.60
1987- 1892 2.43 0.02 2.53
1993-1996 2.3 0.02 2.a49
1997+ 2.37 0.02 2.47
co Pre-1963 8.84 0.14 10.954
1963-1965 9.80 O.14 10.50
1966~ 1968 i0. 15 0.4 10.985%
1969- 1971 10.80 0.18 11.88%
1972-1974 11.46 0.16 12.26
197%5-1978 11.18 C.16 11.98
1980-1881 9.50 D.14 10.20
1882-1984 8.7% 0.13 9.40
1985 8.4a% C.12 9.05
1986 8.30 ©.12 8.80
1887- 1892 8.07 0.12 8.67
19899~ 1956 7.93 0.12 8.%3
1997+ 7.86 0.1 8.41
NOx Pre-1963 21.94 C.0 21,94
1963-1965 21.85 Q.0 21.85
19€6-1968 22.61 Q.0 22.61
1969-19714 24.08 0.0 24.06
1972-1974 25.53 0.0 25.5%3
1975-1979 24.77 0.0 24.77
1880-1981 20.50 c.0 20.%0
1982-1984 18 .88 0.0 18.88
1985 18.23 Q.0 18.23
1986 17.80 c.0 17.90
1987~1892 11.18 C.08 11.44
1983-1996 10.98 .08 11.23
1887+ 10.88 0.08 11.14

= WHERE BER Basic emission rate (untampered)

: J
ZML = Zero mile leve!

DR = Deterioration rate

L s Cumulative mileage / 10,000

DATE : MAY 25, 1985



H-79 TABLE 1.7.2A DATE : MAY 25, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES
TOTAL HC
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* Ees Mys* Ex*+ MY* E=»» My* = Mys E»s Mys Es*s
1961 6.4 1962 6.4 1963 6.4 1964 6.4 1965 6.4 1966 7.1 1967 7.1 1968 7.1 1969 7.3 1970 7.3 1871 7.3 1972 7.6
1962 6.3 1963 6.3 1964 6.3 1965 6.3 1966 7.0 1967 7.0 1968 7.0 1969 7.3 1970 7.3 1971 7.3 1972 7.9 1973 7.%
1963 6.3 1964 6.3 1965 6.3 1966 7.0 1967 7.0 1968 7.0 1969 7.2 1970 7.2 19711 7.2 1972 7.4 1973 7.4 1874 7.4
1964 6.2 196% 6.2 1966 6.9 1967 6.9 1968 6.9 1969 7.1 1970 7.1 1971 7.1 1972 7.3 1973 7.3 1974 7.3 1878 7.3
1965 6.1 1966 6.8 1967 6.8 1968 6.8 1969 7.0 1970 7.0 1971 7.0 1972 7.2 1973 7.2 1974 7.2 14975 7.2 1976 7.2
1966 6.7 1967 6.7 19638 6.7 1969 6.9 1970 6.9 1971 6.9 1972 7.1 1973 7.1 1974 7.1 1975 7.7 1976 7.1 1977 7.1
1967 6.5 1968 6.5 1969 6.8 1970 6.8 1971 6.8 1972 7.0 19713 7.0 1974 7.0 1975 6.9 1976 6.9 1977 6.9 1978 6.9
1968 6.4 1969 6.6 1970 6.6 19719 6.6 1972 6.9 1972 6.9 1974 6.9 1975 6.8 1976 6.8 1977 6.8 1978 6.8 1979 €.8
1969 6.9 1970 6.5 1971 6.5 1972 6.7 1973 6.7 1974 6.7 1975 6.7 1976 6.7 1977 &€.7 1978 6.7 1979 6.7 1980 6.3
1970 6.3 19714 6.3 1972 6.5 1973 6.5 1974 6.5 1975 6.5 1976 6.5 1977 6.5 1978 6.5 1979 6.5 1880 6.1 1981 6.1
1971 6.1 1972 6.4 1973 6.4 1974 6.4 1975 6.3 1976 6.3 1977 6.3 1978 6.3 1979 6.3 1980 6.0 1981 6.0 1982 5.3
1972 6.2 1973 6.2 1974 6.2 1975 6.1 1976 6.1 1977 6.1 1978 6.1 1979 6.1 1980 5.8 1981 5.8 1982 5.1 1983 5.1
1973 6.0 1974 6.0 1975 5.9 1976 5.9 1977 5.9 1978 5.9 1979 5.9 1980 5.6 1981 5.6 1982 4.9 1983 4.9 1984 4.9
1974 5.7 1975 5.7 1976 5.7 1977 5.7 1978 5.7 1979 5.7 1980 5.3 1981 5.3 1982 4.7 1983 4.7 1984 4.7 1985 3.7
1975 5.4 1976 5.4 1977 5.4 1978 6.4 1979 5.4 1980 5.1 1981¢ 5.1 1982 4.5 1983 4.5 1984 4.5 1985 3.6 1986 3.0
1976 5.1 1977 5.1 1978 5.1 1979 5.1 1980 4.8 1981 4.8 1982 4,3 1983 4.3 1984 4.3 1985 3.5 1986 2.9 1987 2.8
1977 4.8 1978 4.8 1879 4.8 1980 4.5 1981 4.5 1982 4.0 1983 4.0 1984 4.0 1885 3.4 t986 2.8 1987 2.7 19as 2.7
1978 4.5 1979 4.5 1980 4.1 1981 4.1 1982 3.7 1983. 3.7 1984 3.7 1985 3.3 1986 2.7 1987 2.6 1988 2.6 1989 2.6
1979 4.1 1980 3.7 19819 3.7 t9a2 3.4 1983 3.4 1984 3.4 1985 3.2 1986 2.6 1387 2.5 1988 2.5 1989 2.5 1990 2.5
1980 3.5 1981 3.5 1982 3.3 1983 3.3 1984 3.3 1985 3.1 1986 2.5 1987 2.4 1988 2.4 1989 2.4 1990 2.4 1991 2.4
Jamnuary 1 of Calendar Year
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Mys E®** My* Ee* My* E+*s MYy® Esa¢ Mys E*s Mys E&= My® Ess» Mye Ere Mys Ess MY®* E*= Mys Es=e My®* E+=
1973 7.6 1974 7.6 1915 7.5 1976 7.5 19717 7.5 1978 7.9 1979 7.5 1980 7.2 1981 7.2 1982 6.3 1983 6.3 1984 6.3
1974 7.5 1975 7.9 1976 7.5 1977 7.5 1978 7.5 1979 7.5 18980 7.1 1981 7.1 1982 6.2 1883 6.2 1984 6.2 198BS 4.3
1975 7.4 1976 7.4 1977 7.4 1978 7.4 1979 7.4 1980 7.0 19814 7.0 1982 6.2 1983 6.2 1984 6.2 1985 4.3 1986 3.7
1876 7.3 1977 7.3 1978 7.3 1979 7.3 1980 6.9 1981 6.9 1982 6.1 1983 6.1 1984 6.1 1985 4.2 1986 3.6 1987 3.6
1977 7.2 1978 7.2 1979 7.2 1980 6.0 1981 6.8 1982 6.0 1983 6.0 1984 6.0 1985 ° 4.2 1986 3.6 1987 3.5 t9as 3.5
1978 7.1 1979 7.1 1980 6.7 1981 6.7 1982 5.9 1983 5.9 1984 5.9 1985 4.2 1986 3.6 1287 3.5 1988 3.5 1989 3.5
1979 6.9 1980 6.6 1981 6.6 1982 5.8 1983 5.8 1984 5.8 198% 4.1 1986 3.5 1987 3.4 1988 3.4 1989 3.4 1930 3.4
1980 6.%5 1981 6.5 1982 5.7 1983 5.7 1984 5.7 1985 4.1 1986 3.5 1987 3.4 1988 3.4 1989 3.4 1990 3.4 1991 3.4
1981 6.3 1982 5.6 1983 5.6 1984 5.6 1985 4.0 1986 3.4 1987 3.4 1988 3.4 1989 3.4 1990 3.4 1994 3.4 1992 3.4
1982 5.4 1983 5.4 1984 5.4 198% 4.0 1986 3.4 1987 3.3 1988 3.3 1989 3.3 1990 3.3 1991 3.3 1992 3.3 1993 3.3
1983 5.3 1984 5.3 1985 3.9 1986 3.3 1987 3.2 1988 3.2 1989 3.2 1990 3.2 1991 3.2 1992 3.2 1993 2.2 1994 3.2
1984 5.1 1985 3.9 1986 3.2 1987 3.2 19488 3.2 1989 3.2 1990 3.2 1991 3.2 1992 3.2 1993 3.1 1994 3.t 1995 3.1
1989 3.8 1986 3.2 1987 3.1 1988 3.1 1989 3.1t 1990 d.1 1991 3.1 1992 3.1 1993 3.1 1994 3.1 1995 3.1 1996 3.1
1986 3.1 1987 3.0 1988 3.0 19489 3.0 1990 3.0 1991 3.0 1992 3.0 1993 3.0 1994 3.0 1995 3.0 199¢c 3.0 1997 3.0
1987 2.9 1988 2.9 1989 2.9 1990 2.9 1991 2.9 1992 2.9 1993 2.9 1994 2.9 1995 2.9 1996 2.9 1997 2.9 1998 2.9
1988 2.8 1989 2.8 1990 2.8 1991 2.8 1992 2.8 1993 2.8 1994 2.8 1995 2.8 1996 2.8 1987 2.8 1998 2.8 1999 2.8
1989 2.7 1990 2.7 t991 2.7 1992 2.7 1993 2.7 1994 2.7 1995 2.7 199%¢ 2.7 t997 2.7 19938 2.7 1999 2.7 2000 2.7
19920 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 2000 2.6 2001 2.6
1991 2.5 1992 2.5 1993 2.5 1994 2.9 1995 2.5 1996 2.5 1997 2.4 1998 2.4 1999 2.4 2000 2.4 2001 2.4 2002 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 2003 2.4
. *MY -- Indicates the model year,
ssf -- 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:

the January 1 mileage accumulation figures given in Table {.7.4.

19.6 MPH, TEMP=75 Degrees F.

Emissions are based on
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H-80 TABLE 1.7.28 DATE : MAY 25, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES
co
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+ Es*=* Mys E** My* g+ MY* E** MY* E°» Mys Eseo My®s Es*»
1961 18.3 1962 18.3 1963 18.3 18964 18.3 1965 18.3 1966 18.7 1967 8.7 1968 1{B8.7 t969 19.9 1970 19.9 1971 19.9 1972 241.2
1962 18.2 1963 18.1 1964 18.1 1965 18.1 1966 1B.5 1967 18.5 1968 18.5 1969 19.7-1870 19.7 1971 19.7 1972 21.0 1973 21.0
1863 17.9 1964 17.9 1965 17.9 1966 18.3 1967 118.3 1968 18.3 1969 19.5 1970 19.5 1971 19.5 1972 20.7 1973 20.7 1974 20.7
1964 17.7 1965 17.7 1966 8.1 1967 18.1 1968 18.1 1969 19.3 1970 19.3 1974 19.3 1872 20.5 1873 20.6 1974 20.% 197% 20.2
1965 17.8 1966 17.8 1967 17.8 1968 7.8 1969 19.0 1970 19.0 1971 19.0 1972 20.2 1973 20.2 1974 20.2 1975 19.9 1976 19.9
1966 17.6 1967 17.6 1968 17.6 1969 18.7 1970 18.7 {1971 8.7 1972 19.9 1973 19.9 1974 19.9 1975 1{9.7 1976 19.7 1977 19.7
1967 17.3 1968 17.3 1969 8.4 1970 t8.4 1971 8.4 1972 19.6 1973 19.6 1974 19,6 1975 19.3 1976 19.3 1977 19.3 1978 19.9
1968 17.0 1969 18.1 1970 18.1 1971 18.1 1972 19.2 1973 19.2 1974 19,2 1975 19.0 1976 19.0 1977 19.0 1978 19.0 1979 19.0
1969 7.7 1970 17.7 197¢% 17.7 1872 18.9 1973 18.9 1974 18.9 1975 8.6 1976 1B.6 1977 18.6 1978 18.6 1979 18.6 1980 16.0
1970 17.3 197 17.3 1972 18.4 1973 18.4 1974 (8.4 1979 18.1 1976 8.1 1977 8.1 1978 18.1 1979 18.1 1980 15.6 198t 15.6
197t 16.9 1972 17.9 1973 17.9 1974 17.9 1975 7.7 1976 17.7 1977 {7.7 1978 7.7 1979 7.7 1980 15.2 1981 15.2 1982 14.0
1972 17.4 1973 7.4 1974 1{17.4 1975 17.1 1976 7.t 4977 7.4 1978 (7.1 1979 {17.4 198BO 14.7 1981 14.7 1982 13.6 {983 13.¢6
1973 16.8 1974 16.8 1975 16.6 1976 16.6 1977 16.6 1978 16.6 1979 16.6 1980 14.2 1981 14.2 1982 13.1 1983 13.1 1984 13.1
1974 16.2 1975 15.9 1976 15.9 1977 15.9 1978 15.9 1979 15.9 1980 13.7 1981 13.7 1982 12.6 1983 12.6 1984 12.6 1985 12.0
197 15.2 1976 5.2 1977 15.2 1978 15.2 1979 15.2 1980 13.1 1981 13.1 1982 12.1 1983 12.1 1984 12.1 1985 1.5 1986 11.3
1976 14.5 1977 14.5 1978 14.5 1979 14.5 1980 12.4 1881 12.4 1982 11.4 1983 11.4 1984 11.4 198% 10.9 1986 10.8 1987 10.%
1977 13.6 1978 13.6 1979 13.6 1980 11.7 1981 {11.7 982 10.8 1983 10.8 t984 10.8 1985 10.3 1986 10.1 1987 9.9 1988 9.9
1978 12.7 1979 12.7 1980 10.9 1981 10.9 1982 10.0 1983 10.0 1984 10.0 1985 9.6 1986 9.5 1987 9.2 t968 9.2 1989 g.2
1979 {1t.7 1980 10.0 198¢ 10.0 1982 9.2 1983 9.2 1984 9.2 1985 8.8 1986 8.7 1987 8.5 1988 8.5 1989 8.5 1990 8.5
1980 5.5 1981 9.5 1982 8.8 1883 8.8 1984 8.8 1985 8.4 1986 8.3 1987 B.1 1988 8.1 1989 8.1 1990 8.1 1991 a.1
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** Mys E+* My+« E** MY+ E*» My* E*+* Mys Es* Mys E*» MY+ [E=*e¢ Mye« E=**
1973 2%.2 1974 21.2 1975 20.9 1976 20.9 $977 20.9 1978 20.9 1979 20.9 1980 8.0 1981 1B.O 1982 16.6 1983 16.6 1984 16.6
1974 21.0 1975 20.7 18976¢ 20.7 1977 20.7 1978 20.7 1979 20.7 1980 17.8 1981 17.8 1982 16.5 1983 16.5 1984 16.9 1985 15.§
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 5.2 1986 15.1 1987 14.8
1977 19.9 1378 {19.9 1979 19.9 1980 17.2 198t 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 1966 14.7 1987 14.4 1988 14.4 1989 14.4
1979 19.3 1980 16.6 1981 16.6 1982 15.4 1883 15.4 1984 5.4 1985 14.6 1986 4.4 1987 14.2 1988 14.2 1989 14.2 1930 14.2
1980 16.3 1981 16.3 1982 15.1 1983 5.1 1984 5.1 1985 14.3 1986 14.1 1987 13.9 1988 13.9 (989 13.9 1990 13.9 19917 13.9
1981 16.0 1982 14.8 1983 14 .8 1984 14.B 1985 14.0 1986 13.8 1987 3.6 1988 13.6 1989 13.6 1890 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 1891 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 1832 12.9 1993 12.8 1994 1{2.8
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 (2.4
1985 12.5 1986 12.3 1987 12.1 1988 42.4 1989 12.1 1990 12.1 199¢ 42.1 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 14.5 1994 {11.35 1895 11.5 1996 11.5 1997 1{1.4
1987 11,1 19B8 +13.1 1989 11.1 1990 11.¢ 1991 1.1 1992 4+4.4 1993 11.0 1994 4.0 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 1983 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 5.8 1996 8.8 1897 9.6 1998 8.6 1999 9.6 2000 9.6
1990 9.2 1991 9.2 1992 9.2 1993 9.1 1994 9.4 1995 9.1 1996 9.1 1997 8.9 1998 8.9 1999 8.9 2000 8.9 2004 8.9
1991 8.5 1992 8.5 1993 8.3 1994 B.3 199S 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 year. .

**f -- Indicates the average grams/mile emission leval for model year “MY* on January ! of the given calendar year. lhese



: MAY 25, 1985

H-81 TABLE 1.7.2¢C DATE
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
HEAVY DUTY DIESEL POWERED VEHICLES
NOx
January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Mys E*» My* E*= My* [E*# My* E** My+ E** My* E=** My* E** MY* E*+ MY* Ewr MY* geo» Mye Evs MY+ FE*»
196+ 21.9 1962 21.9 1963 21.8 1964 21.8 1965 21.8 1966 22.6 1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.5
1962 21.9 1963 21.8 1964 21.8 1965 21.8 1966 22.6 1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.% 1973 25.5
1963 21.8 1964 21.8 1965 21.8 1966 22.6 1967 22.6 1968 22.6 1969 24 .1 1970 24.1 1974 24.1t 1972 25.5 1973 25.5 1974 25.%
1964 21.8 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 1974 25.5 1975 24.8
1965 21.8 1966 22.6 1967 22.6 1968 22.6 1969 24 .1 1970 24.1 97t 24.1 1972 25.5 1973 25.%5 1974 25.5 1975 24.8 197¢ 24.8
1966 22.6 1967 22.6 1968 22.6 1969 24.1 1970 24.1% 197y 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1977 24.8
1967 22.6 1968 22.6 1969 24.1 1970 24.1 1971 24.t 1972 25.5 1973 25.5 1874 25.5 .1975 24.8 1976 24.8B 1977 24.8 1978 24.8
1968 22.6 1969 24.1 1970 24.1 1971 24.1 1972 25.5 1973 25.5 1974 25.5 t975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8
1969 24.1 1970 24.1 1971 24,1 1972 25.5 1973 25.5 1974 25.95 1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5
1970 24.4 1971 24.1 1972 25.5 1973 25.5 1974 25.5 1975 24.8 1976 24.8 1877 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5
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 1980 20.5 1981 20.5 1982 18.9
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 1981 20.5 1982 18.9 1983 18.9
1973 25.5 1974 25.5 {975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1880 20.5 1981 20.5 1982 18.9 1983 18.9 1984 . 18.9
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 1983 18.9 1984 18.9 1985 18.2
1975 24.8 1976 24.8 1977 24.8 1978 24.8 1979 24.8 1980 20.5 19817 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9
1976 24.8B 1977 24.8 1978 24.8 1979 24.8 1980 20.5 1984 20.5 1982 18.9 1383 8.9 1984 18.9 {385 18.2 1986 17.9 1987 12.2
1977 24.8 1978 24.8 1979 24 .8 1980 20.% 194t 20.5 1982 18.9 1983 18.9 1984 18.9 1985 18.2 t98B8 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 18.2 196 17.9 1987 11.7 1988 11.7 1989 11.7
1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 '18.S 1984 18.9 1985 18.2 1986 17.9 1987 1t.4 1988 t1.4 1989 11.4 1930 11.4
1980 20.5 198t 20.5 1982 18.9 1983 18.9 1984 (8.9 1885 18.2 1986 17.9 18987 11.2 1988 11.2 1989 11.2 1990 11.2 1991 11.2
' January 1 of Calendar Year
1992 1993 1994 199% 1996 1997 1998 1999 2000 2001 2002 2003
“Yt | £ MY ¢ Et‘ MY * Eer MY ™* E** My * gt MY ™» [ MY * Ete My * E** MY » E** MY * Etn MY * Eee My Eve
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 1982 18.9 1983 18.9 1984 1&.9
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 1983 8.9 1984 18.9 1985 18.2
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 1984 18.9 1985 18.2 19286 17.9
1976 24.8 1877 24.8 1978 24.8 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 1{18.9 1984 18.9 1985 8.2 1986 17.9 1987 14.0
1977 24.8 1978 24.8 1979 24.8 1980 20.5 198V 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 1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1944 18.9 1985 18.2 1986 17.9 1987 13.8 1988 13.B 1989 13.8
1979 24.8 1980 20.5 1981 20.5 1982 18.9 1983 18.9 1984 18.9 1485 18.2 1986 17.9 1987 13.7 1988 13.7 1989 13.7 1990 3.7
1980 20.5 1981 20.5 1982 18.9 1983 6.9 1984 18.9 1985 18.2 1986 17.9 1987 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 1947 13.5 {988 13.5 1989 13.5 1990 13.5 1991 13.95 1992 3.5
1982 18.9 1983 18.9 1984 18.9 1985 18.2 1986 17.9 1987 3.4 1988 13.4 1989 13.4 1990 13.4 199t 13.4 1992 13.4 1993 3.2
1983 18.9 1984 18.9 1985 8.2 t986 17.9 1967 13.2 1988 13.2 1989 13.2 1890 13.2 1991 13.2 1992 13.2 1993 1{13.0 1994 3.0
1984 18.9 1985 18.2 1986 17.9 t987 13.4% 1988 13.1 1989 3.1 1990 13.1 1994 13.1 1992 3.1 1993 12.8 1994 12.8 1995 12.8
1985 18.2 1986 17.9 1987 12.9 1988 12.9 1989 12.92 1990 12.9 1991 12.9 1992 2.9 1993 12.7 1994 12.7 1995 2.7 1996 12.7
1986 17.9 1987 2.7 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 1933 12.3 1894 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 1982 12.2 1993 12.0 1994 12.0 1995 12.0 19896 12.0 1997 11.9 1998 11.9 1939 11.9
1989 12.0 1980 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 1932 11.4 1993 19.1 1994 11.1 1995 11.1 1996 11.1 1997 44.4 1998 {1.1 1999 11 .t 2000 11,1 2001 1.4 2002 11.14
1992 1%.2 1993 11.0 1994 11.0 1995 14.0 1986 11.0 1997 10.9 1996 10.9 1999 10.9 2000 10.9 2001 10.9 2002 10.9 2002 10.9
sMY -- Indicates the model year.
ssg -- Indicatas the average grams/mile emission leve)l for model year "MY" on January 1 of the given calendar year. These

emission levels are calculated for the basic test conditions:
the January 1 mileage accumulation figures given In Table 1.7.4.

19.6 MPH, TEMP=TS Degrees F.

Emissions are based on



HC

co

NOx

= WHERE

DATE
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TABLE 1.7.3

IDLE EMISSION RATES FOR

LOW ALTITUDE

HEAVY DUTY DIESEL POWERED VEHICLES

= IER = ZML + (DR = M)

2erc Mile Detericration

Mocel Emigssion Level Rate

Yaars _{(Grams/Min. ) (Gm/Min/10K Mi)
Pre-1963 0.36 0.0
18963~ 1965 0.3¢ 0.0
1966~1968 ©.36 0.0
1969-1971 0.36 ¢.0
1872-1874 ©.386 .0
1875-1979 0.36 Q.0
1980-1881 0.36 0.0
1882-1884 0.36 0.0

1985 0.27 0.0

1986 0.27 c.0
1987-1882 0.27 0.0
1893-19386 0.27 ©.0

1997+ 0.27 0.0
Pre-1963 ©.67 0.01
1963-1968 0.67 Q.01
1966- 1968 ©.87 0.014
1869-1971 0.87 0.01
1972-1974 0.e7 0.01
1975-1979 0.67 ©.01
1980-1881 0.67 0.01
18982-1984 0.67 0.014

1985 0.67 0.01

1986 ©.67 0.0t
1987-1982 ©.67 Q.01
1293- 1996 0.67 0.01

1897+ 0.e7 0.01
Pre-1863 .92 0.0
19€3-1965 0.92 Q.0
1966- 1968 0.92 0.0
1969-1971 0.92 0.0
1872-1974 C.82 0.0
1975-1879 0.92 0.0
1980-1981 0.92 0.0
1882-1984 0.92 0.0

1885 0.22 c.0

1986 0.22. c.¢
1987-1982 ©.22 c.0
1993~ 1896 0.22 0.0

1897+ 0.22 C.0

IER = Jdle emission rate

ZML = Zero mile Jeve!l

DR = Deterioration Rate

] = Cumuiative Mileage / 10,000

MAY 25, 1988



H-83

TABLE 1.7.4

REGISTRATION MIX AND

MILEAGE ACCUMULATION RATES FOR
LOW ALTITUBE
HEAVY DUTY DIESEL POWERED VEH!CLES

* Default information that may be altered by the MOBILE3
user with information about the local area.
This mileage distribution is applccable to

calendar year 1988 only.

*% The indices refer to the most recent model year
vehicles in any given calendar year.

the oldest model year vehicles.

DATE : MAY 25, 1985

: Jan 1
Mode! July 1 Mileage Jan 1 Mileage Jan 1
Year Registration Accumulation Registration Accumutation HMileage
Index#* Rix* Rate Mix Rate Accumulation

per vehiclex (fleet) {fleet)

1 0.090 66333. 0.0 0. c.
2 0.151 60319. 0.151 66333. 33166.
3 0.126 54855, 0.126 60319. 96492.
L 0.105 49894, 0.105 54855, 154079.
5 0.088 L5386, 0.088 L9Bgk, 206454,
Y 0.073 L1288, 0.073 45386, 254093,
7 0.061 37565, 0.061 L1288. 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. .o 23453, LBe727.
14 0.017 19437. 0.017 21350. 509129.
16 0.01k 17697. 0.014 19437. 529522.
16 0.012 16114, 0.012 176497. 548083,
17 0.010 14673. 0.010 16114, 56L994L.
18 0.008 13363. 0.008 14673. 580388,
19 0.007 12170. 0.007 13363. 59L406.
20+ 0.031 11085. 0.0 12170. 607173.

Index 1 references
the newest model year vehicles and index 20+ references
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TABLE 1.7.5

EXAMPLE TRAVEL WEIGHTING FRACTION CALCULATION FOR
LOW ALTITUBE '
HEAVY DUTY DIESEL POWERED VEMICLES
JANUARY 1, 1988

(A) (8) (C=A%B/DAF) (D) (C*D/TFNORM)
Model HDDV Fleet  Sales HODV Annual Mileage Travel
Years Registration fraction (A%B) Registration _Accrual Rate {CxD) Fractions
1988 0.0 1.000 0.0 0.0 0. 0.0 0.0
1987 0.151 1.000 0.151 0.166 66333. 11019.0 0.240
1986 0.126 1.000  0.126 0.139 60315. 8361.1 0.182
1985 0.105 1.000 0.105 0.116 5L855. 6336.L 0.138
1984 0.088 1.000 0.088 0.097 LoBal. 4830.2 0.105
1983 0.073 1.000 0.073 0.080 Lg38e. 36LL.B 0.079
1982 0.061 1.000 0.061 0.067 L1288, 2770.7 0.060
1981 0.051 1.000 0.051 0.056 37665. 2107.6 0.0L6
1980 0.043 1.000 0.043 0.047 34182, 1617.0 0.03%
1979 0.036 1.000 0.036 0.040 31105, 1231.9 0.027
1978 0.030 1.000 0.030 0.033 28309. 93L.3 0.020
1977 0.025 1.000 0.025 0.028 25766. 708.5 0.015
1976 0.02} 1.000 0.021 0.023% 23453, 541.8 0.012
1975 0.017 1.000 0.017 ©.019 21350, 399.3 0.00%
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 C.010 c.0m1 16]1h. 177.3 0.004
1971 0.008 1.000 0.008 0.009% 14673, 129.1 0.003
1670 0.007 1.000 0.007 0.008 13363. 102.9 0.002
1969~ 0.031 1.000 0.031 0.034 12170. Lig. 0.009
DAF: 0.910 TFNORM: L5860.0

WHERE :

A = January | registration mix from Tabie 1.7.4.

B = Fleet sales fractions

D = Sales weighted fleet mileage accumulation rate from Table 1.7.4,

adjusted to January 1
D(1) = Annual Miles (1} ,
B(MYI)= .25% (Annual Miles (MY1)) + .75%(Annual Miles(MY!-1)), MYI=2,...,20+

DATE : MAY 25, 1985
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TABLE 1.7.6
SPEED CORRECTION FACTOR COEFFICIENTS FOR
LOW ALTITUDE
HEAVY DUTY D!ESEL POWERED VEHICLES

* SCF(s)= EXP(A + Bks + Chg?)

Mode] Coefficients
Bol _ Years A B c
HC Al 0.92400 -0.05500 0.000LL4
o) ATl 1.39600 -0,08800 0.0009!
NOx ATl 0.67600 -0.04800 0.00071

* WHERE: s = average speed (mph)

DATE : MAY 25, 1985
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TABLE 1.8.14A
EXHAUST EMISSION RATES FOR
LOW ALTITUDE
POTORCYCLES
(RATES REFLECT ZERO TAMPERING)

* BER = ZML + (DR % M)

50,000 Mile

Zero Mile Deterioration
Mode! Emission Level Rate Emission Level
Pol Years {Grams/Mile) {Gm/Mi /10K Mi) {Grams/Mi e}
HC Pre-1978 8.90 0.78 12.80
1978-1979 3.40 1.65 11.65
1980+ 2.70 1.73 11.35
co Pre-1978 34.30 2.47 L6.65
1978-1979 23.10 3.96 L2.30
1980+ 18.50 2.02 2B.60
NOX Pre-1978 0.20 0.06 0.50
1978-1979 0.65 0.0 0.65
1980+ 0.85 0.0 0.85
* WHERE : BER = Basic emission rate (untampered)
IML = Zero mile level
DR. = Deterioration rate
A = Cumylative mileage / 10,000
DATE : MAY 25, 1985
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TABLE 1.8.18

CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSIONS
FOR LOW ALTITUDE
MOTORCYCLES
(RATES REFLECT ZERQ TAMPERING)

ke CCEV = (HSK % TPD + DNL)/MPD + CC

Total

SHED SHED Crankcase

Hot Soak Diurnal Crankcase and Evap.

Model Emissions Trips# Emissions Miles% Emissions Emissions

Years {Gm/Trip} Per Bay (Gm/Day) Per Day (Gm/Mile) (Cm/Mile)
Pre-1978 L.56 1.358 6.71 8.30 0.31 1.86
1978-1979 7.00 1.35 8.L4 8.30 0.0 2.16
1980+ 7.53 1.35 B.60 8.310 2.0 2.26

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

k% 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-08 TABLE 1.8.2A OATE : MAY 2%, 1985
EXHAUST EMISSION LEVELS FOR LOW ALTITUDE
MOTORCYCLES
TOTAL HC (INCLUDES EVAP & CRANKCASE)
January 1 of Calendar Year
1980 1981 1982 1983 1984 1985 1986 1987 1988 igs9 1990 1991
MYy* Eo» My® Es» MY* E®* My® Ee*» My® Eeo» MYys Eeoe MY® Ess MY®* Eeo» MYys [Eos My* E** MyY* En* MY* E**
1861 11.9 1962 1.9 1963 11.9 1964 11.9 1965 11.9 1966 11.9 1967 11.9 1968 11.9 1969 11.92 1970 11.9 1971 11.9 1972 4.9
1962 11.9 1963 11.9 1964 11.9 1965 11.9 1966 11.9 1967 1.9 1968 1.9 1969 11.9 1970 11.9 1971 11.9 1972 1.9 1973 11.9
1963 11.9 1964 11.9 1965 11.9 1966 11.9 1967 11.9 1968 11.9 1969 1.9 1970 11.9 1971 11.9 1972 11.8 1973 11.9 1974 1.9
1964 11.9 1965 11.9 1966 11.9 1967 1.9 1968 11.9 1969 341.9 1970 11.9 1971 11.9 1972 11.9 1973 11.9 1974 11.9 1975 11.9
1965 11.9 1966 14.9 1967 11.9 1968 1{11.9 1969 11.9 1970 1.9 1971 11.9 1972 1¢.9 1973 11.9 1974 11.9 1976 1.9 1976¢ 11.9
1966 11.9 1967 11.9 1968 11.9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 {973 11.9 1974 14.9 1975 11.9 1976 11.9 18977 11.9
1967 11.9 1968 11.9 1969 11.9 1970 11.9 1971 11.9 1972 11.9 1373 11.9 1974 11.9 1975 1{11.9 1976 11.9 1977 11.9 1978 T.9
1968 11.9 1969 14.9 1970 11.9 1971 11.9 1972 4.9 1973 11.9 1974 11.9 1975 1¢.9 1976 {11.9 1977 14.9 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 131.8 1971 11.8 1972 11.8 1973 11.8 1974 1{11.8 1975 11.8 1976 1.8 1977 11.8 1978 7.8 1979 7.8 1980 7.4 1981 7.4
1971 11.8 1972 1{11.8 1973 ¢1.8 1974 t11.8 1975 (1.8 1976 11.B 1877 11.8 1978 7.8 1979 7.8 1980 7.3 1981 7.3 1982 7.3
1972 11.8 1973 {1+.8 1974 11.8 197% 11.8 1976 11.8 1977 11.8 1978 7.8 19719 T.8 1980 7.3 1981 7.3 1982 7.3 1983 7.3
1973 11.8 1974 1{11.8 1975 11.8 1976 11.8 1977 1.8 1978 T.7 1979 7.7 1980 T.2 1981 7.2 1982 7.2 1983 7.2 1984 T.2
1974 1.7 19715 11.7 1976 1.7 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
1978 11.6 1976 1.6 1977 1.6 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 11.3 18977 141.5 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 1{11.4 1978 6.9 1979 6.9 19680 6.3 1981¢ 6.3 1982 6.3 1983 6.3 1984 6.3 1985 6.3 1986 6.3 1987 6.3 1988 6.2
1978 6.5 1979 6.5 1980 5.9 1981 5.9 1982 5.9 1983 5.9 1984 5.9 198% 5.9 1986 5.9 1987 5.9 1988 5.9 1989 5.9
1979 5.9 1980 §.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 $.0 1982 5.0 1983 $.0 1984 5.0 1985 5.0 1986 5.0 1987 5.0 1988 5.0 1989 5.0 1990 5.0 19919 5.0
January { of Calendar Yaar
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Mys E*+¢ My+ E*+ MY* E** MY* E*+ MYy* [E*¢ My* E** My+ E¢» Mys E=*+ Mys E*= Mys Ese MY* E*s My* E++
1973 $1.9 1974 11.9 1973 11.9 1976 11.9 1977 1.9 1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 19832 7.4 1984 7.4
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
197% 11.9 1976 11.9 1877 11.9 1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 198BS 7.4 1986 7.4
1976 11.9 1977 11.8 1978 7.9 1979 7.9 1980 7.4 1981 7.4 1982 7.4 1983 7.4 1984 7.4 1985 7.4 1886 7.4 1947 7.4
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 1987 7.4 1988 7.4
1978 7.9 1979 7.9 1980 7.4 1989 7.4 1982 7.4 1983 7.4 1904 7.4 1985 7.4 1986 7.4 1987 7.4 1988 7.4 1989 7.4
1979 7.9 1980 7.4 1981