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ABSTRACT

The Environmental Protection Agency has recognized that
a realistic assessment of the effectiveness of Federal air
pollution regulations requires the measurement of emissions from
production vehicles in the hands of the motoring public.
Accordingly, the Emission Factor Program has been developed to
obtain this needed information by testing fleets of consumer-
owned vehicles in six major cities.

This report summarizes the results of the FY72 Emission
Factor Program and compares these results with those obtained
in the FY71 Emission Factor Program. The report discusses the
following topics

A. The exhaust emissions of current model-year vehicles
are compared to the Federal standards.

B. The emissions from light-duty motor vehicles are
characterized by vehicle model-year.

C. The effects of the more restrictive California
emissions regulations are investigated.

D. Vehicle deterioration due to mileage accumulation
and age is examined.

This report interfaces with APTD-1544, Automobile
Exhaust Emission Surveillance - A Summary, which analyzes the
FY71 Emission Factor Program and the earlier surveillance
programs which were performed using cold-start 7-mode test
procedures. ' :
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1. SUMMARY, CONCLUSIONS AND BACKGROUND

The purpose of this report is to summarize information on
emissions from light-duty vehicles. State and local agencies,
Federal air pollution officials, automobile manufacturers and
concerned citizens can use this report to estimate the impact
that light-duty vehicle emissions have on air quality and to
determine conformity of vehicles to the standards under which
they were certified.

This report summarizes the findings and results of the
individual contractor reports which were prepared as part of
the FY72 EPA Emission Factor Program. More detailed information
on specific vehicle tests or the results thereof can be obtained
from the appropriate contractor's report [see references (1),
(2), (3)]. Whenever possible, results from the FY72 Emission
Factor Program are compared with the corresponding results from
the FY71 Emission Factor Program [see references (4), (5)].

The FY72 EPA Emission Factor Program consisted of exhaust
emissions tests performed on 170 1966 through 1972 model-year
in-use automobiles and 1light trucks (under 6000 pounds gross
weight) in each of six cities: Denver, St. Louis, Chicago,

Los Angeles, Houston, and Washington, D. C. These test locations
represent some of the nation's most populated areas as well as

the most diverse areas in terms of climate and terrain -- Los
Angeles representing the temperate, warm western part of the nation;
Denver at a mile high elevation representing mountainous
metropolitan areas; Chicago for the Great Lakes and northest

sector, typical of cities with long winter seasons; St. Louis

in the Great Plains with moderate winters; Houston in the Great
Plains with a very warm, humid climate; and Washington, D. C.,
typical of cities on the eastern seaboard.

Exhaust emissions tests were performed in accordance with
the 1975 Federal Test Procedure which allowed calculation of
grams-per-mile results with both the 1972 and 1975 Federal
Test Procedure (FTP) weighting factors. Evaporative emissions
were measured in accordance with the Sealed Housing for Evaporative
Determinations (SHED) technique described in SAE Standard J171.
Analysis of evaporative emission data from the FY72 Emission
Factor Program is not presented in this report. A separate
analysis will be prepared which analyzes evaporative emission
data collected in the FY71 and FY72 Emission Factor Programs.



This analysis will examine fuel type, vehicle soak time and
other procedure parameters which can vary from vehicle to
vehicle and site to site. Before accurate comparisons can be
made between vehicles and sites, corrections must be included
to account for the effect of these parameters on evaporative
emissions.

The EPA Emission Factor Program is an on-going study which
obtains current emission data on in-use vehicles. The vehicles
tested in the program are randomly selected to represent the
national population of in-use vehicles. This on-going effort
up-dates emissions data first obtained in 1971 by the 1972/75
FTP and adds new data from the latest model-year. The result
of this effort is that over a period of several years, the
contribution made by light-duty vehicles to atmospheric.
pollution can be quantified. The acquisition of emission
factors on a regularly scheduled basis will assist in comparing
control strategies with control results. Also, this information
will help in the prediction of serious air pollution episodes 1in
densely populated areas, and quantify the urgency of the vehicle
pollution problem in comparison to the many other environmental
and energy related problems.

1.1 SUMMARY

Hydrocarbon (HC), carbon monoxide (CO), oxides of nitrogen
(NO,) and carbon dioxide (CO;) emissions were measured for
each of the 1020 vehicles tested in the FY72 Emission Factor
Program.

In an effort to assess the extent to which local climate,
terrain, driving practices and other geographical factors affect
emissions, vehicles were sampled in several cities, selected
to span the range of such factors. Only small differences were
observed in the emission levels measured in the cities included
in the survey, the notable exceptions being Denver and Los
Angeles. Significantly higher carbon monoxide and hydrocarbon
emissions and lower NOy emissions were observed in Denver than
in the other cities, presumably because of the effect of increased
altitude on enriching air-fuel ratios. For 1970-1972 model-year
vehicles, carbon monoxide emissions were significantly higher
in Los Angeles than they were in the four other cities: Chicago,
Houston, St. Louis, and Washington. A possible explanation
is that California vehicles were subject to state emission
standards which did not apply to vehicles sold in the other 49
states. 1970 California vehicles were required to meet evaporative



emission standards (all vehicles were required to meet such
standards in 1971); however based on current EPA data, the
effect of evaporative controls on CO emissions cannot be
isolated.

In 1971 and 1972, California established state standards
for oxides of nitrogen. Based upon previous data on in-use
vehicles, NOy emissions have been negatively correlated with HC
and CO emissions. One possible explanation for this is that
the methods chosen by the manufacturers to control HC and CO
emissions (before NO, emissions were controlled) tended to
increase NO, emissions. Given that the HC and CO control
systems tend to increase NO emissions, a reduction in NOy
emissions due to the imposition of an NOyx standard might be
expected to result in some increase in HC and CO, especially
if the same control systems were just recalibrated.

Since the FY72 Emission Factor Program was the second year
of a major surveillance program which used the CVS test
procedure to test in-use vehicles, meaningful comparisons can
be made between the two studies. A major question of interest
focuses on the question of whether 1972 model-year in-use
vehicles had lower emissions in their first year of operation
than 1971 model-year vehicles had in their first year of operation.
The average mileage for the two model-year groups differ by at
most 11% for any of the three city breakdowns. This difference
in mileage is not statistically significant due to the high
variability associated with mileage for each model-year
group. In addition, if EPA deterioration factors are applied
to correct for the mileage differences, the correction 1s
less than one percent in all cases. The comparison of emissions
from 1971 and 1972 model-year vehicles is given in the following
table based on the 1972 FTP.



Comparison of Mean Emission Results from

FY71 and FY72 Emission Factor Programs

(1972 FTP)

Average

Mileage HC Co NOXC

(in thou- (in gms (in gms (in gms

Locations sands) per mi) per mi) per mi)

Four Cities
1971 Program: 1971
model-year vehicles 15.6 3.42 46.33 4.99
1972 Program: 1972
model-year vehicles 14.8 3.42 43.79 4.52
Percent Reduction % 5% %
Los Angeles
1971 Program: 1971
model-year vehicles 15.8 3.51 51.90 3.81
1972 Program: 1972
model-year vehicles 17.6 4.07 -55.77 3.83
Percent Reduction -16% -7% %
Denver
1971 Program: 1971
model-year vehicles 15.2 6.73 100.04 3.04
1972 Program: 1972
model-year vehicles 14.1 5.61 90.42 3.00
Percent Reduction 17% 10% %

The results of this table should be examined in light of
First, vehicles sold in California were
emission standards in 1971 and more
stringent NOx emissilon standards in 1972 while vehicles sold
in other states were not required to meet any NO,
Second, 1972 was the first year when

two major factors.
required to meet NO

during these two years.
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national HC standards were 3.4 gm/mi and CO standards were

39 gm/mi. With the new more stringent standards, many
manufacturers completely redesigned their pollution control
systems for the 1972 model year production. These two factors
may partially explain why mean HC and CO emissions increased

in Los Angeles and decreased only slightly in the other low
altitude cities from 1971 to 1972. However, it should be noted
that due to the variability in the emission measurements, none
of the changes in HC or CO emissions between 1971 and 1972 model-
year vehicles are statistically significant at the 95% confidence
level. The reduction in NO, in the four combined cities from
1971 model-year vehicles to 1972 model-year vehicles 1is
statistically significant at the 95% confidence 1level.

1.2 CONCLUSIONS

Results of the FY72 EPA Emission Factor Program summarized
in this report reveal that:

1. Exhaust emission levels depend on a number of factors
peculiar to a specific vehicle, including its weight, its engine
displacement, and its accumulated mileage.

2. Two city effects of appreciable engineering magnitude
were observed. Carbon monoxide and hydrocarbon emissions tended
to be higher in Denver than in other cities, whereas oxides of
nitrogen tended to be lower. The observed differences are
believed to be attributable to the effect of altitude on air-fuel
ratios. For 1970-1972 model-year vehicles, carbon monoxide
emissions were significantly higher in Los Angeles than in other
low altitude cities. This observed difference may possibly be
related to the California imposed standards on evaporative
emissions starting in 1970 and California imposed standards on
NOx starting in 1971.

3. Individual vehicles of a particular category show wide
dispersion in exhaust emissions. Consequently, two categories
of vehicles, for example populations of vehicles tested in two
different cities, may show considerable overlap of their
statistical distributions even though the mean emissions for
the two categories are appreciably different. Generalizations
with regard to make, city or other categories of interest,
therefore, are often not applicable to comparison of individual
vehicles or small subsets of vehicles drawn from the two
categories.

4. Tests of light duty vehicles tested in 1972 show a
downward trend in HC and CO emissions from 1966-1967 (pre-control

in all cities except Los Angeles) to 1972 and an increasing trend
fo; NOy emissions. This trend is shown by the following average
emission levels based upon the 1972 CVS Test Procedure.



Emission Levels (gm/mi)
1972 CVS Test Procedure

HC Cco NOy
Four City Total
1966-1967 vehicles 9.56 106.46 3.24
1972 vehicles 3.42 43.79 4,52
Percent Reduction 64% 59% : -39%
Denver
1966-1967 vehicles 13.16 152.93 2.0
1972 vehicles 5.61 90.42 3.60
Percent Reduction 57% 41% -48%
Los Angeles
1966-1967 vehicles 7.09 93.13 3.56
1972 vehicles 4.07 55.77 3.83
Percent Reduction 42% 40% -8%

It is important to remember that these figures reflect any
deterioration which occurred on the vehicles and therefore, these
figures should only be used to estimate the impact of various
model years on current air quality.

5. Tests of 1972 model-year light duty vehicles indicate
that the following percent of vehicles were at or below the
1972 Federal Standards for HC and CO. That 1is, the percentage
of 1972 vehicles which met the 1972 CVS standards were:

Pollutant Four Cities Denver Los Angeles
HC 60% 14% 57%
Co 52% 9% 31%
Both 42% 3% 29%



Comparison of the FY72 Emission Factor Program with the
FY71 Emission Factor Program reveals that

6. In the four low altitude cities, HC and CO emissions
increase with increasing mileage for model years 1968-1971. 1In
addition to this mileage effect, a significant age or program
effect 1s indicated for model-years 1970-1971. An age or
program effect results when a significant difference in the
emissions of the same model-year vehicles tested in the FY71
and FY72 Emission Factor Programs occurs even though the two
groups of vehicles have been statistically corrected to the
same mileage point. Before the magnitude of the age or program
effect can be computed, it will be necessary to examine the
results from the FY73 Emission Factor Program which 1is currently
in progress.

1.3 BACKGROUND

The Congress, through the enactment of the Clean Air Act
of 1963 and amendments thereto, provided for a national air
pollution program to monitor and control emissions from new
motor vehicles. Administrative responsibility for the air
pollution control program is vested with the U. S. Environmental
Protection Agency (EPA). The first nationwide standards for
exhaust emissions, together with the testing and certification
procedures were issued in 1966 and were applicable to 1968
model-year passenger vehicles and light-duty trucks sold within
the United States. Levels for maximum allowable exhaust
emissions were imposed initially on HC and CO emittants only.
Hydrocarbons were restricted to 275 parts per million concentration
and carbon monoxide was restricted to 1.5 percent . These
emittants were measured using the 7-mode cold-start test procedure.
More stringent standards on a mass equivalent basis were
introduced for 1970 and 1971 model vehicles. The Federal
standards ‘based on the 7-mode procedure, expressed in mass
equivalents, were 2.2 grams/mile for HC and 23 grams/mile for
CO. In 1972, a change was made to a new test procedure. This
procedure contained a new sampling method, the Constant Volume
Sampling Procedure (CVS), and a new driving sequence. At that
time the standards were again strengthened. HC was restricted
to 3.4 grams/mile and CO was restricted to 39.0 grams/mile. The
numerical increase in the standards from 1971 to 1972 reflects
the increased stringency of the testing procedures. In terms of

£

These were the standards for vehicles with engines greater than
140 cubic inches displacement. Vehicles with engines which did
not exceed 100 cubic inches displacement were restricted to

410 ppm HC and 2.3 percent CO.
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the 1972 test procedure, the 1971 standards were equivalent to
approximately 4.6 grams/mile for HC and 47 grams/mile for CO.
The first Federal Standards applicable to oxides of nitrogen
were promulgated for 1973 model-year light-duty vehicles and
were set at 3.0 grams/mile. The first Federal evaporative
emission standards were introduced for 1971 model-year
vehicles.

Under the Clean Air Act, manufacturers are required to
submit applications containing data gathered during both phases
of a two-part test program in order to qualify for certificates
of conformity. For model years 1968 through 1971, the first
phase of testing provides data on exhaust emissions which show
the performance of the control equipment after the engine has
been broken in, but before substantial mileage has been
accumulated. These data are known as 4,000 mile emission data.
The second phase of the test program provides data on the
durability of the emission control system. These data are
known as 50,000 mile durability data. For 1968-1971 model-year
vehicles, compliance was demonstrated whenever the mean emission
level from a specified sample of emission-data prototypes of
each engine displacement, weighted according to projected
sales volume, was within the applicable standard. This mean
incorporates a deterioration factor determined from a sample
of durability-data prototypes representative of at least 70%
of the manufacturer's engine displacement/transmission options.
Inherent in this method of certification is the fact that mean
values for HC or CO near the standard make it possible for 50%
of certification or in-use vehicles to be above the standard
for either pollutant. (The 50% figure assumes that emissions
of prototype vehicles are normally distributed. In the case
of lognormality, less than 50% of the vehicles would be above
the standard.)

For 1972 and subsequent model-year vehicles, every vehicle
tested in the certification sample must have emissions below
the level of the applicable standard. The certification
prototypes are tested with vehicle parameter settings, e.g.
engine timing, at or near the mean of the allowable production
range. Therefore, to the extent that emissions vary within the
allowable range of parameter settings, some percentage of
production vehicles might be expected to emit pollutants above
the certified standard. At the present time, no data exist to
quantify this percentage.



EPA has recognized that a realistic assessment of the
effectiveness of Federal air pollution regulations requires
the measurement of emissions from production vehicles in the
hands of the motoring public. Accordingly, a series of exhaust
emission surveillance programs has been administered by the EPA
during the past several years to obtain such definitive information.
Test fleets of consumer-owned vehicles within various major
cities were selected by make, model, engine size, transmission,
and carburetor categories in such proportion as to be repre-
sentative of the normal production vehicles sold (or projected
to be sold) for that model year in the United States.

The principal objectives of such surveillance programs
have been to establish the relationship of emissions from
in-use production vehicles to certification emission levels and
to assess the effects on emission levels resulting from the
test locale (i.e., the influence of climate, topography and
urban development), vehicle mileage accumulation and vehicle
make/model/engine differences. Using the data from the surveillance
programs, the Surveillance Branch works with the National Air
Data Branch (NADB) and the Land Use Planning Branch (LUPB)
to develop appropriate in-use vehicle emission factors from
which emission source inventories, vehicle emission control
strategies, and emergency episode pollution abatement procedures
can be developed. In addition, the data are used to model the
effect of automobile emissions under arbitrary traffic and road
network conditions in order to evaluate transportation control
systems.

2. EMISSION FACTOR PROGRAM DESIGN

Since the Emission Factor Program is designed to accurately
determine emission factors from in-use vehicles, the vehicles
tested are selected at random to represent the national .
distribution of vehicle miles travelled by in-use vehicles.

The vehicles selected are in customer use and are tested as
received in order to reflect differences in usage, maintenance
and repair. In order to obtain a valid statistical sample of
vehicles, the number of vehicle miles travelled by model-year
vehicle is considered. Within each model year, the vehicle
sample is selected based upon vehicle sales by vehicle make,
engine size, carburetor type and transmission type. An
important consideration in support of any program objective

is orderly accumulation, processing, and reporting of data.
Precision test equipment, well-defined procedures, rigorous
qualification, calibration and cross-check techniques were used.
Standardized data reporting procedures and flow routines were
established and quality audits, which checked and verified

each data point, were performed. In short, rigid test sample
requirements were established, individual vehicles were selected



by a carefully designed procurement and selection plan,
accurate testing procedures and calibrations were established
and maintained, and all data were subjected to rigid quality
inspection and verification routines to ensure the overall
accuracy and validity of the study.

2.1 FY72 TEST VEHICLE SELECTION PROCEDURE

The objective of the test vehicle procurement task was
to obtain test vehicles in the appropriate model year, make,
carburetor, and transmission categories so that the total
sample would be representative of the nationwide vehicle
population profile. To satisfy this goal the contractors used
the selection procedure shown in Figure 1.

In each of the cities, a sample of 1966 through 1972
automobiles registered within each site boundary was obtained
from a private listing. From this listing, a subsample of
vehicles which best fit the required vehicle population profile
was selected. Introductory letters were mailed to vehicle
owners selected in the subsample and follow-up contacts were
made when necessary. After contractor procurement personnel
were sufficiently satisfied with the validity of candidate
vehicle information files, suitable vehicles were scheduled for
testing. Upon delivery of test vehicles to the laboratory, all
vehicles were inspected for compliance with established criteria
prior to final acceptance. Vehicles which were not safe to run
on the dynamometer and vehicles with faulty exhaust systems
were rejected.

2.2 FY72 TEST VEHICLE HANDLING PROCEDURE

Test vehicles were scheduled for testing at each of the
laboratories in accordance with the respective laboratory work
load and manpower capabilities. To encourage participation,
incentives were provided to each vehicle owner. Virtually all
of the participants were given fully insured loan cars while
their cars were being tested. In addition to the loan car,
each participant was given a $25 U. S. Savings Bond.

Figure 2 shows the routing of test vehicles from acceptance
through return to participants at the completion of testing.
The constant volume sampling technique by the 1975 Federal Test
Procedure was utilized for determination of exhaust emissions.
The Sealed Housing for Evaporative Determinations (SHED) technique
was performed to determine levels of evaporative hydrocarbon
losses in general accordance with SAE Technical Report J171.

10



Upon completion of testing, engine diagnostic procedures were
performed (basic timing, point dwell, idle rpm and mixture).
The vehicle was then returned to the participant.

3. STATISTICAL ANALYSIS

The frequency distribution of exhaust emissions of current
automobiles is governed by constraints which make it unlikely
that the emission measurements will follow a normal (Gaussian)
distribution. In particular, mass emission data are necessarily
non-negative and are therefore more strictly bounded on the
low end of the distribution than on the high end of the
distribution. This fact, and the fact that errors of measurement
tend to be proportional to the concentration being measured,
combine to cause the frequency distribution of exhaust measurements
to be skewed toward the high side of the range of emission values.
Furthermore, experience as well as theoretical statistical
arguments suggest that the frequency distribution of exhaust
emissions is essentially lognormal. In other words, 1f the
logarithms of the emission quantities are used to compile a
frequency distribution or histogram, the resulting distribution
tends to be symmetric and is approximated by a normal distributiorn
with appropriate mean and standard deviation. These quantities,
computed in logarithmic units, can be transformed back to
antilogarithms, but the transformed values are not to be confused
with the mean and standard deviation computed from the original
data as expressed in grams per mile. Mean values computed from
logarithmically transformed data represent geometric means,

whereas mean values computed from the original data represent
arithmetic means.

Due to the theoretical and empirical evidence of lognormality,
geometric means and standard deviations as well as arithmetic
means and standard deviations are presented in several of the
tables of this report.

A word of explanation is in order with regard to the
geometric mean and standard deviation and their interpretation
in an emissions context. If the geometric mean is multiplied
by the geometric standard deviation, one obtains a quantity
which represents approximately the 84th percentile of the
distribution, in much the same way as one obtains this percentile
in a normal distribution by adding the standard deviation to
the mean. Similarly, by multiplying the geometric mean by the
geometric standard deviation squared, one obtains approximately
the 95th percentile of the distribution in much the same way
as one obtains this percentile in a normal distribution by
adding two standard deviations to the mean.
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The distributions of the pollutants collected in the FY72
Emission Factor Program, when examined by city and model year,
are found for the most part to be lognormally distribgted,
although in some cases they are normally distributed. Table 1
shows the appropriate statistical distribution by pollutant,
city and model year. A few of the pollutant-city-model year
populations do not appear to be either lognormally or normally
distributed. For this reason the standard statistical methods,
which assume normality, are not immediately applicable to these
data. Therefore, nonparametric or "distribution free'" methods
have been used, whenever possible, to analyze the data.

If the distribution were symmetrical and fifty percent
of the vehicles met the standard, the mean of all the vehicles
would also meet the standard. This relationship does not apply,
however, with a skewed distribution. If an indication of total
mean emissions is desired and the vehicle population has a
skewed distribution, the mean emission level of a group of
vehicles must be looked at independently of the percent of
these vehicles which conform to the standard. Thus, the
arithmetic means are useful in assessing the impact of groups
of vehicles on air quality. The geometric means are indicative
of central tendancy. In a lognormal distribution, the geometric
mean indicates the 50th percentile point of the distribution.

3.1 CITY EFFECTS

Two city effects are detected in the FY72 Emission Factor
data. The first effect involves Denver. Denver vehicles produced
significantly higher levels of hydrocarbons and carbon monoxide
and lower nitrogen oxide emissions than the emissions which were
produced by the vehicles in the other cities. The principal
consideraticn distinguishing Denver is its altitude, which
affects carburetion and tends to produce excessively rich fuel
mixtures. The second city effect is associated with Los Angeles
and appears in the model years of 1970 through 1972. Carbon
monoxide emissions are significantly higher in Los Angeles
than in the model-years of 1970 through 1972. Carbon
monoxide emissions are significantly Righer in Los Angeles than
they are in the four other cities Chicago, Houston, St. Louis,
and Washington. Odometer readings tend to be higher on Los

*
To determine the statistical form of a distribution, a null

hypothesis is formed and tested. The null hypothesis is stated
in the positive. Therefore, statistically, the null hypothesis
(for example, the distribution is normal) can be rejected but can
never be accepted. Due to the small number of observations in
each sample, more than one null hypothesis may not be rejected.
This explains why some populations can be characterized by more
than one distribution.
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Angeles vehicles than vehicles from other cities. Inasmuch as
variation in mileage could contribute to variation in emissions,
both groups were adjusted by regression analysis to a common
mileage point as a prerequisite to assessment of a city effect.

The higher carbon monoxide emissions in Los Angeles for 1970-

1972 remained significant after the adjustment was made. This
effect is thought to be related to California's emission

standards for the model years in question. In 1970, California
vehicles were required to meet state evaporative emissions
standards while vehicles from other cities did not have evaporative
standards until 1971. California vehicles were required to meet
state emissions standards on oxides of nitrogen starting in 1971
while vehicles from other cities did not have to meet NO_, standards
until the 1973 model year. Therefore, in the following “analyses,

Los Angeles and Denver are considered separately from the other
four cities.

3.2 EMISSION DATA AND RESULTS

The results of the FY72 Emission Factor Program are
summarized in Tables 2 through 13. For each set of tables,
Los Angeles and Denver are treated separately. Individual
tables appear for the cold transient, hot transient, and cold
stabilized portions of the Federal Test Procedure as well as the
1972 FTP result. The individual bag results are given in Tables
2 through 10 so that any users who wish to assign their own
weighting factors can do so. Results based on the 1975
weighting factors are given in Appendix I. In Appendix II,
the corresponding set of 1972 FTP tables and 1975 FTP tables,
based on the data collected in the FY71 Emission Factor Program,
are given. These data have previously been analyzed (4).
However, they are presented here for ease of comparison.

Data from the hot stabilized portion of the FTP have, in
the past, been assumed to be similar to the results from the
cold stabilized portion and therefore hot stabilized data are not
presented in this report. Nevertheless, an analysis was
performed to detect statistical differences between the hot and
cold stabilized emissions collected during the FY72 Emission
Factor Program and the FY71 Emission Factor Program. There are
large differences betwen hot and cold stabilized data for many
vehicles. However, when an average of all vehicles was
considered, no pollutant demonstrated a statistically significant
difference in both programs. Thus, the differences could be due
to the maintenance status of the vehicles or some unknown
factor. Overall, the analysis gives little indication that
would refute the assumption that vehicles produce similar
emissions under cold stabilized and hot stabilized operating
conditions. '



Tables 11 through 13 and I-1 through I-3, present the
1972 and 1975 results obtained in the FY72 Emission Factor
Program. These tables contain three columns with the heading
"Percent Below Level'. These columns give the percentage of
vehicles with emissions which are no greater than the 1972
Federal Standards of 3.4 gm/mile for HC and 39.0 gm/mile for
CO, and the 1973 Federal Standards of 3.0 gm/mile for NO, . The
HC and CO standards are applicable only to the 1972 FTP “results
for 1972 model-year vehicles. These same levels are compared
to the 1975 FTP emission results and to model years other than
1972 merely to illustrate time trends.

Tables 14 through 20 give the 1972 Federal Test Procedure
results by model year, engine displacement, and inertia weight
for the combined data of Chicago, Houston, St. Louis and
Washington. Similar tables based on the 1975 FTP weighting
factors are given in Appendix I. There are tables for each of
the model years 1966 through 1972. The tables contain the
arithmetic means and standard deviations of the 1972 FTP emission
results. in grams/mile. The engine displacements are broken
down into classes which represent four cylinder, six cylinder,
and small, medium, and large sized eight cylinder vehicles. The
inertia weights are those that are assigned to vehicles in the
table provided in the Federal Register. In this report, five
hundred pound increments are used to establish class boundaries
from 2000 to 5000 pounds. This classification of data by year,
CID, and inertia weight is not particularly informative for an
individual city since the number of observations per cell becomes
extremely small. Therefore, individual tables based on Los
Angeles and Denver data are not presented.

The data in Tables 14 through 20 indicate that NO tends
to increase as inertia weight increased for all model- year
vehicles. However, no trends are clearly definable over all
model years for HC and CO. Efforts to relate HC and CO emissions
to inertia weight by using regression analysis did not result
in significant reduction of variability.

Three histograms were constructed for each of the three
pollutants, showing Denver data, Los Angeles data, and the
pooled data from the other four cities, for 1972 model-year
vehicles as shown in Figures 3 through 5. The intervals of
each histogram were chosen so that the 1972 FTP standard for
a pollutant would form one of the class boundaries. In this
way, the percent of vehicles above and below standard can be
determined easily. However, due to the fact that the lower
limit of pollutants is zero, the fixing of a class boundary
at the 1972 standard may make the first class interval shorter
than the other intervals.

14



3.3 FUEL ECONOMY

The purpose of this report is not to predict fuel economy
(or fuel consumption) for individual vehicles based upon vehicle
parameters. This subject has been treated extensively in
reference (6). Also, the purpose of this report is not to
find the average mpg of a sample of vehicles for the purpose
of predicting the mpg response of a particular vehicle. This
application would treat mpg as a single response, not a ratio
quantity, and therefore, the arithmetic mean would be the
appropriate quantity to examine. This report addresses itself
to characterizing the fuel economy of groups of vehicles.
Fuel economy is inversely related to fuel consumption. For
this application, therefore, fuel consumption (gallons of gasoline
used) could have been considered directly. However, fuel
economy expressed in mpg, to represent fuel consumption, has
been proposed as an appropriate alternative in the current
literature. Based upon this definition, the data shown in
Tables 14 through 20 indicate that there are not significant
differences between the fuel economies exhibited by the different
model years in the study if the fuel economy for each model year
is averaged over all inertia weight and engine displacement groups.
From these tables, it can be seen that fuel economy is highly
dependent on inertia weight and engine displacement and that
inertia weight and engine displacement are highly correlated.
Thus, fuel economy decreases (fuel consumption increases) with
increasing inertia weight and increasing engine displacement.
Tables 21 through 23 display fuel economy by model year averaged
over a sales weighted selection of vehicles for the 1972 FTP,
the 1975 FTP and the cold transient, hot transient, and stabilized
portions of the Federal Test Procedure. It should be noted that
each model-year group of vehicles is sales-weighted separately
according to sales in each individual model year. Therefore,
changing inertia weight trends with model year confound attempts
to 1solate model year differences in fuel economy due to emission
control systems. It can be noted that the results of the FY71
Emission Factor Program (Table II-7) in the four combined cities
indicate a linearly decreasing trend in fuel economy. The 1971
model-year vehicles appear to have approximately 7% poorer fuel
economy than 1966-1967 model-year vehicles. Although such a
decrease could be expected based on engineering analysis, the
measured 95% confidence intervals around the fuel economy for
a given model year (four cities combined) have a width of
approximately ten percent. The results of the FY72 Emission
Factor Program (Table 21) in the four combined cities do not
indicate the same linearly decreasing trend in fuel economy,
although 1972 model-year vehicles have approximate 5% poorer
fuel economy than 1966-1967 model-year vehicles. Again, this
difference is not statistically significant. Statistically,
the null hypothesis of no model year trends cannot be rejected.
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3.4 DETERIORATION FACTORS

A deterioration factor reflects the degree by which a
vehicle's engine and ancillary control equipment depreciate
with accumulated age and mileage resulting in changes in the
vehicle's emissions. Deterioration factors were calculated
for Denver, Los Angeles, and the four combined cities. This
analysis provided overall mileage deterioration information and
is not indicative of individual vehicle deterioration with
accumulated mileage. Linear regressions versus mileage were
performed on the pooled emissions of the FY71 and FY72 Emission
Factor Programs for each model year and for each of the three
city groups. The data collected in the two studies were combined
so that a broader range of mileages per model year would be
obtained. The resulting regression lines were used to calculate
predicted emissions at a particular mileage. The deterioration
factors were then defined as:

*
d.f. = Predicted value at X mileage

Predicted value at 4,000 miles.

The use of a linear regression model to calculate deterioration
factors is not an extremely accurate method for it masks any
trends of varying deterioration rates. For example, this
technique would conceal more rapid deterioration at the lower
mileages if such a trend occurs. The California Air Resources
Board (CARB) avoids this particular problem by performing a
regression of log emissions versus mileage which results in a
prediction curve that is exponential. The CARB technique was
not used in preparing this report because there is little
evidence that the behavior of emissions over a mileage range is
more adequately represented by an exponential curve than by a
straight line. In addition, the straight line fit is the method
the EPA uses in the Certification Program and is therefore the
method used in this report. Further analysis needs to be per-
formed by studying repetitive tests on individual vehicles to
determine the most appropriate model. At present, different
vehicles tested at different mileages are the basis for inferences
about mileage effects. Factors, such as maintenance, that
distinguish one vehicle from another confound the mileage effect

*®
The deterioration factors for 1966-1967 model-year vehicles used

a baseline value of 50,000 miles instead of 4,000 miles due to
a lack of low mileage data on these vehicles.
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in this type of analysis. Repeated measurements of emissions
over mileage on the same in-use vehicle would eliminate these
confounding factors.

Deterioration factors for the 15,000 - 60,000 mile range
are displayed by 15,000 mile intervals in Tables 24 through
26. The 50,000 mile figure is also presented because it is the
reference deterioration value that is defined by the Federal
Register. Caution should be used in interpreting the CARB
factors used in this report. These factors were calculated
using values read from CARB regression curves. The factors,
as given in the tables, were not directly computed by CARB.

The EPA deterioration factors stated in the tables are the
best available estimates. However, a lot of variability exists
in the emission results for any given mileage point and most of
the regression equations are not statistically significant due
to this large variability. A statistically significant regression
line is one in which the slope is tested to be equal to zero and
this assumption is rejected. The statistically significant
regressions are noted in Tables 24 - 26. A deterioration factor
of 1.0 implies that the slope of the regression line of emissions
vs. mileage is zero. It should be noted that these two
possibilities are not the same. That is, a regression line can
have a best estimate slope which is non-zero and still not be
statistically significant. Also, a regression line can have very
little variability and still have a slope of zero if there 1is
no linear relationship between emissions and mileage.

Generally, the deterioration factors indicate that HC and
CO emissions increase with increasing mileage while NOyx. either
decreases or remains constant with mileage accumulation.
However, Denver and Los Angeles deterioration values are more
erratic than are those of the other groups. Due to the large
variability of emission results which occur during vehicle
testing and vehicle-to-vehicle differences in deterioration,
the small sample sizes which result from considering just one
city group can lead to an inability to accuratecly determine
deterioration factors. CO emissions decrease for some model
years and increase for other years in Denver. For Los Angeles
and the four combined cities, hydrocarbon deterioration factors
are greater for the EPA data than are the hydrocarbon deterioration
factors computed from the CARB data. The opposite trend occurs
among carbon monoxide factors.

3.5 COMPARISON OF DATA FROM THE FY71 EMISSION FACTOR PROGRAM
WITH DATA FROM THE FY72 EMISSION FACTOR PROGRAM

By conducting Emission Factor Programs on a yearly basis,
it is possible to isolate what happens to a given model-year
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group of vehicles as it ages and to compare different model-year
groups of vehicles at the same point in their age-mileage cycle.

3.5.1 Mileage and Program Effects

An analysis of the combined FY71 and FY72 Emission
Factor Program data was performed in order to investigate
mileage effects and program effects. These results are given
in Table 27. The data from both programs were blocked into
groups of vehicles that were subject to similar emission
standards. Consequently, the emissions were analyzed in groups
separated by the model years 1966-67, 1968-69, 1970-71.

The term "mileage effects'" when used with reference to
emissions may have several connotations and may therefore be
subject to misinterpretation. Ideally, an investigation of
"mileage effects'" should only be concerned with the deterioration
of emission control perfdrmance with increasing mileage.
Practically, however, a variety of factors such as the state of
engine adjustment or repair hinder any attempt to isolate this
fundamental mileage effect. Pollutant levels were established
for each vehicle in an "as received" condition regardless of its
operating condition. Consequently, in the context of this report,
mileage effects are used to describe trends other than aging
which become increasingly prominent as the vehicle accumulates
mileage or receives inadequate maintenance. Significant mileage
effects are detected among the 1968-1969 and the 1970-1971
model-year groups.

Program effects are found primarily among the 1970-1971
model-year vehicles. Program effects in this analysis are
two-fold. They are a measure of the effect of one year of aging
on vehicles since the comparison is between vehicles of the same
model year tested one year apart. Thus, an age effect will
measure emission deterioration which can occur with increasing
age regardless of any mileage increase (such as deterioration
due to rusting of the exhaust system) as well as deterioration
due to rate of mileage accumulation. In addition to age effects,
program effects measure contractor or study design differences.
Program effects, as defined, are not a major component of
emission deterioration on older vehicles.

An analysis of deterioration due to age only was performed
on the sample of pre-controlled (1957-1967 model years) vehicles
taken in the FY71 Emission Factor Program. Although a
significant mileage effect was found, no age effect was indicated
among the 1957-1967 vehicles. These findings suggest that for
precontrolled vehicles, deterioration is a result of factors,
other than aging, such as mileage accumulation or maintenance.
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3.5.2 Performance of Vehicles in Their First Year of Operation

A major question of interest focuses on the question of
whether 1972 model-year vehicles have lower levels of emissions
in their first year of operation than the 1971 vehicles had in
their first year of operation. Table 28 displays the mean
emission levels for these two groups of vehicles.

The results of this table should be examined in light of
several factors. In Denver, where HC and CO emission levels
have been extremely high as a result of the altitude, improvements
have been made. HC emissions have been reduced 17%, and CO
emissions have been reduced 10%. NO, emission levels which have
been controlled in the state of Cali%ornia since the 1971 model-
year, remained unchanged and are lower than the mean NOy emissions
in other low altitude cities. Although no data are available
to isolate its cause, the increase in HC and CO emissions
observed for 1972 model-year cars in Los Angeles may possibly be
attributable to design changes made by the manufacturers in
response to changes in the Federal HC and CO standards and
California NO_, standards in that year. Because of the combination
of more stringent California NOy standards than in 1971, and
adoption of more stringent Federal HC and CO standards employing
new testing procedures, many manufacturers redesigned their
emission control systems for 1972 models sold in California.
In a number of cases, manufacturers switched from engine
modification as the sole means of emission control to engine
modification coupled with exhaust gas recirculation (EGR).
It is possible that the new systems introduced on the 1972
models reflected trade-offs of HC and CO control for NO_ control
or simply a lack of design optimization. Yet another pOssibility
is that the more stringent controls employed in California
and the accompanying deterioration in vehicle driveability have
led to.a greater incidence of engine maladjustment in the field
in attempts to achieve driveability improvements.

Mean HC emissions remained unchanged and mean CO emissions
were reduced by 5% when new 1972 model-year vehicles were
compared with new 1971 model-year vehicles in low altitude cities.
It is significant that NO, emissions, which were not subject to
Federal emission standards in model-year 1971 and model-year 1972,
decreased in 1972 models for the first time since emission controls
were established in 1968. Although sufficient data are not
available to determine why NO, emissions improved outside of
California in 1972 model-year vehicles, a possible explanation
is that some manufacturers chose to make one version of vehicle
to be sold in all 50 states. Thus, many vehicles sold outside of
California did, in fact, have NOx controls. In 1971, California
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had less stringent NO_, standards than in 1972. Some manufacturers
also sold 50 state veficles in 1971. However, the manufacturers
selling 50 state vehicles and the NOy control systems on the 50
state vehicles were not necessarily the same in 1971 and 1972.
Therefore, the magnitude of the 50 state vehicle effect could
likely be different for the two years, 1971 and 1972.

It should be pointed out that the HC emissions of in-use
1972 vehicles have mean emission levels equal to the 1972
Federal standard of 3.4 gm/mi and CO emission levels 12% above
the 1972 Federal standard of 39 gm/mi.

Table 29 examines the percentage of 1971 vehicles tested
in the FY71 Emission Factor Program and 1972 vehicles tested
in the FY72 Emission Factor Program which met the 1971 and 1972
Federal standards for HC and CO. These results substantiate
the results displayed in Table 28.

3.6 MILEAGE DATA

Although the primary purpose of the Emission Factor
Program is to obtain accurate emission factors for use in
calculating the exact contribution of light-duty vehicles to
total atmospheric pollution, the data collected in the program
can be used to characterize the mileage distribution of vehicles
by model year and age. )

Data points can be plotted to show the frequency distribution
using mileage as the independent variable. If the distribution
curve were known, then it would be possible to define mathematically
the probability that a randomly selected vehicle of a given model
year and age has a given mileage. In particular, the percent
of vehicles with mileages above any given point can be calculated.

A very useful distribution curve was suggested in 1950 by Weibull
to be used in analyzing product reliability or conformity. This
system of analysis is based on the Weibull equation

t-to

B
F(t) =1- exp [-—ﬁ—}

where

F(t) = Cumulative probability from t, tot
B8 = Weibull slope

n = Characteristic life (63% of the distribution
is to the left of this point)
t = Random variable
ty = Origin of the distribution.
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Figures 6 through 12 show the cumulative Weibull distributions
and the Weibull density functions,

dF (t)
at b

for model years covered in the FY72 Emission Factor Program. For
model years 1966-1971, the Weibull distributions of vehicles
tested in the FY71 Emission Factor Program are also shown. These
figures can be used to estimate the percentage of vehicles in

any model year-age-mileage grouping.
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TABLE 2

FY72 EMISSION FACTOR PROGRAM

COMPOSITE EMISSION LEVELS FOK ALL CITIES EXCLUDING DENVEK AND LOS ANGELES

COLD TRANSIENT DATA
HYDROCAKHONS=(RAMS CARBON MONOXIDE=GRAMS NOX=GRAMS
....... e e e e e o o e o o i e o e e o e o e o 0 S e o e

MF AN ARITHHMETIC GEUMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC

MILES ’ .
YEAR | N (K) ME AN S0 MEAN Sh MEAN S ME.AN Su MEAN 5D MEAN SO
1966 68 | 71.7 42.23 ZYebo 35.97 1670 | 445405 261e23 | 38be26 1e71 13,01 6455 11.07 1.89
1967 72 | 67.0 33,55 cu U1 30.04 1.56 | 406,86 185,19 | 367,89 1.59 14,35 6,76 12.72 1,69
TOTAL| 140 | 693 37.77 Z2oeuts 32.74 Jebta | 425441 225434 | 376670 1.65 13.70 6.67 11.89 179
1968 84 | S7.9 2819 24410 ?3ec6 1673 | 310490 196444 | 261401 1.86 16.84 6.96 1531 1.58
1969 B8 | 51,2 23.%6 14,59 21.32 1.594 | 330.98° 193,55 | ¢55.14 1.73 20.00 8,22 17.76 1,75
1970 | 108 | 36.R 25.29 2bets]’ 2U 39 1475 | 294499 205477 | 243.24 1.86 17.37 [y 4 16.11 leb1
1971 120 | 26«4 1%.16 Yeo2 | 1S 1e50 | 25797 165447 | 216448 184 18.46 7«11 16482 l.62
1972 ] 1640 | 1448 14.09 1de50 1340 1462 | 188445 112496 | 197498 1.86 20.19 6.8Y9 18,93 lets7
TOTAL} S40 | 34.4 " 2l.22 1.3l 17e58c 1.70 | 267468 . 180,21 | 219.B9 1.90 18.69 T.20 1709 1.58

NOX CORRECTED FOR HUMIDITY
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TABLE 3

FY72 EMISSION FACTOR PROGRAM )
COMPOSITE EMISSION LEVELS FOR ALL CITIES EXCLUDING DENVER AND LOS ANGELES

HOT

TRANSIENT DATA

HYDROCARHONS =GRAMS CARBON MONOXIDE-GRAMS NOX=GRAMS

ME AN ARTTHMETIC 6EOME THIC ARITHMETIC GEOME TRIC ARITHMETIC GEOMETRIC

MILES
YEAR | N (K) ME AN Su ME AN S0 MEAN SO ME AN Sv ME AN SL MEAN Sv
1966 | 68 | 71.7 29.25  29.33| 2z.81 1.88 | 263.56 165.38 | 216.68 1.96 | 14.32 7.36 | 12.09 1.95
\967 | 72 | 67.0 23.06  la,71] 2u0.02 1.53 | 246,26 107.50 | 225.52 1.53 | 15.71 7.60 | 16,02 1.65
TOTAL| 160 69.3 26,06  23.13| 2l.b6 1.71 | 254,66 138,43 | 221.19 1.75 | 15.03  7.39| 13.0% 1.60
1963 | 84 | 57.9 19046 17.33 | 19437 1.99 | 162.99  97.81 | 134.99 1.91 | 19.48 Tets | 17.82 1.58
1969 | =8 | 51.2 14456 mols | 1311 1.3 | 142.14  82.15 | 119.50 1.87 | 22.64 8.77 | 20471 1457
1970 | 108 | 36,k 15042  1a.71 | 12490 1.66 | 126488  81.26 | 104431 1.864 | 19.92 7.60 | 17.93 1.82
1971 [ 1720 | 26.4 12.06 S.7u | 11.11 1.67 | 135,77 128.12 | 102.64 2.11 | 19.29 7.30 | 17.61 l.61
1972 | 140 | 1a.8 G.67 bond BaTl 1.57 | 97.50 82.22| 75.13 2.07 | 20.58 7.47 | 19.10 1.51
TOTAL| 540 | 34.4 13.66  1l.4s | 11.6] 1469 | 128,94 98,59 |. 101,59 2,03 | 20.33  7.73| 18.57 1.62

NOX CORRECTED

FOR HUMIDITY
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TABLE ¢4

) FY72 EMISSION FACTOR PROGRAM
COMPOSITE EMISSION LEVELS FOR ALL CITIES EXCLUDING DENVER AND LUS ANGELES

COLD STABILIZED DATA

NOX CORRECTED FOR HUMIDITY

28

HYDROCARKONS=GRAMS CARBUN MONOXINE~GRAMS NOX=-GRAMS

ME AN ARITHMETIC GEOMETRIC ARITHMETIC i GEOMETRIC ‘ARITHMETIC | GEOMETRIC

MILFES
YEAR [ N (K) ME AN S0 ME AN Sb MEAN Sv MEAN Sb MEAN SO MEAN sD
1966 68 [ 71.7 3r.81 37.25 2894 1e86 | 375.88 187.14 | 324402 le81 10;20 5.69 8.58 1,88
1967 72 | 67. 31.725 20.16 27.63 1.56 | 370.39 145,17 | 336.61 1,63 11.02 6,05 9.53 1.75
TOTAL 140 | 69.3 33.95 9l 2HecH 1.72 | 373.06 166429 | 330.44 l.72 10.62 5.87 Y406 l1.81
1964 Ra [ 8§79 23.16 1759 18.62 Je90 | £57.92 195405 | 21185 1.96 14.04 6.86 12.37 170
1969 HE | 5]1.7 t7.746 1Ohetsn 16.G3 1.50 | 264452 149.95 | 19930 1.99 16.58 7.03 l4.88 1.65
1970 [ 108 | 36.# 17.02 laens laeal 1.67 | 201s16 176438 | 150.52 2.19 13.80 624 12.45 1.60
L9711 | 120 | 26h.4 14,92 12473 1¢.91 1.61 [ 195015 154,49 [ 149,69 2414 13.32 5.35 12.08 l.62
1972 | 140 | 14.R 16,79 Bent 9.11 Yo79 ] 139,94 112.57 98,81 2,66 13.70 5.31 12.061 1.53
FOTAL| 540 | 34.4 15.99 13.8% 13e¢2 1,80 | 199,86 154,38 | 148.81 2.28 14.16 bele 12.76 1.62




TABLE S

FY72 EMISSION FACTOR PROGRAM

EMISSION LEVELS FOR DENVER

coL

D TRANSIENT DATA

NOX CORRECTED FOR HUMIDITY

29

HYUROCAKHONS~-GRAMS CARBON MONOXIDE-GRAMS NOX=-GRAMS
ME AN ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES
YEAR | N (K) MEAN sh MEAN Su MEAN Su MEAN SO MEAN SO ME AN SO
I
1966 17 | 606 Gl Y2 31.87 3Ye07 158 517.9d 21312 | 470643 154 9.95 5.95 B.08 208
1967 18 | 69,6 59,08 31.76 53,57 1.58 | €69.33 179,08 | 647,33 1.31 6,40 2,77 5.80 1.68
TOTAL| 15 | 65.3 52.01 32e.¢3 4ne |9 1e61 | 59578 208410 | 557.78 lLet7 8.15 4.H6 6.81 1.91
1968 ?1 [ Slea 38.71 72502 33409 1e71 | 59664 34)1.3Y9 | 47Be066 1.73 9,95 4491 BetsS 1.93
1 969 22 | 6.1 3041 Ge55 29ec2 ledo | 902.20 20%.71 | a6le27 1.54 10.66 4e76 Y.70 157
1970 27 | 316 2h.32 nevl ¢le19 1e33 | 456410 192.39 | 418.6% 1+54 12.46 474G 11.53 1.52
1971 30 | 1K.2 2k, 24 11.45 24436 l.46 | 402.58 220,61 | 356,12 1.64 11.58 5,86 10,31 1.62
1972 35 (14,1 26,37 29 .09 2l.96 le62 | 385,98 164,50 | 348,53 1.63 12.31 6,35 10,90 1.66
TOTAL| 135 | 29.6 29.30 19.70 26419 1.53 | 649,19 225,95 | 399,49 1.63 11.54 S5.47 10.27 1.66
i
I



TABLE 6

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR DENVER

HOT TRANSIENT DATA
HYDROCARBUNS-GRAMS CARBON MONOXIDE-GRAMS NOX~GRAMS

MEAN ARITHMETIC GEOMETRIC ARTTHMETIC GEOMETRIC ARITHMETIC GEOMETRIC

MILES
YEAK | N (K) MEAN SO MEAN SD MEAN SD MEAN SO MEAN Sb MEAN SD
N S S SN I I S L S N A——
1966 17| 60.6 29.26 20.76 25499 1.61 | 397.18 181.85 | 362.18 1+55 8.67 6.18 6452 2432
1967 18 | 69.8 42450 29.28 36.08 173 | 478.86 184.64 | 446.97 1.047 7.81 Se22 6.33 2.00
TOTAL| 35| 65.3 36.08 20,01 30.53 1.71.1 439,19 185,27 | 403,56 1.52 8.22 S5.64 6,42 2413
1968 21| 5148 2lela 6e57° 2016 1.38 | 292.38 113,39 269.57 1.54 12.59 5459 11.58 1.51
}9b9 22 | 46l 18.68 394 18.27 1.25 | 290.76 134.24 | 263.08 1.58 12.52 Se82 11.15 l.68
%970 27| 31.6 17.70 5.60 17.01 1.32 | 253.12 97.02 | 235.59 1.48 14.34 4846 13.51 1.45
971 30 | 1&.2 17.04 4,96 16.36 1434 | 248.33 116460 | 225.31 1.57 11.38 5.17 10.36 1+54
1972 35| 14.1 15.05 4454 14.36 1.37 [ 253.64 111.80 | 228.20 1.63 13.30 6643 11.87 l.66
TOTAL] 135 | 29.6 17.56 Seac 16.77 136 | 264443 114617 | 240453 156 12.84 5.64 1166 1.57
I S S SO SOy LU USRI VU I U S J

NOX CORRECTED FOR HUMIDITY
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TABLE 7

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR DENVER

COLD STABILIZED DATA

HYDROCARBONS-GHAMS CARBON MONOX]DE-GRAMS NOX=GKRAMS

ME AN ARITHMETIC GEOMETRIC ARITHMETIC w GEOMETRIC ARITHMETIC GEOMETRIC

MILES
YEAR | N (K) ME AN S ME aN SL MEAN SD MEAN sL ME AN sD MEAN sD
_____ SR S S A PR PRI SR SN SRy F S
1966 17 | 606 37.33 b U6 3l.69 170 | 477,58 232.03 | 427.96 le63 B.06 6.21 5.8 2etsl
1967 18 | 69,8 54,51 42405 43,82 1.91 | 620465 243.65 | 577,11 l.48 6.04 4445 4,063 2.16
TOTAL[ 35 | #5.3 46416 35.77 37.56 1.83 | 551416 245.52 | 499.10 159 702 Se4( 519 ce27
1968 21 | 51.4 224949 b2y 20,32 1.58 | 354,68 318,28 | 281,31 1.93 10.01 4.85 8.91 1.67
1969 ?e | 4641 21.07 44173 20eb2 1.28 | 352417 146.64 | 316.59 1.67 10.23 6.11 8.71 1.83
1970 27 | 31.6 19.39 b0 18.54 134 | 319695 120464 | 296415 les4 1140 4.01 10.71 le46
1971 30 ) 18.2 17.93 7.364 10e9Y le36 | 287473 146.48 | 254.55 1.69 9.08 4493 Bel04 l1.64
1972 35 | 14,1 15.72 S5.13 14490 1.40 | 292415 134,76 | 259.03 l.70 10.22 4,82 911 1.65
TOTAL| 135 | 29.6 11695 HBeul 17.72 1.42 | 315.44 177.03 | 277.38 l.68 10.17 4,92 9.05 1.65

NOX CORRECTED

FOR HUMIDITY !
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TABLE 8

FY72 EMISSION FACTOR PROGRAM
EMISSION LEYELS FOR LOS ANGELES

coL

D TRANSIENT DATA

HYUROCARBONS-GRAMS CARBON MONOXIDE-GRAMS NOX=-GRAMS

ME AN ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC W GEOMETRIC

MILES
IYEAR | N (K) MEAN SD MEAN So MEAN SU MEAN SU MEAN SD MEAN SD
1966 17 | 73.0 28.9¢ 26.00 23465 “1e78 | 40090 163437 | 361401 1.67 14.89 8430 1239 2400
1967 18 | 667 27.12 18.19 22032 1.89 | 366,98 245.98 | 309.07 1.80 l6.14 7.02 14.36 1.72
ToTAy| 35 ]69,7 27,99 22.0i 22.95 1.83 363.46‘ 207,63 | 333.29 l.74 15.54 7,58 13,37 1.85
1968 21 | 65.0 29.84 19.12 26.60 156 | 31366 143.93 | 284+60 1.8 2146 B.56 19.73 1«54
1969 22 | 49.5 26437 17.32 2244 1.77 | 346.88 Y8.11 | 332449 1.36 19.60 6.04 18.80 l.3%
1970 27 | 402 3l.82 29en0 254 183 | 36298 166.69 | 327.79 159 19.32 S5.86 18432 le42
1971 30 | 32.1 19.32 .26 17.35 139 | 284433 104499 | 268415 141 17.51 4497 16.85 133
1972 35 [ 17.¢ 17.82 18.59 le o84 l.66 | 233,43 83.60 | 218.11 1e47 18.12 4,97 17.48 1.31
TOTAL 135 | 37.9 24,422 20409 2uecYy 1.71 | 30162 128.65 | 276457 1.52 18.98 6.0 18.05 1.38
---------------------------------------------------------------------------------- - - = W = A - -

NOX CORRECTED

FOR HUMIDITY
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TABLE 9

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR LOS ANGELES

HOT TRANSIENT DATA
_____________ e e o e 2 o ] e e o e A o 2 e
HYDROCARBONS=GROMS CAKBON MONUXIDE-GRAMS NOX=GRAMS
_______________________________________________________________ - ————— - - — - ——— - - - - - - ]
ME AN ARTTHMETIC T OtUMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES ‘
YEAR | N (K) ME AN Su mEAN Sh 1E AN sD MF AN SO MEAN sD MEAN 9]
1966 ; 17 | 73.0 22.22 34436 la .03 .06 | 244,30 152,14 | 201,17 1.95 15.17 7.52 12.64 2.05
]967: 18 | 6E,7 15.39 11,98 le.70 1,82 ]| 203,96 141,46 164,19 1,99 17,10 7,80 14,99 1.79
TOTAL] 35 | 69.7 176 PHern 13e /¢ le93 | #3456 146.00 1#1e21 1697 16.16 Te62 13.80 191
19A8 21 | 5.0 21413 1babu | a0 | 1594853 THea5 | 140430 le71 214,05 B39 19.15 le61
1969 22 | 49,5 15,67 13.20 13.3% 1.6) | 180,45 B0,13 | 154,14 1.58 20,72 6,58 19,72 1.39
1970 27 | 40,2 Plhetsl) PUel® 1held lo86 | 20954 108,34 | 185,19 let7 19.46 6,84 18.06 1.52
1971 30 | 32.1 12.00 %-Yd 1130 le4l 156431 #l.08 | 139.72 l1.61 18.05 Hel2 17.33 le34
1972 35| 17.6 11.0R lu.ed 9.15 1.79 ] 113,87 56,45 Y9 .46 l.74 17.82 5,84 16,94 1.39
TOTAL] 135 | 37.9 1946 14403 172eb4 1677 | 16044 Hb.92 | 13912 le74 19.17 6e51 18.02 le04

NOX CORRECTED

FOR HUMIDITY

33




TABLE 10

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR LOS ANGELES

COLD STABILIZED DATA

__________ o e o o e = e o e e e e e
HYDROCARBONS~-GRAMS CARHBON MONOXIDE=-GRAMS NOX=GRAMS

ME AN ARITHMETIC GEUMETRIC ARITHAMETIC GEOMETRIC ARITHMETIC GEOMETRIC

MILES
YEAR | N - (K) MEAN sD ME AN St "MEAN SD MEAN SO MEAN SO MEAN SD
————— o e b - o - = e o e e = e e e e o S Y e S T G W b R e e = s e = - ey
1966 17 | 73.0 30,87 59,49 17,84 2.24 | 340,13 197,60 | 284,30 1.92 10,68 7.03 8,38 2.17
967 18 | 66.7 19.76 2058 l4ebb 2410 | 291.27 182.05 | 233.93 2.06 11.61 6473 9.82 1.85
TOTAL| 35 | 69.7 25.15 43.76 1614 2.15 | 315.00 188.57 [ 257.17 199 11.16 6.79 9.10 2400
19683 21 | 65.0 ?T.4] 25.69 2030 2615 | 224.37 137.H6 | 179.36 2el4 15.62 6.4 la4.06 le66
1969 22 | 49.5 20.43 26468 14.61 2¢23 | 285409 18311 | 225.97 2413 14.88 6.67 13.75 1.49
1970 27 | 402 24,451 25405 1%.67 1.93 | 313.04 16H.B9 | 265.70 1.88 14.02 5.92 12.6¢2 1.66
1971 30 | 32.1 14.71 HeH] 13.00 le61 | 236,08 126414 | 199.84 1.88 10.87 3.63 10.23 145
1372 35 [ 17.6 12.72 18.20 beBY 2.12 | 184,86 126,06 | 147,59 2.01 10.64 3.99 10.04 l.40
TOTAL] 135 | 37.9 13.06 21455 13.83 Zell | 244,30 152.73 | 196.21 2.04 12.83 5.62 11.71 1.55
................................................................ g gy g g

NOX CORRECTED FOR HUMIDITY
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TABLE 11

FY72 EMISSION FACTOR PROGRAM

COMPOSITE EMISSION LEVELS FOR ALL CITIES EXCLUd;&G DENVER AND t0S ANGELES

1972 FTP

% BELOwW HYDROCARBONS GM/MI CARBON MONOXIDE GM/MI ° NOX GM/M] I
LEVEL : i
- - - X - - ————
ME AN ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEQMETRIC
4ILES
YEAR N (<} HC co NOX | MEAN SO MEAN - SO MEAN £l MEAN 50 MEAN 50 ME AN SO0
1966 k 68 [ 71.7 4 1 47 10.54 B.64 8.81 1.72 | 109.46 53459 97.82 1463 3.09 1.54 k 2.67 1.82
1967 72 | 5T 0 3 49 8.64 S.16 7.76 1.54 | 103.63 39.26 95,95 1.51 3.38 1.64 3.02 1.64
TOTAL) 160 ) 69.3 0 2 “8 9.56 7.11 8.25 1.63 | 106,46 46,69 96,85 1,57 3.24 1.59 2.84 1.73
196+ A6 | 57,9 10 “la 32 6.85 5¢49 5473 1.72 75.84 4135 65.27 1.78 4412 1.67 3.75 1.57
1969 HE | 51,2 17 13 17 5,54 3.16 S.04 1,48 76,73 41.94. | 67,23 1.69 4.88 1,90 4,43 1.62
1970 ] 108 | 36,K 21 24 21 S,.64 5.04 4,71 1.68 66,15 45,67 55,16 1.82 4,16 1.61 3.85 1.51
1971 {120 | 26,46 37 26 22 G4 2450 4400 150 6042 39.45 50.94 1.81 4e24 1.57 3.89 1.58
1972 [ 160 | 14oM o 52 17 3.42 2450 3.03 1.63 43.79 25.84 36,31 1.91 4452 1.55 4423 147
TOTAL| 540 | 34.4 32 4 el 4096 395 4422 1.69 62.31 40040 5].55 1.89 4¢38 1.66 4403 1.55
________________ e T S e bttt ————— - - o = e o -
NOX CORRECTED FOR HUMIDITY
«
LEVELS 4
HC 3.4 GM/MI
CO 39.0 GM/MI
NOX 3.0 GM/MI :
NATF: SFF TEXT _ON_PAGF_14
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TABLE 12

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR DENVER

1972 FTP

% BELOW HYDROCARBONS GM/MI ' CARBON MONOXIDE GM/MI NOX GM/MI
LtveL © . . ‘
AR AN ARITHMETIC GEOME TRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES
YE a& Y {K) aC Cco NOX | MEAN So ME AN SD MEAN SD ME AN SO MEAN SO MEAN SD
19646 17 | 60t [{] G 71 10.97 7.4l 9.64 1.59 | 132.73 55.71 | 122.91 1.49 Ze40 1.57 1.92 2.07
1967 18 [ 69K 1] 1] 83 15.23 9.55 13.16 1.70 | 172.00 Sl.43 ] 165.08 l.34 1.67 0.90 1.43 1.81
TOTAL] 35 | 65.3 0 ) 77 13.106 Be713 11.31 1.68 | 152.93 56,39 ] 143.04 1.46 2.02 1.31 1.65 l:?i L
1
1963 1 21 [ 91,6 i} [V} -¥4 8,23 5,22 7.22 1.62 | 121.51 .53.14 103,60 1.74 2.66 1.20 Z.37 1.71
1909 . 22 | 46} 5 1} 73 6.86 160 €67 1.29 113-92 42.50 | 105.81 1.50 2.79 1.38 2.50 1.60
19790 : 27 3l.6 ¥} ) 48 6.36 172 hel5 1430 | 102495 37.78 96.49 1.4% 3.18 1.09 3.00 1e44
1971 ! 30 14,2 3 7 63 HeH9 Z2l.18 Se59 1.37 92,04 44,15 83.11 1.58 2476 1.34 Zel8 1.58
1272 ¢ 135 14.1 14 Y 4y 5.61 44,36 4,97 1,53 90,42 35,79 82 .84 1,56 3.00 1,37 2.71 1.60
! .
TUTAL!IJS 9.6 5 «“ 94 6,43 J.41 5.52 1.46 | 101495 49,79 G2.10 1.57 2.90 1.28 2.62 1.58
1
..... O RN N AU VS ENION IOUE RN RUIpION AOSUAS RO ISR WS-

NOX CORRECTED FOR HUMIDITY

°

LEVELS

HC 3.4 GM/MI
CO 39,0 GM/MI
NOX 3.0 GM/MI

2

NOTF: GFF TFXT ON PAGF 14
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TABLE 13

FY72 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR LOS ANGELES

1972 FTP

¥ HELOw HYDROCARBONS GM/M1 CARBON MONOXIDE GM/MI NOX GM/MI
LEVEL ® -
............... e e e ———— - - B L T e T
ME AN ARTTHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC !
MILES 4
Yeaw [ (k) [ HC  CU  NOX | MEAN SO | MEAN SO | MEAN SO | MEAN SO [ MEAN SD | MEAN su
1966 | 17| 73.0 |12 6 a7 7.97 11431 5.66 1.96 | 98.81 42,27 | 88.84 1.67 3.41 1.97 2481 2,03 ]
1967 | 18 [6r,7 |28 11 28 6425 4475 | 5,03 1.94 | 87,77 52,25 | 74.2% 1.864 3.70 1.75 3.27 .72
TuTaL| 5 [rv.7 | 20 9 31 7.09 8450 5.33 1.93 [93.13  47.30 | 8l.01 1.76 3.56 1.84 3,04 1,87
1vb8 21 14 1s 19 Teb3 5454 6439 1.77 71.74 32,31 64,77 l1.61 4494 1496 4,54 1.55
1959 {22 13 . 9 1a 6426  5.50 5.07 1.86 | 84.26  32.63 | 77.95 1,53 | 4.60 1465 4436 1.39
1970 | 27 1o 1 7451 Tolb | 5.94 1.84 | 90,14 42.49 | Bl.0l 1.62 | 4.4 1.50 4415 1449
1971 § 30 33 lo e? 4e54 1,77 | 4.24 1.66 | 69.39 26.88 [ 65.12 1.43 3.78 1.02 3.65 1.33
1972 | 351170 57 31 31 “.07 4.87 3.24 175 | 55.77 ° 25.41 | 50.51 1.58 3.83 1.15 3.68 1.33
ToTaLf 135 | 37,9 |36 17 e 517 5.32 | 4465 1.82 [ 72.80 33,97 | 65.53  1.60 “.24 1468 4400 1.42
: ' i
t

®
LEVELS
HC 3.4 GM/M
CO 39.0 GM/M
NOX 3.0 GM/M

NOTF 2

1
1 y
I

SFF TFXT ON PAGF 14
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INERTIA WT.

(L8s)
< 2000
4 HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501~-3000
HC
co
NOX
GAS MILEAGE

3001-3500

HC

co

NOX
GAS MILEAGE

" 3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE 14

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

<150 151-250
MEAN SD P MEAN sD
N= 4 N= 0
19.65 27,11 0.0 0.0
88496 21.15 0.0 0.0
1.73 0.62 0.0 0.0
19.76 2.99 0.0 0.0
N= 0 N= 1 -
D0 0.0 12.55 0.0
0.0 0.0 |153.57 040
0.0 0.0 | .07 0.0
0.0 ,040 12.70 0.0
N= 0 ‘N= 13
0.0 0.0 8.21 5.79
0.0 0.0 95,75  44.73
0.0 0.0 2.90 125
0.0 0.0 16,31 2.13
N= 0  N= 2
0.0 0.0 5,70 2.45
0.0 0.0 96.11 3l.44
0.0 0.0 3.63 ° 0.13
0.0 0.0 16.644 1.41
N= 0 N 0
0.0 . 0.0 0.0
0.0 0.0 040 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
Ns 0 N= 0
0,0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 040
0.0 0.0 0.0 0.0
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= & N= 16 .
19.65 27.11 8.17 5.641
88,96 21.15 | 99.41 43.30
1.73 0.62 2.87 1e26
| 19.76 2.99 | 16,064 2.18

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

ENGINE DISPLACEMENT
251-339
MEAN SD

N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
NE O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 4
13.47 9441
90.89 45,99
4,23 1.87
15,33 1.61
N= 7
T.74 2.58
72.88 42.31
3.83 1.28
13.59 1.72
N= 12
11.45 3.32
118.92 31.05
3.26 1.26
13.04 1.07
N= 2
8.66 0.33
125.61 12.81
2.86 0.58
11.88 1.68
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= O
0.0 0.0
0'0 000
0.0 0.0
0.0 0.0
N= 25
10.51 4471
102.08  40.23
3.55 1.33
13,61 1.57

NOX CORRECTED FOR HUMIDITY

MODEL YEAR=1966

38

(cIo
340-399 > 400 TOTAL
MEAN SD MEAN SD MEAN SD
P---- -------- - e e .- - AP Dy - e - - en oo an o
N= 0 N= 0 N= &4
0.0 0.0 0.0 0.0 19.65 27.11
0.0 0.0 0.0 0.0 88,96 21.15
0.0 0.0 0.0 0.0 1.73 0,62
0.0 0.0 0.0 0.0 19.76 2.99
N= 0 N= 0 N= ]
0.0 0.0 0.0 0.0 12.55 0.0
0.0 0.0 0.0 0.0 153,57 0.0
0.0 0e0 0.0 0.0 1.07 0.0
0.0 0.0 0.0 0.0 12,70 0.0
N= 0 N= 0 N= 17
0.0 0.0 0.0 0.0 9,45 6.86
0.0 0.0 0.0 0.0 94.60 43.61
0.0 0.0 0.0 0.0 3.21 1.47
0.0 0.0 0.0 0.0 16,07 1.99
N trrnaccn e e- N ———
N= 0 N= 0 N= 9
0.0 0.0 0.0 0.0 7.28 2.56
0.0 0.0 0.0 0.0 78,04 39.64
0.0 0.0 0.0 0.0 3.79 1.12
0.0 0.0 0.0 0.0 14,14 1.99
N= 11 N= 0 N= 23
9.49 3.57 0.0 0.0 10.51 3.51
139.17 85.89 0.0 0.0 128.60 62.79
2433 1.62 0.0 0.0 2.82 1.49
12.23 2.99 0.0 0.0 12.64 2,30
N= 8 N= 2 ‘N= 12
13.72 12.71 6.75 0.47 11,72 10,58
104,44 52.26 |122.82 34,75 |111.03 44,25
4,08 2.12 3.12 l.45 3.71 1.84
12.07 1.94 11.96 1.47 12.02 1.68
--------------------------------- R LY.
N= 0 Ne 1 N= 1
0.0 0.0 S.61 0.0 5.61 0.0
0.0 0.0 100.75 0.0 100.75 0.0
0.0 0.0 3.3% 0.0 3.34 0.0
0.0 0.0 10.60 0.0 10.60 0.0
N= 0 N= ] N= 1
0.0 0.0 11.26 0.0 11.26 0.0
0.0 0.0 232.02 0.0 232.02 0.0
0.0 0.0 1.04 0.0 1.04 0.0
0.0 0.0 9.30 0.0 9.30 0.0
N= 19 N= &4 N= 68
11.27 8.63 759 2.52 10.54 8.64
124.54 73.96 [144,60 62451 [109.46 53.59
3.06 2.00 2466 1.37 3.09 1.54
12.16 2.52 i 10.84 1.51 13.61 2.84
e L L L T T TPy b - - - - -



INERTIA WT,

(8S)
< 2000
- HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
' HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE 1S

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

<150
MEAN )
= 3
6.05 3.08
62.42 1049
1.62 1.18
27.35 4,96
Nz ]
5.85 0.0
49,42 0.0
1.54 0.0
22.60 200
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
- --—- -
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
L 0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= &
6.00 2.51
59.17  10.75
1.60 0.96
25.99 4,48

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI = GAS MILEAGE IN MI/GAL

MODEL YEAR=1967

ENGINE OISPLACEMENT (CID)

D ]
151-250
MEAN SD

N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 6
7.15 4.80
89,32 34,08
3.29 1.23
16.86 256
= 0
0.0 0.0
0.0 0.0
0,0 0.0
0.0 040
- N= 2
8.10 0.99
100.52 18.50
2.04 0.02
14.78 0.71
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
o.o 0.0
0.0 0.0
0.0 0.0
0.0 040
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 8 -
7.39 4410
92.12 30.09
2.98 1.19
16.28 2.28

NOX CORRECTED FOR HUMIDITY

251-339
MEAN sD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N 7
10.28 5.81
111.40 23,88

2.25 0.75
14.71 0.72
N= 15
$.00 3.58
105.46 44,55
3.69 1.62
13.23 1.22
N= 19
10.04 8.16
108,72 37.88
3.51 1.14
12.78 1.75
N= 2
9.12 0.86
126.86 1.92
2.71 0.49
13.15 0,07
b——------———-——-’
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 o.o
0.0 0.0
e oee -
= 43
9.67 6.16
108,86  37.13
3,33 1.26
13.264 1.57

39

340-399 > 400 TOTAL
MEAN sD MEAN SD MEAN SD
= 0 = 0 ‘N= 3
0.0 0.0 0.0 0.0 6.05 3.08
0.0 0.0 0.0 0.0 62.42 10.49
0.0 0.0 0.0 0.0 1.62 1.18
0.0 0.0 0.0 0.0 27.35 4,96
= 0 N= 0 N= 1
0.0 0.0 0.0 0.0 5.85 0.0
0.0 0.0 0.0 0.0 49,42 0.0
0.0 0.0 0.0 0.0 1.54 0.0
0.0 0.0 0.0 0.0 22.60 0.0
= 0 = 0 N= 13
0.0 0.0 0.0 0.0 B.84 5.40
0.0 0.0 0.0 0.0 |101.2} 30.01
0.0 0.0 0.0 0.0 2.73 1.10
0.0 0.0 040 0.0 15.63 1.88
T L e e Y Ty -
Nz 1 = 0 N= 16
6.71 0.0 0.0 0.0 8.86 3.50°
126.27 0.0 0.0 0.0 |106.76 43,35
2.64 0.0 0.0 0.0 3.62 1.40
12.50 0.0 0.0 0.0 13.18 1.18
e ecrcccsceovaacee pmanomo oo - e D e - - - - -
N= 6 N= 2 = 29
6.49  0.92 7.28 1.39 8.98 6.74
97.46 49,32 | 79.36 4,36 [103.80 37,92
3.40 1.60 6.15 1.94 3.57 1.44
12.32 1,34 | 13.19 0.57 | 12.83 1.64
= 6 N= 2 N= 10
7.25 1.66 9.64 2.79 8.10 1.93
112.23  58.22 [131.90 40.11 [119.09 46,30
4,56 3.22 3.76 1.94 4403 2.61
12.20 1.01 | 11.37 1.68 | 12.20 1.1%
ORI SO ———— e ——e ]
= 0 N= 0 = 0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
= 0 N= 0 N= O
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
N= 13 N= & = 72
6.86 1.28 8.46 2.26 8464 5.16"
106,49 50.16 |10S.63 38,24 [103.63 39,26
3.88 2.42 4.96 2.10 3.38 1.64
12.28 1.09 | 12.21 1.55 | 13.64 2445




INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501~4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501~-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

<150
MEAN )
= 3
11,48 9.74
102.06 47.18
1.55 0.37
18.93 3.28
= 1
27.02 0.0
113.87 0.0
2,03 0,0
15.90 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 040
0.0 0.0
N= Q
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0'0 0‘0
0.0 0.0
0.0 0.0
0.0 040
NE 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 4
15.37  11.12
105,01 , 38,97
1.67 0.38
18.07 2.94

N

TABLE 16 .

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

151~

MEAN

10.88
112.65
S5.10
13.81

4.40
55.23
5.91
15.68

6.15
67.81
© 431
16.37

MODEL YEAR=1968

ENGINE DISPLACEMENT

250

SD

0

1.58
1.25

T.37
19.63
1.03
2.57

3“‘1
18.67

0.16

l|96

4425
33.64
1.53
2453

OX CORRECTED FOR HUMIDITY

25

MEAN

N=

0.0
o.o
0.0
0.0

15.44

4.82
52.12
3.92
15.48

N=

7.21
63.58
4,51
14.52

N=

8.69
95.70
S.18
12.25

6.03
59.03
4.16
14.83

o o= - - -

© 40

{(CID)
1-339 - 340-399 > 400
sD MEAN SD MEAN SD
0 = 0 = 0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0 = 0 N= 0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
7 = 0 = 0
1.96 0.0 0.0 0.0 0.0
14.99 0.0 0.0 0.0 0.0
l1.08 0.0 040 0.0 0.0
l1.18 0.0 0.0 0.0 0,0
14 N= 7 N= 1
2.04 5.84 1.45 8,78 0.0
37.33 83,56 25.62 [127.01 0.0
1.24 2.72 1.24 1.19 0.0
2,48 13.59 1.31 11.50 0.0
11 N= 12 = 4
7.73 7.09 @.50 11.88 12.77
25.13 85,72 36.92 78.85 30.16
1.53 4,97 1.63 5.15 0.94
1.96 12.16 1.02 11.98 1.21
3 = 4 ’ N= &4
3.15 6,39 0.84 674 2.25
47.45 | 115.59 36478 | 136467 88,59
2.92 4,60 lel1} 3.96 2.31
1.42 11,60 0.56 10,22 2.0
0 = 0 N= &
0.0 0.0 0.0 3.13 0.79
0.0 0.0 0.0 52429 . 24.34
0.0 0.0 0.0 4495 2.22
0.0 0.0 0.0 10.88 2.10
0 N= 0 = 0
0.0 0.0 040 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0,0 0.0 0.0 0,0
0.0 0.0 0.0 0.0 0,0
35 = 23 N= 13
4,71 6,59 3.34 7.37 T4
32,44 90.26 34.46 92.17 60,73
1.48 4,22 172 4442 2.00°
2.19 12.46 1.23 11.02 1,85

TOTAL
MEAN )
N= 3
11.48 9.74
102.06 47.18
1.55 0.37
18.93 3.28 {
NE 2
17.61  13.30
104.24 13,62
2.08 0.08
16.52 0.92
N= 11
4.97 1.87
48.18 16,09
3.67 1.09
16.35 1.76
N= 24
5.79  2.91
69.46 39,06
3.55 1,64
14.53 2.26
N= 29
7.61 7.12
74.27  31.64
4,89 1.45
13.15 1.85
N= 11
7.15 2.17
117.83 59,18
4,53 1.98
11.22 1.75
N= &
3.13 0.79
52,29 24.34
4.95 2,22
10.88  2.10
L L L L T TR
N= 0
040 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 84
6.85 5,49
75.864 41,35
4.12 1.67
L 13.66 2.69




INERTIA WT,

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001=-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

<150
MEAN SO
N= &
4429 0637
38,77 18,68
2.55 0.94
24.08 3.73
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
e ccceperacaae
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
hecrrcccccrccce-
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
M= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
[
4429 0437
38,77 18.68
2455 0.94
24.08 3.73

TABLE 17

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE OISPLACEMENT FOR
ALL CITIESs, EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1969

ENGINE DISPLACEMENT (CID)

NOX CORRECTED FO

F 151-250
MEAN SD
N= 1
3.25 0.0
33.25 0.0
1.97 0.0
19.10 0.0
N= ]
4,55 0.0
76.69 0.0
3.69 0.0
19.90 ° 0.0
N= 7
4.78 2450
45,45 12.69
5.16 1.37
16.47 1.56
N= ]
S.79 0.0
112.48 0.0
1.59 0.0
15.20 0.0
= ]

2.85 0.0
52.83 040
3.50 0.0
19.10 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

N= 0
0.0 0.0
0.0 0.0
0-0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
000 0.0
=11
4,56 2.10
53.95 24,17
4.26 1.74
17.04 1.90

R HUMIDITY

251-339
MEAN SO
= 0
0.0 000
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 4
5,95 0445
68,28 20,25
4,62 1.24
14,24 1.57
N= 11
6,08 5.36
68.20 57.99
5.75 2.13
14.11 1.46
N= 7
6,57 4,05
92448 76.97
5.51 2450
13.26 2.15
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 22
6,21 4.29
75.94 59,05
S.47 2.09
13.85 le74

41

340-399
MEAN SD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 2
6.29 1.55
91.81 53.49
4,18 0.56
13.43 1.75
N= 8
5.48 1.65
89.36 28.17
3.89 1.69
13.07 1.13
N= 13
5.68 2,40
83.80 33.98
4,56 1.31
12'69 0.94
= 9
44604 1.16
T4.64 38.11
6.27 1.82
12,63 1.09
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 32
5.38 1.88
83.11 33.61
4.85 1.75
12.81 1.04

( > 400
MEAN SD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0,0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0,0
0,0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 6
7.57 6,74
103.35 47.92
4424 1448
11.8‘. 1.03
N= 9
5.66 1.67
87.41 30,57
4.98 2.06
11.91 2445
= 3
4.02 1.21
69,64 13.49
6.93 0.40
10.73 0.29
N= 1
3.19 0.0
58,01 0.0
5.59 0.0
9.70 0.0
N= 19
S5.87 44,00
88,09 35,47
5.08 1.83
11.55 1.77

TOTAL
MEAN SD
N= S
4.08 0.56
37.67 16.36
2e44 0.85
22.89 3.87
N= 1
" 4.55 0.0
76.69 0.0
3.69 0.0
19.90 0.0
N= 13
5437 1.96
59,61 27.13
4,85 l.22
15.21 1.98
N= 20
5.83 4.02
78.88 47.27
4,80 2.21
13,72 1.40
= 27
6,23 4,03
89.25 49.56
4469 1.72
12.79 l.62
N= 18
S.15 1.49
81.03 34.15
5.62 2.00
12.26 1.95
= 3
4,02 1.2}
69,64 13,49
6.93 0.40
10.73 0.29
N= 1
3.19 0.0
58.01 0.0
5.59 0.0
9.70 0.0
N= 88
5.54 3.14
76.73 41.94
4.88 1.90
13.45 2.53



INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

H

TABLE 18

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES’

<150
MEAN SD
N= 8
2.99 0,96
34.58 15.06
3.58 0.97
23.23 2.84
N= &4
4464 3,38
46,03 29.22
3.04 0.42
21.95 3.65
N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0,0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0,0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 12
3.54 2.09
38,40 20.22
3.40 0.85
22.79 3.06

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1970

ENGINE DISPLACEMENT (CID)

F 151-250 251-339
MEAN SD MEAN SD
N= 0 N= 0
0.0 040 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 2 N= O
3.56 0.80 0.0 0.0
34,95  19.59 0.0 0.0
3.24 1.39 0.0 0.0
21-61 1.97 0'0 000
N= 13 N= 1
3.76 1.23 3.93 0.0
42,54  17.38 | 39.26 0.0
3.97 1.37 3.03 0.0
19.13 2.64 | 14450 0.0
N= 2 N= 9
4454 1449 5.05 3.42
78.97 B4.32 | 61.20 29.36
4445 4,13 3.93 1.21
14,51 3.11 14,29 1.30
________________ e e cmmc——————
N= 0 N= 11
0.0 0.0 4460 1.22
0.0 0.0 54,07 21.98
0.0 0.0 5.69 1.64
0.0 0.0 13.36 1.064
N= © N= ]
0.0 0.0 8.23 0.0
0.0 0.0 38,43 0.0
0.0 0.0 S.l1 0.0
0.0 0.0 12.40 0.0
---------------- o o o e -
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 0 N= 0O
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 17 N= 22
3.83 1.18 4.92 2.41
45,93 29,26 | S55.60 24.49
3.94 1.64 4.82 1.65
18.68 3,33 | 13.73 1.20

NOX CORRECTED FOR HUMIDITY

42

340-399 > 400
MEAN $D ME AN )
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 0 NE .0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 1 N= 0
6443 0.0 0.0 0.0
114,06 0.0 0.0 0.0
2.33 0.0 0.0 0.0
14400 0.0 0.0 0.0
N= 9 N= 1
6.66 4.85 | 13.28 0.0
83,03 47.94 | 168,85 0.0
3.49 0.83 1.82 0.0
12.78 1.21 9.10 0.0
N= 17 N= 1
8.55 10.07 6.49 0.0
82.43 42.61 [115.93 0.0
4,12 1.96 2.17 0.0
12.37 1.61 | 12.80 0.0
N= 9 N= 1l&
4,70 1.06 5.57 3.10
70.50 21.99 | 84.18 83,96
4.21 0.94 4.21 1.36
12.11 1.38 | 11.00 1.53
N= 0 Nz S
0.0 0.0 8.29 7.12
0.0 0.0 63.86 30,37
0.0 0.0 6410 2.17
0.0 0.0 11,48 2,45
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 36 N= 21
7.06 7.38 6.63 4,48
80.48 39.08 | B4.89 72,65
3,964 1.51 44645 1.86
12.44 1.646 | 11.08 1.75

TOTAL -
MEAN )
N= 8 -
2499 0.96
34,58 15.06
3.58 0.97
23.23 2.84
N= 6
4,28 2.70
42.34 24,93
3,10 0.71
21.83 2.95
N= 15
3.95 1.33

3.80  1.36
18.30  3.08
N= 21
6.09  4.20
77.38  46.59
3.69 1.41
13.28  2.01
N= 29
6.98  7.88
72.83  38.35
4.65  1.99
12.75 1,49
N= 26
5.36  2.53
77.14  65.31
4,25  1.18
11.45  1.55
NE S
8,29  T.12
63.86 30,37
6.10 2,17
11.48  2.45
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N=108 )
S.64 5,064
66415  45.67
4.16  1.61
13.80 3,63



INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX

GAS MILEAGEI

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX

GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE 19

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI -~ GAS MILEAGE IN MI/GAL

MODEL YEAR=1971

ENGINE DISPLACEMENT
251-339
MEAN  SD

N= 0
0.0 0.0
0.0 0.0
0.0 0.0
L 0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 2
3.38 0.04
47.15 9,60
2.89 0.25
13.66  2.664
Nz 10
5.19 2.69
46.11  19.56
4,26 1.01
13.75 1.09
= 1
2.56 0.0
33,96 0.0
5.09 0.0
13.60 0.0
N= 1
4,27 0.0
59.70 0.0
5,45 0.0
11.30 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 14
4.68 2,62
46.36  17.25
4.20 1.08
13.52 1.37

<150 151-250
MEAN  SD MEAN  SD
N= 13 = 0
4,49  2.42 0.0 0.0
48.86 43,48 0.0 0.0
2.61 1.02 040 040
22.73  4.50 0.0 040
o - D ]
N= 14 N= 1
3.61 1.87 2.23 0.0
48,96 26.39 | 14.78 0.0
2.97  1.37 3.19 0.0
21.89  3.10 | 20.80 040
N= 1 = 8
3,45 0.0 2.88 0.40
28,22 0.0 45.08  20.71
3.43 040 4,75 1.29
21440 040 19.32 1.62
= 0 N= 3
0.0 0.0 3.89 0.52
0.0 040 54493  11.66
0.0 0.0 5.13 0.39
0.0 040 17.564 1.58
N= 0 N= 0
0.0 0.0 040 0.0
040 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 040 040
N= 0 = 0
040 0.0 040 040
0.0 0.0 0.0 0.0
0.0 0.0 040 0.0
0.0 0.0 0.0 0.0
N= 0 = 0
0.0 0.0 040 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
040 0.0 040 0.0
= 0 = 0
0.0 0.0 0.0 0.0
0.0 0.0 040 0.0
0.0 0.0 040 040
0.0 0.0 0.0 0.0
N= 28 N= 12
4.01 2.12 | 3.08 0.65
48,18 34,50 | 45.02 20.19
2.82 1.18 | 4.72 1.16
22,25  3.66 | 18.95 1.78
NOX CORRECTED FOR HUMIDITY

43

(CID)
340-399
MEAN 1))

N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
I
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N ]
3,53 0.0
61.49 0.0
2.06 0.0
14460 0.0
N= 9
6.85 5.45
106419  70.45
3.18 0.85
10.69 2.15
N= 18
4.40 2.76
69.44 46,79
4,60 1436
12.49 1.86
N= 8
4455 1.33
77.21  31.35
5.42 1.12
10.93 1.27
N= 1
4.67 0.0
57.89 0.0
7.36 0.0
10.50 0.0
N= 0
0.0 0.0
0‘0 0.0
0.0 0.0
0.0 0.0
= 37
5.20 3439
79.53 50,79
Gobds 1.51
11,64 2.00

> 400
MEAN SD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
becmccee e
N= 2
6.85 3.60
75.43 25.63
5.07 1.76
11.66 0.99
N= 15
4.05 1.56
60.65 34,90
4,94 1.33
11.56 0.88
N= 10
4.05 1.09
58.32 33.12
5.65 1.65
10.53 0.61
N= 2
3.44 0.74
62.64 20.01
4.74 0.33
10.48 0.56
N= 29
4.20 1.63
61.00 31.89
5.18 1.42
11.11 0.90

TOTAL
MEAN SD
N= 13
4,49 2.42
48.86 43.48
2.61 l1.02
22,73 4450
o - - - - = o]
N= 15
3.52 1.84
46,68 26,91
2.98 1.32
21.81 2.98
R L L LT
N= 12
3.06 0.42
45,39 18,23
4.11 1.43
17.75 3.45
= 22
5.69 3.95
71.89 S4.12
3.93 1.11
12.65 2.90
= 21
4.89 2.79
68,32 44,26
4467 1.32
12.45 1.76
hececersccccaea -
= 24
4e22 l.44
66.13 33.23
5.12 l1.23
11.33 1.05
N= 11
4.10 1.05
58,28 31.42
5.81 l.65
10.53 0.58
= 2
3.44 0.74
62.64 20.01
4a74 033
10.48 0.56
N=120
4ot 2449
60.42 39.45
4e24 1.57
13.77 4e01



INERTIA WT,.

(L8S)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE,

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE 20

FY72 EMISSION FACTOR PROGRAM

1972 FTP RESULfS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES

<150
MEAN SD
N= 4
2.96 0.75
39.87 14,10
2.97 0.43
20.28 2402
N= 18
2489 0.80
32.32 13,63
3,43 -1.27
21.34 2455
N= 2
2498 0.84
244,56 2.72
44,37 0.83
21.80 0.03
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
.
N= 24
2491 0.76
32.94 13.35
3.43 1.17
21.19 2435

NOX CORRECTED FO

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1972

ENGINE DISPLACEMENT (CID)
151-250 251-339 340-399
MEAN SD MEAN SD MEAN SO
N= 0 = 0 N= 0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
Y T T, b e e T
N= O N= 1 N= 0
0.0 0.0 0.69 0.0 0.0 0.0
0.0 0.0 8.60 0.0 0.0 0.0
0.0 0.0 1.33 0.0 0.0 0.0
0.0 0.0 20.70 0.0 0.0 0.0
N= 6 N= 7 N= 0
2.74 0453 Je6] 1.13 0.0 0.0
41,22 18.99 45,17 34,12 0.0 0.0
S.41 1.26 3.40 0.96 0.0 0.0
17.50 l1e07 l4.74 3.15 0.0 0.0
--------- Y LT S T Y R T Y R R Y
N= 0 N= 10 N= 8
0.0 0.0 3.03 0.52 4.25 1.02
0.0 0.0 27.24 16,41 57.67 32.69
0.0 0.0 474 1.19 3.15 0.74
0e0 0.0 14.40 0.98 12.68 0.88
N= 0 N= 2 N= 24
0.0 0.0 3.66 0.78 3.61 l1.28
0.0 040 37.95 13.28 52.27 29.04
0.0 0.0 474 0.88 4.86 1.37
0.0 0.0 12.53 0.64 11.65 1.26
N= 0 N= 0 N= 16
0.0 0.0 0.0 0.0 3.90 0.94
0.0 0.0 0.0 0.0 60.54 22.464
0.0 0.0 0.0 0.0 4.52 1.22
0.0 0.0 0.0 0.0 11.22 0.77
N= 0 N= 0 N= 1
0.0 0.0 0.0 0.0 3.35 0.0
0.0 0.0 0.0 0.0 26.73 0.0
0.0 0.0 0.0 0.0 5.33 0.0
0.0 0.0 0.0 0.0 10.70 0.0
N= 0 N= 0 N= 0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
N= 6 N= 20 N= 49
2.74 0.53 3.11 0.97 3.81 le13
41.22 18.99 33.66 24,70 55.33 27.37
S.al 1.24 4e10 1.36 4.48 1.35
17.50 1.47 | 14.52 2.24 11.64 lel4
R HUMIDITY
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> 400
ME AN SD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0,0
0.0 0.0
N= 1
4450 0.0
32,60 0,0
234 0,0
9.50 0.0
N= &
3,35 1.38
434,49 11.82
5.33 l1.12
11.93 - 1652
N= 23
4436 S.61
51.02 29.54
S.27 1,68
11.37 2.22
N= 10
l1.82 0.76
23.12 15.93
5.36 2.01
9.78 1,04
N= 3
2e41 0.34
32.47 4,36
5.8S 0.42
9.95 1.11
N= 4l
3.50 4,34
41.67 26,33
5.27 1.68
L 10.83 1.87

TOTAL
MEAN SD
N= 4
2496 0.75
39.87 14,10
2497 0,43
20.28 2.02
N= 19
.77 0,92
31.08 14,32
3,32 1.32
21.31 2447
N= 1S
3.09 0.90
40,84 25.99
4,33 1,38
16.49 3445
N= 19
3.62 0.98
40,34 27.97
3.94 1.30
13.28 1.74
N= 30
3.58 1,24
50.14 26,64
4,91 1.29
11.74 1.26
N= 39 ﬂ
4417 4431
S54.92 26,95
4,97 1.54
11,31 1.74 J
N= 11
1.96 0.86
23.45 15,15
5.36 1.90
9.86 1.03
N= 3
2ol 0.34
32.47 4,36
5.85 0.42
9,95 1.11
o o > - - - - - -
N=140
3.42 2450
43,79 25.84
4452 1.55
12.90 3.31




TABLE 21

FY72 EMISSION FACTOR PROGRAM

FUEL ECONOMY IN MILES PER GALLON

ALL CITIES EXCEPT DENVEK AND LOS ANGELES

coLD HOT 1972 1975
YEAR N TRANSIENT STABILIZED TRANSIENT FTP FTP

MEAN SD MEAN SD MEAN 1Y) MEAN 50 MEAN Sv
1966 -8 12.5 3.4 14.1 28 16.0 3.0 13.6 2.8 14.4 2eH
1967 72 13.2 2.8 13.9 243 1643 2.9 13.6 et 1444 2.5
1968 84 13.2 3.0 13.9 2.5 16.1 2.9 13.6 2.7 l4.4 2eb
1969 84 12.9 Z2e8 13.8 2¢5 16.3 32 13.4 245 14.3 2eb
1970 (108 13.3 3.5 1401 3.6 16.2 3eH 13.8 3.4 14.5 3.5
1971 120 13.5 4.1 13.9 440 16.4 4o 13.8 4.0 1445 4a1
1972 140 12.7 3.4 12.9 3.3 15.3 3.9 12.9 3.3 13.5 3.4
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TABLE 22
FY72 EMISSION FACTOR PROGRAM
FUEL ECONOMY IN MILES PER GALLON

DENVER

coLD : HOT 1972 1975
YEAR N - TRANSTENT STABILIZED TRANSIENT FTP FTp

MEAN SD ME AN sD MEAN SO MEAN SD ME AN SO
1966 17 12.0 2.6 12.9 2e7 15.1 3.2 12.5 2.5 13.3 266
1967 18 11.5 2e2 12.4 245 14.1 2.6 12.0 2e2 12,7 23
1968 21 10.9 2.7 12.6 2.9 14.6 2.7 11.8 2.7 12.7 247
1969 22 12.0 3.1 13.4 3.0 15.4 3.7 12.8 3.0 13.7 3.l
1970 27 11.9 2.3 13.2 2.8 15.1 2.7 12.6 2.5 13.5 2.6
1971 30 12.5 3.7 13.5 3.5 15.7 4.2 13.1 3.6 13.9 3.7
1972 35 117 3.1 12.2 3.0 14.2 3.5 12.1 3.0 12.7 3.1
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TABLE 23
FY72 EMISSION FACTOR PROGRAM

FUEL ECONOMY IN MILES PER GALLON

LOS ANGELES

coLo HOT 1672 1975

YEAKR N TRANSIENT STABILIZED TRANSIENT FTP FTp
MEAN SD MEAN SD MEAN SD .| MEAN SD MEAN S0

1966 17 11.9 2¢5 12.9 1.9 14.3 1.9 12.5 2.1 13.1 2.0
19k7 18 12.0 2.6 13.1 2e 14,3 2.6 12.6 2e4 13.2 el
1564 21 12.2 2.0 13.5 1.8 15.2 2.2 12.9 1.9 13.7 2.0
1269 22 11.4 2.5 12.4 27 14,3 2.9 12.0 246 12.7 2.7
1970 27 11.8 2.6 12.7 2.9 14,6 3.0 12.3 o7 13,1 2.8
1971 30 12.4 3.3 125 3.5 15.0 3.6 12.7 3.4 13.3 3.5
1972 35 11.2 2.7 11.4 2.8 13.7 3.1 11.4 2.8 12.0 2.9
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TABLE 24

Hydrocarbon Deterioration Factors by Vehicle

+
Model-Year

Four Los

*
Mileages Cities ___Angeles _Denver CARB
1966-1967 Model-Year Vehicles
Statistically '
Significant NO YES - NO
60,000 1.03 1.00 - 1.00 1.00
75,000 1.06 1.44 1.00 1.00
90,000 1.10 1.71 1.00 1.00
105,000 1.14 1.98 1.00 1.00
. 1968 Model-Year Vehicles
Statistically ,
Significant YES = NO : NO
15,000 1.21 1.21 1.04 1.15
30,000 1.50 1.50 "1.09 1.23
45,000 1.79 : 1.79 1.13 1.25
50,000 1.89 1.89 1.15 1.26
60,000 2.08 - 4 2.08 1.18 1.27
1969 Model-Year Vehicles
Statistically ' ' :
Significant NO NO NO
15,000 1.00 1.05 1.02 1.09
30,000 1.00 _ 1.12 1.04 1.13
45,000 1.00 1.19 1.07 1.15
50,000 1.00 1.22 1.08 1.16
60,000 1.00 1.26 1.09 1.16
197QvMode1—Y¢ar Vehicles
Statistically |
Significant YES ‘ NO NO
15,000 1.14 1.12 1.04 1.12
30,000 1.34 1.30 1.10 1.17
45,000 1.54 1.48 1.15 1.21
50,000 1.60 - 1.54 1.17 1.22
60,000 1.73 1.65 1.21 1.25
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TABLE 24 (cont'd)

Hydrocarbon Deterioration Factors by Vehicle
Model—Year+

Four Los *
Mileages Cities Angeles Denver CARB

1971 Model-Year Vehicles

Statistically

Significant YES YES NO

15,000 1.11 1.07 1.02 1.09
30,000 1.26 1.17 1.05 1.15
45,000 1.41 1.27 1.08 1.19
50,000 1.46 1.31 1.09 1.20
60,000 , 1.56 1.37 1.11 1.21

1972 Model-Year Vehicles

Statistically

Significant YES NO . NO

15,000 1.17 1.00 1.02 1.11
30,000 1.41 1.00 1.06 1.22
45,000 1.65 1.00 1.09 1.28
50,000 1.73 1.00 1.10 1.28
60,000 1.89 1.00 1.12 1.32

&

"Exhaust Emissions from Privately Owned 1966-1972
California Automobiles - A Statistical Evaluation
of Surveillance Data." California Air Resources
Laboratory. October 19, 1973.

"Baseline emissions for 1966-1967 deterioration factors
are 50,000 mile figures. For all other model-years,
baseline emissions are 4,000 mile figures.
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TABLE 25

Carbon Monoxide Deterioration Factors by

Vehicle Model-Year+

Four Los *
Mileages Cities Angeles Denver CARB

1966-1967 Model-Year Vehicles

Statistically
Significant YES YES YES
60,000 1.03 1.07 1.07 1.00
75,000 1.08 1.18 1.18 1.00
90,000 1.13 1.29 1.28 1.00
105,000 1.19 1.40 1.39 1.00
1968 Model-Year Vehicles
Statistically :
Significant NO NO NO
15,000 1.04 1.04 1.07 1.15
30,000 1.09 1.11 1.18 1.24
45,000 1.14 1.18 1.28 1.31
50,000 1.15 1.20 1.31 1.31
60,000 1.19 1.25 1.38 1.37
1969 Model-Year Vehicles
Statistically
Significant NO NO NO
15,000 1.03 1.04 1.00 1.21
30,000 1.07 1.10 0.99 1.30
45,000 1.11 1.16 0.99 1.40
50,000 1.12 1.18 0.98 1.42
60,000 1.15 1.22 0.98 1.48
1970 Model-Year Vehicles
Statistically '
Significant YES NO NO
. 15,000 1.08 1.06 1.09 1.15
30,000 1.19 1.15 1.21 1.27
45,000 1.29 1.24 1.33 1.32
50,000 1.33 1.27 1.37 1.34
60,000 1.40 1.33 1.45 1.42
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TABLE 25 (cont'd)

Carbon Monoxide Deterioration Factors by

Vehicle Model—Year+

Four Los *
Mileages Cities Angeles Denver CARB

1971 Model-Year Vehicles

Statistically

Significant NO YES NO
15,000 1.00 1.12 0.97 1.06
30,000 1.02 1.27 0.93 1.13
45,000 1.03 1.43 0.89 1.16
50,000 1.03 1.48 0.88 1.17
60,000 1.04 1.59 0.85 1.17

1972 Model-Year Vehicles

Statistically

Significant YES NO NO
15,000 1.18 1.09 1.04 1.20
30,000 1.42 1.21 1.09 1.33
45,000 1.67 1.33 1.14 1.43
50,000 1.75 1.37 1.16 . 1.46
60,000 1.91 1.45 1.19 1.50

*

"Exhaust Emissions from Privately Owned 1966-1972
California Automobiles - A Statistical Evaluation
of Surveillance Data.'" <California Air Resources
Laboratory. October 19, 1973.

+Baseline emissions for 1966-1967 deterioration factors
are 50,000 mile figures. For all other model-years,
baseline emissions are 4,000 mile figures.
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TABLE 26

Oxides of Nitrogen Deterioration Factors by

Vehicle Model-Year+

Four Los

%
Mileages Cities Angeles Denver CARB
1966-1967 Model-Year Vehicles
Statistically
Significant NO NO NO
60,000 1.00 1.00 - 0.95 k%
75,000 , 1.00 1.00 0.87 :
90,000 1.00 1.00 0.82
105,000 1.00 1.00 0.75
1968 Model-Year Vehicles
Statistically.
Significant NO NO NO
15,000 . 1.00 0.98 1.04
30,000 1.00 0.95 1.09
45,000 1.00 0.92 1.15
50,000 1.00 0.91 1.16
60,000 - 1.00 0.89 1.20
1969 Model-Year Vehicles
. Statistically
Significant - NO YES NO
15,000 1.00 0.95 1.00
30,000 1.00 0.88 1.00
45,000 1.00 0.81 1.00
50,000 1.00 . 0.79 1.00
60,000 ‘ 1.00 0.74 1.00
1970 Model-Year Vehicles
Statistically
Significant NO NO NO
15,000 0.98 0.98 1.00
30,000 0.95 0.95 1.00
45,000 0.92 0.92 1.00
50,000 0.91 0.90 1.00
60,000 0.89 0.88 1.00
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TABLE 26 (cont'd)

Oxides of Nitrogen Deterioration Factors by

Vehicle Model-Year+

Four Los %
Mileages Cities Angeles Denver CARB

1971 Model-Year Vehicles

Statistically

Significant NO NO NO

15,000 0.98 1.00 0.96 1.04

30,000 _ 0.95 1.00 0.92 1.07

45,000 - 0.92 1.00 0.97 1.08

50,000 0.90 1.00 0.85 1.09

60,000 0.88 1.00 0.82 1.10
1972 Model-Year Vehicles

Statistically :

Significant NO NO NO

15,000 1.05 1.00 : 1.08 1.03

30,000 1.12 1.00 1.18 1.07

45,000 1.19 1.00 1.23 1.10

50,000 1.21 1.00 1.32 1.11

60,000 1.25 1.00 1.40 1.13

* .

"Exhaust Emissions from Privately Owned 1966-1972
California Automobiles - A Statistical Evaluation
of Surveillance Data.' California Air Resources
Laboratory. October 19, 1973.

*Baseline Emissions for 1966-1967 deterioration
factors are 50,000 mile figures. For all other
model-years, baseline emissions are 4,000 mile
figures.

k&
CARB NOx deterioration data are not available before
model-y€ar 1971.
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TABLE 27

Mileage and Program Effects
(based upon FY71 and FY72 gata from four cities)

Model-Year Vehicles
1957-1965 1966-1967 1968-1969 1970-1971
Mileage Effects

HC X X X
Cco X X
NOx

Program Effects
HC X

CcO
NO . _ X
x .

An X indicates that a test of the hypothesis of '"no effects"
is rejected at the .05 level of confidence.
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Comparison of New Vehicles in the FY71

64

TABLE 28 -

and FY72 Emission Factor Programs - Mean Emission Levels
1972 FTP (grams/mi)
Four Cities Denver Los Angeles
Mean  S.D. Mean S.D. Mean S.D.
HC 1971 vehicles 3.42 1.47 6.73  2.10 3.51 0.99
1972 vehicles 3.42 2.50 5.61 4.34 4,07 4.87
Co 1971 vehicles 46.33 28.29 100.04 39.72 51.90 22.49
1972 vehicles 43.79 25.84 90.42 35.79 55.77 25.41
NOx 1971 vehicles 4.99 1.79 3.04 1.55 3.81 1.09
€ 1972 vehicles 4.52 1.55 -~ 3.00 1.37 3.83 1.15
1975 FTP (grams/mi)
Four Cities Denver Los Angeles
Mean S.D. Mean S.D. Mean S.D.
HC -1971 vehicles 3.07 1.36 5.59 1.42 3.02 0.79
1972 vehicles 3.02 2.22 4.75 2.42 3.56 4.24
co 1971 vehicles 39.56 25.62 88.13 35.96 42.26 19.91
1972 vehicles 36.88 24.04 80.36 32.46 46.68 24.06
NO,. 1971 vehicles 5.06 1.84 3.05 1.59 3.83 1.10
1972 vehicles 39 3.81 1.21

4.55 1.59 3.08 1.
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HC
co

HC
co

TABLE 29

Comparison of New Vehicles in the FY71

and FY72 Emission Factor Programs - Percent of

Vehicles at or Below Standards

1971 Vehicles
FY71 Emission Factor Program

Percent at or Be;ow 1971

Standards
Four Los
Cities Denver Angeles
81 10 81
60 5 43

1971 Vehicles
FY71 Emission Factor Program

Percent at or Below 1972

Standards**

Four _ Los
Cities Denver Angeles
61 0 62
49 5 33

3
HC - 4.6 gm/mi
CO - 47.0 gm/mi

(Approximate equivalents
in terms of the 1972 FTP)

56

HC
Co

HC -

Co

1972 Vehicles
FY72 Emission Factor Program

Percent at or Below 1972

Standards**

Four Los
Cities Denver Angeles
60 14 57
52 -9 31 .

1972 Vehicles
FY72 Emission Factor Program

Percent at or Below 1971

Standards*

Four Los
Cities Denver Angeles
87 43 86
61 - 11 46

* %
HC - 3.4 gm/mi
CO - 39.0 gm/mi
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FIGURE 1

; Vehicle Selection Procedure

Develop Strategy for Test
Fleet Selection, Procurement
and Logistics

' _

Prepare Mailing Design Random Vehicle Obtain Registration List
Materials Selection Program by Test Location
*Letter § Envelope *Initial Elimination *Make *Owner
*Brochure *Random Selection Routine *Model *Address
*Return Envelope *Other Selection Criteria *Year *Zip Code

K

LA, Select Initial Sample J Set up On-Site File for
T > Keeping Records of
4* Every Vehicle

‘ Send Mailing to Selected
Vehicle Owners

Set up Home Office File
For Keeping Records of
Every Vehicle

!

Follow up Mailing to
Maximize Response

*Phone Calls a
*Personal Visits

*Other

Quantitatively Evaluate Response
.Clarify as Needed. Review for:

*Mileage, Age

*Qther
R

Select Test Fleet by "fitting" Test
Vehicles as Closely as Possible to
Proportions of National Vehicle
Population Characteristics Using
This Hierarchy of Criteria:

*Year *#CID, Carburetion
*Make *Transmission

Compatible with Our Needs?
If so, list.
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FIGURE 2

Vehicle Handling Procedure

Select Test Vehicles
from Consumer Responses

Schedule for
Testing

Perform Participant

Interface
Vehicle Pretest Vehicle Return to Owner
Inspection ' Rejected with Explanation

Complete Agreements

Soak Area

Test

Engineering Return to
Diagnostic Procedures Participant
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FY72 Emission Factors Program
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FY72 Emission Factors Program
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FY72 Emission Factors Program
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STATISTICAL DISTRIBUTION OF MILEAGE
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FIGURE 12
STATISTICAL DISTRIBUTION OF MILEAGE
1972 MODEL YEAR VEMICLES
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hv/0 L 27 1402 | 30 v 22 babb 6045 5,29 1484 | 78447  38.32 |69.91 1.65 4ab6 1.59 4.13 1453
1971 30 | e} a4y 23 et . 3.98 1.73 3.69 1o47 59.66 26,48 S4e73 1.52 J.83 1.05 3.68 led4
IR | 17,6 hh 4 9 3.56 424 2,80 1.80 46,68 264,06 41.16 l1.67 3,81 l.21 . 3.65 1.3%5
Toral] 139 | 47.9 [ 39 21 a2 5.10 4,92 4,0% l.84 ]| 62,07 31,864 |54,56 1,68 4.26 1.50 “,00 1.06
] i
- - d - ——— o e T R e e W S Ry e Y R e R P S = R R e SRR RS A SR e S e A .. .- -

NOX CORRECTED FOR HUMIDITY

3
LEVELS

HC 3.4 GM/MI
CO  39.0 GM/M]
NOX 3.0 GM/MI



INERTIA wT.

(L8S)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE
2501-3000
HC
co
NOX
GAS MILEAGE
3001-3500
HC
co
NOX

GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE 1~ 4

FY72 EMISSION FACTOR PROGRAH

1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES

<150
MEAN SO
= 4
19,41 27,95
84436 24.93
165 0.63
20.33 3.55
=> 0
0.0 0.0
0.0 0.0
0.0 0.0
Q.0 0.0
A
Nz O
0.0 0.0
0.0 0.0
0.0 040
0.0 . 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0,0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
hrceccnrrercanan
N= O
. 0.0
0.0 0.0
0.0 0.0
040 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
e
19.41 27.95
84436 24.93
1.65 0.63
, 20433 3.55

NG

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1966

ENGINE DISPLACEMENT (CID)

X CORRECTED FOR HUMIDITY

R T T T Ty ———we - ——pme- - - -
151-250 251-339 340-399 » 400 TOTAL
MEAN sD . MEAN  SD MEAN S0 MEAN ° 'SD MEAN sD
- mmewemmper——————— —— cm—— -
= 0 N= 0 N= 0 N= 0 N= &
0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 19,41 27,95
0.0 0.0 0.0 . 0:0 0.0 0.0 0.0 0.0 84.36 24,93
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.65 0.63
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.33 3,55
'-,P‘-----Q-’---,' atntaiadaded b o bl Fododade dod Sl Lol odedadodad. b ddalod ookl of -
N= 1 = 0 Nz 0 Ne O N= 1
10.91 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.91 0.0
115,25 0.0 0.0 0.0 0.0 0.0 . 040 0.0 |115.25 . 0.0
1.46 0,0 0.0 0.0 0.0 0.0 0.0 0.0 1.46 0.0
12.90 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.90 0.0
L mceecmcrmccccachincmcavanaaae . - ——— = e o e o [ e o o e ]
N= 13 = 4 : N= 0 N= @ =17
7.31 5.59 | 12:51 9,02 0.0 - 040 0.0 0.0 | . 8.53 6.63
82.99 49,58 | B0.66 45.46 0.0 0.0 0.0 0.0 82.44 47,24
2.98 1446 4.52 1.90 0,0 0.0 0.0 0.0 | 3.34 1.65
17.27.  2.45 | 15.96 1.92 0.0 040 0.0 0.0 16,94 . 2.33
e T R T T A
N= 2 = 7 = 0 N= 0 N= 9
5.35 2.58 7.03 2.34 0.0 0.0 040 0.0 6466 2.3¢4
88.31  34.86 | 66.40 39.33 0.0 0.0 040 0.0 71.27  37.49
3.62 0.02 3,82 1.30 | 040 - 0.0 0.0 0.0 3.78 1.13
17.17 1.62 | 14.52 174 0.0 0.0 0.0 0.0 15,04 1,98
e e e e e e e e e - o o e e TP e e e 2 e e e e O e
= 0 N= 12 N= 11 = 0 N= 23
0.0 0.0 9.87 3,03 | - 8.32 3.77 0.0 0.0 9.13 3.42
0.0 0.0 [102.14 28.27 {113.81 ' 59.95 0.0 0.0 |107.72 45,48
0.0 0.0 3.39 1.22 | . 2.59 1.75 0.0 - 0.0 | 3,01 -1.52
0.0 0.0 13.82 1429 | 13.43 2.77 ! 0.0 0.0 13.63 2.13
e eecccccccceafrccrccroccreccefecrcececeecceebecnaccmaacaccmabococcasemaccmead]
= 0 N= 2 N= 8 N= 2 N= 12
0.0 0.0 7.56 0.79 | 12.79 12.23 6,38 - - 0.11 | 10.85 10.18
0.0 0.0 [103.29 12.14 | 95.44 46,04 |119,69 36,72 |100.79 39,64
0,0 0.0 2,93 0.58 4,15 2,24 3.07 1.56 3.77 1.94
0.0 0.0 12.80 2.23 | 12.38 1.38 | 12.38 1.68 | 12.45 1.39
P - - - e e o e s e e T T e B O >
= 90 N= D = 0 N= 1 N=_ 1
0.0 0.0 0.0 0.0 0.0 0.0 5.29 0.0 5.29 0.0
0.0 0.0 0.0 0.0 0.0 0.0 98.59 0.0 98.59 0.0
0.0 0.0 0.0 0.0 0.0 0.0 2.98 0.0 2.98 . 0.0
0.0 0.0 0.0 0.0 0.0 0.0 11.00 0.0 11.00 0.0
L e ercamcceafrcmcacccccccecfrommmerrcpmmmncfeemmcc e e e cenb et m e ——————a———
=0 = 0 = 0 = 1 . = 1
0.0 0.0 0.0 0.0 0.0 0.0 10.58 0.0 10,58 0.0
0.0 0.0 0.0 0.0 0.0 0.0 |223.81 0.0 |223.81 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.94 0.0 0,96 0.0
0.0 0.0 0.0 0.0 0.0 0.0 9.70 0.0 9,70 0.0
bmcccenmcoecmaae ---------------r--,----, [ o T -
N= 16 = 25 N= 19 = 4 = 68
7.29 S.18 9,31 4,41 | 10.20 8444 7.16 2,34 9,55 8.65
85.67 45,97 | 88,79 35.79 1106407 53.93 | 140.45 60.31 | 95.66 45,86
2,97 1.38 3.65 1.33 3.26 2.07 2.51 1.38 3.19 1.61
16.90 2.55 | 14.23 1.70 | 12.96 221 | 11.25 1.57 | 14.40 2.85




INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
Co
NOX
GAS MILEAGE

TABLE I- S

FY72 EMISSION FACTOR PROGRAM

197S FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

ALL CITIES,

EMISSIONS IN

GM/M]

MODEL YEAR=1967

ENGINE DISPLACEMENT
[ 251-339
MEAN sD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 7
10.04 601
101.59 25.75
2.29 0.58
15.44 0.92
N= 15
 B.10 3.12
91.67 37,30
3.73 1.36
14.11 1.22
NE 19
9.00 7.38
93.88 29,89
3.6l l.l4
13.56 1.73
NE 2
8.51 0.76
115.58  5.00
2.77 0.70
13.85 0.21
N= 0
0.0 0.0
0.0 0.0
8.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
I N= 43
8.83 5,74
95,37  31.20
3.40 1.23
14.04 1,56

<150 151~-250
MEAN sD MEAN sD
= 3 = 0
5.73 2.72 0.0 0.0
61442 9.39 | 0.0 0.0
1.56, 1.064 0.0 0.0
27.23 5,33 0.0 0.0
N= 1 N= 0
5.78 0.0 0.0 0.0
48.96 0.0 0.0 0.0
1.53 0.0 0.0 0.0
23.30 0.0 0.0 0.0
= 0 = 6
00 0.0 6445 4.55
0.0 0.0 79.68 29,68
0.0 0.0 3.35 1.15
0.0 0.0 17.65. 2.51
N= D N= 0
0.0 0.0 0.0 0.0
040 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 0 N= 2
0.0 0.0 7.31 1.39
0.0 040 96.93 19.99
0.0 0.0 2.05 0.21
0.0 0.0 15.26 1.13
e - - o o - - - - - - -
N= O N= O
040 040 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= D N= O
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 L 0.0 0.0
pPrrecccrcrnrcccerhacn-—-- - - - -
N= 0 N= 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= & r N= 8
5.74 2.22 6.66 3.91
S8.30 9.88 | 83.99 27.39
1.55 0.8S 3.03 l1.14
26.13 4,53 | 16.99 2.35

NOX CORRECTED FUR HUMIDITY

EXCLUDING DENVER AND LOS ANGELES

= GAS MILEAGE IN MI/GAL

(C10)
st A - hadaddcd ol o - o - - - - - e -
340-399 > 400 TOTAL
MEAN  SD MEAN  SD MEAN  SD J
= 0 N= 0 N= 3
0.0 0.0 0.0 0.0 5.73 2.72
0.0 0.0 0.0 0.0 | 6l.42  9.39
0.0 0.0 0.0 0.0 1,56 1,04
0.0 0.0 0.0 0.0 | 27.23 5,33
. SR SRR SO
N= 0 = 0 N= 1
0.0 0.0 0.0 0.0 5.78 0.0
0.0 0.0 040 0.0 | 48.96 0.0
0.0 0.0 | 0.0 0.0 1.53 0.0
0.0 0.0 0.0 0.0 | 23.30 0.0
R SN R
N= 0 = 0 N= 13
0.0 0.0 0.0 0.0 B.38  5.72
0.0 0.0 040 0.0 | 91.47 28.77
0.0 0.0 0.0 0.0 2.78 1,01
0.0 . 0.0 0.0 0.0 | 16439  1.96
= 1 = 0 = 16
5.70 0.0 040 0.0 7.95  3.08
108.74 0.0 040 0.0 | 92.74 36.28
2.64 0.0 0.0 0.0 3.66  1.36
13.30 0.0 0.0 0.0 | 14.06 1.19
o ] RS IR RS
= 6 = 2 N= 29
5.78  1.10 | 6.26¢  1.22 | 8.03  6.11
83.79 53.46 | 70.29  2.86 | 90.38 33.89
3.72 1.92 | 6423 1.90 | 3.70  1.51
12.90 1,51 | 164,05  0.21 | 13.56  1.65
| SR R S comemeemad
N= 6 = 2 N= 10
6.46 1.22 | 8.36 1.99 | 7.25  1.53
98.08 50.57 |118.02 25.30 |105.57 39.86
4.89  3.39 | 3.83  1.76 | .26  2.75
12,79 0.92 | 12,26  1.61 | 12.87  1.06
IS4 SRSl N
= 0 = 0 = 0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
N= 0 = 0 = 0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 040 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
---------- P e L L L L T L N T T P SRS
- 13 N 4 N= 72
6.09 1,12 | .7.29 1.81 | 7.86 .81
92.31  4B.29 | 94.16 31.23 | 91.43 34.17
4,18 2062 5.03 2.06 3.48 1.69 -
12.88 1415 | 13.08  1.49 | 14.40  2.46
T e S N L L Lk L T T ey ey Y g




INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NO X
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501~4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
(of¢]
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE I- 6

FY72 EMISSION FACTOR PROGRAM

1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES

<150
MEAN SO
N= 3
11.57 10.24
98.12 4B8.43
Lot 0.37
19.50 3.62
‘ N= 1
19.41 0.0
119.31 0.0
1.78 - 0,0
16.30 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0.
________ ——————
N= O
0.0 0.0
0.0 0.0
0.0 . 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0.
0.0 0.0
N= 0
0.0 0.0
0.0 . 0.0
0.0 0.0
0.0 0.0
N= ¢
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 4
13.53 9.23
103.42  40.94
1.52 0.35
18.59 3.20

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1968

ENGINE DISPLACEMENT (CID)

151-250
MEAN SD
= 0
0.0 0.0
0.0 0.0
Q.0 0.0
0.0 0.0

N= ]

7.37 0.0
91.59 0.0
2.18 0.0
17.60 0.0
e o = o - -

N= &
3.77 l.26
38.98 16.32
4,21 2.12
19,06 063
N= 2
9.21 5.15
94,76  13.64
4091 1.82
14.90 1.69
N= 2
3.15 3.04
41.37 11.72
S5.48 0.61
16.73 24064
TN o
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 9
S.24 3.43
57.76  29.48
4,51 1.83
17.29 215

NOX CORRECTED FOR HUMIDITY

251-339
MEAN - SD
= 0
0.0 000
0.0 0.0
0.0 0.0
0.0 0.0
=. 0
0.0 040
0.0 0.0
0.0 0.0
0.0 0.0
= 7
4,99 184
65,09 17.08
3,68 1.24
16.16 1:46
NE 14
4.53 1.82
43.60 30,01
4.07 1.27
16,19 2.53
N= 11
6.66 7.35
51,55 17.15
4.85 1.29
15.21 1.62
Nz 3
8.56 3.46
87.58 42.74
5.61 2.57
12.95 1.22
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 35
5.64 4449
50.17 27.15
4,37 1445
15.54 2.13

o o - - - - g - o - - . - - - -

340-399
MEAN SsD
= 0
0.0 0,0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0,0
0.0 0.0
0.0 0.0
------ - o -
i N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
R e
N= 7
S.24 1.43
68.97 22.22
2.96 1.22
14.63 1.15%
N= 12
6.24 4415
71.05 30.20
5.22 1.5¢4
12,90 0.92
beeccmcceme ————
YERA
5.83 0.83
105,48 33,40
4.73 0.99
12.22 0.64
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 23
5.87 3.07
76.41 30,49
4,45 1.66
13.20 1.20

e e m e ——— e ——— e e
> 400 TOTAL
MEAN  SD MEAN sD
N= O CN= 3
0.0 0.0 11.57  10.26
0.0 0.0 98.12 48,43
0.0 0.0 1,44 0.37
0.0 0.0 19.50 3.62
o oh D o G S R D WD W TR e e s s e e
= 0 N= 2
0.0 0.0 13.39 © 8.51
0.0 0.0 [105.45 19,60
0.0 0.0 1.98 0.28
Ge0 0.0 16.93 0.92
Ne O N= 11
0.0 0.0 4.55 1.69
0.0 0.0 | 62.87 16.26
0.0 0.0 3.87 1.53
0.0 040 17.10 1.90
e o0 . i o e e
= 1 N= 24
8.26 0.0 5,28 2.37
115.52 0.0 | S58.26 32.71
119, 0.0 3.70 1.45
12.00 0.0 15.31 2.23
Y p—— e e T ypupp—
N= & N= 29
10.76 12,37 | 6.81 6.79
62,76 18,65 | 60.46 24,73
5.78 0,93 | 5.20 1.32
12.73 1.05 | 13.89 1.74
F N= 4 I N= 11
5.97 1016 | 6463 2.13
113.15  57.39 | 103,39 42,46
3.99 1.82 | 4.70 1.75
10.94 1.79 | 11.90 1.56
5 K = &4
2.664 1,06 | 2.66 1.064
40.15 22.76 | 40415 22.76
$.09 2,47 | 5.09 2447
11.42 1.75 | 11.42 1.75
= 0- = 0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
N= 13 = B4
6.59 7.08 | 6.18  S.0l
75.36  46.01 | 64.60 34,94
4.67 2,05 | .32 1.71
11.68 1.62 | 16437 2.63




INERTIA WT.

(LBS)
< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co

NOX

GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE I- 7

FY72 EMISSION FACTOR PROGRAM

1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

<150
MEAN SD
N= &4
3.84 0.38
33.21 16.51
2e46 0.84
24483 3.70
N= 0
0.0 0.0
0.0 . 0'0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Focemmemmceecmee
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= &
3.86 0.38
33.21 16.51
2466 0.84
24.83 3.70

NOX CORRECTED FO

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI = GAS MILEAGE IN MI/GAL

MODEL YEAR=1969

ENGINE DISPLACEMENT (CID)

151-250
ME AN )
= 1
2.93 0.0
26.53 0.0
1.99 0.0
20.40 0.0
Nz 1
4456 0.0
69,41 0.0
3.33 040
20.90 0.0
N= 7
4,15 2.68
34.12 7.73
5.35 1.36
17.31 1.79
= 1
5.32 0.0
97.77 0.0
1.50 0.0
I 16.00 0.0
N= ]
2.43 0.0
44402 0.0
3.65 0.0
20.00 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 040
0.0 0.0
N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 11
4,03 2407
43.33  22.09
4436 1.83
17.92 2.10

R HUMIDITY

251-339
MEAN SO
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
‘0.0 0.0
= 0
0.0 0.0
0.0 0.0
040 0.0
0.0 0.0
. —————
N= &
5.08 0.40
S4.22 18.67
4481 0.99
15433 1.60
N= 11
5.52 4490
S56.94 49.12
5.94 2.14
14 .85 1+36
Nz 7
5.39 2e4H
73.41 54,37
5,88 2e41
14,05 1.77
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 22
S5.40 3.64
61.69 49,95
S.72 2.04
14,67 1.56

340-399
MEAN SD
o - - - -
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0s0
0.0 0.0
0.0 0.0
= 2
S.34 0.71
75.69 30.95
4447 0.23
14.30 1.20
N= 8
4.67 1.48
68.24 24435
4,17 1.64
14.06 1.19
N= 13
4,88 203
68,75 29.76
4e81 1.53
13.59 l1.23
N= 9
4,50 1.62
60.74 31.62
6.41 1.91
13.41 1.01
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 32
4,75 l1.68
66.80 27.99
5.08 1.80
13.70 leo14

> 400
MEAN SD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 6
5.99 4420
88.59 37.62
4432 1.31
12.61 0.87
N= 9
S5.22 1.48
73.83 26,12
5.33 2.06
12.56 2453
N= 3
3.09 0.51
53.15 6.96
6.95 0.31
11.43 0.06
N= 1
2448 0.0
29.81 0.0
6,07 0.0
10.40 0.0
N= 19
4,99 2.69
72.91 30.86
S.31 1.78
12.25 1.80
Levacccnccccan- -

TOTAL
ME AN SD
= 5
3.66 0.52
31.88 14,61
2436 0.76
23.79 3,68
N= 1
4,56 0.0
69.41 0.0
3.33 0.0
20,90 0.0
N= 13
4,62 1.86
46,70 2117
S.05S lelé
16.14 1.96
N= 20
Se.17 3.69
63.50 39.81
5,01 2.20
14.57 1.33
N= 27
S.17 2469
73.45 38.21
4494 1.77
13.64 1,61
=18
4,86 1.55
67.29 28.93
5.87 2.01
12.97 2.01
N= 3
3.09 0.51
53,15 6.96
6.95 0.31
11,43 0.06
= 1
2.48 0.0
29.81 0.0
6.07 0.0
10.40 0.0
N= 88
4.83 2.53
62.38 34.18
S.08 1.93
14,28 2.59




INERTIA WT.

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NO X
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

TABLE I- 8

FY?72 EMISSION FACTOR PROGRAM

1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

<150
MEAN SO
= 8
277 0.84
29.71 11.97
3.52 0.97
24.09 2.81
S
N= 4
4.06 3.17
4084 27.63
2.79 0.79
22.75 3.82
N= 0
0.0 0.0
0.0 0.0
0,0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 12
3.20 1.89
33.42 18,15
3.28 0.94
23.63 3.12

NOX CORRECTED FO

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1970

ENGINE DISPLACEMENT (CI0)

151-250
MEAN sD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
o o - - - - - - - -
N= 2
3e4Y 1.15
28443 16.89
3.36 letts
22.24 1.69
N= 13
3.32 1.19
33.56 13.91
4,08 1.45
19.97 2445
e me e _———-———
N= 2
4,04 1.4l
T0.98 77.68
4460 4,15
15,11 2.91

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 17
3.43 1.15
37.36 26452
4403 1.69
19.47 3.24
R HUMIDITY

251-339
MEAN sD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= ]
3,79 0.0
27.70 0.0
3.15 0.0
15.30 0.0
N= 9
4,24 2e43
45,44 18.44
4.18 1.32
15.05 0.94

4.15 1.08
44,44 20.87
5.88 1.61
14,03 1.10
N= 1
7.49 0.0
28.64 0.0
S.14 0.0
13.00 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
T
N= 22
4432 l1.82
43.36 19.02
5.03 1.66
14443 1.15

340-399
MEAN SO
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= ]
5.27 0.0
109.26 0.0
2,06 0.0
13.40 0.0
' N= 9
5.60 3.78
67.25 31.62
3.77 0.87
13.47 0,95
= 17
T.16 8.45
67.25 32.19
babb 2.04
13.17 1.73
= 9
44064 1.08
S0.14 14,15
4.50 0.95
12.89 le44
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 36
5.94 6415
64.10 29.39
4.22 1.58
13.18 146

> 400
MEAN SD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
00 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0,0
0.0 0.0
0.0 0.0
0.0 0.0
r N= 1
11.88 0,0
170.43 0.0
1.83 0.0
9,60 0.0
= 1
5.56 0.0
95,79 0.0
235 0.0
13.70 0.0
N= 14
4.91 2.59
67439 65,95
4449 1.15
11.69 1,67
N= 5
7.33 6,30
47490 23.93
647 2.32
12.11 2.68
N= 0
0.0 G.0
0.0 0.0
0.0 0.0
0.0 0.0
= 21
5.85 3.91
69.01 60,04
4oTh 1.85
11.75 1.80

.

o o -

TOTAL
MEAN SD
N= 8
2.77 0.84
29.71 11.97
3.52 0.97
24409 2.81
N= 6
3.87 2.53
36,71 23.58
. 2498 0.94
22,58 3,03
= 15
3.48 1.21
38.22 23.55
3.88 l.46
18.96 3.31
N= 21
5.17 3.32
63.17 39,60
3.92 l.46
13.98 1.92
= 29
5.97 6.59
59,58 30434
4,91 2.01
13.50 1,56
= 24
44,69 2.17
59,30 51,40
4,52 1.04
12.17 154
oo es oo ®--. -
N= 5
7.33 6430
47.90 23.93
6,47 2432
12.11 2.68
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
R
N=108
4489 4,21
53.23 36.87
4435 1.67
14.55 3.48




INERTIA WT.

(LBS)
< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501=-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501-5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TOTAL
HC
co
NOX
GAS MILEAGE

<150
MEAN SD
= 13
4416 204
46.23 41,49
2.57 0.99
23.32 4elb
= la
3.16 1.55
39.46 21.28
3.12 1.36
23.20 3.34
s ccera- -—-
N= ]

3.01 0.0
21447 0.0
3.37 0.0
22.70 0.0
= 0
0.0 0.0
0.0 040
0.0 0e0
0.0 0.0
e

N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 28
3.62 1.81
41.96 31.79%9
2.87 1.19
23.24 3.60

TABLE I- 9

FY72 EMISSION FACTOR PROGRAM
1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR

ALL CITIES,

EXCLUDING DENVER AND LOS ANGELES

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

151-250
MEAN sD
= 0
0.0 0.0
.040 0.0
0.0 0.0
0.0 G0
N= 1
2.06 0.0
11.79 0.0
3.06 0.0
21.60 0.0
N= 8
2.66 0440
39.94 19,34
4,77 1.32
20.17 1.63
. ————
N= 3
3.37 0.48
46457 6.82
5.18 0e47
18.37 1.65
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 12
2.79 0.54
39.25 18.16
4,73 1.21
19.80 1.70

MODEL YEAR=1971

ENGINE DISPLACEMENT
251-339
MEAN sD

N= 0
0.0 0.0
0.0 0.0
0.0 0.0
% 0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 2
290 0.13
38450 8.89
2.67 0.74
14,37 3.04
- - - - -
N= 10
4,81 2.48
40002 2044
4,28 0.98
14.28 1.13
N= 1
2e6 0.0
28444 0.0
S5.25 0.0
14,40 0.0
N= 1
3.79 0.0
46,65 0.0
5.52 0.0
12.30 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 14
4430 2.24
39.30 17.52
4421 l.1¢
14,16 1.37

NOX CORRECTED FOR HUMIDITY

I L T L Ty ———— - - - m----—-

I-11

(CID)
340-399
MEAN sD
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 1
2.99 0.0
48.01 0.0
2,11 0.0
15.60 0.0
= 9
6.29 Se.17
94.09 73.52
3.30 0.87
11.33 2.15
N= 18
4420 2e14
59.40 42.22
4,62 1.30
13.16 1.90
N= 8
3.85 1.01
56.89 28.42
5.58 1.33
11.61 1.36
N= 1
4.25 0.0
55.16 0.0
7.56 0.0
10.90 0.0
= 0
4460 3.0%
66,88 49,49
4.52 1.54
12.30 204

> 400
MEAN SO
o o @ o > > W -
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
Ge0 G.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0,0
0.0 0.0
00 0.0
0.0 0.0
N= 2
5.11 1.67
65.10 20434
S.12 1.80
12.32 0.92
N= 1S5
3.78 1.66
50.83 33,52
5.04 l1.22
12.17 0491
N= 10
3.55 1.00
46.89 29.84
5.76 1.71
11.19 0.71
N= 2
2.88 0.50
S1.74 10.18
4465 0.14
10.64 0.35
N= 29
3.73 l.42
50,52 29.77
5.27 1,40
11.71 0.95

TOTAL
MEAN SD
b = - - - o -

N= 13
4416 2.04
46,23 41,49
2457 0.99
23.32 4el4
N= 15
3.08 1.52
37.62 2l.72
3.12 1.31
23,09 3.22
=12
2.76 0.35
38.84 16,77
4,08 1.50
18.64 3.55
L= [, 4
= 22
5.22 3.72
63.04 54,29
400 1.08
13.27 2.89
N= 21
4.20 2.07
S8.47 39,82
4,70 1.28
13.13 1.80
heeceee S
N= 24
3.81 l.41
52459 30,68
S5.24 1.23
11.98 1.08
N= 11
3.61 0.97
47.64 28.41
5.92 1.71
11.16 0.67
N= 2
2.88 0.50
S1.74 10,18
4465 O0.14
10.64 0.35
N=120
3.94 2.22
51.13 37.02
4430 1.58
14,48 4,14



"INERTIA WT,

(LBS)

< 2000
HC
co
NOX

GAS MILEAGE

2001-2500
HC
co
NOX
GAS MILEAGE

2501-3000
HC
co
NOX
GAS MILEAGE

3001-3500
HC
co
NOX
GAS MILEAGE

3501-4000
HC
co
NOX
GAS MILEAGE

4001-4500
HC
co
NOX
GAS MILEAGE

4501~5000
HC
co
NOX
GAS MILEAGE

>5000
HC
co
NOX
GAS MILEAGE

TovAL
HC
co
NOX
GAS MILEAGE

TABLE I-10

FY72 EMISSION FACTOR PROGRAM

1975 FTP RESULTS BY INERTIA WEIGHT AND ENGINE DISPLACEMENT FOR
ALL CITIESs EXCLUDING DENVER AND LOS ANGELES

<150
MEAN SO
N= &
273 0.68
37.82 15.39
2.87 , 0.44
20.74 2e04
N= 18
2.46 U.08
27.72 13.07
3.38 1.29
22.33 2.61
N= 2
2.51 0.52
20.18 3.78
4,19 0.66
22465 0.21
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

EMISSIONS IN GM/MI - GAS MILEAGE IN MI/GAL

MODEL YEAR=1972

ENGINE DISPLACEMENT (CID)

151-250
MEAN SO
N= 0
0.0 040
0.0 0.0
0.0 0.0
0.0 040
N= 0
0.0 0e0
0.0 0.0
0.0 040
0.0 0.0
N= 6
2.40  0.38
32.51  16.75
S.54  1.15
18,30 1.21
N= 0
0.0 040
0.0 0.0
0.0 040
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
6.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 24
2.51 0.65
28.77  13.39
3.36 1.17
22.07 2.50

NOX CORRECTED FO

0.0 0.0
040 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 6
2.40 0.38
32.51 16.75
5.54 1.15
18.30 1.21
R HUMIDITY

- - - - - - -

[

251-339%
MEAN sD
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 1
0.93 Vel
7.82 0.0
1.67 0.0
21.70 0.0
N= 7
3.00 0.91
34,08 23.51
3.59 0.92
15.45 2.85
N= 10
2.75 0.48
24,11 16.56
4470 l1.22
14.99 0.87

3.24 0.67
28,72 10.01
4.83 0.87
13.09 0.57
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 20
2.80 0.78
27.24 18.77
418 1.29
15.16 2.13

340-399
MEAN SO
= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
0.0 0e0
0.0 0.0
0.0 0.0
0.0 0.0
N= 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 8
3.90 1.04
51,06 29,95
3.16 0.72
13.1¢ 0.85

3.22 0.99
46.28 26497
4.84 1.29
12.20 1.13
N= 16
3.45 077
51.31 22.24
4,53 1.27
11.74 0.72
N= )
2.76 0.0
17.04 0.0
5.38 0.0
11.40 0.0
Nz 0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
N= 49
3,40 0.93
48,11 25,70
4,48 1.32
12.17 1.04

> 400
MEAN SO
= 0‘
000 0.0
0.0 0.0
0.0 0.0
0.0 0.0
= 0
Oe0 0e0
0.0 0.0
0.0 0.0
0.0 0.0
R A
N= 0
0.0 0.0
040 0.0
0.0 0.0
0.0 0.0
= 1
4400 0.0
26.04 0.0
2.20 0.0
9.90 0.0

2.87 1.13
- 30.86 9.75
S.67 1.20
12.70 1.59
N= 23
3.82 5.04
42,27  30.52
5.36 1.81
12,07 2.37
N= 10
1.64 0.62
18,32 10.35
S.41 2.064
10.24 0.93
N= 3
2.05 0.14
23.43 3.78
6414 0.22
10,50 0.99
N= 4l
3.07 3.88
33.54  25.61
5.36 1.77
11,64 1.98

TOTAL
MEAN SD
N= &

2.73 0.68
37.82 '15.39
2.87 044
20.74 2e44
o e e o o o e

N= 19
238 0.75
26.67 13.50
3.29 1.31
22.29 2,53
prowm - --- - - - o
N= 15
2.70 0.71
31.60 18.98
4okS 1.32
17.25 3.27
N= 19
3.30 0.94
35.56 25.90
3.92 1.31
13.80 177
N= 30
3.17 0.97
43.0% 25.17
4.92 125
12.32 1.17
N= 39
3.67 3.87
45,98 27.48
5.02 1l.64
11.93 1.83
N= 11
1.74 0.68
18,20 9,82
541 1.93
10.34 0.95
= 3
2.05 0.14
23.43 3.78
6ela 0.22
10.50 0.99
N=140
3.02 2e.22
36.88 24,00
4455 1.59
13.5% 3.40



APPENDIX II

FY71 Emission Factor Results Based on
the 1972 and 13975 Federal Test
Procedure Weighting Factors
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TyTAL

1964
1969
1970
1974

TUTAL |z

54

121
&Y

70
RO

TABLE II- 1

FY71 EMISSION FACTOR PROGRAM
CUMPOSITE EMISSION LEVELS FOR alLL CITIES EXCLUDING DENVER AND LOUS ANGELES

1972 F1P

P eeeeeemmemecmermecmececeececmm——e———— mmeme e ——— P et e e memeencc e e ren A e —a————————————-———— ————
% BELOw HYDROCANBONS GM/MI CARBON MONOXIDE GM/MI NOX GM/MI
LFVEL *
ME AN ARITHMETIC GEUMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES
(K) HC Co NOX | MEAM SL ME AN sD ME AN SD MEAN SD |- MEAN sD MEAN SL
...................... VRGPPSR TPy SRRy E S ENHOUy R, SRS RSPy SYSSPR S SYRPR NP S RIS PRI
6l.6 1 3 31 .20 b.1H 8,08 1.61 |103.27 43,19 94,27 1.56 3.44 1.71 3.01 1.75
S54.6 0 2 uh HelY 361 7.51 1.91 [ 103,48 47.69 94,51 1.54 3.20 1445 2490 1.71
Bheb 1 2 45 B,75 S.19 7.82 1.57 [103.37 45,06 94,38 1495 3.36 1.60 2.96 1.73
wbeS 22 2n 29 ©.40 Tets2 510 1.75 T8.91 62.98 62.5Y l1.92 4431 1.85 3.85 1.70
39,9 15 i3 11 S.99 h.22 5.07 1.65 70.73 37.73 62.42 1.66 5.29 2,00 4,90 1.50
9.5 31 36 9 G4erl 169 3.91 1e4> 55.16 26.72 48.88 le66 S5.02 1.63 4,77 1.38
14.6 61 49 11 3eu2 1047 3.16 1e0Y 46433 éB.29 3§.89 1.84 4,99 1.79 4465 1.48
32.7 33 32 15 4,490 4,91 4,19 1.65 62,22 42,81 51.71 1.83 “w,9] 1.85 4,53 1.53
___________ memecbrceremrrracem ek ccrrr e r e —— b ————————————————

NOX CORRECTED FOR HUMIDITY

L3

LEVELS

nC

3.4 GM/MI

CO 39.0 GM/MI

NOX

sy

3.0 GM/MI

nODAGT 1

11-3




TAB

FYT?T]1 EMISSION FACTOR PROGRAM

LE II- 2

EMISSION LEVELS FOR DENVER

1972 FTP

¥ BELOW HYDROCARBONS GM/MI CARBON MONOXIDE GM/MI NOX GM/MI
LEVEL #
ME AN ARTITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC
MILES
YEAR N (K) HC co NOX| MEAN Sb MEAN SD MEAN Sb MEAN sSD MEAN SO MEAN
..... N SRSV SOIPINEpI I IySpRSTRpRY PP VNP P PPN IOy PP IPIEPUPI O ISP - PR——
1966 16 | 57.1 0 .0 -3 10.06 3.23 9.60 1.37 |150.34 63.95 [137.61 1.55 2405 1.54 1.65
1907 15| 57.6 0 0 s? 10.06 3.03 9.69 132 |137.43 34.78 | 132.65 1.34 1.81 0.86 l.62
TOTAL| 31 [ 57.3 0 v o4 10.06 3.09 G.66 L leds |144.09 51.50 {135.19 1445 1.94 1.24 1.64
1963 18 | 42,1 0 0 83 Be T4 4,08 He00 1.53 [122.92 ©6.05 {109.88 1.60 2.38 1.11 2.19
1960Y 17§ 36,9 12 6 65 T.74 4.89 649 1.89 92.62 57.72 79.72 1.72 2452 1.21 2.20
1970 17 | 26.0 E 1} 59 TettS 4e23 6491 1.70 [110.18 39,76 | 103445 1.45 2el2 1e13 2e48
1971 20 | 15.2 [{] 5 55 6.73 2.10 6.44 1.35 [100.04 39.72 92.16 1.54 3.04 1455 2.73
TNTAL| 72 | 30.1 4 3 65 7.74 3.89 65,93 1.62 |106.40 52.00 95.63 1.59 2.68 1.27 2.40
_____ ISR SRS SV (AU SN ST U

NOX CORRECTED FOR HUMIDITY

L3

LEVELS

HC 3.4 GM/MI
CO  39.0 GM/MIL
NOX 3.0 GM/MI

LYIFe SFY TEYT

nnk PAGF 14
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TABLE II- 3

FY71 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR LOS ANGELES

1972 FT1P
—————— P emmerececcccccmem—a——a——— ccmcnnmmcane P . apemcn——— - .- -—- B T LT PR
& HELOw HYDROCARBONS GM/M] CARBON MONOXIDE GM/MI NOX  GM/MI
LEVEL ¢ . 4
ME AN ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES
YE AR N (K) HC cu NOX | MEAN S0 ME AN . SbL MEAN SO MEAN ) MEAN SD MEAN Su
...... R e st i ottt S e St St e S
1966 16 | 557 19 1Y 38 8.72 B.66 6.62 2.00 78.12 38.29 70.25 1.61 3.23 1.45 2.91 1.64
1967 17 [S6.4 12 ‘0 53 6.22 3.52 5.52 1.63 Bl.43 38.01 74,56 1.52 3.30 1e45 2.98 1.61
TOTAL | 33 | 60.9 15 12 45 T.43 6e55 6,03 l.81 79.83 37.58 T72.43 1.56 3.26 1.43 2.95 1.61
1668 15 137.3 13 13 60 5,65 2.21 5429 1.45 78,00 39,77 69,87 1.61 3.76 1.99 3.34 1.64
1969 17 j38.1 0 0 12 Se86 1.21 5475 1.22 87.07 25,37 83.86 1.32 S.45 2.12 5.06 1.50
1970 16 [25.2 25 19 13 5.22 2,78 4,76 1.51 62.59 29445 56,20 1.63 4451 1.69 4.20 1.49
1971 21 |15.8 62 33 19 3.51 Ue99 3.39 1.30 51,90 22,49 46.91 1.62 3,81 1.09 3.63 l.4l
TOTAL | 69 [2H.] 2x 17 ¢s 4495 c.08 4460 le46 68.72 31.88 61.55 1.63 4e37 1.82 400 153

NOX CORRECTED FOR HUMIDITY

3

LEVELS §
HC 3.4 GM/MI
CO 39.0 GM/M1
NOX 3.0 GM/MI

2F 2 SFL FEXT N PAGF 14
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TABLE II- &
FY71 EMISSION FACTOR PROGRAM
COMPOSITE EMISSION LEVELS FOR ALL CITIES EXCLUDING DENVER AND LOS ANGELES

1975 FTP
® RELOW HYDROCAKHONS GM/MI CARBON MUNOXIDE GM/MI NOX  GM/MI
LEVEL ® ) .
MEAN ARITHMETIC ( GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC
MILES
YEAR | N (1 lnc co won | MEan i ME AN S0 MEAN SD | MeaN SO ME AN S0 ME AN S0
...... SRR PR SRRSO SRRSO RPN IO - ———— cecpememmmcmcmceceafo e e e
1966 | 67 | 6l1.8 6 10 42 8.26 S.68 7.21 1.63 | 90.96  38.93 | 82.29 1.60 3.57 1.82 3013 1.72
1967 | 56 | 54,6 2 6 4 7.38 3.26 6.75 1.52 | 93.56  4a.87 | 85.11 1,58 3.28 1.46 2.93 1.68
TOTAL [121 | S8.6 3 8 45 7.87 4.63 7.00 1.58 | 92.12 41.53 | 83.56 1.57 3,64 1.67 3.06 1.70
1968 | a9 [4E.5 |32 36 23 5473 7.80 4,06 177 | 69433 61,37 | Se.6l 2.02 4.46 1.89 3495 1.72
1969 | 72 [39.9 |24 2> 10 5.25 4472 4,67 1.62 | 59.99  32.57 | 52.77 1.67 5.45 2,02 5.06 1.50
1970 | 70 | 2945 |44 4e 9 3.77 1.83 3.50 lets | 47455  2acsl | 41,37 1.73 5.15 1.67 4,89 1.38
1971 | 40 | 156 |70 63 14 3.07 1+36 2453 LetA | 39456 25,62 | 32.46 ° 1,92 5.06 1.84 4,71 1.49
TOTAL|291 | 32.7 j43 3 16 “ou) 4,71 3.72 1.64 | 53,60 39,95 | 43.51 1.90 5.03 1.89 4,66 looé
_____ S OIS Eyy SO Up Ry Ny U U SR pUyS R Uy UOUCL U IRV GUpIPUP LIS E LI

NOX CORRECTED FOR HUMIDITY

@
LEVELS
HC 3.4 GM/MI
CO 39,0 GMusml
NOX 3,0 GM/MI

BT LT IEYT At DAGE 10
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TaB

LE II- S

FY71 EMISSION FACTOR PROGRAM

EMISSION LEVELS FOR UENVER
1975 FTP
1 % RELOw HYDROCAKBONS GM/MI CARBON MONOXIDE GM/MI NOX OGM/MI
LEveL «
e i s S cmrm———— epemccecnrccacaaa peoccmcreceam - -

ME AN ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC ARITHMETIC GEOMETRIC

MILFS
YEax N (K) HC co NOX | MEAN L17] ME AN SO ME AN SO MEAN sD MEAN S ME AN SO
1966 16§ 57.1 0 i} 81 874 2.94 8.32 1.38 [129.25 52,79 [ 119.41 l.51 2.07 1.60 1.64 2403
1967 15| 57.6 0 u 80 Y.12 2.93 8,75 1.34 | 126.23 31.55 |124.16 1.32 1.77 0.89 1.56 1.72
TOTAL | 31| 57.3 0 0 8l bev2 2.91 d4.53 1.35 [ 128.76 43.11 j121.68 1.42 1.93 1.29 1.60 l1.86
1964 181 42.1 0 0 83 734 2.73 (.87 le4o [109.20 52445 959.71 1.53 2420 0.80 2.07 1443
1969 171 38.9 18 12 65 631 3.467 D3 180 76,62 47.67 65,61 1o76 2.59 1.264 2.27 1.76
1970 17| 26.0 12 0 53 6,71 3.85 $.93 1,606 9a,178 33.80 89,30 1,43 2,78 l.11 2.54 1.57
1971 20 15.2 B} S 50 .59 l.42 S.42 1.29 884,13 35.96 80.67 1.57 3.05 1.59 2473 1.62
TOTAL | 72| 30.1 H 3 63 6,46 2497 5.838 1.57 92.20 43.74 82.98 1.60 2467 1.25 2440 160
—mwmee v ecden s et s - —— b ——— - -———— - - - - - P T e Lt - - - - - - —-— - - - - LR L D -

NOX CORRECTED FOR HUMIDITY

L4

LEVELS
3.4 GM/MI
CO 39.0 GM/M]

HC

NOX

4aFF e

3.0 GM/M]
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TABLE II- 6
FY71 EMISSION FACTOR PROGRAM
EMISSION LEVELS FOR LOS ANGELES

1975 FTP
% HELOW HYDROCANBONS GM/MI CARBON MONOXIDE bM/MI . NOX  GM/MI
LEvelL * L
ME AN ARITHMETIC GEOM&TRIC ARITHMETIC GEOMETRIC ARITHMETIC bEOMETRIC
MILES
YF AR N (K) HC [of¥] NOX | MEAN SO ME AN SD MEAN sD MEAN SO MEAN ] MEAN sSD
1966 16 | 5Se7 19 29 31 7.84 Helb S.81 2.03 65.16 36.59 56.84 1.72 3.40 1.54 3,04 1.68
1967 |17 [5646 |26 12 41 | 5.33  3.52 | 4.60  1.70 | 67.18 36,99 | 59.68. 1,63 | 3.42  1.50 | 3.08  1.65
TOTAL |33 [60.9 |21 18 36 | 6455 6436 | 5.15  1.86 | 66.20  36.23 | 56.29  l.66 | 3.41  1.50 | 3.06  1.6%
1968 15 | 37.3 27 27 40 4471 l1.87 4,37 150 62443 37.60 S4.31 1.70 3.86 204 3440 1.68
1963 17 | 3R.1 (] 6 12 492 1.07 4,80 1.25 68.70 22.87 65.13 1.4} S.4b 2.06 5.10 1,07
1970 [ 16 [25.2 |25 66 1y | 4.45  2.39 | 6,08 1.8 | 50.83 26,40 | 64.69 1,70 | 4.62  1.66 | 4.33  1.e6
1971 7l 15.8 3l 8. 19 3.0¢2 Ve 7Y 2493 le28 42426 19.91 37.83 l.64 3.83 1.10 3.65 let1l
TOTAL | 69 | 28.1 35 32 272 4419 1.75 3.90 1.65 55.15 28425 .4H.63 1.67 Hol2 l.81 4406 1.53
................ Loeee ___-------L--------_-----t----------_---L--------_-_--_-.---_--_--------.-----,-------_-.------_------_---.

NOX CORRECTED FOR HUMIDITY

«
LEVELS
HC 3.4 GM/MI
CO 39.0 GM/MI
NOX 3,0 GM/MI

T T TEYT oM DAGE 1h
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TABLE II- 7

FY71 EMISSION FACTOR PROGRAM

FUEL ECONOMY IN MILES PER GALLON

aLL CITIES eXCEPT DENVER AND LOS ANGELES

coLD HOT 1972 1975
YEAR | N TRANSIENT STABILIZED TRANSIENT FTP FTpP

ME AN SD MEAN sn ME AN SD ME AN S0 MEAN = SD
1966 | A7 13.0 2.8 1440 2.5 15.8 3.4 13.5 2.6 14,3 Z.6
1967 | s4 13.3 3.2 13.4 3.3 15.7 3.6 13.5 3.1 1440 3.1
1968 | A9 12.8 3.1 13.0 3.4 15.3 3.8 13.0 3.1 13.6 3.3
1969 72 12.6 3.1 13.3 2.9 15.3 3.4 13.1 2.9 13.7 2.9
1970 70 12.6 3.2 13.3 3.5 1540 " 3.9 13,0 3.3 13,7 3.5
1971 80 1244 3.8 12.8 4.5 1449 5.6 12.7 3.9 13.3 4ol
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TABLE I1- 8

FY71 EMISSION FACTOR PROGRAM

FUEL ECONOMY IN MILES PER GALLON

DENVER
coLD HOT ! 1972 1975
YEAR | N TRANSTENT STABILIZED TRANSIENT FTP F1P
MEAN 30 ME AN sp ME AN sSD. MEAN ME AN SD
1966 | 16 [11.2 2.9 [13.6 2.6 |14.7 3.0 | 12.4 2 13.4 2.6
1967 | 15 |12.1 2.4 |13.1 2.5 |14.2 2.5 |12.7 2 13.2 Zob
1968 | 18 |11.3 4,1 |12.6 3.5 |[15.0 3.6 | 1240 3 12.9 3.5
1969 | 17 {12.3 3.2 |13.8 3.0 |15.5 3.1 | 13.2 3 1440 3.0
1970 | 17 |11.6 2.6 |12.9 2.7 |16.2 3.3 |12.2 2 13.0 2.7
1971 | 20 |10.9 2.3 |12.0 2.4 |13.5 3.2 |[11.5 2 12.2 2.5
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TABLE II- 9

FY71 EMISSION FACTOR PROGRAM

FUEL ECONOMY IN MILES PER GALLON

LOS ANGELES

coLD ; HOT 1972 1975
YEAR | N TRANSTENT 'STABILIZED TRANSIENT FTF FTP
e ————— -

ME AN SD ME AN SD ME AN ) MEAN SO ME AN SD
1966 | 16 |13.2 4.5 |12.3 3.1 | 1447 4.1 |12.8 3.2 |13.1 3.3
1967 | 17 [12.0 3.1 |12.6 2.8 |[15.1 3.5 |12.4 2.9 [13.2 3.0
1963 | 15 |13.0 2.7 |la.e 2.3 116.9 2.5 |13.8 2.4 |14.8 26
1969 | 17 {11.3 2.6 |12.5 2.5 |14.9 3.3 | 11.9 2.6 l12.8 246
1970 | 16 [12.5 2.8 |12.3 2.9 |15.1 3.5 |12.5 2.8 |[13.] 3.0
1971 | 21 [13.2 4.2 |12.8 4.8 | 16.7 7.5 |13.1 4.5 [13.5 540
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APPENDIX III

Statistical Aspects of Fuel Economy
: Calculations
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APPENDIX III

Statistical Aspects of Fuel Economy Calculations

The carbon balance method of calculating fuel economy in
miles per gallon (mpg) is given below:

grams of carbon/gallon of fuel [1]
grams of carbon in exhaust/mile

mpg =

_ . 2423
MPE = 7866 (gm/mile HC) + .429 (gm/mi CO) + .273 (gm/mi €0,)

The grams-per-mile values for the 1972 FTP, the 1975 FTP
(a weighted fuel economy) and the individual portions of the
FTP are used to calculate the corresponding mpg figures. The
corresponding fuel consumption value of gallons per mile (gpm)
is simply 1/mpg. For purposes of developing confidence
intervals around fuel economy figures, it should be noted that
equation [1] is actually a calculation of the gallons of gasoline
used over a particular driving sequence. This is converted to
gallons per mile by dividing by the number of miles in the driving
sequence and further converted to miles per gallon by taking
the reciprocal of gallons per mile. The quantity gallons per
mile can be thought of as the fuel consumption over a standardized
representative one mile course.

It is of interest to quantify the fuel economy of a group
of vehicles. This is defined as

total miles driven
total gallons of gas used

Thus, fuel economy is a measure of amount of fuel consumed. It
turns out that with a sample of n vehicles, this quantity is the
harmonic mean of mpg values for those n vehicles since, by
definition:

I1I-3



n where z. = miles per gallon of

1 each vehicle in the
z E; sample
i
= 1
gallons1 gallons2 gallonsn

11 * miles Tooo® miles
miles, 1 2 n

But all vehicles are driVen the same number of miles
over the Federal Test Procedure and miles1 = miles2 =,,.=miles_..
Therefore, n

(miles) (n)

LI gallons,;
i i

H =

(z1

H = total miles

total gallons

- Statistically, the problem can be formulated as a problem
of estimation. Given z ’-225’°"Zn which are independent and
identically distributed random variables representing
miles per gallon, then

X
Z; = 5o
Vi
where th
xX; = miles driven by i vehicle,
i = gallons used by ith vehicle over miles.

I11-4



However, X3 is not a stochastic quantity and can be
represented by the constant c. Thus,

2, = &,
Vi

where ¢ can be set equal to one and y. adjusted accordingly.
The y. are independent and identicall} distributed random
variables (gallons of fuel consumed) with distribution function
G(y) and

E(Yi)

[}
=

|}
Q

Viy;)

where E is the expected value and V is the variance.

The ability to compute a confidence interval around the
population equivalent of H, which is itself a function of u_,
is desired. Since Y‘

total miles

total gallons

can be expressed as

1. 1.
111 1y, vy
n i z. n i 1
i
1 is used as an estimator for l—,
y Hy

the fuel economy as defined in [2].

The derivation of the hypothesis testing procedure is given
in reference (7). The resulting estimator is

IT1I-5



- 1 .
HnP.—-: . [3]
y

s
H o+ |z, a| . [ 22— [4]
or
P[H + Z _iL < 1 < H + 7 S
n T2 _ | — ¥, — 'n l-a . “71__ ] = a
Z y in Y 2

y Jn

where ZB is the 1008 percent point of a N(O,1) random variable.
It is often of interest to test a hypothesis concerning the
equality of fuel economies from two different groups of vehicles.
An appropriate test of the null hypothesis to compare

1 1

= with = is
M1 H2
2 ( ’ 3
T S L g
y y 2 2
1 2 Sq . 52
- 4 - 4
MYy nyY,

where G_ is distributed as a chi-square with a level of confidence
and 1 degree of freedom. This can be extended to more than
two groups as discussed in reference [7].

The fuel economy tables given in this report present the
quantity

H = total miles travelled
total gallons used

’
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the harmonic mean. The standard deviation reported in the fuel
economy tables 1is

s
DA
2
y

as derived above.
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The following two sentences should be added to the
last paragraph on page 14.

The largest data point is not included

in each of the histograms of Figure 3.
The  excluded hydrocarbon ‘values are 29.22
gm/mi for the four cities, 29.35 gm/mi for
Denver, and 31.0 gm/mi for Los Angeles.

Distribution graphs on bottoms of pages 64 and 65 have
correct ordinates but have been interchanged on  the pages.



