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1. SUMMARY

Recent efforts to improve the California Air Resources Board's
understanding of the emissions contributions of heavy-duty vehicles
have relied on available surveys of the travel patterns of these
vehicles in California. CALTRANS is the principal source of data for
truck travel in California. Unfortunately, CALTRANS is primarily
interested in the activity of trucks on the state highway system. The
lack of detailed truck travel data for the remainder of the state road
system has been further compounded by differences between the truck
classification systems employed by ARB and CALTRANS. Recognizing
these problems, the ARB issued a procurement to use the 1982 Truck
Inventory and Use Survey (TIUS) to improve the accuracy of the
relations used to translate the weight data available in CALTRANS
surveys into ARB's heavy-duty vehicle classifications; and to develop
independent estimates of travel for these vehicle categories by
county, motive power and use category,.

The 1982 TIUS collected data on the physical and operational
characteristics of trucks from a statistically balanced sample of
vehicle operators across the United States. This report summarizes
the results of an effort to access the 1982 TIUS and related
California data bases and integrate the information they contain to
develop a better understanding of how heavy-duty trucks are operated
on California’s highways.

Three primary data files were used In this effort: the 1982 TIUS; a
1985 CALTRANS Weigh Station Survey; and a CALTRANS estimate of heavy-
duty VMT for the state in 1982, To support the tramslation of
CALTRANS to ARB heavy-duty vehicle classifications a method was
developed to relate gross vehicle weight (GVW) classes to the laden
and unladen weight of vehicles observed in the CALTRANS survey. The
GVW classes were then translated into ARB's heavy-duty welght classes.
Figures 1-1 and 1-2 provide a summary of the Weiph Statlion Survey
results for California and non-California vehicles, using ARB’s heavy-
duty vehicle classification system.

Figure 1-1 shows that almost 90 percent of the California-based
vehicles were Diesel-powered and that heavy heavy-duty Diesels were
the dominant vehicle observed in the survey. The distribution of non-
California vehicles was even more blased towards Diesels, with the
heavy category representing virtually all of the vehicles observed,
OQut-of-state Dlesels constitute a significant fraction, over 25
percent just for the heavy category, of the vehicles operating on
California’s highways.
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The survey results, however, should be considered as the upper bound
of Diesel activity because the survey tracks vehicles operating on the
major roadways of the state. It is expected that the fraction of
gasoline-powered vehicles would increase as lower capaclty roads were
incorporated Into the survey.

Figures 1-3 and 1-4 provide an overview of the distribution of
activity reported by TIUS respondents for separate areas of operation:
off-road; local (usually within a 50 mile radius of the base); short
range (usually within a 50 to 200 mile radius of the base); and long
range (beyond a 200 mile radius). The data show a consistent pattern
of activity for both California and non-California vehicles: a high
fraction of gasoline travel within the local area; a uniform
distribution of travel among local, short- and long-range areas for
Diesel vehicles; and declining gasoline activity as the trip length
increases. The most significant feature of the charts is that, on
average, California and non-California vehicles appear to have very
similar patterns of travel.

Estimates of travel were developed for the following categories of
heavy-duty vehicles operating on California roads:

1 - California-registered and -based vehicles (vehicles
registered in California but based outside of the state were
excluded from the estimate);

2 - Non-California-registered vehicles based in California; and

3 - Non-California-registered vehicles based out of California.

The TIUS data were used to directly estimate travel for the first two
categories. Both were adjusted to account for the travel that
occurred within California’s boundaries. The CALTRANS survey data
were used to determine the proportion of non-California-registered
vehicles operating in California. The TIUS data were used to
determine the proportions of these vehicles that were based in and out
of California. Bounds on the range of travel that could be expected
for these vehicles were developed from a analysis of the non-
California-registered vehicles. This Information was used to estimate
the travel for the third vehicle category. The distribution of travel
that results for the three vehicle categorles 1s displayed in Figure
1-5. It shows that 22 percent of the heavy-duty vehicle travel in
California is estimated to come from non-California-reglstered
vehicles.

Using the TIUS and CALTRANS data Sierra estimated total dally heavy-
duty truck travel on California roads to be approximately 21 million
miles per day. 1In contrast ARB, through EMFAC/BURDEN, and a recent
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Figure 1-5

Distribution of Travel Estimated For
Categorles of Heavy-Duty Vehicles Operating
On California Highways
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*
contractor study for ARB , estimated HDV travel to be approximately
34-36 million miles per day.

The TIUS-based estimate of total HDV travel is roughly 60 percent of
the state HDV estimate produced in the PES study and a similar
estimate produced by EMFAC/BURDEN., An analysis of the possible causes
of this difference indicates that a substantial amount of travel data
were lost in the process of cleaning the TIUS data and in developing
the translation between the weight classification systems., It should
be noted that the TIUS data are largely composed of owner responses to
a questionnaire. While the Bureau of Census performed screening
checks on that data, a more detalled analysis of the data found
considerable inaccuracies in the information reported, particularly in
the reported weights, To ensure that accurate translations between
weight categories were developed and that the characteristics of
individual vehicle classifications could be correctly reported,
records with erroneous data were eliminated from the database,

The TIUS employs a system to extrapolate the representativeness of
individual vehicles to their share of the total vehicle fleet through
individual "expansion factors", It was not possible to reallocate the

* "Assessment of Heavy-Duty Gasoline and Diesel Vehicles In
California: Population and Use Patterns", Pacific Environmental
Services, July 1985,
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travel of the discarded vehicles to the vehicles remaining in the
cleaned data set. Thus, even when the expansion factors of the
cleaned data set were renormalized, to account for the loss of
erroneous records, the projected VMT of the vehicle fleet was
significantly lower than found with the original dataset.

An analysis of differences in the projected travel levels (before and
after the cleaning) showed that the largest loss occurred in the lower
weight categories; however, significant differences were noted for
several other weight categories. A large loss of travel should occur
in the lowest weight class (Class II GVW, 6,001 - 10,000 pounds),
because ARB considers only Class IIb (8,501 - 10,000) vehicles to be
heavy-duty vehicles. TIUS, and all other surveys, do not distinguish
between class IIa and 1Ib vehicles. Nevertheless, it is necessary to
estimate the fraction of Class II vehicles that are IIb vehicles to
estimate heavy-duty truck travel in California. The weights reported
for the Class II and Class III vehicles in the TIUS survey were found
to have a high incidence of erroneous data (outside the bounds of
weights contained in manufacturer specifications for these vehicles).
The effect of screening out the erroneous data was to increase the
accuracy of the estimate of the proportion of Class II vehicles that
weighed between 8,501 - 10,000 pounds, and the accuracy of the
estimate of Class III vehicles; unfortunately it also significantly
reduced the projected travel levels for the light and medium heavy-
duty vehicle categories.

Given this background, the following conclusions can be drawn about
the accuracy and the usefulness of the TIUS data to ARB.

- The large number of observations (over 3,500) for California
registered vehicles and the broad distribution of vehicles
participating in TIUS ensures that it provides an excellent
independent estimate of overall truck travel and activity in
California.

- However, because TIUS is based on owner responses to a
questionnaire, it is necessary that special care be taken to
check the data for errors and inaccuracies,

- Two methods are available to clean the erroneous data:
eliminate it from the data base; and substitute reasonable
estimates of expected values based on averages computed for
like vehicles in the data base., If the first method is chosen
to clean the data, it is not possible to produce accurate
estimates of travel activity for all of the heavy-duty vehicle
classifications. This is because too much explanatory power is
lost from the vehicles eliminated from the data base. If the
second method is chosen, a more reasonable estimate of travel
activity can be estimated; however, the accuracy of the
estimate will be unknown.



- An evaluation of the loss in projected travel levels due to the
data cleaning procedures employed In the analysis indicates
that TIUS provides poor estimates of truck travel for ARB’s
light- and medium-heavy duty vehicles, and that it provides a
relatively accurate estimate of heavy-heavy duty truck travel,

- The CALTRANS truck count survey was not hampered by problems
with owner responses; however, the range of data recorded in
that survey was substantially more limited., Because that data
was recorded at 16 locations focused on highway travel
activity, it is likely that the results overrepresent the
activity of the larger, heavier over-the-road trucks and
underrepresent the activity of smaller, lighter Class IIb and
III vehicles.

- For different reasons, both TIUS and the CALTRANS survey are
weak in accurately characterizing the travel levels of light-
and medium-heavy duty vehicles.

To better understand the travel patterns of light- and medium-heavy
duty vehicles it is recommended that ARB consider the following
efforts:

- Work with CALTRANS to collect additional information (e.g.,
vehicle identification numbers, ete.) In truck count surveys
that would allow a more accurate determination of the observed
vehicle, and increase the representativeness (from the
perspective of the entire California road system) of the survey
locations,

- Work with EPA to develop a data base that will allow an
accurate distinction between Class IIa and Class IIb wvehicles.

- Conduct a balanced survey of all truck travel and related
activity levels in urban and rural areas across the state,




2. INTRODUCTION

Overview

Due to their great numbers, automobiles and light-duty trucks have
been responsible for the bulk of motor vehicle emissions produced in
California. For this reason, they have received the most attention
from the state’s motor vehicle emission control program. In recent
years, however, as controls on these vehicles have become more
effective, heavy-duty vehicles (HDV’s) have become responsible for an
increasing fraction of mobile source emissions. In contrast to light-
duty vehicles (LDV's), HDV's encompass a broad range of weight
categories and major use applications. This diversity complicates the
task of determining where they operate and their contribution to the
emissions inventory. As the Air Resources Board (ARB) has focused
more attention on determining the travel patterns of HDV's, the
following issues have been identified as limiting the accuracy of the
emission estimates for these vehicles:

- The range of operation varies considerably and is not
necessarily limited to either the county or the state in which
the vehicle 1Is registered.

- The actual weight of a vehicle depends on its business
application and the cargo it is carrying. Thus, Department of
Motor Vehicle (DMV) registration data which report "unladen
weight" are not useful for determining the distribution of
emission-sensitive weight classifications which the ARB uses
to estimate HDV contributions to the emissions inventory.

- California is the terminus for numerous freight operations;
therefore, out-of-state vehicles have disproportionately high
levels of travel in-state. Because the out-of-state vehicles
are certified to less stringent emission standards, their
contribution to the emissions inventory is greater than their
travel fraction. The vehicle miles traveled (VMT) by these
vehicles, however, is thought to occur primarily on highways
outside of urban areas; if true, this would mitigate their
emissions impact. 1If, however, fleets base significant
numbers of out-of-state vehicles at sites in California, a
greater share of their VMT may be accumulated in urban areas;
this would increase their impact on local emission inventories
and the affected population.

The ARB is concerned about the combined effects of these issues on the
accuracy of the HDV emission estimates that it produces for each of
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the 58 counties and 14 air basins in the state. Therefore, it issued
a procurement to analyze the 1982 Truck Inventoery and Use Survey
(TIUS) and related informatlon sources. The purpose of that effort
was to gain a better understanding of the travel behavior of all
heavy-duty vehicles operating in California,

ARB divided the effort into three task areas and specified the
following analyses:

Task 1 - Analyze the data base to provide information by HDV
weight category for area of operation, annual miles
traveled, fuel economy, type of fuel, and other vehicle
characteristics. Screen all data to eliminate spurious
information.

Task 2 - Disaggregate the 1982 TIUS data to provide urban/rural
and county truck usage data by vehicle category and
major business use. Compare this data with natlonal
data to note differences between the characteristics of
urban-based trucks in California and in the rest of the
country,

Task 3 - Using the TIUS and CALTRANS data, estimate HDV truck
travel in California by truck welght catepory for
vehicles registered outside of the state.

The information developed In these tasks will be used to confirm and
update conversion factors and HDV travel estimates produced in an
earlier report for the ARB by Pacific Environmental Services (PES) .

Organization

Section 1 provides a summary of the major findings of the report,
Section 2, this section, presents an overview of the work effort, a
summary of the task assignments and the organization of the report.

The data bases selected for the analysis and the methodology used to
clean and organlze the Information contained in each data base is
presented in Section 3. Also in this section is a summary of the
approach used to link the data In these flles together.

Sectlon 4 presents the results of the analysis. The presentation

is divided into two categorles: heavy-duty fleet characteristics; and
county-level VMT estimates. The appendices contain detalled listings
of the data generated in the analysis of the TIUS and CALTRANS data.

* "Assessment of Heavy-Duty Gasoline and Diesel Vehicles in
California: Population and Use Patterns", Pacific Environmental
Services, July 1985
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3. DATA SOURCES AND SCREENING TECHNIQUES

Information was selected from three primary data sources to support
the analyses specified in the Scope of Work:

- 1982 TIUS;
- 1985 CALTRANS Truck Weight Study; and

- 1985 PES Report for ARB.

This section provides a brief review of the contents of those data
files, and the criteria used to screen the data for errors and
outliers.

TIUS

The Bureau of Census conducts a Census of Transportation once every
five years. TIUS is one of the three surveys that form the
Transportation Census. The most recently available data from TIUS
are based on a probability sample of private and commercial trucks
registered or licensed by states to operate in 1982. Vehicles
registered by government agencies (Federal, state and local),
ambulances, buses, and motor homes were excluded from the survey.

The 1982 TIUS contains information from 84,334 respondents on a broad
range of physical truck characteristics and operating behavior. No
information is available on a possible nonresponse bias to the survey.
However, the technical documentation for the survey notes that "ninety
percent of the questionnaires were returned, with an item nonresponse
rate of not more than one percent for most of the major questions. It
also notes:

“For some questions, a response was generated to complete a blank
on the questionnaire. Engine characteristics and body
characteristics were frequently determined through analysis of
the vehicle identification number (VIN) and charts based on
manufacturer’s specifications. All missing annual miles data
were imputed based on information available about the truck's

* A 1987 TIUS was conducted; however, that data is not yet available
for analysis, as the Bureau of Census is currently compiling the data
collected in the survey,
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lifetime miles, its age, its vehicle type, its number of axles,
its engine type, 1ts area of operation, and its major use. Any
biases introduced by the imputation and correction procedures are
thought to be small,"

The Bureau of Census makes the data avallable through a public-use
computer tape. Sierra chose not to access the tape directly, but
instead to use the services of a transportation analyst familiar with
the data structure, Mr. Anyant Vyas at Argonne National Laboratory.
Mr, Vyas provided Sierra with a tape contalning the records of
vehicles registered in California. He also provided Sierra with all
required 49-state analyses, Sierra was responsible for the analysis
of California vehicles.

TIUS contalns a wealth of information on trucking activity that can be
used to evaluate the relative contribution of California and 49-state
trucks to overall VMT levels in the state. Table 3-1 provides a
summary of the primary variables selected for use in this analysis.

It shows that variables describing numerous truck characteristics
(e.g., slze, fuel type, number of axles, etc.), operating behavior
(e.g., annual VMT, average weight, area of operation, etec.)} and
registration (state in which it is registered wversus state in which

it i1s based) are available,

Two separate forms were employed in the survey, Appendix A contailns
coples of each form., Report form TC-9501 was mailed to individuals
thought to own pickups and vans. Report form TC-9502 was mailed to
individuals thought to own heavier vehicles. A review of the data,
however, indicates that there was considerable overlap in the targeted
audiences for these forms - light-duty owners received the heavy-duty
form and vice-versa. This observation was confirmed in conversations
with Census personnel responsible for TIUS.

For the purposes of this analysis, the differences between the forms
are significant, The 9502 form requested information on the empty,
average and maximum weight of the vehicle, whereas the 9501 form
requested information on the average welght of the vehicle. The more
detalled weight information on the 9502 form provides a basis for
matching with the empty and average weipht data recorded in CALTRANS
survey data., It also provides a basis for distinguishing between
gross vehicle welght (GVW) classifications of IIa and IIb vehicles.

The distinction between class IIa or 6,000-8,500 pound (GVW) and class
ITb or 8,500-10,000 pound (GVW) vehicles was critical to the analysis,
because the RFP specified an analysis of heavy-duty vehicles. In
California that means vehicles weighing greater tham 8,500 pounds
(GVW). Information on GVW subclasses is rarely reported and TIUS only
contains information on the primary GVW class of a vehicle. Thus, a
method had to be found to determine which class II vehicles were
considered heavy-duty vehicles in California.

-11-




Table 3-1

Summary of Information Selected from TIUS

Variable

Vehicle Weight

R.L. Polk GVRW

Area of Operation

Annual Miles
Miles per Gallon
Fuel Type

Model Year

State of Registration
Base of Operation

Expansion Factor

Description

Respondent estimate, either:
Empty
Average
Maximum

Manufacturer Gross Vehicle Weight Rating
for the vehicle

The area in which the vehicle operates is
usually classified as:
Local - Mostly in the local area,
i.e., in or around the city and
suburbs, or within a 50-mile radius
of the place where the vehicle is
stationed.

Short-range - Mostly over-the-road
(beyond the local area), usually
within a 50-200 mile radius of where
the vehicle is stationed.

Long-range - Mostly over-the-road,
usually more than 200 miles to the
most distant stop from where the
vehicle is operated.

Off-the road - Mostly off-the-road

operation (usually associated with

construction and farming).
Estimated by respondent for 1982
Estimated by respondent for 1982

Gasoline or Diesel only

Designated model year of the vehicle;
1973 and earlier, through model year 1983

State where the wvehicle is registered
State in which the vehicle is based
Factor used to project vehicle estimates

of travel and fuel to overall state
totals by sample type

--- continued on next page ---
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Table 3-1 (continued)

Summary of Information Selected from TIUS

Variable Description

Sample Type Strata used by census to develop
expansion factors

Travel Outside of Respondent estimate of the percent of
Base State travel outside of the base state
Axle Recode Indicates the vehicle configuration and

number of axles for the entire wvehicle

Census is bound by law not to provide any insight into the identity of
survey participants. For this reason the VIN's of particpating
vehicles are not reported. The only basis for determining whether
class II vehicles had a GVW rating of greater than 8,500 pounds was
from the weights reported by vehicle owners, The average weights
reported in the 9501 survey form provided no insight into the maximum
load carrying capacity of the vehicle, the basis of the GVW rating.
The 9502 survey, however, reported data on the empty, average and
maximum reported weights of the vehicles. The maximum reported
weights could be used to distinguish which vehicles have a class IIb
GVW rating. Therefore, the TIUS analysis focused exclusively on form
9502 survey respondents.

The impact of this assumption on the representativeness of the data is
difficult to tell. The 9501 survey was designed for pickups, panels,
vans, and utility type vehicles and was sent to owners of these
vehicles "if they could be identifed at the time of sampling."” The
9502 survey was designed for all other vehicles, Clearly the 9502
form was designed for heavier vehicles and therefore the exclusive use
of this data for the analysis of heavy-duty vehicles should not
introduce any bias into an analysis of class III-VIII vehicles. While
the 9502 form was not intended for "pickup truck owners", Census
personnel do not believe that there was any bias towards the heavy or
commercial end of pickup owners that received the form. Instead they
contend that pickup truck owners receiving the form (1) represented
random error, or {(2) could not be distinguished at the time of the
sampling and therefore received the 9502 form. In summary, the
results for the class ITb portion of ARB's light-heavy duty vehicle
category should be viewed with some discretion; however it is
impossible to determine the extent of any bias that might be included
in the data for these vehicles,

The ARB employs three weight classifications for HDV's, Table 3-2

provides a summary of the relationship between the industry
classifications and those employed by ARB., The TIUS data file

-13-




Table 3-2

Relation between GVW Classifications
and ARB Heavy-Duty Classes

FHwA Weight Gross Vehicle ARB HDV Gross Vehicle
Class Welght Class Weight

Class 1 1- 6,000 1lbs

Class II1 6,001-10,000 1bs

Class II1I1 10,001-14,000 1bs Light HDV 8,501-14,000 1bs
Class IV 14,001-16,000 1bs

Class V 16,001-19,500 1bs

Class VI 19,501-26,000 1bs Medium HDV 14,001-33,000 1bs
Class VII 26,001-33,000 1bs

Class VIII Over 33,000 1bs Heavy HDV over 33,000 lbs

contains two separate GVW classifications, The first or TIUS GVW
classification is based on the average weight of the vehicle reported
by the respondent. It should be noted that the survey form stated
that "an estimate is acceptable." The second is a gross vehicle
weight rating (GVWR) developed by the R.L. Polk Company for the Bureau
of Census using the vehicle identification number (VIN) reported by
respondents, The R.L. Polk GVWR is based on the empty weight of the
vehicle plus the recommended load capacity assigned by the
manufacturer to the vehicle.

Table 3-3 provides a comparison of the TIUS GVW and Polk GVWR ratings
for vehicles registered in California. There is a substantial overlap
between the two classification systems. For example, Polk-rated
trucks of less than 6,000 pounds are shown to have average loads of
greater than 33,000 pounds. Clearly this is not possible and
represents either transcription errors (e.g., VIN's used by Polk to
determine the GVWR, reported weight ratings, etc.) or problems with
owner weight estimates.

The magnitude of the differences presented in Table 3-3 indicated that
a method was needed to either eliminate spurious data or reclassify
vehicles based on the informatjon contained in the data base. Sierra
reviewed the available options and determined that the best method

* In a similar analysis of national trends in truck activity for EPA,
Energy and Environmental Analysis (EEA) chose to reclassify trucks by
gross vehicle weight category based on an analysis of the consistency
among several related record fields using criteria developed from a
review of historical literature on the size, weight, and fuel type

(Footnote continues on next page)
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Table 3-3

4

TIUS 1982 -- GROSS VEHICLE HEIGHT RATIHG CROSS TABULATION OF CALIFORHIA TRUCKS
AVERAGE UZIGHT PATHIG (CEASUSY V78 MAHUFACTURER'S RATILG ’
TRUCK COUMNTS AND PERCENTAGES

FREQUENCY P ‘ati
PLRCENT : olk Rating
ROM PCT-
CoL PCT <6K 16.01-10110.01-14]114.01-16|16.01-19] 19.51-2626.01-33|>33K |
| {s IK l.5K 1K IK | | ToTAL
--------- s e e i o e e i e e i o i e o e e e e e
<6k 2046105 | 925496 7791 467 1487 2578 428 428 2984780

58.25 26,35 0.22 0.01 0.04 0.07 0.01 0.01 84.98
68,55 31.01 0.26 0.02 0.05 0.09 0.01 0.01
98.80 30.28 31.45 5.05 6.52 2.53 1.56 0.42

6.01-10K 16844 | 217810 7324 4220 7337 15394 285 311 | 269525
0.48 6,20 0.21 0.12 06.21 0.44% 0.01 0.01 7.67
6.25 80.81 2.72 1.57 2.72 5.71 .11 0.12
0.81 18.89 29.56 45,59 32.19 15. 11 1.04 0.30
------------ e L L ey e et LSS LT S
10.01-14¥K 312 5766 4052 2506 5505 16114 370 765 35389

0.01 0.16 n.12 0.07 0.16 0.46 g.01 g.02 1.01

s fmmmm brm————— pomm fmm————— fommm———— B et do————— pr—————— +
14.01-16K 0 1870 2182 960 3597 103587 1083 707 24765
0.00 6.05 0.06 0.03 .10 0.41 0.03 0.02 0.71
0.00 7.55 8.81 3.88 14.52 58.01 4.37 2.85
¢.00 0.16 2.81 10.37 15.78 14.10 3.95 0.69
------------ frmmmmn e fe e e e m f e —— e m e S e e ——————
16.01-19.5K 0 0 1247 552 1558 16451 2139 681 22628

0.00 0.00 0.04 0.02 0.04% 0.47 0.06 0.02 0.6%

19.51-2¢6K 7225 1331 779 156 1967 24125 10769 3488 49539
0.21 0.04 0.02 0.00 0.06 0.69 0.31 g.10 1.42

Average Reported Weights

26.,01-32K 0 0 623 396 552 6381 5757 4357 18066
0.00 0.00 0.02 6.01 0.02 0.18 0.16 0.12 0.51

>33K . 467 623 779 0 792 6403 6537 91702 | 107434
0.01 0.02 0.02 0.00 0.02 0.18 0.19 2.61 3.06

------------ P T et e e R e et ]
TOTAL 2070952 1152896 24777 9258 2279% 101893 27418 102438 3512426
53.96 32.82 0.71 0.26 0.55 2.90 0.7% 2.92 100,00

(Footnote econtinued from previous page)

specifications of truck bodies and engines marketed by engine and
truck manufacturers in the U.,S, "Analysis of the 1982 Truck Inventory
and Use Survey", Final Report, prepared for U.S. Environmental
Protection Agency, Energy and Envirommental Analysis, December 1986.
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for this analysis was to set weight classification limits for each
Polk GVWR category. These ranges represent Sierra'’s best estimate of
the empty and maximum loaded weights that vehicles with these ratings
are capable of supporting. Table 3-4 lists the ranges that were
developed from a review of manufacturer specifications for vehicles
matketed in the U.S. All vehicles with either an empty or a maximum
weight reported outside of the bounds listed in Table 3-4 were
eliminated from the data base. This approach ensures that the scatter
in reported weight and GVW classifications observed in Table 3-3 are
eliminated and that relations developed between the CALTRANS and TIUS
data files are based on weight estimates that conform to manufacturer
specifications for the vehicles. It also ensures that the relations
are based on survey responses and not on reclassified estimates of
vehicle weights.

Table 3-4

Weight Range Used to Screen Outliers
on the Basis of Respondent Weight Estimates

Polk GVW* Empty Weight Maximum Weight
2 4,500 1bs 14,000 1bs
3 6,000 1bs 18,000 1bs
4 8,000 1bs 20,000 1bs
5 10,000 1bs 25,000 1bs
6 12,000 1bs 32,000 1bs
7 14,000 1bs 45,000 1bs
B 16,000 1bs 150,000 1bs

* All Polk Class I vehicles were eliminated from the
analysis.

Several additional methods were used to screen obvious errors and
outlier values from the TIUS data base. Records were eliminated if
data were missing for the following variables:

- area of operation;

- fuel type;

- weight classifications (empty, average, maximum) ;
- Polk Classification,;

- fuel economy; or

- number of axles (axle recode value).

A second method used to discriminate among the accuracy of the
responses was to eliminate outlying data on annual mileage and fuel
economy. Sierra reviewed the criteria that EEA used to screen these
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variables* and determined that they were reasonable. Table 3-5 lists
the mpg screening criteria for each of the welght categories. The
annual VMT levels reported were screened to eliminate vehicles that
reported travel levels of greater than 360,000 miles per year. EEA
determined that no vehicle could "realistically travel more than 18
hours per day, 360 days/year at an average of speed of 55 mph."

Table 3-5

Fuel Economy Criteria Used for Excluding TIUS Records

Polk GVWR Class _ Fuel Type Range
0- 6,000 1lbs All MPG < 2 or MPG > 40.0
6,001-10,000 1bs All MPG < 2 or MPG > 30.0
10,001-14,000 1bs All MPG < 2 or MPG > 20.0
14,001-16,000 1bs All MPG < 2 or MPG > 17.5
16,001-19,500 1bs All MPG < 2 or MPG > 16.0
19,501-26,000 lbs All MPG < 1 or MPG > 14.0
26,001-33,000 1bs Gasoline MPG < 1 or MPG > 12.5
26,001-33,000 lbs Diesel MPG < 1 or MPG > 14.0
33,001-50,000 1bs Gasoline MPG < 1 or MPG > 10.0
33,001-50,000 1lbs Diesel MPG < 1 or MPG > 11.0
over 50,000 lbs Gasoline MPG < 1 or MPG > 9.0
over 50,000 lbs Diesel MPG < 1 or MPG > 9.5

TIUS contains two types of registration information, one identifying
the state in which the vehicle is registered and the other identifying
the state Iin which the vehicle is based. In most cases, the wehicle
is based in the state in which it Is registered. When this is not the
case, 1t means that most of the VMT accrued by the vehicle will occur
in the state Iin which it is based and not the state in which it is
registered. Therefore, a final screening of the data base excluded
vehicles registered In California but based in another state.

* "Analysis of the 1982 Truck Inventory and Use Survey", Final Report,
prepared for the U.S., Environmental Protection Agency, Energy and
Enviromental Analysis, December 1986.
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Table 3-6 provides a summary of the effect of cleaning routines on
each of the Polk GVWR classifications. It shows that the combined
effects of the missing data, the outlier screening criteria and the
base state criteria reduced the volume of usable records by almost 60
percent. Each GVW category lost a substantial fraction of the
original records., The weight ranges used to screen empty and maximum
weights reported by respondents were responsible for almost two-thirds
of the eliminated records. Class VI vehicles were particularly
sensitive to the weight screening criteria. On the other hand, only
28 California-registered vehicles were reported to be based outside of
the state.

Table 3-6

Summary of Results of Data Screening Techniques
on TIUS Records for California Vehicles

Polk GVWR Classification Number of Original Revised
Class Weight TIUS Records TIUS Records
I 0- 6,000 1bs 372 43
I1 6,001-10,000 1bs 818 349
III 10,001-14,000 lbs 159 40
v 14,001-16,000 1bs 64 19
v 16,001-19,500 1bs 155 14
VI 19,501-26,000 1bs 703 102
VII 26,001-33,000 1bs 218 78
VIII over 33,001 1lbs 1,077 797
Total 3,566 1,442

The data set summarized in Table 3-6 was further screened to eliminate
light- and medium-duty-vehicle records (Class I and Class Ila
vehicles). All Polk Class I vehicles were eliminated from the
database. All Polk Class II vehicles with a maximum owner-reported
weight of less than 8,500 pounds were also eliminated from the
database. Applying these criteria eliminated an additional 238
records from the data base. Table 3-7 provides a summary of the
resulting California TIUS data used in the analysis. It lists vehicle
counts for the GVWR and ARB classifications.
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Table 3-7

Summary of California TIUS Records Selected for Analysis

Polk GVWR Classification Revised No. of ARB HDV No. of ARB

Class Welght TIUS Records Class Records

ITb 8,500-10,000" 1bs 154

111 10,000-14,000 1bs 40 Light HDV 194

v 14,001-16,000 1bs 19

v 16,001-19,500 1lbs 14

VI 19,501-26,000 1lbs 102

VII . 26,001-33,000 lbs 78 Medium HDV 213

Vila, 33,001-50,000 1lbs 149

VIIb over 50,000 lbs 648 Heavy HDV 797
Total 1,204 1,204

*
Classifications were based on the maximum reported vehicle weights

The sample design of TIUS was based on a stratified probability sample
of about 120,000 trucks drawn from an estimated universe of
approximately 35 million registrations that were on file with the
motor vehicle departments across the country. A stratified random
sample based on body type was selected in each state. Each state was
divided Inte five strata:

- pilckup;

- wvan (panel trucks, vans, utilitles, jeeps, and station wagons
on truck chasis);

- single unit light (all other single unit trucks with a GVW of
less than 26,000 pounds);

- single unit heavy (all remaining single unit trucks with a GVW
of greater than 26,000 pounds); or

- truck tractor.

Part of the sample (two-thirds) was allocated to meet "minimum
standards™ of reliability for each stratum in each state. For each
pickup stratum, a minimum sample size was determined for each state
based on the percentage of pickups in that state (usually this stratum
ranges between 40 to 75 percent). A constant minimum sample size was
set for each of the remaining strata. The remainder of the sample
(the other third) was allocated to the strata proportionately to the
number of the trucks in the state to improve the overall U.S.
estimates.

The Bureau of Census computed an expansion factor so that each
respondent could be expanded to represent his or her share of the
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overall vehicle population. The expansion factors are computed
separately for the five sample strata by state. A review of the
expansion factors from the prescreened database indicated that

the values of the factors ranged from less than 100 to more than
7,000. Thus some respondents are projected to be considerably more
representative of the vehicle population than others.

The substantial reduction in vehicle records necessitated a revision
to the expansion factors. Conversations with Census personnel
indicated that the following formula is appropriate for that
calculation:

EFp = (EF,) STOCK,
STOCK,

where:
EFR = revised expansion factor, which varies by sample
category
EF, = original expansion factor
STOCK, = original number of records within each sample

category (before data screening is applied)

revised number of records within each sample
category after the data screening was applied

STOCKR

The effect of the above revision is dependent on how the distribution
of expansion factors changes after the data cleaning process. If the
distribution stays the same, the revised factors for the remaining
vehicle fleet will be able to project a vehicle population and total
UMT level equal to what the raw data would have projected. If the
distribution changes - for example, if the percentage of vehicles with
large expansion factors drops considerably - then the revised factors
for the remaining vehicle fleet will project a smaller vehicle
population and total VMT level than the original data set projected.

Sierra computed the expanded vehicle populations for each of the five
Census strata before and after the data cleaning process to evaluate
the representativeness of the cleaned data set. The results are as
follows:
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Percent of Projected Population

Strata Remaining After Data Cleanin
Pickup 3
Van 8
Single Unit (light) 70
Single Unit (heavy) 97
Truck Tractor 98

While the representativeness of the pickup and wvan categories appears
to have been eliminated, it should be remembered that the original
data set ineluded all Class I and II vehicles and that the revised
data set only included Class IIb vehicles. Thus, the revised data set
for these wvehicles should project a substantially smaller share of the
original projection, With the exception of the single-unit-light
stratum, the representativeness of the remalning vehicle catepories
was substantlally unchanged. No method could be found to normalize
the expansion factors to represent the exact original totals that did
not violate the representativeness of the individual vehicles or
require the use of records with Incorrect data. Therefore, a decision
was made to use the screened data with the revised expansion factors
and recognize the limitations of the projected sample In the analysis
of the results,

It 1s important to note the Census strata do not directly translate
into ARB's heavy-duty vehicle categories; the effect of the data
cleaning process should be most pronounced on ARB’s light and medium-
heavy-duty vehicles,

The fuel economy estimates provided by the respondents were
harmonically averaged as opposed to arithmetically averaged to produce
category-specific mpg estimates. The harmonic averaging procedure
welghts data on the basis of consumption (i.e, gallons per mile) to
provide an accurate estimate of mpg from the perspective of fuel
consumption. The annual VMT (in this case the annual miles times the
expansion factor) of each vehicle must alsc be used in this
calculation to determine the number of gallons that each vehicle
consumes, The calculation employed is as follows:

Z  AVMT #* Expansion Factor

Mean MPG = Total VMT = n
Gallons
b)Y (AVMT * Expansion Factor)/mpg
n
Mean MPG - travel welghted average fuel economy
Total VMT - total travel for the category of interest
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n - number of records in category of interest

AVMT - the reported annual VMT of the vehicle
mpg - the reported fuel economy of the vehicle
CALTRANS

CALTRANS conducts a truck weight survey at selected weigh stations
once every two years. The most recent survey was conducted in 1985
for 17 stations; the data from that survey only became available in
the latter part of 1988. Figure 3-1 provides a summary of the weigh
stations employed in the survey and their approximate locations across
the state. During the survey all trucks entering the stations are
weighed, the load for each axle is measured and additional information
on vehicle characteristics is recorded. (A copy of the survey form
may be found in Appendix B.) The following information collected in
this survey is of particular value to this analysis:

- Vehicle type - provides information that can be used to
distinguish between pickup trucks, vans and alternative
vehicle classifications (e.g., truck and tractor, etc.);

- Weight - indicates the weight of the vehicle including the
load;

- Empty or loaded - indicates whether the vehicle had a load or
was empty;

- TFuel type - lists the fuel used by the engine;

- Number of axles - lists the load on each axle and the number
of axles on the vehicle;

- Base state - indicates the vehicle’s base state of operation.

A total of 6,057 records was available from the 1985 Truck Weight
Study. The only criteria used to screen the data was to exclude
vehicles with body types considered by CALTRANS as representative of
light-duty vehicles. All 2-axle vehicles that were obviously not
HDV's were eliminated from the data base. This had the effect of
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Figure 3-1

Locations of 17 Welgh Stations
Employed In 1985 Truck Welght Survey
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excluding 1,581 records from the data base. A summary of the
available vehicle counts is provided below.

Fuel California 49-State Non-U.S, Total
Gasoline 432 31 - 463
Diesel 2,777 1,172 24 3,973
Propane 38 1 - 39
Total 3,248 1,204 24 4,476

The California total includes one vehicle that was classified as
"Turbine" under the fuel type category. For the sake of clarity, it
was not listed in the above table.

The value of the CALTRANS data is that it provides insight into the
distribution of in- and out-of-state vehicles operating on
California's roads., It also provides a basis for determining the
fraction of non-U.S. vehicles operating on California highways. All
of the non-U.S. vehicles captured in the survey were based in Canada,
no vehicles based in Mexico were observed in the survey.
Conversations with CALTRANS representatives indicated that the range
of non-U.S. vehicles observed in the survey was in line with other
estimates of non-U.S. vehicular activity that they have developed.

The CALTRANS data also provides insight into the relationship between
the number of axles and either the empty or loaded weight of the
vehicle., Unfortunately, the CALTRANS data do not include an
indication of the GVW rating (GVWR) of the vehicle. Care must taken
in relating the unladen and laden weights reported to the appropriate
GVWR categories. A detailed methodology was developed to use the
CALTRANS and TIUS data to develop this relationship; it will be
discussed in the next section.

PES Report to ARB

One of ARB'’s primary information sources on the recent travel behavior
of HDV’s is the 1985 PES "Assessment of Heavy-Duty Gasoline and Diesel
Vehicles in California: Population and Use Patterns.,” That study
combined numerous CALTRANS surveys and data bases with DMV
registration data to produce estimates of vehicle activity in the
state., Several critical relationships were developed in the study to
link disparate data files to produce those estimates. ARB indicated
that the TIUS data should be used, if possible, to update/confirm the
following relationships:

- Axle to GVW conversion - This relationship is needed to

translate the CALTRANS "Annual Average Daily Truck Traffie"®
(AADTT) data, which was disaggregated for 50 California
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counties by axle class, into appropriate ARE HDV
classifications.

- Correlation between unladen weight and GVW - Based on a survey
of 12 owners or operators of HDV's, PES developed a
correlation between unladen weight and GVW. ARB wanted Slerra
to develop a better method of correlating unladen and gross
vehicle welights,

- Federal HDV population and California VMT - PES developed an
estimate of the federal HDV population and its contribution to
total California VMT. ARB wanted Slerra to develop an
independent estimate of the size of the federally certified
fleet and its percent contribution to California’s total HDV
VMT,

The primary PES data source used In this analysis was the 1982 county-
specific VMT estimate by axle class. A copy of that table is
presented in Appendix C,
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4., DATA ARALYSIS

The results of the data analyses are organized to provide an overview
of the HDV fleet characteristics and estimates of county travel
estimates. Where it is appropriate, the California and 49-state
values are contrasted. To facilitate the presentation of the data,
many of the comparisons are graphic. A detailed listing of the data
is contained in the appendices.

As previously discussed, the relatively small sample of California
data combined with the stringency of the screening techniques produced
a data set that is inadequate for most GVW analyses. Therefore,
almost all data comparisons are presented for either ARB weight class
or fuel type.

Heavy-Duty Fleet Characteristics

Figure 4-1 summarizes the vehicle age distribution for gasoline-
powered HDV's contained in TIUS for California and 49-state vehicles.
It also displays the vehicle age distribution employed in EMFAC7D ,
which was based on an analysis of 1975 R.L. Polk data for General
Motors (heavy-duty gasoline) and 1975 R.L. Polk data for Diamond-Reo,
Kenworth, Mack, Peterbuilt and White (heavy-duty Diesel). The age
distributions generally track each other. The limited sample of
California gasoline vehicles is evident in the irregular pattern of
registrations; the larger sample of 49-state vehicles produces a
smoother pattern over time. Neither of the TIUS distributions,
however, indicate an increase in early year registrations that is
employed by EMFAC. The difference in the early year estimates is
believed to be due to the relatively low sales of HDV's in the early
1980's, particularly the recession year of 1982. In contrast, the
sales during the early 1970's were quite strong. Thus, a comparison
between the two data sets shows a relatively low fraction of early
year vehicles for the 1982 TIUS in contrast to the 1975 Polk data.

A similar plot of vehicle age distributions for Diesel-powered HDV's
1s presented in Figure 4-2. The large sample sizes of the Diesel
populations would be expected to produce a smoother distributionm, but
this is not the case. Both TIUS data sets indicate a steady increase
in the fraction of vehicles up to age &4 before dropping off as
vehicles age. This trend is in contrast to the EMFAC distribution for
these vehicles. Again the differences between the two data sets is

* "Draft Motor Vehicle Emission Factor Program - EMFAC7D", California
Air Resources Board, January 20, 1988
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Figure 4-1

Comparison of Registration Distributions

For Gasoline Powered Heavy-Duty Vehicles
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Figure 4-2

Comparison of Registration Distributions
For Diesel Powered Heavy-Duty Vehicles
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believed to be caused by the economic conditions during the years
preceding the surveys. During the late 1970's and early 1980's heavy-
duty Diesel sales were rising in response to the rapid increase in
fuel prices experienced during the late 70’s.

Table 4-1 provides an overall summary of the TIUS fleet
characteristics for California vehicles by fuel type, ARB weight class
and vehicle age. TIUS provides information on vehicles 1-10 (1981 -
1973 MY) and 11+ (pre 1973 MY) years of age. Several of the model
year groups had very small sample sizes. In general, the data show
that fuel economy degrades as vehicles get heavier and that Diesel
vehicles have higher annual travel levels than gasoline vehicles. The
"FRACTION OF STOCK EQUIPPED WITH" columns display the following
vehicle characteristics:

radial tires;
- axles or drive ratio;
- road speed governor; and

- percentage of vehicles equipped with fuel conservation devices
(e.g., wind shield, etc.).

Table 4-1

talifornia Fleet Cl;aracteristics

LIGHT-HEAVY-DUTY GASOLINE

--- FRACTION OF STOCK EQUIPPED WITH ---
MOLYR  -SAMPLE SIZE- ODOMETER  ANNMIL MPG RADPCT AXLDRPCT GOVPCT ECOENPCT

2 0.042 8 41,881 19,844 8.81 0.125 0.125 0.000 0.000
3 0.063 13 41,886 15,023 8.7M 0.2: 0.000 0.000 0.077
4 0.099 19 67,210 17,295 8.19 0.000 6.0C0 0.000 0.000
5 0.057 " 63,106 14,433 8.62 0.000 0.000 0.000 0.000
6 0.094 18 77,475 12,189 7.99  0.444 0.056 0.000 0.000
7 0.026 5 116,581 16,628 8.66  0.600 0.000 0.000 0.000
8 0.063 12 108,881 18,415 7.99 0.083 0.167 0.083 0.000
9 0.073 14 100,480 12,114 2.81 0.143 0.214 0.000 0.000
10 0.063 12 109,416 9,732 8.51% 0.083 0.083 0.000 0.000
11 0.417 80 116,573 5,740 2.70 0.088 0.138 0.025 0.088

TOTAL VEHICLES = 192
FRACTION OF HEAVY-DUTY FLEET = 0,159
LIGHT-HEAVY-DUTY DIESEL

--- FRACTION OF STOCK EQUIPPED WITH ---
MOLYR -SAMPLE SIZE- ODOMETER ~ ANNMIL MPG RADPCT AXLDRPCT GOVPCT ECOENPCT

2 0.500 1 55,000 42,000 9.60 0.000 1.000 1.000 1.000
11 0.500 1 300,000 20,000 14.90 1.000 1.000 0.000 1.000

TOTAL VEHICLES = 2
FRACTION OF HEAVY-DUTY FLEET = 0.002

--- continued on next page =--
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Table 4-1 (continued)
California Fleet Characteristics
MEDIUM-HEAVY-DUTY GASOLINE

--= FRACTION OF STOCK EQUIPPED WITH ---

MDLYR -SAMPLE S1ZE- ODOMETER  ANNMIL MPG RADPCT AXLDRPCT GOVPCT ECOENPCT
2 0.0620 3 21,016 8,054 5.07 0.000 0.000 0.667 0.000
3 0.040 [ 3,72 9,725 5.00 0.333 0.167 0.167 0.000
4 0.106 16 50,974 12,240 5.36 0.438 0.125 0.500 0.063
5 0.026 4 68,662 17,599 5.90 0.500 0.500 0.500 0.000
6 0.053 8 76,767 9,580 6.20 0.375 0.125 0.250 0.000
7 0.053 8 93,563 13,302 5.13 0.375 0.250 0.000 0.000
8 0.040 6 117,469 12,189 4,95 0.500 0.500 0.333 0.167
9 0.050 9 97,112 1,537 5.42 0.222 0.000 0.333 0.000

10 0,093 14 103,187 10,262 5.65 0.357 0.429 0.357 0.0C0
" 0.510 7 154,306 9,405 6.42 0.299 0.t82 0.390 0.026

TOTAL VEHICLES = 151
FRACTION OF HEAVY-DUTY FLEET = 0,125

MED IUM-HEAVY-DUTY DIESEL

==~ FRACTION OF STOCK EQUIPPED WITH ---

MDLYR -SAMPLE SIZE- ODOMETER  ANNMIL MPG RADPCT AXLDRPCT GOVPCY ECOENPCT
1 0.016 1 48,609 23,300 6.40 0.000 1.000 0.000 1.000
2 0.177 11 58,978 26,931 7.69 0.545 0.273 0.455 0.545
3 0.129 8 50,701 18,227 6.58 0.500 0.125 0.500 0.250
[ 4 0.194 12 123,494 n,n7 7.02 0.583 0.417 0.583 0.333
5 0.081 5 84,442 21,200 7.82 0.000 0.200 0.200 0.400
& 0.097 6 101,133 1,537 6.53 1.000 0.000 0.333 0.000
7 0.032 2 134,500 23,120 9.50 0.500 0.000 0.000 0.500
8 0.048 3 207,726 10,667 6.20 0.333 0.000 0.333 0.000
9 0.032 2 271,000 44,750 5.75 0.500 0.000 0.500 0.000
1 0.194 12 148,391 9,142 7.80 0.167 0.083 0.250 0.083

TOTAL VEHICLES = 62
FRACTION OF HEAVY-DUTY FLEET = 0.051

HEAVY-HEAVY-DUTY GASOLINE

==~ FRACTION OF STOCK EQUIPPED WITH ---

MDLYR -SAMPLE SIZE- ODOMETER  ANNMIL MPG RADPCT AXLDRPCT GOVPCT ECOENPCT
4 0.030 1 18,000 9,500 3.10 0.000 0.000 0.000 0.000
5 0.030 1 288,000 60,000 4.90 0.000 0.000 0.000 ¢.000
8 0.121 4 151,750 13,315 3.85 0.250 0.000 0.500 0.000
9 0.061 2 151,351 17,500 3.65 0.500 0.000 0.500 0.000
10 0.0 3 113,003 11,667 6.33 0.667 0.000 0.333 0.000
" 0.667 22 256,260 10,621 4.75 o.M 0.136 0.364 0.000

TOTAL VEHICLES = 33
FRACTION OF HEAVY-DUTY FLEET = 0.027

HEAVY-HEAVY-DUTY DIESEL
=== FRACTION OF STOCK EQUIPPED WITH ---

MDLYR -SAMPLE SIZE- ODOMETER ~ ANNMIL MPG RADPCT AXLDRPCT GOVPCY ECOENPCT
1 0.012 9 116,022 BD,057 5.44 0.889 0.333 0.556 0.667
2 0.030 23 123,733 66,285 5.21 0.957 0.478 0.478 0.783
3 0.071 54 189,362 59,016 3.1 0.759 0.463 0.481 0.593
4 0.126 96 334,872 76,026 4.9 0.854 0.354 0.438 0.521
5 0.084 &4 362,778 66,159 5.08 0.813 0.344 0.484 0.625
6 0.071 54 388,913 61,519 4,93 0.833 0.259 0.389 0.519
7 0.043 33 438,014 63,051 5.01 0.78 0.3%4 0.364 0.455
8 0.055 42 478,606 51,111 4.74 0.643 0.262 0.310 0.357
9 0.080 61 459,386 49,282 5.16 0.71 0.295 0.361 0.426

10 0.084 64 477,334 40,637  4.96 0.625 0.203 0.344 0.516
11 0.346 264 556,940 35,885 3.05 0.591 0.155 0.277 0.245

TOTAL VEHICLES = 744
FRACTION OF HEAVY-DUTY FLEET = 0.635
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The small sample size of the cleaned data set makes it difficult to
have any confidence in the information displayed except for the
heavy-duty Diesel category. A similar set of statistics for federal
vehicles is presented in Appendix D. The sample size of this data set
is sufficient to provide valid trends in vehicle equipment for all
vehicle categories.

Figure 4-3 presents a comparison of the average annual mileage
accumulation rates for gasoline HDV's., Again, data are displayed for
TIUS California and 49-state registrations, along with the values
employed by the current version of EMFAC. It shows that the 49-state
TIUS values track those of EMFAG, but that the Califormia-only values
have a relatively erratic pattern, The variance in the California
data is a result of the small sample of the gasoline vehicles. A
similar plot of Diesel HDV's is presented in Figure 4-4. It suggests
that 49-state vehicles have a lower level of travel than either
category of California vehicles.

Figure 4-5 displays a summary of the average weights in the empty,
average and maximum weight classes reported for each of the gasoline
GVW categories. The uniform distribution of weights reported is a
result of the screening criteria used to ensure that only vehicles
with realistic weight data were used in the analysis. Figure 4-6
provides a similar plot of reported weights for each of the Diesel GVW
categories. It also presents a uniform distribution of increasing
weight with increasing GVW. The lack of entries in classes 2b through
5 reflects the limited presence of Diesel vehicles in these GVW
classes at that time, '

An overview of in- and out-of-state travel behavior for primary
business activities is presented in Figures 4-7 and 4-8 for gasoline
and Diesel vehicles, respectively. The travel fractions for each
figure add to 100; tables of the data used to make the figures are
contained in Appendix E. The gasoline data indicate that very little
travel occurs out-of-state. In contrast, the Diesel chart shows that
a very large fraction of travel is associated with "For Hire
Transportation,” and that a significant fraction of that travel occurs
out-of-state,

Table 4-2 provides a listing of the level of travel that occurs by
area of operation (i.e., off-road, local, short-range and long-range).
A similar listing of federal data is included in Appendix F. To aid a
comparison between the data sets, Figures 4-9 and 4-10 present
summaries of where travel occurs by HDV fuel type. Figure 4-9 shows
that, with the exception of off-road activity, Diesel travel is
relatively evenly allocated among local, short- and long-range areas
of operation. At first glance it might seem surprising that only
one-third of the Diesel activity occurs outside of a 200-mile radius
of the vehicle’s base of operations. However, conversations with
fleet operators (in contrast to owner operators) indicate that most
travel is between terminals owned by the parent company and that
distances between them usually do not exceed one day'’'s travel time.
Therefore, we believe that the estimated travel fraction in the long-
range category is reasonable. In contrast, the primary area of

-30-



Mileage

Figure 4-3

Comparison of Annual Mileage Accumulation Rates

For Gasoline Powered Heavy-Duty Vehicles
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Comparison of Annual Mileage Accumulation Rates

For Diesel Powered Heavy-Duty Vehicles

EMFAC
B0.000 e e e 1uns on e e+ e st = e 2R 18 e 4 e 11 38 R AT e T R s T|Us
: Californla
) l TS
, . 49-State
60,000 |- =y e o N e @ TR e e e S s,
50'000 b va e a0 o ke em e s s — —
1 1 1 1 1 ! 1 1 1 |
2 3 4 5 6 7 a8 9 10 11
Vehicle Age
-31-




Figure 4-5

Comparison of Empty, Average and Maximum Weights
Reported by GVWR for Heavy-Duty Gasoline
Vehicles Registered and Based in California
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Figure 4-6

Comparison of Empty, Average and Maximum Weights
Reported by GVWR for Heavy-Duty Diesel
Vehicles Registered and Based in California
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Distribution of Heavy-Duty Gasoline Travel

Figure 4-7

For California Registered Vehlcles

By Major Use Category
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Table 4-2

Distribution of Travel by Area of Operation and
ARB HDV Classification

LIGHT HEAVY-DUTY

MODEL  VEHICLE COUNTS DISTRIBUTION OF GAS DISTRIBUTION OF DIESEL
YEAR GAS DIESEL AREA 1 AREA 2 _ARFA 3 AREA & AREA 1 ARFA 2 AREA 3 AREA 4

2 81 22 0.0 89.3 10.7 0.0 0.0 0.0 100.0 0.0
3 99 - 0.3 92.1 7.5 0.1 - - - -
4 164 - 10.9 55.3 32.7 1.1 - - - -
5 80 - 10.2 63.2 24.6 1.9 - - - -
6 109 - 3.2 9.1 17.6 0.2 - - - -
7 42 - 18.1 77.8 3.7 0.4 - - - -
8 113 - 0.8 64.5 29.6 5.0 - - - -
9 86 - 1.0 60.6 38.1 0.2 - - - -
10 74 - 4.9 g2.2 12.7 0.2 - - - -
1 242 10 9.9 61.4 251 3.6 25.0 75.0 0.0 0.0
MEDIUM HEAVY-DUTY
MODEL  VEHICLE COUNTS DISTRIBUTION OF GAS DISTRIBUTION OF DIESEL
YEAR GAS DIESEL AREA 1 AREA 2 AREA 3 AREA & AREA_] AREA 2 AREA 3 AREA 4
1 - é - - - - 5.0 60.0 25.0 10.0
2 9 68 4.7 9.6 10.2 3.5 2.3 57.6 36.8 3.3
3 16 38 211 76.0 2.9 0.0 2.0 39.2 45.0 13.8
4 H 138 4.1 28.9 6.6 0.4 0.4 22.3 72.3 5.0
5 30 44 0.0 47.1 35.6 17.4 2.9 45.1 52.0 0.0
-] 27 28 0.0 58.4 41.6 0.0 0.0 33.7 66.3 0.0
7 52 12 0.1 66.6 33.3 0.0 0.0 13.5 86.5 0.0
8 32 5 50.9 34.7 14.4 0.0 0.0 64.4 7.5 28.1
9 51 16 3.6 74.8 21.6 0.0 0.0 7.0 23.0 0.0
10 62 - 0.1 61.5 5.9 2.5 - - - -
Lk 288 40 5.4 54.7 36.9 2.9 1.9 89.9 8.2 0.0
HEAVY HEAVY-DUTY
MODEL  VEHICLE COUNTS DISTRIBUTION OF GAS DISTRIBUTION OF DIESEL

YEAR GAS DIESEL AREA 1 AREA 2 AREA 3 AREA & AREA 1 ARFA 2 AREA 3 AREA 4

1 - 95 - - - - 5.7 25.9 33.5 34.8
2 - 201 - - - - 7.2 12.1 43.3 37.3
3 - 456 - - - - 3.0 29.1 33.3 4.7
4 2 981 0.0 100.0 0.0 0.0 2.3 14.5 23.0 60.1
5 15 573 0.0 0.0 100.0 6.0 0.8 17.2 26.6 55.4
& - 472 - - - - 3.0 24.9 37.6 34.5
7 - 281 - - - - 2.2 25.1 34.6 371
B 9 287 0.0 28.3 7.7 0.0 3.0 22.9 34.8 39.2
9 9 398 2.9 85.7 1.4 0.0 3.3 30.9 39.0 26.8
10 6 344 15.5 47.2 373 0.0 1.1 23.4 41.3 3.1
n 40 1,276 0.5 79.6 14.5 5.4 3.8 35.8 39.6 22.8

Y
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Figure 4-9

Distributlon of Travel By Area of Operation
For Heavy-Duty Gasoline and Diesel Vehicles
(California~-Based Vehlcles)
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operation for gasoline vehicles is the local area. Gasoline vehicles
are shown to have minimal long-range travel behavior. Figure 4-10
shows a very similar pattern of activity for 49-state vehicles.

Figure 4-11 displays a summary of the distribution of average daily
YMT levels for HDV gasoline vehicles by ARB weight class. It shows
that almost all of the gasoline travel occurs in-state and, as seen in
the area of operation, essentially no long distance or out-of-state
gasoline travel occurs for vehicles registered in California. In
addition, it shows that light-HDVs are responsible for the bulk of the
in-state heavy-duty travel. In contrast, Figure 4-12 shows that
heavy-HDV's are responsible for almost all of Diesel travel, and that
a significant fraction of that travel occurs out-of-state.

To provide a perspective on the distribution of California versus non-
California-based vehicle activity in California, Figures 4-13 and 4-14
display the vehicle counts recorded in the 1985 CALTRANS' Weigh
Station Survey. The data have been converted to the ARB weight
classes on the basis of a method discussed in the next section. The
figures show that Diesel vehicles dominate ARB's heavy-HDV class and
that almost all out-of-state vehicles are heavy-HDV Diesels. The
distribution of gasoline vehicles recorded in the survey is extremely
small for all of the classes. This shows that Diesels are responsible
for the bulk of the HDV VMT that is observed on roads subject to
CALTRANS surveillance. However, the activity of gasoline vehicles
operating within urban areas, as suggested in Figure 4-9, is not
thought to be well represented in this data set.

Countv-Level VMT Estimates

To estimate the level of travel occurring in each of the 58 counties
in the state, the TIUS estimate of VMT for California-based vehicles
was apportioned to each county. The PES study obtained a CALTRANS
estimate of annual average daily VMT that trucks accrued by axle class
in 1982, for 50 of the counties which belong to single CALTRANS
districts. PES developed VMT estimates for the remaining eight
counties that spanned more than one CALTRANS district. The resulting
estimate of 1982 truck travel on the state highway system in each of
the 58 counties provides an excellent basis of apportioning the TIUS
travel estimates.

To use the county-specific estimates, however, a relation between GVW
and axles is required to place the TIUS and CALTRANS estimates on a
consistent basis. PES developed such a relation through an analysis
of the 1981 CALTRANS weigh station survey. ARB requested that Sierra
review the method used and update it with more recent information.

The CALTRANS weigh station survey recorded data on the number of
axles, the weight, and an indication of load (whether it was loaded or
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Figure 4-11

Comparlson of In and Out-of-State Average Daily
VMT Levels for Heavy-Duty Gasoline Vehicles
Registered and Based In California
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empty) for each vehicle, Using the loaded truck data only, PES
developed the following axle-to-ARB HDV weipght class relation:

PES Factors For Converting Axles to ARB Welght Class

ARB Weight Class 2-Axle 3-Axle b4-Axle S5+Axle
Light-HDV 45% - - -
Medium-HDV 55% 70% 33% -
Heavy-HDV - 30% 67% 100%

Sierra explored several options to develop axle-to-welght relations.
One approach used the axle count and weight classifications contained
in TIUS, Many axle counts are available in the data base;
unfortunately, the axle count variable recommended by Bureau of Census
personnel contalned no indication of 2- or 3-axle vehicles.
Therefore, a decision was made to use the data In TIUS to set GVW to
laden and unladen weight ranges. As discussed in the data screening
section, there is considerable overlap in the loads and weights
reported for each of the GVW classes. To simplify the task of
assigning vehicles to a particular GVW category, breakpoints between
the classes were specified at the midpoints between the mean reported
empty weights and between the mean reported average weights in TIUS,
A summary of the resulting breakpoints is presented below.

Empty Weight Average Weight

GVW Class Minimum Maximum Minimum Maximum
IIb 5,509 6,868 7,834 10,334
111 6,869 8,318 10,335 12,228
v 8,319 10,213 12,229 14,311
v 10,214 12,785 14,312 18,479
VI 12,786 16,316 18,480 25,128
VII 16,317 20,233 25,129 33,906
VIIiIa 20,234 24,995 33,907 53,669
VIIIb 24,996+ 53,670+

Vehicles in the CALTRANS weigh station survey were assigned to GVW
classes on the basis of the preceding cutpoints, As discussed in the
data preparation section, non-heavy-duty vehicles were eliminated from
the CALTRANS survey on the basis of body type and number of axles.

The remaining vehicles were then assigned to GVW classes on the basis
of an indication of load (empty or loaded) and the cutpoints noted
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above. The CALTRANS data were then aggregated into the ARB HDV weight
classes on the basis of the indicated GVW. The distribution of axles
occurring in each of the ARB classes was then determined and used to
develop a new axle-to-ARB class relationship, listed below.

Sierra Factors For Converting Axles to ARB Weight Class

ARB Weight Class 2-Ax]le 3-Axle 4-Axle 5+Axle
Light-HDV 26% - - -
Medium-HDV 74% 67% 40% -
Heavy-HDV - 33% 60% 100%

With the exception of the 2-axle category, the new ARB class-to-axle
relation is quite similar to the PES relation. Based on a review of
the vehicle configurations contained in the TIUS and CALTRANS data
files, Sierra believes that the new factors showing an increase in the
medium-HDV share of 2-axle wvehicles are correct.

The new axle-to-weight-class relationship was next applied to the
county-specific estimates of average annual daily VMT by axle class
(Appendix C). The resulting estimates of VMT by ARB HDV weight class
are presented in Table 4-3. It should be noted that the data
contained in the table represents an estimate of HDV travel on the
state highway system and that total HDV travel in California is
estimated to be considerably higher. The PES report estimated total
HDV travel to be roughly 36 million miles per day which is
substantially above the 24 million miles per day that CALTRANS
estimated for HDV's operating on the state highway system.

Sierra chose to use the CALTRANS data, because it was based on actual
counts of activity, to allocate the TIUS estimate of travel (gasoline
and Diesel combined), by weight class to each county. Table 4-4
presents a summary of the distribution of travel estimated from TIUS
for vehicles registered and based in Califernia (i.e., the values used
to produce Figures 4-11 and 4-12).

The annual VMT estimates in TIUS were divided by 365 to produce
average daily VMI estimates that are consistent with the units
employed in the PES analysis and the CALTRANS survey. The table shows
that Diesels are responsible for roughly two-thirds of the travel in
the state and that almost 20 percent of the VMT accrued by HDV
vehicles registered and based in California occurs outside of the
state.

The in-state estimate of travel, produced by multiplying each
respondent’'s annual VMT estimate by the estimate of the fraction of
in-state travel, was allocated to each county in proportion to the
distribution of travel listed in Table 4-3. Table 4-5 presents a
listing of the TIUS travel estimates allocated to each county. It
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Table 4-3

Caltrans/PES Estimate of Heavy-Duty Truck Travel (miles/day)
By County and ARBE HDV GClassification
On the California State Highway System in 1982

County Light Medium Heavy Total

Alamada 82,351 345,028 899,745 1,129,062
Alpins ABA - 1,885 1,564 3,732
Amsador 3,432 13,741 15,080 12,21
Buttse 9,441 34,982 39,628 84,050
Calavaras 3,349 12,571 12,137 28,057
Coluss 8,847 26,547 loa, 483 152,977
Contra Costa 37,383 152,277 303,508 493, 446
Del Norte 3,333 14,243 21,732 38,450
Il Dorado 11,734 43,597 33,748 93,079
Fresno A4 943 174,429 527,308 748,879
Glenn 3,684 2Z,928 92,561 121,154
Humbolt 12,532 64,084 94,882 172,428
Imperial 19,878 70,313 173,824 264,115
Inye 11,418 40, 820 A4, 582 §7,020
Xerm 86,237 328,872 1,224,254 1,837,362
Xing 7,963 30,828 124,790 163,459
Lake 5,345 22,600 11,690 40,633
Lasssn 8,327 35,131 33,774 79,234
Loz Angeles 715,715 2,565,747 2,129,817 5,412,274
Madera 15,136 58,166 188,381 253,682
Marin 15,122 35,229 52,954 123,305
Mariposa 1,438 4,672 1,379 7,509
HMendocino 14,943 83,458 El, 654 182,095
Mezced 22,400 $0,373 328,370 439,143
Modoo 3,35 14,066 13,413 . 30,832
Mono 3,593 18,642 2z,018 42,253
Hantarey 26,1351 115,563 178,414 322,330
Napa 8,760 25,349 21,095 34,104
Nevada 7.428 23,047 57,118 93,663
Orange 178,102 641,771 480,384 1,300,257
Placar 25,378 g7,881 122,852 245,889
Flumss 2,71k 1z,383 18,927 22,024
Riverside 113,17¢ 400,222 B0k, 924 1,327,323
Sacramento 33,340 197,538 281,588 532,47
San Benito 7,841 28,502 36,184 70,327
San Barnardino 112,973 478,353 917,843 1,508,170
San Disgo 154,003 536,036 153,693 1,043,754
San Francisco 21,102 73,157 21,708 125,963
San Joaquin 20,410 128,123 401,931 558,483
San Luis Obia 28,892 83, 534 135,047 261,473
San Matso 51,384 192,428 160,845 404,653
Sants Barbara 29,823 112,873 160,488 302,782
Sante Clara 535,718 265,428 448,178 177,320
Sants Crux 12,874 48,143 45,310 106,328
Shasta 22,807 08,792 186,978 319,577
Siszra 2,119 9,414 10,736 22,269
Siskiyou 14,719 80,408 227,718 331,843
Sclano 24,274 103,480 237,828 365,360
Sonoma 21,124 23,915 124,454 229,492
Stanislaus 14,768 &0,011 164,234 239,010
Sutter 5,614 22,712 34,1698 63,524
Tahams 11,011 45,319 128,711 185,041
Trinity 2,828 13,700 17,1435 33,770
Tulare 32,704 122,222 459,050 B13,986
Tualurme 4,389 13,888 15,688 35,421
Vantura 60,042 208, 518 138,104 408,633
Yalo 15,011 30,480 133,915 207,413
Yuba 5,380 18,672 21,829 43,689
Total 2,324,224 8,745,873 12,048,108 24,016,207
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Table 4-4

Distribution of Travel for Heavy-Duty Vehicles
Registered and Based in California

Fuel Type ARB Class In-State Travel Qut-of-State Travel
Casoline Light 2,694,920 100,639
Medium 1,687,808 39,393
Heavy 179,742 27
Total 4,562,470 140,059
Diesel Light 87,344 0
Medium 972,243 85,695
Heavy 10,907,682 3,096,089
Total 11,967,269 3,181,784
Other Light 28,447 1,012
Medium 28,079 1,258
Heavy 117,036 31,139
Total 173,562 33,409
State Total 16,703,301 3,355,252
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Table 4-5

TIUS Estimate of California Registered and Based
Heavy-Duty Truck Travel (miles/day) By County and
Classification on All California Roads in 1982

ARB HDV

County
Alsmada
Alpins
Amador
Butts
Calaveras
Colusa
Contra Costa
Dal Norte
El Dorade
Fresno
Glenn
Humbolt
Imperial
Inye

Xern

King

Lake

Lassen

Los Angalss
Madera
Harin
Mariposs
Mendacino
Merzcad
Modeo

Mono
Montersy
Rapa
Navada
Orange
Placar
Pluman
Riverside
Sacrwmanto
San Benita
San Bernardinc
San Diego
San Francisco
San Jaaquin
San Luis Chias
San Mateo
Santa Barbara
Santa Clara
Santa Cruz
Shasta
Slerra
Siskiyou
Solans
Sonoma
Stanislaus
Sutter
Tshama
Irinity
Tulars
Tuclume
Ventura
Yolo

Yuba

Taotal

Light
100,797
sas
4,175
11,418
4,050
8,280
45,423
4,057
14,180
4,352
5,850
15,218
24,016
13,807
108,287
9,830
7.873
10,059
865,523
18,304
18,267
1,763
18,071
27,089
4,063
4,045
36,704
8,173
5,055
215,381
11,897
3,262
138,868
&4, 516
9,240
136,620
188,240
25,519
38,776
32,521
82,129
33,624
79,471
15,569
27,581
2,562
17,800
29,359
25,545
17,856
7,009
13,318
3,418
39,550
5,284
73,897
18,153
5,517
2,810,712

Medium
106,324
518
4,224
10,752
3,684
8,190
48,804
4,408
14,015
53,612
7,047
19,973
21,812
12,577
100,487
Q8,475
6,048
10,789
788,915
17,283
18,975
1,438
20,118
21,777
4,323
3,115
35,520
7,781
4,028
197,254
30,079
3,806
125,778
60,715
8,146
147,027
164,762
22,405
38,765
30,593
50,144
4,821
81,382
14,787
30,672
2,893
27,480
3,799
23,792
18,445
5,981
13,029
4,241
37,366
4,383
64,358
17,977
5,728
2,888,130
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Haavy
503,643
1,354
13,051
34,295
10,503
94,754
262,761
15,5828
30,838
456,367
80,109
82,100
150,528
35,671
1,059,554
107,924
10,118
30,981
1,843,262
163,038
45,830
1,193
70,703
282,463
11,808
19,056
152,681
19,038
40,488
413,738
106,151
14,850
885,637
243,708
31,316
794,365
308, 110
27,440
347,858
118,679
130,206
138,686
388,152
39,213
170,478
9,292
137,083
205,858
107,711
142,139
29,597
111,395
14,838
387,302
13,558
110,603
115,809
18,719
11,204,461

Total
812,763
2,457
21,440
56,483
18,418
111,225
354,891
27,292
59,144
564,331
84,008
117,289
158,174
53,056
1,264,308
127,020
24,736
51,829
3,497,729
104,605
81,003
4,392
108,893
337,329
19,804
28,518
224,905
35,002
67,409
828,393
168,127
21,738
650,284
368,837
45,702
1,078,012
437,112
75,445
423,400
178,993
260,480
200,331
347,205
65,581
228,732
14,748
242,364
288,312
159,048
178,440
44,527
133,641
22,497
W7h,418
23,72%
257,688
152,030
30,075
16,703,303




should be noted that the TIUS estimate of VMT represents only one of
three categories of HDV travel in California:

- Vehicles registered in California and based in California;
- Non-California-registered vehicles based in California; and

- Non-California-registered and -based vehicles operated in
California.

Sierra's subcontractor screened the TIUS data base to determine the
number of non-California-registered vehicles that are based in
California. Appendix F provides a summary of the characteristics of
those vehicles, Surprisingly, only 80 respondents indicated that
their non-California-registered vehicles were based in California.
When the appropriate expansion factors were applied to these
respondents, they were projected to operate only 5,630 vehicles in the
state. The accuracy of this estimate is dependent on the
representativeness of the fleet operators participating in the survey.
It is believed that the bulk of non-California-registered vehicles
based in California are operated by fleets. There is no reason to
believe that respondents purposely misled Census about the state in
which the vehicle was registered, because their anonymity is
guaranteed. Thus, it is believed that this estimate is
representative.

While almost half of non-California-registered vehicles were
identified as gasoline-fueled Class IIb, two-thirds of the projected
VMT was associated with the higher mileage heavy-HDV category. The
estimated annual VMT of these vehicles was as follows:

Estimated Annual Travel of
Non-California-Registered Heavy-Duty Vehicles
Based in California

Fuel Type Annual VMT
Gasoline 50,030,086
Diesel 103,373,583
Other 1,610,739
Total 153,403,669

When the above values are divided by 365 to provide average daily
estimates and multiplied by the fraction of in-state travel, the level
of travel decreased to 360,936 miles per day.
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To produce an estimate of total HDV vehicle travel for the entire
state, an estimate for one final category was required: non-
California-registered and -based HDV's operated on California
highways., There 1s no straightforward analytical method available to
produce this estimate, No data source or combination of data sources
provides a direct estimate of travel for this category of vehicles.

At the beginning of this effort Slerra tried to access data on
registration fees collected by the Department of Motor Vehicles (DMV)
from out-of-state vehicles operated on California highways, All
vehicles participating in the International Registration Flan (IRP)
program are required to estimate the share of thelr travel that occurs
In each state. Thelr registration fees are then distributed to each
state In proportion to the percent of travel that occurs there.
Unfortunately, contacts with DMV indicated that the desired
information was not computerized and that after a brief storage period
it had been discarded,

The CALTRANS survey provides an estimate of the distribution of
California-based versus non-California-based vehicles traveling on the
state's highways. However, there is no direct estimate of the VMT
they accrue on the state's highways.

Based on the comparisons of California and 49-state vehicles presented
above, it can be assumed that the non-California vehicles have similar
levels of annual travel. The problem with this approach is that no
estimate 1s available to determine the fraction of travel that occurs
on California highways. Two assumptions are possible:

1. Out-of-state vehicles have the same level of travel on
California highways as do California vehicles (i.e., the in-
state fraction of travel would apply to the total estimate).

2. Out-of-state vehicles operated on California highways have
travel levels that are at most equal to the out-of-state
fraction of thelr total travel levels. A more likely
estimate is that some portion (up to half possibly) of the
out-of-state travel actually occurs on California highways.

Sierra believes that these assumptions bracket the level of travel
that these vehicles experience on California roads and the actual
level of travel that occurs is somewhere in between them, To
determine the impact of these assumptions on the share of travel that
these vehicles would accrue on California highways, the following
calculations were performed.

The fraction of non-California-based vehicles noted in the
CALTRANS survey was computed for each weight class and fuel type.
The out-of-state vehicles were assumed to have the same level of
travel as the in-state vehicles in each category. Thus, the
travel for each class was proportional to its share of the
CALTRANS class count and the VMT estimated for in-state vehicles
from TIUS. The two assumptions noted above about the share of
travel that might occur on the state’'s highways were then
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imposed. The following travel estimates were produced under the
two methods:

Method 1 Method 2
California-based 16,703,301 16,703,301
49-State based in Ca. 360,936 360,936
49-State Operated in Ca. 4,291,932 556,561
Total 21,356,169 17,620,790

Using the first assumption (Method 1), out-of-state travel is
responsible for 20 percent of the travel. Under the second assumption
(Method 2), out-of-state travel is responsible for only 3 percent of
the travel. Several independent statistics are available to interpret
the reasonableness of these assumptions. First, the 1985 PES study
estimated that the average daily VMT for all HDV's was 36,023,000
miles; it also estimated that out-of-state HDV's are responsible for
roughly 15 percent of the HDV travel on California highways. Second,
the recently completed "Highway Cost Allocation Study" developed the
following estimates of the percent of California travel due to out-of-
state vehicles:

Single Unit 2 Axle 7.16%
Single Unit 3+ Axle 6.73%
Combination 3 Axle 4.38%
Combination 4 Axle 14.70%
Combination 5+ Axle 33.94%

The overall average computed from the estimated VMT levels of these
vehicles was 20 percent.

To determine which method was appropriate for estimating the travel of
out-of-state registered and based HDVs on California highways, Sierra
reviewed the CALTRANS HDV survey. It contains the results of counts
from 16 widely spaced locations across the state. The distribution of
vehicles that it contains should be representative of not only the
number of HDV's operating on the state’s highways, but also the travel

* "Highway Cost Allocation Study, Technical Report", Prepared for the
California Department of Transportation, by Sydec, Inc., July 1987
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that they experience on the state highways. Therefore, Sierra
determined that the first method should be used to estimate the travel
of out-of-state registered and based HDV's in California. Table 4-6
provides a summary of the distribution of travel for out-of-state
registered vehicles by county. Table 4-7 presents an estimate of the
distribution of total HDV travel by county in 1982. A summary of
county level travel by fuel type and registration is presented in
Appendix H.

The TIUS-based estimate of total HDV travel is roughly 60 percent of
the state HDV estimate produced in the PES study and a similar
estimate produced by EMFAC/BURDEN, The magnitude of the difference
stimulated an analysis of potential sources of error in both the data
and the methodology employed. That evaluation focused on the effect
of the data screening techniques and the revisions to the expansion
factors. The projected VMT levels, before and after the data
screening, were then compared. This showed that the raw sample of
TIUS data projected total truck VMT (light, medium and heavy-duty) to
be approximately 121 million miles per day. Class I and II (GVW)
vehicles accounted for approximately 100 million miles per day. While
it is not clear what portion of the Class II vehicles are considered
heavy-duty (without an analysis such as the one outlined in Section
3), EPA typically assumes that 15 percent of Class II vehicles are
Class IIb. On this basis, the prescreened data would be expected to
estimate a California-registered HDV dally VMT of approximately 26
million miles.

Assuming that the uncleaned California-registered VMT estimate is
correct, the travel levels of the other two categories of vehicles
would be expected to add another roughly 4.5 million miles per day
(which is relatively close to the PES estimate of 5.3 million miles
per day that out-of-state trucks travel in California) and produce a
state total HDV daily travel estimate of between 30 and 31 million
miles per day. This estimate would be significantly cleser to the PES
and ARB estimate, off by roughly 15 percent. If, however, the
uncleaned California estimate is scaled back to account for
inconsistencies in registrations and the amount of travel that
California-registered vehicles experience out-of-state, the gap
between the TIUS-based estimate and the ARB and PES estimate widens
rapidly to roughly 10-12 million miles per day.

Sierra also reviewed the factors used by CALTRANS to extrapolate fleet
performance from truck counts to see if they could be used to improve
the TIUS travel estimates., That review showed that the CALTRANS
factors are used to extraplolate six-hour counts to a 24-hour basis,
Those numbers in turn are used to update average daily truck volumes
at 2,500 locations around the state., The average daily truck volumes
are then combined with highway mile data to estimate annual average
daily VMT. It is clear that the methods used by CALTRANS and TIUS to
estimate annual average daily travel are fundamentally different and
that the CALTRANS expansion factors could not be used with the TIUS
data. The CALTRANS approach merges daily counts with road mileage to
estimate travel. The TIUS approach projects fleet performance from a
representative sample of owner travel estimates.
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In summary, the uncleaned TIUS data appears to produce a reasonable
estimate of aggregate truck travel in California. There is, however,
considerable error in the data detailing the characteristics of the
vehicles that participated in the survey. It is necessary to

clean that data in order to get an accurate estimate of the vehicle
categories of interest to ARB. The process of cleaning the data
eliminated a large fraction of lower weight vehicles and significantly
diminished the representativeness of the data base. Because of TIUS's
unique system of projecting fleet behavior from survey participants
via expansion factors, it is not possible to accurately recapture the
travel levels of those records eliminated in the course of cleaning

the data.
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Table 4-6

TIUS Estimate of Non-California Registered
Heavy-Duty Truck Travel (miles/day) by County and
ARB HDV Classification on All California Roads in 1982

County Light Medium Basvy Total

Alameda 7,648 7,808 229,184 244,730
Alpine A4 3a 512 595
Amador 317 A4 &,929 5,369
Butta [L1:] 794 12,978 14,643
Calavaras 307 87 3,873 4,589
Colusa 828 [.1:1. ] 35,838 37,083
Contra Costa 3,448 © 3,477 99,433 106,358
Dal Norte 308 1] 7.124 7,758
EL Darade 1,078 1,041 11,708 13,328
Fresno 4,122 3,083 172,898 180,802
Glenn 520 | os24 30,314 31,358
Bumbalt 1,154 1,484 31,068 33,706
Ioperial 1,822 1,608 58,881 60,390
Inyo 1,047 834 14,634 16,5135
Kem 7,011 7,464 400,051 416,328
¥ing 731 T04 A0, BAD 42,2735
Lake 382 518 3,829 &§,927
Lassan 764 802 11,718 13,282
Los Angelss 63,859 58,812 687,329 821,800
Msders 1,389 1,283 1,606 B4, 387
Marin 1,387 1,261 17,343 19,881
Mariposa 134 107 432 Bg2
HMandocing 1,371 1,495 26,755 29,621
Merced 2,035 2,064 106,888 111,007
Modoe ELL] 321 4,393 3,022
Mono 33n 380 1,211 7,921
Montsrey 2,784 2,829 57,117 63,200
Napa 20 579 7,204 8,403
Navada 882 863 16,728 20,072
Qrunge 18,339 14,655 157,329 188,323
Flacar 2,420 Z,235 40,1839 A& BZ4
Plumas ‘ 248 283 5,544 8,075
Rivarside 10,383 9,345 283,813 283,345
Sacramants 4 BG4 4,511 92,222 101,827
San Banito 701 803 11,850 13,157
San Barnardina 10,364 10,823 300,800 321,887
San Disgo 14,125 12,241 115,837 142,208
San Franciaco 1,038 1,871 10,384 13,880
San Joaquin 2,780 2,880 131,833 137,303
San Luis Cbis 2,467 2,273 44,229 48,068
San Matao 4,714 &,2064 52,878 61,7688
Santa Marbara 2,718 2,513 52,580 %7,851
Senta Clara 5,029 5,081 146,128 158,213
Santa Cruz 1,131 1,098 14,838 17,120
Shasta 2,002 2,279 64,511 668,883
Sierra 194 215 3,518 3,828
Siskiyou 1,350 2,042 74,579 77,871
Solano . 2,227 2,363 77,824 82,413
Sonoma 1,828 1,018 40,759 44,813
Stanislaus 1,335 1,370 33,788 36,313
Suttar 607 519 11,200 12,325
Tehama 1,010 1,035 42,134 44,199
Trinity 259 315 5,615 5,133
Tulare 3,000 2,791 150,345 156,138
Tuolumme 401 383 5,131 5,894
Vantura 3,591 h, 734 43, 259 35,6833
Yolo 1,377 1,338 43,838 48,571
Yuba 04 428 7,084 8,004
Total 213,222 199,714 4,230,923 4,632,868
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Table 4-7

TIUS Estimate of All Heavy-Duty Truck Travel (miles/day)
By County and ARB HDV Classification on
All California Roads in 1982

County Light Medium Heavy Total

Alameda 108, 443 114,223 834,827 1,057,493
Alpine 630 556 1,868 3,052
Amador 4,481 4,537 17,980 27,018
Butts 12,204 11,551 47,273 71,108
Calaveras 4,357 4,151 14,480 22,087
Colusa 8,908 8,709 130,511 148,318
Contra Costa 48,871 50,281 362,184 461,347
Del Norte 4,363 4,738 25,950 35,051
El Dorado 15,266 15,056 42,647 72,9869
Frasno 58,475 57,5986 629,083 745,124
Glens 7,370 7,571 110,424 125,364
Hurbolt 16,370 21,437 113,163 150,988
Imperial 25,859 23,218 207,488 256,565
Inyo 14,855 13,512 43,304 81,671
Kern 112,198 107,831 1,450,505 1,680,835
King 10,361 10,178 148,764 169,303
Laka 8,255 7,462 13,948 29,663
Lassen 10,833 11,601 42,878 65,112
Los Angelas 31,182 B&7,527 2,540,821 4,319,529
Madera 19,683 18,548 224,734 262,872
Marin 18,675 18,236 63,173 101,084
Mariposs 1,898 1,543 1,645 5,084
Mandocino 19,442 21,614 97,459 134,514
Hercad 29,144 29,841 389,352 448,336
Modoc 4,371 4,654 16,001 25,016
Mono 4,674 5,495 28,267 36,436
Montarey 39,488 28,138 210,457 288,103
Rapa 8,795 8,370 28,240 43,405
Kevada #,677 9,501 €8,213 87,481
Qrangs 231,720 211,809 573,087 1,016,716
Placsr 34,317 32,7213 146,320 212,950
Plumas 3,331 4,088 20,183 27,813
Riverside 147,251 135,123 960,255 1,242,629
Sacramentc 69,410 85,226 335,828 470,564
San Benito 9,041 8,751 43,166 81,858
San Bernarxdino 145,984 157,950 1,084,885 1,399,809
San Dlego 200,368 177,003 421,947 799,318
San Francisco 27,455 24,1358 37,024 89,4285
San Joaguin 39,565 41,645 479,485 560,703
San Luls Obls 34,088 32,868 161,108 228,882
San Mateo 56,833 63,528 191,884 322,275
Santa Barbara 38,541 37,204 191,456 267,201
Santa Clara 85,500 87,543 532,277 705,420
Santa Cruz 15,750 15,897 54,054 86,701
Shanta 29,574 32,651 234,980 297,614
Slerza 2,757 3,108 12,808 14,674
Siskiyou 19,151 29,522 271,662 320,335
Solano 31,582 34,162 283,482 348,225
Sonoma 27,483 27,708 148,470 203,862
Stanislaus 19,211 19,815 195,927 234,953
Sutter 8,608 7,489 40,797 56,802
Teharma 14,326 14,964 153,549 182,839
Trinity 3,677 4 558 20,453 28,688
Tulare 42,550 40,357 547,647 630,554
Tuolumne 5,885 5,245 18,689 29,619
Ventuza 79,288 69,182 164,882 313,333
Yolo 19,531 19,313 159,757 198,600
Yuba 7,011 8,185 25,803 28,979
Total 3,022,934 2,887,844 15,444,384 21,356,172
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APPENDIX A

1982 Census of Transportation
Survey Forms No. TC-9501 and No, TC-9502




1982 CENSUS OF TRANSPORTATION
TRUCK INVENTORY AND USE SURVEY
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- NEVER FON minE ig) Machinary - aelectiical or nanalectiieal . . ... ... ... ..., *
1 (] USINESS USE = Dparated iy and for & private e
busimess {1nc ieding mh:,lq.m - 4 company; 1) Tramsportation squipmenl el parts . .. ... ..., .. e hd
used (7 e laM BELVITHE O That Bus i Es (including g
branaportalan of pursonnet) SHIB f4 stem 2 (7 Ovew Mbwmi axtwred Frodunsy
T[] PERSONAL TRANSFORTATION - Oparated a1 8 83 Furniturt (woed srd nomwosd} ar /4 herttmare ~ Aot
paraanal-ume vehiche in pigce of M lulunnaml; lu“ irvalved (A househcls mmpueng e -
v % ol Te mek, 5. INO ButinE SKIR 10 1oen 29 () Taxiitan andl appavals ~ fibern, ather poode, carpels, o
Nl ) minlurs CORTNIRG, ML o o u i e e ey »
perieral Karaporlation SKIR 1a Hem 23 (2) Misexiameous e
Percant buamass . . .. (2] Maving of houssha N Bnd offica furmityre — from o,
a1 ALWAYS FOR MIRE = ICC opisiest eftican, 96, underconbiact ..., ... L. L. = L
1Jves () Mincoilananit sl aod /o parts far 3pacislizsd uie,
ERL ) (n 8 Eratibadn’s vaRitH — W aveling warkshop for
FOR MIRE = Iraic.zie talow the type of fer hire scarsbion CHPARCE, taad Service Crews, &iC.. . ., ... ..., L]
[SEE IMETAUCTION SHEET FOR FURTHER INF ORMA TION.) o
»t & Opsralion type (s Mined cavgo, ponarai fegight . . ... ..., ... ..., ... . ~
31}
04 B Jussdiction darwed (b Scrap, gatbage, Bash. . .. ... ... ..., b l
19) Dtior [aat oipawhars slsbsifieg) = *ioaan swscrive w serai
0T & Kird of carred . ‘
Tiem 73« Which of the following besl nscibes youl insiness (or e part of your b
Dt lowrat | which the vebicis was usa)? il vahicle was lsased, -
indical® butiness of lesses. wr
#19 #1 [ AGRICULTURAL ACTWATIES 1 CJHiNiNG o8 quaty ¥ WO LOAD CANNIED - Vonwie dsty . ooooennn hJ
FORESTRY OR LUMBEMNG ACTIVITIES ~ used ta
o T Ik v e avbiction of TOTAL - Shautd suust 008 loos
' e [CICONSTRUCTION woRn hauling 18 procensare {lnm 25 - Piease ity balow tre numbey ol any siditional ucks nd.'o) tealers you
04[] CONTRACTOR ACTIVITIES OR s | DAILY RENTAL ~ own and/of ophraie B (he same home base you (isled i item 19,
SPECIAL TRADES {pasiing, wnsed wil, witheul 2 diiver,
Ll wloctrcy) warn, 18 biwwern o & datly
masoncy, Carpaniry, oiG,) o Bhori-rm besea Mumber
4 ] MANUFAETURING, REFINING, 117 GOVERNMENTAL Fiekups, sall vara : m
O PROCESNING ACTIVITIES DPERATIONS SIramnt ke . . . o )
24 [ WHOLESALE TRADE 13TNOT IN USE - vehicw i, Thuek-ractos (oowst-vents) : S
av [ RETAIL TRAGE uo:o:.'::%n’.r:ra.-u,, ;mn-r: tnami- pred for fuily . . . :::
08 [] PERIONAL SERVICES ~ haint o
cparslions, lsndscaping, fapait 18] FOA HIRE YRANSPOR- llgm 27 - REMARKS - P vl g TpCH [od any daplanalions thai may by
Iwacapt plumbing, slactiical O TATION = inc hudet umall anantial n m‘«mmn. ywp:-wl-d niuf e i
:ul, Ir.u“'cﬁ!“ld pachagu dativary
Clvitian"}, 1p w #dwaihiping,
anter s, $ice | "Dﬂ‘r:f:,' Fisase doscrice
88 [JUTILITIES -~ ppaeations & sadvsch
ol pushic utililens (10aphont, fos,
alcire, #o
How 24 ~ Al umy time iuring the puat 12 montie, was Buis vwhiche {of Combsinatlen)
vaed W bui| hxzardens mutevials 1n quantil e Jacge ancugh in mequire "
spocisl placan] piaced wa det veiicle dus 1s the Code of Federal Ryguistions, [P 148 70 ~ Parson 1o contact regnling this mport. ) )
litie 49, Tramparimtion} Dond. thi persan have reconie s jor ncwiodge of) the daily activities o
M 1[ 1 YES = Contimm with iwww 24a ang & drivar (tops, waight of bndividunl dantinations & 2hi tel?
E[IND « SKIP to item 78 [T vEY 121N
5. What typais) of kazardous matriialy were carmied by this vawicle? Name
hdwrk (X) 20 mmvy au apply.
410 1 ] Fismmabies ar combusiioiay 4[] Raticactive matarialy AGIIOLN [Nurniit et tipwls
2{" | Acian, poryong, gaustics, e, § [ Mugirdous wasla
1[0 Expionives () Haaardous matsnigin not City Sl 2IP cade
linted pbpve
"Area cody Humbes Eala
. Auimimnie iy wat porconl o A1 vobicl's annut] wisrage wes accmmted fu by [CIKLSS Wioptont I Ny s
carying Bew huardem Babriain? e—
 OMwiow 19 p)754ve G010 4[] 73-100 If Wis WaRIE IS hot & FIeal number, SIeess BAME I AEE e




usopurmen ofconminct| 1982 CENSUS OF TRANSPORTATION
ool TRUCK INVENTORY AND USE BURVEY

TC-9502

MOTIEE = Ra3DONs 16 Mhin oy 16 rWRUiend by low (110 11,U5.Cotul By the | pigase rater 14 this Casaus Fils Mymhsr (CFN)
SAmA Y, your repert 1o the Coraus Bursau ix conflinntla . )t may D& $4en ORIy by
aworn Canava employews and may be ubad oy for Statestica) purpodss, The law
2158 proviohE thal CODHE MLIINES i your s e Immuns Rem gl wracess,

BUREAU OF THE CENSUS
1201 East Tanth Strent
Jutterscaville, Indlang 47134

DUE DATE: 15 days altwr meaipt of for
Tmpertant — Pleass read

All questions on this fors reler to the vehicle described below and its yse during
the past 17 monthe (or the tast 12 moaths you operated it), I there ae strprs
in the vehicle registration information, consult the instruction sheet before
continuing with the questionnaire.

DM 8. ARERAO VAL WO CAOT-ENND: MRS NS R/ 0

Pl arigderter this
T BE TUHY T2

ESTIMATES ARE ACCEPTABLE.
Pioass Corrct #rolk in neme, pddreas, ang 2/P ooow, ENTER streat sod aumber if gl 3hown,

comavse | [ § f ' i [

REGISTRATION INFORMATION
Maka of venhicle Yam of mocal Statr Licenss number Vetncly dentification aumber (VIN}
[1-T) a2 1 i 108
ties | - is this vehicle stil) i yoor potswttion? liwst 5 - How meny sxies are on iis vehicie aul how miry of thaw 2o deiving axies?
(Do nel 1ncIvde axles on any Yaiters pulled,)
tor 1[JVES ~ Artyou e = zox 1T Omwrt | con po im 2 and continue 2. Totah number of azies on trck of nck-iracler (pawet unit):
1 [C] Lexsen? J wiin questionneire 300 1 7] Two sxles {4 tires)
¥ [ Two sxlen {6 tiren)
[ 1NO — Ploass contirm with Ihis guaslionmire, arewesing sach item 1] Theas axies
BOCONHIPT [0 Dol you i NF vibftic i Sw ing ihlk ladf 12 monihe
you cwned (or leesed) if, Continus with tewa fg amd b, a [ Four or more axigp
& Whew 4id you dispom of this whicle? Moath Yax How mawy, [F ANY, are littabin gxly} ———————oemr |

253 B, Nurmber of driveng (powered) axles on luck W Wuck-Facter (powar unit):

202 1] One driving azhe

Etee Nl oy e et
d 3 ] Two riving anles.

b, How dig you dispose of Hin vehiche? 3] Thres &« mors driving axles
208 1] Soid it {or gave it away) ‘ Totm € ~ How would you best describe tris vehicie a8 i was mast olien aperatind?
2 [ ] Junkad o scrappoed o {If the vehicle is 3 pickup, compact van, o¢ panel truck, ealer body type
3] Maturned o leasing company on the ““Qthet” line.}
303 1 ) Straipht buck 4710t = Spacity
thew 7 = When dMd you sblain this vehicle? Momh Yeur 7] Straight tuck pulling braileris)
ot 3] Yruck-tractor [powar wiith sutling taiber(
Eni Higurss only mrre——rr————t a7l ywhei:diulld i it#m b that you cperated this vehicle with savens)
altached, indicale bedow the kind of trailer’s) you most siten pulied.
Jp itm 3 - How did you sbiaia this vehiche? Ak (X7 trm b any, : ! .
108 1 [T Pwchassditmw . ..... Prsratecsesiesad a. One semr-trailer, used with Wck-Wactor {powey unit).
SKIP Io item 4 307 1[T] Cne axie on weiler
Himl o (o irnd) o aeaey 1 [ Two axien on trailer
3 ] Thvaw of more axies on iraiier
37 Laared or remiad 1t From 30mecns d1se = Confimst with ime 3a end & fau
How many, IF ANY, of ot altr's axles stk Hitnbld? —— s
o, Howr wat this wehicle lhased o renied? b Twao trailets, one semi- 3nd one full * used with trech-racter (powss unit):
308 8 [ Thow axles on two ailers
207 3 [ WHhout a driver 1] Four axles on two trailws
2] win a deiver 3 ] Five azles o0 two Wailers
3 C]Weth a0 swner-spersie 33 driver &[] Six or more anles on two wailers
% Wos Ohhs 8 longterm laase or rontal agresmenn (12 wonths of more)? How many, IF ANY, of the baller's sales are ““"""—_“l
€. Three iratlers, one semi- and beo full *used with treck-tractor fpower unilY.
208 1[]YES - Whal typa was it} 08 117} Five anfus o1 Yheou trailers
10 riynclnl (no maintenance} 2] Six axMs o three bariers
» ] Financing and fyll mpintensnce ¥ ] Sevan sules on thiss Taiters
A ] ot a ] Eight or more axias on thiws Railers .
sCINO How maoy, IF ANY, of the iraller's szles s litabie? — e
d. One full tiatlet * used with straipht broci:
Iem 4 - Did you lease ar rent qut this vehiche (s Enyoms vise? 319 1 ] Two axhes on lraiked
7 [ Tovee axies on trailer
200 1 ] YES = Cominug with llema ¢u et b 3] Four or more axles on traiter
2L ING ~ SR1P 1o tem 8 Mow many, |F ARY, of the wailer's axies are liftsbia? _’l
. (ther = Piouss soscribw In dethit the rumbar of imilers ardd uion on oSS
5. How was H fexsed o renind aui? trasieva. Also give aumbier of sny lilteble dzies on teiles).
t 11

210 1 [T wiheut o deiver
z[Jwih o driver

A{T] With an sersse spevates a2 drives * or Semi-bailer with converter dotly
b, Was tis 1 long-ierm lease o restal agreement {12 moath o mare)? ‘ Iivw § — What type of cab does Bhis vehicle have?
12 1 ] Cab ferward of enging
s 1] YES - What type was 117 2 ] Cab over anging
2 [) Fisancing {ne maintenance) 3 {7] Short hood ‘nowe convertionsl [texs than §7 in. Sumosr to back of cab=BBC)
3 ] Financing and full maintenance 4 ] Medium heod /nose conventional {37—L14 in, bumper 18 Back of cab— BBECY
& ] Other 3 [J] Long nood/nese conventional {more than 114 in, bumper |6 back of csb— BBC
4[] Cab wside engirm
1OwNo .. 7] Other
PENALTY AON FAILURE TO REPORT CONTHUE ON PAGE Teuml
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Pige 2

»n

the tranled most alten attached 1o !, if the powel-umil 15 & druck-liaclor,

PLATFORM TYPES

(1] Low boy (goasensck! - platiorm
D wirih depiesaed CoAle

o8 [T | Bask platform ~ wchading
Nalbed, staa, alc,

04 [7) Platioem with davices parmanently
moutiat ok bedl of WuCh ~ BUCh 28
g Uit LM gaie, heist, afc.

VAR TYPES

r2 ] Basic enciosed van {dty cargol

19 (T Diop trame van = including
funitwe van, gtc,

o8 jtasulated, non-redriperatad van

o8 |} Insulated, refrigarated van

03 7 Multistop o 1lep van

110! Open log vsn, inCluding tow-5de
wam, foan)

SPECIALLERD USE TRUCKS

. |:] Automobile raasport

13 ] Baverags Wuch

r lism s - Pigase indrcale e body [ypa which Ros Zlosely resembles s vehiCie o,

SPECIALLEED USE TRUCKS - Con.

w7 Cartage Yutk

o | Livestack fruchk, wmchading
Tveslocy drop frame

Y[ Oniteald Uruch = s8evice 4Quip-
mant permangntiy mounisd &N
vehich

11 Mok, lagging, of pape truch

22 7] Wtveta truck of ciaftaman's
vahigle” - body eguipoed fod

mobile Egdif 4 ServICE

06 1 Tank truch for dry bulk
50 '7 ! Tank tuck for hiquidi of pares

1a[_lutility otk = ubed n public
ubility operaiions |1 eghone
line truck, oig.), body sguipped
105 Ml of FROIT | May Rave
aginl WL, dernick, wic)

134 Wiach or crane Truck - |ifhing
aqupsnt | aciudog rell on,
toil ofI' permanentiy mounled
on vehicle

4

iten 20 - Wha parformed the peneral maint and major overhauis en this vehiche?
Adgri (X) 83 mary 8¢ 80ply.

Generad o
mainisddncd avarhayls
m m

Yourgsll . ... S

¥oar camparty's owrt mainlanance facililies « - -
Daslerinip's Mrvica depattmant . . . ..,
Leazing ampany - - .- - oL .
indepsdant garapd of prvaly mechamic. ... . .

L

LR

-
Comporant distciotoishp - - .0 - . _'I
et = Spec iy, LI

Nam 21 - How many miley was this vehicle deiven during the past 12 months?

An estimaie 43 acteplanie,
15

NOTE = If drivan less than 12 monthy, plaasa eshimae

fioape ot 8 full yesr
Item 32 - How many Weins hat Uz vehicle bean drivem yince 1l wag new?
NOTE = If (1 i3 o longe?  youl possasiinn, please extymaly the

tesi exlimate,

iF the odoma ler na3 turnad avar (300,000 + miles),
pleaxs anlar the loial figure

lalal Gletime moodga &1 tha Lime you lakt oparaled it.
It e dama el Spadedoma let 13 Dioken, pledie Qive youw

tam 23 - How many mites-per-galion (MPG} did tis vehicle averuge duong the

last yoe? (Use teaths, of avaiiatle.)

ab ] Carge conthirmt thassis 187 Wracker -Ir:l‘r molor venicly Wiizs | Tenths
ra (] Concrale mise towing of 1ifting .
4[] Doma truch 23] Yaed wactor - cab and th Exampla: 10 5 MPG should be anlered &5 . . . .. 10 5
1 (] Grain bows 1hopperal ONLY, use0 to 3pal tra)lern . .
WOTR = If nanw of I sbove desctintsonn match the oty type of Ihia vehice, P s e
o Uhe Haihet ususlly atisched Lo if, merk e DI Dax Sklow s deaciibe. - . —
00 [ Other ~ Specity, Itym 24 - Whert was the home base of thin vehicle?
80 Lty
k. What is the sveraH length of s vihicle o combing- Fast
lion (distance from trent bumpes |0 rear of truck Ll
o sem of the laxt trailer sitached)? 11 County sz $tale [353 ZIP code
Hast [0 = What is g waighl of thin velicle o Poinas
vehiche/lrailer combination when smply? m
Ao eabinate 15 iccplable, Tew 25 = What porcent of anoual milesge was driven OUTSIDE the | "c41"
Hom L1 - Whal was the sverage weight of the vehichs o Tounts home hase slake?
vehicle/Ualin combination whea Carmylng 3 Tie An eslimate 13 atceplabla. N
typical payload duwing the past yeur?

An stimate 19 acceptah,

s Item 2 — What PERCENTAGE of thiy vehicle's ANNUAL MILEAGE was accounted for

om 12 - What wirt v Aaximm pross waight (WGWY at Poundd

which this vehichs o rehicie, i ke combination EE

operated?

An ashimate 13 scceptable.

; {tem 13 - Whal kind of Towd dowt Bhis vehicly use?

m

1| Gazoling
4 [ Dianni

1] Liguetied patioum gan (LPG)
4[] Otrar = Spmcity fue!

by the type of tips lislad below? tIF a1) tups werd wilhin one range, enler

1] 4 cylinders
18 cylindan
3[)8 cyliminny
& [ Othar = Sppcify vntt

Iom 14 + How mamy cylimders dows this vehicle have?

Iiost 15 - What is the size (dispiacemant) of yousr engime? Enter cudw inched, Sutc

canhivale:8, OF 11IAT8, whChovar 18 applicedie.

Cubic inchas IC1h Cubre cantimetuig (CCy Lilera (LI
EIE) 7 3
on on
liem 16 - What i3 the horsepowsr raling of this vehicie's K supower
angine? I

Hem I7 = ot kind of banmsmission dobs this vekicle have!

r

1 [T Manval
3 Automatic

b fm 18 = Wead typs of beakes doas the powes il (truck o bruck-triciot) have?

1 [ Hydrautk (standardi
1 [, Hydiauhic with powst ass it

A

Yowa I

ack (X | a8 mEny a8 appiY.
o1 [T Aerodynamic teaturas

ilym 19 - Doms this vehicle have any of the inllowing equipment?

oz [ JAnle or drive fatip 1o manimize fuel atfiZiency

o1 [ Fuml se L
Dm‘. lwbg-cnarge, alc.

ing with fow RPW, Rogh forque

oa [ Retlactivt malataty (in padition 10 thoss required by law)

o 5 Mpdat Lires

e {7 osd soeid governor

of (] Yarnsb it fan slives

oa [ )OIhar fusl conservation leates
o8 [ Power stasring

18 [ Awr condilioning i cab

19 [ Engine retarder

100%. If more than ona range 15 applicatle, ba syre that percenlages add
up 1o 100%.%
Purcant

Teips wit-Aha-resd, littie travel on public reads. . ... .. ..... e -
Tripy withen & §9 moke radias of vahicia's home Dase. . ... ..., . ¥ »
Tripa within & §8=100 m)le fadius of vehigle's home base . ... . . . bk b
Tripy beyond 3 298 mite radius of vehici's home Base . .. ... ... b b
TOTAL — Should aqust L00% 1X%
bem 278 = Which ol the felioweng besl describes the primary way this whicls

was opataied?

L1l
KEVER FOR MIRE

17 BUSINESS USE ~ Oparatsd by and for § pivate
but ks LInCtuthhg Sal 4ovpioyeis) O 3 Company,
used wn related sciivibige of that b
Uanaporanon of patsonnall . . ., aetnaaanerny s SKIP loitwm 28

2 [ PERSONAL TRANSPORTATION = Coarated an 3
pasonal-usp vehicle in place of an sutomoabsle for
Plaasure Sriwing, Haval 19 work, #1E. (ND BUSINESS
USE)] +ovnnnnsrnrrnanrrnsannsavnsnvosranas SKIA fo tam 20

3T MIXED — A minturd of Bolh bus s use
and personad Uansportalion

Parcant parionai iranspprtation SKIP o irem 28
Percam business.

ALWAYS FCR HIRE - ICC requlated?

411 1| YE§

+ T'ND

4| MOTOR CARN:ER - Operaled by a company whose
QHMarY Bukinesk 13 10 Piovi08 TANEPOHLANDN Mrnces, | Compista stema
canying freignt balongng 1o othars o o v v v v e v n e - 270 ang ¢ D0 tow.

¥j. OWNER'DPERATOR = Opersiad by an independant
Iruchat who & ived wehicle |or himagH of on leasa to
COMPAAY oo vttt n s e ciatasansr it ey

4 IMIXED = A mixlute of provale cariage and
Common and "o conract cartiagn

Pwcent not for hira (plivaw). ., Compiate itms
Potcant 166 MO L 2 ainaneas 270 and ¢ buioe

T |DAILY RENTAL OR SHORT TERM LEALL ~ ®onlsd or
Ieased cul [0 various apstatort #nd for vanout Betivitiel,
under daily of short tatm rgnial or lgasy JEeamenty .. ..., . 5KIP to ilem 28

b. What was the FOR HIRE jurisdiction in which vahicie operated?
4od 1 [ interiuals ¥, Lockl - h B sing ke municipd)ity, cantiguous

L
2 Intrastate mumEipa s O & municpalidy and (4

subwban area; in cammercial foned

. In what type of carrier service was the vehich involved?
Erver perourtage o w ivags.

Paicont

467 ) [ Contract ~ affarsd transportalion servics 1o caran o

shigpaiy under specilic contracls . . L L.

2 Common ~ olfered transportation sarvice 1o tha o1
geoaral public over rEuIar of iegulal foulel . . . . . . -

1]
3 [ Exempl — frantported commedilies of pi ovided types
of sarvices thal wera sxsmpt from Fade uldlion;

-

opialed within ¢xempl Commeecisl 200

CONTINGE ON PAGE Juanlpr
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Pipm}

’unu = Wich of Do fellewing best descrben your busimsy o the part of your
Saminnss in which the velvicle was med? U the whicls was (sased,
indicate busingss of lessen.

s1a 01 CJAGRICULTURAL ACTIVITIES
o2 (] FORESTRY OR LUNBERING ACTIVITIES
0 [JCOMSTRUCTION WORK — buiktings, hnwt, rasds, struclunds, ne,
o4 _ | CONTRACTOR ACTIVITIES DR SPECIAL TRADES — painting,
plumbing, $ecirical werk, makonsy, carpantry, eic,
o8 T MANUFACTURING, REFINING, QX PROCESSING ACTIVITIES
o8 TJWHOLESALE TRAGE
o7 " RETAIL TRADE

08 ) PERSOMAL SERVICES = used te a5sist in Juch setvices a3 lodying
" elctrical work,
, laundry, advertising,

e
atc, = poe "Contrpctor Activili
aviariginm M, 0N,

89 JUTILITIES = used 1w 233ist in oparation & sarvice of public
utiliies [tetephony, Si8, SWCITIC, BIC.}

16 [ MINING OR QUARRY ACTIVITIES ~ used to assisi in the extraction
o sptwal resmrces

11 T DAILY REMTAL — rarted sul. without » drives, te someons #168 o
2 daily or short-lrm basia

13 [ GOVERNMENTAL OPERATIONS

#3 [ NOT IN USE = vahicle lw, wrothed, swailing rpan, oic.,
1or more than 90 days

14 ] FOR HIRE TRANSPORTATION — incluting small package dalivery

15 ] Other = Plossa dwearids in duinil

.,.r-r F‘\“ W d 3 PP TR 1o iyt
T L TR LS R S S PO B AT R
Hoa 29 = From tha following Jist of products, materisis, -uui-l.hliuhnlﬂ Hea B - Mqi-ﬁhhnﬂlll—m mtnnﬁti(u:ﬂldiﬂ] !
ibom or ews this vohicle carind, Wote in the appranimate perceniage of the wand 10 bmel hazacdows materiale in quantities lrge
vehicle's annudl miiage that was accomind far while carying lomdy sed spucisl placard piaced an the vohicle dus te the Cote of olm| hpbl-
while soply (backiauls, stc.). Ba sure lhal percentapes add up lo 100%. tilee 49, Transporiation?

{See instruction shest for further expianstion 3nd exsaples,)

o 1 ] YES ~ Continue with itomes & and &

Percanta 2{T|NG = Go to item 31
& PROQUCTE, EQUIPMENT, BATENLALS, ETC. of m-l -
mitenge 2. What typeis) o hazardons matacisls ware carried by this vehicle?
(1) Agricottmal snd Foad Praduets o Mark (X} 2 ey pa ApOlY.
‘; '::.:':'-" ;::h' ""-" ::“"“" how, #te. ..ol T > axp ; g :In;um o comigtibles 9] Hazardous warm
' - AN, o lgwary, nury < isong, tics, eic. H maber
aach, raw milk, rew tobaccs, 9%, ’ ......... "\' ....... » 3 D Clﬂ;i:l Eauntics ‘ D ll::h.:“ aln nat
t6) Procasses feass - casced foats, wressred meal, fraiea " ;
oats, baverages, dairy preducis, 1008CCe products, #i,. . . . . » 4 ] Madioactive materisly
ne b. Approxinstely what percent of this vekicle’s. somua) mileage wan accoustsd for by
(2) Winiag Produsts, arollusd = crude oil, cosl, mral oms .. ... b cavymg these harardews maleriahs?
13 Buiiding Materlal I, sand, te €. e
|u:=.sut b = Lot - Lumbes b v Cebaeneas - a0 1 [T Batow 25% 1501
(41 Fartniry, Wend, and Poper Products - 1l 0]t
™ Lnn and forest prosucts ~ axcept cut lumber and rw-mu i 31 — Please enter beiow Ihe numbed of any ADOTTIONAL trucks nd/or
patucis’ (300 balow) . - lrailers you own and,’u opetate al the same home bese you hsted
18} Lumber and [abricated woed sroducts ~ axcepl furniture w in item 24, . [T
({2 DI . mee s PR - bt
ar e
1) Papar and ppor produets. . .. .oonins e . Fickups, Small vdnd ... counu e
e — 4
(5) Chomicais, Poirslonm, snd Altied Products 41 Susigh vk “
ta) Chamicaln amd/x deps finciuding foriiizers, peitic e, T U h—————
CORmRtiCE, PEIMIE, WIE.) . v s a v et s s
it Truchractars (povst units) oo ouveiraennan
) e
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APPENDIX B

CalTrans Truck Weight Study
Interview Form




STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION Highway System—____ _
. 6I718
TRUCK WEIGHT STUDY Station Number _._._ | Vol
INTERVIEW FORM . ) 9
Direction_ . _ _ _ ____|
iuln 12:13 TS
Date..___ ] ! '
INTERVIEWER YEAR MO, DAY
6117
1. Hour Beginning - . o oo o e e, ——— |
18]19: 0123122173
2. Vehicle Type ____ e U
. - j2412
3. Body Type -

‘ 26
4. Fuel Type: Gas=1, Diesel=2, Propane=3, Other=d _ _  _ o e =
5. Class of Operation: Pvt.=1, ICC=2, OFH=3, Not Determined=9 — - ___ . ____.|

36.37:33:39 ]
6. Commodity S I B
4
7. Empty or Loaded; Empty=0, Loaded=1, Non Product=2_ _________ _ _____ _
' 42:43:ﬂ|
8. Total Weight (Office) ___ . ___________ . ________ S S
9. Axie Weight (100 pounds) _ __ _ . ___ A B C D E
(| ! | [ o i
. ] ] 1 | ] ] 1
[ ] [
o) |} | | HIER |
tc) 36147148] [38]50151 52:5._'3i 55156157) [58 59760
11 ! ] ! i
1 1 : ] ]
10. Axle Space-Cummulative (Feetl + Tenths) _ ___ _ _ :A :B é | i
- - - D-
61162{63] [64165168 snsa?eg 70,/ 1172
(Q#tice) - Intervening Distance __ __ _ _ _ ___ by I by !
‘ . 7317417517
11, Wheelbase (Office) ___.________ . _________.__________pI1
EHE
12. Card Serial Number 11
ao;a 1:82
13. Distance From Kingpin to Center of Rear Axle {(Feet + Tenths) -
BASE STATE LICENSE NO.
83784 asiesvsqas:agi'go:gt
14, Power UNl oo 92=93 T s 94.95.&56.9’7.93.99;?65
15, Trailer No. 1-Dolly________________ | A I I O
: f0 110 03104051 06107108105
16. -Trailer o __ . _ . ___ (I Vb
uw:m 112n1a114;115|11qm‘nis
17. Trailer No. 2-Dolly ___ . ____ N I T DR - L1101
7190 20 1211 221 231240 250 261 27|
18. -Trailer _______ _______ [ L
G H J ]
9. Axie -Weight
! 0 (a) i I
11 ]
O RE \ ' ol Vo
] 1 ] [} ] 1 1 11
1 4
() 25}:129?30 ua1i132?aa 134?35;3 137;@ 40?411;14.:
F G H | J
. ) A [ [ |
20. Axle Space Cummulative i ! P | | i
EF - G-H H I=J
Intervening ||T 44148 [agiaTiiag haonsons| 52153154 55156157
Distance | 3 L | ! ' e

~-Bl-

DMO-T~140(5/85)



APPENDIX C

Average Daily Truck VMT by Axle Class
for the State Highway System (1982 Values)




Average Daily Truck VMT by Axle Class

For The State Highway System

County 2-axles

Alameda 320579
Alpine 1862
Amador 13277
Butte I 36313
Calaveras 12880
Colusa 26335
Contra Costa 144473
Del Norte 12904
El Dorado 45130
Fresno ] N 172864
Glenn 21786
Humbolt 48393
Imperial 76445
Inyo 43914
Kern 331679
King 30628
Lake 24402
Lasssen 32025
Los Angeles 2752750
Madera 58216
Marin 58162
Mariposa 5606
Mendieino 57473
Merced 86154
Modoc 12921
Mono 13818
Monterey 116735
Napa 25999
Nevada 28607
Orange 685008
Placer 101447
Plumas 10439
Riverside 435302
Sacramento 205190
San Benito 29388
San Bernardino 434513
San Diego 592326
San Franeisco B1163
San Joaquin 116963
San Luis Obis 103432
San Mateo 197630
Santa Barbara 113935
Santa Clara 252753
Santa Cruz 49516
Shasta 87721
Sierra 8150
Siskiyou 56613
Solano 93362
Sonoma 81246
Stanislaus 56791
Sutter 25440
Tehama 42351
Trinity 10870
Tulare 125786
Tuolumne 16805
Ventuyra 234391
Yolo 57736
Yuba 20726
Total 8939323

(1962 values)

3-axles

132651
433
5690
10305
4372
7607
56777
6462
16648
48472
7276
39981
15213
8818
82361
8634
5564
13805
627742
14161
16269
726
29549
29766
5410
5873
33572
8050
10023
152160
29194
5702
93370
55614
5495
167562
115530
163%6
46522
26182
58026
33154
97751
15837
40626
4445
60699
41815
32258
22014
4303
16536
8007
33511
5004
44451
138663
4207

2507244

-C1:-

f-axles

49554
42
260
3016
276
5155
18317
1160
2616
35083
4829
5264
8882
6290
65619
5940
2037
5464
272811
8996
3222
94
7826
16689
2199
6205
16720
1791
2905
82294
8076
2095
61352
21086
2684
111368
50825
52717
21002
13630
18257
15369
32244
2227
19147
1011
17114
15890
5449
8090
2508
7250
977
16721
244
15719
8150
1289

1127307

S+axles

626278
13%6
13046
34416
10529
103880
273879
18924
28685
490260
87263
78090
163575
37998
1157703
118287
8632
27940
1758976
178310
45652
1083
67247
306534
10308
16357
155303
18264
52128
380795
108172
13788
737301
250584
32760
795727
285073
23129
373978
118229
130742
‘140324
394572
38748
172083
8663
197419
214293
110539
152115
31273
118904
13916
437968
13868
114094
122866
19467

11442333



APPENDIX D

Distribution of Travel and Conservatlion Devices
for Non-California Heavy-Duty Vehicles
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APPENDIX E

Distribution of Travel for Non-California
Heavy-Duty Vehicles by Area of Operation, Fuel Type and GVW
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APPENDIX F

Distribution of Travel for Non-California Vehicles
Based in California, by Fuel Type and GVW
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APPENDIX G

Distribution of Heavy-Duty Travel
For California Reglstered Vehicles



Distribution of Heavy-Duty Diesel Travel
For California Registered Vehicles
By Major Use Category

Business Purpose & In-State % Out-of-State
Agriculture 5.37% 0.70%
Forestry 1.11% 0.00%
Construction 6,28% 0.66%
Contractor 1.51% 0.25%
Manuf, Refin, Proc. 5.48% 0.79%
Wholesale 11.55% 0.66%
Retail 4,88% 0.50%
Personal Service 0.47% 0.02%
Utilities 0.19% 0.04%
Mining 0.36% 0.00%
Daily Rental 2.11% 0.37%
Not in Use 0.30% 0.00%
For Hire Trans. 39.37% 17.00%
Other 0,00% 0.00%
Personal Trans. 0.00% 0.00%
Total 79.00% 21.00%
-Gl-




Distribution of Heavy-Duty Gasoline Travel
For California Registered Vehicles
By Major Use Category

Business Purpose In-State Out-of-State
Agriculture 8.37% 0.30%
Forestry 2.06% 0.14%
Construction 7.90% 0.04%
Contractor 13.96% 0.03%
Manuf, Refin, Proc. 5.29% 0.05%
Wholesale 18.98% 0.50%
Retail 14.22% 0.17%
Personal Service 3.83% 1.27%
Utilities 5.49% 0.03%
Mining 0.90% 0.00%
Daily Rental 2.77% 0.06%
Not in Use 0.09% 0.00%
For Hire Trans. 13.07% 0.01%
Other 0.00% 0.00%
Personal Trans, 0.38% 0.11%
Total 97.31% 2.69%
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APPENDIX H

Distribution of Travel by Fuel Type




Table H-1

TIUS Estimate of California Registered and Based
Heavy-Duty Truck Travel (miles/day) by County and Fuel Type
On All California Roads in 1982

County Gasoline Dissel Other Total

Alaneda 167,571 500,973 8,764 675,308
Alpine 576 - 1,621 25 2,321
Amador 5,840 13,128 214 19,183
Butta 30,375 63,036 1,107 100,518
Calavaras 5,163 12,611 194 17,968
Colusa 10,196 70,929 603 81,730
Countra Costa BB, 634 230,138 3,379 322,142
Cal Norte 5,337 17,783 231 23,356
El Dorado 20,597 44,220 . 729 65,545
Fresno 109,421 409,850 4,733 524,004
Glenn 8,472 82,800 522 71,793
Humbolt 26,1135 283,110 1,158 110,381
Irpecial 30,538 124,480 1,360 156,478
Inyo . 12,471 35,918 489 48,875
Kern 136,713 795,537 7,388 942,689
King 19,453 100,807 983 121,242
Lake 3,398 15,365 285 24,045
Laszen 15,833 40,218 619 56,468
Los Angeles 1,361,864 2,532,447 46,188 3,940,487
Madern 18,849 113,638 1,019 133,525
Marin 31,765 62,680 1,101 95, 546
Mariposa 2,184 2,197 .74 5,448
Mendocina 24,836 11,682 1,030 87,548
Merced 35,063 218,224 2,002 256,192
Madoe 5,321 13,508 208 18,033
Mcno 4,648 14,008 189 18,844
Honterey 61,6896 174,952 2,428 239,274
Napa 14,031 29,052 497 43,580
Ravada 15,802 52,153 654 68,709
Crange 73,976 866,331 12,3541 1,052,847
Placer 35,431 122,231 1,535 156,698
Plumas 6,433 17,646 237 24,336
Riverside 206,985 679,252 8,424 885,641
Sacramsnto 137,434 335,961 5,106 478,501
San Bsnito 4,842 29,474 aas 38,701
San Bernardine 208,576 732,992 9,084 850,632
San Dlego 317,041 535,012 10,431 862,484
San Francisco 53,214 BD, 598 1,720 135,531
San Joaquin 72,382 310,912 3,382 388,675
San Luls Obix 41,852 117,673 1,625 160,948
San Mateo 8BS, 081 168,851 2,905 255,938
Santa Barbara 51,8768 149,822 2,007 194,707
Santa Clara 205,330 492,481 7,658 705,549
Senta Cruz 27,621 56,052 971 84,644
Shasta 39,717 148,200 1,791 189,708
Sterra 2,483 10,555 125 13,163
Siskiyou 28,310 154,462 1,628 184,400
Solano 44,023 171,634 1,004 217,701
Sonoma 47,829 127,179 1,850 176,858
Stanislaus 43,774 142,001 1,807 187,582
Sutter 11,078 34,002 A2 45,522
Tehama 17,616 88,075 900 108,850
Trinity 4,102 13,065 184 17,330
Tulare 61,138 321,571 3,088 383,845
Tuolumme 8,108 19,002 300 27,410
Venturs 102, 507 207,800 3,514 313,922
Yolo 26,010 115,997 1,228 143,233
Yuba 8,897 24,185 343 33,425
Total &, 562,470 11,987,269 173,562 18,703,301
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Table H-2

TIUS Estimate of Non-California Registered
Heavy-Duty Truck Travel (miles/day) by County and Fuel Type
On All California Roads in 1982

County Gasolinas Dissel Other Total

Alamada 13,148 145,108 2,013 200,269
Alpine [T ] 382 7 817
Amador 425 4,370 5& 4,849
Butte 2,208 23,218 282 25,707
Calaveras 383 4,352 51 4,788
Colusa 1,109 30,764 217 32,150
Contra Conta 8,663 81,548 931 89,140
Dal Norte 437 6,706 72 7,214
ELl Dorade 1,471 14,393 a0 15,245
Freano 4,189 151, 580 1,628 172,385
Glann 931 27,423 245 18,619
Humbalt 2,138 30,450 338 32,922
Imperial 2,634 30,082 482 53,189
Inyo <X ] 13,204 1a3 14,311
Kern 13,820 337,042 3,114 353,977
King 1,848 42,121 398 44,365
Lake 580 4,855 .1 5,298
Lassen 1,188 13,928 184 15,278
Loz Angeles 94,224 177,418 10,450 832,094
Madara 1,807 A8, 624 A4 4 50,974
Marin 3,229 19,6808 258 22,2858
Mariposa 143 &80 13 1,Q15
Mandocina 1,853 23,179 291 28,023
Marced 3,821 82,877 [-+1% 87,412
Modae 402 4, B85 55 5,122
Mono n 5,119 57 5,349
Montarsy 4,765 53,781 704 €9,230
Napa 996 5,358 118 i 10,478
Nevada 1,277 19,889 208 231,383
Crange 23,850 198,488 2,759 227,897
Flacer 2,941 A6, 581 488 50,110
Plumas 195 6,203 17z 6,860
Riverside 16,524 255,322 2,675 274,521
Sacramento 18,180 118,578 1,383 128,101
San Benito 7853 11,031 11a 11,014
San Bertiardinoe 17,278 281,881 2,027 02,084
San Diego 21,481 133,328 2,223 179,032
San Francisco 3,544 21,492 g 25,37
San Joaquin 5,408 125,446 1,229 133,082
San Luis Obis 3,201 42,952 T4 48,827
San Mateo 8,035 31,947 688 58,670
Santa Barbara 3,950 50,831 568 45,148
Santa Clara 13,181 168,801 2,003 185,985
Santa Cruz 1,95 17,308 231 20,083
Shasta 3,370 57,585 581 81,547
Sierra 224 4,135 4z 4, 422
Siskiyou 2,848 83,343 612 56,802
Solano 1,776 57,681 832 72,140
Sonoms 3,629 45,282 515 49,405
Stanislaus 3,511 53,885 368 57,645
Sutter 870 12,759 138 13,7585
Tehama 1,876 18,1313 7 18,338
Trinity 7 4,787 53 5,157
Tulare 5,832 134,032 1,281 142,024
Tuolume 583 6,453 17 7,127
Vantura 7,258 68,210 854 74,222
Yolo 2,320 47,240 458 50,027
Yuba 877 5,710 -1} 9,485
Total 343,613 4,260,908 48,347 4,552,888
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Table H-3

TIUS Estimate of All Heavy-Duty Truck Travel (miles/day)
By County and Fuel Type
On All California Roads in 1982

County Gasoline Diessl Other Total

Alameda 180,720 686,080 8,717 473,377
Alpine 725 2,183 i 1 2,938
Amador 6,265 17,489 263 24,032
Buttas 32,583 92,254 1,388 126,225
Calaveras 5,545 16,863 245 22,754
Colusa 11,303 101,693 882 113,878
Contra Costa 85,297 311,684 4,300 411,282
Del Norta 5,774 24,494 303 30,3571
El Dorade 22,069 58,413 209 81,791
Frasno 118,590 571,440 6,360 £86,389
Glenn 9,422 80,224 768 100,413
Humbolt 28,250 113,561 1,483 143,304
Imperial 33,273 174,542 1,852 209,657
Inyo 13,434 - 49,119 633 63,188
Kern 153,533 1,132,630 10,513 1,296,576
Xing 21,301 142,928 1,378 165,607
Leaks 8,978 20,020 kY] 29,347
Lassen 16,822 54,142 782 71,748
Los Angeles 1,456,008 3,308,856 56,636 4,822,591
Madeza 20,755 182,232 1,452 184,499
Marin 33,984 82,408 1,358 117,841
Mariposa 2,326 4,057 80 8,463
Mendocino 28,788 97,461 1,320 123,571
Merced 39,546 311,101 2,858 353,604
Modoe 5,724 18,171 263 24,158
Hono 3,020 19,217 258 24,483
Monterey 66,661 238,713 3,130 308,504
Hapa 15,029 38,411 B1& 54,036
Hevada 17,179 72,052 862 90,082
Orangs 399,626 885,819 15,300 1,280,745
Plecer 38,873 168,912 2,024 209,808
Plumas 5,528 23,939 azs 31,196
Riversida 223,489 925,573 11,0889 1,160,162
Sacramanto 147,585 452,539 6,469 606,602
San Banito 10,607 40,505 503 51,615
San Bernardina 225,852 1,014,873 11,991 1,252,716
San Diego 228,522 £90,341 12,8553 1,041,516
San Framcisco 38,748 102,088 2,059 160,805
San Joaquin 78,788 436,358 4,611 519,757
San Luis Obis &4, 054 160,623 2,099 207,575
San Mataso 82,128 215,798 3,684 314,608
Santa Barbara 55,827 191,453 2,574 249,833
Santae Clara 220,691 561,283 9,660 891,514
Santa Cruz 29,575 73,930 1,202 104,727
Shaxta 43,087 205,786 2,382 251,255
Sierra 2,708 14,710 167 17,584
Siskiyou 31,158 217,805 2,239 251,202
Solane 47,7899 239,365 2,877 280,841
Sonoaa 51,4358 172,440 2,365 228,263
Stanisleus 47,286 195,366 2,375 245,526
Sutter 11,948 48,762 578 59,287
Tehoma 19,502 124,368 1,245 145,226
Irinity 4,438 17,832 237 22,507
Tulare 67,019 456,503 A, 347 527,869
Tuolumne 8,704 25,458 377 24,537
Ventura 109,765 274,011 4,468 388,248
Yolo 28,339 163,237 1,884 183,260
Yuba 9,574 32,883 adl 42,910
Total 4,006,083 16,228,177 221,910 21,356,170
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