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EXECUTIVE SUMMARY

This memorandum summarizes the evaluation results of six data sources in terms of

their ability to estimate the number of commercial trucks operating in interstate commerce and

their vehicle miles of travel (VMT) by carrier type and by state. The six data sources are:

(1)

(2)

(3)

(4)

(5)

(6)

Truck Inventory and Use Survey (TIUS) from the Bureau of the Census,

Nationwide Truck Activity and Commodity Survey (NTACS) from the Bu rcau

of the Census,

National Truck Trip Information Survey (NTTIS) from the University of

Michigan Transportation Research Institute (UMTRI),

Highway Performan@ Monitoring System (HPMS) from the Federal Highway

Administration (FHWA), Department of Transportation,

State fuel tax reports from each individual state and the International Fuel Tax

Agreement (IflA), and

International Registration Plan (IRP) of the American Association of’ M~JLt]r

Vehicle Administrators (AAMVA).

TIUS, NTACS, and N~IS are designed to provide data on the physical and

operational characteristics of the Nation’s truck population (or sub-population); HPMS is

implemented to collect information on the physical and usage characteristics of various highway

systems; and state fuel tax reports and IRP are tax-oriented registrations. While TIUS,

NTACS, and N~IS are sample surveys that obtain information from truck owners or drivers;

HPMS collects traffic counts and pavement conditions data from sample road sections; and

state fuel tax reports (or I~A) and IRP registrations are required by law.

Four indicators are required to provide a complete set of estimates: (i) operation

jurisdiction (interstate vs intrastate), (ii) carrier type (common, contract, exempt, or private),

(iii) truck weight, and (iv) state(s) where travel occurred. At present, none of the six data

sources collects all four indicators, and therefore, none of the currently existing data sources

can provide estimates at the state level. Additional. information will be required for some data

sources to be able to provide reliable estimates at the state level. The current survey forms

designed for TIUS, N’ITIS, and NTACS come close to providing estimates at the state level.

However, if TIUS and NTACS were to be used, two additional questions in the survey forms
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will be needed: (i) a list of states where travel occurred and the amount of travel in each sIa Ic,

and (ii) interstate indicator for private carriers. N’fTIS will need an increase in sample sizes.

HPMS will be a strong candidate as a data source, in conjunction with other data sources, [(J

determine growth factors over time. IRP and state fuel tax (I~A) can provide useful state

level information on heavy trucks if all states become members of IRP/IFI’A. A

comprehensive list of limitations associated with each data source in providing estimates at the

state level is included in this memorandum.

Afthough several attempts were made in this study to bring together the strengths {)(

different data sources such that all indicators could be synthesized and that reliable cs[ima lcs

might be generated, none of them was successful. Currently, three of the main obstacles in the

attempt to synthesize different data sources are:

(1)

(2)

(3)

At present, information at the state level is either incomplete or insufficient.

The data sources are incompatible in many areas which limit the efforts to bring

together the strengths from different sources. For example, the truck types (and

truck weight) included and excluded are different in these data sources, and (hc

sampling or registration period considered in these data sources are nol

consistent.

Complete results from the 1987 TIUS are not avai]able. NTACS has nol been

implemented, and state fuel tax (or IFTA) and IRp are not readily obtainable.

The outlook of these six data sources in terms of their developments in the future arc:

(1) TIUS will be conducted every five years; (2) HpMS will be available every year; (3) it is

likely to be a long process before all states become members of IRP/IFTA; (4) NTACS’ fut urc

is likely to depend on the extent of users’ support; and (5) N~IS’ future is subject to the

funding availability,

Because none of the currently existing data sources can meet the estimation needs, a

useful study in the future would be to assess the cost-effectiveness of extending one or more

data sources (e.g., extra burden on the respondents by including two additional questions in the

TIUS or NTACS) so that estimates can be obtained within a desirable accuracy.
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1. INTRODU~ION

1.1 BACKGROUND

The Office of Motor Carriers and other units of the Federal Highway Administration

(FHWA) require estimates of the numbers of commerekal vehicles operating in interstate

@mmcrce and their vchiclc mila of travel (VMT). ~ese estimates are essential for:

o determining accident exposure and accident rates for vehicles that are subject to

FHWA safety operations,

o determining highway investment needs and cost responsibilities related to

vehicles that are subject to FHWA safety operations, and

o estimating the economic and operational impacts of FHWA policies and

regulations that affect interstate commercial vehicles.

VMT and the numbers of vehicles operating in interstate commerce are currently

estimated from the Bureau of Census’ Truck Invento!y and Use Survey (TIUS), FHWA’S

Highway Performance Monitoring System (HPMS), vehicle registrations reported by the

states, and, when it becomes available, the Nationwide Truck Activity and Commodity Survey

(NTACS), which is being implemented by the Bureau of the Census under the sponsorship of

FHWA as a follow-on to the 1987 TIUS.

There are other potential data sources for estimates of the numbers of vchiclcs

operating in interstate commerce and their VMTS. They arc:

o Nationwide Truck Trip Survey (N~IS) of the University of Michigan

Transportation Research Institute (UMTRI),

o International Registration Plan (IRP) of the American Association of Motor

Vehicle Administrators (AAMVA), and

o fuel consumption reports by the states, by the U. S. Treasury Dcpartmenr, and

by the U. S. Departments of Energy and Transportation.

While some of these data sources are designed to obtain estimates of the number of

trucks (interstate and intrastate combined) and their VMTS, some arc designed to collect

different highway usage characteristics. While some are statistical samp]c surveys, olhcrs arc
,

total reports (censuses) rather than samples. Given its project-specific goals, each data

1
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source has its own scope in terms of the data collection method, target population, dala

items collected, level of data aggregation, and data validation and estimation procedures.

Consequently, different data collection objectives result in incompatible and

inconsistent estimates of VMT and of the number of trucks operating in interstate commcrcc.

The Ievcls of inconsistency and incompatibility are amplified significantly when Uisaggrcga(c

estimates are required, broken down by carrier type (i.e., common, contract, and private) and

by state. Controversy exists over the best method of combining these data into cstimalcs of

the number of trucks that are operating in interstate commerce as WCIIas estimates of their

VMTS by carrier type and by state. This study focuses on addressing this controversy.

The study has two major objectives: (1) to evaluate the sources of data rcla[ive to

their ability to provide estimates of the number of trucks operating in intcrsta tc com mercc,

and the associated VMTS, and (2) to rccommcnd and test the most reliable and cost-cl’fcc[ilc

estimation method. A pre-determined guideline for this study is that it dots not in~,olvc or

recommend any ncw data collection effort. In this memorandum, rcsulls of lhc lirst par[ 01

the study are given: the evaluation of the data sources.

1.2 PARAMETERS OF INTEREST

In order to evaluate various data sources in terms of their ability to estimate the

number of trucks that operate in interstate commerce and their VMTS, it is essential to

define the parameters first. Depending on the level of data aggregation (i.e., state or

national level), two sets of parameters are defined - one at the state level, and lhc olhcr at

lhe national Icvel.

First, let the target population be defined as

U = {Ui I Ui is a truck with Gross Vehicle Weight Rating (GVWRl) >
10,000 pounds operating in interstate commerce during a given year in at
least one of the 48 contiguous states or Washington, D. C.}

= {u,,U*, ““’,UN}. (1)

Within U, each truck will fall into only one of the following four strata for a

particular year. These strata are:

‘Gross vehicle weight rating (GVWR) is the weight of a vehicle when loaded to its capacity.
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Stratum 1 - those trucks that operated most of the time duri~lg the
particular year as a _ carrier,

Stratum 2- those trucks that operated most of the time during the
particular year as a common carrier,

Stratum 3- those trucks that operated most of the time during the
particular year as a contract carrier, and

Stratum 4- those trucks that operated most of the time during the
particular year as an “exempt” carrier.

The trucks in U (refer to Equation (l)) can be further categorized as follows:

Stratum 1 Stratum 2 Stratum 3 Stratum 4
@rivatc) (Ulmmon) (Contract) (“Exempt”)

u,, U2, U31 U,l

LJlz U*2 U32 U42

U13 U23 U33 U43

.,

U,N U2N U3N U,N1 2 3 4

NI Trucks Nz Trucks N~ Trucks N, Trucks

where Uij is the jth truck in stratum i of a particular year for i = 1, 2, 3, 4, and j = 1, 2,

3, .... N,. With N, trucks in stratum i, there are in total N (i.e., Nl+N~+ N:+ N,) [rucks \\ilh

GVWR greater than 10,000 lbs operating in interstate commerce.
+

With each Uij, there are two vectors, V~TiJ and Tij, associated with it.
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Let

VtiTij = <VMTijl, VMTijz, , VMTO~,, VMTij,lg>

where

VMTij~ = the number of miles traveled in state k for truck j of stratum i during lhc
particular year, and

VMTij, = total VMT for truck j of stratum i during the particular year.

Let

+
Tij = <Tijl, Tijz,

where

1 if VMTij~ >0,
T,,, =

O if VMTij~ = O,

Tij~,, Tij,dg>

for k = 1, 2, .... 49,

Ti,~ = total number of “different trucks” in stratum i that traveled in state k during
the particular year.

It should be emphasized that (1) Ti,,, is not the number of “different trucks” in stratum i, and

(2) Tdoesnot equalthe totalnum berofhea ~trucks(withGVWR > 10,000pounds)

operating in interstate commerce in the United States. However, T,,~is the number 01

“different trucks” that travelccl in state k during the particular year.

1.2.1 Parameters at the State Level

Two parameters of interest at the state level are:

VMTi,~ = Z VMTij~ = the total number of miles traveled in state k by all trucks in

j stratum i during the particular year, and

Ri,~ = VMTi,~~i,~= the average VMT per truck in stratum i traveled in state k d~lring [hc
particular year.

In tabular format, these parameters can be expressed as Tables 1.1 and 1.2,

4



Table 1.1 VMT of Trucks
Operating in Interstate Commerce and

with GVWR > 10.000 lbs

1 Represents the total VMT traveled in state k by all trucks operating in
commerce with GVWR > 10,000 pounds.

2 Represents the total nationwide VMT traveled by the trucks in stratum

interstate

i.
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Table 1.2 Average VMT per Truck
Operating in Interstate Commerce and

with GVWR > 10,000 lbs

Carrier Type

State Private Common Contract Exempt

AL RI,] R21 R,l R,,l
AR R,,? R~~ R3,? R
Az R,,,

4,2
R2~ R3.3 R4,

CA R,,, Rz, R3.4 R4.4
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1.22 Parameters at the National level

Three relevant parameters at the national level are:

(1) N, = the number of trucks operating in interstate commerce by carrier type i,

(2) VMTL,,= Z X VMTij, = total VMT of these trucks by carrier type i, and
jk

(3) VMTi / Ni = average annual VMT per truck by carrier type i.

Note that T,, = X Z Tij~is not equal to Ni.
jk

1.3 DATA SOURC~

Six major data sources are evaluated in this study:

(1)

(2)

(3)

(4)

(5)

(6)

Truck Inventory and Use Survey (TIUS) of the Bureau of the Census,

Nationwide Truck Activity and Commodity Survey (NTACS) of the Bureau
of the Census,

National Truck Trip Information Survey (NTTIS) of the University of
Michigan,

Highway Performance Monitoring System (HPMS) of the FHWA,

State fuel tax reports, and

International Registration Plan (IRP) of the AAMVA or Western Prortilc
Agreement.

The first three data sources are “nationwide” sample surveys which are likely to bc

conducted periodically - TIUS and NTACS every five years, and N’ITIS every two years

provided there is sufficient funding. The remaining three data sources are collected under

reporting systems which provide uninterrupted annual data. These data sources are evaluated

in terms of data accuracy, data item availability, and estimation precision. They arc also

assessed based on the following set of questions:

(1) the number and kinds of vehicles included;

(2) accessibility of the data to a useq
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(3)

(4)

(5)

frequency of the data collection;

time lag between the data collection and availability to the public;

the vehicle configurations and vehicle definitions.

Table 1.3 summarizes data availability, data collection frequency and method, and data

coverage of each of the six data sources. As mentioned earlier because each data source has

its own project-specific goal in its data collection effort, it should be reemphasized that lIIC

evaluations are @ made on the basis of how these data sources perform in general or Jvi(t]

respect to their intended uses. Instead, the evaluations are made on the basis of how Ihcse

data sources perform in estimating the specific parameters of interest for this study.

Chapters 2 through 7 discuss each of the six data sources and their limitations and

strengths in terms of their ability to estimate annually the numbers of trucks operating in

interstate commerce and their VMTS by carrier type and by state. TIUS is discussed in

Chapter 2; NTACS in Chapter 3; NTTIS in Chapter 4; HPMS in Chapter 5; state fuel [:1x

data in Chapter 6; and IRP in Chapter 7. Each of these chapters begins with a brief

description of the data source, followed by discussions on sampling frame, sample size

determination, sample selection, data collection, and estimation procedures. The limitations

and strengths of the data source are noted at the conclusion of each chapter. Finally, a

summary of the evaluation results is presented in Chapter 8.

8

—



Table 13

Data Availability, Data Gllection Frequency

and Method, and Data Coverage of =ch of the Six Data sour-

No. of states Tne lag
covered Interstate Carrier between

Initial bll~ion (mntiguous Motor carrier type Truck type CmHion Variable data mlieetion
Source year frequcney w & D.C.) indicator indleator included method dimed & aimilation

TIus 1967

NTACS 1989

Q N~IS 1984

HPMS 1978

FUEL Vary by
TAX state’

IRP 1973

5 yr All

5 yr Afl

b Aflexcept
Oklahoma

Continual Atl

Continual Atl

Continual 39
(partially)

Yes Yes All Sampling Truck mile 2yr

Yes (3-4 states Yes Atl Sampling Truck mile a

each truck)

Yes Yes Straight & Sampling Truck mile 4yr
tractor >
10K GVWR

No No Afl Sampling Traffic count 10 months

Some states Some states Vary by Amunting Gallonage, truck Vary by
statec mile or revenue state

Yes Yes >26K GVWR Accounting Truck mile 6 months

a Since the NTACS has not ken implemented yet, the time lag between data collection and assimilationis unknown.

b One time data mllection effort.

c Some states require written requests, some require funding to support software development in retrieving data, and some provide data upon request.



2 TRUCK INVENTORY AND USE SURVEY (TIUS)

2.1 GENERAL INFORMATION

As the nation’s transportation survey, TIUS provides data on the physical and

operational characteristics of the nation’s truck population. It is based on a probability

sample of private and commercial trucks registered (or licensed) in each state during TIUS’

sample years.

Frequency of Data Collection:

The survey, as part of the nation’s economic

conducted every 5 years for the years ending

surveys, is required by law 10 be

in 2 and 7. The next survey is

scheduled to be taken in 1993 for the year 1992. Data are collected by the

U. S. Bureau of the ~nsus.

Availability of Data After Collection:

Two years after the start of data collection, complete results are made

available either in printed reports or in public use tapes for sale by the U. S.

Government Printing Office. Other data formats are also available upon

request from Customer Services, Bureau of the Census.

2.2 SAMPLE DESIGN

2.2.1 Target Population

The target population for TIUS consists of all of the trucks that were in operation

and registered in one of the 50 states or the District of Columbia, except for the following:

trucks owned by federal, state, and local governments,

ambulances,

- buses, and

motor homes.

2.2.2 Sampling Frame

A sampling frame is a listing, in some form, of the units in the target population.

This information is important for the assignment of probabilities of being selected as a part
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of the sample, and it is essential at the estimation step. The sampling frame for TIUS is lhc

combination of all of the truck registration files in every state (except for Hawaii) compiled

by R. L. Polk and Company. A special request was sent to the state of Hawaii for its truck

registration file. For the 19S7 TIUS, truck registrations as of July 1, 1987, were used.

2.2.3 Sample Sel@ion : A Stratified Random Sample

Five truck body types (strata) for the 1987 TIUS were used:

Stratum 1- pickup,

Stratum 2- panel trucks, van, utility vehicle, jeep and station wagon on truck

chassis,

Stratum 3- small single-unit truck with GVWR less than 26,000 lbs,,

Stratum 4- large single-unit truck with GVWR greater than or equal to 26,00(1

lbs., and

Stratum 5- truck tractor.

Because vehicle classification schemes vary from state to state, the state truck registration

files were modified by R. L. Polk and Company to achieve uniform truck body type

classifications across all states.

The truck population within each state was categorized into the above five body

types (strata) in order to obtain more statistically reliable estimates of each body type. A

random sample was then selected from each stratum within each state. Figure 2.1

demonstrates TIUS sample selection procedure.

2-2.4 Sample Size Determination

In order to determine each state’s sample size for the 1987 TIUS, the Bureau of (I1c

Census used Arkansas data from the 1982 TIUS to provide needed statistical information on

the target population. Arkansas data were used simply because they were the only data

available at that time. Arkansas’ data showed that for a typical characteristic (for example,

vehicle age) 42 percent of the cellsz had a coefficient of variation (CV) greater than O.10;

2 Dctined by the stub characteristic.
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Figure 2.1. TIUS Simple Random Selection of Trucks From Each Stratum in Each State
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25 percent between 0.05 and 0.10; and 33 percent less than 0.05 (ignoring zeros). Based on

these data, four broad assumptions were made in determining 1987 state sample sizes:

1. 10 percent of the trucks in each state were assumed to have each charactcris~ic

that the survey was measuring. For example, 10 percent of all trucks in each

state were assumed to carry mainly agricultural and food products; 10 pcrccnt

metals products; and 10 percent forest~ and paper products, etc. This

assumption was applied to ~ characteristics that the survey measured.

2. Each truck was assumed to be uniquely classified into a single stralum (body

type).

3. Coefficients of variation (CV’S) were assumed to be equal to 0.10 for $~11:1ra [a

across all states.

4. Based on a “fictitious” characteristic, the proportion of trucks in each stratum

having this “fictitious” characteristic was assumed to be 10% for all slates.

Given the four assumptions stated above, the sample size for state k can bc derived by

formula (2.1) which is a standard technique in stratified random sampling (Cochran, 1977)::

[~ Nik (Piq)’”]2
(2.1)‘ok = (Cz) (N:) (p’)

for i = 1, 2,...,5, and where

c = coefficient of variation = 0.10,

Ni~ = total number of trucks in stratum i registered in state k,

N,~ = total number of trucks registered in state k,

P = estimated proportion of trucks in each state having a particular characteristic

= 0.10,

Pi = proportion of trucks in stratum i having a particular chaructcristic = 0.10, and

qi = 1- pi = 0.90.

Given that C, P, and pi are all assumed to be equal to 0.10, Equation (2.1) rcduccs to:

3 Cochran, Samplin: Techniques, John Wiley & Sons, 1977.
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{~ Nik [(o.l)(o.9)]y’}2

(0.12) (N,:) (0.12)

(0.09) [~ Nik]2

(2.2)

(0.14) (N,:)

(0.09) N,:

(0.14) N,:

900.

Note that since sample size no~ for state k is ~ a function of either Nik (the total n~lnll~~r

of trucks in stratum i registered in state k) or N,k (total number of trucks registered in s[atc

k) under the assumptions, nO~is denoted by nO for simplicity. To take into accouilt the I’initc

population correction factor, nO for state k was adjusted as in formula (2.3):

nO N.k
n~ =

N~ + nO
(2.3)

where nO = 900 and N~ = total number of trucks registered in state k. Once sample size nk

of state k was determined, the sample size for stratum i in state k, ni~,was calculated by

using formula (2.4):

‘kNik (p,qi)’”
nik =

: Nik (piqi)Y2
(2.4)

for i = 1, 2, ...5.

Since pi = 0.10 and qi = 1- pi = 0.90 were assumed for all strata, formula (24)

reduces to:

Nik
n,k = n( —

N,k
) (2.5)

Hence, the sample size for stratum i in state k was proportional to the ratio of the tot[il

number of trucks in stratum i to the state total. Using Formula (2.5) in determining state

sample sizes yields a total nationwide sample size of 45,742.
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In order to estimate statistics of trucks in strata 3, 4, and 5 and still maintain a CV

of a typical characteristic at no greater than 0.10, larger samples sizes for these strata were

needed. Formula (2.3) and (2.4) were modified assuming that the state truck population

consisted of trucks in strata 3 through 5 only. ~ese new state stratum sample sizes (for

strata 3 through 5) replaced the much smaller values of nJk, ndk,and n5ti Summing c:l~l~

state’s new sample sizes yielded a new total nationwide sample size of 83,481 which was an

adequate sample size for the 1987 TIUS.

However, the sample sizes for large single-unit trucks and truck tractors (strata 4 and

5) were too small to select sufficient subsamples of these trucks for NTACS, which is a

follow-on survey to the 1987 TIUS. Therefore, the sample sizes for strata 4 and 5 were

further adjusted to achieve much larger sample sizes for strata 4 and 5. These new slate

stratum sample sizes replaced the much smaller values of nqkand nsk and provided a b~ll~r

representation of long-haul commodity-carrying trucks in the survey. The final sample size of

the 1987 TIUS was 134,321 trucks which was an increase of 14,000 trucks from the 1982

TIUS. Appendix 1 gives a numerical example of how the 1987 TIUS preliminary sample

sizes were determined for the state of Washington. In addition, Appendix 1 presents a table

showing how the sample sizes change for certain values of pl, p2, p~, pd, and p~ (also P) 111:1(

are not all equal to 0.1.

2.3 SURVEY METHOD

2.3.1 Data Gllwtion Prmdurc

Data were collected for TIUS through questionnaires which were sent to the owners

of trucks sampled for the survey. Report Forms TC-9501 were mailed to owners of trucks

with GVWR less than 26,000 pounds, while Report Forms TC-9502 were mailed to owners

of trucks with GVWR heavier than 26,000 pounds. The difference between Forms TC-9501

and TC-9502 is that Form TC-9502 contains approximately seven more questions which arc

relevant to heavier trucks only. See Appendix 2 for copies of these two questionnaires.

The forms were mailed out during the period between January 19SS and June 19S8

to the owner identified in the registration records as of July 1, 1987. The owner was to

respond only for the truck identified by the vehicle registration information imprinted on the

form, regardless whether he/she still owned the vehicle.
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In order to minimize survey nonsampling errors such as nonresponses, several follow-

up attempts were made both by mail and telephone. These follow-ups not only reduced the

nonresponse rate but they also minimized item nonresponses.

The information reeeived on the returned questionnaires were processed through an

extensive computer editing process. Respondents of the questionnaires which contained

questionable responses were contacted again for verification of their responses.

23.2 Editing and Imputation Pr~ur~+

The goal of data editing is to identify cases (i.e., TIUS sample respondents) that have

incorrect, inconsistent or missing values. For TIUS, primary interest is in the values of two

data items: annual mileage and lifetime miles. The editing procedures for the 1987 TIUS

were developed using data from the 1982 TIUS. To set numerical boundaries, a two-step

process was used. The first step was using regression methods to find the variables that

affect annual and lifetime miles the most. Identified variables included truck age, vehicle

type, number of axles, engine type, area of operation, and truck’s major use. After these

variables were identified, the second step was to develop edit bounds based on the values of

these variables.

If a respondent was identified for failing to satisfy certain edits of the two major data

items (annual and lifetime miles), the reported values were substituted (imputed) with

estimated figures. The estimated figures are imputed using the “hot deck” approach. The

basic idea of “hot deck” approach is that responding trucks with similar characteristics (truck

age, vehicle type, area of operation, truck’s major use, etc.) are grouped in an “imputation”

cell. The acceptable values (the ones passed the edit procedure) for annual and/or lifetime

miles of the trucks in the “imputation” cell were used to develop the estimated figures for

annual miles and lifetime miles.

4 “1987TIUS - Specificationsfor the Computer Edit of Data Entered Form, Part II - Annual and Life[in)e,”
Bureau of the Census Internal Memo from H. N. Hamilton to B. M. Cohlen, December 1987.

5 “1987 TfUS - Imputation of Annual and Lifetime Miles: Bureau of Census Internal Memo from H. N. I Ialnil[oll
to B. M. Cohen, December 22, 1987.
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If a returned survey form contained a nonresponse for a particular data item other

than annual miles or lifetime miles, usually no imputation was made and the response

appears in a “not reported” category in published data.

2.3.3 Raponse Rates

The complete results of the 1987 TIUS will not be published until mid 1990, hence

the response rate for the 1987 survey is not known at this point. However, the results from

the state of Washington are available, and the response rate for Washington was 81.7

percent. For reference purposes, the response rates for the two previous TIUS surveys were

90 percent in both 1977 and 1982.

2.4 mTIMATION PROCEDURE

In each stratum, estimates of the number of trucks for each characteristic wrcre

estimated by expanding the obsemations from the respondents to represent all trucks in 1hc

stratum within the scope of the survey. Factors used to expand sample data were (N,, / r,,),

where ri~was the number of respondents in stratum i in state k. This type of estimation

procedure replies on an assumption that the characteristics of nonrespondents are the same

as those of the respondents. The amount of bias introduced by this practice depends on lhe

extent to which the nonrespondents differ from the respondents.

The stratum estimates were summed across strata to form the estimates for each

state. National estimates were obtained by adding up all the state estimates.

25 Evaluation RESUL~

Figure 2.2 demonstrates the data item availability of the TIUS in terms of its ability

to estimate the number of large commercial trucks and the associated VMTS by state and by

carrier type. For example, data on trucks that registered in Alabama are available for 3

carrier types (common, contract and exempt). However, data on trucks that traveled in

Alabama but re~istered outside the state of Alabama are @ available. As a result, the total

number of trucks that traveled in Alabama and the associated VMT arc not available. More

specific limitations and strengths are documented below.
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25.1 Limitations

(1) VMT are often estimated by truck owners (i.e., self-reported but not taken from

the truck odometers). Data from the N~IS suggested that annual mileage from

the odometer readings can be 20 to 25 percent lower than self-reported annual

mileage (Campbell, etc., 1988).6

(2) TIUS data were not adjusted to correct for the duplicate registration from sta[e

to state (i.e., there was no effort made to check or correct for the double-

counting problem in the R. L. Polk registration data).’

(3) Although the TIUS data provide interstate truck VMT, by carrier type (for

contract and common carriers only), traveled @ and outside of the home state, it

does not speci@ how many nor in which states the vehicle has traveled outside

of the home state.

(4) The survey is conducted every five years. Interpolations will be needed to

estimate for the intermediate years. Furthermore, based on the experience from

the previous survey, there is a time lag of almost two years before the complctc

survey results are made available to the public.

(5) If the body type of a truck can not be determined, it was categorized in Stratum

3 (small single-unit trucks with GVWR less than 26,000 pounds). Hence

Stratum 3 became the “catch-all” category for the trucks which were difficult to

classi~ as well as the “true” single-unit trucks with GVWR less than 26,000

pounds. This scheme of classification may cause an overestimation in both the

number of small single-unit trucks and the associated VMT.

6 Campbell, K., etc., 19S8, “Analysis of Accident Rates of Heavy-Duty Vehicles,” Technical Report Number 8S-
17 of the Transportation Research Institute, University of Michigan, Ann Arbor, Michigan, p 23.

7 The issue concerning the level of duplication in Polk registration files is a difficult one. The following was learned
in telephone conversations with Eric Marr (Project Manager, R. L. Polk and Company) and Kent Campbell
(UMTRI). Based on Mr. Marr’s previous experiences with manufacturers’ recalls on trucks, and when Polk pulled
together a nationwide list and matched it with the Vehicle Identification Numbers (VINS), 1 to 29. duplications
were noticed. However, according to Mr. Campbell’s recollection of one of his conversations with a Polk staff
member in 1982-83, the level of duplication increases as truck sizes increase, and the level could be as high as
8% (Mr. Marr of Polk did not dispute this figure for large trucks). Currently, ORNL is not aware of any
documented estimates of the levels of duplication among state truck registrations.
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(6) Based on a “fictitious” characteristic, all pi’s were assumed to be 0.1 for strata in

all states. The level of the impacts of this assumption in determining the 1987

TIUS sample sizes when there are not exactly ten categories in a given

characteristic (i.e., sum of pi’s is not equal to 1) is not clear. For computation

of sample sizes for the state of Washington assuming other values of pi, see the

second part of Appendix 1.

25.2 Strengths

(1) The 1982 TIUS had a high response rate of 90 percent. The Bureau of the

Census devoted a considerable amount of effort on follow-ups by mail and

telephone in an attempt to improve the response rates.

(2) Each stratum in the TIUS was relatively homogeneous due to Polk’s effort at

standardizing each state’s vehicle body-type categories. A possible exception to

this homogeneity would be in Stratum 3 since it was designated as the “catch-all”

category.

(3) TIUS’ sampling plan used to select the sample was stratified random sampling -

a standard sampling technique.
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3. NATIONWIDE TRUCK ACI’m AND COMMODITY
SURVEY (NTACS)

3.1 GENERAL INFORMATION

The NTACS is a follow-on to the 1987 TIUS to obtain additional information on

commodities carried, safety features, operational characteristics, and relationships bet~vecn

truck usage, economic factors, geography, and highway classes. The NTACS is also designed

to collect basic commodity flow information for trucks which has not been measured since

the last Commodity Transportation Survey in 1977. The NTACS is being implemented by

the U. S. Bureau of the Census and funded by the FHWA, with additional support from the

Office of the Secretary of Transportation and the Federal Railroad Administration.

Frequencv of Data Collection:

The NTACS has been funded as a one-time survey, but it is planned to become

a regular component of or supplement to the quinquennial Economic Census.

Availability of Data After Collection:

Prototype data from the first NTACS is expected to be available in early CY

1990, and the complete public use file will be available at the end of CY 1990.

3.2 SAMPLE D=IGN

3.21 Target Population

The target population for NTACS consists of ~ trucks in the United States. More

specifically, the target population for NTACS “includes all operational trucks in 1989 that

were registered in one of the 50 states or the District of Columbia on July 1, 1987, and that

fall within the scope of the 1987 TIUS.”

3.22 Sampling Frame

The sampling frame for NTACS is the same as that for TIUS. However, the 19S9

NTACS sample will be a subsample of the 1987 TIUS sample respondents (Figure 3.1).
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According to the NTACS sample selection plan as described in an April 26, 1989, Census

memo from H. N. Hamilton to B. M. Cohen, within each of the nine census divisions (Figure

3.2) each of the 1987 TIUS sample respondents which is in scope (SCOPE= 1) will be

categorized into one of twenty-five strata as indicated in Figure 3.3.

3.23 Sample selection A Stratified We-Phase Three-Stage D=ign

As mentioned earlier, the NTACS sample is a subsample of the sample respondents

to the 1987 TIUS. Hence, the selection of the TIUS sample is the first phase, and the

NTACS is the second phase of the sample selection procedure. Within each census region,

sample respondents (that are in scope) to the 1987 TIUS will be further assigned to one of

the twenty-five strata noted in Figure 3.3. There are to be three stages to NTACS sampling.

In the first stage, the trucks will be selected from the 1987 TIUS sample respondents. In lhc

second stage, two one-week periods (for long-haul trucks) or one one-week period (for other

trucks) out of a year will be selected for each selected truck. In the third stage, a sample

day and a substitute sample day will be selected from each selected week for each selcctcd

truck. This implies two sample days and two substitute days for each selected long-haul

truck and one sample day and one substitute day for each selected “other” truck. The need

for a second day of data collection is to provide more information on the greater

geographical variability of vehicle movement for long-haul commodity carrying trucks.

3.24 Sample Size Determination

Approximately 44,000 trucks will be included in the NTACS sample. This

preliminary sample size is about 31 percent of the total 1987 TIUS sample size. The NTACS

sample will be divided among the strata approximately as follows:
,
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Figure 3.2. Nine Divisions in NTACS
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1. 16,000 long-haul commodity-carrying trucks, which includes ~ TIUS

sampling units which were principally engaged in long-haul transportation

in 1987 (HAUL= 1);

2. 25,000 local commodity-carrying trucks, which includes half of the TIUS

sampling units which were principally engaged in local-haul transportation

in 19S7 (HAUL= 2);

3. 1,700 business-use trucks that did not carry commodities in 1987

(HAUL= 3); and

4. 1,300 trucks that were used for personal transportation in 1987

(HAUL= 4).

The last two strata for noncommodity-carrying trucks represent 5% of the TIUS sampling

units in those categories who operated pickups, vans, and light straight trucks, and 15% of

the TIUS sampling units in those categories who operated heavy straight trucks and truck

tractors. The reason for including trucks of these two strata in the NTACS sample is to

provide a basis for estimating vehicle activity of the entire TIUS universe if TIUS-based

estimates of VMT diverge significantly from NTACS-based estimates of the VMT of

commodity-carrying trucks.

The preliminary sample sizes are based on a study of the 1982 TIUS. The

preliminary sample sizes are determined to provide reliable estimates of VMT at the Census

Division level (see Figure 3.3) of geography for each of the following categories:

o commodity-carrying large straight trucks and commodity -carrying truck

tractors;

o commodity-carrying pickups and vans;

o commodity- and noncommodity-carrying truck tractors;

o commodity- and noncommodity-carrying pickups and vans; and

o all commodity- and noncommodity-cartying trucks.
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3.3 SURVEY METHOD

3.3.1 Data Collection Procedure

No questionnaires will be used. Form NTACS-2 collects data from long-haul

commodity mrrying trucks and Form NTACS-1 collects data from all other trucks. Vehiclc-

specific data and the selected sample day(s) will be imprinted on the computer-generated

qu=tionnaires. Mail-out of the questionnaires is expected to begin in September 19S9 for 13

4-w&k periods. Each questionnaire will be mailed to the vehicle owner at least two weeks

prior to the start of the selected 4-week period. The latest version of NTACS-2 is given in

Appendix 3.

The respondent will be asked to report whether the truck was operated at some time

during each day of the sample week. If the truck does not operate on the sample day, then

the respondent will be asked to use the substitute day for reporting truck activities. If the

truck operates during the selected week but on neither the sample nor substituted day, the

respondent will be asked to call the Census Bureau for a new sample day.

In an attempt to improve the survey response rate, two follow-ups will be performed:

first by mail, then by telephone. The second follow-up will enable the Census Bureau to

improve both the overall responses and item responses.

Rtiponses will be edited for reasonableness and consistent. The physical

characteristics of the selected vehicles will be compared with those reported in the 1987

TIUS. The operational characteristic will be edited against parameters developed from

indust~ standards and from knowledge of the operation of various carrier types.

3.3.2 R=ponse Rate

As of now, the response rate for the NTACS is not known.

3.4 ~TION PROCEDURE

Specific parameters to be estimated and the method of estimation have not been

determined.
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3.5 Evaluation RESUL~

Figure 3.4 demonstrates the data item availability of the NTACS in terms of its

ability to estimate the number of large commercial trucks and the associated VMTS by state

and by carrier type. The only data that are available from the NTACS are the numbers of

trucks registered in individual states and the associated VMTS. More specific limitations and

strengths are documented below.

3.5.1 Limitations

There are four points where NTAG data will be limited:

(1)

(2)

(3)

(4)

If the NTACS is implemented every five years, one will have to estimate the

number of trucks and the associated VMTS for the intermediate years.

Because the trucks in the NTACS sample constitute a subsample of the 1987

TIUS respondents which are limited to registration as of July 1987, the trucks

being included in the NTACS survey are at least two years old. Hence,

commodity activities for newer trucks will not be included, although methods to

expand and/or to correct the two-year lag biases are currently under

investigation by ORNL.

Division level selection of the NTACS sample might limit publication of reliable

state level data in some cases if the realized sample size for a particular state is

small.

Some of the limitations of TIUS will be inherited by NTACS because NTACS is

a subsample of TIUS. One possible limitation relates to the problem of

duplicate registrations.

3.5.2 Strengths

Five strengths of NTAG in estimating the total number of trucks operating in

interstate commerce and the associated VMTS by state and by carrier type were identified.

(1) Based on the documentation of the NTACS sampling model, the NTACS is

designed to cover the motor carrier population using a three-stage sampling

plan which is a standard statistical method.
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(2) For the NTACS sample years, the variables and information are available to

calculate the number of trucks operating in interstate commerce and the

associated VMTS by state and by carrier type (i.e., in the questionnaire, there

are fields to specify whether the driver is a common, contract, or private

carrier). Therefore, there is no need to apply an estimated distribution of

carrier types to the total number of interstate trucks and the associated VMTS

in the state in order to obtain estimates by carrier type.

(3) Using two sample days for long-hauling trucks to record their commodity

carrying activities helps to capture greater geographic variability.

(4) With the use of TIUS, one will be able to study to some extent potential biases

from NTACS nonresponses because all NTACS respondents and nonrespondcnts

will have been respondents to TIUS.

(5) NTACS could be used to identi@ seasonal variation because sample days will bc

spread throughout the year.



Figure 3.4. Data Availability by State, by Carrier Type from NTACS
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4. NATIONAL TRUCK TRIP INFORMATION SURVEY (mIS)

4.1 GENERAL INFORMATION

According to Campbell,* the purpose of the N’ITIS is

“To provide population estimates and descriptive

statistics on the national population of large trucks

(with GVWR greater than 10,000 pounds) and their

uses. ... The TIUS data provide data on the description

of the owner and the truck. However, information on

the day-to-day use of the truck is lacking. The N~IS

is designed to provide these additional data elements.”

Information from the NTTIS is then combined with data from a fatal accident survey for

large trucks to estimate involvement rates and uses for a broad range of truck configurations.

N~IS was conducted by the University of Michigan Transportation Research Institute

(UMTRI).

Frequen CYof Data Collection:

N~IS was a one-time data collection effort, implemented during the period

between 1984 and 1987.

Availability of Data After Collection:

Complete results of the N~IS became available in 1988 in the report by

Campbell, Blower, Gattis, and Wolfe.g

8 Campbell, K., 1986 “Population Estimates From the National Truck Trip Information Survey,” Transportation
Research Record, Report Number 1068, pp. 76-84.

9 Campbell, K., etc., 1988, “Analysis of Accident Rates of Heavy-Duty Vehicles,” Technical Report Number 8S-
17 of the Transportation Research Institute, University of Michigan, Ann Arbor, Michigan.
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4.2 SAMPLE DESIGN

4.2.1 Target Population

The target population for N~IS consists of all large commercial trucks (GVWR

greater than 10,000 pounds) in the United States.

4.2.2 Sampling Frame

The source of the sampling frame for N~IS was R. L. Polk and Company. Vehicle

registrations as of July 1, 1983, were used. The Polk data for California did not includ(:

trucks with model years before 1973. Hence, the N’ITIS sampling frame included the

contiguous 48 states plus the District of Columbia except for Oklahoma and pre-1973 modcl-

year trucks in ~lifornia. With a much smaller sampling frame than TIUS, duplicate

registrations from state to state were able to be eliminated.

Trucks included in the survey were (1) straight trucks with GVWR greater than

10,000 pounds, and (2) all road tractors. Excluded from the survey were all pickup trucks

(regardless of GVWR); all passenger vehicles (such as passenger vans, recreational vehicles);

farm tractors; and government-owned trucks.

4.2.3 Sample Selection : A Stratfied Two-Stage Cluster Wign

Within each of the 48 states (47 contiguous states excluding Oklahoma plus the

District of Columbia), three strata were formed and a simple random sample of trucks from

each stratum was selected. For each truck selected for the sample, four days of detailed

travel data over a twelve-month period were collected. The details of the two stages of lhc

sampling scheme are indicated below.

Stage 1. Figure 4.1 shows the simple random selection of trucks from each stralum

in each state.

Stage 2. Selection of four sample days. One from each quarter of the 12-month

period for each truck selected in Stage 1.
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4.2.3 Sample Size Determination

The sample sizes for the NTTIS were determined based on the estimated coefficients

of variation (CV) for estimators from two 1977 nationwide surveys (Federal Motor Vehicle

Safety Standard (FMVSS) No. 121 and TIUS). The overall target sample sizes of 4,000 truck

tractors and 2,000 straight trucks were proposed. Assuming a 27 percent nonresponse rate

for the tractors and 20 percent for straight trucks, the proposed sample sizes were increased

to 5,500 tractors and 2,500 straight trucks. A higher nonresponse rate was assumed for truck

tractors because of possible misclassification of trucks assigned to the truck tractor st rata.

Table 4.1 shows the final target sample sizes by state. The total sample size was n =

2,497 + 5,497 + 150 = 8,144 trucks, However, due to the misclassification of trucks, Ihcrc

were only 2,601 truck tractors and 3,704 straight trucks. The final realized sample size was

2,601 tractors and 2,511 straight trucks. Figure 4.2 illustrates the NTT’IS sampling

procedures and the corresponding number of responses over time.

4.3 SURVEY ~OD

4.3.1 Data Collection Procedure

Data for the N~IS were collected primarily through the telephone. Mail was used

when telephone attempts failed. The data collection effort was implemented in five phases.

In Phase 1 (between January through mid-May 1985), initial contacts were made with the

owners of those 8,144 selected trucks to

(1) secure the owners’ cooperation,

(2) confirm vehicle identification, and

(3) obtain descriptive information on the vehicles.

Vehicle misclassification was discovered in this phase. About 40 percent of the trucks

selected from the tractor strata were found to be straight trucks, while 4 percent of the

straight trucks should have been listed as truck tractors. A copy of the questionnaire used in

Phase 1 is given in Appendix 4.

Phases 2 through 5 corresponded to the data collection of four sample days for each

sample truck (Phase 2 was for the first sample day, etc.) Attempts were made to obtain
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Table 4.1 Frame Totals and Sample Sti for the NTI’IS

Strai:ht Trucks Tractors Unknown
State Frame Nil Sample ni, Frame Niz Sample niz Frame Nu Sample nu

Alabama
Mlzona
Arkansas
California
blorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucki
buisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Istand
South Carolina
South Dakota
Tennessee
T=as
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total

42,481
12,144
27,699
38,318
30,980
14,625

6,146
600

59,137
50,787
11,289
82,648
61,777
43.429
82,622
56,651
32,699
12,501
29,120
28,974
34,886
63,353

21,592
56,462
25,214
43,255

5,443
5,992

30,148
13,626

61,296
64,948
51,749
68,867

. .

18,848
71,012

4,133

20,639
21,630
36,651
90,870
13,455

5,269
45,272
26,786
13,173
42,529

9,297

N,=1,691,022

56
30
37
51
41
30
30
30
78
67
30

109
82
58

109
75
43
30
38
38
46
84
30
75
33
57
30
30
40
30
81
86
69
91
. .

30
94
30
30
30
48

120
30
30
60
35
30
56
30

nl=2,497

29,140
9,679

23,409
79,238
18,211
11,793

6,926
487

63,306
33,023
11,512
88,942
61,554
40,125
29,544
22,168
29,211

7,715
19,701
27,073
40,135
41,399
21,042
33,946
11,482
24,590

4,070
6,607

45,161
11,719
55,720
47,610
13,899
75,247

-.

22,567
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15,857
10,264
30,231

115,555
13,496

3,732
29,983
22,615

9,359
36,917
10,741
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60
73

495
60
60
60
60

198
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278
192
125

92
69
91
60
61
85

314
129

66
106

60
77
60
60

141
60

174
149

60

235
-.

70

209
60
60
60
94

361
60
60
93
71
60

115
60

1
1
. .
--
--

96
.-
. .

2
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Figure 4.2. The Sample Allocation for the NTTIS Over Time ORNL-DWG 89-1 A37E------- .. —--- . .
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truck usage data on four sample days for each of the 2,601 tractors, but only for each of the

2,511 straight trucks.l” Thus only 5,112 (i.e., 2,601 tractors plus 2,511 straight trucks) large

commercial trucks were selected for the trip survey in Phases 2 through 5.

The owner of each selected vehicle was contacted by phone not too long after the

assigned survey day and asked about the vehicle’s travel on that survey day. Individual trips

on the survey day were exactly mapped onto special atlases developed by UMTRI. This

approach made it possible to characterize each survey mile in terms of day and night miles

and various road types.

Travel data of selected tractors were collected during the period between November

19S5 and November 1986, while straight trucks were studied between February 19S6 and

February 1987. Hence, it seemed appropriate to indicate that the trip data from the NTTIS

was roughly for the year 1986.

4.3.2 Editing and Imputation Prtiures

Based on a review of UMTRI publications and telephone conversations relative to

N~IS, data editing was both manual and computerized. When trip mileage or other

information for a day obtained from maps and other analyses differed from that reported

over the telephone, the truck driver was called again for a resolution.

After data were computerized, computer edits were run mainly for consistency checks.

Identified inconsistence were resolved. Checks were also made for variables including

model/truck type, truck weight, length, etc. When a reported value was questionable or when

a value to a particular item could not be obtained, imputed figures were developed by a

knowledgeable transportation analyst using available information. The most common data

item that was imputed was “cargo weight.” The level of imputation was estimated to bc

under 10 percent. 11

10 Only 2,511 straight trucks were surveyed since the initial targeted sample size of straight trucks was 2,497.

11 Personal communication with Kent Camphll, University of Michigan, June 1989.
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4.3.3 R6ponse Rate

Figure 4.2 shows the number of responses for each of the four sample days indica ling

different response rates for different phases. Of the 5,112 trucks selected following Phase 1,

the overall response rate was 86 percent.

4.4 ESTIMATION PROCEDURE

4.4.1 ~timation Procedure for Number of Trucks

Recall that a simple random sample of ni~ trucks was selected from the ik stralum

(stratum i in state k), the probability of sample selection for each truck in stratum ik is

ni~/NiP NOW let Wik = Ni~/ ni~ = the sampling weight for each truck in stratum ik. Each w,~

was then adjusted to Compensate fOr nonresponse among the ni~ trucks yielding w,; = Nik / r,k.

where ri~ is the number of sample respondents in stratum ik. The weighting factors, wi[, are

adjusted to account for those cases where UMTRI was unable to obtain any information at

all on a truck’s travel for a particular sample day.

The estimated number of trucks in stratum i of state k was derived by multiplying

the observed numbers of trucks in the sample (being either straight or tractor trucks) by w,(.

The state estimates were obtained by summing all stratum estimates. National estimates were

then obtained by summing all of the state estimates.

4.4.2 ~timation Procedure for VMT

Ut VMTik be the total VMT of trucks during the reference period for stratum ik,

and let vmti~ be the total VMT of selected trucks during the four sample days for

stratum ik. Thus VMTi~ can be estimated by using formula (4.1):

VMTi~ = vmti~ (365/4) w:. (4.1)

N~IS data made it possible for UMTRI to produce three different estimates of

average annual mileage. These three estimates are:

(1) self-reported = “the respondents’ estimate of annual travel,”

(2) odometer = “calculated from odometer readings supplied for specific

dates near the beginning and end of the one-year trip

survey period,” and
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(3) mapped = “derived from the travel reported on the individual

survey days inflated by the selection weights for these

dates.”

UMTRI believes that the estimates based on odometer readings are the most accurate.

Annual mileage estimates using

Method of fitimation

Self-Reported
Odometer
Mapped

4.5 EVALUATION RESUL~

these three different approaches are listed as follows:

mu e of Truck

Straight Truck Truck Tractor

12,300 54,700
9,100 43,100
6,000 29,400

Figure 4.3 demonstrates the data item availability of the N~IS in terms of its ability

to estimate the number of large commercial trucks and the associated VMTS by state and by

carrier type. More specific limitations and strengths are documented below.

4.5.1 Limitations

Limitations of NTTIS are listed as follow:

(1) If NTTIS is to be implemented every two years, one needs to estimate data

for the intermediate years. As of the end of 19SS, NTTIS was implemented

only once, starting in 1984.

(2) With a sample size of 5,112 trucks, N’ITIS did not have a large enough

sample size to support reliable state-level VMT estimates nor the estimalcs

of the number of trucks. Moreover, N~IS has a relatively small total

sample size compared to TIUS and NTACS: NTTIS -5,112 in 1986, NTACS

-44,000 in 1989, and TIUS - 120,000 in 1982 and 134,321 in 1987. At least

half of the trucks in 1987 TIUS sample are medium/heavy trucks (with

GVWR greater than 10,000 pounds). Smaller sample sizes tend to introduce

larger variances in the estimates.
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(3) There is a four-year lag between the time when N~IS was designed (trucks

were sampled from 1983 R. L. Polk registration data) and the time when it

was implemented (truck use information were for the period between 19S6

and 1987). Because new truck registrations after 1983 were not included,

serious underestimation of the VMTS and the number of trucks could result.

(4) There was serious misclassification of trucks (i.e., straight truck or truck

tractor) in the original sampling frame. Though N~IS estimates were

adjusted to account for the misclassification, the estimates are less reliable

than if there had been no misclassification.

4.5.2 Strengths

(1) Since daily activities of each sample truck were recorded for one day out of

each quarter, NTTIS has a potential to capture seasonal variation in travel

activities.

(2) The sampling plan used for N~IS to select the sample was stratified

random sampling - a standard statistical method.

(3) There was also a great deal of effort involved in follow-ups on the sampled

vehicles to reduce the nonresponse rata.
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5. HIGHWAY PERFORMANCE MONITORING SYSTEM (HPMS)

5.1 GENERAL lNFORMATfON

HPMS has been implemented by the FHWA to assess the highway systems by

continually monitoring the physical conditions and usage of the systems. More specifically,

HPMS is a data collection effort designed to provide current statistics on the mileage and

usage of highways, to evaluate highway programs by monitoring changes in highway

characteristics and performances, and to improve knowledge of the condition and

performance of highway pavements. It also provides a basis for individual states and for the

federal government to forecast their highway needs, to evaluate the impacts of existing

highway programs and policies, and to plan future highway investment policies.

The HPMS Field Manual and the Traffic Monitoring Guide were developed by the

FHWA to guide state Departments of Transportation in the development of state-specific

traffic count programs. The state highway agencies in cooperation with local governments

prepare HPMS data and submit the data to the FHWA every year before June 15 following

the year for which data are being reported.

of the state highway agencies, including the

Frequenm of Data Collection:

Hence, HPMS is a joint effort of FHWA and all

District of Columbia and Puerto Rico.

As a continual monitoring system, HPMS collects data on a continual basis.

Availability of Data After Collection:

Sample data become available by October following the year for which data

are being reported. Summary statistics which are relevant to this study are

published annually in “Highway Statistics” by the FHWA.

5.2 SAMPLE D~IGN

5.21 Target Population

The target population for HPMS consists of U highway systems in one of the three

areas within each state: (1) rural; (2) small urban, and (3) individual urbanized areas. Within

each area, highways are classified amrding to their functional systems, defined as follows:
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- Interstate principal arterial,

- Other principal arterial, including freeways and expressways,

- Minor arterial,

- Major collector,

- Minor collector, and

- Other.

With combinations of area type and functional system, major emphasis is focused on the

following eight functional classes:

(1) Urban interstate and other freeway and expressway,

(2) Urban other principal arterials,

(3) Urban minor arterials,

(4) Urban collectors,

(5) Rural interstate,

(6) Rural other principal arterials,

(7) Rural minor arterials, and

(8) Rural collectors.

Unlike other data sources, such as TIUS, NTACS, and N~IS, which focus on the travel

characteristics of individual “vehicles,” HPMS focuses on the usage of individual “road

sections.” However, it should be noted that HPMS does provide information on the amount

of travel by vehicle type as given in Table 5.1.

5.2.2 Sampling Frame

From road maps, the boundaries between rural, small urban and urbanized areas

using federal-aid boundaries are delimited. The functional systems of highway routes within

each area are then identified. Each highway route of a functional system within an area is

further broken down to “road sections” based on homogeneity in various characteristics and

predetermined ranges in length. Figure 5.1 illustrates the sampling frame for the HPMS.

Each element of this frame will be discussed in the subsequent sections.
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Table 5.1

HPMS Vehicle -

Type Co~g UP e Name and Description

1 Motorcycles (Optional)
All two- or three-wheeled motorized vehicles. ~pical vehicles in this category have

saddle type seats and are steered by handle bars rather than a wheel. This catego]y
includes motorcycles, motor scooters, mopeds, motor-powered bicycles, and three-wheel
motorcycles. This vehicle type may be reported at the option of the state.

2 Passenger Cars
All sedans, coupes, and station wagons manufactured primarily for the purpose of

c~rrying passengers ~nd including those passenger cars pulling recreational or other light
trailers.

3 Other Two-Axle, Four-Tire. SinRle-Unit Vehicles
All two-axle, four-tire vehicles, other than passenger cars. Included in this

classification are pickups, panels, vans and other vehicles such as campers, motor homes,
hearses, El Caminos, Rancheros, ambulances, car~alls, and four-wheel drive vehicles.
Other two-axle, four-tire, single-unit vehicles pulling recreational or other light trailers are
included in the classification.

4

5

6

7

8

Buses
All vehicles manufactured as traditional passenger-cartying buses with two-axles, six-

tires or three or more axles. This category includes only traditional buses functioning as
r)assen~er-carwin~ vehicles. All two-axle, four-tire minibuses should be classified as olhcr
1 .-

two-axle, four-tire, single-unit vehicles. Modified buses should be considered as trucks
be appropriately classified.

~o-Axle, Six-Tire, Sin~le-Unit Trucks
All vehicles on a single frame including trucks, camping and recreational vehicles,

motor homes, etc., having two axles and dual rear wheels.

Three-Axle, Sin~le-Unit Trucks
All vehicles on a single frame including trucks, camping and recreational vehicles,

motor homes, etc., having three axles.

Four or More Axle SinEle-Unit Trucks
All trucks on a single frame with four or more axles.

Four or Less Axle, Sin~le-Unit Trucks

and

All vehicles with four or less axles consisting of two units, one of which is a tractor
or straight truck power-unit.
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Table 5.1 (~ntinuti)

HPMS Vehicle ~

~ Type Name and Description

9 Five-Axle, SinEle-Trailer Trucks
All five-axle vehicles consisting of two units, one of which is a tractor or straight

truck power-unit.

10 Six or More Axle, Sinule-Trailer Trucks
All vehicles with six or more axles consisting of two units, one of which is a tractor

or straight truck power-unit.

11 Five or Less Axle, Multi-Trailer Trucks
All vehicles with five or less axles consisting of three or more units, one of which is

a tractor or straight truck power-unit.

12 Six-Axle, Multi-Trailer Trucks
All six-axle vehicle consisting of three or more units, one of which is a tractor or

straight truck power-unit.

13 Seven or More Axle, Multi-Trailer Trucks
All vehicles with seven or more axles consisting of three or more units, one of which

is a tractor or straight truck power-unit.
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Fiaure 5.1. Sampling frame for HPMS
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5.2.3 Sample selection A Stratified Probability Proportional to Size Dmign

Once the highway routes are classified by area and by functional system, they are

assigned to predetermined Annual Average Daily Traffic (AADT)lz13 volume groups. Hence,

a stratum is defined as a volume group within a functional system and an area type. The

road sections within each stratum are determined so that they are relatively homogeneous in

terms of geometry, traffic volume, cross section, etc., and should range from 0.3 to 10.0 miles

for rural sections and 0.1 to 5.0 miles for urban sections.

Within each stratum, road sections are arranged so that cumulative mileage can be

calculated. A probability sample of road sections is selected from each stratum. The

selection of the sample is in such a way that the longer the road section is the higher the

probability it has of being selected for the sample. This can be done by either of the two

recommended approaches. 14 If less than 1 percent of the total section mileage is sampled,

more road sections are sampled until at least 1 percent of the total section mileage in a

stratum are included. Figure 5.2 demonstrates the sample selection procedure for the HPMS.

5.2.4 Sample Size Determination

The coefficients of variation of AADT for each stratum is used to determine the

sample size for that stratum. AADT’s are usually determined based either on historical data

or on professional judgments. The sample sizes for each stratum are derived from the

following formula15:

A
n= (5.1)

1 + (1/N)(A - 1)

and

12 See Appendiz K of “Highway Performance Monitoring System: Field Manual for the Continuing Analytical and
Statistical Data Base.” U. S. Departmen[ of Transportation, Federal Highway Administration, December 19S7,
for details.

13 “Trafftc Monitoring Guide,” U. S. Department of Transportation, Federal Highway Administration, June 19S5.

14 See Appendiz H of “Highway Performan~ Monitoring System: Field Manual for the Continuing Analytical and
Statistical Data Base,” U. S. Department of Transportation, Federal Highway Administration, December 1987.

15 Cochran, Sampling Techniques, John Wiley & Sons, 1977.
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z=’ (cV)’
A=

d’
(5.2)

where

Za =
n
Cv :
d=
N=

standard normal deviate for an a confidence interval (two-side),
required sample size (n 2 3),
AADT coefficient of variation from a state’s AADT data,
desired precision level,lb
stratum population size (i.e., the number of road sections available for
sampling in a stratum).

The CV’S are updated every year based on the latest state data.

5.3 SURVEY ME~OD

5.3.1 Data ~llwion Procedure

Data are collected under three traffic count programs: (1) coverage count program,

(2) continuous count program, and (3) vehicle classification count program. Figure 5.3

illustrates the HPMS data collection process. The continuous count program collects

continuous traffic counts (in terms of the total number of axles passing through a monitoring

point) by using Automatic Traffic Recorders for at least 14 consecutive days in a month.

Data from this program are used to determine the “baseline” travel pattern which includes

seasonal, day-of-week traffic patterns as well as growth factors (or trend). Since the

enormous costs in implementing continuous programs prohibit a large sample size, the

selection of sample sections to implement continuous programs tends to be based on cost-

effectiveness, and most of the continuous programs are likely lacking an ideal statistical base.

According to the FHWA, a typical state has between 30 to 50 continuous counters

distributed throughout the state to collect continuous traffic counts.

16 See Appendix F of “Highway Performance Monitoring System: Field Manual for the Continuing Analytical and
Statistical Data Base.” U. S. Department of Transportation,. Federal Highway Adnlinistration, December 19~71
for details.
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Figure 5.2. Outline of HPMS Sample Data Preparations
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Figure 5.3. HPMS Traffic Count and Vehicle Classification Collection Process
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On the other hand, coverage count programs are implemented on selected road

sections (as described in Section 5.2.3) to collect traffic count data for a one-day period.

These data are then used in conjunction with the baseline data (from a continuous count

program) to establish annual traffic counts for these road sections.

The vehicle classification count program is in place: (1) to calculate the “average

number of axles per vehicle,” and (2) to obtain permntages of each vehicle type in a given

stratum. Traffic Monitoring Guide (TMG) suggests that the vehicle classification sample

consists of 300 48-hour measurements over a 3-year cycle (i.e., 100 per year), Ideally, these

300 sites are randomly selected across each functional class, area type, and volume group.

However, procedures in TMG recommend the use of existing monitoring sites (i.e., weight,

ATR’s, speed, etc.) to augment HPMS sample size or perhaps to replace HPMS sample sites

if the existing sites conform or are close to the HPMS sites. Engineering judgments arc

involved in the sample selection procedures to ensure representativeness of these 300 si[cs.

Based on axle count and speed of the vehicle, automatic classification equipment is

used first to determine the length of the wheelbase. Then, a classification algorithm is used

to categorize each vehicle into one of the 13 vehicle types based on the axle count and the

length of the wheelbase. A study conducted by Maine’s Department of Transportation

concluded that four of the tested vehicle classification systems were able to correctly classify

more than 91 percent of the vehicles, which meets the 90 percent accuracy level required by

the HPMS.17 However, one of the tested systems failed to correctly classify 13 percent of the

vehicles. Another study conducted by Kansas’ Department of Transportation pointed out

that (1) the accuracy level of classifying passenger vehicles was 97.6 percent, (2) truck-trailer

combinations were accurately classified over 91 percent of the time, and (3) the tested

equipments had a tendenq to underwunt heavy single unit trucks with an error up to 33.6

percent.]a Both studies showed that all tested systems had problems with slow-moving

vehicles (less than 20 mph) and vehicles in queues. The studies also noted that considerable

17 “Field Evaluation of FHWA Vehicle Clawitication Categories,” Maine Department of Transportation, .Janu:lry
1985.

18 “Accuracy of the Streeter-Richardson Traficomp System Used As a Vehicle Classifier,” Kansas Depar[mcnt of
Transportation, February 1989.
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improvements in classifying longer and multiple axle vehicles were evident since the last sludy

conducted by the Maine Department of Transportation in 1982.

The “average number of axles per vehicle,” called the “Axle Correction Factor” in

HPMS, is used to convert the total number of axles collected from the first two programs

into the total number of vehicles. For example, if a total of 2,000 axles were counted passing

through a monitoring point in a given stratum and if the “Ale Grrection Factor” for that

stratum is 2.03 axla per vehicle, then the estimated number of vehicles traveled in that

stratum during the monitoring period is 985 (=2,000/2.03). Appendix 5 illustrates how the

“axle correction factor” is determined.

Prior to 1988, vehicles in the FHWA publications were classified into eight vehicle

types in which three of them were truck types. Currently, the classification scheme has been

modified based on FHWA’S recommendation to include 13 vehicle types in which ten of

them are truck types (Table 5.1). States report their HPMS data annually to the FHWA

both on magnetic tape and standard forms which are given in Appendices 6 through 8.

5.3.2 R=ponse Rate

Both hardware and software failures cause nonresponses in HPMS. However, the

level of nonresponses cannot be determined without an in-depth study.

5.4 =TIMATfON PROCEDURE

The expansion factor, the ratio of the total mileage in a stratum to the total samplti

mileage in that stratum, is used to expand sample data to represent the entire stratum. The

total DVMT (Daily Vehicle Mile of Travel) of sample sections in a given stratum is first

calculated by summing the products of the estimated number of vehicles in the sample road

section in that stratum and the length of that section of road. The estimated stratum DVMT

can be developed by multiplying the total sample section DVMT by the corresponding

expansion factor. The estimated stratum VMT is simply the sum of its 365 stratum DVMTS.

The state VMT can be obtained by summing up all of the stratum VMTS in that state.
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5.5 EVALUATION -UL~

Since the HPMS collects mileage data from ~ vehicles that travel on the highway

systems, it is not clear how to disaggregate HPMS’ data so they can provide information for

VMT estimates of trucks operating in interstate commerce only. However, it may be possible

to use HPMS’ data in conjunction with other data sources to provide conservative upper

bounds of these VMTS. Figure 5.4 shows that HPMS alone cannot provide any estimate of

the number of large commercial trucks and of the associated VMTS by state and by carrier

type without using information from other data sources. More specific limitations and

strengths are documented below.

5.5.1 Limitations

Some limitations were identified if data from HPMS are to be used to estimate the

number of trucks operating in interstate commerce with GVWR greater than 10,000 pounds

and the associated VMTS. They are:

(1) One will have to use the data “as is” without knowing the actual sampling

procedure and the actual expansion factors used to expand the sample data.

However, it should be pointed out that 30 to 40 states currently are in or

working towards compliance with the HPMS Field Manual and Traffic

Monitoring Guide, and FHWA is actively working with the remaining states to

bring them into compliance with the HPMS data collection procedures.lg

(2) One will have to use the data “as is” without knowing the accuracy of the actual

algorithm used by individual states in the vehicle classification scheme nor how

the “axle correction factor” was developed for each stratum in converting the

total traffic count data to the number of vehicles, For example, as indicated in

Hallenbeck and Bowman,zo some states simply assume the “axle correction

factor” to be 2.0 which will be correct only if there are no multi-axle vehicles in

the population.

19 Letter from Director David R, McElhaney, Office of Highway Information Management in the FI-IWA 10
ORNL, dated June 20, 1989.

20 Hallenbeck, M. E. and L. A. Bowman, “Developmentof A Statewide Traffic Counting Program Based on LIIC
Highway Performance Monitoring System,” U. S. Department of Transportation, Federal Highway Administi’a[i(>ll,
March 1984.
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(3)

(4)

(5)

(6)

(7)

There is no indicator in the HPMS data to distinguish VMT traveled by

interstate versus intrastate motor carriers.

There is no indicator as to the type of carrier, i.e., common, contract, or private.

The number of interstate motor carriers traveled in a given state cannot be

obtained or estimated from HPMS data.

Data are subject to errors in both hardware and software operations. The two

most common errors are malfunctioning during the collection process and errors

in the data transfer process.

The HPMS provides data on the total vehicle mileage by vehicle type, but not

on the total number of vehiclti by vehicle type.

The combination of Limitations (1) and (2) raises uncertainty and concern to some extent

with respect to the accuracy and the reliability of HPMS data,

5.5.2 Strengths

(1) HPMS has reported traffic count data continually since 1978. Therefore, there

is no need to estimate data for any intermittent years.

(2) HPMS covers every state.

(3) The Field Manual of the HPMS describes and recommends a statistically sound

sampling plan for each state to follow. In addition, more than three quarters of

the states are in or working towards compliance with the Field Manual.

(4) Since the data collection and data transferring procedures are mechanical, there

is no human judgment error involved in mllecting the traffic count data. This

does not mean, however, that there are no errors in assigning locations for the

traffic counters, nor in mnverting traffic count data to VMTS, nor in the

estimation procedura.

(5) The accuracy of the automatic vehicle classification equipment is very dependent

on how well the classification algorithm used to place a vehicle into the 13

vehicle types represents a state’s traffic mix. Currently, the FHWA is

attempting to standardize this algorithm.
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6. STATE FUEL TAX REPORTS

6.1 GENERAL INFORMATION

Each state collects fiel taxw or mmpatible taxes (i.e., weight-dktance tax) from

vehicles which travel in its jurisdiction for the privilege of using its highway system. Each

state has different taxation requirements, tax structures, and administrative agencies. In 1988,

FHWA compiled a comprehensive report (“Highway Taxes and F=” - Publication No.

FHWA-PL-88-017) to summarize how highway taxes are collected and distributed. Table 6.1

(Table MF-104 of the FHWA report) lists the special motor fuel tax provisions for interstate

motor carriers.

Frequency of Data Gllection:

Most of the states collect fuel tax reports on a quarterly basis while the

remaining states collect on a monthly or annual basis.

Availability of Data After tillection:

Data availability varies from state to state. Appendix 9 lists the states which are

able and willing to provide fuel tax reports.

In 1983, the International Fuel Tax Agreement (IFTA) was formed to assist inter-

and intra-state fuel tax collection processes. The main purposes of this Agreement are (1) to

uniform the administration of motor fuels use taxation laws with respect to motor vehicles

operated in interstate commerce, (2) to enable participating jurisdictions to act cooperatively

and provide mutual assistance in the administration and collection of motor fuels use taxes,

and (3) to establish and maintain the concept of one limnse and administering base

jurisdiction for each Iicense.zl Currently, IFTA has ten participating state members, and

approximately ten more states are expected to bmme members of the I~A by 1991. The

concept of IFTA and the vehicles included in this Agreement is similar to that used in the

International Registration Plan (IRP) which will be discussed in the next Chapter.

21 “Articles of Agreement: International Fuel Tax Agreement: May 1989.
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Table 6.1

Speeial Motor Fuel State Tax Provisions

for Interstate Motor -ersl

State Vehicles Affected Payment Period Data Availabilit~

Alabama

Alaska

Arizona

Arkansas

California
mo

Colorado

Connecticut

Delaware

Dist of Col.

Florida

Georgia

Buses, road trucks, tractor trucks, and trucks with more than 2 axles except
for publicly-owned vehicles and school buses.

Special-fuel vehicles

Ail

Special-fuel vehicles

Motor trucks and buses

Buses, road tractors, tractor trucks or any truck having a registered GVW of
1S,000 lbs. or an empty weight over 7,500 Ibs.

A bus operated by a common carrier, with a seating capacity greater than
20 passengers, any road tractor or any truck trailer, or any truck having
more than 2 axles and which is propelled by motor fuel

Interstate buses

Commercial vehicles

Buses, road trucks, tractor trucks and trucks with more than 2 axles except

Quarterly

Monthly,
quarterly,
annually and
semi-annually

Quarterly

Monthly

Monthly

Quarterly

Quarterly,
(annually if
$100 or lms)

Monthly

Annually,
Semi-annually
or Quarterly

Quarterly

VMT not available

VMT available

VMT not available

VMT not available

Gallonage available

VMT available

VMT available

Not contacted

Could not be
contacted

VMT not available
publicly-owned vehicles and school buses
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Table 6.1 (Continued)

State Vehicles Affected Payments Period Data Availability

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

~

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michiflan

All

All

Buses seating more than 9 passengers, road trucks, tractor trucks, trucks
with more than 2 axles, trucks having a GVW greater than 26,000 lbs., and
vehicles used in combination if the GVW of the combination is greater than
26,000 lb

Commercial vehicles

Passenger vehicles seating more than 20 passengers plus a driver, trucks
with over 2 axles, road and truck tractors, and 2 axle trucks registered
with a GVW of more than 12,000 lbs. and used in combination with another
vehicle

All

All

Common and contract carriers for which a permit is required and trucks,
tractors, and semi-trailers licensed for over 20,000 Ibs. GVW if
gasoline-powered; 7,000 Ibs. if special-fuel powered

Buses with over 15 passengers (14 plus driver) capacity, tractor trucks,
available or trucks with over 2 axles

All except passenger cars with fuel tank capacity of 30 gallons or less

All

Quarterly

Monthly

Quarterly

Quarterly

Quarterly, or
annually if
leas than $100

Quarterly

Monthly

Quarterly

Monthly or
quarterly

Quarterly

Mort[hlv.

VMT available

VMT available

VMT available

VMT available

Gallonage available

VMT available

Gallonage available

VMT not available

VMT may be

No information is
available to us

VMT available



Table 6.1 (Continued)

State Vehicles Affected Payments Period Data Availability

Minnesota All vehicles over 26,000 lbs.; seats for 20 or more persons Quarterly

Mississippi Common, contract, private commercial arriers and private carriers over Quarterly
24,000 Ibs. GVW

Missouri All Quarterly

Montana All Quarterly

Nebraska All except those delivering products within 5 miles of the border, or Monthly or
private passenger vehicles quarterly

Nevada All Gasoline -
monthly
Special fuel -
quarterly

New Hampshire All special-fuel commercial vehicles (in-state and out-of-state which need Quarterly
a user’s license), out-of-state special fuel passenger carrying pleasure
vehicles are not required to have a user’s license

New Jersey Buses, road tractors, tractor trucks, and trucks with more than 2 axles Quarterly

New Mexico All Quarterly

New York Vehicles subject to highway use tax and all omnibuses Quarterly

North Carolina Buses with over 20-passenger capacity, tractor trucks, and trucks with more Quarterly
than 2 axles

VMT not available

VMT not available

VMT not available

Gallonage available

VMT available

North Dakota All vehicles having 2 axles and a weight exceeding 26,000 lbs. or having 3 or Quarterly
more axles regardless of weight

Gallonage available

VMT not available

VMT available

VMT not available

VMT available

VMT not available



Table 6.1 (Gntinued)

State Vehicles Affected Payments Period Data Availability

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode island

mu South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Interstate buses

All

No fuel tax in this state, but a Weight-Mile tax is levied on trucks

Truck, truck-tractor combination having a GVW of 17,001 lbs. or more

Trucks weighing 7,500 Ibs or more empty or having a fuel tank of 30 gallons
or more capacity

Gasoline buses, tractor trucks, and trucks with more than 2 axles and all
nongasoline powered trucks

All. except gasoline-powered vehicles

Property arricrs of over 26,000 lbs. GVW, or with 3 or more axles

Vehicles with fuel supply tank capacity of 60 gallons or more operated for
commercial purposes

Special-fuel vehicles

Motor trucks grossing 7,000 lbs. or over and motor buses not registered in Vermont

Road tractors, tractor trucks, and trucks with more than 2 axles

90 days after
August 31

Gasoline and
diesel - quarterly
Special fuel -
monthly

Monthly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

VMT available

VMT available

VMT available

VMT not available

Revenue available

VMT may be
available

VMT available

VMT not available

VMT not available

Revenue available

VMT not available

VMT available



Table 6.1 (Continued)

State Vehicles Affected Payments Period Data Availability

Washington Commercial gasoline
private automobiles

vehicles except automobiles, and special-fuel vehicles exeept

West Virginia Buses with over 9-passenger capacity, tractor trucks and any truck with over 2 axles

Wisconsin All

Wyoming Special-fuel vehicles

Varies from VMT available
monthly to
annually

Quarterly VMT available

Quarterly VMT not available

Monthly VMT available

1 Data are from Table MF-104, “Highway Taxes and Fees,” Publication

2 Where VMT is available, see Appendix 9 for specific information on

No. FHWA-PL-SS-017.

acquiring data from each state.



6.2 SAMPLE DESIGN

6.21 Target Population

The target population for the state fuel tax reports consists of all vehicles that are

subject to state fuel taxes. Taxation requirements vary from state to state. Some states tax

vehicles which are diesel powered, some states tax vehicles with GVWR greater than 18,000

pounds; some states tax vehicles which are interstate buses, etc.

However, under I~A the target population includes any vehicle operating in

interstate commerce that:

(1) has two axles and GVWR exceeding 26,000 pounds, or

(2) has three or more axles regardless of vehicle weight, or

(3) is used in a combination when GVWR of such combination exceeds 26,000

pounds.

6.22 Sampling Frame

The sampling frame for the state fuel tax reports are the state fuel tax reports

themselves.

6.2.3 Sample Sel@ion

Because state fuel taxes are mandatoty reporting systems, there is no sample selected.

6.24 Sample Sk Determination

Because there is no sample selection process, there is no sample size determina~ion.

6.3 SURVEY METHOD

6.3.1 Data Collection Prdure

Operators of vehicles which are subject to state fuel taxes or compatible taxes file tax

reports on either a quarterly, annual, or monthly basis depending on state-specific

requirements. The total number of taxable gallons of fuel consumed for in-state travel

during the last period is used to calculate the appropriate fees. In addition, some states

require data on the total number of gallons consumed regardless of where the gallons are
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consumed, vehicle type, operation type, etc. It should be pointed out once again that since

each state administers its own fuel tax reporting program, there is a significant degree of

diversity among states with respect to fuel tax data.

6.3.2 R6ponse Rate

Since state fuel tax reporting is mandated by the state, every vehicle that is subject to

a state fuel tax or compatible tax is required by law to file a tax report or to pay the taxes by

other methods, such as the payments at the ports of entry. Because this reporting is

mandated by law, the response rates for state fuel tax reports are almost 100 percent for ail

states.

6.4 ESTIMATION PROCEDURE

State fuel taxes are calculated based on state tax rates, vehicle characteristics (e.g.,

vehicle configuration, GVWR), and the number of in-state taxable gallons of fuel. The only

parameter that needs estimation is the number of in-state taxable gallons of fuel consumed.

Under the states’ rigid auditing, underestimates in gallonage are not likely.

6.5 EVALUATION ~ULTS

Figure 6.1 demonstrates the data item availability of the state fuel tax or

compatible tax data in terms of their ability to estimate the number of large commercial

trucks and the associated VMTS by state and by carrier type. More specific limitations

and strengths are documented below.

6.5.1 Limitations

(1) There are different taxation requirements from state to state, and this

causes incompatibility among individual state fuel tax data. For

example, while the state of Arkansas taxes all of the interstate motor

~rrierS, Glifornia only taxes special-fuel vehicles; while Minnesota uses

26,000 pounds GVWR as a cut-off point, Pennsylvania uses 17,000

pounds GVWR.
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Figure 6.1. Data Availability by State, by Carrier Type from Fuel Tax
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(2)

(3)

(4)

(5)

Data availability and data items collected for tax purposes vary from

state to state. Forty per~nt of the states do not have any mileage

statistim from the fuel tax reports, while five states keep data on the

number of gallons purchased/used, and four have tax revenue data.

In order to convert the number of gallons or tax revenue data to VMTS,

unverifiable and outdated fuel economies (MPG) are frequently used.

The improved fuel economies of large trucks, though small but not

negligible, and the major shift toward diesei-power trucks over the past

decade (as showed in Figure 6.2) might lead to underestimations of

large truck VMTS.

In some states, there are optional ways to pay fuel tax, thus not all

truck mileage is accounted for in the fuel tax report.

Many states’ mileage statistics are for intra- and interstate motor carriers

combined. In those cases, the interstate mileage cannot be readily

separated from the intrastate mileage.

6.5.2 Strengths

The only strengths of state fuel tax reports in estimating the number of trucks

operating in interstate commerm with GVWR greater than 10,000 pounds and the

associated VMTS are that state fuel tax reports are collected continually and every stale

has some sort of fuel taxation.

However, once most of the states become IHA members, itwill be possible to

use IFT’A data in conjunction with other data sourws to estimate the number of trucks

operating in interstate commerce and the associated VMTS.
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Figure 6.2. Shares of Medium/Heavy Trucks (GVW > 10KI

by Fuel Type, 1977-1987
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7. INTERNATIONAL REGISTRATION PLAN (IRP)

7.1 GENERAL INFORMATION

The International Registration Plan (IRP) is a registration reciprocity agreement

among states of the United States and provinces of ~nada. It provides payment of

license fees on the basis of fleet mileage operated in various jurisdictions. IRP, initiated

in 1973, is designed specifically for interstate motor carriers. It is operated under the

guidance of the American Association of Motor Vehicle Administrators (AAMVA). As

of the end of 1988, there were 39 states and one tinadian province participating in lhe

Plan.

Tlte Western Prorate Agreement (WPA), formally the Uniform Vehicle

Registration Proration and Reciprocity Agreement, started in 1956 among nine western

states. Under this agreement, fleets of vehicles are proportionally registered in those

member states in which they operate. Currently, 20 states and two Canadian provinces

participate in the Agreement. Table 7.1 summarizes the participation status of

individual states in IRP and/or WPA.

Under IRP, a truck operator files a single registration in his/her base state and

receives a base state plate and a cab card. This method of registering vehicles

eliminates several layers of paper handling for both operators and state highway

agencies.

Frectuen w of Data Collection:

Licence fees are collected annually for the period between July 1 to

June 30 of the next year based on fleet mileage accrued during the

previous period.

Availability of Data After Collection:

Data availability varies from member to member. Some members are

able to provide data immediately after the registration period on

computerized format. On the other hand, some members do not have

adequate resources to prepare the data for external requests. In these

cases, the time lag between data collection and assimilation can be as

much as six months.
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Table 7.1
International Registration Plan Members

And/Or
Western Prorate Agreement Members

State IRP1 WPA2

Alabama Y

Alaska Y

Arizona Y Y

Arkansas Y

Qlifornia Y

Colorado Y

Connecticut Y

Delaware

Dist of Col.

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y
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Table 7.1 (Continued)

State lRP WPA
Maine

Maryland Y

Massachusetts

Michigan Y

Minnesota Y

Mississippi Y

Missouri Y

Montana Y

Nebraska Y

Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

Y

Y

Y

Oregon

Pennsylvania

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Rhode Island

73



Table 7.1 (Continued)

State lRP WPA

South Carolina Y

South Dakota Y Y

Tennessee Y

Texas Y

Utah Y

Vermont Y

Virginia Y

Washington Y

Y

Y

W. Virginia Y

Wisconsin Y

Wyoming Y Y

1 IRP = International Registration Plan
2 WPA = Western Prorate Agreement
* Note: Y = Yes

74



7.2 SAMPLE DESIGN

7.21 Target Population

The target population includes any vehicle operating in interstate commerce thal:

(1) has a power unit which is greater than 26,000 pounds; or

(2) has a power unit which has three or more axles, regardless of weight; or

(3) when used in combination with tractors, has a combined weight greater than

26,000 pounds.

For vehicles not included in these categories, the registration is optional.

7.22 Sampling Frame

The sampling frame for IRP is the collection of the IRP application forms.

7.23 Sample Selection

Since IRP is a vehicle registration plan required by the state governments of the IRP

members, there are no sampling procedures.

7.24 Sample Sti Determination

Similar to Section 7.2.3, no sample size determination is involved.

7.3 SURVEY METHOD

7.3.1 Data ~llection Procedure

Under the IRP, a carrier registers vehicle fleets in hisher base state. A base state is

determined using three criteria:

o where the registrant has an established place of business, or

o where most of the mileage is accrued by the fleet, or

o where operational records of the fleet are maintained or can be made

available.

Carriers file the vehicle registrations to their base states prior to July 1 every year

for the period between July 1 to June 30 of the next year. On the registration forms, the

carriers provide information on the total fleet mileage, number of trucks in the fleet (fleet
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size), vehicle type, carrier operation type, individual IRP jurisdictions and non-IRP states in

which the fleet will be operating, and the percentages of their operation in these IRP

jurisdictions and non-IRP states. Appendix 10 shows an example of the IRP registration

form.

Registration fea are calculated based on: (1) the percentage of in-state mileage and

the base state fee, (2) the percentage of non-IRP mileage and the base state fee, and (3) the

percentage of mileage accrued in each IRP member jurisdiction and the corresponding fee.

The base state usually collects the total fees and retains revenues attributable to in-state

mileage and mileage occurring outside the IRP jurisdictions. The amount of fees due other

IRP jurisdictions are forwarded to relevant IRP jurisdictions.

7.3.2 Responze Rate

Since IRP is a mandato~ vehicle registration plan in all of the IRP member states,

no response rate is involved.

7.4 ESTIMATION PROCEDURE

Unlike other chapters, discussions in this section pertain to the estimation procedure

as to how registrants report mileage, which is used to determine the license fees.

Under the current procedure, a carrier can apportion his registration using an

estimation of travel based on a historical travel pattern with no penalty for the first year thal

a carrier registers under the IRP. Hence, the carrier is not subject to audit and reconciled

fees. For subsequent years, the registrant reports the actual mileage that accrued in each

state based on its travel during the previous year. Thus, the registration fee for year t for a

carrier is based on actual mileage for year t-1. Registrants are required to maintain travel

logs of the past three years for possible audits conducted by individual states.
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7.5 EVALUATION RESUL~

Figure 7.1 demonstrates the data item availability of the IRP data in terms of its

ability to intimate the number of large commercial trucks and the associated VMTS by state

and by carrier type. More specific limitations and strengths are documented below.

7.5.1 Limitations

(1) Only 39 states and 1 Canadian province are IRP members; 20 states and

2 provinces are participating in the Western Prorate Agreement. There

are 10 states which do not participate in either agreement. VMTS of

vehiclm from states which do not participate in these agreements are

not available. Hen@, none of the states will have complete VMT

wtimates (total number of milm traveled in a given state). Figure 7.1

illustrates this point. For example, in order to estimate the VMT

traveled in the state of Alabama, one needs to sum the truck mileage

traveled in the state of Alabama by ~ vehicles registered in any one of

the continental states. “Row Totals” labelled at the right margin of

Figure 7.1 are the parameters of interest. While VMT traveled in

Alabama by vehicles of IRP member stat~ are readily available, similar

information is not available for vehicles of non-IRP states. Hence, even

for an IRP state, the total truck mileage traveled in that state is not

readily obtainable. One alternative, if IRP data are to be used, is to

estimate the truck mileage traveled in the state by vehicles registered in

non-IRP statm using other data sources discussed in this memorandum.

(2) “Gross Vehicle Weight” that IRP member states use to determine IRP

registrant’s eligibility is interpreted differently from state to state. Most

of the states interpret “GVW” as the weight of the vehicle when loaded

to its capacity (i.e., maximum GVW). However, there are a few states

that use the total unladen weight (the weight of the vehicle fully

equipped except for the weight of any load); while some use the average
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(3)

(4)

(5)

gross vehicle weight (the sum of the unladen weight and the average

weight to be carried on the vehicle).n

Mileage that occurs under temporary trip permits, although negligible,

are not accounted for in these agreements.

Registration for vehicles less than 26,000 pounds is optional in IRP, and

this causes VMTS to be somewhat underestimated. Based on the data

from 1982 TIUS, only 2.7 per~nt of total medium and heavy trucks

(with GVWR greater than 10,000 pounds) are less than 26,000 pounds,

but they contribute to 10 percent of the total VMT by trucks with

GVWR greater than 10,000 pounds.

The number of trucks of interstate motor carriers that traveled in a

given state will be considerably overestimated if each vehicle of the fleet

is assumed to travel in all jurisdictions where vehicle registration fees

are prorated.

7.5.2 Strengths

(1) The data collection method is not subject to sampling error, although

intentional or unintentional human errors might be possible.

(2) It is possible to distinguish VMTS between inter- and intrastate motor

carriers. IRP data tape was obtained from the state of Alabama and

Table 7.2 lists VMT estimates of all Alabama-based motor carriers by

jurisdiction.

(3) There is an indicator in the data base to identi~ the carrier type.

(4) It is a mandatory reporting system for vehicles which are based in IRP

member states, that carry commodities in interstate commerce, and that

are over 26,000 pounds in GVWR.

(5) Data are available on an annual basis.

22 “Proportional Registration Manual,” Department of Revenue, Motor Vehicle Division, State of Tennessee,
1989.
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Figure 7.1. Data Availability by State, by Carrier Type from IRP
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Table 72 VMT Estimatm of Afabama-= Interstate Motor Carriers,
by Juri..lclion and Businm T~,1988

(thousands)

IIouschold Haul-
State Wcmpt Goods Private For-Hire Rental Total

Alabama 10,190 1,896 162,195 327,457 1,619
Afaska
Arizona
Arkansas
tilifornia
Colorado
Connecticut
Delaware
DC
Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New EIampshire
Ncw Jersey
New Mexim
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhede Island
South Qrolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming 45 31 113 3;883 4 4;076
Total m,875 7,953 3%768 1,27333 4,4139 1,629~

Source: Alabama IRP Tape provided by Norman Goss of the Alabama Department of Revenue.

o
672

46
717

87
7
7
1

1,603
1,065

58
54
83
17
29

192
662

18
20
11
23
22

1,224
26
14
14
9
5

22
334

9
84
16
70
82
65
42

1
100

8
397

2,441
51

5
87
66
13
62

0
126
107
202

67
36
13

1
639
621

18
138
120
48

16s
165
336

8
181
26
51
15

375
124

10
51
16
4

68
91
72

286
6

107
97
42

105
6

222
9

331
521

22
6

292
19

30
33

0
644

3,541
733
194
294
147

12
21,941
27,202

56
2,892
3,296

327
216

7,448
10,803

46
886
180
684
163

24,421
2,094

43
155
89
22

742
486
692

5,022
38

2,538
763
61

1,934
52

5,295
52

23,0S9
4,615

60
25

5,275
36

631
524

6
25,374
22,403
27,387

3,667
3,925
1,541

115
80,969

115,876
2,739

22,629
28,229

3,807
3,065

39,998
46,806

833
10,102
2,696
5,881
1,743

70,101
16,333

747
2,935
2,258

579
7,953

15,507
7,900

42,415
617

27,659
9,846
2,609

22,150
473

41,412
555

75,167
83,785

2,247
654

43,072
1,728
8,512
5.018

0
19
35
13
4

26
5
0

310
398

3
68
80

6
7

144
127

2
30
11
26

7
211

48
3
4
1
1

35
9

33
106

3
96
16
3

90
3

91
3

319
128

3
2

204
2

41
11

503,358
6

26,836
26,133
29,051
4,019
4,287
1,713

129
105,462
145,161

2,873
25,781
31,807
4,204
3,484

47,947
58,735

907
11,219
2,923
6,665
1,950

96,332
18,625

815
3,15s
2,373

610
8,820

16,427
8,706

47,913
680

30,470
10,803
2,780

24,320
536

47,120
6%

99,304
91,491
2,383

692
48,930

1,s51
9,227
5,648
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8. SUMMARY OF EVALUATION RESULTS

An important caveat to the discussion in this study is that the evaluations of the

data sources are @ made on the basis of how they perform in ~cneral or relative to

their intended uses. Instead, the evaluations are made on the basis of how these data

sources perform in estimating (1) the number of trucks (operating in interstate

commerce with GVWR greater than 10,000 pounds) of a specific carrier type that

traveled in a given state, Ti~, and (2) the associated VMTS, VMTiK Six major data

sources are evaluated in terms of data accuracy, data item availability, and estimation

precision. They are also evaluated based on:

(1) the number and kinds of vehicles included;

(2) the vehicle configurations and vehicle definitions;

(3) accessibility of the data to a user;

(4) frequency of the data collection; and

(5) time lag between the data collection and availability to the public.

Table 8.1 summarizes vehicle types, vehicle configurations and weight indicators that are

included by each one of the six data sources. Data accessibility, collection frequency and

time lag (between when data are collected and when data become available) of each data

source are compared in Table 8.2.

8.1 ABILITY TO ESTIMATE PARAME TERS AT THE STATE LEVEL

It should be emphasized that the parameters of interest in this study are the

number of trucks of carrier type i traveled in state k, and the amount of VMT traveled

in state k by these trucks. The key factor is the amount of travel -rrcd in state k by

these trucks, but not the amount of travel by trucks re~tcred in state k. Hence, in

order to be able to estimate these parameters, four critical indicators are required in the

data source: (1) jurisdiction of operation (interstate vs. intrastate), (2) carrier type

(common, contract, exempt, and private), (3) truck weight, and (4) states where travel

occurred.
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Table 8.1 Truck T~ Includti in Diflerent Data Sourm

Data Weight Truck Type Truck~pe
Source Indicator Included Excluded

TIUS (1)

(2)

GVWR ~ 26K Ibs: (1)
Avg. Wt. (2)
GVWR (1982, S7)
GVWR > 26Klbs:
Empty Wt. (3)
Avg. Wt.
GVWR (1982, 87) (4)

(5)

NTACS Same as TIUS

Pickup (1)
Panel truck, van,
utility vehicle,
and station wagon (2)
Small single-unit truck (3)
wI/ GVWR ~ 26K lbs. (4)
Large single-unit truck
W/ GVWR > 26K lbs.
Truck tractor

Government owned
(Federal, State &
Local) Trucks
Arnbulanees
Buses
Motor Homes

NTTIS Empty Wt. (1) Straight Trucks (1)
Cargo Wt. W/ GVWR > 10K Ibs. (2)
Combined Wt. (2) All tractors
GVWR (from VIN)

(3)
(4)

(5)
(6)

Pickups
Passenger Vehicles
(e.g., passenger
vans, recreational
vehicles)
Farm Tractors
Oklahoma, Hawaii,
& Alaska trucks.
Pre-1973 California
Government owned

HPMS No (1) 2-Axle, 4-Tire, Single-Unit
1988 other than passenger vehicles

(2) 2-A?de, 6-Tire, Single-Unit
(3) 3-AxIc, Single Unit
(4) 4 or more Axle, Single-Unit
(5) 4 or less Axle, Single-Trailer
(6) 5-AxIc, Single-Trailer
(7) 6 or more Axle, Single-Trailer
(8) 5 or Less Axle, Multi-Trailer
(9) 6-Axles, Multi-Trailer
(10) 7 or more Axle, Multi-Trailer

Fuel Vary by State
Tax

IRP GVWR (1) GVWR > 26K lbs. (1) GVWR ~ 26K lbs
(39 (2) Power Unit ~ 3 Axles and 2-Axles and
states) (3) Combination > 26K lbs. (2) Buses are optional

Note: (1) GVWR - Gross Vehicle Weight Rating: the weight of a vehicle when loaded to its capacity.
(2) VIN - Vehicle Identification Number.
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Table 8.2
Data Accessibility of Each of the Six Data Sources.

No. of S@tQ Tme lag
eovcred betwetm

Initiaf Collection (contiguous Data data ~
Source F frequcnq 4ft & D.C) A-bitity & ~tion

TIus 1967 5 yr Atl Public Use 2 yr
Tape

NTACS 1989 5 yr All Public Use a

Tape

N~IS 1984 b
Atl except Request to 4 yr
Oklahoma UMTRI

HPMS 1978 Continual All Request to 10 months
FI-IWA

State Fuel Vary by Con[inual All Vary by Vary By
TAX State Statec State

IRP 1973 Conlinual 39 Vary by 6 months
(partially) Statec

a Since the NTACS has not been implemented yet, the time lag between data collection and assimilationis untmown.

b One time data collection effort.

c Some states require written requests, some require funding to support software development in retrieving data, and
some provide data upon request.

—.––
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Five of the six data sources can be categorized into two groups. The first group

includes data sources that monitor the number of trucks re~tered in a given state and

the associated VMTS. This group includes the TIUS, the NTACS, and the IRP (for

trucks registered in the IRP member states only). The second group includa data

sources that monitor the number of vehicles that traveld in a given state and the VMTS

traveled in that state. This group includes the NTTIS, the HPMS, and the IFI’A Data

from the state fuel tax reports cannot be classified into either group. me in-state

mileage reported in the fuel tax report includes in-state mileage traveled by the vehicles

registered in that state plus the in-state mileage traveled by the out-of-the-state vehicles

that file fuel tax reports to that state. The “total” mileage reported in the fuel tax

report includes the total mileage of vehicles that file fuel tax reports to that state

regardless of where the base state or where the travel occurred.

Based on the evaluation results, it is concluded that none of the six data sources

bv itself can provide reliable estimates on the number of trucks (operating in interstate

commerce with GVWR greater than 10,000 pounds) of carrier type i (common, contract,

exempt or private) traveled in state k, and the amount of travel wurrd in state k by

these trucks.

Discussions below include the assessments of individual data sources in terms of

their ability and the data reliability in estimating the parameters of interest. Data

sources categorized in the first group as described in the previous paragraph will be

discussed first.

8.1.1 TIUS

Data from the TIUS can provide estimates of the total number of trucks

registered in a state, the associated total VMT (total amount of travel by these trucks)

and in-state VMT (the amount of travel occurred in that state by trucks registered in

that state). However, estimates at the state level of Ti~ and VMT i,~are not available.

In addition, there are a few major limitations in the TIUS data. First, double-counting

in vehicle registration exists and would likely cause overestimation. Second, VMTS

estimated by the operators (self-reported) are likely to be higher than the actual mileage
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based on odometer readings as was observed in the NTTIS. Third, there was a two-year

lag between when the data were collected and when the complete survey results became

available. Fourth, since the TIUS is conducted every five years, interpolations will be

needed for the intermittent years.

8.1.2 NTAG

In mid 1991 when data from the NTACS become available, one will be able to

titimate the total number of trucks registered in a state and their total VMT, and to

identify the three most frequently traveled states for each sampled truck. Estimates at

the state level of Tk~and VMT i~ are not available. Other than the limitation that only

the three most frequently traveled states are identified, an additional limitation in the

NTACS is that there is no information available in terms of the percentages of mileage

occurring in each state (even in the three most frequently traveled states).

8.1.3 IRP

Mileage reported under the IRP provide data on the number of trucks that are

registered in a state and that are operating in interstate commerce, and on the

associated VMTS, Unfortunately, data on VMTS for trucks registered in non-IRP states

and for trucks with GVWR lms than 26,000 pounds are missing, These missing mileage

data create gaps so that none of the 48 contiguous states plus the District of Columbia

has complete truck VMT data. Figure 7.1 illustrates the point. However, as more

states become members of the IRP, it becomes a strong candidate as a data source for

providing the desired estimates.

8.1.4 NITIS

Data from the N~IS could be used to estimate the parameters of interest @

state and ti carrier ~. However, there are two major limitations in the data. One is

the sample sizes which are too small to provide reliable estimates at the state level.

The other limitation is the extraordinarily high cost (both in time and effort) of the data

85



collection method - mapping individual trips that occurred in the sample days onto

special atlasm. Furthermore, it is not clear when the next NTTIS will be implemented.

8.1.5 HPMS

The state-specific traffic count program in the HPMS leads to uncertainty and

concern over the accuracy and reliability of the data. Even without the concern over

data quality, data from the HPMS traffic count programs have to rely on other data

sources to estimate the number of vehicles by vehicle type. For example, the number of

two-axle, four-tire trucks is estimated by the FHWA based on data from the TIUS.

Furthermore, given its specific goal, the HPMS does not collect three of the four

indicators as d=cribed earlier. Hence, even with uniform data collection procedures

across all states, data from the HPMS are still unable by themselvm to estimate the

parameters of interest.

8.1.6 State Fuel Tax Reports

The “diversity” in how the fuel taxes are collected from state to state prohibits a

general assessment of the data. Moreover, the states’ cooperation in providing the data

becomes a key factor with respect to “data availability.” Some states have their data

collection systems computerized. For these states, the data may be obtained through

written requests to the states or by providing funds to the states to retrieve the data.

On the other hand, for stat= which still rely on manual operation, data simply do not

exist in machine-readable form, or at a minimum, a significant amount of effort is

required to compile the desired data. At the extreme, some states simply refuse to

provide the data. At present, the state fuel tax reports appear to rank low as a possible

data source to meet the atimation needs. However, as more states join IFTA, fuel tax

data will have great potential in providing estimates at the state level.

8.2 ABILITY TO ES~TE PARAMETE RS AT THE NATfONAL LEVEL

The parameters of interest at the national level are (1) the total number of

trucks of carrier type i (common, contract, exempt, or private) operating in interstate
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commerce with GVWR greater than 10,000 pounds, and (2) the total amount of travel

(VMT) by trucks of each carrier type. Evaluations of six data sources in terms of their

ability to estimate these parameters are discussed below.

8.21 TIUS

TIUS is partially capable of providing estimates on the number of commercial

trucks by carrier type, and on the associated VMTS. Table 8.3 reports these estimates

derived from the 1982 TIUS public use tape. Two limitations on these estimates should

be pointed out. First, the operation type of a sampled truck is defined as the ‘most

typical” type of operation if more than one type is checked on the survey form. Second,

there is no information to identify trucks that are operated for private business and are

mainly operated in interstate commerce, Table 8.3 does not include statistics for these

trucks.

If TIUS data are used to atimate the parameters at the national level, there are

four major limitations (which are identical to the ones identified in the previous

section): duplicate registration, self-reported mileage, two-year time lag before data

become available, and interpolations for the intermittent years.

8.2.2 NTACS

NTACS is partially capable of providing estimates on the number of commercial

trucks by carrier type, and on the associated VMTS. Similar assessments on the TIUS

can be applied to the NTACS. However, the sample size of 1989 NTACS (44,000

trucks) is approximately 31 percent of the 1987 TIUS sample size. The estimates

obtained from the NTACS are likely to be less reliable than those from the TIUS.

However, the combination of TIUS and NTACS data can be used to identify potential

trend variations from 1987 to 1989 as results of economic growth and/or impact of

vehicle aging on VMT.
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Table 8.3 Btimaled Number of Trucks Operating in Interstate Commerm and
the Associated W from 1982 TIUS Public Use Tapcl
(For-Hire Interstate and Polk’s GVWR > 10K Pounds)

Variable ~ntract Common Exempt

> 10K Poun&

W (Million) 6181 14718 1915
(27~Y~ (yi;Y$ (~:j

No. of Trucks
~ousand) (292%) (63.6%) (7.2%)

VMTffruck 6213 67.= 77.69
(Thousand)

10K - 26K Pounds:z
2X-4T _Osu

VMT (Million) 16.60 121.92

% No. of Trucks 1.31 6.64
(Thousand)

VMTnruck 12.68 18.36
(Thousand)

> 26K Pounk

VMT (Million) 26.56 142.03

No. of Trucks 0.92 5.14
(Thousand)

VMTnruck 28.75 27.64
(Thousand)

COMB 2X-4T _Osu

79.35 40.66 206.S8

2.57 3.00 13.51

30.87 13.54 15.32

5794.52 9.94 131.31

82.90 0.35 4.82

69.90 28.49 27.23

COMB Osu COMB2X-4T _ _

134.72 0.19 7.41 1.07

6.15 0.04 0.64 0.07

21.89 4.50 11.57 15.05

14195.17 4.02 29.68 1873.05

189.18 0.22 1.03 22.65

75.04 18.13 28,76 82.73

lA1l numbers are subject to rounding errors.
~X-4T 2-Axle, 4-Tire; OSU: Other Single-Unit; COMB: Trailer Combination



&23 IRP

Not until all of the states become IRP members, can IRP by itself provide

estimates on the total number of trucks operating in interstate commerce with GVWR

greater than 10,000 pounds, and the associated VMTS by carrier type.

8.24 NTTIS

Data from the NTTIS are capable of estimating the total number of straight

trucks (with GVWR greater than 10,000 pounds) and all road tractors, and the

associated VMTS by carrier type. However, trucks registered in the states of Oklahoma,

Hawaii and Alaska, and pre-1973 California trucks are excluded. In addition, there are

two limitations in the NTTIS data. First, there is a four-year lag between the time

when trucks were sampled from Polk registration files (1983) and the time when the

implementation was completed (1987). The exclusion of trucks registered between 19S3

and 1987 is likely to result in underestimations of the VMTS and the number of trucks.

Second, serious misclassification of trucks in the original sampling frame introduces

larger variances in the estimates than if there had been no misclassification.

8.2.5 HPMS

HPMS data are capable of providing total truck VMT by truck type, but not the

total number of trucks. Since HPMS does not have information on the types of

operation (common, contract, exempt, or private) or on the jurisdiction of operation

(interstate vs. intrastate), allocation of total truck VMT into different operation types

and jurisdiction types by using data from other sources, such as TIUS or NTACS, will

be necessary.

According to the FHWA, there are currently 30 to 40 states in compliance with

the HPMS Field Manual and Traffic Monitoring Guide. However, until all of the states

are in compliance with the HPMS data collection procedures, the reliability of the

HPMS data cannot be determined.
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8.26 State Fuel Tax Reports

Since fuel taxation requirements vary so greatly from state to state, it is not

clear as to how the state fuel tax reports can be of any use to estimate the number of

commercial trucks and the associated VMTS by carrier type. However, as more states

participate in the IHA, IFf’A data will have great potential in estimating the

parameters at the national level.

8.3 COMPARISONS OF DATA SOURCES

for the

Currently, no two data sources evaluated in this study are directly comparable

following reasons:

(1) The types of trucks included in these data sources are different as shown in

Table 8.1.

(2) The truck weight indicators used in different data sources are not consistent

and are not available in HPMS. Previous TIUS used “average” GVW (i.e.,

vehicle empty weight plus the average load carried). However, 1987 TIUS

and NTACS define GVWR as the weight of the vehicle when loaded to its

capacity. Similar weight definition is used by the N~IS and the IRP.

(3) The sampling (or registration) period considered in these data sources are

different. For example, TIUS and/or NTACS use trucks registered as of July

1 of that year while HPMS collects data on a calendar year basis.

(4) NTACS has not been implemented, and state fuel tax reports are not readily

accessible. Other than that IRP does not include all of the states, data from

IRP members are not readily and easily obtainable. ‘

Despite these incompatibilities, Table 8.4 shows the numerical results of national totals

from three data sourws for 1982-83: TIUS, HPMS, and N~IS. Estimates from TIUS

and HPMS are for year 1982 while the estimate of the number of trucks (straight trucks

and road tractors) from NTTIS is for 1983 and the VMT estimate is roughly for 19S6.

Oklahoma, Alaska, and Hawaii trucks and their VMT are included in HPMS and TIUS

but not in NTTIS.
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TABLE 8.4

VMT and Number of Trucks (1982 TIUS & HPMS; 1983 NTTIS)

TIUS HPMS(3) NTTIS ‘4)

Polk “) TIUS ‘2) Polk TIUS Polk GVWR
GVWR GVW GVWR GVW Self-Report Odometer Mapped

vMT (Billion) 74.53 77.74
No. of Truck

GVW > 10K Ibs. (Million) 3.49 3.61

81.57(5) 85.10(’)

3.6~s) 3.7~’)

77.38 59.67 40.25

3.11 3.11 3.11

VMT/Truck
(Thousand)

21.36 21.53 22.35 22.51 24.88 19.19 12.94

VMT (Billion)

No. of Truck

Total ‘s) (Million)

377.28 413.02

33.83 35.38

VMT/Truck
(Thousand)

11.15 11.67

Note: (1) TIUS Polk GVWR data are estimated using TIUS public tape;
(2) TIUS GVW data are obtained from Census’ publication;
(3) HPMS National totals are from FHWA’S “Highway Statistics”;
(4) NTTIS data are from the tables and charts in Campbell et al; VMT is roughly for 1986 and

number of trucks is for 1983. NTTIS data do n-include data from Oklahoma, Alaska and Hawaii;
(5) Obtained by breaking down the HPMS NationaI totals using the relative percentages in TIUS; and
(6) See Table 8.1 for trucks included and excluded by each data source.



To derive HPMS atimates as shown in Table 8.4, the national totals from the

HPMS are first obtained from “Highway Statisti~” published by the FHWA. The

number of trucks published in the “Highway Statistim” is estimated by the FHWA based

on the 1982 TIUS with some adjustments to account for trucks excluded by TIUS, and

to account for different time frame used by TIUS. These totals then are allocated to

two groups: trucks with GVWR less than 10,000 pounds, and trucks with GVWR

greater than 10,000 pounds by applying the relative percentages of these two GVWR

groups from TIUS to the totals. N~IS estimates are obtained from published tables

and charts.n

The comparisons between the TIUS data and the HPMS data might lead one to

infer that HPMS data tend to overestimate the VMTS. This can be attributed to two

factors. One of these is the “axle correction factor” which is used in the HPMS to

convert the total number of axles collected from the sample sections to the total number

of vehicles. If a state chooses to use axle-correction factors other than the ones

recommended by the Field Manual due to the budget constraint, it is likely that the

number of vehicles will be overestimated. Since the DVMT of a stratum is estimated by

multiplying the estimated number of vehicles in a stratum by the total length of the

road sections in that stratum, the DVMT of a stratum will be overestimated as well.

For example, assume that a total of 75 axles is detected passing a sensor located in a

road section 10 miles long during a one-day period, and that what actually happened was

as follows:

~ Campbell, K, etc., 1988, “Analysis of Accident Rates of Heavy-Duty Vehicles,” Technical Reporl
Number 88-17 of the Transportation Research Institute, University of Michigan, Ann Arbor,
Michigan.
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Vehicle ~pe

Passenger Cars
2-Axle 4-Tire Trucks
Buses
2-Axle 6-Tire Trucks
Six or More Axle Single Trailers
Six Axle Multi-Trailer Trucks
Seven or More Axle Trailers

Total

Number
of Axles

2
2
3
2
6
6
7

Number
of Vehicles

6
4
2
2
2
2
3

21

Total Number
of Axles

12
8
6
4
12
12
21

75

The DVMT of this road section should be (10 miles) x (21 vehicles) = 210 vehicle

miles. However, if an “axle correction factor” for a urban area of 2.04 is used, the

estimates become 75t2.04=37 vehiclw and (10 mil~) x (37 vehicles) = 370 vehicle

miles. Unless an “axle correction factor” is adequately developed for each stratum from

which sample sections are selected, the estimation proadures for the HPMS are likely

to produce biased estimates. The impacts of the “axle correction factor” on the overall

VMT cannot be addressed in detail without a in-depth study of the HPMS field

practiw.

The second factor that might cause one to infer that there is an overestimation

of VMTS in the HPMS are the axle sensing devim that are currently used by many of

the states. Although a @nsiderable amount of improvement was observed during the

past few years, the device is likely to be less accurate in identifying multi-axle vehicles

than two-axle vehicles 24 This may lead to overestimation of the VMT in the two-axle

vehicle categories.

8.4 CONCLUSIONS

In sum, none of the six data sources evaluated in this study is capable of

estimating the number of trucks operating in interstate commerce with GVWR greater

24 “Field Evaluation of FHWA Vehicle Classification Categories,” Maine Department of Transportation,
January 1985.
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than 10,000 pounds and the associated VMTS by state and by carrier type. However,

estimates at the national level can be obtained from a combination of several data

sourm.

In general, nation-wide transportation surveys such as the TIUS, NTACS, and

NTI’IS mllect the complete set, or at least some, of the information items needed in

this study. The major drawback in these sumeys is that the high cost and resources

necessaxy to conduct the survey severely limit the frequenq of data collection and

occasionally the sample sizes. On the other hand, continual data reporting systems such

as the IRP, state fuel tax reports (or I~A), and the HPMS provide uninterrupted data,

though the extent of data availability varia over a wide range.

Indeed, estimates derived from a combination of several data sources, such as

IRP, TIUS, and NTA~, would likely be the most cost-effective and reliable for the

years in which data were collected. Data from the HPMS or state fuel tax reports could

be used to develop annual trends (or growth factors) in VMT or traffic counts and used

in conjunction with data from the TIUS or the NTACS to extrapolate data for the

intermittent years. Table 8.5 illustrates an example of how TIUS and HPMS might

jointly produce a time seriw of the number of trucks and of the associated VMTS.

The outlook of these data sour~ in terms of their future development are as

follows: (1) TIUS will be conducted every five years, (2) HPMS will be available every

year, (3) IRP and IFf’A will be promising data sources as more states become members,

(4) NTACSS future will depend on the extend of users’ support, and (5) N~IS is

subject to funding availability.

For the time being, ORNL recommends that TIUS, HPMS and the number of

medium/heavy trucks reported by Polk~ ~ be used to provide estimates at the national

level, and to develop the growth factors of annual mileage. In the future if NTACS

becomes a regular follow-on to the TIUS, estimates obtained from NTACS can provide

a complement to the TIUS.

x “Annual National Vehicle Population Profile (NVPP),” compiled by R. L. Polk and Company,
annual.
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Because trucking activities are highly corrected with economic conditions, a

possible extension of the future work is to statistically relate the variations of annual

mileage growth factor with transportation indices (e.g., highway freight outlays for all

commodities).
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Table 8.5 Trend Variations of the
Average Annual Medium/H~vy Truck Mileage From 1978 to 1987

Item 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

VMT (billion) 82.08 S9.24 91.76 90.51 86.94 92.65 102.95 107.04 111.07 116.36

No. of Trucksl 3.70 4.06 4.19 3.94 3.65 3.55 3.52 3.56 3.54 3.61
(million)

VMTflruck 22.17 21.98 21.91 22.97 23.82 26.07 29.25 30.10 31.36 32.21

(Thousand)

Growth Factorz 0.991 0.997 1.048 1.037 1.094 1.122 1.029 1.042 1.027

VMT = [VMT(.2) + Vhf T(3)] - [VMT(l)/T(l )] [T(2) +T(3) - Tpo,k],

a
m where

VMT = total VMT of medium and heavy trucks in the nation;
VMT(i) = total VMT of ith type of trucks in the nation (from

1 for 2-axle, 4-tire trucks;
i = 2 for other single-unit trucks;

3 for combination trucks.

“Highway Statistics” based on HPMS);

T(i) = total number of registered trucks of type i (from “Highway Statistics” based on TIUS);
TPolk =total number of medium and heavy trucks from Polk’s NVPP file adjusted to include Oklahoma data and to make it consistent with

the 1982 HPMS estimate by multiplying it by 1.077.

1 Number of trucks = TPOl~
2 Growth factor is computed as the ratio of the average annual mileage of current year over the previous year.



APPENDIX 1

A NUMERICAL EXAMPLE OF HOW THE SAMPLE SIZE WAS DETERMINED
FOR THE 1987 TRUCK INVENTORY AND USE SURVEY



A Numerical -mple of How the Sample Sti was Determinate for the 1987 TIUS

The state of Washington was chosen to use as a numerical example.

nO = 900 as shown in formula (1)
N = 887,142 is the state universe count of trucks in the 1982 TIUS
N, = 582,608 is the state universe count of pickup trucks in the 1982 TIUS
N2 = 214,826 is the state universe count of vans in the 1982 TIUS
Nj = 63,445 is the state universe count of light trucks in the 1982 TIUS
Nq = 9,771 is the state universe count of heavy trucks in the 1982 TIUS
N, = 16,492 is the state universe count of tractor trucks in the 1982 TIUS

Formula (21

n = (900)(887,142)/ [900 + 887,142] = 899 state sample size

Formula (3]

n, = (899)(582,608)/ 887,142 = 590 pickup strata size

nz = (899)(214,826)/ 887,142 = 218 van strata size

n~ = (899)( 63,445) / 887,142 = 64 light truck strata size

n4 = (899)( 9,771) / 887,142 = 10 heavy truck strata size

n~ = (899)( 16,492) / 887,142 = 17 truck tractor strata

Increasing Washington state’s sample size for strata 3, 4, and 5 trucks is as follows:
Note that N~ + N4 + N~ = 89,708.

Formula (2):

n = (900)(89,708)/ [900 + 89,708] = 891

Formula (3Y

nj = (891)(63,445) / 89,708 = 630 light trucks

n4 = (891)( 9,771) / 89,708 = 97 hea~ trucks

n~ = (891)(16,492) / 89,708 = 164 truck tractors

Thus, new strata sample sizes are as follows:

n, = 590 as before
nz = 218 as before
n~ = 630
nd = 97
n~ =*

1699
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Increasing Washington state’s sample size in strata 4 and 5 to represent more long haul trucks is as
follows:

Note that N, + N, = 26,263. The estimated number of long haul trucks in Washington state from the
1982 TIUS was 302 in stratum 4 and 2111 in stratum 5.

Formula (1Y

nO = 0.09/ [(.08) (.10)]2 = 1406

Formula (21:

n = 1406/ {1 + (26,263)(.09) / [(.1) (.08)(26,263)]2}

Formula (31

nd = (1335)( 302)/ 2413 = 167 hea~ trucks

n~ = (1335)(2111) / 2413 = 1168 truck tractors

These sum to 2413. -

= 1335

Finally, the preliminary state strata sample sizes used in Washington state are as follows:

nl = 590
n2 = 218
n~ = 630
nd = 167
n~ =~

2773

Sample Size Sensitivity

For the state of Washington and following the same steps as discussed assuming C=.1 and pi=.l for
all strata, the following table gives a summary of the preliminary overall sample size in three steps of
development for other indicated values of PI, pz, ps, p~, and PS. The fimt step is for Precision
requirements (C= .1) for all five strata in Washington; the second step is for additional precision
requirements (C=.1) for strata 3, 4, and Z the third and final step is for additional precision
requirements (C= .08) for strata 4 and 5. (Note that P is a function of PI, P1, PSIP4, and Ps,) me 30
combinations in the table are ordered with respect to the sample sizes obtained from step 3. The
preliminary sample size 2773 is the preliminary sample size for Washington for the combination pi=.l
for all i.

While the table shows the effect of each precision requirement on the final overall preliminary
sample size for Washington, our comments refer only to sample sizes obtained from step 3. Note the
following observations:

(i) The higher values of pl, p2, p3, p4, and P5 call for smaller values of n.
(ii) High values of p3 relative to smaller values of Pl, P1, P4, and P5 all for larger values of n as

compared to small values of p3 and higher values of PI, P1, P4, and Ps
(iii) Low values of p, and p2 with higher values of p3 and p4 require smaller n than high values of

pi and p2 with smaller values of p3 and pr

Al-2
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The results of the small sensitivity invmtigation can be interpreted as follows. If the true values of
p,, pz, p~, p,, and p~ correspond to combinations where n is less than 2773, then estimation will tend to
be more precise than the stated coefficient of variation. On the other hand, if the true values of pl, p2,
p~, p,, and p~ correspond to combinations where n is lms than 2773, then estimation will tend to be less
precise than the stated coefficient of variation.

Note that n decreases as C increases.

AI-3
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Table Al-1
A Sensitivity Invatigation for Preliminary Sample Si@ for

Washington (1987 TfUS)

Pi P2 P3 P4

.125

.125

.100

.100

.125

.100

.125

.100

.100

.100

.100

.100

.075

.100

.100

.100

.100

.100

.050

.100

.050

.100

.050

.100

.050

.075

.050

.125

.050

.050

.125

.100

.100

.100
,100
.100
.100
.125
.100
.075
.050
.100
.100
.100
.050
.100
.100
.100
.100
.050
.050
.075
.050
.100
.100
.075
.100
.125
.075
.050

.125

.075

.100

.100

.100

.125

.050

.100

.100

.100

.100

.075

.100

.100

.125

.100

.050

.100

.100

.100

.075

.050

.075

.100

.125

.075

.050

.075

.100

.050

.125

.100

.100

.125

.100

.100

.100

.100

.100

.100

.100

.100

.100

.075

.050

.100

.100

.050

.100

.050

.125

.075

.100

.100

.100

.075

.100

.050

.075

.050

Overall PreliminaV n to Meet
Precision Requirements for:

P5 Step 1 Step 2 Step 3

.125

.125

.125

.100

.100

.100

.125

.100

.100

.100

.100

.100

.100

.100

.100

.075

.100

.100

.100

.100

.125

.100

.125

.050

.050

.075

.050

.050

.050

.050

699
763
894
896
756
881
772
840
899
959

1015
916

1089
902
996
903
930
904

1341
1021
1725
999

1737
907

1314
1231
1449
732

1540
1896

1323
1720
1648
1668
1575
1527
1971
1648
1699
1750
1796
1926
1860
1728
1654
1749
2231
1752
2066
1851
2491
2367
2542
1793
1941
2324
2953
2019
2360
3565

2170
2516
2528
2619
2649
2659
2669
2722
2773”
2S24
2870
2910
2934
2939
3065
3075
3085
3104
3140
3202
3204
3337
3338
3442
3651
3763
4324
4343
4354
5687

*Actual preliminary sample size for Washington (1987 TIUS).
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APPENDIX 2

1987 CENSUS OF TRANSPORTATION, TRUCK INVENTORY AND
USE SURVEY, SURVEY FORMS TC-9501 AND TC-9502

A2



PaOlsl h-l psocaw. I

BUREAU OF THE CENSUS
1201 East Tenth SW
Jeffareonvilla,lndlma 47134

DUE DATE: 15 days ●fter rocoipt of form

All questions on this form refer to the vehicle describad below and its
use daarlssg1987. If YOU did not own the vehicle dur!ng 1987, please

continue with the questionnaire snswering each Item according to how
YOUused the vehicle during the last 12 months You owned (or leased)
at. If thara era errors in the vehicle registration Information, consult the
instruction sheet before continuing with the questionnaire.

ESTIMATES ARE ACCEPTABLE.
Rsase correcr errors !n name, address, and ZIP Cede. ENTER street and numkt If not shown

1 2 3 4 5
:ENSUS USE

4 7

REGISTRATION INFORMATION

Make of veh,cle I Year of && I Stste I &ense number I Voh#cle Identification numbsf IVINI
[102 ,03 , 04 [!05

Itsml -WEmfdldyeu~tivW?
110Month vex

b
Itsm 9- Cesftiffuad 333 Po.”e!

Enter f~ms & I c. ytiw&ti7w WaisEd ofSEla* Irreatoften~

ltam2-HowaEkEycutiti&?

,~Purch8sedifsae J.
Ancsnmalelaacceptable.

,,,

}
SKIP 10 IIw 2 335 Inches

z ❑ Purchasedt - {or otherwise scq.lradl d.-wutiwti ofti-tioticn~wti~?
, ~ Lawad or fsntsd K FROM someoneelsa – Cmtlnue with !fems 2a ax 3

It-m 10- How many milaa weati+drkm~ 1987? 400 Mlks

●. How WSS dfb vsbkk - w NfltSd?
An esttmate IS acceptable

,12 I ❑ W-a driver Itsmll -HowrnsnVmiEsa Mtiia*bamdrisSn tikwSS 40~ M,ks

z D WEdr a driver other than amowMr@patasM
manufactured?

, c Wmhan eunampuatef as diver NOTE- II* ISM longerI. your cmssessun, please estmate the totaflifetime mk~ at fha mrs

b. WsatEnasraamefftti12_w-?
Youlastoparated fr

If the odom.?rerlspasoometer ,s broken, pls.ase give your best a5fNnate.

,,3 2~N0 It the odometer has rurnsd ow I liW, W + m!le$), @BaSe enfef the totaf figufs.

I ~ YES- WlfidseftiteSeasiIISdid* kasaiMS~~?
}

Itam 12- How many miiee~~b [MPG) did W v- ●varass
Ma* (X) #that WV

402 M,les ; Teo:ks

II 4 L Financing MIV (Do not mad ,f msfailme.t sales contracr)
~ 19877lUSS tenths, !6available.)

II 5 C Full maintmance
beentef.as m v;:%+~Etaw: 10 5MPG sw!d

II E C Ma,ntsnance on specified pans only

t I 7 Q P8ymant m taxes
}

ltom13- Wkwasti~bm dtiv*m Jdyl,lW77

118 L Obtannng llcsn3as and psfms
II pur ,nro servrce after Jrdv 1, 1987, en!ef current home bss.?

II, ~ Reco!dkasting for leased tmcks ;“4 c.,

120 ~ ~her - SWifv
i

405 C,. ”ty 406 State 407 ZIPW

Etam3-kdab vtiiahvw~? Itsm 14- what mrcant of SMUSI ~ WS* **II OUTSIOEtfm 408

1.

b

206 , ❑ YES - Are yeutEIs -207 I O ox? SKfPto ,?em 4 and,~m~

}

hensa”bsaa -7

20 EwSss? Wlrh qusstimnaire An estimate IS acceptable. lrf nwk?, snter zero.1 *

? ❑ NO - Fisass contm.e WMI th)s qua$fmnaire. 8nswenng each item ~ 10
}

Itsm 15- wfut PERCENTAGE efti *S ANNUAL MILEAGE wm~ti~ti
how vw ussd rhs vehcle durt~ fhs 1.ss112 months vw oww w based) IT.
Cwttnus wrrh ttams 3.3 and b

tvpa oftaipaSetsdtiw? (Ifsfl?npswereW,thln~ ~w, ~f~ ~~%. lf~ ~
onerangeISapplfc.st+e,be- tharwfcsnragesaddupto1W%.I

hdidywssaPeSSeftive? 208 Month ,\, w 409

Enter figures onlv
%T,,PS Off~, kms~1# m WblIC!Oads ~. —.

I .10
Trips leas ~ ● 50 mlk r- of vehlck’s home baw %

HowdidvwdbPws9f titi7
~ ——

Tr,ps witEsh ● 50-200 mde IsdI”s of vehicle’s hcins b33G \

,.0 I ~ Sold Ii (of ~ve t away) ~—

> D Junksd, ~~$. w ofharwua dsstrowd
*

TFIPS beyd a 200 mlk radus Of veh=b’s hOme b~e —

~ n tirmd toIeasm.a ccnnpanv TOTAL – W+ ~~ –- ‘—e 1 00%
-.
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.

ltaan5-Wbtha ltady CyPaoltis*?

311 ., rj Ptckup

26 [~ MOnu-van

~2 I j Va” O,he, yha” mjn,.”an

24 I ~ UtllIty lFor eXample: Bronco, 61aZer, Jeep, U.5, 1, etc.1

25 [3 Statm wagon built on t- chaws (For examde Sukrban, W-r, etc. )

w ~ Othef - If fh.? akve dcscnvfmns do iwt march the WV w of tfus v*,
@ase dascnbe the bodv w ,n d.?ta~.

J

h21-wfa0~tha!3anaml *aMnu Am w
Ovaclaaubm * M? M lx) allthat*. = ~o

Y0ur5alf 3700 378U
Yourcotn~y’s ownmaintenancefacIlnws 371❑ 37a
Oeclersh,p’s m depafl~t 3720 380 B

LeasI~ ~Y 3730 381D

Independnn wage or private mechanic lInclti &ma
Or-sutK8151 3740 3820

Component ~Or*Ip lenglne, transmis-, atc.1 3750 3830

No ona 3760 3840

other-~~ ““ 3770 3850

t
ltm6-Howmy ukmmti&+Abw wy&h-~ti?

loo not ]nciude axles on any rra(lers culld )
nam22a-Mclf aaa-kOatdnalbaa the~tamY**-m#?

SOI I n BUSINESS USE - Opafmed by and for a -. ~ l~udw #+ra)

● . Total number of axles on lruck (Include Irmt and rear axles) ci a ~y: used h rafatad actitis of dut ~ (iiting tr~ of

316 ! ! j Two axles 14tIresl 3 ~. Three axles em~eesl - SKIP to item 23

z Lj Two axles (6 t)resl d ~ Four or mre axks z ~ PER~u TRANSPORTATION - @ti m J paffi-u$c ~ M X of

b. NumLmrofd~lvwiwweredlaxlesOntruck
anti~ forplaaaurndriving,traveltoweak.wc. INOBUSINESSUSE)-
SKIP to fim 26

318 I [ ; One drlvlng axle 3 ‘-] FOR tiIRE - SKIP fo item 22b

2 [ ; Two drtvlng axles 4 ; ] OAILY REhTAL lNot motor carrnr) - SKIP to natn 23~ -.
3 .J Three or more dr!v!ng axles 5 U MIXEO

I An~stlmate ISacceptable.

328
I

I ,I,,lltiltsm”lmumcargostze, %
330

(2) weghd tb maximum cargo we!ght ? %

F
ltm9-mlw7,aw-mY-10*-?

301 I [ ! YES .- ConrInue with !foms 9,, b, c andd Lmiow

z [ ] NO – SK/Pto ifem 10

302

%- bus-s use
602 %

Pcrw Pemalu$a.
503 96

%&t fw hire Iincludes intercor~rme ~ md tip 504
kasng etc.)

%

Compkte b ~

b. H tfucveh!clewas & ~ md~ste Mow tk tvw of tifwa aparanpn. Enmf~ of ~
&* c8tcg0fv (* autNcdOn Cheet fw ful?f?er mltnmaDm & h-.)

(llopumbla~ 50a
MOTOR CARRtER %

OWNER O=RATOR 607
asantient

%

based m a mpcny
Soa %.,

12) ~ -

INTERSTATE
50a %

INTRASTATE
5?0 %

LOCAL
511 %

131 Kbadof _
CONTRACT

512 %

COMMON
513 — %

EXEMPT
514 %

ble
~ YES
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tia--db~ti~w~bb~dp~m
titi-w-til? lftiwasw, -~ofti,

.*6 o, n AMCWH ACTIVITIES ~ -l

., ❑ FORESTRY Off LUMBERING ACTIVITfES

0, ❑ coNsTFffJcTf@woFfK -x. -, IDada, ~, efc.

w •l CONTRACTOR ACTfvlTIEs ~ ~cfAL TRADES - @m. rAIMbIW.
- ~. ~~wl ~, etc.

on ❑ MANUFACmffi, ffEFINfNG. OR PROCESSING ACTIVITIES

w ❑ WHOLESALE TRAOE

07 ❑ RETAIL ~

.8 ❑ BUSINESS AND PERSONAL SERVICES - used to assist in sum aervIcas as Imglng
operations, Itiacating, racu (excaps @mLung, elsccti b, etc. - .Sse
“htractGfAcdtim’1, ~. advertising, antsflalnm Mc

09 ❑ UTIUTfES - UA to aaa15t m opsfatm w aanftie of Public *S
(tti, 9ss. abctrk, etc.1

10 ❑ MINIM O! QUARRY ACTIVlmS (i* wall ddlmgl - uad to assist i.
the eacf- of nMuIai reacucaa w m hau!ing to V—

II ❑ ~&R:~~;sren!ti out, wfthoul a driver, to 3csnaone aase CIMa tiIIv

,6 ❑ ONE.WAY RENTAL

I, ❑ GOVERNMENTAL OPERATIONS

13 ❑ NOTINuSE - Vahcls Idb, wracked, awahlng repair, etc fm mthm w days

,4 ❑ FOR HIRE TRA~RTATION - m- arndl pack~ ~

,S ❑ OTHER - -W.scti m M.J

mrltlact . . . . . . . . . . . . . . . .

(b)~ aOdatiwfHftsfti ~uaa, mhsuaWa
--uawfing-f~-.-w~.~-
-,acc . . . . . . . . . . . . . . . . .

wMLmdcAfoo!m-(-m*-’Jf--
[ascrap, ~,uaafl, aacdictankwa .

~~wasaf . . . . . . . . . ,,

fEJ~ti@ . . . . .

fgl @vFW (MT slsewk~e .Iass,f,pdi of,.,. . . . . ho ,- I.t.11

-25-Atq_alM7wWxla~ti*W
fncmdmnmaMsfahh~weM~a~_
~mUn*&smUc9Ccda0fW~W4
lr~?

552 I ❑ YES - CIMC&M tihitams25aa?db

20 w- SK/f’tC7km26

a.Wfsat~ald hawabuaauawmfawam-btia?
Mu&(x)anthat*.

ff~ mu

553 ~ Flammabb Iquids

554 ❑ ccintacaclb4eIqulds

555 ~ CorroaIVS bqutda

556 ❑ hSM B SOlldS

557 ❑ Potsm B Ilqulds

558 ❑ Flamm3bla wilds

559 •1 Oxldlrers

560 tl Flmmabk gSS

56 ~ ~ NMf13nunat4e gaS

562:1 POIsOfI h

563 ❑ Corroctve ac.llds

564 ~ Ex@osves, A or B

505 ~ Blastlng agents

s66 ❑ Radww materials

5a7noRM-A. B,cfc

sea ❑ ORM E

56s ❑ Hazardous materials not Itstad above – *I
9

b.A~xin3stafv cdwt~~t;~a h Z was~ Ea h
e-~

570 , ❑ Bsbw 10%

,D 10-24%

3 ❑ 25–49%

40 W-74%

5D 75-lM%

ftam24a -Waadciatim~tihwfwdhw ~m7wn

5s0 I ❑ YES - Cmtti d itmn 26b

ZD NO- SX/Pto-27

b.lftlsiafaucborpowastina~hmy~~lW7,
faOavlaSuSy- 581

(lllnvolvad afstalhy? . . . . . . . . .
502

(2I InWad m Iatalitm,M ~ bodilyinluty ~nng = trea~

503

{31_Wdamagad34,~mme?

Macn27- Fla8s enter bdow tfm tir of any ADLVTfWL trucks andlor tr~ w man tiw
0paf8taactfwcdma hw3aaba$a Whstedtiifm 13.

57,

a. Pickups, small vans I!tiudaa ti.vansl
572

b. Straqhttfuc!sa —.
573

c. Tuk.tractora fpowac unital
%74

d. Trallefs (aam- dot Ml)
S75

a. C0nvenerdc4!m3.
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} b 29. REMARKS- *8w uaetiapacu fof~y exdmfmns ~my be asmfla/in Undem@dl~ yo.rrepofleddafa.

-. -—..
CIv S[a!e ZIPcm

v A,ia;tie - G.–mk~”— ‘- ~-i~n ia;r” ‘- ‘“
.—. — ..—— .—

~1

c7.s

O#Ima Iek@one If this vehicle has a fleet nmbeI,

numbal — pleaseenter II here – +
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u S OSPARTMSJU1W CO-RCS
-u w T* CSNSUC

L

1987 CENSUS OF TRANSPORTATION
Fow

TC-9502
TRUCK INVENTORY AND USE SURVEY

-faeslpwocwa. I

BUREAU OF THE CENSUS
1201 Eti Tsrfth SW
Jsfferaoffvilh, Iffdlewe 47134

All questions on this form refer to the vehicle described be~w and its
use dzwfssg1987. If YOUdid not own the vehicle during 1987. pleme
continue with the questionnaire enswering eech item eccording to how
you used the vehicle during the lest 12 months YW owned (or leased)
it. If there are errors in the vehicle registration information, coneult the
instruction sheet before continuing with the questionnaire.

12M0APPROVALS0 M74SS2 fXHS2S 12,

ESTIMATE8 ARE ACCEPTABLE.
-s8 corrsct mors m nmm. Mdrem. md ZIP Code. EN TER street an4 numb (f mt zhown.

! 2 3 4 6
CENSUS USE

a 7

REGISTRATION INFORMATION

Make of vehdo I Year of & slate Ucmsa numb voh~ idantificatimnumbafIWNI
01 102 103 104 105

1

} lte2f18-Pfease-me* fvpswflidlmamtisws *&tfmtfsf%
meatoh Utadwdm it, iffia pow.unif is#ti-fncfor.

311 PiA7FOKM WPES

o~ ❑ bW boY ISoesmsckl - tiStf~ tip ~tS7

06 ❑ B2sicPlstfmn - M* flstbsd, *, etc.

M-5



213 2UN0
i 318 I ❑ One drlvma axb I

---
32)wai$13dh maxh cargoweight? %

h16-5fow IMnY*wnthbwfI&ko IbEvwIWlS87? 400 Mtks

An a3tmate macaotabb. [
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l~off~,littbbsvelm~tis... . . . . . . . . . . . . . . 40’ .~
410

T* bssdwna wndfer3diuJ0f*sh*

T@~sSO-2Mnsbr~d~8tib ., . “11
412

T~~t2M&rtims oftiati~ .,, ..,..,. ~

TOTAL - SAOSSAIW 1~% ~ 1 00%

*21-m04~md?dsfasm.

tam22-mwtfslfw ~r2tfscg0f*-9w2gbw? 349 Horsepow

‘ m.,m..m

ft,m27- Wfw Pwfwwwdtfw~~md&
~mtiti? Mwk~tiUwt~

Yaussff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

VOurbnnMy’s Ownmsiotem*~.

~p’s _ @psftmsnt ,.

l~compmy . . . . ,.

l-~ gMSQS M PfiV3t0 ~ (-S W3dillS
orsmficescstionsl. ,,,

~t di2tnLx21cftilp I*M.
Irmissim, stc.1 .
Noms . . . . .

ti - W*J

- M*
Ovtil$

370 •1 370 ❑
37 I c1 379 ❑
372 ❑ 380 n

373 ❑ 381 ❑

374 •1 382 D

375 ❑ 383 n

376 ❑ 3,4 [1
>>, r-l . ..1<

~~~.ti.
(11 AGMCULTURAL AND FOOD PRODUCTS

1s1 tie *MS - C-3stfs. bsss? *, *, rive seafood, iclMct8, etc. :: %

lb) Frssh fsrm products - grti, CrOPS, k, wsscv st~ raw milk, rsw
Iclbsm, ecc, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

(cl Pfocssswj focds d Iobscmx - mlsd~, * nsost3, 638
frozsm foods, bsvsrsgtn, b2ftbd Wstelo * -, -OS, Stc. %

(2)kflNlf4G PRODUCTS,UNREFINEO- midad. d, mstslWN . . . . . . . . 529 %
(3) BUILDINGMATERIALS- grsvd,smd, ~. fbt ~, SIC.(mmpt M ’30

Iumb-sss’1+.’’) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..B3. %
(41FORESTRY.WOOO.ANOPAPERPffOm

(a) Log3 ad fore~ W- - excspt CUI~ d fdrricM~ W~
prtiMs(* we.) ., .,...,... . . . . . . . . . . . . . . . . . . . %

Ib)hbsr ati fab-sd wd VCdIJCIS - ex~l fUfiCS (SSS /7) tiW.) ’32 %

{C)pwati we- . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...633 %

(EICHEMICALS, PETROLEUM, AND ALLIED ~S

[s1 WS13 and/w * (ddlng fwcifii, ~, msm.3dcs, 534

psints, stc,) . . . . . . %

(b] Pstrobum and ~m products lin~ DSVing srd roofing mstmisfs) ~~~ %

(el Pfa3tti wld/cf Nbbwv0d12ct$ . . . . . .

16) METALS AND METAL ~OOUCTS

%
527

la) Ptimafy mstsl pftis - dpss, ingots, *s, shssts, stc. . %

[b) Fabffcstsdmetal products - except ~ w tran~ti
538

qtimfssstiw, ). %

[el MaWiIV- dti Ortitimdsbcvmk. . . . . . . . . . . . . . ..33s %

(d)Trsnsportstti sqm IimlWing-e vahbbsl ti pwts ,.. ~ %
1710THERMANUFACTUREDPRODUCTS

1~1FumhuraIWM ti nonwdt snd/oI ~SM - Mt inv~ i“
tmusshold ITICIWIIE %

(bl Glass products ,.. .. %41 %

(cl Texiiles md -- k, bsthw ~, -s, dofhing, SIC. ,, 643 %

[d) Miscdlms W- of msnuf~ - ~di ~tqraphic ~, 544
Wstdlss, cfclcks,pwslry, mdloys. . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

181MISCELIANEOUS 545

k) MOtiwOfh- snd Offim fumhum - frm honm, offices, StC., tir
M!rm .,, ...,...,, . %

lb) ~l~anws toofs snd/w wrts fw ~ USS, ss ~s CrafI~WIIS 546
vshii - trsvsf~ wofk.~p fw *bws, cwosncem, rosd w- .
Crsws, ate......,,..,,....,,. . .,, ,

(cl Mxdm#mwoti*tiqd @l@*),,.. ;47 :

(dl~m,gstim,-,wmt~kw-... ,. 5

IOlltiw wstti . . . . . . . . . . . . . . . . . . . . . . . . 5“’ %

(fl Hszsr@s wsste . . . . . . . . . . . . . . . . Y

t9)OTHER(mztdsswhsrsdassifbd)– =SSS ~ in &t#.
55!

J

%

fs9ms31- AIwsyti2ns~ 1987wwsf4s~(os ~lundsowflumlws
~kl~~m2iLqhbs19Q2k9 asfwcksl~pf2adwl tfwvs41kd,
dlX0tOdWCCdD04F* R~lftkS44, Tr~?

552 I ❑ VES- Cmtiwithtims31#@b

ffsrNcbus MSI*

553 ❑ Ffsmbie Iqliids
ss. ❑ Combustible,liquids
5S5 ❑ Cofrc.Si.~fii
,,. ❑ poisonB3diiS

557 ~ Pdson B fiiuids

5s8 ❑ Flsmmsble Wis

559 •l Oxidizers

5s. ❑ Ffsmmabls gas

501 ~ Nmffsmmsble gss

,s2 ~ Poison A

5s3 D Corros!ve solids

SS4! 1 Ex@osive8, A m B

—.

A2-7



s

h23a-whkkofdaaw bae4~*mmahEawhEoEawmepasaM7’
501 1 CISUSINESSUSE- qacadbYmdf9amate buakNaafqaaNy/,,

ofa~uaedal dmadscdbof chat~fiitl~
emdeyeaal- SKfPm hem 29 f

z ❑ PERSONAL ~NSPORTATION - OPWatad os a pafamaf-ti whicla In PI= of :
an aummobSa fw ~aaure driving, M to wcsk. etc. [NO BUSINESS USE) -
SKIPfeiram32

3 H FOR HIRE - SKIP fO dam 28b

● ❑ OAILY RENTAL OR SHORT TERM LEASE - Rented of baaed euf to V*8 EPUSfWS
and fw v-s acftiw, utief da w shon tm rental m baas ~ca IV4m
mtol -r) – w/Pmitem29

s ❑ MIXED

Percent bu* use
S02

,., %

%Cemfswd usa
503.,, ... %

Fwcent fof hire (iludes mt~ate hauling md trip so,
la-, etc.1 %

Comj)feteb belaw

b. If tis vah~le was &*, mdicsfe bdow fhs fyw of for hire wfarIOn. Enrwpefcamaga 01
&& fofeach Cam

111~ w
MOTOR CARRIER - Opatated bvs C-Y whose P~aw
business la to Plovi& CIansponatmn swea, carfymE freight
baio~i~toothafa

OWNEWOPERATOR - Ooersted by an ~ndant twker who
drives vafuda fof h-f w M lease to a cumpanv -

aam ~.. . ., .,..

Ieadto ampany

(2]J~ aamd

INTERSTATE

INTRASTATE . .

LOCAL - In a single municipality, conngwus mumclpah!ws or a
municipafitv and is au~rban area: m commercial ZH

(311Gald0f*
CONTRACT - Offered trana~ation aan’ice to certain ahi~ra
undefcontftis

COMMON - Offered tfanaporcation aamca to thd ganafal Fublic
over reg~ w irfegdar routaa

EXEMPT - franaport~ cmmoditiea 01 wovided tvpas of aewicaa
that were exempt ffom Federalregdafionioparstadwti exempt
cmmfdtmea . . . . . . . . . . . ...,,.

Soe %

S1l k

514 %

525 01 ❑ AGRICULTURALACTlvlTIES(~ fi~l
02 ❑ FORESTRY~ LUMBERINGAC~TIES
03 ❑ CONSTTfUCTfONWORK- bum, hma, roada, etfucturea, etc.

w ❑ CONTRACTORACTIVITIESORSPECIALTRAOES- pakIIw, PIumbiw,~
work.ma-, mrpontty,etc.

05 ❑ MANUFACTURING,REFINING,ORPROCESSINGACTIVITIES
oa ❑ WNOLESALETRADE
or ❑ RETAILTRAOE
.,0 SUSINESSANOmRSONALSERVICES- uaodto aaaiafin audI W* M ~

wati0n8, fandeca~, rapah (except PIM*, afecf*al work, etc. - *
“C@rector A@’uhias’1, lau*. advettiaiw, antefteinment, ate.

.S ❑ &~E;;fJaad to asaiat in ~aticmof aa~ of Pubfic utifmiaa lla~. put

I. ❑ Mlf4fNi OR aUARRY AcTlvlmES fincludaa wan drilfii) - .a.ad t. a~ m the
extrec!ion of natural reaourcea 01 h hauling IO precesaofa

II ❑ ~&~&NT&- ranted out, -a dfivaf, 10 ~ afaeona*ef

I. ❑ ONEWAY RENTAL

I, n GOVERNMENTAL 0nRAT10N3

13 ❑ NOT IN USE - vahiile idle, w~ad, aw$itinp repait, etc., fof ma thm Wdaya

IQ ❑ FOR HIRE TRAN~RTATION - til@Ing small package MIWIY

IS ❑ OTHER - Fieasa@scti& m ded.~

..-
●✎~-~Tti~* at* veuafa’o& & van”+ fcebyaasqEBg

570 I D W. 10% 40 so-74%

> ❑ lG-24% s n 75-loo%

3 D 25-49%

ftaan32a - waStiti WPOWWtibCEEfWd bISISY~~19s7?

5a0 I ~ -S - Cmdmm Withham 32b

2 ‘3 No - sK/Pto Item 33

b.~ti-tiwpw tiwtih-hmyuti~l~?.
581

fllmvdti a fatdii?
5e2

(2I invefvadm fataIiiiea,Mt revolvedbodilyiniufy racauin~ medical t~?
581

(3)lnvd#vmwdmWof$4,2~wwe?

Item 33- b mtai Embw rha mmbai of mV ADDITIONAL rnacks ~ w tr&rs YCU own antim
warn af tha same home baas vou I#st& in ham 18.

s. Pickups, anaS vana fincludes mini. vansl 571

b. Stra!ght F&ks 572,.

c. Truck. trtiofa lpewef umts) 571

d. T!allers Imm. red/or fulll 574
●.conveftafddlle. 575

Naan 34- ~ enter W w Emplover Ident!ficarm (El) Numhr (f veh~~ owned bv campanv or
~d SecumV Number lSSN) (f vchick ownad bv’ lndlvtiual

1
El — ,,

1

S:N L ~ — — :1

Nom35- REMARKS - FVease use Ih{s space for anv explanations fhr ‘ay be essent)d m
..?derstand#ng V’our reporred data

f slate lzlPcOda

I

Z=--- ....!z. ...
570 —-

Ih!s vahw has a Heei number, pleaaeenter II here

A2-8
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APPENDm 3

NATIONWIDE TRUCK ACTIVITY AND COMMODITY SURVEY,
FORM NTAG-2

A3



t-l

BUREAU OF THE CENSUS
1201 Ent Tti B-
J~~, IN 47134

MEA PART OF AMERICA’S TRANSPORTATION PIANS FOR THE YEAR 1S90’s
4ND BEYONDI

. We need your help in this Natlonwida truck ActlvltY and Commodity SUIVOY. The (tine c~ any ~ in name ●nd ●ddressI-rig ZIP Cd)
information you repoti on this quoatlonnaire will be used by the government and . ●1, am “*ICI. *III 1“
others planning for future transportation naede such es:

111

– New highwaya
your pos9088kn? IaYES-Arnyoutho- 2 ❑ NO - continue WI*

- Terminal faciiitiea

}

I ❑ 0WnU7 SKIP to Soctbn A on Items b–d
– Highway maintenance and rapair Zcthmoo? pagezandcorrtinua

● y~r vehkie id~dfi~ in ~ ~~ 1~ Soc8krr abova was seiacted Wiffrqwstionnalm

in e scientific aampie of vahicies to repreeant the country’s truck Wpuietion. [112 Month I Year
I

s Plaaaa take coma of your valuable time to complete this form for the aampie days
b.Wh dld YOU~ d lhk vohklo? Enter~ ~ I

indicated in the box above. C. HOW dld you dkpoao ~ thk vohkk?

. We s-m that you taka this quaationnaim with you in the eampiad vehicie on the 1‘3 1❑ ~r~~~~ Q8V0 z ❑ Junked,
Sampia Days, and compiata sections C and D as you perform your day’s activities.

3 ❑ Returned to 4clothar-spac/*-
●crappad, or ieaeing company I

.~an~~
otherwise

~ im~ aftw your Sempia Day 2. destroyed

Plunrwd~oomwtii9Amn d. Who k h c~ own.r d thk tikk? 114❑ Unknown

Ws~eim-mti~dtiv*ie~Mbti~
lnfo9maUon ~ above, for the specific sample days indiiatad. The questionnaireu !lGName 1.10Addrgas /Num~r and s-t)

divided into4 nactiona,A, B, C, and D. ~ A and B raquati ganarai informationon the
vehicle’s char-fii and uaa. Section C, bagin~ on page S, and Sactii D, beginning
on page 9, referto tha vahkb’s ueeon the umpb days. Sacdom CandD contain a dmry
type listingto reportthe acthritbs of dta vahkb during the sun~ days. l17City 110 state llozlpc~

If tha vehkb did not operate on the aarrtpb day specified, uea its aubstituto day. If ti vahicb
did not operate on eitherthe sample day or its substitute day specifti, but was active during
the oamde W44k, - ID ~ on (301)763-1744. h not substitute●nether day UtiS9
toid to do so. Tfw oampb days wti, e wiactad sciantifmaily, and we want to know what the lfwtiwhno~hm~, e*mP9volld-
vehicie did on thoM particular daya, even though it may not eaam typicai to you. *~ ~v.



Sootkn A - Vehkk !nf~tkn

19. Doyoucurrandy watathhvahlolO?
I
I lzO t ❑ YES

tf “No” indicate praaant status I
20NO–

/
I 1❑ Idle 3 ❑ Dismant@d
I
I 2 ❑ wrecked 4 a ~ – ~~

b. How many weeks during the past 12 ~ dld
1121
I

you opuate tile vehkla? I Weeks

2s. Whara la tha ~nt horn. base of dtia vahti? j 122ciW

(“Home Base” refers to where the vehicle is usuaIIy
;

packed or statimed) I 1= County 124Stete 1~6 ZIPcode
I

;
b. HOW many miles was this vshkk driven J120

~th.pmat12 mtis?
I
I Miles (Estimates are acceptable)

c. In how manw states did this vahkk opamte I 27

X tho past 12 month*?
1’
I States

d. Lkt tie three States with tho highaet mlkago 1128

~thoWSt12mOnths-
1
I (1)
‘12s

I (2)
/ 130

I [3)

● . Old this vehicle oparat. In Cansda during tho I

~12rnonths?
I131 IO YES – Mark (X) t/m povincea and territories

I 132 ❑ Newfoundland 13s ❑ Menitoba
I
I 133 n %ti Edwad Isknd 1as ❑ Saskatcbwsn
I 134 ❑ Novs Scotia
I

1~D Alberts
1350 New Brunswick 141 ❑ Sritish Columbie

/ 13s0 Quebec
I

142 ❑ Yukon Territory

I 137 ❑ Ontario 1430 Northwest Torritoriss
I
I 20 NO

f. Did this vohlck oparato In M@xko dudng the Ifu

past 12 months? I
I I ❑ YES 20N0

). What parcont of thk vehick’s fuel during tho I

past 12 months was obtained from -
I
I
I
1146

●.Prfvata fual dump? . . . . . . . . . . . . . . . . . . . . . . .. I %

b.~asetatlon (tick stop, etc.)?... . . . . . . . . . . . . ..\14a %

la. $AMPLE WEEK 1 1

I Sunday Mondey Tuasday Wednesday Thursday Friday Seturday
For each day of sample weak 1 (shown in the I
Registration Information on page 1) check “Yes” if W 1147 !48 t48 !00 1St
vehicle operated on that day; otharwiae check “No.”

I 62 183

!

(Operating indudea traveling empty) ;l ❑ YES I ~ES 1mES 1mES 1mES 1mES t mES
I
I
~20N0 20N0 2CtNo2CIN02UNo 20N0 20N0
1

b. SAMPLE WEEK 2 I

For each day of aamp/e week 2 (shown in the
; Sundsy Monday Tuesday Wsdnsaday Thursdsy Fridsy Saturday

Registration Information on psge 1) check ●’Yes” if 2he ~I M l~c 1Be 187 1so 169 140

vehicle operated on that day; otherwisa check “No.” I

(Operating includes traveiing awry)
llrnES 1 DYES 1 rnES 1 ~ES 1 rnES I rnES 1 rnES
I

~20N0 2DN0 2DN0 2 ❑NO 20N0 2DN0 2DN0

i

w--- . .. . . . . .
.43-2



BoctIon B - Vehicle Description
Thef~wing questions relate to this vehicle’s use duringsampleday 1, sampledey 2, andthe Past 12 months.H lba vehicledld not operate
a41dlaGdey, uselta ~ day. ff thevahick dd not operate on the sample day or substitute day, d (301)7S3-17U *.

1. Thb -k W*8 MOST FREQUENTLY ~ m -

Mad (X) onlyonebox in each column

●.Personal transpiration . . . . . . . . . . . . . . . . . . . . . . .

b. Contract carrier . . . . . . . . . . . . . . . . . . . . . . . . . . . .

a. Common cagier . . . . . . . . . . . . . . . . . . . . . . . . . . . .

d. Other business use . . . . . . . . . . . . . . . . . . . . . . . . . .

2. How would you best deecrfbethis vohkk ●a k wma
MOST FREQUENTLY operated durfng the eecJIperiod?
Mak only one box in each column

● . Straight truck with 4 tiras without trailer. . . . . . . . . . .

b. Straight truck with 4 tires pulling trailer(s) . . . . . . . . . .

c. Straight truck with 6 or more tires without trailer. . . . .

d. Straight truck with 6 or mora tires pulling trailer(s). . . .

● . Truck-tractor (power unit) pulling trailer(s) . . . . . . . . .

f. Truck-tractor without trailar . . . . . . . . . . . . . . . . . . .

g. Other – Specify ~

3. Indht. tho kind of trailer(a)you puHedf- each ~.

●.Notrailsr pullad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Utiiii and othertrailerslessthan 20 feet used with strs~ht truck
(l) Onasxla on trailer . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2) Twoaxlas ontrailer . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3) Three ormorssxles on trailer.. . . . . . . . . . . . . . . . . . .

e. One full trailer usad with straight truck
(l) Twosxles ontrailar . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2) Three axlason trsilsr . . . . . . . . . . . . . . . . . . . . . . . . . .

(3) Fourormora sxlesontrailar . . . . . . . . . . . . . . . . . . . . . .

d. Ona sami-trailer

[l) Oneaxla ontrailar . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2) Twoaxlas ontrsilar . . . . . . . . . . . . . . . . . . . . . . . . . . .

(al~ree ofmoraaxles on~aim . . . . . . . . . . . . . . . . . . . .

. . Two trailers, ona semi- and one full

(1 )Three sxias on two trailers . . . . . . . . . . . . . . . . . . . . . .

(2) Four axieson tvvotraiiars . . . . . . . . . . . . . . . . . . . . . . .

{31 Five sxlason twovaiiere . . . . . . . . . . . . . . . . . . . . . . .

(41 Sixofmoreaxles on Womailars. . . . . . . . . . . . . . . . . . .

f. Threa trailers, ona sami- and two full
(l] Wsaxlas onthraa trailers . . . . . . . . . . . . . . . . . . . . . .

(2) Sixaxles onthrea mailers . . . . . . . . . . . . . . . . . . . . . . .

(3) Sevsnaxles onthraa trailaf$ . . . . . . . . . . . . . . . . . . . . .

(4) Eight or mors sxles on thres trailars . . . . . . . . . . . . . . . .

g.Othar – fiease describe in detail ttra number of
trailers and axles on those trailers.

Sampla day 1

lel ❑

1s40

ls7n

1700

173 ❑

1760

170 •1

te2 •l

les ❑

1ss •1

1s1 ❑

bfsti (X) Sll thst apply

3s0 •1

194 •1

1s7 •1

200 •1

203 ❑

2oa ❑

209 •1

212 •1

21s ❑

21s ❑

221 ❑

2240

227 n

230 ❑

233 D

23S ❑

23S ❑

242 ❑

245 ❑

A3-3

1620

18s0

1ss0

1710

1740

177Q

1s00

1s30

las Cl

lae Cl

1s20

Uti (X)sflthat atiy

3s1 •1

19s0

1ss0

201 ❑

204 ❑

207 D

21OCI

2100

2te Cl

222 •1

22s ❑

22s ❑

231 ❑

234 ❑

237 ❑

240 ❑

243 Q

2U ❑

●nt12rnondu

103 ❑

1ss •1

Ies U

772 ❑

176 ❑

17s n

181 •1

1s4 •1

187 ❑

1s0 c1

1s3 o

Markonlyone

352 ❑

les Cl
199 c1
202 •1

20s •1

20s ❑

211 ❑

214 ❑

217~

220 •1

223 Q

228 •1

22e U

232 ❑

23S ❑

23S ❑

241 ❑

244 ❑

247 ❑



Section 8 – Vohlcle Descrlptlon - Cotinuod

t. ~~~ typethatmoatQ -mblea thb v.hlcle duringaach~ period. If thepower
~hdicateti bodytypeoftiws )attached.

Mark (X) only one box for each column.

A, PLATFORM ~PES, includes flatbeds, stakes, and
flatbeds with eddaddevicas . . . . . . . . . . . . . . . . . . . .

BOPICKUP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

C. PANEL OR COMPACT VAN . . . . . . . . . . . . . . . . . . .

D. MINI VAN, UTILITV, STATION WAGON (Bronco,
Blazer, Jeep, Ott. ) . . . . . . . . . . . . . . . . . . . . . . . . . . .

E .VAN TVPES, includes enclosed vans, o~n top vans,
drop frame vans, refrigerated and multiatop and high
cubaa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

F. SPECIALIZED USE TRUCKS

l. Automobile or boat tranapoR . . . . . . . . . . . . . . . . .

Z. Beverage truck . . . . . . . . . . . . . . . . . . . . . . . . . . .

a. RemovaNe dry container on trailer chassia . . . . . . . .

4. Removable liquid container on traibr chassia . . . . . . .

6. Other cargo container ~aasis. . . . . . . . . . . . . . . . .

@. Concrete mixer . . . . . . . . . . . . . . . . . . . . . . . . . . .

7. Dump truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8. Grain bodias (including hoppers, grain boxes) . . . . . .

8. GarbagatmCk . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10. Livestock truck, including livestock drop frame . . . . .

11. Pole, logging, or pipe truck... . . . . . . . . . . . . . . . . .

12. Tank truck ford~ bulk . . . . . . . . . . . . . . . . . . . . . . .

1 S. Tenk tmck for Iiquida or gaaas (rronhazardwa matariala

14. Tank truck for liquids or gases (hazardous materialal –
Indicata type (from placard on tank)

●.MC-307 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. MC-331 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c. MC-312 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

d. MC-337 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

●. MC-306 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

16. UtllttV ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Note - If none of the above descriptions match tha body type
of this vehicle or the trailer usually attached to & mad the
“’Odrar” box and desm.be vehicle.

Q.othOr-sp0cify7

timple dav 1

24a ❑

261 ❑

2S4 ❑

267 ❑

200 •l

203 ❑

260 •l

269 ❑

272 ❑

275 ❑

278 ❑

281 •1

284 ❑

2S7 ❑

2ao •l

203 •l

290 ❑

2ss •1

302 •1

305 •1

308 ❑

3110

314 •1

3170

320 ❑

I

sunpladay2

240 •l

262 ❑

2ss •1

2sa •l

zal •l

264 ❑

267 ❑

270 ❑

273 ❑

27a •l

2790

2a2 ❑

285 •1

280 •1

291 •1

2S4 ❑

2S7 ❑

300 •1

303 •1

308 •1

soa O

312 ❑

3150

318 •1

321 ❑

Paat12m~

260 •1

2S3 ❑

2s6 ❑

2s9 ❑

262 ❑

26s ❑

268 •1

277 ❑

274 ❑

277 ❑

200 ❑

2a3 •l

206 •l

2ae •l

2a2 ❑

206 •l

208 •l

301 ❑

304 ❑

307 •1

310 •1

3130

31a •l

3te ❑

AQ ,4



~ c -Vollich U80

~ following questions relate to the vtitcle”e use DURING SAMPLE DAY 1. If *Is vohkia did not ~ata ort *O
aas2PktiYl, w~ day 1. If this vehicle dii not operste on either day given, oaIi (301 ) 763-17U coikot.

401

Entardateuaod I —1— —I
. I Month Dey Yesr

!~ . :W@82yy~00 did thiS V8hkk *~V8i ~
I 402
I
I Miles (Eatfmatas an acceptable)

b. What percant of those mike ware on tha Ias
INTERSTATE HIGHWAY SYSTEM? I

1 %

c.whatporcont ofthoaemlke wereonroadewhkh 1-
had four or more knee but ww NOT on* I
INTERSTATE HIGHWAY SYSTEM? I

I
I %

d. What percent of thoeo miles ware off-
1405
I

~ tiVd on publk roada)? I
I %

● . How much fuel was used during sample day 1?
lx
I
I
I U.S. gallons (Mmatea en acceptable)

b. How much w8e paid in hlghw~y tolls-
I407

aampk day 1?
I
I $

● . What wae the slza of the vahkla - I Askteftthem ~ ~Z--y
! plaosoneampiebl?
I (1) (2)
t40$ 40s
I

Length (ft.) (Front bumper to end of last trailer). . . . . ~ ft. ft.
I 410 411
I

e- -

Height {ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . ...! ft. ft.

1412 413
I

Tereweight (ampty) . . . . . . . . . . . . . . . . . . . . . ...1 Ibs. tbs.
;414 415

Loeded vehicle weight (weight of truck end cargo) ..! Ibs. Ibs.

I
!416 417

Percent of payload space utilized. . . . . . . . . . . . . . “i % %

b. How would you best deecrih the vohicio’e Ioade ~4”
during sample tiy 1? (If the vehicle was empty tie I

I ❑ Single shipments (Truck-load)

~tire day, mati tie box tiat tYPiCS1/Yappiies) z ❑ Seversl shipments ins -k or Wsiler(s) (Less -tisn-

/ t2uck40ad), including tiIprnents consolidated by O*S

Was this vehicie ueed to haul hazardous matarkls In ;41D
“ quantities iarge ●nough to require ● epaciai pkcard I

due to th. Cock of Feckral Rquktions, tida 49,
:

I ❑ YES

r~~on, ~~w -- *Y 1 ? I 20N0
I

● . How many employees, including ownar/operstore, 1420
waraonbrd *.vahkk *e Hkftth8at8rtinS PkC9 ~

on~mpkdayl? I Empioyese on board

b. How many of theee employees drovo * vahkk
1421

aomatimo during aampio day 1? : Empioyaaadrove

What wae the odometer reading of tha vehkla at ~422
● 12:01 ● .m. on aampk day 1? I Milee (Estimates are acwptabla)

Ma& ●N boxu chatcorrespond to your houn of ~ti :4a3
“ d W ra#c/e durfng samph day 1. I 01 0 12:01 sm. - 4:W sm. Oe •l 1001 ● .m. - *M p.m

I 02 •l 4:01 ● .m. - 800 a.m. os ❑ 4.01 p.m. - mm pmm
I
I 03 •l 6:01 sm. - 8:00 a.m. 07 ❑ 6*1 p.m. – tiOO p.m
1
I

M ❑ 8:01 sm. - 1000 a.m. oe •l 8*1 p.m.-12:00a.m.

---- .,. . . . . .- ., ”-.,-.-.,

A3-5



Section C - Vehicle Use – Continued

COMMODl~ REFERENCELISTFORUSEIN ITEMS 9a, f, 13, AND 14
This is a list of products, msterials, and equipment the vehicle may have carried.

~Patt A— HAZARDOUS MATERtALS Hazn,w Pti B– PRODUCTS, EQUIPMENT, Matals and Metal Products
eada MATE fllALS, ETC. d *

Flammrrbleliqulds . . . . . . . . . . . . . . . . 41 Agricultural and Food Products
primay matal products - pipss, Ingots, billats,

metal thaats, etc . . . . . . . . . . . . . . . . . . . . . 29

Combuatlble liqulds . . . . . . . . . . . . . . . 42
Live animals – cattle, horsas, poulty,
hogs, fish, and other marine products, etc. 16 Fabrlcetad matal products and botts end

Corrosive liquide . . . . . . . . . . . . . . . . . 4s
nuts — Excapt machina~ or transportation

Fresh farm products – grain, crops, equipment (saabalow) . . . . . . . . . . . . . . . . . 27

Poiaon Baollde . . . . . . . . . . . . . . . . . . 44
flowers, nurae~ stock, raw milk, rew
tobacco, ate. . . . . . . . . . . . . . . . . . . . . 10

Machlna~ – alactrical or nonalactrical . . . . . . 28

Poiwn Bliqulds . . . . . . . . . . . . . . . . . . 46 ?rocaaaad fooda -
Transportation aqulpment (including compfate

canned goods, vehicles) and parts . . . . . . . . . . . . . . . . . . . . 2,

Flammabia aollda . . . . . . . . . . . . . . . . . 4s
praparad meats, frozan foods, bavarages,
bottled watar, dai~ products, tobacco Other Manufactured Products

Oxidizers . . . . . . . . . . . . . . . . . . . . . . . 47
products, arc . . . . . . . . . . . . . . . . . . . . . 17

Fumitura (wood and nonwood) and/or flxturus –

Flammabiegaa . . . . . . . . . . . . . . . . . . 48
Mining ?roducta, unrafinad – crude oil, coal, not involved in housahdd moving . . . . . . . . . . . . SO

metal oraa, and industrial wrrtar . . . . . . . . . la Textilas and apparals – flbars, Iaather goods,

Nonflammable gaa . . . . . . . . . . . . . . . . 49 Building materiala – Qraval, sand,
carpats, clothing, ate. . . . . . . . . . . . . . . . . . al

concrate, glass, and stone, etc. . . . . . . . . . . *g Miacallanaoua products of manufacturing –
Poiaon A . . . . . . . . . . . . . . . . . . . . . . . 80 Including photographic goods, watchas, clocks,

Forestry, Wood, and Papar ?roducta
Cmoaive aoilda . . . . . . . . . . . . . . . . . . 61

pwal~ and toys . . . . . . . . . . . . . . . . . . . . . . 32

LOOS and forast products - Excaptcut
Mlscellenaous

Expfoahraa, Aor B . . . . . . . . . . . . . . . . 62 lumbar and fabricated wood products, (sss Moving of houaahold and offlca furrdtura,
babw)barks orgurna . . . . . . . . . . . . . . . . . 20 including axhibtts - from home, offices, ate.,

Slaating agenta . . . . . . . . . . . . . . . . . . sa Lumbar ●nd ftiited wood
undar contract . . . . . . . . . . . . . . . . . . . . . . . ~~

Radboactiva rnaterlais . . . . . . . . . . . . . . u products -Excapt fumitura . . . . . . . . . . 21 Mixad cargo, genarel fralght, personal goodu,
mail and axpraas traffic, and small peckaged

ORM -A, f3,0r C . . . . . . . . . . . . . . . . 8s Paper, printed matter, ●ndpaper products. 22 freight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

ORME . . . . . . . . . . . . . . . . . . . . . . . . Be CMcala. Petroleum, and Allbd Roducta
Tools/partrr as In crafiaman’a vahicb . . . . . . . . as

Chamicala and/or d~s – tiudi~
Scrap, garbag4, trash . . . . . . . . . . . . . . . . . . as

Hazardoua matarfafa not Iiatad above – E7 fartilizara. p4stici&sa, cosmetics, paints,
etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . as

other - Raaae dascriba /n datail

-– ?atrobum. patrolaum products, paving,
87

andaaphatt ortarcerrranta. . . . . . . . . . . 24 as

Pfaatlcs andlor rubber products . . . . . . . . 26 }NOLOADCARUIED -Vehkkrarrqny . . . . . . . . . . a*

1~ of PIaaaCodas
(Refer to ties codaa forcompleting hams 9(b), 13(b),and 14(b))

A-~~_fsc41ryl F - ~~;~~la J-Powar~~station o-~b

•-~*horzofd~ K- Hews.
@ - lx~-~~rt Of

~- •-~f*wq*

c- AhPortl-facitnvl L- Forsat.fzrm,N, fmbundhrg, ~ Q-storsyotfrsr tilorssrvksoudst
.,

D-~~orqofti~ H-wmhousa m- Grshslsvator, stock*
R-offksbuuding, schaol, hofphal, othsr*fsclaUSS

E--apm~~- I-lark fmrr
s-Psrkorottur~q

a- kmlrla,w,ewatmsuushsr
T - Otkr



SMi~ C - Vehick Um - Contin~

9. Enter Lntlow the following data for EACH STOP durin~ the entire SAMPLE DA Y 1 only. Exclude stops for food, fuel or rest.
Mk wkntwaatfw~of Fromthsro/@fo~ /fStOf~mOditjSS, on w 6 enter Cb coda

b etop7 and weight for the items picked up and/or dsliverudat each stop
Mark (X) all thst apply (if any). [Sea ~ gfgou)

Items deliverad I hm$ Mked Up

SAMPLE DAY 1 STOPS Tm Of
PAeaati

If trevdti St the ~ of aemp/e day, Emthe~
enter wham vshkks waa ●t12:01 a.m. for Otmm

St* place. tisbow

tat (b)
9.0

a.m.
p.m.

city county State

Loadadvehi cke wt. at departure No. of trai Iara attached

● .m.
D I o.m

city c&m& state

1

Loadedvehicle wt. at departuro No. of trailera attached

Time of arrival Depa~ura time
● m. ● .m
P p.m

city 1= stats

Load
I I

ad vohicb wt. ●t tkO~ItUfe No. of tTa]lara ettOC~

● .m

city
P pm,

Ic
I I

Loadedvehicb wt. at departure No. of traibrs attached

● m,
P 1 p.m.

city Ico:& I State

I I
LOSded vehicle wt. et departure No. of treilara attached

I

● .m.

P p.m.
:ity Co:nty State

1 I
.Oaded vehicle wt. at departure No. of trallera attached

trels
Wevk
nop?

(c)

rorrt
toning
,Iaco

rom
top 1

rom
top 2

rom
lop 3

rom
top 4

I 1 I 1
vehicle meti more than 6 atopa, uae page 12 b eddltionel atop in-ion

lo} I (f)
Wciight

(d)
Weight

Ilbs.) Codo
I [ s.)

lnsass , ❑ Deiiiery I I I I I I

item

, •1 ~by
‘i’”- ~

o ❑ Othar or In transit -

I I

I •i~to 41JMlvery
base s ❑ Drop off traibr

t ❑ %kup
oCIDther–

I DPickw
- Soecifv- I II I II. .

t I I I I I

Waibr”
I 11111

I D ~m to 4 •l DativeW

6 ❑ Orop off traibr
lDPickup a lJOther-S*-
1 DFidup

-r

I I I I I I I
D&mto 4 ❑ loelhfery

‘oPickup
o IJoropofftreilrsr

•1 FicJickw
aDOthar-Specffy -

Ill Ill I

❑&m to 4 •l Delivery

oPickup
E u Drop off ~albr

lJPickup
a ❑ IOther–Spectfy–

trailar

I I I



SootSonC – Vehicle Use - Corttinusd
10. How many stops were msda by tltk vahlcla to ssch TYPE OF PLACE during sampk day 1? (If che plsce

wham vehicle was stopped ~s into rnora CiIan m typa of place, pick the one that best describes it)
Exclude stoPs for food, tiel, and rast.

Code Type of place No. of stops; Code
,

A
4a4

Railroed fecilii !K

42S
s ~ fscibty“ (*UP or *ary of Ma ~)

I
L

42a 1

c Aim iM
427

D ~~ (pickup or delivew of air Wtpmant) IN
428

E Herbor or port facility :0
F Harbor/port faciiii (pickup or dafiiery of

419

water shipment) Ip

a Truckftrus ter7rrinal not part of airpoti, harbor, 4M
or raifroad :Q

431 In

I

H Warehousa I
.-

432
1 Tank farm ;s

433 I
J Power plarrVdiatribution station IT

Typa of placa

Housa, epsrtment building

Forest, farm, field, farm bulMIng, fisheries

Grain elevator. stoc kyard

Mine, ouarrv, oravel oit. stone crushar

~ti site

Manufacturing facility or assembly @ant

Store or other retail or aawice outlet

office building, school, hospiial. other
public facilities

Park or other recreational facility

Other

No. of atop$

434

436

430

437

438

430

440

441

I 1. In sdditlottto ths stops shown ●bov* how msny
‘444

W, fu.1 ●tc.1stops w- mad. during sampls day 1~ stops

12. What wae the udometer rasdlng of ti vshkk at ;446
11:69 p.m. on sample day 1? I Miles (Estimates are acceptable)

i 3a. whSrS WaS thS bSt Bkkum m dSliVSW~ to ~443Date ]44TT137Ktleaving this piece

Sampladsyl? - -
..

i ● .m.
sm.

I 448 City/town ‘s County, if known 4$0 State

I
I

b. What tvpe of plaw w*8 this? ,461

Enter the type of place Iettar code from item 10 above I Typa of place

e. From the reference list of commodities, enter the I Coda Hazmat

code and weight for tha items picked up or code Waight (Ibs.)

delivered: (S8s ~ shaat) I
I

I I I
4s w- th pkkup w daliv sty ●fter 1452 Date 463 City/town

“ asmpIswzv 1:
I
I

14- County, if known
1
1 ,

b. what WD8 of ~CO was thh? i468.-
&ter the type of @ace /etier cods from item 10abow i _ Type of plsca

e. Mow msny mllas from last atop= ~rnpls *Y 1 ? 1467

Miles (Estimates are acceptable)

d.* the reference list of commodities, enter the
1

de and weight for the items picked up or
I ttems dslivamd ftema picked up

delivered: (Sss lns~ti ~ I code Hazmat
coda

Wmt (ma.) Code Hazmat We@ht [tbs.}

I
I
I

1
I

I

m N7sz *IS-OS) ---
M-8



-on D -Vohiclo U*
Thefonowing questions relate to the vehicle’s use DURING SAMPLE DAY 2. If thle vahkla dld not opuats on the
-*Y2,Hw~ day 2. If this vehicledid not operate on either dey given, * (201) 762- 17U cotkct.

sol
1. Enter dateuead —1_ /

i Month Day Yaar

2a. How many mike did thk vahkk travd durlna j ‘a
aampk day 2?

b. What parcant of thoes mlks ware on tha
INTERSTATE HIGHWAY SYSTEM?

c. What paroont of thoso mlks ware on roads whkh
had four or more Ianec but ware not on tha
INTERSTATE HIGHWAY SYSTEM?

d. What parcont of thoso mike wars off-
-o tivd on puMk roads)?

,3a. How much fual was uecd du~ eampk day 2?

Miles (Estirnetss are acceptable)
ao3

%

So4

%
SOB

%
w,

U.S. ~ (Est&nates ara accsr2tab/e)

I Length (ft.) (Front bumper to end of Iaat treiler). . . . . ,
i

ft fi
I 6!0 1611

Height (ft.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tereweight (empty ) . . . . . . . . . . . . . . . . . . . . . . . .

Loaded vehicle weight (weight of truck and cargo) . .

I
I

ft. b
I 612 613
i I
I Ibs. Ibs
; 614 61B

I
I bs. b
1510
I

617

Percent of payload space utilized. . . . . . . . . . . . . . . / % a, 1

b. How would you bast describe tho vohlck’a Ioada j ’18
.- .

during sample day 2? (/f the vehicle was empty tie ,
1 ❑ *Io shi~ts (’lruok-load)

antire day, mad the box that typical/y applias) 2 ❑ Several shipments in a truck or trailer(s) (Less -tin-
truok-load), inc~lng shipmsnta consolidated ~ *

5. Was this vahlck usad to haul hazardous matariala In
quatios Iargc anough to~lro ● spaokl pkoud
due to tho Cod. of Fedsral Ragulatlona, * 4S,
Trans~tion, during aampk dcy 2?

~a. How many ●mployaas, including ownor/oparctore,
ware on board the Vahlok ●s R kft tho Starting pkoa

I
on aampk day 2?

b. How many of thoso ●mploycea drovo tho vshkk
I eomstima during eampk day 2?

. Whst was tho odometer reading of tho vahlok at
12:01 ● .m. on eampk day 2?

Mad &boxes that correspond to your-of ~don
“ of ffm vehkh dudng sample day 2.

I
1“{ I
wN7*21s-1s-ss)

Sls

1 ❑ YES

20N0

Slo

Employees on board
S21

Employees drove
B22

Miles fEstimatas am _tab/e)

123

01 0 12:01 t.m. - 4:00 a.m. 0s Cl 10:01 ● .m. - 4~ p.m

02 0 401 ● .m. - 6:00 ● .m. 05 •l 4*1 p.m. - 6W p.m

03 a 6:01 a.m. - 8:00 a.m. 07 ❑ 6*1 p.m. - 8W porn

M ❑ 8:01 a.m. - 10~ a.m. 0s •l 8.*1 p.m.-12:00a.m.

A3-9
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~1 9. Enter below the
SoctlonD - V+ick U= - Contin@

following data for EACH STOP during the entire SAMPLE DA Y 2 only.

F

? SAMPLE DAY 2 STOPS 1~ d

~
*eodl

If trading at the~ of aarnp&day, Emtfr3*
enter where ticb was St 12:01 a.m. for Otmti

ata* plaoe. tip.6

(8) (b}
9.0
Date ● .m.

p.m.
city County State

Load ad vahick wt. at departure INo. d trauan atmchad

● .m.

let (fl

(c)
c~ Hazmmt wOiOm ~ Hmzmat

(d} Wolght
C* coda s.) coda code a.)

low 4D-

2 ❑.::up ,IJoropowtrauar

60 Otharorlntranalt -
sDPickup -7

tra~

rorn
tarting ln~to 4DDaliiafy

Ilace 6 •1 Dropofftraibr
2nPickup aCIOthar-~7
3 •1 :$P

rom
lop 2 lcl Raturnto 4n-

6 •1 Dropofftrauat

~nPick~
alJOli3ar-Spacffy3

,m~up

rom
lop3 lcl Ratumto •o~

I •1 Dropofftrauar
2oPkkq3 aOOthar-~~
3c15w

rom
:Op4 lcIRatunlto 4clq

6 c1 DropofftraHar

2aPickup
aCIOtttar-~~

3DFickup

trailer

1 I I I

If whkb mti nrorw than 6 atopa, uaapage f2 for ●ddkional atop irrformetfon



S.ction D - Vohlcle Us. - Cotinuod
10. How many stops wara made by thk -kk to aach TYPE OF PLACE durlw eampk day 2? (It thepIeCO

tire vehicle was stopped fits into more than one type of placa, pick the one Mat baet describes it)
Exclvde stops for W, W, end fast.

, coda Type of place NO. Of st~ Cods Type of piSC@ No. of stop:

IA Railrosd facility
S24 I

lx 634
House, apa~t buMlrrg

i, ~f 62s
~ (pickup or delivery of rail ~) !L

SJ6
Forest, farm, field, farm buikfi W, fisheries

620
c Am

I 636
IM Grain ●ievstor, stockvard

D AM
027

{pickup or delivery of air shiRMsnt) IN
637

Mine, auam, travel Dit, Stone -r
I

E
028

Hart30rorport facilii 10
S38

Constnt* *a

F Harbor/port facility (pickup or daliv~ of
62s I 639

water shipment) :P Manufacturing faciltty w assam w plant

@ Trucklbus terminal not part of ahpo~, harbor, 6W 640

or railroad IQ Stora or otiar ratall or service outkt
631

—

H
~R Offica building, school, ~, other

S41

Warohousa public fscil~a

1 Tank farm
632

;s
642

Park or other racraational facility

J
623

Powar plantidistri~lon station
643

IT Othar

11. In sddttlon to the stops shown ●bovo how many 644

(food ●nd fuel etc.) were made during aampk day 2? I stops
12. What was th. odometar reading of the vahkla ●t ~MS

11:59 p.m. on eampk day 2? I Milaa(Estimatesare acceptable)

13a. Where WOS the last pickup osdaiivary ~ to 1646Data 647Tims leaving this place

sample day 2? # ● .m.,
J p.m.

40 City/town 646 County, K known ‘oo Stata
;
I

1

b. What typo of placa was thla? iS61

Enter the type of place letter code from item 10 abova I ._ Typs of place

c. From the reference list of commodities, enter the I Coda
Hazmat

@de and weight for the items picked up or code
Weight (Ibs.)

J
delivered: (Sss kutmctfcu) sheet) I

J
I
I

14a. Whara waa the first pickup or dallvary aftar S62 Data 963 City/town

M day 2? /
I

F County, if known rsrState
1
i I

b. What type of placa was 61s? I666
I

Enter the type of p/see ktter code from item 10 abve I ,_ Type of place
I

e. How many mlks from Iaat atop on aampk day 2? ,~c7
I Milaa (~stimates are acceptable)

d. Fromthereference list of commodities, enter h
I
I ftema daltveracf

code and weight for the items picked up or
Itams pkkad up

dslivsrd: (Ss0 instrvctfon ~
HszmstI cod’s ~ weight(Iba.) Code Hazmat Weight (Ibs.)

I
I

I
I

This repo~ Is substantially accursta and has been prapared in accordance with instructions.

1°
ate

a Talaphone Area COdO Number Extension
b

* NrAcs.2 (s14-601

A3-11
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Q-mom- FOR NTI’IS, PHASES ONE AND TWO
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QUESTIONNAIRE FOR NTTIS (PI1,\ ~! ( )NE)

COMPANY DESCRIPTION
OPERATIX AUTHORITY:

le tha~ ● daliy renul truck? YZSI 17

18 this trwbwt. -7 l—
SKIP to Pompr Unit kscr; ptlon below.

YSS1 016
(cd cv/mnt”/atae*/fd*ral)

Do any of your trucks ever carry qmds Interstate (across state llnesl?

1

PRIVATE I II ~ ( 11
(carry m +*)

[ lJ7ss-AreyOu ~H1m
I 1/

I

x= Autirisd f 12
(Carrv Otbr l—/mntraet)

I

- IS S-b m.r Yss ( )1

mple’, 9*8) -
E-PC [ )J

●lm th. .lriv*r? W I )2

{
PntvAn [ ]1

(,19 ussNsel —
rfw MISS [ ,.l ~ * Is me -r Ycs I IJ

● lm the driver? W 1,,12

POWER UNIT DESCRIPTION
Verify the make, model year, and VIN, and ask fOr the del name

and com~ny unit number.

1.

2.

3.

4.

5.

10.

11.

12.

13.

Make Year: 19 VIN——

Model Name Company Unit Number

EDITOR: Code the base state of operation ——
la 14

POWER UNIT TYPE 6.
Tractor [ ]8
Straight Truck [,5]J

STRAIGHT TRUCK
WDY STYLE:

Van [ ]1
Flatbed [ ]2

Tanker [ ]3 7.
Refrlg. [ ]5
Dump [ 16

Refuse [ ]7

Other [,6]8

(Specify)
R.

W~ER OF AXLES
Two [ ]2
Three [ ]3
Four +

9.
[,,14

Estimated Annual Mileage for Cblspwr unit:

CAB STYLE
Cab Forward [ ]1
Cab Over [ 12
Short Conventlonsl [ 13
Med. Conventional [ ]4
Long Conventkoml [,,]5

FUEL
Gas [ ]1
Diesel [ ]2

Other [ ]3
(Specify) ‘*

Power Unit EMPTY WEIGHT:

—— .— __
se n n ~ ss 2S

Power Unit LEtiGT’H:

.— .
*6 z? n

—— —_ __
msssrssssw

Percent of annual mileage for each trip type for this @uer unit:

● Local (Pickup and deJivery, with 50 mile radius) \———

. Short Haul (Interclty, one-way, distance 50-200 miles)
ssns7

I

_ _% (Total=200t)

● Lonq tiul
Xseee

(Intercity, one-way, distance 200+ roles) *—--—
41 43 a

Does this power unit ●ver pull twin trailere:

[ ] Yes Percent of annual mileage with twin trailers: \
[lNO (Enter 000. ) =Z=

@oMeter Reading Date of Reading / /
Fzzzzz

——. —
m= 33 n 37 se

N’lTIScompanysnd powerumit description.
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QUESTIONNAIRE FOR NTTIS (PHASE: TIVO)

(A Similar Form is Used for Phasus Three, Four, and Five.)

Tao 01
-.

1.

1.

4.

5.

6.

DR2VU AGE: Yra. 1. DRIVSR Y~ U ITH ~ANY :
T

Yrs.

CWIGURATIONI Any traLl*ra? NO (11
Y*S [ )2

u
-r Unit lmc Trall*r 2nd Trailer 3rd Tra:lor

Typo,
—.

I
s-i []1
run [ 12 Full [ 12 run ( ]2

60dy :

utility [ 13

Oth.r [ ]4

None [,,1 5

van [ 11
rlatb9d [ ]2

Tank [ )J
Auti C. [ ]4

-p I }6
Other [ml#

ut~lity [ ]J

Other [ ]4

Mna IM15

van [ 11
Flatbed [ ]2

Tank [ 13
Autn C. [ ]4

Osp [ ]6

Other lnld

utility

Othar
NOna

Van

rl~tb.d
rank

Autn C .

0u9p
Other

lJ
]4
]s

m
]1
]2
IJ
14
]6
II

B

*6S C~IMATION WICNT for tha trip (Lbs J :
u-u [1]

1.

.2.

J.

4.

s.

5urcAnq Paint TID,:
(City) (seato) Awl I ml 1

M Point Tk:
(City) fst4c*) AM( I ml 1

via
(timrib routoig;ve -d ms. , ● te. )

tiUl Kilos for Trip:
*-IS

Bru~ of Alilmq*:

—.



APPENDIX 5

.

CONVERSION OF VEHICLE CLASSIFICATION DATA TO AXLE
CORRECTION FACTORS

A5



Gnversion of Vehicle Classi6cation Data to Axle @rrection Factors

(1)

Vehicle TyDe

Passenger Cars

~o Axle, Four Tire Trucks

Buses

Two Axle, Six Tire Trucks

Three Axle Single Unit Trucks

Four or More Axle Single Units

Four or Less Axle Single Trailer Trucks

Five Axle Single Trailer Trucks

Six or More Me Single Trailer Trucks

Five or hs Ale Multi-Trailer Trucks

Six Axle Multi-Trailer Trucks

Seven or More Axle Multi-Trailer Trucks

(2)

Number
of Axles

2

2

3

2

3

4

4

5

6

5

6

7

(3)

Percentage of Traffic
Obtained From

Vehicle Class Counts

64.8

25.0

0.4

2.8

0.6

0.2

0.8

4.3

0.2

0.4

0.3

0.2

Me Correction Factor

A5-I

—

(4)

~lumn 2 *
Column 3 / 100

1.296

0.500

0.012

0.056

0.018

0.008

0.032

0.215

0.012

0.020

0.018

~

2.201

—



APPENDIX 6

MILEAGE AND DAILY TRAVEL SUMMARY,
PARTS ONEAND Two
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MILEAGE AND DAILY TRAVEL SUMMARY

PART 1 - STATEWIDE TOTALS, RURAL AND SMALL URBAN DATA

STATi: PAl[PARIO
(OAlt)

STATfWIOf TOTAIS

4
101A1

runllc II RRYBOAI MU IACF

Pu81 IC
TnlAl TOTAL t

I
TUTAI

10TAL

ROAFI
OVMT SMALL URBAN ffOIRAt-AIO PRIMARr IANO

1=1{ 1: (Oonl rrnfnhl -AIO r . ..”... . Ill>Ul ATIO
ARIAS

MllthC[ .,,. ., I ,,.,!, ” URUAN

Illltnnl-nlll I ,,. -”. 1 Avt4 I

11---

....

tiln
mm
*O

0

-H-o ( Ulll I III!!IA[, 2- SMAII UliUAN, 3 URll AN1/l U
OMB No. 2125-0028

IUSI PART 2 [OR INOIVIFIIIAI UROAN17F0 ARIA OATA



I

MILEAGE AND DAILY TRAVEL SUMMARY

PART 2 - INDIVIDUAL URBANIZED AREA DATA

STAT[: SH[fT*. PRf PARFO
InAll)

I I II 1= I I FUNf TIONAl SYSIIM I I I

PUIJIIC ROAD

Mll[AG[/

OAI17 v[lll[lf -

MILI S 0( lRAVII

———.——
Mltil AGk

OVMI IIJIIu,
—.... —

Ml!l?l,,f

JVMT (00[1!
-——

MI([AGI

U+MT (ouro
.—— — ______

MIIIACI

DvM1 obn(j)
—.

MI IFAC1

I -t--w}
Mllf AG[ 3

OVMr (or,nl 3

MIIIALI 3

UVMI (1100)

srfillwlnt
lIIIA1

UR8ANllf0 7MIIIAG[
OVMT(000)-m11

n

,, .!.!,,

,:,,, —
PBINCIPA( ARlrRIAl I I I I

.R-U Cnlll 1zflURAl, 2= SMAII URBAN, 3YORBANIZ[U
US[ SOPPI (Ml NtARY SII1[IS IDR ADOITlOMAl URRANIIIO ARf AS

TuTAL

i

POPU1 AT ION

(Ouo)

LAND
AR1 A

(S0 Ml I

OMB No. 2125-0028



APPENDIX 7

SUMMARY OF LOCAL FUNCI’IONAL CLASS MILEAGE BY SURFACE

TYPE AND ~C VOLUME GROUP
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TRAVEL A~ BY VEHICLE TYPE AND FUN~IONAL CLASS
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APPENDIX 9

INFORMATION ON STATES THAT COULD PROVIDE VEHICLE
MILES TRAvELED

A9
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State that ~uld Provide Vehicle Miles Traveled

State Contact Person Phone Number Information

Arizona Warren White (602)255-7291

Colorado Jim Huyghebaert (303) S66-3089
and Tom

Connwticut Marian Lawren@ (203) 566-S679

Delaware Mrs. Banks (302) 7364538

(20s) 334-7702Idaho Randy John

Indiana Mike Smith (317) 232-0076

The mileage that would be available is the amount of miles travelled on any road surface
(backroads and dirt roads included) by trucks that report fuel tax. This would include some
Intrastate carriers, but not many. (Most Intrastate carriers choose to not report fuel tax,
which is an option to them in Arizona law.) Also, 19S6 information is available from the
Ports-of-entg. That includes only trucks that are above 26,000 pounds GVW. Those trucks
stop to declare their mileage when coming into that state. Those numbers, however, are
not as precise as the state would like.

Every year, a document is compiled from the fuel tax reports which includes the total gallons
of fuel used in the state of Colorado. With some mpg assumptions, vmt could be calculated.
The Weight-Distance Tax that is collected in the state is not entered into a computer. There
are no totals to be acquired from the Weight-Distance Tax unless someone manually adds
the report figures. Many Interstate carriers are required to stop at Colorado’s Ports of Entry
at declare their mileage in the state. This would not include all mileage, however, because
many carriers have exemptions for various reasons.

The mileage information would be available by sending a written request to the
@nfidentiality Office - Frederick Measer, Internal Revenue, 135 High St., Hartford, CT
06103; (203)240-4062.

There is no current program that can extract that information from the computer. A
program could be written to perform that function, if a formal request was submitted and
funding was supplied.

They can furnish the mileage for Intra- and Interstate motor carriers together by extracting
the information from their computer. It is also possible that they could find a way to
separate the Intra- and Interstate in order to provide only Interstate mileage, but that is
not promised.

The information is obtainable, but would take a while to compile. He could not compile
the information without approval from the division head.



bntinued

State Gntact Person Phone Number Information

Iowa

Kansas

Kentucky

huisiana

Ma~land

Michigan

Montana

Nebraska

Greg Hewitt (515) 281-6624

Martha Curuthers (913) 296-3081

Mr. Dotson (502) 564-4103

Susie Pace (504) 925-7652

Karen (301) 974-2215

Contact not named (517) 373-3183

Norris Nichols (406) 444-3474

Marcie Williams (402) 471-2971

The mileage data from the tax forms are entered into a computer database. By writing a
program, the information can be extracted.

me state would be able to provide gallons of fuel used, from which we could calculate vmt
with mpg assumptions.

His office has done a one time study to calculate the vmt for all trucks over 60,000 pounds,
traveling in the state between January 1, 1987 and January 1, 19S.S. This vmt is 1,170,614,272
miles. There is no breakdown of this number by any categories. This number was not
produced for any other year. The mileage information is contained in a computer database,
but would require a programmer (and money) to extract it.

The amount of fuel used is available, from which we could calculate the miles using mpg
assumptions.

The information is probably available from the computer system, but in order to be sure
if it is available we must make a written request to the ~mptroller of the Treasury, Motor
Vehicle Fuel Tax Division, Attn. Mr. Art Price, P.O. Box 1751, Annapolis, MD 21404.

The information would be available by sending a written request to the Michigan Dept. of
Treasury, Information Officer, Treasury Bldg., Lancing, MI 48922.

The mileage could be calculated by his offim using the total fuel used and average mpg.
Intra- and Interstate trucks could not be separated.

The total miles travelled in state would be available on a quarterly basis. The state collects
total mileage travelled and miles travelled in state. No other information (specifics on the
trucks) would be available.



~ntinued

State Contact Person Phone Number Information

New Hampshire Norman Boisvert

New Mexico

>y
w North Carolina

Ohio

Oklahoma

Oregon

Rhode Island

Steve Kirkpatrick

Robert Beck

Richard Beckner

David Nicholson

Mary Anne Kurt

Mr. O’Brian

(603) 271-2311

(505) S27-2270

(919) 733-3401

(614)466-3503

(405) 521-3036

(503) 378-6615

(401) 277-2950

The state can provide the amount of fuel purchased in the state. They calculate total state
mileage by using the gallons of fuel purchased and an average mpg. They use the mileage
statistics in their highway safety figures. Mr. Boisvert said that the gallons purchased in
the state would reflect at least 99% of the miles driven in the state. For the figures to
be released to us, a written request should be sent to Commissioner of Safety, Richard M.
Flynn, Department of Safety, James H. Hayes Safety Bldg., Hazem Dr., ~ncord, NH
03305.

He could calculate an approximate mileage figure within a day of our request. He would
do this by dividing the revenue dollars by the tax rate per mile.

The information has previously appeared in a report sent to his office on a regular basis
from the computer reports division, but that report has been streamlined and does not
include mileage. He knows that some kind of vmt would still be obtainable, but does not
know exactly how difficult it would be to do so.

The mileage is available, but Inter- and Intrastate trucks cannot be separated. If needed,
using some assumptions, the 3 axle trucks and the tractor trailers could be separated.

The MIS (Computer Statistics Division) could generate the mileage numbers if a formal
request was made.

A program could be written to produce the vmt. The offim charges a fee of approximately
$100 for information. Depending on the kind of information requested, the price of may
vary.

The total tax dollars collected could be given to us. We divide that by the amount of the
tax to get the number of gallons used, and then use MPG to calculate the mileage. He
suggested I call the State DOT, because they use road surveys (maybe HPMS) to collect
that type of information.



Continued

State Contact Person Phone Number Information

South Dakota Mrs. Bouzek (605) 773-5335

South Carolina Robert Cromer (S03) 737-4S72

>
~
* Utah Bob Jensen (ml) 530-606s

Virginia Bill Fulcher (S04) 7S6-248S

Washington Contact not named (206) 753-6900

West Virginia Mark Peyton (304) 34S-3456

Wyoming Donavon Bright (307) 777-5293

The mileage is available, but the information could not be released until approval from the
Deputy Director of the Motor Vehicle Division. The Deputy Director’s phone number is
(605) 773-5747.

The information from the fuel tax reports is entered into the computer, but he has no idea
if the information about mileage can be summed and cxtractcd. In order to find out if the
information is available, we need to send a written request to the South Carolina Tax
~mmission, Office Service Division, P.O. Box 125, Columbia, SC 29214. At the very least
they could give us the total revenue for each quarter, from which we may be able to intimate
Vmt.

The mileage could be calculated by taking the taxes collected and converting them to gallons
of fuel used, and deriving mileage from fuel use and mpg.

A Road Tax Report is compiled every year for the State General Assembly which covers
the last two years of data. This report gives various breakdowns of vmt - Private, For Hire,
Interstate, and Intrastate.

The mileage information would be available by sending a written request to Mr. Ildefonso
Origenes, Dept. of Licensing, Fuel Tax Section, P.O. Box 9228, Olympia, WA 98504.

The Motor Carrier Road Tax Division is able to get information on the mileage of individual
accounts from the computer system, but cannot generate totals for the mileage. The
information is in the computer, but it would require a programmer and funding to retrieve
the information.

The miles reported in the state include all miles driven in the state, which includes the rural
dirt roads. There is an approximate percentage that can be applied to the total vmt to take
out the backroad travel. The mileage includes Interstate and Intrastate vehicles, and there
is no way that the two can be separated in the vmt figure.
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INTERNATIONAL REGISTRATION PLAN APPLICATION FORM,
SCHEDULES ~ B, AND C
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GLOSSARY

COEFFICIENT OF VARIATION

The coe~flcient of ]~a~-iation is a measure of relative dispersion equal to the ratio

of standard deviation to mean.

Also, let O be an estimator of a population parameter O. For a given sampling

plan, the value of O would vary from sample to sample. The average value of O over

all possible samples is called the expected value (or mean) of O and is denoted by E

(0). The standard error (or standard deviation) of O, denoted by

variability (or dispersion) of O. The coe~ficient of ]~an”ation is the

relative to E (0). That is,

Coefficient of variation of ~ = “@—.

E (@)

DOU (or STUB CHARA~RISTIC)

O., is a measure of

standard error of O

A domain is a proper subpopulation of a target population about which some

characteristics may be desired. For example, suppose a sample is selected from all of

the trucks in the U.S. Then the straight trucks that appear in the sample can be

used to provide some estimates of certain characteristics for the set of all straight

trucks in the U.S. In this context, the subpopulation of all straight trucks in the U.S.

is a domain. The stub characteristic would be “straight truck.”

EXPANSION FA~OR

An expansion ~nctor for a sample is a number that multiplies a quantitative

sample characteristic to produce an estimate of an analogous quantitative target

population characteristic. For example, under simple random sampling of size n from

a population of size N, the expansion factor N/n times a sample total is an estimator

G-1



of a target population total. There are many variations of expansion factors that are

determined by the method of estimation and the method of sample selection. For

example, the expansion factor used in HPMS is the ratio of the total mileage in a

stratum to the total sampled mileage in that stratum. Alternate exPres5jons for

expansion factor are r~king factor and inflatwn factor.

NONRESPONSE RATE

The term nonresponse refers to the failure to measure completely the units in the

selected sample. In its simplest form, nonre.sponse rate means

nonresponse rate= (# of units in the sample that did not respondj

(# of units in the sample)

Note that

response rate = I-(nonresponse rate).

It is worth noting that there are many variations of the above definition of

nonresponse rate and it is not always immediately clear which one is being used in a

specific application.

PARAMETER

Any characteristic of a population is called a parameter. Generally, the value of

a parameter is unknown and must be estimated using sample data. VMT for the

U.S. population of trucks for a given year is an example of a parameter.

SAMPLING FRACI’ION
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If the number of units in the target population (i.e., sampling frame) is N and

the number of units in the sample is n, then the sampling faction is a n/N.

SAMPLING FRAME

In its simplest form, the sn)npling flame is an explicit listing of the units in the

target population. The sampling frame is the set from which a proper subset

(sample) is taken.

More generally, the salnpling flame can include the materials or devices which

delimit, identify, and allow access to the elements of the target population. In a

sample survey, the units of the frame are the units to which the probability sampling

scheme is applied. The sfl~npling flnine also includes any auxiliary information

(measures of size, demographic information) that is used for (1) special sampling

techniques, such as, stratification and probability proportional to size sample

selections; or for (2) special estimation techniques, such as ratio or regression

estimation.

TARGET POPULATION

The targel poplilfltion is the set of all units or elements about which information

is wanted. For example, in NTTIS the target population is the collection of all large

trucks in the U.S.

*U. S. GOVSRNME~P~C O~m:1989 -74 E-l Iv 00114
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