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EXECUTIVE S-Y 
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 commcrcc and 

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

(1) 

(2) 

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

Nationwide Truck Activity and Commodity Survey (NTACS) from lhe  Bureau 

of the Census, 

National Truck Trip Information Survey (NTTIS) from the University o f  

Michigan Transportation Research Tnstitu te (UMTRI), 

Highway Performance Monitoring System (HPMS) from the Federal €-Iighw:iy 

Administration (FHWA), Departmcnt of Transportation, 

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

Agreement (?ETA), and 

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

Vehicle Administrators (AAMVA). 

(3)  

(4) 

( 5 )  

(6)  

TIUS, WACS, and NTTIS are designed to provide data on the physical and 

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

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

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

NTACS, and NTTIS are sample surveys that obtain information from truck owners or drivers; 

€IPMS collects traffic counts and pavement conditions data from sample rvad sections; and 

state fuel lax reports (or IFTA) and IRP registrations are r~qu i i cd  by law. 

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

jurisdiction (interstate vs intrastate), (ii) carrier type (cotnmon, contract, exempt, o r  private), 

(iii) truck weight, and (iv) state(&) where travel occurred. At present, nonc of the six d a ~ r  

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

can provide estimates a t  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, NTTIS, and NTACS come close to providing estiniatcs at thc state lewl. 

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

and (ii) interstate indicator for private carriers. NTTIS will need an  increase in sample s i m .  

I-IPMS will be a strong candidate as a data source, in conjunction with other data sourccs, 10 

determine growth factors over time. IRP and state fuel tax (IFTA) can provide uscful state 

level information on  heavy trucks if all states become members of IKP/IFTA. A 

comprehensive list of limitations associated with each data source in providing cstirnarcs a t  I he 

statc level i s  included in this memorandum. 

Although several attempts were made in this study to  bring together the sirengills oC 

different data sources such that all indicators could be synthesized and that reliable cstiniaic.5 

might be generated, none of them was successful. Currently, lhrcc of the main obstaclcs i n  i hc  

attempt to synthesize different data sources are: 

(1) 

(2) 

At present, inforniation at  the state levcl is either incompletc or insufficicnt. 

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

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

truck weight) included and excluded are different in thcse data sources, and (tic 

sampling or registration period considered in these data sources are n o t  

consistent. 

Complete results from the 1957 TIUS are not available. NTACS has not bccn 

implemented, and State fuel tax (or IRA) and IRP are  not readily obtainablc. 

(3) 

The outlook of these six data sources in terms of thcir developments in the futurc arc: 

(1) TIUS will be conducted every five years; (2) MPMS will be available every ycar; (3) i t  is 

likely to bc a long process before all states become members of IRPIIFTA; (4) NTACS’ Tuiurc 

i s  likely to depend on the extent of users’ support; and ( 5 )  NTTIS’ future i s  subject i o  the 

funding availability. 

Because none of the currently existing data sources can meet the estimation nccds, B 

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

data sources (e.& extra burden on the respondents by including two additional quesrions in ihc 

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

1.1 BACKGROUND 

The Office of Motor Carriers and other units of the Federal Highway Admini~~ra t ion  

(FHWA) require estimates of the numbers of commercial vehiclcs opcraling in intcrslatc 

commerce and their vehiclc milcs of travel 0. These estimates are essential for: 

o determining accident exposure and accident r a t a  for vehiclcs that arc subjcct to  

FHWA safety operations, 

determining highway investment needs and cost responsibilities related to  

vehicles that are subject to  FHWA safety operations, and 

estimating the economic and operational impacts of FHWA policies and 

regulations that affect interstate commercial vehicles. 

o 

o 

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

estimated from the Bureau of Census’ Truck Inventory and Use Survey (TIUS), FHWA’s 

Highway Performance Monitoring System (HPMS), vehicle registrations rcporeed by thc 

states, and, when it becomes available, the Nationwide Truck Activity and Cornlniodily 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 o f  vchiclcs 

operating in interstate commerce and thcir VMTs. They arc: 

o Nationwide Truck Trip Survey (N7TIS) of the University of Michigan 

Transportation Research Institute (UMTRI), 

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

Vehicle Administrators (AAMVA), and 

fuel consumption reports by the states, by the U. S. Trcisury DeparLnient, and 

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

o 

o 

Whilc some of these data sources arc designed t o  obtain estim;ites o f  lhc numbcr ol 

trucks (interstate and intrastate combined) and their VMTs, some are designed t o  collect 

different highway usage characteristics. While some are statistical samplc surveys, others :lie 

total reports (ccnsuses) rather than samples. Given its project-specific goals, each data 
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source has its own scope in terms of the data collection method, t:irgct population, diiia 

items collected, level of data aggregation, and data validation and cstiination proccdidrcs. 

Conscqucntly, different data collection objectives result in inconipatihlc and 

inconsistent cstiinates o f  VMT and of the numbcr of trucks operating in interstate coninicrcc. 

The levels of inconsistency and incompalibility are amplified significantly when disagrcgarc 

csrimates arc required, brokcn down by carrier type (Le., common, contract, and priwlc) and 

by state. Controversy exists ove,r the best method of combining these data into cstiniatcs of 

the number of trucks that arc operating in interstate commerce as well as cstim:rtcs o f  ihcir 

VM'T's by carrier type and by state. This study focuses on addressing this controversy. 

The study has two major objectives: (1) to evaluatc thc sources of data rclativc i o  

thcir ability to provide cstiniatcs of the number of trucks opcrsting i n  iiitcrslntc commerce, 

a n d  the associated VMTs, and (2) to recommend and test the most reliable and cost-clfccti\c 

estimation method. A pre-determined guidelinc for this study is that i t  docs not involve or 

r ~ c ~ i t i m c n d  any iicw data collection effort. In ihis memorandum, results of thc first p i I t  0 1  

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

1.2 PARAMETERS OF WTEREST 

In order to evaluate various data soiirccs in terms of their ability to cstimntc ihc 

number o f  trucks that operate in interstate comrnercc and their VM'l's, i t  is csscniid i o  

dcfinc the psrainetcrs first. Depending on the level of data aggregarion (Le., slate 01' 

nntional level), two sets o f  parameters are defined - one at the state Icvcl, and the oihcr ;I[ 

thc national level. 

First, let the target population be defined as 

II = {U, 1 Ui is a truck with Gross Vehicle Weight Rating (GVWR') > 
10,000 pounds operating in interstate commerce (luring a given year in a i  

least one of the 48 contiguous states or  Washington, D.C.) 

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

particular ycar. These strain. arc: 

'Gross vchicle wcight rating (GVWR) is the wcight of a vehicle when loaded to its capacq.  
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Stratum 1 - tbosc trucks Ibat ispcratcd most of thc time during the  
paiticular y w r  as a private carrier, 

Stratum 2 - those truck., Lhat operated niost of 1hc time during the 
paat icul ;~ year a\ a common carrier, 

0 >traLurn 3 - t h o x  lrucks t h a ~  operated most of rile time during thc 
pcirtrcuim year ii:i a contract carrier, and 

Srratum 4 - thosc btucks lhaa operated most ol the time during thc 
pditicular year 3s a n  "exempt" carrier. 

The trucks in I.7 (refer LO Equation (1)) can be lurthcr carcgorizcd as follows: 

N, Trucks 

Stratum 2 
(Common) 

- 

Nz Trucks 

Stratum 3 
(Cimtracr) 

N, TI-ucks N, Trucks 

whrrc  IJ,, i s  the 1'" truck in stratum i o T  a 

3, ."., N,. With PJ, Lrtriks in sltatur'n i, iller:; arc in total N (i  e ,  N , + N , + N j + N , ~  ttucki \j it11 

GVWR greatci than 10,000 lbs opei;r(ing in interstate wmmcrtc. 

ticialar year for i = 1, 2. '3, 4, aiid j I ,  2, 

-+ --t 

Wirh tach U,,, tlicrc ;ire two vectors, VMT,, and 'I7,,, nssocistcd Y V I I ~  i t .  
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where 

VMT;,, = the number of miles traveled in statc k for truck j of stratum i during thc 
particular year, and 

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

Let 

where 

1 if VMT,,, > 0, 

0 if VM'T,,, = 0, 
Tqk = 

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

T 1.k :z total number of "different trucks" in stratum i that travclcd in state k diiIiiig 

the particular year. 

It should he emphasized that (1) T, , i s  not the number of "different trucks" in stratum I ,  and  

(2) T does not equal thc total number of heavy trucks (with GVWR > 10,001) pound\) 

operating in interstate commerce in the Unitcd States. 

"different trucks" that travelcd in state k during the particular year. 

However, I', is thc number ol 

1.2.1 Paramctcrs at thc Statc Levcl 

Two parameters of interest at the state level are: 

VM1'lk = C VM-rl,k = the total number of miles traveled in state k by all trucks i n  
j stratum i during the particular ycar, and 

R, ,  = VMr,k!I',k= the average VMT per truck in stratum i travclcd in s u t c  k during ~ h c  
particular ycar. 

In tabular format, these parameters can be expressed as Tables 1.1 and 1.2. 
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Table 1.1 VMT of Trucks 

with GVWR > 10,ooO lbs 
Operating in Interstate Comnicrce and 

State Private Common Contract Exempt Row ’Mal’ 

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

’ Represents the total nationwide VMT traveled by the trucks in stratum i. 
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Table 1.2 Average VMT per Truck 
Operating in Interstate Comrnercc and 

with GVWR > 10,000 Ibs 

Carrier Type 

State Private Common Contract Exempt 

AL 
AR 
AZ 
CA 
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1.2.2 Parameters at the National ltlrel 

Three relevant parameters at the national level are: 

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

(2) VMT,,. = C C VMT,, = total VMT of these trucks by carrier type i, and 
j k  

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

Note that T, = C C T,, is not equal to Ni,,. 

j k  

1.3 DATA SOURCES 

Six major data sources are evaluated in this study: 

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

Nationwide Truck Activity and Chnmodity Survey (NTACS) of the Burcau 
of' the Census, 

National Truck Trip Information Survey (N'ITIS) uf the University of 
Michigan, 

Highway Performance Monitoring System (HPMS) of the FHWA, 

State fuel tax rcports, and 

International Registration Plan (IRP) of the AAMVA or Wesrcrri Proratc 
Agreement. 

The first three data sources are "nationwide" sanple  survcys which are likely to bc 

conducted periodically - TIUS and NTACS every five years, and N n I S  evcry two years 

providcd there is sufficient funding. The remaining three data sources are collected unilcr 

reporting systcms which provide uninterrupted annual data. These data sources are cvalunlcd 

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

assessed based on the following sct of questions: 

(1) the number and kinds of vehicles included; 

(2) accessibility of the data to a user; 
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(3) frequency of the data collection; 

(4) time lag between the data collection and availability to the public; 

( 5 )  the vehicle configurations and vehicle definitions. 

Table 1.3 siinitnarizes data availability, data collection frequency and method, and dara 

coverage of each of the six data sources. As mentioned earlier because each data SOUI'CC 1i;ks 

its own project-specific goal in its data collection effort, it should be rccniphnsizcd that  thc 

cvaluations are not made on the basis of how these data sourccs perform in gcncral o r  w i t h  

respect to their irireiided uses. Instead, the evaluations are made on the basis of how ihcsc 

data sourccs 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 aniiually the numbers of trucks operaLing i n  

interstate commerce and their VMTs by carrier type and by state. TIUS is discussed i n  

Chapter 2; NI'ACS in Chapter 3 ;  N?TIS in Chapter 4; HPMS in Chapter 5 ;  st;itc fticl tax  

(lata in Chapter 6; and IRP in Chapter 7. Each of these chapters begins with a bricf 

dcscription of the data sourcc, followed by discussions on sampling frame, saniplc sizc 

dctcrmination, sample sclection, data collection, and estimation procedures. The 1irnit;rtions 

and strenglhs of the data source are noted at the conclusion of each chapter. Finally, ;I 

summary of the evaluation results is presented in Chapter S. 
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Table 1.3 
Data Availability, Data Collection Frequency 

and Mcthod, and Data Coverage of Each of the Six Data Sources 

~~ 

No. of states T i  lag 
covcrcd Interstate Carrier between 

Initial Collcdion (contiguous Motor carrier type Trucktype C ~ u e C r i  Variable data am.zion 
Source ycar Crcquency 48 di U.C) indicator indicator included method collected & assimilation 

TIUS 1967 5 Yr All 

NTACS 1959 5 yr All 

b All except v, N R I S  1954 
Oklahoma 

HPMS 1978 Continual All 

FLJEL Vary by Continual All 
TAX statec 

IKP 1973 Continual 39 

Yes Yes Ail Sampling Truck mile 2yr 

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

each truck) 

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

N O  No  All Sampling Traffic count 10 months 

Some states Some slates Vary by Accounting Gallonage, truck Vary by 
state' mile or revenue state 

6 months Yes Yes >26K GVWR Accounting Truck mile 

a 

' 
Since the NTACS has not been iinplemented yet, the time lag between data collection and assimilation is unknown. 

One t ~ m e  data colleitm &for!. 

Some states require witten requests, somc require funding to support software developmenl in retrieving data, and some provide data upon request. 





z ‘TRIJCK INVENTORY AND USE SURVEY (TIUS) 

21 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 o f  private and commercial trucks registered (or licensed) in each statc during ’TIUS’ 

sample years. 

Frequencv of Data Collection: 

The survey, as part of the nation’s economic surveys, is required by law to bc 

conduclcd every 5 years for the years ending in 2 and 7. Thc ncxt suivcy is 

scheduled to be taken in 1903 for the year 1992. Data are collccted b y  lhc 

U. S. Bureau of the Census. 

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 t a p s  for sale by lhc  U. S .  

Government Printing Office. Other data formaw: are also availahlc upon 

request from Customer Services, Bureau of the Census. 

2.2 SAMPLE DESIGN 

2.21 Target Population 

‘Thc target population for TIUS consists of all of the trucks that wcre in  opcraalion 

and registered in one of the 50 states or the District of Columbia, except for the follow in^: 
- trucks owned by federal, state, and local governments, 

- ambulances, 

- buses, arid 

- motor homes. 

2.2.2 %impling 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 a t  the estimation step. The sampling frame for TIIJS is rhc 

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

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

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

2.2.3 Sample Sclcction : A Stralilicd 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, 

small single-unit truck with GVWR less than 26,000 Ibs., 

large single-unit truck with GVWR greater than o r  equal t o  26,000 

Ibs., and 

Stratum 3 - 
Stratum 4 - 

Stratum 5 - truck tractor. 

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

files were modified by K. 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 fivc 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 Sizc Dctcrminatjon 

In order to determine each state’s sample size for the 1987 TIUS, the Burcau of thc 

Census used Arkansas data from the 1982 TIUS to provide ncedcd statistical inl‘ormntion 011 

the target population. Arkansas data were used simply because they wcre the on ly  (lata 

available a t  that time. Arkansas’ data showed that for a typical characteristic (for example, 

vehicle age) 42 percent of the cells’ had a coefficient of variation (CV) greater than 0.10; 

’ Ilefincd by the stub characteristic. 
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Strata 
1 

2 

3 
... 

.- K l  

\ 
5 \ ’, \ ‘  ‘, State k N . ,  Trucks 

\ , \  

\ 

\ 

\ 
\ 

1 A simple random 
\ sample of trucks 

\ 

Strata Descriptions 
\ 

L 
‘J, -- -__ 1 Pickup 

2 Panel trucks, van, utility vehicle, \ from this stratum 

jeep and station wagon on truck chassis. 

3 Small single-unit truck with 
GVWR less than 26,000 lbs. 

4 Large single-unit truck with 
GVWR greater than or equal to 26,000 lbs. 

5 Tnick Tractor 

\ 

t in State k .  
i 
\ 
\ 

$ 

\ 
\ 

i 

u 



25 perccnt between 0.05 and 0.10; and 33 percent less than 0.05 (ignoring zcros). B:tscd on 

these data, four broad assumptions were made in determining 19S7 state sample sizcs: 

1. 10 percent of the trucks in each state were assumed to have each charactctisiic 

that the survcy was measuring. For example, 10 percent of a l l  trucks i n  cach 

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

metals products; and 10 percent forestry and paper products, ctc. 'This 

assumption was applied to giJ characteristics that the survcy measured. 

2. Each truck was assumed to be uniquely classified into a singlc stratum (body  

tYPe)* 

3. Coefkients of variation (Cv's) were assumed to be cqual t o  0.10 h r  :ill : t r a t a  

across all statcs. 

4. Based on a "fictitious" characteristic, thc propol-tion of trucks i n  tach siraturn 

having this "Pictitious" characteristic was assumed to be 10%. [or  all s(;ttcs. 

Given the four assumptions stated above, the sample size for state k can be derived b y  

formula (2.1) which is a standard tcchniquc in stratified random sampling (Cochr:in, 1977):.' 

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

C = coelfiicient o f  variation = 0.10, 

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

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

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

= 0.10, 

pi = proportion of trucks in stratum i having a particular characteristic = 0.10, and 

qi = 1 - pi = 0.90. 

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

Cochraii, Sampling 'Techniques, John Wiley e( Sons, 1977. 

1 4  



(0.09) N,: 

(0.l4) N.: 
- - 

= 900. 

Note that since saniple size nuk for state k is not a function of either N,, (thc toial numhcr 

of trucks in stratum i registered in state k) or N.k (total nurnbcr of trucks registcrccl i n  w i c  

k) under the assumptions, no, is denoted by no for simplialy. To take into account thc linitc 

population correction factor, no for state k was adjusted as in formula (2.3): 

(2.3) 

where no = 900 and N ,  = total number of trucks registered in slate k. Once mnplc si/c n h  

o f  state k was dctermincd, the sample size for stratum i in state k, qtr was calculated by 

using formula (2.4): 

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

Since p, = 0.10 and q, = 1 - p, = 0.90 were assunied fur all strata, Cormula (2.4) 

r cd u ces to : 

(2.5) 

Hence, the sample size for stiatum i in state k was proportional lo the ratio c?f thc  t0, ; i l  

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

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 \irata \ x r c  

ncedecl. Formula (2.3) and (2.4) were modified assuming that the state truck p ~ ) p u l a i ~ m  

consisted of trucks in strata 3 through 5 oniy. ‘I‘hcse new state stratum camplc sizcs (Lor 

m a t a  3 through 5 )  replaccd the much smaller values of n3k, n,l, and risk. S u i n m q  each 

statc’s new sample sizes yielded a new total nationwidc saniple size o f  S3,4S1 which was ;In 

adequate saniple size for the 1987 TIUS. 

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

5 )  were too small t o  select sufficient subsdmples of these trucks for YTACS, which IS ;I 

follow on survey to the 1987 TIUS. Therefore, the samp!e sizes for strata 4 and 5 wcrc 

lurther adjusted to achieve much larger sampie sizes for strata 4 and 5. Thcse ncw s iatc  

stratum sample SiLes replaccd thz much smaller values of nJk and ntk arid provided ;I bctlcr 

repiesentation o f  long-haul commodity-carlying trucks in the survcy. Thc tinal sample s i x  0 1  

rhc 19S7 TIUS was 134,321 trucbs which was an  increase of 14,000 trucks from the 19S2 

TIUS. Appendix 1 gives a nomerical example of how the 13S7 TIUS preliminary samplc 

s i m  were dctcrrnined for the state of Washington. In addition, Appendix 1 prcscnts a iahlc 

showing how the samplc sizcs change for certain values of pl, p2, pj, p.,, and ps (also P)  t k r t  

a re  not all cqual to 0.1. 

2.3 SURVEY MET11IOD 

2.3.1 Data Collcciion P r t d i i r c  

Data were collected lor TIUS through questionnaires which wcrc sent to the o\viicr\ 

of trucks sampled for the suivey. Report Forms TC-9501 wcrc m i l e d  to owners of trucks 

with GVWR less than 26,000 pounds, while Report Forms TC-9502 were niailctl 10 o w n c i h  

of trucks with CiVWK heavier than 26,000 pounds. Thc dilference betwecn Forms TC-9501 

and TC-9503- is that Form TC-9502 contains approximately seven more qucstions which ; IIC 

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

The forms wcre mailed out during thc period between Januaiy 19SS and JUJX 19SS 

l o  the owiicr identitied in the registration records as of July 1, 1987. The owner was 1 0  

re\pond on ly  for the truck idciltified by the vchicle rcgistration information imprinted 011 thc 

form, rc.ar~lccs whether he/sh.c2all owned [he vehicle. 
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In order to minimize survey nonsampling errors such as nonresponses, several lollow- 

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

nonresponse rate but they also minimized item nonresponscs. 

The information received on the returned questionnaires were processed through a n  

extensive computer editing process. Respondents of the questionnaires which contained 

questionable responses were contacted again for verification of their responses, 

2.3.2 Editing and Imputation Proceduresu 

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 IWO 

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, n 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, vehiclc 

type, number of axles, engine type, area of operation, and truck's major usc. After thest: 

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 substitutcd (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 charactcristics (truck 

age, vehicle type, area of operation, truck's major use, etc.) are grouped in an "imputaiion" 

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 fdr 

annual miles and lifetime miles. 

"1987 TIUS - Specifications €or the Computer Edit of Data Entered Form, Part I1 - Aniiual and J.ifctiiiic," 
Bureau of the Census Internal Memo froin H. N. Hamilton to B. M. Cohlcn, Decembcr 1987. 

"1987 TIUS - Imputation of Annual and Lifetime Miles," Bureau of Census Internal hIemu f r o m  11. N. Il~iinilton 
to B. M. C~hen,  December 22, 1987. 
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If a returned survey form contained a nonresponse for a particular data item o t h e r  

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

appears in a "not reported" category in published data. 

2.3.3 Response Rata 

The complete results of the 1987 TIUS will not be publishctl until mid 1990, hcncc 

thc response rate for the 1987 suwey is not known at this point. How~cvcr, the rcsults f rom 

the statc of Washingtori ale available, and the response rate for Washingrun was 81.1 

perccnt. For reference purposes, the response rates lor the two previous ?'IUS su~veys nerc 

90 percent in both 1977 and 19S2. 

2.4 F s m r I O M  PROCEDBJrn 

In each stratum, estimates of the number of trucks for each ch:iracteri:itic wcrc 

estimated by expanding the observations froin the respondcnts to represent all trucks i n  ihc 

stratum within the scope of the survey. Factors uscd to expand sample data wcrc (Nlk / r ik j ,  

where rik was the nurnlm of respondents in stratum i in state k. This type o f  cstiniation 

procedure replies on  an assumption that the characteristics of iioiirespondcnts arc  the same 

as those of the rcspondents. 'The amount of bias introduced by this practice dcpends on ihc 

extent to which the nonrespondents differ from the respondents. 

The stratum esriniates were summed across strata to form the estimates lor c:rch 

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

2.5 EVALUATION m u m s  
Figure 2.2 demonstrates the data item availability of the TIUS in terms o f  its : rb i l i ty  

to estimate the numbcr of large commercial t.rucks and thc associated VMl's by statc and ty 

carrier type. For example, data on trucks that registcred in Alabama are availablc for 3 

carrier types (common, contract and exempt). However, data o n  trucks that t.r:Irgcd i n  

Alabama but ~gig~r~fi outside the statc of Alabama are  pm available. As a rcsult, Ihc i o t a 1  

numbcr of trucks that traveled in ,4labama and the associated VM?' arc not  available. MoIc 

specific limitations and strengths are cluce~rnentcd helsw. 

18 



__ 

Ab 

..__ 

AZ 

._.. 

AR 

_ - -  

e 
e 
0 

__ 

Totai 

Figure 2.2. Data Availability by State, by Carri Type frQm 
,I w'? : VMT e : No. of Trucks Operating ~ _ _ _  in Interstate Commerce ORNL-DWG 89-14370 

Exempt ......... 

e 
e 
e 

Privets 
Common 
Contrstl 

Exempt 

AZ 

State Registered 

.................................................................. 

0 

0 
0 

y 
Row 
Total 

......... 

......... 

_.._.--- ~ 

__-- 

>t= Row totals are the parameters of our interest 

TlUS can not distinguish between inter- and intrastate for private carriers. 



25.1 Limitations 

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

the truck odometers). Data from the NITIS suggested that annual niileagc from 

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

mileage (Campbell, etc., 198Q6 

TIUS data were not adjusted to correct for the duplicate registration from state 

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

counting problem in the R. L. Polk rcgistration data).7 

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

contract and common carriers only), traveled lr and outside of the homc state, i t  

does not specify how many nor in which states the vehicle has traveled ourside 

of the home state. 

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 1wo years before the comiplctc 

survey results are made available to the public. 

If the body type of a truck can not be determined, it was catezorizcd 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 

classify 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 thc 

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

Campbell, K., ctc., 19S8, "Analysis of Accident Rates of Heavy-Duty Vehicles," Technical Report 
17 of the Transportation Research Institute, University of Michigan, Ann Arbor, Michigan, p 23. 

?he issue concerning the level of duplication in Polk registration files is a difficult one. The following was Icarncd 
in telephone conversations with Eric Marr (Project Manager, R. L. Polk and Conipany) and Kent Campbell 
(UMTRI). Based on Mr. Marr's previous experiences with manufacturers' recalls on trucks, and  hen Polk pullcci 
together a nationwide list and matched i t  with the Vehicle Identification Numbers (VINs), 1 to 2% duplications 
were noticed. However, according to Mr. C~mpbell's recollection of one of his conversations with a Polk staff 
ineniber in 19S2-83, the level of duplication increases as truck sizes increase, and the level could be a s  high a s  
8% (Mr. Marr of Polk did not dispute this figure for large truck). Currently, OKNL is not awiire o f  any 
documented estimates of the levels of duplication among state truck registrations. 

Numbcr SS- 6 

20 



(6)  Based on a “fictitious” Characteristic, all p:s were assumed to be 0.1 for strata i n  

all states. The level of the impacts of this assumption in determining the 19x7 

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. Fori computation 

of sample sizes for the state of Washington assuming other values of p,, sec the 

second part of Appendix 1. 

25.2 Strengths 

The 1952 TIUS had a high response rate of 90 percent. The Bureau of thc 

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

telephone in an attempt to improve the response rates. 

Each stratum in the TIUS was relatively homogeneous due to Polk‘s e fo r t  at 

standardizing cach state’s vehicle body-type categories. A possible exception lo 

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

category. 

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

a standard sampling technique. 
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3. NATIONWIDE TRUCK ACTMTY AND COMMODITY 
SURVEY (NTACS) 

3.1 GENERAL INFORMATION 

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

commodities carried, safety features, operational characteristics, and relationships between 

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 sincc 

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

Frequency of Data Collection: 

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

a regular component of or supplement to the yuitiquennial 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 DESIGN 

3.21 Target Population 

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

spccifically, 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 19S7 TIUS." 

3.2.2 Sampling Frame 

The sampling frame for NTACS is the same as that for TIUS. However, the 1989 

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

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

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

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

3.2.3 Sample Selection: A Stratified Two-Phase Threestage Design 

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

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

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 onc o f  

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. I n  rhc 

second stage, two one-week periods (for long-haul trucks) or  one one-wcek period (for o ~ h c r  

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

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 arid one substitute day for each selected "other" truck. The nccd 

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. 

3.2.4 Sample Size Delcrmination 

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

preliminary sample size is about 31 percent of the total 1957 TIUS sample size. The NTACS 

sample will be divided among the strata approximately as follows: 
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1. 16,000 long-haul commodity-carrying trucks, which includes &l TIUS 

sampling units which were principally engaged in long-haul transportation 

in 1987 (HAUI.,=l); 

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

sampling units which were principally engaged in local-haul transportation 

in 1987 (HAUL=2); 

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

(HAUL==3); and 

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

(HAUL=4). 

2. 

3. 

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 dcterrnined 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 

o 

o 

commodity- and noncommodity-carrying truck tractors; 

commodity- and noncommodity-carrying pickups and vans; and 

all commodity- arid noncommodily-carlying trucks. 

28 



33 SURVEYMETHOD 

3.3.1 Data Collection Procedure 

Two questionnaires will be used. Form NTACS-2 collects data from long-haul 

commodity carrying trucks and Form NTACS-1 collects data from all other trucks. Vch~clc- 

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

questionnaires. Mail-out of the questionnaires is expected to begin in September 1989 lor 23 

4-week periods. Each questionnaire will be mailed to the vehicle owner a t  least two wecks 

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 somc tinic 

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. I f  the 

truck operates during the selected week but on neither the sample nor subs~i~uted  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. 

Responses will be edited for reasonableness and consistency. The physical 

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

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

industry standards and from knowledge of the operation of various carrier types. 

3.3.2 Response Rate 

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

3.4 ESTIMATION PROCEDURE 

Specific parameters to be estimated and the method of estimation have not bee11 

determined. 
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3.5 EVALUATION RESULTS 

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 Limitatiom 

There are four points where NTACS data will be limited: 

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

number of trucks and the associated VMTs €or 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 19S7, the trucks 

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

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

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

investigation by ORNL. 

Division levcl sclection of the NTACS sample might limit publication of reliablc 

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 Streagths 

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

interstate commerce and the associated VMTs by state and by carrier type were idcntified. 

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

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

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

calculate the number of trucks operating in interstate commerce and the 

associated VMTs by state and by carrier type (i.e., in the questionnaire, therc 

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

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

carrier types to  the total number of interstate trucks and the associated VM'Ts 

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 nonrcspondcnts 

will have been respondents to TIUS. 

NTACS could be used to identify seasonal variation because sample days will bc 

spread throughout the year. 

(5 )  
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Figure 3.4. Data Availability by State, by Carrier Type from NTACS 
J : VMT 0 : No. of Trucks Operating in Interstate Commerce ORNL-DWG 83-14374 
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4. NATIONAL TRUCK TRIP INFORMATION SURVEY (NTTIS) 

4.1 GENERAL INFORMATION 

According to Campbell,8 the purpose of the N l T I S  is 

"To provide population estimates and descriptive 

statistics on the national population of large trucks 

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

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

of the owner and the truck However, infoimation on 

the day-to-day use of the truck is lacking. The NTT'IS 

is designed to provide these additional data elements." 

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

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

N'ITIS was conducted by the University of Michigan Transportation Research Institute 

(UMTR I). 

Frequencv of Data Collection: 

NTTIS was a one-time data collection effort, implemented during the period 

between 1954 and 1987. 

Availability of Data After Collection: 

Complete results of the NTTIS became available in 1988 in the report by 

Campbell, Blower, Gattis, and W ~ l f e . ~  

Campbell, K., 1986 "Population Estimates From the National Truck Trip Inforination Survey," 'I'ransportalion 
Research Record, Report Number 1068, pp. 76-84. 

Campbell, K., etc., l98S, "Analysis of Accident Rates of Heavy-Duty Vehicles," Technical Report NunTlxr SS- 
17 of the Transportation Research Institute, University of Michigan, Ann Arbor, Michigan. 
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4.2 S M a L E  DESIGN 

4.2. P Target Populatbn 

The target population for NTI'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 NTI'IS was M. 1,. Polk and Company. Vchiclc 

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

tri.icks with model years before 1973. Hence, the NTTIS sampling frame incluclcd the: 

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

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

registrations from state to state were able to  be eliminated. 

'l'ruch 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 GVWK); all passenger vehicles (such as passenger vans, recreational vchiclcs); 

farm tractors; and government-owned trucks. 

4.2.3 Sampk %kction : A Stratifid Two-Stagc CPmter Design 

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 rhc sample, four days of detailcd 

travel data over a twelve-month period were collected. The dctails of the two stage, 01 t h c  

sampling Scheme are indicated below. 

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

in each state. 

Selection of four sample days. One from each qiiaiter o f  the 12-morjtiz 

period for each truck selected in Stage 1. 

Stage 2. 
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4.2.3 Sample S i x  Icdetcdnation 

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

of variation (CV) for estiniators 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 nonrcsponse rate 

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

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 strata. 

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

2,497 -t- 5,497 + 150 = 8,144 trucks. However, due to the misclassification of trucks, lhcrc 

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

2,601 tractors and 2,511 straight trucks. Figure 4.2 illustrates the NTTIS sampling 

procedures and the corresponding number of responses over time. 

4.3 SURVEYMETHOD 

4.3.1 Data Collectiora Procedure 

Data for the NTTIS were collected primarily through the telephone. Mail was used 

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

In Phase 1 (between January through mid-May 19S5), initial contacts were made with lhc 

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 

selccred 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 Appcndix 4. 

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

sample truck (Phase 2 was €or the first sample day, etc.) Attempts were made to obtain 
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Table 4.1 Fsarnc Totals and Sample S i m  for the NTITS 

Straizht Trucks Tractors Unknown 
State Frame N,, Sample nil Frame N, Sample niz Frame Nii Sample nil 

Alabama 
Arizona 
Arkansas 
California 
Cblocido 
Connecticut 
DClaWaiX 
District of Columbia 
Florida 
Georgia 
Idaho 
tlliilois 
Indiana 
low3 
Kiinsas 

Louisiana 
Maine 

Massachuser ts 
Michigan 

Mississippi 
Misso11ri 
Montana 
Nebraska 
Nevada 
New Ilaiiiphire 
Ncw Jersey 
New Mexico 
New Yr,rk 
North Ckolina 
Plorth Dakota 
Ohia 
i3klal1oma 
Oregon 
Peniisylvan ia 
Khode Island 
South Carolina 
South Dakota 
Tcnnessesee 
‘L,L-xX 

IJtah 
Vermoiit 
Virginia 
Washington 
West Vi[-ginb 
Wisconsin 
”xiyomi ng 

Total 

Kcntucliy 

Maryland 

~I/lillnt!SOKa 

42,481 
12,144 
27,099 
38.318 
30,980 
14,b25 
h,146 

600 
59 137 
50.787 
11,229 
R2,6 IS 
hl,777 
43,129 
82,622. 
56,65 1 
32,699 
12,501 
29,120 
2&97 1 
31,886 
63,353 
21,592 

25,214 
43,255 
5,143 
5,992 

30,148 
13,62h 
6 t.290 
64,948 
51,749 
68,867 

18.848 
71,012 
4,133 

20,639 
21,630 
36,651 
9Q,870 
13,455 
5,269 

45,272 
26,786 
11,177 
42,529 

‘1,2Y7 

56.462 

_ _  

56 
30 
37 
51 
41 
30 
30 
30 
78 
67 
30 

103 
82 
58 

I09 
7s 
43 
30 
38 
36 
46 
84 
30 
75 
33 
5 1  
30 
30 
40 
30 
81 
86 
69 
91 

30 
94 
30 
3 
3Q 
48 

120 
30 
30 
60 
3s 
30 
56 
30 

.- 

23,140 
9,679 

23,409 
79,238 
18,21 I 
11,793 
5,926 

487 
63,306 
33,023 
11,512 
88,942 
61,554 
40, I25 
29,544 
22,168 
29,211 
7,115 

19,701 
27,073 
40,135 
41,399 
21,042 
33,946 
11,482 
24,590 
4,070 
6,601 

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

22.561 
6 6 9 4  
4,199 

15,857 
10,261 
30,231 

115,555 
13,496 
3,732 

29,983 
22,615 
9,359 

36,911 
10,741 

_ _  

91 
60 
73 
495 
60 
60 
60 
60 

198 
103 
60 

278 
192 
125 
92 
69 
91 
60 
61 
85 

314 
129 
66 

106 
60 
71 
60 
60 

141 
60 

174 
149 
60 

235 

70 
209 
60 
60 
60 
94 

361 
60 
60 
93 
71 
60 

115 
60 

_-  

- _I 

N, = 1,691,022 nr=2.497 N,= 1,437,894 n,=5.497 N,=7.593 
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truck usage data on four sample days for each of the 2,601 tractors, but only for each 01 lhc 

2,511 straight trucks." Thus only 5,112 ( k ,  2,601 tractorb plus 2,511 straight trucks) largc 

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

The owiier of each selected vehicle was conlacted by phonc not too long afrer lhe 

assigned survey day and asked about the vehicle's travel on rhat survey clay. Individual trips 

on  the survey day were exactly mapped onto special atlases dcveloped by UMTRJ. This 

approach madc it possible to characterize each survey mile in tcrmb o f  day and night mrlci 

and various road types. 

Travel data of selected tractors wcre collected during the pel iod between November 

1985 and November 198G, while straight trucks were studied between February 19SO and 

February 1987. Hence, it sccnted appropriate to indicate that the trip data from ~ h c  N'n' lS 

was roughly for the ycar L980. 

4.3.2 Editing and Imputation Proccrlurc.. 

Based on a review of UMTRI publications and telephonc conversations relativc to 

NTTIS, data editing was both manual and computerized. When trip mileage or o ther  

information for a day obtained from maps and other analyscs diflcrcd from that rcpoi tcd 

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

After data were coniputeriLed, computer edits were run mainly lor con\istcncy chccki. 

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

model/truck type, truck weight, length, etc. When a reportctl value was questionable o r  N hcn 

a value to a particular item could nor be obtained, imputed digtires werc developed by a 

knowledgeable transportation analyst using available inlormation 

item that was imputed was "cargo weight." Thc level of innputation w a s  cstiiotrled t o  bc 

under 10 percent." 

The most c1~1111iion d a t ~  

Only 2,511 straight trucks were surveyed since the initial targeted s3mple size of straight trucks was 2,407. 

Personal communication with Kent Campbell, IJniversity of Michigan, June 1989. 
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4.3.3 WcspOns@ Rate 

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

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

the overall response rate was 86 percent. 

4.4 mrlMATION PROCEDURE 

4.4.1 &timation Proecdure for Number of Trucks 

Recall that a simple random sample of n,, trucks was selected from the ik stratum 

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

IIJN,~. Now let w , ~  = N,, / n,, =2 the sampling weight for cach truck in stratum ik. Each yk 

was then adjusted to compensate for nonresponse among the n,, trucks yielding w,: = N,, / rlk 

where rlk i s  the number of sample respondents in stratum ik. The weighting factors, y;, arc 

adjusted to account for those cases where IJMTRI was unable to obtain any informalion 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 multiplyins 

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

The state estimates were obtaincd by summing all stratum estimates. National estimates wcrc 

then obtained by summing all of the state estimates. 

4.4.2 Estimation P P O C ~ U K C  fox VMT 

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

and let vmt,, be thc total VMT of selected trucks during the four sample days for 

stratum ik. Thus VMT,, can be cstimated by using formula (4.1): 

VMT,, ::= vmt,, (36514) w,:. (4.1) 

N R I S  data niatle it possible for UM'TRI to produce three different cstimatcs ol 

average annual mileage. lhese three estimates are: 

(1) self-reported = "the respondents' estimate of annual travel," 

(2) odometer = "calculated from odnmetcr readings supplied for spccilic 

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

survey period," and 



(3) mawed = "derived from thc travel reported on the individual 

survey days inflated by the selection weights for thesc 

dates." 

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

Annual mileage estimates using these three different approaches are listed as follows: 

Tvpe of Truck 

Method of &timation 

Self-Reported 
Odometer 
Mapped 

Straight Truck Truck Tractor 

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

4.5 EVALUATION RESULTS 

Figure 4.3 demonstrates the data item availability of the NTTIS 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 NTI'IS are listed as follow: 

(1) If N n I S  is to be implemented every two years, one needs to estimate data 

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

only once, starting in 19S4. 

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 cstimatcs 

of the number of trucks. Moreover, NTTIS has a relatively small total 

sample size compared to TIUS and NTACS: NTTIS - 5,112 in 19S6, NTACS 

- 44,000 in 1989, and TIUS - 120,000 in 1982 and 134,321 in 1957. At least 

half of the trucks in 19S7 TIUS sample are mediumheavy trucks (with 

GVWR greater than 10,OOO pounds). Smaller sample siies tend to inlrodircc 

larger variances in the estimates. 

(2) 
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(3) There is a four-year lag between the time when N'ITIS 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 1986 

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

serious underestimation of the VMTs and the number of trucks could rcsult. 

There was serious misclassifkation of trucks (i.e., straight truck or truck 

tractor) in the original sampling frame. Though NTrIS estimates were 

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

than if there had been no misclassification. 

(4) 

4.5.2 Strengths 

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

each quarter, Nl'TIS has a potential to capture seasonal variation in travel 

activities. 

The sampling plan used for NI'I'IS to select the sample was stratified 

random sampling - a standard statistical method. 

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

vehicles to reduce the nonresponse rates. 

(2) 

(3) 
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Figure 4.3. Data Availability by State, by Carrier Type from NTTlS 
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5. HIGHWAY PERFORMANCE MONITORING SYSTEM (IIPMS) 

5.1 CENEW INFORMATION 

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

continually monitoring the physical conditions and usage of the systems. Morc 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 s t z m  and f o r  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 MPMS 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 govcrnrnents 

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

the year for which data are being reported. Hence, HPMS is a joint effort of FH'LVA a11J all 

of the state highway agencies, including the District of Columbia and Puerto Rico. 

Freauenw of Data Collection: 

aS a continual monitoring system, HPMS collecls data on B 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 t o  this study ;ire: 

published annually in "Highway Statistics" by the FHWA. 

5.2 SAMPLE DESIGN 

5.2.2 Target Population 

"he target population for HPMS consists of highway systems in one of the three 

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

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

- 

- Minor arterial, 

- Major collector, 

- Minor collector, and 

- Other. 

Other principal arterial, including freeways and expressways, 

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

following eight functional classes: 

(1) Urban interstate and othcr freeway and expressway, 

(2) Urban other principal arterials, 

(3) IJrban minor artcrials, 

(4) Urban collectors, 

(5 )  Rural interstate, 

(6) Rural other principal arterials, 

(7) Riiral minor arterials, and 

(8) Rural collectors. 

Unlike other data sources, such as TILJS, NTACS, and N?TIS, which focus on the travcl 

characteristics of individual "vehiclcs," HPMS focuses on the usage of individual "road 

sections." Howcver, it should be noted that HPMS docs provide information on the a m o u n t  

of travel by vehicle type as given iii  l'able 5.1, 

5.2.2 Sampling Ikmc 

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

using federal-aid boundaries are delimited. The f i ~ ~ t i o n a l  systcnis of highway routcs wi th in  

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

further broken down to "road sections" based on homogeneity in various characleristics 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 Types 

Type Co& TVpe Name and Description 

1 Motorcycles (Optional] 
All two- or three-wheeled motorized vehicles. Typical vehicles in this category haw 

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

2 

3 

4 

Passenger Cars 

Qrrjiing passengers and including those passenger cars pulling recreational or other lizht 
trailers. 

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

Other Two-Axle, Four-Tire. Single-Unit Vehicles 

classification are pickups, panels, vans and other vehicles such as campers, motot homcs, 
hearses, El Caminos, Rancheros, ambulances, carryalls, and four-wheel drive vehiclcs. 
Other two-axle, four-tire, single-unit vehicles pulling recreational or othcr light trailers aic 
included in the classification. 

All two-axle, four-tire vehicles, other than passenger cars. Included in this 

Buses 
I_ 

All vehicles manufactured as traditional passenger-carrying buses with two-axlcs, six- 
tires or three or more axles. This category includes only traditional buses functioning as 
passenger-carrying vehicles. All two-axle, four-tire minibuses should be classified as olhci 

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

Two-Axle, Six-Tire. Single-Unit Trucks 

motor homes, etc., having two axles and dual rear wheels. 
All vehicles on a single frame including trucks, camping and recreational vehiclcs, 

Three-Axle, Single-Unit Trucks 

motor homes, etc., having three axles. 
All vehicles on a single frame including trucks, camping and recreational vehiclcs, 

Four or  More Axle SinEle-Unit Trucks 
AI1 trucks on a single frame with four or  more axles. 

Four or Less Axle. Single-Unit Trucks 

or  straight truck power-unit. 
All vehicles with four or less axles consisting of two units, one of which is 3 Iracloi 
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'rablc 5.1 (Cuntinuui) 

HPMS Vchicle Typcs 

Dpc Code TYDC Name and Desujptkgs 

9 -. Five-Axle. Single-Trailer Trlicks 
All five-axle vchicles consisting of two units, one of which is a tractor or straight 

truck power-unit. 

10 

11 

12 

13 

&_or More Axle, Sinde-Trailer Trucks_ 

or  straight truck power-unit. 
All vehicles with six or niore axles consisting oE two units, onc of which is a tractor 

Five or Ixss Axle, Multi-Trailer .Trucks 

a tractor or straight truck power-unit. 
All vehicles with five or less axles consisting of three or more units, one of which i s  

Six-Axle, Mu It i-Tra i let Trucks 

straight triick powcr-unit. 
All six-axle vehicle consisting of three or  niore units, one of which is a tractor or  

-. Seven o r  More Axle, Multi-'Trailer Trucks 

i s  a tractor or straight truck power-unit. 
All vchiclcs with seven or more axlcs consisting of three or more units, one of which 
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-. Figure 5.1. Sampling _I frame for HPMS -__ 

* Local includes residential streets and rural roads with very little traffic. 
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5.2.1 Sample Sdc@?isn: A Stratified Pmbab rtional to sii-G Design 

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

assigned lo predetcrmincd Annual Averzige Daiiy Traffic (AADT)'2'3 volume groups. I-Icnce, 

a stratum is  defined as a volume group within a functional system dnd an arca type. The 

road scctions within each stratum are determined so that they are relatively homogencous in 

terms of geometpy, traffic volume, cross section, etc., and should r a n g  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 cuiriulative mileage can be 

calculated. A probability sample of road sections is selected from each straturn. 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 appr~aches . '~  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 HPbfS. 

5.2.4 Sarnpls: Si7x: Determination 

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

sample sise for that stratum. AAD'l"s are usually determined bascd either on historical dara 

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

following formula": 

A 
n Z -  .II 

1 + (1/N)(A 1) 

and 

'* See Appendix K of "IIighway Performawe Monitoring System: Field Manual for the Continuing Analytical and 
Statisticai Data Base." U. S. Dcpartmenl of Transportation, Federal Highway Administration, Deccmber 19S7, 
for details. 

l3 "Traffic Monitoring Guide," U. S. Department of Transportation, Federal IIighway Administration, June 1985. 

l4 See Appendix FI of "Highway Performance Monitoring System: Field Mallual for the Continuing Analytical and 
Statistical Data Base," U. S. Department of Transportation, Federal Highway Administration, Ikcember 1987. 

l5 Cochrai?, Sampling Techniques, John Wiley & Sons, 1977. 
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(5.2) 

where 

2, = 
n = required sample size (n 2 3>, 
CV= 
c l ~  = desired precision 
N = 

standard normal deviate for an a confidence interval (two-side), 

AADT coefficient o f  variation from a state's AADT data, 

stratum population s i x  (Le., the number of road sections available for 
saniyling in a stratum). 

The CV's are updated every year based on the latest state data. 

5.3 SURVEY METHQD 

5.3.1 Data Cbllection 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 cullects 

continuous traffic counts (in terms of the total number of axles passing through 3 monitti,ring 

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 growfh factors (or trend). Since the 

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

sclectiun of sample scctions to implement continuous programs tends 10 be based on cmt- 

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

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

distributed throughout the state to collect continuous traffic counts. 

l6 See AppendLv F of "I Iighway perlorrnance Monitoring System: Field Manual for the Continuing Annlytic'll m d  
Stalistical Data Base." U S. Department of 'l'ransportation, Federal IIighway Adiiiiiii~tratioii, Deccinbcr 1987, 
fcir details. 
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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 o n  selectctl 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 calculatc thc ”average 

number of axles per vehicle,” an?d (2) to  obtain percentages of each vehicle type in a givcn 

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

consists of 300 48-hour measurements over a 3-year cycle @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 (Le., weight, 

ATR’s, speed, etc.) to augment ElYMS sample siLe or perhaps to  replace HPMS sample siics 

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

involved in the sample selection procedures to ensurc representativeness of these 300 sitcs. 

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

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

to categorize each vehicle into one of the 13 vchicle typcs based on the axle count and thc 

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

concluded that four of the tcstcd vehicle classification systems werc ablc to correctly classify 

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

the HPMS,’7 However, one of the tested systems failed to correctly classify 13 percent o f  thc 

vehicles. Another study conducted by Kansas’ Department of Transportation pointed o u t  

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

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

equipnients had a tendency to undcrcount heavy single unit trucks with an error up 10 33.6 

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

vehicles (less than 20 rnph) and vehicles in queues. The studies also noted that considcrablc 

l7 
“Field Evaluation of FHWA Vehicle Classification Categories,” Maine Department of ‘l’raiisportaiion, J m u a i - y  
1385. 

“Accuracy of the Streeter-Richardson Traficomp System Used As a Vehicle Classifier,” Kansas 1 )cp:rr~inci i~ u t  
Transportation, February 1989. 

18 
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improvements in classifying longer and multiple axle vehicles were evident since the last study 

conducted by the Maine Department of Transportation in 1982. 

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

IiPMS, 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 "Axle Correction Factor" for that 

stratum is 2.03 axles 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 19S8, vehicles in the EWWA publications wcre classified into eight vehiclc 

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

modified based on FHWA's recommendation to include 13 vehicle types in which ten of 

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

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

5.3.2 Rtqc~nsc Rate 

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

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

5.4 ESTUMATION PROCEDURE 

The expansion factor, the ratio of the total mileage in a stratum to the total sampled 
mileage in that stralum, is used to expand sample data to rcpresent the entirc slratuni. l'hc 

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

calciilated 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 obrained by summing up all of the stratum VMTs in that statc. 
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5.5 EVALUATION RFSIIT,7'S 

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 estimatcs of trucks operating in intersrate commerce only. However, it may bc puhsiblc 

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 estimatc of 

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

typc without using information from other data sources. Morc specific limitations and 

strengths are docunented below. 

5.5.1 Limitations 

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

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

and the associated V M I k  They are: 

(1) One will have to use the data "as is" without knowing the actual samplinz 

procedure and the actual cxpansioii 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 Ficlti Manual and  'I'raffic 

Monitoring Guide, and FHWA is actively working with the remaining statcs t o  

bring them into compliance with thc HPMS data collection proccdurcs." 

(2) One will have to use the data "as is" without knowing the accuracy of the aclu;il 

algorithm used by individual states in thc vehicle classification schcinc n o r  h o w  

the "axle corrcction factor" was developed for each stratum in cvnvcrling ihc 

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

Hallenbeck and Bowman,2* some states simply assume the "axlc correction 

factor" to be 2.0 which will bc correct only if there arc no multi-axle vchiclcs i n  

the population. 

~-.I_...I___ 

l 9  Letter from Director David R. Mcl3haney, Office of Highway Information M ~ I J ~ ~ C I ~ ~ C I X  in ihc FHWA I O  

ORNL, dated June 20, 1969. 

Halhbech, M. E. and L. A. Bowmaii, "T)cvclopi~ient of A Statewide '1raflic Couiitii~g Program I3n,ed On tlic 
Highway Performance Monitor~ng System," U. S .  Department of Transportation, Federal Highway Adniinictr,ii 1011, 

March 1984. 
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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 privatc. 

The number of interstate motor carriers traveled in a given stat- - 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, hut not 

on the total number of vehicles 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 MPMS data. 

5.5.2 Strengths 

HPMS has reported traffic count data continually sincc 1978. Therefore, therc 

is no need to estimate data for any intermittent years. 

HPMS covers every state. 

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. 

Since the data collection and data transferring procedures are mechanical, there 

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

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

traffic counters, nor in converting traffic count data to VM'Ts, nor in the 

estimation procedures. 

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 

at tempting to standardize this algorithm. 
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6. STATE FUEL TAX REPORTS 

6.1 GENERAL ENFORMATION 

Each state collects fuel taxes or  compatible taxes (Le., weight-distance 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 19S8, 

FHWA compiled a comprehensive report ("Highway Taxes and Fees" - Publication No. 

FIIWA-PL-8&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 Collection: 

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

remaining states collect on a monthly o r  annual basis. 

Availability of Data After Collection: 

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

able and willing to provide fuel tax reports. 

In 1983, the International Fuel Tax Agreement (IFI'A) 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 jurisdicrions to act cooperatively 

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

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

jurisdiction for each license.'' Currently, IFTA has ten participating slate members, and 

approximately ten more states are expected to become members of the IFTA by 1991. The 

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

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

I 

"Articles of Agreement: International Fuel Tax Agreement," May 1989. 
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Table 6.1 
Special Motor Fuel State Tax Provisions 

for Interstate Motor carried 

State Vehicles Affected Payment Period Data Availability’ 

Alabama VMT not available Buses, road trucks, tractor trucks, and trucks with more than 2 axles except 
for publicly-owned vehicles and school buses. 

Quarterly 

Alaska 

Arizona VMT available Special-fuel vehicles M O R  t hly, 
quarteriy, 
annually and 
semi-ann ually 

Quarterly VMT not available 

VMT not available 

Gallonage available 

VMT available 

Arkansas All 

California Specit. ,..el vehicles Monthly 
o\ 
0 

Colorado Motor trucks and buses Monthly 

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

Quarterly 

Delaware .4 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 

Quarterly, 
(annually if 
$ 3 0 0  or less) 

VMT available 

Dist of Col. 

Florida 

Interstate buses 

Commercial vehicles 

Monthly Not contacted 

Annually, 
Se.mi-annua!ly 
or Quarterly 

Could not be 
contacted 

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

Quarterly VMT not available 



Table 6.1 (Continucd) 

State Vehicles Affected Payments Period Data Avaiiabiiity 

Hawaii 

Idaho Ai I 

Illinois All 

Indiana Buses seating more than 9 passengers, road trucks, tractor trucks, trucks 
with more than 2 axles, trucks having a GVW greater than 26,000 Ibs.. and 
vehicles used in combination if the GVW of the combination is greater th3n 
26,000 lb 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Commercial vehicles 

Passenger vehicles searing more than 20 passengers plus a driver, trucks 
wirh over 2 axles, road and truck tractors, and 2 axic trucks registered 
with a GVW of more than 12,000 Ibs. and used in combination wifh arsother 
vehicle 

All 

Cvmrnon and contract carriers for which a permit is required and trucks, 
tractors, and semi-trailers licensed for over 2O,ouC, lbs. GVW if 
gasoline-powered; 7,000 lbs. if special-fuel powered 

Maryland Buses wirh over I C  passengers (14 plus driver) capacity, tractor trucks, 
available or trucks with oser 2 axles 

Mass2,chusetls AI1 esc2pt passenger caIs with fuei tank capacity of 30 galfons or less 

Michigan A1 1 

Quarterly 

Monthly 

Quarterly 

Qaarteriy 

Quarterly, or 
annually if 
less than $100 

Quarterly 

Monthly 

Quarterly 

Monthly or 
quarterly 

Quarter':? 

VMT asailable 

VPdT available 

VMT available 

VMT asailable 

Gallonage available 

VMT available 

Galonage available 

VMT not available 

VMT may be 

No information is 
available to us 



Table 6.1 (Continued) 

State Vehicles Affected Payments Period Data Availability 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

3 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

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

Common, contract, private commercial carriers and private carriers over 
24,000 ibs. GVW 

All 

All 

All except those delivering products within 5 miles of t h e  border, or 
private passenger vehicles 

All 

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

Buses, road tractors, Iractnr trucks, and trucks with more than 2 axlcs 

All 

Vehicles subject to highway use tax and ail omnibuses 

Buses with over 20-passenger capacity, tractor trucks, and trucks with mote 
than 2 axles 

All vehicles having 2 axles and a weight exceeding 26,000 ibs. or having 3 or 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Monthly or 
qua r terty 

Gasoline - 
monthly; 
Special fuel - 
quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterby 

Quarterly 

VMT not available 

VMT not available 

VMT not available 

Gallonage available 

VMT available 

Gallonage available 

VMT not available 

VMT available 

VMT not available 

VMT available 

VMT not available - 
more axles regardlcss of weight 



Table 6.1 (Continued) 

State Vehicles Affected Payments Period Data Availabiliry 

Ohio Interstate buses 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

VMT available 90 days after 
August 3 1 

Gasoline and VMT available 
diesei - quarterly; 
Special fuel - 
monthly 

N o  fuel tax in this state, bu l  a Weight-Mile lax is levied on trucks Monthly VMT available 

Truck, truck-tractor combination having a GVW of 17,001 lbs. or more Quarterly VMT not available 

Trucks weighing 7,500 Ihs or more empty or having a fuel lank of 30 gallons 
or more capacity 

Quarterly Revenue available 

Gasoline buses, tractor trucks, and rrucks with morc than 2 axles and all 
nongasoline powered trucks available 

Quarterly VMT may bc 

N1. cxcept gasoline-powered vehicles Quarterly VMT available 

Property carriers 05 o a r  26,000 Ibs. GVW, or with 3 or more axles Quarterly VMT not available 

Vehicles with fuel suppbj tank capacitj of 60 gailons or mure operated €or 
commercial purposes 

Quarterly VMT not available 

Special-fuel vehicles Quarten ly Revenue available 

Motor trucks grossing 7,WO Ibs. or  over and motor buses not registered in Vermont Quarterly VMT not available 

Virginia Road tractors, tractor trucks, and trucks with more than 2 axles Quarterly Vh4T available 
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6.2 SAMPLE DESIGN 

6.21 Target Population 

The target population for the state fuel tax reports consists of all vehiclcs 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 IFTA the target population includes any vehicle operating in 

interstate conimerce 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 Selection 

Because state fuel taxes are mandatory reporting systems, there is no sample sclcctcd. 

6.24 Sample Size Determination 

Because there is no sample selection process, there is no sample size determinalion 

6.3 SURVEY METPIOD 

6.3.1 Data ColleLqion Procedure 

Operators of vehicles which 3re subject to state fuel taxes or compatible taxcs lilc tax 

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

requirements. The total number of laxable gallons of fuel consumed for in-statc travel 

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

require data on the total number of gallons consumed regardless O E  where thc gallons arc 
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consumed, vehicle lype, 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 degrec of 

diversity among states with respect to fuel tax data. 

4-32 Rcspase Ratc 

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

a state fuel tax or compatible tax i s  required by law to file a tax report or to pay the taxes l y  

other methods, such as the payments a t  the ports of entry. IZecausc this reporling is 

mandated by law, the response rates for state fuel tax reports are almost 100 pcrccnt lor a11 

states. 

6.4 ESTIMATION PROCEDURE 

State fuel taxes are calculated based on state tax rates, vehicle characteristic$ (c.g., 

vehicle configuration, GVWR), and the number of in-statc taxable gallons of fuel. 

parameter that needs estimation is the number of in-stale taxable gallons of fuel conaunicd. 

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

I’hc o n l y  

6.5 EVAJXATION EPESULI’S 

Figure 6.1 den-ionstrates the data item availability of the state fuel tax or 

compatible tax data in terms of thcir ability IO estimate the number of largc commercial 

trucks and the associated VMTs by state and by carrier type. More specific limita!ions 

and strengths are documented below. 

6.5.1 Limitations 

(1) There are different taxation requirements from state to state, and thi5 

causes incompatibility among individual state he1 tax data. For 

example, whlle the state of Arkansas taxes all of thc intetstatc: motor 

carriers, CAlifornia only taxes special-fuel vehicles; while Minnesota uses 

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

pounds GVWR. 
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Data availability and data items collected €or tax purposes vary from 

state to state. Forty percent of the states do not have any mileage 

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

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 diesel-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. 

6-52 Strengths 

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

operating in interstate commerce with GVWR greater than 10,000 pounds and thc 

associated VMTs are that state fuel tax reports are collected continually and evcry statc 

has some sort of fuel taxation. 

However, once most of the states become IFlA members, it will be possible to 

use IFTA data in conjunction with other data sources to estimate the number of trucks 

operating in interstate commerce and the associated VMTs. 
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7. INTERNA'I'IONAL REGISTRATION PLAN (IRP) 

7.1 GENERAL INFOWTH3N 

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

among states of the United States and provinces of Canada. It provides payment of  

license fees on the basis of llmt 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 19(%, there were 39 states and one Canadian province participating In the 

Plan. 

The Western Prorate Agreement (WPA), formally the Uniform Vehicle 

Registration Proration and Reciprocity Agreement, started in 1956 among nine western 

states. Under this agrecrnent, fleets of vehicles are proportionally registered in those 

member states in which thcy operate. Currcntly, 20 stales and two Cenadian province\ 

participate in the Agreement. Table 7.1 summarizes the participation status uf 

individual states in IRP and/or WPA. 

Under JRP, a truck operator files a single registration in his/her base m t e  and 

receives a base state plate and a cab card. This method of registering vehiclcs 

eliminates several layers of paper handling for both operators and state highivlry 

agencies. 

Frequency ol' Data Collection: 

Licence fees are collected annually Cor the period bctwcen July 1 to 

June 30 of the next year based on lleet milcage accrucd during the 

previous period. 

Availabilitv of Data After Collection: 

Data availability varies from member to mcmber. Some members are 

able to provide data immediately after the registration period on 

computerized format. On the other hand, some mernbcrs do not hwc  

adequate resources to prepare the data for external requests. In thesc 

cases, the time lag between data collection and assimilation can be as 

much as six months. 
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Tahlc 7.1 
International Rcgislration Plan Members 

And/or 
Wcstcrn Proralc Agrccment Members 

State IRP' WPA' - 
Alabama Y 

Alaska 

Arizona Y 

Arkansas Y 

California Y 

Co lo ratio Y 

ConnecLicut Y 

Dclaware 

Dist of Col. 

Florida 

Georgia 

Hawaii 

Idaho 

I I I i nois 

Ind i a n a 

Iowa 

Kansas 

Kentucky 

Lou is ia na 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
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Table 7.1 (Continucd) 

State IRP WPA 
Maine 

Maryland Y 

Massachusetts 

Michigan 

Minncso ta 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
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Table 7.1 (Continued) 

State IRP WPA 

South Carolina Y 

South Dakota Y 

Tennessee Y 

Texas Y 

Utah Y 

Vermont Y 

Virginia Y 

Washington Y 

Y 

Y 

Y 

W. Virginia Y 

Wisconsin Y 

Y _- Wy o m i ng Y -- 
I IKP = Inicrnaiional Registration Plan 
’ WPA = Western Prorate Agreement 
* Note: Y = Yes 
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7.2 SAMPLE DESIGN 

7.21 Target Population 

The target population includes any vehicle operating in intcrstate commerce that:  

(1) 

(2) 

(3)  

has a power unit which is greater than 26,000 pounds; or 

has a power unit which has three or more axles, regardless of weight; or 

when used in combination with tractors, has a combined weight grcater 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 Svx Determination 

Similar to Section 7.2.3, no sample size determination is involved. 

7.3 SURVEY METHOD 

7.3.1 Data &flection Procedure 

Under the IRP, a carrier registers vehicle fleets in hisher base state. A base State is 

determined using three criteria: 

o 

0 

0 

where the registrant has an established place of business, or 

where most of the mileage is accrued by the fleet, or 

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 lhe fleet (flect 
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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 perccntages of their operation in these IRP 

jurisdictions and non-IRP states. Appendix 10 shows an example of the IRP registration 

form. 

Registration fecs 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)  thc 

percentage of mileage accrued in each IKP 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 duc other 

IRP jurisdiction5 are forwarded to relevant IRP jurisdictions. 

7.3.2 Response Rate 

Since IRP is a mandatory vehicle registration plan in all of the IRP member states, 

no response rate is involved. 

7.4 FSTIMATION PROCEDURE 

Unlike other chapters, discussions in this section pertain to the estimation procedure 

as to how registrants report mileage, which is used to detcrmine the licensc 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 lhai 

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 mileagc 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. Rcgisrrants 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 RESULTS 

Figure 7.1 demonstrates the data item availability of the IRP data in terms of its 

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

and by camer type. More specific limitations and strengrhs 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 

vehicles from states which do not participate in these agreements are 

not available. Hence, none of the states will have complete VMT 

estimates (total number of miles 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 

the continental states. "Row Totals" labelled at the right margin of 

Figure 7.1 are the parameters of interest. While VMT travelcd in 

Alabama by vehicles of 1RP member states are readily available, similar 

information is not available for vehicles of non-IRP states. Hence, cvcn 

for an IRP state, the total truck mileage traveled in that state is not 

vehicles registered in any one of 

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 states using other data sources discussed in this memorandum. 

"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 " G W  as the weight of the vehicle when loaded 

to its capacity (Le., 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 

(2) 
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(3) 

(4) 

7.5.2 Strengths 

(1) 

gross vehicle weight (thc sum of the unladen weight and the average 

weight to be carried on the vehicle)." 

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 IKP, and 

this causes VMTs to be somewhat underestimated. Based on the data 

from 1982 TIUS, only 2.7 percent of total mcdium and heavy trucks 

(with GVWK greater than 10,000 pounds) are less than 26,000 pounds, 

but thcy 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. 

The data collection method is not subject to sampling error, although 

intentional or unintentional human errors might be possible. 

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) 

(4) 

There is an indicator in the data base to identify the carrier type. 

It is a mandatory reporting system for vehicles which are based in IRP 

member state$, that carry commodities in interstate commerce, and that 

are over 26,000 pounds in GVWR. 

Data are available on an annual basis. ( 5 )  

22 "Proportional Registration Manual," Department of Revenue, Motor Vehicle Division, State of Tennessee, 
1989. 
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Figure 7.1. Data Availabitity by State, by Carrier Type from IRP 
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Table 7.2 M I '  Eqlimatc. of Alabma-Ihwd Interstate Motor CasaiCrs, 
by Jurisdiction and Ilusincss T@e,1938 

(thousands) 

Ilouschold Haul- 
Slate Exempt C~oOds Private lor-IIirc Rcntal Total 

503,358 Alabama 10,190 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
DC 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hanipshire 
Ncw Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Idand 
South Carolina 
South Dakota 
Ten n cssee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

0 
672 
46 

7 17 
87 

7 
7 
1 

1,603 
1,065 

58 
54 
63 
17 
29 

192 
662 

18 
20 
11 
23 
22 

1,224 
26 
14 
14 
9 
5 

22 
334 

9 
83 
16 
70 
82 
65 
42 

1 
100 

8 
397 

2,44 1 
51 

5 
87 
66 
13 
62 

1,696 
0 

126 
107 
202 
67 
36 
13 
1 

639 
62 1 

18 
138 
120 
48 

168 
165 
336 

8 
I81 
26 
51 
15 

375 
124 

10 
51 
16 
4 

68 
01 
72 

286 
6 

107 
97 
42 

105 
6 

222 
9 

33 1 
52 1 

22 
6 

292 
19 
3 0 
33 

162,195 327,457 
0 

614 
3,541 

733 
193 
294 
147 
12 

21,941 
27,202 

56 
2,892 
3,296 

327 
216 

7,438 
10,S03 

46 
886 
180 
664 
163 

21,42 1 
2,091 

43 
155 
89 
22 

742 
486 
692 

5,022 
38 

2,538 
763 
61 

1,934 
52 

5,295 
52 

23,039 
4,615 

60 
25 

5,275 
36 

63 1 
524 

6 
25,374 
22,403 
27,387 
3,667 
3,925 
1,54 1 

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 

5 79 
7,953 

15,507 
7,900 

42,4 15 
617 

27,659 
9,846 
2,609 

22,150 
473 

41,412 
555 

75,167 
83,785 

2,247 
654 

43,072 
1,728 
8,5 12 
5.016 

1,619 
0 

19 
35 
13 
4 

26 
5 
0 

3 10 
398 

3 
68 
80 

6 
7 

144 
127 

2 
30 
11 
26 

7 
21 1 

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 

6 
26,836 
26,133 
29,05 1 
4,019 

1,713 
129 

105,462 
145,161 

2,873 
25,781 
3 1,607 

4,204 
3,484 

47,947 
55,735 

307 
11,219 
2,923 
6,665 
1,950 

06,332 
18,625 

815 
3,158 
2,373 

610 
8,820 

16,427 
8,706 

47,913 
680 

30,370 
10,803 
2,780 

24,320 
536 

47,120 
62.8 

99,304 
91,391 

2,383 
692 

4,287 

48,930 
1,85 1 
9,227 
5.648 

45 31 113 3,883 4 4,076 
l O t ? l  20,875 7,953 322,768 1,27333 4,409 1,629,368 

Source: Alabama IRP Tape provided by Norinan Goss of the Alabama Department of Revenue. 
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8. SUMMARY OF EVALUATION RESULT3 

An important caveat to the discussion in this study is that the evaluations ol' the 

data sources are a t  made on the basis of how they perform in gcneral 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,OOO pounds) of a specific carrier type that 

traveld in a given state, TI,, and (2) the associated VMTs, VMT,,. 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 betwcen the data collection and availability to the public. 

Table S.l  summari?xs 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 ABJLITY TO ESTIMATE PARAMETERS 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 travdul 

in state k by these trucks. The key factor is the amount of travel occurred in state k by 

these trucks, but not the amount of travel by trucks repisterect in stale 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) carricr type 

(common, contract, exempt, and private), (3) truck weight, and (4) states where travel 

occurred. 
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Table 8.1 Truck Types Included in IXPIerent Data Sources 

- --e-- 

Data Weight Truck Type Truck Type 
Source Indicator Included Excluded 
-_.. -I 

TIUS (1) GVWK 5 26K Ibs: (1) 

Avg. Wt. (2) 

Empty Wt. (3)  

GVWK (1982, 87) 
(2) GVWR > 26K Ihs: 

Avg. Wt. 
GVWR (1952, S7) (4) 

Pickup (1) Government owned 
Panel truck, van, 
uti l i ty vehicle, T A X A )  Trucks 
and station wagon (2) Ambulances 
Small single-unit truck (3) Buses 
wl GVWR 5 26K Ibs. (4) Motor Homes 
Large single-unit truck 
wl GVWR > 26K Ibs. 
Truck tractor 

(Fcderai, State & 

~- .. - 

NT.4CS Same as TIUS 

NTrlS Empty Wt. (1) Straight Trucks (1) Pickups 
Cargo Wt. w/ GVWR > 1UK Ibs. (2) Passenger Vehicles 
Combined Wt. (2) All tractors (e.g., passenger 
GVWR (from VIN) vans, recreational 

veh icles) 
(3) Farm Tractors 
(4) Oklahoma, Hawaii, 

( 5 )  Pre-1973 California 
(6) Government owned 

& Alaska trucks. 

111---- ._ -II_.____ 

HPMS No (1) 2-.4~le, 4-Tire, Single-Unit 
19SS other than passenger vehicles 

(2) 2-Axlc, 6-Tire, Single-Unit 
( 3 )  3-Axle, Single IJni t  
( 3 )  3 or more Axle, Single-Unit 
( 5 )  4 or less Axle, Single-Trailer 
(6) 5-Axlc, Single-Trailer 
(7) 6 or more Axle, Single-'Trailer 
(8) 5 or  Less Axle, Multi-Trailer 
(9) 6-Axles, Multi-Trailer 
(10) 7 o r  inore Axle, Multi-Trailer 

p.-____l___ .- 

Fuel Vary by State 
Tax 

rm GVWK (1) CiVWR > 26K lbs. (1) GVWR 1. 26K Ibs 
(39 (2) Power Unit 2 3 Axles and 2-Axles and 
states) (3 )  Combination > 26K Ibs. 

.-- -.____-1___11 .._ -.. 

(2) Buses are optional 
I- -.- _I_-___. 

Note: (1) GVWR - Gross Vehicle Weight Rating: thc wcight of a vehicle when loaded to its capacity. 
(2) VIN - Vehicle Identification Number. 
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Table 8.2 
Data Accessibility o f  Each of the Six Data Sources. 

1967 5 Yr All Public Use 
'rape 

NTACS 1989 5 Yr All Public Use a 

Tape 

NTl-IS 1%4 All cxcept Request to 4 Yr b 

Oklahoma UMTRI 

I-IFMS 19778 Continual All Request to 10 months 
FHWA 

State Fuel Vary by Continual All vary by Vary BY 
TAX State State' State 

IRP 1973 Continual 39 vary by 6 nionths 
(partially) State' 

a Since the NTACS has not been implemented yet, the time lag between data collection and assjrnilaiion L unknown. 

One time data collection effort. 

Sonic states require wrilten requests, soinc rcquire funding to support software developnient 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 f m t  group 

includes data sources that monitor the number of trucks s i s t e rad .  in a given state and 

the associated VMTs. This group includes the TIUS, the NTACS, and the IKP (for 

trucks registered in the IRP member states only). The second group includes data 

sources that monitor the number of vehicles that traveled in a given state and the VMTs 

traveled in that state. This group includes the N?TIS, the HPMS, and the ETA. Data 

from the state fuel tax reports cannot be classified into either group. The inmate 

mileage reportcd in the fuel tax report includes in-state mileage traveled by the vehicles 

reeistered in that state plus the in-slate 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 

regardlcss of where the bace stare or wheie the travel occurred. 

Based on the evaluation results, it i s  concluded that none of the six data sources 

by itsclf can provide reliable estimates on the number of trucks (operating in interstate 

comrncr~e with GVWli greater than 10,000 pounds) of carrier type i (common, contract, 

excmpt or private) @ v d 4  in state k, and the amount of travel occurred 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 cstiniating the parametcrs of interest. Data 

souices categorized in the first group as described in the prcvious paragraph will be 

discussed first. 

8.1.1 TPIJS 

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 registercd in 

that state). However, estimates at the state level of and VMT 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 bccsrrie 

available. Fourth, since the TZUS is conducted every five years, mtcrpolstions will be 

needed for the intermittcnt years. 

8-12 WACS 
In mid 1991 when data from the NTACS become available, cane will be ahle to 

estimate the total number of trucks registered in a state and their total VMT, bnd io 

identify the three most frequently traveled states lor each sampled truck. Estimates at 

the state levcl of T,, and VMT ,k are not available. Other than !hi: timitarion that only 

the three must frequently traveled states are identified, an additional liinitatintiL in thc 

PJTACS i s  lhar there is no information available in terms of the percentages oi mileagc 

occurring in each state (even in the three most frequently traveled stsles). 

8.1.3 IEap 

Mileage reported under the IRP provide data on the number of trucks that arc 

registered in a state and that are operating in interstate wmrnerce, and on the 

associated VhlTs. Unfortunately, data on VMTs for trucks registered in non-IRP statcs 

and for trucks with GVWR less than 26,OOO pounds are missing. These missing mileage 

data crcate gaps so that none of the 48 contiguous state? pius the District o f  Columbia 

has complete truck VMT data. Figure 7.1 illustrates the point. Howe,ver, as more 

states become members of the IRP, it becomes a strong candidate a5 a data source for 

providing the desired estimates. 

8.1.4 m s  
Data from the NTI'IS could be used to estimate the parameters of interest t-g 

state; and bv carrier twe. 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 icvel. 

The other limitation is the extraordinarily high WSI (both in time and effort) o f  the data 



collection method - mapping individual trips that occurred i n  the sample days onto 

special atlases. Furthermore, it is not clear when the next N'ITIS will be implemented. 

8.1.5 IWMS 

The state-specific traffic count program in the HPMS leads to uncertainty and 

concern over the accuracy and rcliahility 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 Ihe FHWA based on data from the 'TIUS. 

Furthermore, given its specific goal, the HYMS does not collect three of the four 

indicators as described earlier. Hence, even with uniform data collection procedures 

across all states, data from the HPMS are still unable by themselves 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 asscssment of the data. Moreover, the states' cooperation in providing the data 

becomes a key factor with respect to "data availability." Somc 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 states 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 possiblc 

data source to meet the estimation needs. However, as more states join ETA, fuel tas 

data will have great potential in providing estimates at the state level. 

8.2 AIBlIJTY TO EsTIMA'LE PARAMETERS AT 'L'HE NATIONAL 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 arc 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 onc type is checked on the survey form. Second, 

there is no information to identify trucks that are operated for private busincss and are 

mainly operated in interstate commerce, Table 3.3 does not include statistics for these 

trucks. 

If TlUS data are used to estimate the parameters at rhe national level, there are 

four major limitations (which are identical io 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. 

8.22 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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8.2.3 ECP 

Not until all of the states becomc IRP members, can IRP by itself provide 

estimates on the total number of trucks operating in interstate commerce with GVWR 

greater than lO,O(MI pounds, and the associated VMTs by carrier type. 

8.2.4 N?TIS 

Data from the NTTIS are capable of estimating the total number of straight 

trucks (with GVWR greater than lO,(XM pounds) and all road tractors, and the 

associated VMTs by carrier type. However, trucks registered in the states of Oklahoina, 

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 (19S3) and the time when the 

implementation was completed (1987). The exclusion of trucks registered between 1983 

and 1987 is likely to result in underestimations of the VMTs and thc 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 misclassil'ication. 

825 HPMS 

HPMS data are capable of providing total truck VMT by truck type, but not thc 

total number of trucks. Since HPMS does not have information on the typcs o f  

operation (common, contract, exempt, or private) or on the jurisdiction of operation 

(interstate vs. intrastate), allocation of total truck VMT into different operation typcs 

and jurisdiction types by using data from other sources, such as TIUS or NTACS, will 

be necessaly. 

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. 

89 



8-26 State Fuel Tax Reports 

Since fdel taxation requirements vary so greatly from state to state, it is not 

clear as to how the state fuel tax reports can he of any use to estimate the number of 

commercial t ruch  and the associated VMTs by carrier type. However, as more states 

participate in the ETA, IITA data will have great potential in estimating the 

parame?ers at the national level. 

8.3 CICPMPARPSONS OF DATA SOURCES 

Currently, no two data sources evaluated in this study are directly comparable 

for the following reasons: 

(1) The types of trucks included in these data sources are different as shown in 

Table 8.1. 

(2) The ?ruck weight indicators used in different data sources are not consistent 

and are not available in HPMS. Prcvious TIUS used "average" GVW (i.e., 

vehicle empty weight plus the average load carried). However, 1937 TlUS 

and NTACS define GVWR as the weight of the vehicle when loaded to its 

capacity. Similar weight definition is used by the N n I S  and the IRP. 

(3)  The sampling (or registration) period considered in these data sources arc 

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 

IWP members are not readily and easily obtainable. 

Despite these incompatibilities, Table 8.4 shows the numerical results of national totals 

from thrce data sources for 1982-83: TIUS, HPMS, and N??'lS. Estimates from TIUS 

and MPMS are for year 1982 while the estimate of the number of trucks (straight trucks 

aapd road tractors) from NTTIS is for 1983 and the VMT estimate is  roughly for 19.36. 

Oklahoma, Alaska, and Hawaii trucks and their VMT are included in HPMS and TIUS 

but not in NTl'IS. 
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TABLE 8.4 

VMT and Number of Trucks ( 1982 TlUS & HPMS; 1983 NTTIS) 
TlUS HPMS'3' 

Polk ('I TtUS (2) Polk TlUS Polk GVWR 
GVWR GVW GVWR GVW Self-Report Odometer Mapped 

VMT (Billion) 74.53 77.74 8 1.57'" 85.10") 77.38 59.67 40.25 
No. of Truck 3.49 3.6 1 3.6 $') 3.7 7' ') 3.11 3.11 3.11 GVW > 10K Ibs. (Million) 

VMT/Truck 2 1.36 2 1.53 (Thousand) 22.35 22.51 24.88 19.19 12.94 

VMT (BSllion) 377.28 413.02 
No. of Truck 

VMT/Truck 
(Thousand) 

Total'*' (Million) 
33.83 

11.15 

35.38 

11.67 

Note; ( 1  1 TfUS Polk CVWR data are estimated using TiUS public tape; 
(2) TlUS GVW data are obtained from Census' publication; 
(3) HPMS ~ a t ~ ~ n a ~  totals are from FWWA's "'Hlgthway Statistics"; 
(4) NTTB data are from the tables and charts in ~~~~~e~~ et a!; VMT is roughly for 19 

( 5 )  ~ ~ t ~ i ~ e ~  by ~ r ~ ~ ~ ~ ~ g  down the MBMS ~~~~~~~1 totats using the relative ~~r~~~~~~~~ in PIUS; and 
(6) See Table 8.1 for trucks lnciuded and excluded by each data source. 

number of trucks Is for 1983. NTTIS data do n~ine!uda data from Q k l ~ h ~ ~ ~ ,  Alaska end ~ ~ w ~ ~ i ~  



To derive HPMS estimates as shown in Table 8.4, the national totals froni the 

HPMS are first obtained from "Highway Statistics" published by the FHWA. The 

number of trucks published in the "Highway Statistics" 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 

greatcr than 10,000 pounds by applying the relative percentages of these two GVWR 

groups from TIUS to the totals. NTTIS estimates are obtained from published tables 

and charts.= 

The comparisons between the TIUS data and the HPMS data might lead one to 

infer that I-IPMS 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 numbcr 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 

recoinmeiided by the Field Manual due to the budget constraint, it is likely that the 

number of vehicles will be ovcrestirnated. 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., 1938, "Analysis of Accident Rates of Heavy-Duty Vehicles," Technical Kcport 
Number 88-17 of the Transportation Research Institute, University of Michigan, Ann Arbor, 
Michigan. 
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Vehicle Type Number Number 
of Axles of Vehicles 

Total Number 
o f  Axles 

Yassenger Cars 2 6 12 
2-Axle 4-Tire Trucks 2 4 8 
Buses 3 2 6 
2-Axk 6-Tire Trucks 2 2 4 
Six or More Axle Single Trailers 6 2 12 
Six Axle Multi-Trailer Trucks 6 2 12 
Seven or  More Axle Trailers 7 3 21 

Total 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 75/2.04=37 vehicies and (10 miles) 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 procedures for the HPMS are likely 

to produce biased estimates. The impacts of the "axle correction factor" on the overall 

W T  cannot be addressed in detail without a in-depth study of the HPMS f'ield 

practices. 

"lie second Eactor that might cause one to infer that there is an overestimation 

of VMTs in the HPMS are the axle sensing devices that arc currently used by rnany of 

the states. Although a considerable 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-axlc 

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 

'' "Field Evaluation of FHWA Vehicle Classification Categories," Maine Department o f  Translzortation, 
January 1985. 
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than 10,OOO pounds and the associated W T s  by state and by carrier type. However, 

estimates a t  the national level can be obtained from a combination of several data 

sources. 

In general, nation-wide transportation surveys such as the TIUS, NTACS, and 

NT'I'IS collect the complete set, or a t  least some, of the information items needed in 

this study. The major drawback in these surveys is that the high cost and resources 

necessary to conduct the survey severely limit the frequency 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 R A ) ,  and the HPMS provide uninterrupted data, 

though the extent of data availability varies over a wide range. 

Indeed, estimates derived from a combination of several data sources, such as 

IRP, TIUS, and NTACS, would likely be the most cost-effective and reliable for the 

years in which data were collected. Data from the MPMS 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 series of the number of trucks and of the associated VMTs. 

The outlook of these data sources in terms of their future development are as 

follows: (1) TIUS will be conducted every five years, (2) HYMS will be available every 

year, (3) IRP and IFTA will be promising data sources as more states become members, 

(4) NTACS's future will depend on the extend of users' support, and (5) NTTIS is 

subject to funding availability. 

For the time being, ORNL recommends that TIUS, HPMS and the number of 

mediumheavy trucks reported by Polk2' alJ 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. 

"Annual National Vehicle Population Profile (NWP)," 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.&, highway freight outlay for all 

eommoditics). 
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Table 8.5 Trend Variations of the 
Average Annual MoBiumJHmvy ' h c k  Mileage From 1978 io 1987 

VMT (billion) 82.08 S9.24 91.76 90.51 36.94 92.65 102.95 1Q7.04 111.07 116.36 

No. of Trucks' 3.70 4.06 4.19 3.94 3.55 3.55 3.52 3.56 3.54 3.61 
jmillicrn) 

VMTirruck 22.1: 21.9s 21.91 22.97 23.82 26.07 29.25 30.1G 31.36 32.21 
(Thcmand) 

Gr:w t h ~3c:or '  0.991 0.997 1.043 1.037 1494 1.122 1.U29 1.032 1 .O27 

Vhl'i = [VMT(?j-+VMT(3)] - [VMT(l)!T(l)J /T(2)+T(3) - TPl,,tl. 

\D 
Cr\ where 

VMT = tutal VMT of medium and heavy trucks in the nation; 
VMT(i) = total VMT u l  ith type of trucks in the nation (from "Highway Stsristics" based on HPiMSj; 

1 for 2-axle, 4 4 r e  trucks; 
2 lor other s i n g b u n i t  trucks; 
3 for combination trucks. 

i = 

T(ij = total number of registered trucks of type i (from "Highway Statistics" based on TIUS); 
TPolr =total number of medium and heavj trucks rrom Po!k's NVPP file adjusted to include Oklahoma data and to make i t  consistent with 

the 1982 HPMS estimate by multiplying it by 1.077. 

' 
* Number of trucks = TPolk 

Growth factor is computed as the ratio of ifre average annual mileage or' 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 Nnmerical EKample of How the Sample Size was Determinated for the 19%' "'IUS 

The state of Washington was chosen to use as a numerical example. 

nu = 900 as shown in formula (1) 
N = 887,142 is the state universe count of trucks in the 1982 TIUS 
N, 
N, = 224,826 is the state universe count of vans in the 1982 TIUS 
N, = 63,445 is the state universe count of light trucks in the 1982 TIUS 
N, = 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 

= 582,608 i s  the state universe count of pickup trucks in the 1982 TIUS 

Formula ('2): 

n = (900)(887,142) / [900 +- %7,142] = 899 state sample size 

~ 1 1  Formula (8: 

n1 = (899)(582,608) / 887,142 = 590 pickup strata size 

n, = (899)(214,826) / $87,142 = 218 van strata size 

n3 = (X99)( 63,445) / 887,242 = <A light truck strata size 

n,  = (899)( 9,771) / 887,142 = 10 heavy truck strata size 

ns = (899)( 16,492) / 887,142 = 17 truck tractor strata 

Increasing Washington state's sample size for strata 3, 4, and S trucks is as follows: 
Note that N, + N, + N, = 89,708. 

Formula (2): 

n = (900)(89,708) / [900 + 89,7081 = 891 

Formula (3): 

n3 = (891)(63,445) / 89,708 = 630 light trucks 

n, = (8911)( 9,771) / 89,705 = 97 heavy trucks 

n5 = (891)(16,492) / 89,708 = 164 truck tractors 

Thus, new strata sample sizes are as follows: 

n, = 590 as before 
n, = 218 as before 
n3 = 630 
n, = 97 
n, = LM 
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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. 
1982 TIUS was 302 in stratum 4 and 2111 in stratum 5. 

The estimated number of long haul trucks in Washington state lrom the 
These sum to 2413. 

Formula (1): 

no = 0.09 / [(.08)(.10)]2 = 1406 

Formula (2): 

n = 1406 / (1 + (26,263)(.09) / [(.1)(.08)(26,263)]2} = 1335 

Formula (3): 

n4 = (1335)( 302) / 2413 = 167 heavy trucks 

n, = (1335)(2111) / 2413 = 1168 truck tractors 

Finally, the preliminary state strata sample sizes used in Washington state are as follows: 

ni = 590 
nt = 218 
n3 = 630 
n4 = 167 
ns = 1168 

2773 

Sample Size Sensitivity 

For the state of Washington and following the same steps as discussed assuming C=.l and p,=.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 pl, p2, p3, p4, and p,. The first step is for precision 
rcquircments (C=.l) for all five strata in Washington; the second step is for additional precision 
requirements (C=.l) for strata 3, 4, and 5; the third and final step is for additional precision 
rcquirenients (C=.O8) for strata 4 and 5. (Note that P is a function of pl, p2, p3, p4, and p,.) The 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 p,=.1 
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) 
(ii) 

(iii) 

The higher values of pl, p2, p3, p4, and p, call for smaller values of n. 
High values of p3 relative to smaller values of pl, p2, p4, and p, call for larger values of n as 
compared to small values of p, and higher values of pl, p2, p4, and p, 
Low values of p1 and p2 with higher values of p3 and p4 require smaller n than high values of 
p1 and pz with smaller values of p3 and p4. 
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The results of the small sensitivity investigation can be interpreted as follows. If the true values of 
pL. p2, p3, p3, and ps 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 p,} pa 
p3, p4, and ps correspond to  combinations where n is less than 2773, then estimation will tencl to be less 
precise than the stated coefficient of variation. 

Note that n decreases as C increases. 



Table AI-1 
A Sensitivity Investigation for Preliminary Sample Si7g for 

Washington (1987 TIUS) 

Overall Preliminary n to Meet 
Precision Requirements for: 

Step 3 
-I_ 

P1 P 2  P 3  P4 Ps Step 1 Step 2 

.125 

.125 

.loo 

.loo 

.125 

.loo 

.125 

.loo 

.loo 

.loo 

.loo 

.loo 

.075 

.loo 

.loo 

.loo 

.loo 

.loo 

.050 

.loo 

.050 

.loo 

.050 

.loo 

.OS0 
,075 
.050 
.125 
.050 
.050 

.125 .125 

.loo .075 

.loo .loo 

.loo .loo 

.loo .loo 

.loo .125 

.loo .050 

.125 .loo 

.loo .loo 

.075 .loo 

.050 .loo 

.loo .loo 

.loo .loo 

.050 .125 

.loo .loo 

.loo .050 

. loo .loo 

.loo .loo 

.os0 .loo 

.os0 .075 

.075 .050 

.050 .075 

.loo .loo 

.loo .125 

.075 .075 

.loo .050 

.125 .075 

.075 .loo 

.050 .050 

.loo .075 

.125 

.loo 

.loo 

.125 

.loo 

.loo 

.loo 

.loo 

.loo 

.loo 

.loo 

.loo 

.loo 

.075 

.050 

.loo 

.loo 

.050 

.loo 

.050 

.125 

.075 

.loo 

.loo 

.loo 

.075 

.loo 

.050 

.075 

.os0 

.I25 699 

.125 763 

.125 894 

.loo 896 

.loo 756 

.loo 881 

.125 772 

.loo 840 

.loo 899 

.loo 959 

.loo 1015 

.loo 916 

.loo 1089 

.loo 902 

.loo 996 

.075 903 

.loo 930 

.loo 904 

.loo 1341 

.loo 1021 

.125 1725 

.loo 999 

.125 1737 

.050 907 

.050 1314 

.075 1231 

.050 1449 

.os0 732 

.050 1540 

.os0 1896 

1323 
1720 
1648 
1668 
1575 
1527 
197 1 
1648 
1699 
1750 
1796 
1926 
1860 
1728 
1654 
1749 
223 1 
1752 
2066 
1851 
2491 
2367 
2542 
1793 
1941 
2324 
2953 
2019 
2360 
3565 

2170 
25 16 
2528 
261 9 
2649 
2659 
2669 
2722 
2773* 
2824 
2870 
2910 
2934 
2939 
3065 
3075 
3085 
3 104 
3 140 
3202 
3204 
3337 
3338 
3412 
365 1 
3763 
4324 
4343 
4354 
5687 

*Actual preliminary sample size for Washington (1987 TIUS). 
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1987 CENSUS OF TKANSPORTATION, TRUCK INVEN'TORY ANI1 
USE SURVEY, SURVEY FORMS *rc-95oi AND ~ c - m 2  

A2 





U S OEPAi7fMEHT OF COMMERCE 
BUREAU OF THE CENSUS 1987 CENSUS OF TRANSPORTATION 

TRUCK INVENTORY AND USE SURVEY 

1 2 4 5 

CENSUS USE P 17 

I 

License number state ....- - 
' 3 .  

_. .. . . Make of vehhlcle Year of model 
102 1 0 3  

~~.~ .... 
01 

I 

Vehicle identificatim number WIN1 ~ 

rrJ5 

Enfer figures only c. What w a  th. lolbd Ir*oht of (h. ar% mod &en atodwd 
to th. &? 
An esnnate IS accwtable ttm 2 - H e r  dld~ailobuinth*~kk37 

I -1 With an ewwropOtD( as driver 

b. W n ( t U ~ t f o r l Z l n o M t u 0 r m o n 7  
1 1 3  I U NO 

! fl Y E S - W h i d r ~ f f t h r t d b w m m g B d ( h . * . m O W U ~ H l d Y d . ?  
Mark (XI  a// that a p p l ~  - 

3 14 I ~ Financing only 100 not mark if rnrtalknenf sales conrracrl 

d W h n  w u t h .  width 01 ctw mi*r nuui ohmrmchd toth.*.hiS*? 
Item 10 - Hownuny mik. wm th*..Ma drivn dwing 19877 

t t sml l  - W o w ~ m a U u h u t h i ~ h i . r h d d v e n ~ ~ w u  401 Uiks 

400 Mikr 

Ed Purchased d u u d  lor otherwise acquirea 

An estimate IS acceptable 

mmufacturd? 
1 1  2 rJ W W  a driver 

[ ] with a dnver other than an owner opsritor __I-- 

NOTE - It rr IS no ionge, in your wsseswn &5se esfnnafe rhe mral lrfetm rmlsage ai the N 
you lasr operared f r  

l i m e  odomefer /sWmeter  s bioken piease give your besrrmmate 
it the odometer has fuinea o w  100 WO .I mrlesl, please mfw fk rota1 tIgur8 

Item 12 - How many mik.-pw.gdbn lMPGl did this v.hid. e w w  '02 \ 
during 19871 (Use renrhs r'avadabk I 

M c e n i n Z T -  
Enfer mrks 

j EXM+ be entered 10 e% 5 MPG sbuM 1- 10- L d  per garhi-, 

Imn 13 - Whom wut910hshonu -ofthis w . M . o n  July 1.19877 
lipur mro S ~ M C ~  after July 1 I987 e n w  curienf home base 

- -- -- 

horn ban .urd 
An estunale IS acceptable ill none mter zero / 

tfpe of tripe Ynd tatow7 #If a// tnps were mfhm one r a y ? ,  enrw 100% limm rhbn 
onerangenapphcable Lmarrethafpmmtagesaddupm tW% 1 

Trips off-thuoul We trawl M puWic roads 
Trips less th.n I SO mile r e u s  of vei-uckt s home base 
Trips wimh I M)-200 rntk raaius of vehicle s home bane 
I rips bey& I Mo mile r d s l a  of vehfcle 5 home bane 

* 
Itam 15 - W M P E R C E N T A G E d m * v W d e ' s  ANNUALMILEAGE w n e e a u n u d b b v b  

409 i 
a 1 r  __-- 3 

+ _ _  _- - 
1 1  1 

m-- 

lo01 
- 

TOT)IL-?ihoJdriuJfdDY ;- --I_- --& 
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ltm 4 - DLd p u ~ a e n n P & I h b  vddcb T O y a r a b e ?  
1 1 0  1 0 YES- Cmrmwwrthi?m4dandb 

I NO - SKlP ro rfem 5 

a. H o w w u k k . u d U n n a d w ( ?  
2 1 1  I UWkhaucadriver 

2 1.3 wkh a driver other than an owner-qxralor 
3 0 ~ n h  an omroparlnw m drhnr - 

tar 12 men& w rrrrre? 

1 1.1 YES ~ W k i c h o f z h . f ~ B d t h . * r . h g p o n m r n t ~ ?  
Mark ( X I  all ?ha! apply 

2 I 4  U Financing anly {DO not mark rtinstallment sales cantrecr/ 
1 1 5  2 F ~ I I  maintenam 
116 3 Maintenance on wcified parison~y 
2 3  > !.I Payment of tams 
!L Obtaining licenses and pernits 

1 I O  

2 2 0  -3 Other ~ Speoty 

Recordkeeping lor leased trbcks 

c 
.. 

~- .............. ._ .................... 

a ,  Total number of axles on truck linclude fror! and rear axl&s1 
316 1 ! ' Twoaxles14tiresI 1 ::- Three axles 

_I. 
I [~ i Two axles 16tiresi L -. Foul 01 more axles __.I-. 

b. Number of Iriuing lpwered l  axles on triict 

3 [ Thipe or m r e  driving axles 

Yourseli 
Your company I own maintenanm facilities 
DeaIe8shq s ~e(51ce department 
Leasing canpan" 
Independent 
or service R m l  
Compnem &svmutorrhip [engine transmiswn RC I 
No one 
Orhar - .Spe&yi 

or private rrechanlc Iinclues gasdifie 

- 
h 22. - WMCh dlhlMll*mp boltdaretl&Iwepr*rrT W a y h h W N c * r r r ~ m d ?  

501 1 n BUSINESS USF - Operated by and tor B F a c e  h~lriness l lnclding demployecs) 
of a compsly used in related actiwitm of thn kwmess (including t rw(w~~hon of 
empiovefsl SKIP to nam 23 

an aurom&k for pleesbre drivrng trsd Io tm% atc (NO BUSNESS U S )  - 
SKlP ro ann 26 

2 I: PERSONAL TRANSPORTATION - o m r a d  x a  perm^ uw vahiden piece 01 

-1 

6 1 DAILY REhTAL (Not motor carrier1 SKIPtorfm23 
5 1 MIXED 

1 FOR HIFIE - SKIP fa item 22b 

4L 
% 

K 

502 

503 
P e r m  Lusiness use __ 
PRnnr wrsural use 
Pnwr frx hire (includer iitercorporne hading an4 trip 
le- +1c \ 

'O' 

I_- 

Camprere b wa* 

b. If ?his vehicle was tar Ne. nldrcare below the rypc of for hre epermm Enterpwcrmaae of dmg, 
be& cstagor/ 6e rsmmron sh.w for furrhermh*meaa, und dafinrtm / 
(11 OprrtkM typ 

% 

% as an i n d e ~  @Ant -__ 
% !eared tn a cunoany __I __ 
% INTERSTATE - 

INTRASTATE 5 1 0  % 
51 1 % LOCAL - _  

% 
90 

CONTRACT 
COMMON 
EXEMPT 

506 MOTOR CARR!E9 
OWNER OPEMTOR 507 

b0LI 

509 
121 dvbdlcrbn nrwd 

511 

5 1 3  

(31 rind et un*r 
_-__ - 
51. ai. 
6 1 8  .7 

' - J  YES 
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p -2.3 - wh#id(b.taladwktdrr+rlar-~rb.~.(pvbu&srln 
*N+hthdkb mud)? I/&& w u s b d ,  wkcrtshrrnar af less8e. 

02 0 FORESTRY OR LUMBERtNG m V l T l E S  

o1 u CONTRACTMl ACTIVITIES OR SPECIAL TRADES - painhg. pkrmbng. 

06 L1 MANUFACTURING. REFlNlMG OR PROCESSING ACTlVlMS 
MI a WHWSALE TRADE 
07 RETAIL TRADE 
08 

s25 o, n A~WCWTWUL ACTIMTIES m i  

03 n cmwcnw WORK - w, -, r-, -. m. 

denriwl wc&. masonry. cwpnlry. ut. 

BUSlNESS AND PERSONAL SERVlCtS - used to ass161 m 
operatwmr. Isdtcaping, repar (except p)umbwrg, elenriul w m ; .  nc - See 
"ConfracforAe(ivifIes'1, lawdry. ndvevemsing, e n t e n u r n .  r t c  

Itebphnnn. gas. electrr. ett-1 

the extraction of natural resowms M VI hauling to processors 

OAILY RENTAL - rented our. mhnita drivn. ro sxnwne c& on sduilv 
M ShoR-um, bars 

0 ONE-WAY RENTAL 

sewces aslodgrr'q 

09 ti UTILITIES - uw to mist  M operatm M m i c e  of p u ~ i c  V.JUS 

I O  0 MINING OR QUARRY ACTIVITIES (inchx)es weu drilknp) - used IO assist In 

t I 

1 l  n GOVERNMENTAL OPERATIONS 
NOT IN USE - vehicle idle, wrecked. awaning repair. efc , for more then 90 days 

,, a FOR HIRE TFIANSPORTATIMJ -. ~ l d w  mall padage dblrmv 
,5 0 OTHER - pbars de& In dcw. 3 

......... -- , -24 - homtbfdbwing list of products. Menials. ad quipment, indiore w k h  item or 

fw rht, 
irmns this v h d e  urnad. Write an the ppmximne paremtaw of Ita &&e's annual 
mi- ths warn lodr. /See in- sheet for furlher 
S x g d m t h m  rd IXanPbrs.) 

pndr*tD. .4ubmnl rrmt**h, .tc. 

9 bvs ani& - Came, b ~ s .  pultv. w. live aealmd. insects, ctc ___ 
9 

5 2 7  

tobacm. atc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
w ~ocwisd fmds nd tDbaCe0 products - cannod w d r .  prepared TOMT. 9 

f r o m  W. bsvarepas. bonlad wmer. *ry pdvcts. crgmnes. tu ~ ........... 
( 2 ) w l N G  PRODUCTS, UNREFINED - cNds cil. mal, W oms . . . . . . . . .  
( 3 ) ~ ~ f f i  MATERIALS - @tauel, UMd, eocUme, flat w. etc. l E x W  M 9 Lnbec - ''llmbSr.''l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 w Lagsmld fore5tprodwB - e r ~ c u t k m l b u  snd fPbiuted wood 

9 

5 2 6  
( 1 ) ~ u c T U A A L  A M ,  FOOD PRODUCTS 

Ih)Frash farm - prm. crops, R o w ,  nursery stod;. raw mik. raw 
____ .. 

5zB 

q 
530 

53 I (4)HIRESTRY. WOOO. AND PAPER PRODUCTS 

poduas /see W w . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .......... 'ii 
533 ........ 

*) aanicds &&up i i i n g  fEMQIrs. pesnads. msrnetics. 534 9 

(LI patdsaan ad paobwn pmduns l i  pavilq and mhg mrtnbl 5Ja 

4 w Rimrry mftdpodum - pipm. n(py,bwa. shes&, slc. . . . . . . .  55ii- ........... 
9 

=--------.i ~M.chinay-dsbifdornondeniulmddmtfmic. . . . . . . . . . . . . .  ~- 
~1 ~rnimspomtion (~rdmiing comr~cce -I a d  pans . . . . . .  ... S 

fd Fimitwe (wood nd nonroodl ardor t m h w e  - ~1 involved in 9 

9 NOmP prrdunr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _I____..._ 

? "_.~ .. 

3 (dl - ~otmmufactuq-mciudrgcr twtphotogrrph ic~  "' 

@)Lumhnnd frbriofld Wood pmductl - 8XCapt h J d U c S  (sbe (7jbrkr.l _I__ 

nd papa poducta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(6)WCAl.S. PElROlfM. AMI ALLIED PWWCTS 

pinb, ac) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 53s 

. . . . . . . . . . . .  __ ......... ......... 
5 3 7  

~ ~ n d / M t l & b M p o d l J C t S  

(61 W A S  AND METAL PRODUCTS 

FakiCatsdmaJ pmducn - IJxCeptfIdilmqw tlsn%poponatian 
esuipmdK ( s a b 3 b W . l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

56 1 
47)OTHER MANUFACTURED PRODUCTS 

ha*dpld movilg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lamias and apprd~ - *rs, bath oood~. carpsn. ctoming. etc. .. 

wncha, docks, )adr(. nd Icy8 . . . .  

512 

. . . . . . . . . . . . . . . . . . .  
545 

I~~YSCULANMUS 

9 w 
tb) t,Ckati-r tods andlor pans fof rpaJMd utl), M n 8 cratamn's 

of h a a r ~ d  md office fmhm - h m  hwns, offices, mc.. wk 
mlcf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

whkb - trodma wdshopfor plumbr2. cupsntrrs. rocld 
CI(I*S, KC.. 

5'6 

4 
B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(d ~ c n r g o . p e n s r s l k a g n I ~ u d i l l g a * ~ o f s m a a p a d u p s r ~  .? 
~ S a ~ , g * b p s , m r h , M @ k t r u l k W a r s  . . . . . . . . . . . . . . . . . . . .  
win4asmdunrr m r - - - - 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . ,~  ..... - wf(urdarr wum . . . . . . . . . . . . . . . . . . . . . . .  

~ S ) Q ~ R  in01 p l p e w h w  -1azs f .~01  mPpIc. eO2 ,- +rad 
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D ~ E D A T E : 1 6 d . y m . t t u r a u i p t o f t ~ m  

9 - - P h d  
All questions on this form refer to the vehicle described below snd its 
use during 1 Sa7 If you did not own the vehicle during 1987. please 
Continue wlth the questionnaire snswvsnng each item according to  how 
you used the vehicle during the last 12 months you owned IM leased) 
$1 If there ore errors in the vehicle registration information. consult the 
instruction sheet before continuing wtlh the guestionneue 

ESTIIWATLS ARE ACCEPTABLE. I R r s e  correct e r r m  m name, address. and ZIP Coda ENTER srrwr and number if nOt shown. 

I 2 5 B 

CENSUS USE I" I' 
REQ1STIATK)N tWORMATION 

Mske of vehicle Year of modsl I State lkense number -_ 1 Valahrda dentrfwtim number MNI 
102 103 io4 105 

I___.___ 
3 1  
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a. Railroad, o c e m p p g .  of sunilar contaman? . . . . . . . . 
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h 30 - h m ~ l o l ~  Inc of p e .  mrm*r, nd m. udcm w k h  itanor 
m s  tha vdjde c & w j .  Wme m 

expldnnan ud 

g~munns psramyls 0 t h  MhiCle'cnruJ 
crrbegelhnrr lcoMbd lo t r ) l lmqh@hb.  lsesimrruaDl dwm fcfhvmer 

hoducb, m -, m. 

% 

9b ,&CW &. . . . . . . . . . . . . . . . . . . . . . . . .  --- 
520 

527 

(1)AGRICMTURAL AND FOOD PRODUCTS 
1.1 LNO amrnalr - cartk. horses. podtry. hog@. Lva reslood. inw. ac.  . .  __- 
(b)Fresh (arm produns -- glm. cropr. R-. nunary stock. im mak. raw 

IC) R m d d  foo6s d t c b m  v d ~ %  - goo&. pfbpaed n*au. "@ 

frolm foods. bevwepes. boded w m .  dm productd, dgarmtw. ac. . .  .--2 
% 628 

. . . . . . . . .  (ZIMINING PRODUCTS, UNREFINED .. auck d. Md. m d  om 
l3)RUlLDlNG MATERIALS - ofavd. rand. mronS. bl glass, atc. lercepccul 

(4)K)RESTRY. WOOD. AND PAPER PRODUCTS 

630 

. . . . . . . . . . . . . . . . . . .  i , , ~  - " t u m h  "'1 , . . .  63 1 'k 

%4 
(1) Lops an6 loresf podufts -- except cv. hmbf  md fabruatd wood 

ploddas (see below./ . . . . . . . . . . . . . .  -- 
(bl Lumbsc end labmeted wood products . exoept funnture I.% l?/ bd0w.l %. 
l C l p B P B ( a n d P a p e r ~  . ' . . . . . . . .  ?h 

1.1 c h w a l s  snd!or h ~ s  (nduding latknrr. &s, m m i c s .  

5 3 2  

533 

IIIICHEMICALS. PETROLEUM. AFtD ALLIED PROOUCTS 
____. 53' 06 ..... -. . . . . . . . .  pahts. a c l  . . . .  

Iblf'etrobuni and pmdeum products (indwlmg pswd md roofag maefidsl [el R a w  andor n k h  products . . .  06 . . . . . . . .  
537 

06 

% . . . . . . . . . . . . . . .  5?i, - . - 
46 

161 METALS AND METAL PRODUCTS 
. . . . .  (1) Rmary metd produets .. pcpes. ingots. MMS. sheeu. crc. 

(e) Machinery .. decmul or noneleccncsl nd e)octronie 
Id) Tranrpanstion eguipmdnl (ncluaing c o n p f c  vehicles1 and pans . . . . .  

_c_-- 

536 
[b) Fabncated m l a l  podvcrs -- excspt IIWdmw o( transpofIUbon 

. . . .  equipment I.% below./ 
. . . . . . . . .  

540 

54 1 
-...-...?? 

(TMTHER MANUFACTURED PRODUCTS 

06 kl Furnmre lwood and nonwoodl andlor hadram - not invotvd in 

% IblGlars poduns . . . . . . . . .  ... ..... 

96 

. -. ............. . . .  
5 4 2  hwsehold mowng 

. . .  
IC) Textiles and spparcrP - fiben, hmhe pmbs. carpets. clothing. atc. . .  ?'_ ............ qb 
(dl Mscellaneous podwls of menulmunng - -  UX4diW photogi8PhC gOOd6. '" 

watches. clock!& pvdry, nd toys. . . . . . . . . . . . . . . . .  .... 
545 

I8IMISCELLANEOUS 
% k) Moving 01 hobsehdd 8nd otfice IurnRure - hom home. OKKC~. etc , under 

lb) Miscallamus t o d s  adiocpans fu s w d m d  use. es in a craftsman's 
. . . . . . .  . ............ contract . . . . . . . . .  

5'6 

M e  - -  tmrding wortshop fm plwnbrr. cnpsntars. road wwics ?& 
Jb . . m------x 

~ . 4 . ~  .. - -- ..... 
ib ~ - .  .- 

............... . . .  crews, nc. . . . . . . . . . .  
(SI Mixed cargo. 
I4 Scrap. garbage. trash. sew tank w a r n  
I.) lndwrnd WPBT . . . . . .  

haght (mdudmg Us ddwy oi d l  packe@sl 
. . . . .  

9;; 
. . . . .  

. . . . . . .  . . . .  ... ._ ... 
551 

(fl HazardWs waste 
IWOTHER lnof elsewhere dassif~l - Ueum hrcnbe m &tad. 

3 
?& 

mnr*bhpuudt*rIwg.aoug)lbmqvim.spbddp*urd p*cedonth.r.Mdr 
du tothocokof F b d m l  R.pu*t * l .  ctl* 48, lt~nrpoltnbn? 
> ('3 YES .. Cmmue~irhnems31smdb 

2 !.: NO -. SKIP m nern 32 

-..._I_______.____-. __I ..... 

I(rr 31 - At mi time &mbq 1987 w n  * wNc40 la cambhdml und to hul hurdour 

5 5 2  

Hu8rdoue M . t W  
5 5 3  r: Flnmmable liguds 
5 5 4  Combustibls IqwA 

550 0 Poison 8 sdida 
55 7 74 &son 8 kquida 
558 17 Flammable sold8 
5 5 8  r< Oxiairers 
%eo nemmeble gn 
5 8 1  Nontlammabh gas 
5 6 2  K PoisonA 
sa 1 'l Corrosive sdldl 
56. 1. ' Eiplouws. A a i  6 

3 5 5  u Conoalve llqud8 
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* 

0 fiRsoNAi TRANSPORTATION - Waed OS aperrold UM v s h ~ l a  in p l s ~ e  nf 
BO outomotnle for p a s u r e  driving travel to w o k  nc (NO BUSINESS USE1 - 
SKIP rn nm 32 

3 u FOR HIRE 
4 fl DNLY RENTAL OR SHORT TERM LfASE - Rented or hased out to venous qmrao 

SkIP ro #em 28b 

and for varwus 8c1imws. under d& 01 rhon term rental or lease agreements (Nut 
motof carnerl - SXlP to #ern 29 

~ I U I X E O  
5 0 2  

503 
Perrsot hUfln&SS use - _ _  
h c p r t  p e r d  us0 - 
F u m t  for hire lincludas intermp+rale hauling and Inp 
l e w g  etc I 

50.1 

Com@en b below 
b. I! rtvs vehicle was fa& irdicdtb below the f y p  of f#r hire opraoon Enter perctnrage of 

nvleege lor each cetoguv 

11IOpamkm *P 
MOTOR CARRIER - Operated by a company whore pnmary 
business IS lo provi$e lransponation serwhes carrying lreiphl 

OWNEWOPERATOR - Operated by an &pendent tNCker who 
dnves vet& foi hirrself or on lease to a company - 

506 
belonging IO athcrs - _  ___ 

507 
8 %  an ndepnndent 
leased tu 8 Lompanv 

509 I31 JurWktkm I.nd < 
INTERSTATE 
INTRASTATE 
LOCAL - In a singla municipality conhguous municipalities or a 
municipslrty and its suburban area in mmercial z m s  

CONTRACT - Offeral transportation m i c e  to canain shtppers 
undet cmIreCt3 I_--__ . 
COMMON - Offerad transportation m m  to the @emral public c 
over regular or irregular routes 
E X E W T  - transpoiled commodities 01 provtded types oi wrvices 
that Hero exempt from Federal regularon operated witbin exempt 
cmmernsd zones 

5 , ,  i 

(3)Khrd Qf C a d  

1 I 

) I ,  

, 0 

mes mads structures. etc 

w d .  mnsony. catpentry, atc 
05 n MANUFACTURING. REFINING OR PROCESSING ACTIVITIES 
06 0 WHOLESALE TRADE 
07 L] RETAIL TRADE 
08 n BUSINESS AND PERSONAL SERVICES - used lo 8ssist in such wrvicm J.Y kd$mg 

operations, Iwdscepmg. repair Icxcepr plumbng, elecrncal work. RC - Sce 
09 L 1 UnUTlfS - UA to assist in operation or w w c e  of p u ~ i c  utt~ities ~telaphone, gas, 

IO fl MINING OR OIJARRY ACTIVITIES lincludes wen drilling1 - used to amst n ttia 

1 1  u DAILY RENTAL - rented out vlthoul a driva. 10 someone elso on a da#y w 

16  u OME WAY RENTAL 

1 3  0 NOT IN USE - behide idle wra-ked, awaiting repair etc . fof mwe Ihm 90dayr 
1 4  n FOR HIRE TRANSWRTATION - including small package delivery 
15 0 OTHER - plaesc describe rn ilnml 

’Cwfrecror Actiwfm’l, laundry sdvenising, enrsnainmant, etc 

dsnnc ere) 

extiaction of naurel resources M in hauling IO ~IOCCOSEO~B 

rhon luim tusui 

n GOVERNMENTAL OPFRAT~ONS 

u! 

ltam 35 - REMARKS - Please use ?his ipdce for any explanarcons [ha: - 3 1  be e~~enria l  i n  

.dersldnding y w  repoced d a u  

-.I_ ........................................... __.___I____ 
lrcss f N u r M  dM srrrer: 

his v e h m  has a flee1 number. please enler it here .... ......._.. 1 .... 
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APPENDIX 3 

NATIONWIDE TRUCK ACXTWTY AND COMMODITY SURVEY, 
FORM WAG-2 

A 3  





IE A PART OF AMERICA'S ~ & ~ ~ ~ ~ T h ~ ~ ~  P U N S  FOR THE i 
INB BEYONDI 
*We need your help in *Is Nationwide tmek Actlvlty and Gomrnodky Survey. The 

infotrnetlsn you report on this questionnoire will be used by the government and 
others plrnnrng for future trensponation nasdr such 68: 

items 4--d 
- New htghwsys 
- Tetminel facil i th - Highway ~6H1tbnSfEtt end rspotr 
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0% I 

hspoonl 

e* I 
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1 .I Thh m;rClr W.S MOST FRLQUEMTLY u - 
Mark iXj mly one box in esch CDkUnn 

a, Personal trsnsportation ....................... 
B. Cmtract canier ............................ 
0. C m m  csnler ............................ 

a. Straight truck with 4 tires without trailer. . . . . . . . . . .  

e. Straight truck with 6 or more tires without nailer. . . . .  
d. Straight truck with 6 or more tires pufling traWer(s1. ... 
f. Truck-tractor withcud trailer ................ .: . 
g. @her - Specify 7 

b. Straight truck with 4 tires puling trsiler(sJ . . . . . . . . . .  

e. Truck-tractor (power unit) pulling trailedol . . . . . . . . .  

r . ~ ~ t r t ~ i l e r p u i i ~ ~  ................................... 
b. W i r i  and othw trailers less than 20 feet wed with SOreigRt truck 

4d)Ons axie on trailer ............................ 
(21Two axles on trailer ........................... 
4 3 I l h r e 8  or mora n!de6 on ttsiier .................... 

c. One full trailer used with straight truck 
(1 ITwo axles on trsiler ........................... 
(21Throe axles on trsiler . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 3 ) F w r  or more axks  on trailer ...................... 

d. One semi-trailer 
(1 !Om axfe an trailer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f2)Twa axles 00 trailer ........................... 
(SO’#rw or more axlsr on trailer .................... 

e. Two trailers, one semi- and OCM fun 
49 )Three axles MI two traikn ...................... 
W F w  axles on two trmilsn.. ..................... 
t3lFw axles (M two trailan.. ..................... 
(4) SIX or more axtes on two trolsrr ................... 
I’llFive axles on three trailsrr.. .................... 
( I I S i x  axfes on three trailera. ...................... 
631 Seven axles on three trailers. .................... 
(4)Eight at more axles on three traitors . . . . . . . . . . . . . . . .  

I 

f.l%rse trailers, one semi- and two M1 

g.(3ther - Please descn‘be in detd! the number Qf 
trailers and axles on those trailsn;. 

173 0 
178 0 
178 

182 a 
188 a 
191 0 

185 0 

360 0 

194 a 
187 0 
200 fl 

203 IZJ 
206 a 
209 a 

212 0 
216 Q 
218 B 

221 R 

227 0 
224 

230 

233 0 
236 0 
239 0 
242 c] 

246 0 

I 
Fo( l luTAc52  L b ? M O l  

A L.? 

162 0 

1uo IL3 
IQS 

171 E 

1 0 6 a  

i e i Q  
201 O 

204 0 
2 0 1  n 
2 1 0 0  

2 1 3 0  

2 1 s u  

2 1 0 0  

222 D 
226 O 
22.B 0 
231 0 

Mark mb 

362 

‘95 111 
999 ra 
402 0 - 
206 R 
208 a 
i l l  a 

2114 0 
217 0 
220 cl 

223 D 
226 

221 c1 
232 a 
236 

238 a 

244 0 

247 Q 

241 0 



Section 8 - Vehicle 1 
6. kdlcsta ttn b0dvtVp.th.t most tloulrmsornbksthb VI 

loscription - Continued 
Clcle dwdna wch mmpk paled. H the p o w r  

Mark (X)  only one box for each column. 

A. PLATFORM TYPES. includes flatbeds. stakes, and 
flatbeds with added devices.. . . . . . . . . . . . . . . . . . .  

B,?lCKUP .................................. 
C .  PAMEL OR COMPACT VAN. . . . . . . . . . . . . . . . . . .  
D. MlNl VAN, UTILITY, STATION WAQQN (Bronco, 

E.VAN TYPES, lncludes enclosed vans, open top vans, 

Blazer, Jwp, etc.1 ........................... 

drop frame vans, refrigerated end muttistop and high 
cubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F. SPECIALIZED USE TRUCKS 

1. Automobile or boat transport . . . . . . . . . . . . . . . . .  
2. Beverege tmck . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. Removable dry container on trailer chassis . . . . . . . .  
4. Removable liquid container on trailer chassi~ . . . . . . .  
6. Other cargo container chassis . . . . . . . . . . . . . . . .  
6. Concrsts mixer . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7.Dumptruck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8. Grain bodies (including hoppers, grain boxes) . . . . . .  
@. Garbage truck . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. Livestock truck, including livestock drop frame . . . . .  
11. Pole, logging, or pipe truck . . . . . . . . . . . . . . . . . .  
12. Tank truck for dry bulk ....................... 
13. Tank truck for liquids or gases (nonhazardous meterials 

14. Tenk truck for liquids or gases (hezardour materials) - 
Indicate type (from placard on tank) 

.. MC-307 ............................... 
b-MC-331 ............................... 
Om MC-312 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
d-MC-337 ............................... 
@e MC- ............................... 

1S.UtnityuNck .............................. 
Not. - I f  none of the above descriptions march the b o d y  tvpa 
of this vehicle or the trailer usually artached to k, mdc the 
'o ther" box and describe vehicle. 

0.0Lh.r - Specify a 

Sample day 1 

240 

261 0 

264 0 

267 0 

260 a 

263 0 
266 

269 0 

272 c] 

276 

278 a 
281 0 

284 

287 0 

290 13 
283 0 
288 

289 0 

302 a 
306 D 
300 0 

311 0 

314 a 
317 

320 0 

249 0 

262 0 

266 c] 

268 0 

261 

284 a 
267 0 

270 u 
273 

276 0 

279 R 
282 

286 0 
288 0 

281 0 

2B4 0 

291 a 
300 a 
303 a 
306 0 

309 0 

312 c] 

316 0 

318 c] 

321 0 

Put 12 monthr 

260 0 

263 n 
266 0 

219 U 

282 0 

266 0 
268 a 
271 a 
274 0 
277 a 
200 a 
283 0 
288 0 
288 0 

282 

286 [zl 

2 s e  a 
3 0 1  a 
304 n 
307 

310 a 
313 a 
316 

319 

322 0 



tt. ft. I Length (ft.) (Front bumper to end of last trailer). . , . . , 
r-  - I 4 1 0  41 I 

I 

............................ fl. ft. Height ( f t . 1 . .  I 

Tare weight (empw) ........................ I IbS. Ibs. 

I 4 1 2  41 3 
1 

416 

Loaded vehicle weight (weight of truck and cargo) - . 
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-. 
... ” ....... 

Type ab dace 

Tank farm 

Power cdsnbldistriibwtion station 
......... 

_I___n .̂ 

a.m 
, 

I I 1 -. .......... __ .......... 
,461 

Weight (ibs.1 
L -I.--. - ___c 

I_ ......_-. 



601 
I - I - !_ 
I Month Daw Year 

1 Lengttr Ift.) (Front bumper to end of last trailer). .... 
Height tft . ! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tare weight (empty). ....................... 

I 

I ft. 
I610 30 4 
t 





I I 

p= cwnty, H known 





APPENDIX 4 

QUESTIONNAIRE FOR ITITIS, PHASES ONE AND TWO 
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QUESTIONNAIRE FOR NTTIS (E%.\ h t 0 5 E )  

COMPANY QESCRlPTlON 
DPERATINC AUTHORITY: 

10 LhlP t r u c k  wt. d? WSI 16 
1 ~ 1 e y / c ~ u n ~ y / m t ~ t o / f . d o r ~ I  I B 

'csl ' '1 -  SKIP t o  Power Unit k s c r . p t i o n  h d O W .  
XB t h b m  a d a i l y  rmnul t m L 7  

POWER UNIT DESCRIPTION 
V e r i f y  the make,  model year ,  and V I N ,  and dSk for t h e  model name 
and company u n i t  number. 

1. flake Year: 1 9  V I N  

2 .  Model N a m e  Company U n i t  Number 

3. EDIZVR:  Code t h e  b a s e  s t a t e  of o p e r a t i o n  
0 

4 .  POWER UNIT TYPE 
T r a c t o r  I 18 
S t r a i g h t  Truck [ 11 

IS 
STRAIGHT TRUCK 
BODY STYLE: 

Van [ 11 
F l a t b e d  I 12 
T a n k e r  [ 13 
Rcf r i g .  I 1s 
0-P [ 16 
Refuse I 17 
O t h e r  

13'' * 
(Spec2 f J j 1  

5 .  NUMER OF AXLES 
hro I I2 
Three  I 13 
Four + 

[I,)  

6 .  

7 .  

P. 

9. 

1. 

CAB STYLE 
Cab Forward I 1 1  
Cab Over I 12 
S h o r t  C o n v e n t i o n a l  I I 3  
fled. C o n v e n t i o n a l  I 1 4  
Long Convent lonah  

[ I , ]  

FUEL 
G a s  I 11 
Diesel I 12 
O t h e r  [,?I (Spec1 f y j  

Power  U n i t  EMPTY WEIGHT: 

n 11 n i s  w 21 
---I_-- 

Pover  U n i t  LENGTH: 

--- 
zb ti n 

10. Es t imated  Annual f l - l e a q e  for t h i s  power u n i t :  - 
11. P e r c e n t  o f  a n n u a l  mileage f o r  e a c h  t r i p  type for t h i s  power o n ~ t :  

Local (Pickup d n d  delivery, w i t h  50 mile radius) 

e S h o r t  Haul ( I n t e r c i t y ,  one-way, distance 50-200 miles) ;=fj * (To t s l - :QO%l  - ton9  Haul ( I n t e r c i t y ,  one-way, distance ZOO+ nules) 

m w n n u v  

% - -- - 
41 .a a 

12 .  Does t h i s  p o w e r  u n i t  ever p u l l  twin  trailers. 
[ 1 Yes P e r c e n t  of a n n u a l  mileage w i t h  t w i n  t r a i l e r s :  --- * 
[ 1 Ho ( E n t e r  000.) * a 4 6  

13. Odometer Reading _ _ _ _ _ _  Date of Reading --/--I-- 
47 U m ¶a SI P u n s s  M L I P  

N T I l S  company and p o r n  unit ducription. 

A4-1 





APPENDIX S 

CONVERSION OF VEHICLE CLASSIFICATION DATA TO AXLE 
CORRECI'ION FACTORS 

A 5  





Conversion of Vehicle Classification Data to Axle Correction Factors 

VehicIe Qge 

Passenger Cars 

Two Axle, Four Tire Trucks 

Buses 

Two Axle, Six Tire Trucks 

Three Axle Single I Jnit Trucks 

Four or More Axle Single Units 

Four or Less Axle Single Trailer Trucks 

Five Axle Single Trailer Tmcb 

Six or More Axle Single ‘Trailer Trucks 

Five or Ixss Axle Multi-Trailer Trucks 

Six Axle Multi-Trailer Trucks 

Seven or  More Axle Multi-Trailer Trucks 

(21 

Number 
of Axles 

2 

2 

3 

2 

3 

4 

4 

5 

6 

5 

6 

7 

(31 

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 

Axle Correction Factor 

(4) 

Coluinn 2 * 
Column 3 / 100 

1.296 

8.500 

0.012 

0.056 

0.018 

0.008 

0.832 

0.215 

0.01 2 

0.020 

0.018 

0.014 

2.20 1 
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APPENDIX 6 

MILEAGE AND DAILY TRAVEL SUMMARY, 
PARTS ONE AND TWO 
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MILEAGE AND DAILY TRAVEL SUMMARY 
PART 1 - STATEWIDE TOTALS, RURAL AND SMALL URBAN DATA 

R l l R A l  DATA 

MllthGf I 
UAUY VEHIClF -  
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APPENDIX 7 

SUMMARY OF LOCAL FUNCTIONAL CLASS MILEAGE BY SURFACE 
TYPE AND TRAFFIC VOLUME GROUP 

A7 





SUMMARY OF LOCAL FUNCTIONAL SYSTEM MILEAGE 
BY SURFACE TYPE AND VOLUME GROUP 

STATE: PREPARED 

> . 
L 

(DATE) 

GRAVELISOIL 

1 I I TOTAL 500 & OVER 

I UNDER 200 I 200-499 1 500-1999 1 2000 & OVER I TOTAL 1 





APPENDIX 8 

TRAVEL ACXIVITY BY VEHICLE TYPE AND FUNCTIONAL CLASS 

A 8  
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PENDIX 9 

IWOIWATION ON STATES THAT COULD PROVLDE VEHICLE 
MILES TRAVELED 

A9 





States that Could Provide Vehicle Miles Traveled 

State Contact Person Phone Number Information 

Arizona 

Colorado 

Connecticut 

Delaware 

Idaho 

Indiana 

Warren White (602)255-7291 

Jim Huyghebaert (303) 866-3089 
and Tom 

Marian Lawrence (203) 566-8679 

Mrs. Banks (302) 736-4538 

Randy John (208) 334-7702 

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, 1986 information is available from the 
Ports-of-entry. That includes only trucks that are above 26,000 pounds GVW. Those trucks 
stop 10 declare their mileage when corning 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 assumpfions, vmt could be calculated. 
The Weight-Distance Tax that is coilected in the slate is not entered into a computer. There 
are no totals to bc 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 
Confidentiality Office - Frederick Rleaser, Internal Revenue, 135 High St.. Hartford, CT 
06103; (203)240-4062, 

There is no current program that can extract that information from rhe 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 Inrerstate motor carriers together bjj 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 jnformaticn is obtainable, but would take ri whik  to compile. He could not compile 
the information without approvvsi from the avision head. -.-- I .  - 



Continued 

State Contact Person Phone Number Information 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Michigan 

Montana 

Nebraska 

Greg Howitt (515) 281-6621 

Martha Curuthers (913) 296-3CS1 

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 WiIiiarns (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. 

The state would be able to provide gallons of fuel used, from which we could calculate vmt 
with mpg assumptiom. 

His office has done a one : h e  study to calculate the vmt for all trucks over 60,OOO pounds, 
traveling in the state between January 1, 19S7 and January 1, 19S8. 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 daiabase, 
but would require a programmer (and money) to extract it. 

The amount of fuel used is available, from which we could calcuIate 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 Comptroller of the Treasury, M o m  
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 t o  the Michigan Dept. of 
Treasury, Information Officer, Treasury Sldg., Lancing, MI 48922. 

The mileage could be a k u l a t e d  by his office using the total fuel used and average mpg. 
Intra- and Interstate trucks could no1 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 stale. No other information (specifics on the 
trucks) would be available. 



State Contact Person Phone Number Infornia tion 

New Hampshire Norman Boisvert (603) 271-2311 The state a n  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 thc miles driven in the state. For the figures to 
be released to us, a written request should be sent to Commissioner oC Safety, Richard M. 
Flynn, Department of Safety, James H. Hayes Safety BIdg., Haem Dr., Concord, NH 
03305. 

New Mexico Steve Kirkpatrick (505) S27-2270 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. 

P 
North Carolina Robert Beck (919) 733-3401 E 

Ohio Richard Beckner (614)466-3503 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. 

Oklahoma David Nicholson (405) 521-3036 

Oregon Mary Anne Kurt (503) 378-6615 A program could be written to produce the vmt. The office charges a fee of approximately 
$100 for information. Depending on the kind of information requested, the price of may 
vary. 

Rhode Island Mr. O’Brian (401) 277-2950 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 colIect 
that type of information. 



P 
P 

continuedl 

State Contact Person Phone Number Information 

Utah 

Virginia 

Washington 

West Virginia 

i’v’yorni ng 

Mrs. Bouzek 

Roberr Crorridr 

Bob Jensen 

Bill Fulcher 

(6353 773-5335 

(803) 737-4872 

(801) 530-6063 

(804) 736-2488 

Contact not named (205) 753-6900 

Mark Peytorr (304 j 348-3456 

Donavon Bright (307) 777-5293 

The mileage is available, bur the inforn;a:ion could riot be reieased until  approval from the 
Depufy Director of the  Motor Vehicle Division. The Deputy Director’s phone number is 
(6135) 773-5747. 

The information lrom ihe fuel tax reports is entered inlo the computer, bur he has no idea 
if rhe information about mileage a n  be si:mmed and extracted. In order to find out if thc 
informaiion is available, we need to send a written request IO the South Carolina Tax 
Cmnrnission, Office Service Division, P.O. Box 125, Columbia, SC 29214. At the very least 
they could give us the total revenue for each quarrcr, from which wc may be able to estimate 
vrnt. 

The milcaze could be calculated by raking the taxes collected and converting them to zallons 
of fuel used, and deriving mileage from fuel use and mpg. 

A Road Tax Report is compiled c v e q  year for the State General Assembly which covers 
the last two years of data. This reporr gives various breakdowns of vrnt - Private, For Hire, 
Interstate, and Intrastate. 

The mileage information would be available by sending a written request to Mr. ildefonso 
Origeenes, Dept. of Licensing, Fuel Tax Section, P.0,  Box 9228, Olympia, WA 95504. 

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 
infornialion is in the computer, but it would require a programmer and funding to retrieve 
the information. 

‘he ~ f l i l e ~  reported in the state include ail miles driven in the state, which includes the rural 
dirt roads. There is an  zpproximaie perccnrage thal can bc applied to the  total VIR[ lo take 
out the backroad travel. ’The milcage includes Interstaie and lnrrasrate vehicles, m d  there 
:s no way that the two can be separatcc’ in the vrnl figure. 
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GLOSSARY 

@OEETICLENT OF VARIATION 

The coefficient of ~xzricrtion is a measure of relative dispersion equal Lo the ralio 

of standard deviation to mean. 

Also, let 0 be an estimator of a population parameter 0. For a given sampling 

plan, the value of 0 would vary from sample to sample. The average value of 0 over 

all possible samples is called the expected valuc (or mean) of 0 and is denoted by E 

(0). 'H'he standard error (or standard deviation) of 0, denoted by 0, is a nieasure uf 

variability (or dispcrsion) of 0. The coeflkient 01 imirrfion is the standard error of  0 

relative to E (0). That is, 

Coefficient of variation o f  0 = '63 . 
E (0) 

DBMALN (or SlTIB GI-zARAcFERlmTIC) 

A damnin 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 charactcristics €or the set o f  all straight 

trucks in the U.S. In this context, the subpopulation of all straight trucks in the 1J.S. 

is a domain. The stub characteristic would be "straight truck." 

EXHZmSION FACnV3R 

An expansion fkctot. for a sample is a number that multiplies a quantitative 

sample characteristic to produce an estimate of an analogous quantitative target 

popuIation characteristic. For example, under simple random sampling ol' size n from 

a population of size N, the expansion factor N/n limes a sample total is an estimator 
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of a target population total. There are  many variations of expansion factors that are  

determined by thc 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 expressions for 

expansion factor are rnising fnctor and infation factor. 

NONRESPONSE RATE 

The  term nonresponse refers to the failure to measure completely the units in the 

selected sample. In  its simplest form, nonresponse late nieans 

nonresponse rate= (# of units in the sample that dig not resvoiid] 

(# of units in the sample) 

Note that 

response rate== 1-(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 o n e  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 

US. population of trucks for a given year is an example of a parameter. 

SAMPLING F9UCI'ION 
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If the nunibcr o€ units in the targct population (i.e., sampling frame) is N and 

the numbcr o f  units in thc sample is n, thcn the srimnplingficrction is a n/N. 

SAMPLING FRAME 

In  its simplest Corm, the soniplingfrmze is an explicit listing of :he units in the 

target population. Thc  sampling frame is the sct from which a proper subset 

(sample) is taken. 

Morc generally, the sampling fi-onze can include the materials OJ devices which 

delimit, identify, and allow ~ C C C S S  to the clemcnts of thc target population, T n  a 

sample survcy. the units of the frame are  the units to which the probability sampling 

scheme is applied. The srimnpling fi.fime also includcs any auxiliary information 

(measures of size, demographic inforniation) that is used for (1) special sampling 

techniques, such as, stratification nnd probability proportional to size sample 

selections; o r  for (2) special estimation techniques, such as ratio or  regression 

estimation. 

TARGET POPULATION 

The tlrRet poplrrtion is thc set of all units or clcments about which infnrmation 

is wanted. For examplc, in N I T S  the target population is the collecticm of  all largc 

trucks in the US.  
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