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ABSTRACT 

Computer Integrated Transportation is envisioned as an integrated network of public and 
private transportation organizations, each with unique responsibilities, but working toward 
a common mission of facilitating travel across all modes of transportation. This paper 
extends the research on CIT to commercial vehicle operations (CVO), specifically to 
examine how government can work with trucking companies (i.e., "motor carriers") within 
a CIT framework. The research entailed a review of how government currently interacts 
with trucking companies, interviews with trucking terminal managers, and case-studies on 
terminal operations at five of the nation's largest motor carriers. Opportunities are 
identified in the area of unifjmg interaction betmeen government and industry (along four 
lines: licensing, roadway information, incident clearance and enforcement), and in the area 
of in-vehicle devices for automated record keeping. 

Keywords: Commercial Vehicle Operators (CVO), Motor Carriers, 
Transportation Management, Intermodal Transportation, System 
Architecture 

V 



EXECUTIVE SUMMARY 

Computer Integrated Transportation is envisioned as an integrated network of public and 
private transportation organizations, each with unique responsibilities, but working toward 
a common mission of facilitating travel across all modes of transportation. CIT is 
designed to achieve effective coordination of the transportation system, while at the same 
time respecting the individual responsibilities of participating organizations. 

This paper extends the research on CIT to commercial vehicle operations (CVO), 
specifically to examine how government can work with trucking companies (i.e., "motor 
carriers") within a CIT fiamework. The research entailed a review of how government 
currently interacts with trucking companies, interviews with trucking terminal managers, 
and case-studies on terminal operations at five of the nation's largest trucking companies 

As is revealed in the research, trucking companies must interact with numerous local, state 
and national agencies in the normal course of their business. The nature of this interaction 
is anything but uniform, presenting carriers with a myriad of confusing and sometimes 
poorly documented requirements. As a result, it is not at all surprising when trucking 
companies view government more as "regulators" than as "service providers," presenting a 
serious obstacle to implementing Intelligent Transportation Systems (ITS) within the 
motor carrier industry. 

Telephone interviews and site visits with terminal managers revealed great diversity in the 
application of information technologies to trucking. Technologies for tracking shipments, 
including bar-coding and mobile data terminals, are commonly used by major less-than- 
truckload (LTL) and package carriers, whereas technologies for tracking vehicles are 
more commonly used by truckload and private carriers. CB radios are still the most 
common means of communication to drivers, but pagers are widely used, and some 
companies utilize cellular phones. Wireless data transmission is less common. Regulatory 
compliance is largely a manual process, though some companies utilize computers to track 
maintenance. 

Terminal managers in the survey were largely unaware of the CVO user services proposed 
under the federal ITS initiative. Nevertheless, there is strong support for some ITS 
objectives, especially with respect to reducing the complexity of regulations and easing 
compliance. Whereas managers (especially at larger companies) generally acknowledged 
the need for existing regulations, they also supported the idea of streamlining and 
simplifjlng the existing rules. And while managers were interested in improving the 
quality and timeliness of traveler information, they appeared to be reasonably content with 
the current situation. Dispatchers do not utilize information that is available today and 
seem to desire little new information. However, managers did state that improvements are 
needed in disseminating information on roadway construction and roadway conditions 
(e.g., ice, snow, and fog). 
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Despite these qualifiers, important opportunities exist to improve coordination between 
government and the motor carrier industry. Government fbnctions can be organized along 
four lines: (1) enforcement, (2) roadway information, (3) licensing, and (4) incident 
clearance. While multiple agencies currently exist within each category, designating a 
single leader should improve coordination, and simplirjr interactions between government 
and industry. From a technological standpoint, there is an important opportunity to 
develop an in-vehicle device, with a standard interface, that can store records on: (1) 
driver hours-of-service, (2) daily inspection reports, (3) vehicle maintenance, (4) cargo 
manifest and hazardous materials, ( 5 )  licenses and permits, and (6) fuel accounting. Most 
regulatory functions could be automated within an in-vehicle device. In the process, 
drivers and terminal managers can be provided with better information, so that it is easier 
for motor carriers to operate within regulations. 
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I INTRODUCTION 

Computer Integrated Transportation is envisioned as an integrated network of public and 
private transportation organizations, each with unique responsibilities, but working toward 
a common mission of facilitating travel across all modes of transportation. CIT is 
designed to achieve effective coordination of the transportation system, while at the same 
time respecting the individual responsibilities of participating organizations. 

In an earlier report (Hall et al, 1994), CIT was introduced, and investigated fiom the 
perspective of arterial and highway "Transportation Management Centers" (TMCs). Site 
visits and interviews were conducted at California TMCs, followed by focus group 
meetings with TMC managers. Institutional impediments and opportunities were 
identified as part of this study, particularly as it pertains to cooperation between 
governmental agencies. The report only touched on the issues of how transportation 
agencies interact with non-transportation agencies, and how they interact with the private 
sector. 

1.1 Study Objective 

This paper extends the research on CIT to commercial vehicle operations (CVO), 
specifically to how government can work with trucking companies (ie., "motor carriers") 
within a CIT framework. The research entailed a review of how government currently 
interacts with trucking companies, interviews with trucking terminal managers, and case- 
studies on terminal operations. As is revealed in the research, trucking companies must 
interact with numerous local, state and national agencies in the normal course of their 
business. The nature of this interaction is anything but uniform, presenting carriers with a 
myriad of confusing and sometimes poorly documented requirements. As a result, it is not 
at all surprising when trucking companies view government as "regulators" instead of 
"service providers," presenting a serious obstacle to implementing ITS within the CVO 
industry. 

The research presented in this report was completed in parallel with two companion 
studies, one on emergency operations (Lo et al, 1995), and the other on transit agencies 
(Hickman et al, 1995). The combined purpose of these three studies is to assess how 
traffic agencies at the state and local level can improve their coordination with other types 
of transportation organizations. 

A final phase of research is in progress. This will entail focus group meetings with CVO 
managers, which will allow in-depth exploration of new ITS technologies. 

1.2 Paper Organization 

The remainder of the paper is divided into four sections. Section 2 provides an overview 
of the trucking industry. Section 3 reviews governmental roles in serving and regulating 
the CVO industry. Section 4 provides results of structured interviews with 48 CVO 
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companies. Section 5 offers detailed case-studies on five major trucking companies: 
Consolidated Freightways, J.B. Hunt, Roadway Package System, United Parcel Service 
and Yellow Freight System. Section 6 synthesizes the findings and assesses CVO 
opportunities within CIT, and Section 7 provides conclusions. 

2 INDUSTRY OVERVIEW AND TECHNOLOGY ADOPTION 

Commercial vehicle operations (CVO) encompasses a range of industries, including 
service and repair vehicles, private buses and taxis, and trucks. The focus of this paper is 
on the most prominent segment of CVO: motor carriers (i.e., trucking companies). 

Trucking is a huge industry in the United States. Nationwide, trucking companies had 
total revenues of $295 billion in 1992, meaning that an average person spends more than 
$1,000 per year (directly or indirectly) on trucking. Interstate trucking accounts for $82 
billion in revenue, intrastatehtercity accounts for $96 billion and intrastateflocal accounts 
for $1 17 billion. Despite the overall size of the trucking industry, the vast majority of 
trucking companies are small. The largest carrier, United Parcel Service ( U P S ) ,  had 
revenues of $12.7 billion in 1992, just 4.3% of the total. 

Motor carriers fall into three general classifications: "common", "contract" and "private." 
A common carrier is a business that carries goods for-hire, serving the general public or 
other businesses at established rates. A contract carrier also carries goods for-hire, but on 
a contract basis, for specific customers. A private carrier is a unit that serves the internal 
transportation needs of an organization (e.g., the truck fleet for a supermarket chain). 

The motor carrier industry can be hrther segmented by shipment size. UPS, for instance, 
is dominant in thepackage business, serving shipments under 150 pounds. Its biggest 
competitor in package shipments is the U. S. Postal Service (not included in the revenue 
total). However, UPS also competes with overnight package carriers, such as Federal 
Express and Emery Overnight, which are classified as air carriers, even though much of 
their business is by truck. 

Less-than-trucklard (LTL) is another major segment. These carriers serve medium size 
shipments (1 00-5000 pounds) through networks of consolidation terminals. LTL can be 
hrther segmented by longhaul and regional. The major longhaul, nationwide, carriers are 
Consolidated Freightways (CF), Roadway Express (operating independently of Roadway 
Package System), and Yellow Freight System. In California, the largest regional LTL 
carrier is Viking Freight System. The nationwide carriers also own, as separate operating 
units, a number of non-union regional carriers, which compete with companies like Viking. 

Truckload (TL) is a third major segment. These serve hll truckload shipments, which are 
not consolidated in terminals. Small truck fleets, ranging from the owner-operator on up, 
carry the majority of TL shipments. J.B. Hunt and Schneider National are the largest in 
the industry, but by no means dominate it. 
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Trucking can also be segmented by commodity. The most prominent companies carry 
boxed, palletized or otherwise packaged shipments. Bulk cargo such as fuels, agricultural 
products, and gravel, as well as some hazardous materials, are carried by specialized 
carriers, often by private fleets. Major petroleum companies, for instance, operate their 
own fleets of tanker trucks. Agricultural trucking (a major California industry), on the 
other hand, is typically served by common or contract carriers. 

The motor carrier industry has undergone major changes since the passage of the Motor 
Carrier Act of 1980, which deregulated interstate trucking. According to Corsi (1980), 
LTL costs and profits have both declined since deregulation (costs declined 38% in real 
dollars between 1977 and 1987). The most successful companies pursued "a strategy of 
differentiation" that was characterized by "supporting a high level of service quality with 
high prices and high rewards for employees." In the TL industry, Corsi states "major TL 
operators recognize that the economics of long-haul shipping dictate intermodal 
partnerships" and "railroads will probably gain significantly from the increasing reliance 
placed on their services by the TL carriers." 

2.1 Technology Adoption 

The last ten years have seen the development of a wide range of information technologies 
(IT) to serve the trucking industry. In many respects, the need for IT is greater in trucking 
than almost any other industry. The dispersed nature of the workforce, assets, and 
customers, as well as the need to comply with regulations from multiple regulatory 
agencies, makes trucking especially difficult to manage in their absence. IT technologies 
developed to serve trucking include: 

- Communication Technologies and Electronic Data Interchange (EDI) 
- Mobile Data Terminals and Bar-coding 
- Route Planning and Scheduling Systems 

Vehicle Tracking 
* Inspection Stations. 

Despite the apparent need, trucking has not been quick to adopt IT. As stated in U.S. 
Industrial Outlook (1 994): 

Despite the blistering pace of hardware, sohare, and data transmission improvements, as well 
as corporate alliances among technology providers, actual trucking industry deployment of full- 
scale information and communication systems still lags. Shakeouts and refinements among 
systems suppliers, as well as the substantial costs, and lack of technical sophistication among 
some trucking companies, help explain the lag. 

In addition, the fragmented nature of the industry, low margins, and relatively low wages 
for drivers, have all been obstacles to adoption. More recently, the teamsters strike of 
1994 jeopardized the cash-flow position of some of the larger LTL carriers, making it 
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difficult to make any sort of investment. In this environment, IT could only be justified 
when it provided immediate payback. 

2.2 Technology Examples 

This section provides examples of IT products being developed and marketed for trucking 
industries. This section will not cover vehicular technologies for such purposes as vehicle 
control, vehicle diagnostics, vehicle-trailer communication and enhanced vision. In 
addition, the section will not discuss general purpose technologies for obtaining traveler 
information. 

2.2.1 Communication Technologies 

CB radios have been used by truckers for many years. Their ostensible purpose is to allow 
the dispatcher to relay information about loads to drivers, and allow drivers to relay 
information to the dispatcher about delays, unusual loads, and breakdowns, CBs are also 
used for drivers to communicate with each other regarding roadway conditions, and for 
general conversation. 

Other forms of mobile communication, such as pagers, cellular phones, and wireless data 
transmission, have been slowly adopted by trucking companies. For the most part, these 
technologies are not unique to trucking. They augment CB radios in the following ways: 
(1) greater area of coverage, (2) higher quality transmission, (3) enhanced mobility and (4) 
ability to transmit data and text (sometimes). They are especially useful when the driver 
spends considerable time away from the vehicle, or when the driver spends considerable 
time away from the dispatcher's transmitter. However, they have higher operating costs, 
largely due to subscription fees and the cost of connection time. Furthermore, pagers only 
provide one-way communication. Data communication technologies offer the additional 
capability to increase the quantity of information transmitted, which can be especially 
useful in tracking shipments and vehicles in real time. 

Electronic Data Interchange (EDI) is used by some carriers to transmit and receive 
shipment data from their customers, primarily for billing and accounting purposes. The 
American National Standards Institute and the United Nations have both issued ED1 
standards for transportation, which are not completely compatible (Muller, 1995). ED1 is 
also being expanded to exchange of customs and trade documents, to facilitate 
international cargo movements, through such organizations as ENCOMPASS (a joint 
venture between AMR and CSX). Larger trucking companies have also established 
centralized computing centers, which receive and transmit data on loads and drivers 
traveling between terminals. In the future, ED1 might be used to request pick-ups, or to 
locate drivers. However, the practice today is to use conventional voice telephones for 
such purposes. 
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2.2.2 Mobile Data Terminals and Bar-coding 

Mobile data terminals are hand-held devices, including a keyboard and bar-code scanner, 
that allow truck operators to electronically record information that would ordinarily 
appear on shipment documents (i.e., a bill-of-lading). They have two primary advantages: 
(1)  eliminating paper-work and the cost of entering information into databases, and (2) 
providing immediate entry of shipment information into tracking systems. Mobile data 
terminals are especially effective when coupled with wireless data communication, as they 
allow shipment status to be tracked from the moment of pick-up to the moment of 
delivery. Some mobile data terminals even allow signatures to be recorded 
electronically, completely eliminating the need for drivers to carry paper records. 

Bar-coding does not require mobile data terminals. In either case, a bar-code is affixed to 
the shipment, and scanned as the shipment passes through steps of its journey. When 
mobile data terminals are available, the shipment is typically scanned when it is picked up, 
when it is delivered, and at each intermediate terminal. When mobile data terminal are not 
available, shipments are only scanned at terminals. As soon as the shipment is scanned, its 
status is recorded in a central database, which is accessible for the purpose of tracking 
shipments, and for billing. Some trucking companies provide software to their customers 
that allows them to track their shipments from their own computer, and to generate bar- 
codes. 

2.2.3 Route Planning and Scheduling Systems 

Route planning and scheduling systems are used to plan vehicle routes and assign drivers 
to routes. These are most often proprietary or otherwise customized. They are also 
frequently coupled with Geographic Information Systems (GIs) for the purpose of 
displaying routes and for constructing route instructions. Different types of systems are 
applied to different types of routes. Delivery routes, as well as any route where the set of 
customers is fixed, are the most amenable to optimization as they can be pre-planned. 
Pick-up routes, especially those where customers call-in shipments while vehicles are in 
the field, are usually human optimized. In almost all cases, optimization software is 
limited to sequencing stops. The precise route followed from stop to stop is usually at the 
driver's discretion. In-vehicle route guidance devices, if customized to reflect trucking's 
unique constraints (e.g., trucks cannot operate on all streets), can assist the driver in this 
task, but are rarely used. 

2.2.4 Vehicle Tracking 

Vehicle tracking entails calculating the precise location of vehicles in real time. Tracking 
can be used for a variety of purposes, including: (1) monitoring driver performance, (2) 
billing shipments based on distance traveled, (3) measuring on-time performance, (4) 
dispatching, (5) vehicle routing, and (6) driver maydays and theft tracking. Some of these 
capabilities (e.g., dispatching) require that the tracking system be coupled with a 
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communication system. Others require installation of an in-vehicle interface (e.g., vehicle 
routing). 

"Teletrac" fiom Airtouch and "Omnitracs" from Qualcomm are two of the major 
commercial products in the field. Teletrac operates off a pager network. When a 
dispatcher requests a vehicle's location, paging transmitters activate vehicle location units, 
which then emit a signal enabling its location to be determined within 150 feet. The 
Omnitracs system, on the other hand, is Global Positioning System (GPS) based, and 
utilizes satellites to communicate position information back to Qualcomm's "Network 
Management Center", which then sends the information by landline to the carrier. Both 
systems provide a range of additional capabilities, including an ability to transmit messages 
and data to and from vehicles, track trailers, and locate stolen vehicles. In terms of 
markets, Teletrac is oriented toward intra-regional trucking, whereas Omnitrac, with 
100% coverage, is oriented toward long distance trucking. 

2.2.6 Inspection Stations 

Systems have been developed and tested to enable longhaul trucks to bypass weigh 
stations, and enable states to collect trucking data for planning purposes. The basic 
concept, utilized in the Advantage 1-75 and HELP (Heavy Vehicle Electronic License 
Plate) programs, is for trucks to electronically relay status information as they pass weigh 
stations once they have been cleared through an initial station, thus eliminating delays. 
Specific objectives of HELP are to: (1) allow states to check the size and weight of 
commercial vehicles without stopping them, (2) pre-clear vehicles by electronically 
checking documents, (3) automatically audit vehicle records (kel taxes, maintenance, 
mileage); (4) issue permits electronically fiom a single location; ( 5 )  develop better 
planning data, and (6) assist the trucking industry with its own monitoring. 

The Crescent project of the HELP program was "intended to implement and to 
demonstrate integrated technologies and CVO services." The following technologies were 
demonstrated in six western states (including California): "( 1) automatic vehicle 
identification (AVI), (2) weigh-in-motion 0; (3) automatic vehicle classification 
(AVC); and (4) data communication networks" (Crescent, 1994). These technologies are, 
for the most part, well established. However, their integration into multi-location truck 
inspection system is new. In fact, while the HELP evaluation (Crescent, 1994) concluded 
"with some exceptions, the HELP technologies and procedures can perform adequately," 
the study also concluded "Institutional issues present the greatest obstacles to the 
effectiveness, and even feasibility, of CVO services." These institutional obstacles include 
policies that prevent common data collection standards, lack of commitment by senior 
state government management, and lack of training of state employees. 

The HELP evaluation also examined industry perceptions of the benefits of various CVO 
services. Among its conclusions are: "motor carriers perceive that by-passing ... services 
are the only ones that could provide them significant benefits" and "motor carriers' views 
on HELP systems' utility is strongly related to their operations." 
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Looking toward the future, one limitation of the Crescent system is that visual safety 
inspections are impossible. Hence, participation must be limited to carriers with proven 
safety records. It is conceivable that visual inspections could someday be replaced with 
on-board diagnostic systems (perhaps coupled with spot checks) that could automatically 
detect major safety problems (such as brake failures). 

3 GOVERNMENTAL ROLES IN COMMERCIAL VEHICLE OPERATIONS 

An initial step of the study was to assess how government interacts with the CVO 
industry. This assessment was broad-based, covering such issues as safety regulation, 
licensing, permitting, inspections, taxation, and roadway operations. The assessment 
included collection and review of government documents, and site visits to inspection 
stations operated by the California Highway Patrol (CHP). The section is organized into 
five parts: (1) Cargo and common carrier regulations, (2) Driver regulations, (3) Vehicle 
regulations, (4) Governmental services, and (5) Summary. 

3.1 Cargo and Common Carrier Regulations 

Motor carrier (i.e., trucking) regulation occurs at both the state and national level. 
Rooted in its constitutional power to regulate commerce among the states, Congress 
established the Interstate Commerce Commission (ICC) in 1887 to regulate interstate 
transportation. Over time, the ICC has been used to control rates, services and routes for 
trucking companies, as well as railroads. However, interstate trucking was deregulated 
under the Motor Carrier Act of 1980 and subsequent legislation. Within California, 
intrastate motor carriers are regulated by the state Public Utilities Commission. 

California PUC requirements focus on various aspects of financial responsibility. To 
obtain a PUC common carrier permit, a motor carrier must: (1) establish that it is 
financially capable of conducting the proposed operations, (2) obtain liability, property 
damage and workers' compensation insurance, (3) post surety bonds, (4) disclose all 
equipment, and (5) establish approved preventive maintenance and safety education 
programs. In addition, the PUC requires that the carrier certd-j compliance with a variety 
of other regulations (e.g., registering vehicles with the Department of Motor Vehicles). 
From a rate-setting perspective, Section 601 of the m o r t  Improvement Program 
Reauthorization Act of 1994 prohibited states from regulating "prices, routes or services" 
of motor carriers, excepting household goods carriers (Muller, 1995). 

Following the Motor Carrier Act of 1991, the ICC adopted a "Single State Registration 
System" in 1993, which requires motor carriers to carry, in their vehicles: a registration 
fiom a single base state, proof of satisfactory insurance coverage, and a copy of ICC 
operating authority (if operating interstate). The ICC also requires that the carrier comply 
with the state regulations of every state in which it operates, and that it designate a 
process agent in each state in which it operates. As of this writing, the ICC has a greatly 
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diminished role in trucking regulation, and there is some question whether it will continue 
to exist. 

In addition to common carrier regulations, hazardous materials transportation is regulated 
by the California Department of Health Services and the California and Federal 
Environmental Protection Agencies, both of which require operating permits. The motor 
carrier must also obtain a Hazardous Materials Transportation License, the driver must 
obtain a HAZMAT endorsement, and the vehicle must display federally mandated 
placards. 

Freight is subject to additional regulation when crossing borders. Agricultural shipments 
entering California are governed by the State Department of Agriculture, which operates 
inspection stations at border crossings with Arizona, Nevada and Oregon. Freight 
entering California fiom Mexico is subject to inspection fiom U.S. Customs, which also 
inspects for U.S. Department of Agriculture violations. However, under terms of the 
North American Free Trade Act, as well as Custom's ongoing programs to speed up 
inspections for reputable carriers, the scope of cargo inspections is likely to diminish (on 
the other hand, the importance of vehicle inspections will likely increase; see Dunn et al, 
1995). 

3.2 Driver Regulations 

Commercial driver licenses are governed by the Commercial Motor Vehicle Safety Act, 
passed by Congress in 1986 (Zogby, 1994). This act requires each state to meet the same 
minimum standards for testing and licensing commercial drivers, and prohibits drivers 
fiom holding licenses fiom more than one state. It also establishes a national database to 
track driver records. To obtain a license, a driver must pass a series of four tests: (1) 
written knowledge test, (2) pre-trip inspection test, (3) skills test and (4) driving test. For 
all drivers, the knowledge test covers the subjects of safe driving (e.g., controlling speed, 
skid control and collision procedures) and transporting cargo (e.g., inspecting and 
securing cargo; see California DMV, 1993). Additional testing is required for drivers who 
transport hazardous materials, operate tank trucks, or pull double or triple trailers. In 
California, the Department of Motor Vehicles (DMV) is responsible for testing and 
licensing. 

Drivers are subject to a great range of vehicle code regulations, which are enforced in 
California by the Highway Patrol, as well as by local police departments. Many of the 
regulations are more stringent for commercial drivers than for the general public. For 
instance, commercial drivers are not allowed to operate a vehicle with any level of alcohol 
in their system. Drivers are also subject to "hours-of-service" regulations, which govern 
the number of hours that may be worked without taking a break. These rules are quite 
complicated, and require tracking hours over a rolling period of eight days. The 
regulations are different for intrastate and interstate movements (most importantly, 
California allows no more than 12 hours per day, while federal rules limit workdays to no 
more than 10 hours). In either case, drivers are required to maintain a log, which must be 
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presented for inspection immediately upon request by any law enforcement officer 
(exceptions are granted to trucks that operate within 100 miles of their terminal). 

Employers are also required to register their drivers with the D m ' s  "pull notice" program 
(CHI?, 1992). The program notifies employers when: "a driver has been convicted of a 
violation of the California Vehicle Code, has an accident posted to his or her driving 
record, is classified as a negligent operator, or has his or her driver license suspended or 
revoked." The notices are mailed automatically at 6 or 12 month intervals (with 
employers held accountable for keeping records). 

3.3 Vehicle Regulations 

Vehicle regulations affect licensing, safety, emissions and tax collection. Under provisions 
of the Motor Carrier Act of 1991, motor carriers are required to register their vehicles 
with their base state only, which is the state of their principal place of business (Zogby, 
1994). Motor carriers are also responsible for obtaining a "bel user's tax permit" from the 
State Board of Equalization, and keeping records to ensure that proper bel taxes are paid 
in each state (diesel taxes, unlike gas tax, are not uniformly paid at the pump). Special 
permits are required from the State Department of Transportation for oversize or 
overweight vehicles (California PUC, 1994). The Environmental Protection Agency, and 
the California Air Resources Board, also play a role in regulating vehicle emissions, and 
the Highway Patrol played a role in enforcing "opacity" requirements on emissions. 

Record keeping requirements for vehicle maintenance are extensive. Drivers must make a 
written report each day on their vehicle's condition, which must be retained by the carrier 
for a minimum of one month. The carrier must also document its adherence to a 
preventive maintenance program, including safety inspections at 90 day, or shorter, 
intervals. The carrier must retain records of vehicle inspection, maintenance, lubrication 
and repair for a minimum of one to two years. 

Within California, safety regulations are primarily enforced by the California Highway 
Patrol (CHI?). The CHP is also responsible for operation of truck inspection stations and 
for performing the Biennial Inspection of Terminals (BIT; see CHP, 1992). Inspection 
stations are positioned on highways throughout the State. When open, all commercial 
vehicles passing the inspection station are required to stop. The inspection may include 
any or all of the following checks: (1) vehicle weight, (2) vehicle and driver licenses, (3) 
hours-of-service logs, (4) safety inspection, ( 5 )  maintenance operations records (for 
vehicles assigned away from their normal base of operations). In addition, CHP officers 
make spot inspections on a random basis. 

As part of this research, inspection stations were visited in Carson (on 1-405) and San 
Onofie (on 1-5). The Carson station is located within the Los Angeles region. There are 
many alternate routes by which a truck driver could bypass the station, if he or she so 
chose. In contrast, the only alternate to 1-5 is the 1-1 5 freeway, 20 miles east, which also 
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has an inspection station. Hence, it is virtually impossible to avoid an inspection station 
when traveling between the San Diego and Los Angeles regions. 

The two stations operate quite differently. In Carson, hours of operations were limited to 
6:OO a.m. to 2:OO p.m., though the station is open to 6:OO p.m. when staffing is sufficient. 
The northbound scale was broken, so trucks were not required to stop in that direction. 
The southbound station was limited to quickly weighing loaded vehicles and performing a 
simple check for obvious infractions, such as being overloaded with "junk", or failure to 
display a Commercial Vehicle Safety Alliance (CVSA) sticker. In fact, much of the 
activity at the station was directed at re-inspecting vehicles that had been ticketed earlier. 
In contrast, the San Onofie station had much longer hours of operation (600 a.m. to 
10:30 p.m. Monday-Thursday; 6:OO a.m. to 6:OO p.m. Friday), nearly four times as many 
employees, and a more thorough inspection of each vehicle that passed by, including 
weighmg each axle. If a violation was noticed, then the vehicle was immediately subjected 
to a detailed 20 to 40 minute inspection. 

BIT is a program by which the CHP visits trucking terminals to inspect safety and 
maintenance records on an every-other-year basis, covering: (1) preventive maintenance 
program, (2) thorough inspection of vehicle condition, (3) drivers' hours-of-service 
records, and (4) if applicable, compliance with hazardous materials regulations. Under the 
hours-of-service category, the inspector will also look at pull notice records and records 
of driver proficiency. Failure to achieve a satisfactory rating in any area results in re- 
inspection within 90 days, and major violations can result in larger penalties. 

3.4 Governmental Services 

Fewer governmental agencies provide services to trucking than regulate trucking. 
Certainly the most important service is construction and operation of streets, highways, 
signals and rest areas, which in California fall under the jurisdiction of Caltrans, as well as 
county and city public works departments. Caltrans also operates a fiee statewide 
roadway condition phone line, and highway advisory radio and changeable message signs 
are available in some locations. 

The state, under the direction of CHP, also plays the primary role in clearing incidents. 
The CHP is supported by Caltrans Maintenance (road repairs and debris clearance), fire 
departments, ambulance companies, tow operators, and hazardous material teams (Lo, 
1995). In addition, the Federal Government operates the National Response Center, 
which provides a toll-fiee number for reporting chemical hazards, as well as the Chemical 
Transportation Emergency Center, which advises emergency personnel. Drivers are 
required to phone the National Response Center under certain conditions, such as when 
hazardous materials are released. Drivers are also required to carry emergency response 
idormation for the shipments they carry. Smaller incidents are sometimes handled by the 
Freeway Service Patrol, but these tow trucks are not well equipped for serving trucks, 
who rely more on private contractors. Finally, emergency call-boxes, now installed on 
many of the state's roads, is another important service for disabled trucks. 
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3.5 Summary 

To summarize, the trucking industry interacts with a great many governmental agencies, 
largely for regulatory reasons. In addition to agencies involved in general business 
regulation (e.g., IRS and worker's compensation), trucking companies encounter a long 
list of agencies that are somewhat unique to their business: 

Caltrans 

Agency Functions 
California Air Resources Board Emission Standards 

California Highway Patrol Vehicle Code Enforcement 
Biennial Inspection of Terminals 
Weigh Station Operations 
Incident Clearance 

Oversize Vehicle Permit 
Roadway Services 
Incident Clearance 
Road Condition Information 

Department of Agriculture Agriculture Inspections at State Borders 

Department of Health Services Hazardous Materials Permit 

Department of Motor Vehicles Driver Licensing 
Vehicle Licensing 

Environmental Protection Agency Hazardous Materials Permit 
Emission standards 

Interstate Commerce Commission Interstate Operating Authority 
Proof of Insurance 

National Response Center Hazardous Materials Clearance 
Chemical Transportation Emergency Center 

Public Utilities Commission Highway Carrier Permit 

Category 
Vehicle 

Driver, 
Vehicle 

Vehicle 

cargo 

Driver, 
Vehicle 

cargo 
Vehicle 

cargo 

cargo 

cargo 
Financial Responsibility, Proof of Insurance 
Safety Requirements 

State Board of Equalvation Fuel Taxation Vehicle 

U.S. Customs Inspections at U.S. Borders cargo 

U. S .  Department of Transportation Registration and Safety Rating Vehicle 

For purpose of illustration, the Appendix provides sample forms used in by regulatory 
agencies. 
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The list reveals two things. First, most of the interaction between trucking companies and 
government is regulatory in nature, and second, trucking companies must interact with a 
great many agencies. Hence, even though government provides an enormous service to 
the industry through the construction and operation of roadways, it is explainable why 
trucking companies sometimes perceive government in a negative light. This creates an 
atmosphere of suspicion that acts as a barrier to governmental efforts to improve trucking 
services. 

4 INTERVIEWS WITH COMMERCIAL VEHICLE OPERATORS 

Interviews were conducted with trucking terminal managers, with the objective of 
assessing current and planned use of technologies and attitudes toward governmental 
regulations and services. Within this section, the interview methodology is presented first, 
and results are provided second. 

4.1 Methodology 

The methodology is presented in two sections: (1)  questionnaire design, and (2) survey 
administration and analysis. 

4.1.1 Questionnaire Design 

Interviews were semi-structured, following the questionnaire format provided in the 
Appendix. A draft questionnaire, developed in cooperation with Caltrans and PATH, was 
finalized after a pre-test with three companies. 

The questionnaire was divided into five sections. The first explores acquisition and use of 
roadway and traffic information, from the perspective of terminal managers/dispatchers 
and from the perspective of drivers. The second section explores regulatory aspects of 
transportation, such as licensing, inspection, hours-of-service records, and maintenance 
records. The third section examines use of technologies, for such purposes as vehicle 
tracking, communication to and from vehicles, and security. The fourth section covers 
attitudes toward ITS user services, as identified by the Federal Highway Administration 
(FHWA, 1995). The fifth and final section develops a company profile, with respect to 
size (number of vehicles and drivers), service coverage, commodities carried and fleet 
composition. 

The questionnaire contains a variety of question types, ranging from simple yedno to 
completely open-ended. In general, questions regarding existing operations were highly 
structured, while attitudinal questions, as well as questions regarding fbture plans, were 
open-ended and allowed probing. Phrasing of questions regarding ITS user services was 
as neutral as possible and mirrored FI-IWA's language. For example, mangers were asked: 

For each of the following: will provision of the service have a sigmficant impact on your 
operations. What is the impact and why? 
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followed by a list of services, such as: 

Commercial vehicle electronic clearance, to facilitate domestic and international border clearance. 

The wording is an abbreviation of FHwA's description. 

4.1.2 Survey Administration 

The survey group was managers of trucking terminals located in the State of California. 
They were identified through two sources: phone directories (for-hire carriers only) and 
California Trucking Association's list of terminal managers (private and for-hire carriers) . 
In the former case, names of individuals were unavailable, so the interviewer simply asked 
for the terminal manager. In the latter case, names were available, but were frequently not 
current, in which case a replacement was accepted. Companies were selected at random 
from the lists. However, the following companies were intentionally contacted, all of 
which are prominent in the industry: 

Consolidated Freightways 
J.B. Hunt 
Roadway Express 
United Parcel Service 
Viking Freight System 
Yellow Freight System 

Companies rarely refused to participate in interviews. However, there was considerable 
variability in the depth and length of responses. Typical interviews lasted 20-60 minutes. 
Company identity was kept confidential in individual responses. Interviews were 
administered by telephone. 

Where appropriate, responses were tabulated, and in some cases cross-tabulated by 
company size. More qualitative responses are simply summarized. 

4.2 Interview Results 

A total of 48 terminal managers, representing 47 companies, were interviewed. 18% were 
classified as small (1 - 10 trucks), 50% as medium (1 1 - 100 trucks) and 34% as large (more 
than 100 trucks). Roughly half of the companies only operated tractor-trailers, and about 
8% operated no tractor-trailers. The remainder were roughly evenly spread between 10 
and 90% tractor-trailers. 58% of the companies were primarily intrastate carriers (80% or 
more of business in California), 17% were regional carriers (about half of their business in 
California), and 20% were national carriers (10-20% of their business in California) and 
3% of companies declined to state). In terms of commodities, 33% reported that they 
carried general freight. These were predominantly national and regional companies. The 
remainder specialized in many different commodities, the most common of which were 
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agriculture and produce (23%) and household goods (8%). The other companies 
(predominantly intrastate) carried such products as explosives, electronics, chemicals and 
construction products. 

4.2.1 Information Acquisition 

Information on roadway conditions is obtained by dispatchers through various means 
(Figure 1; question allows multiple responses). The two most important are radio traffic 
reports and the information that is relayed back by drivers. Only a few of the respondents 
cited on-line services as an information source. Dispatchers use information for a variety 
of purposes, the most common of which is advising drivers about routes and conditions 
(58%). Responses also include advising shippersheceivers about pick-upldelivery times 
(29%) and re-assigning pick-ups to different drivers (1 7%). 

Drivers, like dispatchers, also rely on radio traffic reports and other drivers (via CB radio), 
with no other source cited by more than 13% of respondents (Figure 2). By far the most 
important use of this information was to change routes (60%), though some respondents 
cited re-sequencing stops (4%), advising shipperslreceivers of pick-upldelivery times 
(10%) and requesting re-assignment of pick-ups (8%). 

Combining the dispatcher and drivers questions, it appears that trucking companies are 
relatively rigid in how they assign shipments to drivers, and in altering pick-up and 
delivery times. The primary use of roadway information is for route selection, and that 
information is used by the driver, who is typically responsible for routing. Further, most 
companies seem to be less interested in minute-to-minute traffic conditions than in major 
events, such as roadway construction and closures. This reflects the philosophy that 
routes, for the most part, cannot be changed in the short run (at least at the dispatcher 
level). 

In terms of preferred means of accessing information from Caltrans, telephone information 
lines (45%), on-line information by modem (40%) and radio broadcasts (30%) were all 
popular (Figure 3). It should be noted that the preference for modem based information 
was far stronger than its actual usage, indicating an area for future growth. 

Overall, there is some level of dissatisfaction with the quality and accuracy of information 
that is currently available from the state. Most importantly, terminal managers desire 
better information on roadway conditions (e.g., snow, flooding, etc.), roadway closures 
and roadway construction. This information needs to be reliable and up-to-date, as well as 
complete enough to provide expected time to clearance. Information should also be 
provided in advance, so that terminals can plan ahead when they dispatch a truck. And 
information should be readily accessible, without delay or busy signals. 

Regarding incident clearance, interviewees offered few criticisms or suggestions on 
current services. In responding to the questions, it was evident that companies did not 
view government as the primary service provider for disabled trucks. 
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Figure 2. Driver Information Sources 

Dispatchersmerminals Obtain Information Using The Following Means 



Preferred Means for Accessing Information 

Figure 3 .  Preferred mans of Acquiring Information 



4.2.2 Use of Technologies 

A wide range of technologies are used for communicating to/fi-om drivers. CB Radio 
(42%), pagers (39%) and cellular phones (22%) are frequently used. A small number of 
companies (4%) had wireless data transmission capabilities. A significant percentage only 
communicated by conventional telephone (33%) or not at all. Most companies only 
communicate with their drivers on an infrequent basis. In terms of landline 
communication, capabilities were limited. Just 35% of the large companies, 20% of the 
medium companies and 10% of the small companies utilized computer modems, and even 
smaller numbers were Internet accessible (26% of large, 21% of medium and none of the 
small companies). 

Vehicle tracking devices have achieved a reasonable market penetration. Whereas none of 
the small companies had vehicle tracking, 25% of the medium companies and 29% of the 
large companies utilized tracking. Computers were widely used by large companies in 
regulatory compliance (close to 80%), but only a minority of the medium (25%) and small 
(38%) companies utilized computers in this regard. In most cases where computers were 
used, the scope of their use was limited 

Only one company had installed "panic buttons" on vehicles for issuing maydays. This 
was a medium sized company operating exclusively in Southern California. However, 
many other companies indicated that CB radios were available for maydays. 

4.2.3 Regulations 

Virtually all companies stated that regulations are necessary, especially in the area of 
vehicle maintenance and licensing. Companies recognize the need for safe operation, and 
they recognize that many of the regulations add to their protection. Some companies felt 
that regulations could be more stringent, including greater vigilance in preventing drivers 
from obtaining multiple licenses. 

On the other hand, many of the regulations are viewed as confusing and burdensome. The 
strongest complaints were directed at the paperwork and complexity of hours-of-service 
rules, and the delays imposed by inspection stations. Managers were concerned that even 
when companies make good faith efforts to follow the rules, violations inevitably occur. 
Some companies also felt that hours-of-service rules added to their cost of doing business 
by reducing their flexibility in scheduling drivers. Several mentioned that the hours-of- 
service rules should be changed, to allow more hours, or to implement the "24-hour- 
restart" program (which re-sets the driver's "clock" after a 24-hour rest period). 

Other comments included: 

Vehicle inspections should be the responsibility of owner-operators, rather than the 

There needs to be just one agency to enforce regulations 
companies that contract them. 
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0 Waiting periods should not be included in hours-of-service time. 
0 Stricter regulation is needed on insurance 
0 Regulations are inconsistently enforced and CHP officers do not always know the 

rules. 

4.2.4 Attitudes Toward ITS Technologies 

As stated earlier, managers were asked to comment on a range of ITS technologies. 
Unfortunately, the survey group proved to be largely unfamiliar with ITS or its objectives, 
so responses were one of ambivalence mixed with skepticism. However, it can be said 
that none of the services elicited negative comments and that there was general support 
for any service that simplifies paperwork and speeds up processes, Nevertheless, without 
knowing more specifks than can be provided in a telephone interview, respondents could 
not provide detailed comments on the services. As a result, attitudes toward ITS user 
services will be deferred to the second phase of the study in which focus groups will be 
conducted. 

4.2.5 Summary of Interview Results 

The interviews revealed several things. First, trucking companies, while desiring better 
information, are primarily interested in obtaining maintenance related information (ie., 
roadway conditions, closures and construction). Furthermore, roadway information is 
viewed as more critical to routing than to dispatching. Because routing is usually up to 
the driver's discretion, communication media need to be developed for reaching the driver. 

Second, adoption of advanced technologies has been relatively slow. While most drivers 
possess some type of device for mobile communication, relatively few have an advanced 
mechanism for communicating text or data. As a result, it may take some time before 
technologies are in place that allow drivers to receive detailed traffic information. 

With respect to regulation, computers were used by many companies to aid in regulatory 
compliance. Nevertheless, as will be discussed in the following section, companies have 
not developed integrated and automatic mechanisms for satiswg regulations. 
Furthennore, it appears that driver log sheets (daily inspection reports and hours-of- 
service) are almost always on paper, making it diilicult for companies to process the data 
and ensure that their employees are in compliance. 
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5 CASE STUDIES WITH MAJOR COMPANIES 

Case studies were conducted with five major trucking companies to explore the issues 
raised in Section 4 in depth, The case studies are based on site visits to trucking terminals, 
including tours of their dispatching operations and in-vehicle technologies. These case 
studies are not intended to be representative of the industry as a whole. Rather, the 
companies were selected specifically because of their prominence. The case studies may 
be indicative of the industry's direction, and possibly the leading edge of technological 
innovation. However, it should be recognized that, inevitably, there will continue to be a 
large gap between major and small trucking companies, and that small trucking companies 
may be quite slow to adopt new technologies. Because small companies account for the 
majority of the nation's trucking capacity, they should not be overlooked. 

The case-studies are formatted as follows. First, a general description of the company is 
provided, along with a physical description of the terminal visited. Then dispatching 
procedures are described, including routing, and assignment of orders to drivers, Finally, 
information technologies are described. 

5.1 Consolidated Freightways 

Consolidated Freightways (CF, along with Roadway Express and Yellow) is one of the 
three largest LTL carriers in the U.S. It operates a nationwide network of terminals, and 
specializes in longhaul shipments. The system operates something like a hub-and-spoke 
network. Shipments are picked up and delivered from local terminals, which are referred 
to as "city", "end-of-he" or "satellite" terminals. From the city terminals, shipments are 
"shuttled" to a "consolidation center'' (the hub), where they are sorted according to 
destination. From there, shipments may either be transported by "hehaul" drivers to 
another consolidation center or possibly to a satellite terminal, at which point the process 
reverses for delivery. 

The Southern California region is served by a single consolidation center located in 
Miraloma (near the I- 154-60 interchange outside of Riverside). The terminal has about 
750 employees, 113 of whom are drivers (45 city, 75 shuttle and 125 line-haul). Within 
two buildings, the terminal has three operations: inbound fieight, outbound freight and city 
(serving the local Riverside area). The terminal processes about 2.5 million pounds of 
freight per day outbound, and 1.5 million pounds per day inbound. The terminal operates 
as a "cross-dock facility", meaning shipments are taken directly fiom truck to truck 
without inventory. The material handling system is entirely manual (ie., only fork-lifts and 
hand-trucks are utilized). 

5.1.1 Dispatching 

The terminal has separate dispatching facilities for city drivers and for linehaulhhuttle (i.e., 
terminal-toterminal) drivers. City drivers work within prescribed zones (called "routes") 
that are more or less fixed fiom day to day. Drivers bid for their zones, and are assigned 
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on the basis of seniority. One of the advantages of fixed zones is that drivers can develop 
a rapport with their customers and promote business with CF. However, assignments can 
vary to some degree based on load sizes (overload can be handled by "shag" drivers, who 
pick up the excess from more than one route). 

Delivery routing is computer automated. CF's computer generates a "load manifest" each 
morning, specifjnng which stops are assigned to which trucks and the order in which stops 
should be visited (the load manifest is sometimes adjusted by the dock supervisor). The 
manifest is also used to sequence the loading of the truck. Once the truck is loaded, it is 
difficult or impossible to alter the sequence of deliveries. 

Pick-up routing is a dynamic, computer assisted, process. Though many of the stops 
visited are regular from day-to-day, others are served on a call-in basis. Furthermore, 
unlike deliveries, the exact size and quantity of shipments are unknown prior to the pick- 
up, creating some uncertainty as to how many stops can be made prior to filling up the 
truck or running out of time. The dispatcher's job is fast-paced. His role is to receive 
incoming phone calls from customers and relay orders to drivers. The computer assists 
the dispatcher in sequencing and assigning orders, partially to the dispatcher's pre-entered 
specifications. The computer is also used to call-up customer records (e.g., address and 
billing information), and to begin processing the order. 

Linehaul and shuttle dispatching is a slower paced operation. The dispatchers do not 
interface with customers, but do interface with other terminals, with whom they must 
coordinate driver and truck movements. The dispatcher's job is to assign drivers to loads, 
taking into account the driver's domicile and hours-of-service restrictions (i.e., whether the 
driver is eligible for undertaking a trip of a given length). Computers are used to call up 
records for shipment quantities and release times. 

5.1.2 Use of Technologies 

CF utilizes computers extensively for a variety of accounting, tracking and dispatching 
purposes. As soon as a shipment is picked up, the driver applies a bar-code, which is used 
to track the shipment's progress as it moves from terminal to terminal. Customers can 
then check the status of their shipments electronically (through software provided by CF) 
or by phone. However, CF drivers do not carry data-terminals, and bills-of-lading are 
created in paper form (and later entered into the computer). Alternatively, CF can receive 
shipment documents by EDI. 

CB radios and pagers are used to communicate with city drivers. Some of the linehaul 
drivers (sleepeddriver pairs) cany cellular phones, whereas others only communicate by 
conventional phone. CF does not currently utilize vehicle tracking at Miraloma (a pilot 
test is underway in Las Vegas). CF has also established an "Emergency Road 
Coordinator" (ERC) facility in Chicago to serve linehaul drivers nationwide. Linehaul 
drivers are required to phone the ERC when they encounter a problem on the road, such 
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as a vehicle malhnction or major roadway delay. The ERC then formulates a response. 
The ERC also issues daily status reports back to the consolidation centers. 

CF's city dispatcher does not monitor roadway or traffic conditions, except to the extent 
that drivers communicate information regarding unusual delays. CF's linehaul dispatcher 
monitors roadway conditions somewhat more closely, especially in the winter (often using 
the Caltrans 1-800 number). However, drivers are somewhat more attuned to road 
conditions than dispatchers. On intercity routes, CB radio is used extensively to 
communicate road information. Within cities, traffic reports are monitored on AM radios. 
In addition, one driver stated that he monitored snow plow communication to assess their 
progress in clearing roadways. 

Hours-of-service, daily inspection reports, and vehicle maintenance records were all 
examined. Of the three, computers are only used for vehicle maintenance on the linehaul 
trucks. A detailed tractor history is stored on-line, including dates and mileage for major 
repairs and component replacements. 

5.2 Yellow Freight System 

Also one of the three largest LTL carriers, Yellow Freight System operates similarly to 
Consolidated Freightways. Shipments are transported through a network of satellite and 
hub terminals. Unlike CF, however, Yellow ships direct between pairs of satellite 
terminals. 

Yellow has many driver categories for their line-haul routes. Bid cfrivers do not have to 
be sent back to their domicile. Flag staff drivers drive between the terminal and the major 
consolidation center in Barstow. Yellow also operates sleeper teams for long distance 
routes, as well as a shuttle operation to cover the LA basin. Trains are used extensively 
for long-distance (especially coast-to-coast) routes. Like the other companies, Yellow 
also uses relays in its routing. 

The Gardena satellite terminal was visited as part of the study. 99 percent of their 
customers are larger daily pick-up customers and the rest are "call-~p'~ customers. The 
terminal maintains about 150 28-foot trailers, 50 48-foot trailers and seven vans, and 
employees 101 drivers. All of these drivers and vehicles are used for pick-up and delivery; 
line-haul drivers come from the hub terminal. They handle 1 100-1300 shipments a day. 
Like CF's terminal, Yellow's was a cross-dock facility with manual material handling. 

5.2.1 Dispatching 

Gardena uses about 70 ''city'' drivers for pick-up & delivery on Mondays & Tuesdays and 
45 on other weekdays. Pick-ups tend to be stable from day to day, but deliveries vary. 
On an average day there are 72 regular daily pick-ups and about 150 people calling in for 
pick-ups. To handle this load, the total area of operation has been divided into zones 
which represent equal volumes. One driver is assigned to each zone and this assignment 
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remains fixed so that the driver can become familiar with the area and the routes (zones 
are sometimes combined on light traffic days). The arrivals and the departures are 
scheduled so that the trailers from other hubs arrive at Gardena at night, when they are 
unloaded and transferred onto pick-up and delivery trucks for delivery the next morning. 

Each zone is firther divided into three segments -- "tail," "center" & "nose" -- which 
define groupings of deliveries. These also define how shipments are loaded in the trailer 
and the general route to be followed by the driver. The nose part of the trailer is usually 
reserved for the most voluminous pick-up and delivery region within the zone, and the tail 
part is usually reserved for residential packagedsmaller customers. While loading the 
trailer, palletized freight is placed on the bottom and hand freight on the top. Although a 
computerized delivery manifest is prepared, the driver is free to make changes in the 
sequence. 

5.2.2 Use of Technologies 

Similar to CF, Yellow uses computers in many of its operations. A shipment is bar-coded 
as soon as it is picked up, and the same bar-code is also applied to the freight bill. 
Shipments are scanned at terminals. Yellow Freight System is in the process of 
implementing many new technologies in their dispatching system. This includes mobile 
data terminals for the line-haul drivers, tracking systems for city drivers and a 
computerized dispatching system. Yellow sends, via modem, information on packages 
that are expected in the next arriving trailer and the expected time of arrival of the trailer. 
Customers can check shipment status be either calling in or by utilizing software provided 
by Yellow to log into Yellow's network via modem. 

Record keeping methods were examined for hours-of-service, daily inspection reports, and 
vehicle maintenance. Only maintenance records are computerized. A computerized 
database is maintained showing when a tractor or trailer needs to be sent to the shop. 
Record are also kept on the parts replaced. Repairs are performed on site, except major 
repairs, which are sent to Pic0 Rivera. All paper records are archived at the Barstow hub, 
where regulatory information on other satellites is also maintained. 

5.3 Roadway Package System (RPS) 

Within the package shipment industry, Roadway Packaging System (RPS) holds the 
number two position in terms of packages handled (the first being UPS, and excepting the 
U.S. Post Office). It carriers one million packages per day, and covers 99% of the 
country. RPS, like UPS, serves packages up to 150 pounds, but allows odd dimensions. 
Most of their shipments are business-to-business and, unlike UPS, RPS makes few 
residential deliveries. RPS is a unit of Roadway Services, Inc., which also owns Roadway 
Express (one of the top three LTL carriers). 

RPS is a non-union carrier and has gone to the extreme of contracting with owner- 
operators for all of its truck routes, including pick-up and delivery. The owner-operators 
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are paid according to the amount of freight carried, and are responsible for covering all 
costs of purchasing and operating their trucks. The result is a system that directly 
compensates drivers for increased productivity. On the other hand, RPS has less direct 
control over the workforce than other companies. Owner-operators, for instance, can hire 
their own employees to assist on routes. RPS does offer a range of services to its 
contractors, including low cost insurance. 

Like the LTL companies, RPS uses a network of satellite and hub terminals. Shorter 
inter-terminal routes are covered by relays, and long routes are usually covered by 
sleeper/driver teams (one of whom is oRen an employee of the owner-operator). RPS 
believes in being a "Monday-Friday" company and tries to schedule drivers so that they are 
able to return home for the weekends. 

The Vernon hub was visited for the study. It handles approximately 140,000 packages per 
day. 50 contractors (and 174 drivers) serve line-haul and pick-up and delivery routes out 
of the hub. The terminal is highly automated, employing a bar-code based sortation 
system and automated material handling. 

5.3.1 Dispatching 

Compared to other carriers, pick-up and delivery routing is quite rigid at RPS. Each 
contractor serves all of the pick-ups and deliveries generated in a zone. Because 
compensation is based on the number of shipments carried, they seldom cross over to 
serve shipments from another driver's zone. This approach has the benefit of encouraging 
drivers to develop a bond with customers and promoting business. 

The route sequence affects the way the trailer is loaded. Unlike LTL carriers, trucks are 
not completely "cubed out" from front to back. An aisle is left free, allowing drivers to 
access shipments throughout the truck. Therefore, the loading sequence does not define 
the delivery sequence. Drivers have great discretion over the pick-up and delivery 
sequence and routing. Pick-ups are all at fixed customers (no call-ins), so drivers follow 
highly standardized routes. 

5.3.2 Use of Technologies 

RPS uses a rather sophisticated bar-coding systems, in which the following information is 
encoded: (1) Shipper ID, (2) Package Number, (3) Payment, (4) Package Weight, and ( 5 )  
Destination zip code. In the fbture, two-dimensional bar-codes will carry even more 
idormation. The bar-codes are applied on the packages by the shippers themselves. A 
"S.W.A.K." (scan, weigh and , key-in) operation is performed on each package that enters 
the sortation system. RPS offers ED1 capabilities, allowing shippers to electronically 
transmit shipment information to RPS, and provides equipment for generating bar-codes. 
Drivers also carry data terminals, including a light pen for reading bar-codes 
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Pick-up and delivery drivers carry a mobile data terminal called the "star-scanner" 
(including a bar-code scanner) to record deliveries. The terminal, when placed in the van, 
directly transmits information back to the terminal by wireless means. Pick-up and 
delivery drivers carry pagers to receive information, and utilize conventional phones to 
communicate back to the terminal. Most line-haul drivers own CB radios, but this is not a 
requirement. Furthermore, CB puts them out of range of communication for much of 
their journey. 

Although trucks are owned by drivers, and maintained by independent vendors, RPS still 
assumes responsibility for compliance with safety and maintenance regulations. RPS 
maintains full files in its terminals, in paper form, on all equipment and drivers, and 
participates in the DMV pull-notice program. Records are overseen by RPS headquarters 
in Pittsburgh. 

5.4 United Parcel Service 

UPS is the nation's largest trucking company. It is best known for carrying packages 
(under 150 pounds), but is also prominent in the express mail industry. Systemwide, UPS 
handles about 12 million packages daily. 

Like the other trucking companies, UPS operates an extensive network of terminals 
(called "facilities"). Within Los Angeles, several terminals are located within 10 miles of 
each other. U P S  relies on rail for its regular long-distance shipments. All regular 
shipments crossing the Rockies travel by rail. On medium distance routes (about 400 
miles), UPS utilizes relays, allowing drivers to turn around midway and return home the 
same day. During peaks (i.e., Christmas time), U P S  subcontracts some of its work to 
LTL companies. 

UPS utilizes a private fleet of aircraft for its express mail service. Shipments are 
transported through its hub terminal in Louisville, along with several other regional 
terminals, such as the west-coast hub in Ontario, California. Both express and regular 
shipments are delivered by UPS' familiar brown trucks. However, U P S  maintains a 
separate fleet of vans to make "on-call" pick-ups (ie., serving customers who call in on 
the day of pick-up). 

The Olympic terminal was visited in Los Angeles, which serves West Los Angeles and 
Downtown. It handles about 95,000 packages (50,000 outgoing and 45,000 in-coming) 
each day, utilizing 215 "package cars" for pick-up and delivery. From this site, regular 
packages are sorted for delivery to 30 destination terminals. However, partial loads 
would be sent to the Grande Vista facility in Vernon for consolidation. Express packages 
(1 2,000 of the total) are loaded into aircraft containers, which are placed on flatbed truck 
and transported to Los Angeles International Airport. The departure time of this flatbed is 
tightly coupled with the return of pick-up and delivery trucks to the terminal. 
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The terminal (a two-story facility) utilizes conveyors to transport packages internally. 
However, unlike RPS, the sortation process is manual. Unlike other terminals, UPS does 
not segregate in-bound from out-bound trucks within the terminal. UPS places both types 
of trucks on the same line so as to maximize their flexibility in utilizing space. This is 
accomplished by providing bi-directional conveyors, with the top side taking packages to 
trucks, and the bottom side taking packages away from trucks. 

5.4.1 Dispatching 

Drivers leave for pick-ups and deliveries by about 8:30 a.m. and usually return between 
5:OO and 6:OO p.m. Drivers serve fixed zones, though some flexibility is provided during 
peak periods. They have tremendous discretion over stop sequence, keeping with UPS' 
philosophy of employee empowerment. Pick-up locations are almost entirely fixed from 
day-to-day, but deliveries vary depending on the shipments carried. If someone wants a 
special pick-up for a regular package, they usually must call the day before to make 
arrangements. Drivers typically finish their day by clearing drop boxes maintained by UPS 
for express mail. 

UPS' on-call pick-up vans follow more dynamic routes. Their purpose is to pick up 
express mail shipments from irregular customers, who call in on the day of pick-up. A 
dispatcher assigns work to drivers, and drivers have discretion over routing. 

5.4.2 Use of Technologies 

UPS operates a central call center to receive requests for express mail pick-ups within 
Utah, California, Arizona and Nevada. The call processors enter information on the pick- 
up on their computers, then electronically transmit the information to the appropriate 
facility. The dispatcher at the facility then assigns the shipment to the appropriate on-call 
van. Communication to vans occurs through a generic Motorola system, which provides a 
textual display. 

Package car drivers carry mobile data terminals called "DIAD" (Delivery Information 
Acquisition Device). DIAD is used to electronically record deliveries. It contains a bar- 
code scanner, keyboard, and an interface to electronically record signatures. This creates 
a paperless transaction at point of delivery, which is electronically transmitted to the 
terminal as soon as the DIAD is placed in a base set in the truck. The DIAD is also used 
as an electronic time card to track hours-of-service. Some package car drivers also carry 
pagers. 

The pick-up process, unlike the delivery process, is not entirely paperless. Smaller 
customers must list out their shipments on forms. Larger shippers utilize UPS' "MAXI- 
SHIP" software, which allows them to electronically submit shipment information. 
UPS also offers software for tracking shipments, as well as an Internet web site for 
tracking shipments. U P S  only utilizes bar-codes on its express shipments. These are 
scanned within terminals and at point of delivery. 
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Maintenance records are maintained on computer, as are hours-of-service records. For 
pick-up and delivery drivers, hours-of-service are recorded through DIAD. For line-haul 
drivers, an electronic time card system is utilized, which downloads information once the 
driver has returned to its home terminal. 

5.5 J.B.HUNT 

J.B. Hunt is a major TL company, meaning that it carries shipments in truckload 
quantities. The major operating difference between a TL company and an LTL company 
is the absence of consolidation centers and also the hub and spoke arrangements that result 
from the consolidation centers. In addition, J.B. Hunt does not sort shipments. Hence, its 
terminals do not have material handling equipment. J.B. Hunt operates nationwide. 

Southgate, one of their regional 'Icenters," was visited near Los Angeles. The center 
handles about 1300 loads a week and has 103 trucks and 125 drivers. J.B. Hunt carries all 
types of freight. Its responsibility is for transporting the entire trailer, no matter what it 
contains. In almost all cases, service is from one origin to one destination, though 
occasionally multiple stops are made. 

5.5.1 Dispatching 

The operations at J.B. Hunt are divided into: (1) local (within 100 miles), (2) regional 
(within 100-200 miles), and (3) over the road (OTR, more than 200). Smaller terminals 
only provide local and regional service. The local area at Southgate has been divided into 
four pie slices, each handled by an individual dispatcher with a dedicated computer 
terminal and a dedicated group of drivers. A separate dispatcher is responsible for OTR 
and regional operations. Loads that travel between areas are coordinated by a logistics 
manager to make efficient use of backhauls. 

Most of the long distance shipments are sent by rail, which are loaded on site. J.B. Hunt 
has a contract to use Santa Fe, but sometimes uses Southern Pacific and Union Pacific, 
depending on the destination. J.B. Hunt also utilizes sleeper teams (most of whom are 
husband and wife pairs) for some long distance moves. 

5.5.2 Use of Technologies 

Because of the nature of its business, J.B. Hunt does not track individual packages and 
does not use bar-coding. It does, however, track its vehicles on a real time basis, using 
Airtouch Teletrac. Truck locations are pinpointed on the dispatchers' terminals on a 
continuous basis, and displayed on a map. Information on the start time, expected arrival 
time, and special comments, are also computerized. The system is used for directing pick- 
ups and deliveries, and for coordinating backhauls. Some shippers are also supplied with 
soflware that helps them track their trailers. This is analogous to the tracking of individual 
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shipments in LTL and package carriers. All of J.B.Hunt's hubs are inter-connected by 
fiber-optic cables and each hub now has an individual router. 

J. .B. Hunt also utilizes Rand McNally soilware to assist in routing its longhaul trucks. 
The software provides both a primary route and alternate routes, such as routes that are 
less susceptible to delays during the winter. Managers sometimes call into Caltrans' 
information line for roadway conditions for the longer routes; usually, calls are not made 
for local routes. It is up to the terminal manager to select the route, rather than the driver. 

Communication to drivers occurs through a device that merges 2-way radio and cellular 
phone. Using this system, the dispatcher can talk to a specific driver or to many drivers at 
the same time. JB Hunt also uses computers extensively in regulatory compliance. This 
includes maintaining computer records of hours-of-service logs, vehicle inspection records 
and repair records. 

5.6 Case Study Summary 

From the case studies, several important trends can be observed: 

(1) The primary motivator of technology implementations has been enhancement of 
customer service. This is reflected in technologies for tracking shipments and 
electronic data interchange. 

(2) Pick-up and delivery routing (especially pick-up) is usually a manual process, at the 
discretion of the driver. This partially reflects the complexity of routing these vehicles, 
and partially reflects the desire to empower employees. 

(3) Companies have not invested heavily in technologies to simplifjr regulatory 
compliance, which does not appear to be viewed as a value added investment. 

From the standpoint of CIT, the emphasis of the trucking industry is much more on 
integration with customers than on integration with government, presenting a serious 
obstacle to implementing many of the ITS user services. (See Table 1 for a summary of 
case studies). 

6 SYNTHESIS WITH COMPUTER INTEGRATED TRANSPORTATION 

Implementation of the CIT concept entails development of a structure for organizing 
transportation activities through the sharing and exchange of idormation. The specific 
focus of this paper is to develop a strategy for motor carriers to work with government 
within a CIT framework. Congressional legislation in 1986 and 1991 went far toward 
integrating vehicle and driver regulations among the states. However, progress is still 
needed in integrating regulations acrossfinctions. 
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Table 1. Features of Carriers Visited 

Market 

Size local 

Dispatchlng 

Vehicle Tracking 

Communlcatlon 

Malntenance 
Records 

Hours of Service 

Use of Bar Codes 

Drlver Scanners 

Consolidated J.B. Hunt RPS Unlted Parcel Yellow Frelght 
Frelghtways Service System 

LTL 

4 million Ibs./day 

Computer Assisted 

No 

Radio 

Computerized 

Paper Files 

Yes 

No 

TL 

300 
loads per day 

Computer Assisted 

Yes 

Radio, Cell Phone 

Paper Files 

Computerized 

No 

No 

Package 

14,000 packages 
per day 

Manual 

No 

Radio, Pagers 

Paper Files 

Paper Files 

Yes 

Yes 

Package 

95,000 packages 
per day 

Manual 

No 

DIAD, Pagers 

Computerized 

Computerized 

Yes 

Yes 

LTL 

11 00-1 300 shipments 
per day 

Computer Assisted 

No 

Radio 

Computerized 

Paper Files 

Yes 

No 



6.1 Organizational Opportunities 

In earlier work on CIT, the concept of "leader" and "satellite" transportation management 
centers was introduced (Hall et al, 1994). Within the context of CVO, it appears that 
multiple leaders are needed, divided along functional lines. These leaders would 
coordinate with each other, and with supporting agencies. They would serve as the 
primary points of contact with the CVO industry. 

Based on our review of governmental regulations, and interviews with trucking 
companies, governmentlcarrier interactions can be divided into four basic categories: (1) 
permitting and licensing, (2) enforcement, (3) roadway information, and (4) incident 
clearance. Natural candidates for leadership follow: 

Permitting and Licensing 
Enforcement 
Roadway Information 
Incident Clearance 

Department of Motor Vehicles ( D M V )  
Highway Patro 
State Department of Transportation (DOT) 
Highway Patrol 

To be a leader, an agency must assume the coorciination role within its fbnctional area. 
This may mean becoming the sole point of contact or, if not, ensuring that all points of 
contact within its function are consistent and compatible. For instance, in the enforcement 
category, the highway patrol would not necessarily assume responsibility for agricultural 
and customs inspections, but would ensure that they are coordinated with vehicle 
inspections. 

Figure 4 diagrams an organizational structure. The CVO industry is divided into two 
elements, vehicles and terminals, to distinguish between mobile and landline 
communication. In the case of licensing, the primary interface is landline, from terminal to 
DMV, due to the relatively static nature of the function. The primary interface for 
incident response is mobile, from highway patrol to vehicle, due to the dynamic nature of 
that function. Information and enforcement functions include a combination of mobile and 
landline communication, as terminals are integral to enforcement (i.e., BIT) and 
dispatchers need to receive some traflic information. Other important communication 
links are between highway patrol and state DOT, to convey incident information, and 
between DMV and highway patrol, to facilitate enforcement of licensing regulations. 

BIT is something of a unique case, in that it serves both an enforcement function and a 
licensing function. It would be worthwhile to consider ways to better integrate these 
periodic inspections with the granting of vehicle licenses. 

6.2 Technological Opportunities 

As indicated in the surveys, regulatory compliance, today, is largely a manual process, 
entailing extensive paper records. There exists an opportunity to greatly simplifl 
regulations within a paperless system. Some companies are already doing this for their 
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Information 

Incident 
Response 

Licensing 

Enforcement 

Figure 4. CIT Organizational Structure 



vehicle maintenance. Through development of standard record formats, and data 
interchange standards, opportunities exist to greatly simplify inspections, while at the same 
time providing trucking companies with improved data for planning and dispatching. 

Perhaps the greatest opportunity is to develop an in-vehicle device that satisfies multiple 
regulatory requirements, while supporting internal operations. Potential hnctions would 
be: 

Coupled with a "smart card" carried by the driver, calculate hours-of-service, as well 
as support driver dispatching. 

Maintain complete history of vehicle maintenance and support scheduling of 
preventive maintenance. 

Track &el consumption, by state, and support automated fuel tax payments. 

Receive, retain and evaluate driver's daily vehicle inspection report 

Store manifest for all cargo on board, along with HAZMAT information 

Store all license and permit information 

Interface with on-board diagnostic equipment to detect failures. 

For instance, by electronically storing hours-of-service records, it would be possible to 
implement software for linehaul dispatching that optimizes assignment of drivers to runs. 
By automating maintenance records, it would be possible to optimize replacement and 
preventive maintenance schedules. Alarms could also be provided to alert the driver when 
a violation is imminent. At the same time, if a standard interface is created, these records 
could be provided to highway patrol in a format that simplifies or eliminates on-the-road 
inspections. Most importantly, an objective of creating such a device would be to assist 
drivers and carriers in satisfymg complex regulations. It would circumvent violations that 
result from shere cofision. 

Development of the in-vehicle device might also be viewed as a step toward eliminating or 
drastically changing the current inspection station system. While on-the-road inspection 
will undoubtably be needed in the future, there is some question whether performing these 
inspections at fixed locations with limited hours of operation is effective. Furthermore, 
much of the information that is collected at inspection stations could just as easily be 
collected "off-line" through down-loading information from automated recorders. Thus, 
in addition to following the strategy of automating existing stations, the alternative of 
replacing inspections stations with something radically different should be explored. 
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8 CONCLUSIONS 

The motor carrier industry is an important and significant part of the United States 
economy, with respect to its size, and with respect to the service it provides to other 
segments of the economy. It is also a highly dynamic industry, due to drastic changes in 
regulation at both the federal and state level over the last 15 years. Motor carriers also 
stand to benefit fiom the implementation of information technologies, falling under the 
Intelligent Transportation System (ITS) umbrella. 

Nevertheless, ITS faces important obstacles in CVO, including: 

(1) Mistrust of government due to confusing and inconsistent regulation across too many 
agencies. 

(2) The financial state of the industry, and the limited capital available for investment in 
technology. 

(3) Shortage of technically trained employees within the industry. 

(4) Decentralized structure of companies, giving considerable power to individual drivers 
and terminals. 

(5) Priority given to automating customer services over automating governmental 
functions. 

Despite these qualifiers, important opportunities exist to improve coordination between 
government and the motor carrier industry. Specific objectives include: 

(1) Reducing the complexity of regulations, especially in the area of hours-of-service. 

(2) Reducing or eliminating delays that occur at inspection stations. 

(3) Ensuring that data collected for regulatory purposes are also useful for internal 
operations. 

(4) Providing more timely, complete and accurate information on roadway conditions. 

These objectives may entail a re-organization of governmental functions along four lines: 
(1) licensing and permitting, (2) enforcement, (3) roadway information, and (4) incident 
clearance. While multiple agencies exist within each category, designating a single leader 
for each should improve coordination, and simplify interactions between government and 
industry. 

From a technological standpoint, there is an important opportunity to develop in-vehicle 
devices, with standard interfaces, that can store records on: (1) driver hours-of-service, 
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(2) daily inspection reports, (3) vehicle maintenance, (4) cargo manifest and hazardous 
materials, (5) licenses and permits, and (6) &el accounting. Many regulatory fhctions 
could be automated within such an in-vehicle device. In the process, drivers and terminal 
managers can be alerted in advance, so that it is easier for motor carriers to operate within 
regulations. 

9 REFERENCES 

California Department of Motor Vehicles (1 993). "California Commercial Driver 
Handbook," Sacramento, California. 

California Highway Patrol (1992). "Motor Carrier Safety Compliance Handbook," 
Sacramento, California. 

California Public Utilities Commission (1 994). "Permit Application Package," San 
Francisco, California. 

Corsi, T.M. (1994). "Motor Carrier Industry Structure and Operations," in International 
Symposium on Motor Carrier Transportation, Transportation Research Board, 
Conference Proceedings 3, pp. 3 8-60, Washington, D.C. 

Crescent Evaluation Team (1994). "The CRESCENT PROJECT: An Evaluation of an 
Element of the HELP Program." 

Dum, J. W., R.P. Beilock and B. Prentice (1995). "Logistics in Mexico: Challenges 
Arising Under NAFTA," presented at Annual Meeting of the Transportation Research 
Board, Washington, D .C . 

Federal Highway Administration (1 995). "Intelligent Transportation Systems, User 
Services Summary." 

Hall, R.W., H.K. Lo and E. Minge (1994). Organizing for ITS: Computer Integrated 
Transportation Phase 1 : Results for Arterial and Highway Transportation Management 
Centers," California PATH Research Report 94-24. 

Muller, G. (1 995). Intermolibl Freight Transportation, Intermodal Association of North 
America and En0 Transportation Foundation. 

"U. S. Industrial Outlook 1994 -- Transportation," (1 994) pp. 40-9-40- 13. 

Zogby, J. J. (1 994). "State Administration of Motor Carrier Requirements: Opportunities 
for Creative Partnerships," in International Symposium on Motor Carrier 
Transportation, Transportation Research Board, Conference Proceedings 3, pp, 1 1- 
125, Washington, D.C. 

33 



10 APPENDIX 

1) EXAMPLE REGULATORY FORMS 
2) QUESTIONNAIRE 
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This application is for all individuals and 
businesses questing authority to operate as 
motor property common or contract carriers or 
property brokers. 

SECTION I 

Applicant 
Information 

SECTION II 

Type of Authority 

DOING BUSINESS As NAME 

BUSINESS ADD- 

Street Npm and Number city state 
REPRESENTATIVE (pason wbo caa respond to inquirk) 

Street Nam dNumber  city state zip code 
Telephone Number ( ) FAXNumbea( ) 

0 MOTOR COMMON CARRIER OF PROPERTY (exapt HOUSEHOLD GOODS) 
0 MOTOR CONTRACT CARRIER OF PROPERTY (except HOUSEHOLD GOODS) 
0 MOTOR COMMON CARRIER OF HOUSEHOLD GOODS 
0 MOTOR CONTRACT CARRIER OF HOUSEHOLD GOODS 
0 BROKER OF PROPERTY (except HOUSEHOLD GOODS) 
0 BROKER OF HOUSEHOLD GOODS 



APPLICATION MIR MOTOR PROPERTY C q  AND BROKER AUTHORITY - OP-1 (COW.) 

SECTION III 

Ixlslmmce! 
Information 

SECTIONIV 

safety 
certification 

(Motor Carrier 
Applicants Only) 

0 Will operate only vehicb having G.oss Vehicle Weight Ratings (GVWR) under 10,000 

0 Any quantity of Class A or B explosivee, any quantity of poison gas (Poison A), or 
poundstocrmsport: 

0 commoditim other than those listed above ($300,000). 
highway route controlld quantity of r a d i d v e  matuials (SS,OOO,000). 

Appl i conthos~ toand i s fnmi l ivwi th .1 lopp l i crrb leU.S .DOTre~~re~to thesob  
~ O n o f ~ v e h i c l e s . n d t h e s l r f i t r P n s p o r t o t i o n o f ~ ~ . n d i t w i l l  
comply with theee regdatims. In IK) certifying, .pplicant is verifying that, at a miaimurn, it: 
(1) Has in place a system rmd an individual responsible for cmsuring overall compliance with 

(2) Can produce 8 c ~ p y  of the Fedenl Motor Carrier spf' Regulations and the €hadous 

(3) Has in place a driver safw tmining/orieatationPrognm; 
(4) Has preprred and mnintoins an .ccideat register (49 Ci?R 390.15); 
(9 Is hniliar with DOT regulations governing driver qualifications and has in place a system for 

ovmeeing driver qualification requiraaeats (49 CFR Part 391); 
(6) Hne in place policiea md proceduns consisteat with DOT reguhtions governing driving and 

operptional safety of motor vehicles, including drivm' how of service and vehicle 
inspection, repair, and maintenaMx (49 CFR Parts 392,395 and 3%); 

(7) Is familiar with and hre in place a system for complying with U.S. DOT regulations 
governing alcohol and COlltMued Wrbstances testing requirements (49 CFR 390.5). 

FederPl.Motor curier spfaty Regulations; 

Motaiols TrsnsportotionRegulotioas; 

EXEMPT APPLICANTS - If YOU will only d vehicle (GVWR Of 10,OOO po\IILdB 
less), and arc, thus, exempt from Federal Motor Carrier safety Watim, you must certify M 
follows: 
Applicant is familiar with and wil l  W e  geaerpl operotionral safm guidelines, M well as any 
applicable state and local laws and mphmeats relating to the safe opetption of commercial mdol 
vehicles and the safe transportation of haznrdous mnterials. 
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APPLICATION FOR MOTOR PROPERTY C q  AND BROKER AUTHORITY - OP-1 (cont.) 

I 1 
SECTION V 

A f f i i t i O I l S  

SECTION VI 

Household Goods 
Certifications 

HOUSEHOLD GOODS MOTOR COMMON CARRJER APPLICANTS dij as follaws: 
Applicant is fit, willing, md able to provide the epeciolized d'ces newsmy to trpIsport houeehold 

householdgoodemovemmtsandplsoiequiresrasssunnathatappli~tbssoriswilliagto.cquirt 
the protective equipmeat and trained operotors 1~ccc88pry to perform household goods movemmts. 
The proposed operations will m e  a useful public purpoee nsponsive to SI public demand or need. 

goods. ?hie lssessment of fitness include43 8pplicant's pera l  funilinrity with ICC rtgulptiane for 

HOUSEHOLD GOODS MOTOR CONTRACT CARRIER APPLICANTS must certify as 
follows: 
Applicant is fit, willing, and able to provide the speciplized aenrices aeceasq to CrpLlbPoR household 

household goods moveme&s and also requins an ammncc that applicant bas or is willing to .cquirs 
the protective equipment and trained operPtors 1ldce88p~y to perf' househad goods movemeats. 
The proposed service will be consistent with the public intmst urd the trPnsportation policy of 49 
U.S.C. 10101. 

goods. This asseSsmeilt of fitness includes applicant's g d  fnmilinrity with ICC iegulations for 

HOUSEHOLD GOODS BROKER APPLICANTS must dfy ls follows: 
Applicant is fit, willing, and able to provide household goods brokerage operations and to colllply 
with all pertinat statutory and replatory requirsments. The involved 8ezvicc8 will b CoIlSistent 
with the public interest and the transportation policy of 49 U.S.C. 10101. 

0 YES 

NOTE: Applicant may attach a supporting statement to this appIication to provide additional 
information about any of the above certifreptions. This evidence is optional. 
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c 

SECTION VII 

Household Goods 
Contract Carrier 
Applicants Only 

SECTIONVm 

Applicant's 
Oath 

SCOPE OF OPERATING AUTHORITY. complefe one or both bodes) below, as applicable. 

0 contractingshippershoveoneormoreofthedistinct~delineatedinIntntmcVan 
Lines, Znc. ,  Extension - Houschoki Gwds, 5 I.C.C.2.d 168 i1988). 
Describe briefly the distinct need(@: 

0 Chntracts provide for assignment of one or more vehictes for the exclusive use of each 
shipper in the manner specified in Intrrstcrtc Van Lines, Inc., Extension - Houehold 
Goodr, 5 1.C.C.U 168 (1988). 

Thb oath appliea to all supplemental filings to this application. The sinnature must be that of 
pmlicant. not l e d  r a  resedative. 

I .. 

I, ,verify lmder penalty of 
Ncunc and title 

pexjury, under the laws of the United Stptes of Mea, that all infomation supplied on this form or 
relating to this application is true and correct. Fuxther, I certify that I am qualified and authorized to 
file this application. I know that willful misstatements or omissions of mpteript facta constitute Federal 
criminal violations punishable under 18 U.S.C. 1001 by imprisonment up to 5 years rad fines up to 
Sl0,OOO for each offense. Additionally, these misstcltements am punishable as pejury under 18 
U.S.C. 1621, which provides for he8 up to $2,000 or imprisonment up to 5 years for each offense. 

Iiurthercertifyunderpenoltyofpajury,underthelowsoftbcUnitedSetes,thPtIhnvendbeea 
umvicted, after September 1, 1989, of any Federal or state offense involving the distribution or 
possesrim of a CoDttoUBd substance, or that if I bave been 80 cunvicted, I am not ineligible to receive 
bderal benefits, either by court order or operation of law, under 21 U.S.C. 853a. 

Finally, I certify that applicant is not domiciled in Mexico or owned or controlled by persons of 
that country. 

Signature Dpte 
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APPLICATION FOR MOTOR PROPERTY CARRIER AND BROKER AUTHORITY - OP-1 (cont.) 

Filing Fee 
Information 

Fee Policy 

All applicants must submit a filing fee for each type of .uthority nqueet6d. ‘Tbe enclosed fee 
schedule will &ow the q p q w i n k  filing fee. The t0t.l amount due is equal to the fee times the 
number of boxes checked in Sedion IZ. Fas for multiple authorities nmy be combined in a single 
P p m t -  

Total number of boxes checked in Se&n ZI: x filingfees = s  

INDICATE AMOUNT $ AND METROD OF PAYMENT 

0 CHECK or 0 MONEY ORDER, payable to: htemtate COmmMce Conmmisgion 

0 VISA D l&uTERcARD 
Credit Card Number Expixdm Date 

Signature Dilt8 

5 



PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA 200 
APPLICATION FOR HIGHWAY CARRIER PERMIT 

File No. T- FOR PUC 
USE ONLY 

IMPORTANT-A FIUNG FEE OF $l,OOO MUST ACCOMPANY THIS APPUCAllON AND IS NOT REFUNDABLE. 
PAYMENT TO THE COMMISSION SHOULD BE MADE BY CHECK OR MONEY ORDER. 

PART I: STATEMENT OF OWNERSHIP 

1. Applicant c] HAS c] HAS NOT been previously licensed by this Commission. If so, T number ishnras 
2. Applicant is: 

0 Indlvldual: 
First Middle Last Name 

0 Partnership: 

8 
0 Corporatkn: 

Doing Business As (DBA): 

Note: Any entity doing business underoneor more fictitious names shall, with respect to eachfictitious namecornply with Sections 

(Show exact name as registered with the California Secretary of State) 

17900-17930 of the California Business and Professions Code entitled 'Fictitious Business Names.' 

Physical Address: 

Mailing Address if 
different than above: 

Phone: ( 1 

Street Address w County State Zip Code 

Street Address citv County State Zip Code 

Area Phone No. 

IF A PARTNERSHIP, a copy of the partnership agreement shall be attached to this application. If a partnership 
agreement has already been filed, the application shall make specific reference thereto and the date the filing was 
made. If there is no written partnership agreement, com lete an agreement Form TL706-B and attach to application. 
PARTNERSHIP AGREEMENT: 0 ENCLOSED d NO AGREEMENT 

PARTNERSHIP AGREEMENT PREVIOUSLY FILED: YES NO 
FORM n706-B: 0 ENCLOSED 

IF YES, DATE FILED: T-NO.: 

IF A CORPORATION, exact corporate name is: 
Date of Incorporation: Incorporated in State of 

NAME OF OFFICERS NO. OF SHARES ADDRESS TITLE 

Control of Corporation Held By: 0 Officers Listed Other (Specify: 1. 
If applicant is a California Corporation, a certified copy of its artides of incorporation shall be attached to the application. 
If already filed with the Public Utilities Commission. make specific reference to the prior proceeding and the date of 
filing. If corporation is more than one year old, provide a certificate of status. 

If the Corporatiin was organized and exists under the l a w s  of a state other than California, a Certificate of Qualification 
must be obtained from the Secretary of State, State of California and must be filed with the articles of incorporation 
when submitted. 

n. 706 (w. 1 2 ~  



3. 

4. 

5. 

ARTICLES OF INCORPORATlONlCERTlFICATE OF QUALIFICATIONISTATUS: 0 ENCLOSED 0 PREVIOUSLY FILED 
IF PREVIOUSLY FILED PROCEEDING NO.: DATE FILED: 

Applicant Business Affiliition: 

(a) Applicant is associated or affiliated with the following shippers, receivers or carriers by reason of common 
ownership, control or management (Own part or all of the company, hold a responsible position in the company 
or guide the operations of the company, directly or indirectly.). 

(Please list and indicate if partnership, company or corporation.) 

NAME PARTNERSHIP, COMPANY OR CORPORATION 

(b) 0 No affiliation exists. 

Applicant c] HAS 0 HAS NOT an operating authority from the Interstate Commerce Commission. 

If so, MC/EX Number is 
If you are an individual or partnership and your business is located out-of-state, you must provide the name, address 
and telephone number of an agent for service of process in California. Name: 
Address: 

S ~ t ~ S  city state ZP Area codelTelephone No. 

PART II: SCOPE OF OPERATIONS PROPOSED AND INSURANCE REQUIREMENTS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 

10. 

Equipment to be Operated: Complete Form TL706-D and attach to application. 
Commodities Certification: Complete Form TL706-H and attach to application. 
General Highway Safely Requirements: Complete Form TL706-I and attach to application. 
Owner Operator Questionnaire: Complete Form TL706J and attach to application. 
Workers' Compensation Form: Complete Form TL706-K and attach to application. 
Carrier Profile Information: Complete CHP Form 362 and attach to application. 
Applicant 0 WILL 0 WILL NOT handle C.O.D. shipments requiring the filing of a surety bond of not less than $2,000, 
as required by General Order 84 series. 
Applicant 0 WILL WILL NOT lease equipment from employees requiring the filing of a surety bond of not less 
than $15,000, as required by General Order 102 series. 
Applicant 0 WILL WILL NOT engage subhaulers requiring the filing of a surety bond of not less than $15,000, as 
required by General Order 102 series. 
Applicant shall deposit evidence of adequate bodily injury and property damage insurance as required by General Order 
100 series. A permit wil l  not be issued without insurance being on file with the Commission. Minimum public liability 
and property damage insurance coverage is $500,000/$1,000,000/$200,000 or a combined single limit of $1,200,000 
forcarriers hauling bulk petroleum commodities in tankorvacuum tnrcksor $250,000/$500,000/$100,000 or a combined 
single limit of $600,000 for most other commodities. Carriers of hazardous materials have higher liability requirements. 

0 Applicant will transport commodities other than petroleum, petroleum products, waste petroleum or waste 

c] Applicant will transport hazardous materials. 

0 Applicant will transport bulk petroleum commodities in tank or vacuum trucks. 

petroleum products. 



PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA 

REPORT OF EQUIPMENT TO BE OPERATED 

WulE T I 
I (Foewcu!3EoNLv) . 

DO NOT LIST: Sowb tr-8, pa88enger car., fork lift8 or equipment used exclurively off hlghmys. 

PLEASE USE THE APPROPRIATE 2-LElTER ABBREV IATlON FOR THE STATE OF REGISFIATION. (e.g. - CA for California) 
PLEASE SEE ADJOINING PAGE FOR EQUIPMENT AND BODY CODES. (USE ONE LINE FOR EACH UNIT OF EOUIPMENT.) 

CERTIFICATION 

I (WE) CERTIFY (OR DECIARE), UNDER PENALTY OF PERJURY, THAT THE FOREGOING INFORMATION 
IS TRUE AND CORRECT. 

Date: 

Slgnature of Appllcarn(s) 

If applicant is a corporatlon: 

I 
I 

nmS0 (Rev. 7KQ) 

Slgnature of Corporate Offlcer 

int&ofcorporateofflcer 



APPLICATION OBTAINED FROM 

0 Dept. Of Motor Vehicles Board of Equalization ~ 

Sectlon I: Ownership lnformatlon 

1. Please check type of ownership 

Sole Husbandlwife BPartnership Corporation 0 Other 
Owner co-ownership 

STATE BOARDOFEQUALIZATION 
DEPARTMENTOFBUSINESSTAXES 

12. If incorporated. enter full corporate name. I 
3. Federal Employer Identification Number (FEIN) I 4. Corporate Number I 

I I I 

Section II: Business Information 

1. Business name 1 Business telephone 

F k ? G A D  d o  
3. Mailing address ( I f  different from no. 2 above) City State Zip Code 

- 
5. Products generally hauled 

8. Are you 

0 Incorporating? indicate name: 

0 Interstate N California only a Starting a new business? c] Adding or dropping partner? ( I f  so, 

7. Types of trips 

Estimated fuel used in California: /. 000 
Buying a business? Other? gallons per montF 

Month 3 Day j Year @.- @Yes 0 NO If yes, list address 25-9) &q&u.4J 3tL., k+&d 

Yes (Attach copy of lease) Name 

8. Date use of Diesel or L.P.G. in California began 9. Do yw have bulk storage facilities in California? 

f 1 
you cuKenw under lease to another carrier? If yes, please provide the following information 

Address 
California Fuel Permit No. 

(antimed on reverse) 



BT-400-MUF BACK Rev. 2 (12-90) 
APPLICATION FOR FUEL USER’S TAX PERMIT 

. 
STATEBOARDOFEQUALIZATON 

DEPARTMENTOFBUSINESSTAXES 

Section 111: Vehicle information 

Registered Owner Leg& owner and address 

Section IV: Certification 
The statements contained hereon are hereby certified to be correct to the best knowledge and belief 

of the undersigned who is duly authorized to 

SIGNATURE nnE 



h A T E  OF CALIFORNIA 
DEPARTMENT OF CALIFORNIA HIGHWAY PATROL 

1. 2. 3. CALIFORNIA IMNTIFKXTION NUMBER 

CARRIER PROFILE INFORMATION 0 N- 0 CA 

I 0 hThpn ro.000.m 
15. coy 17. ZlPcooE 16. STATE 

34. EMERGENCY CONTACT 35. DAY PHONE (Indude Am cad.) 

( 1 ( 1 

( 1 ( 1 

30. NIGHT PHONE (kid Am Code) - - 
37. EMERGENCY CONTACT 38. DAY PHONE (Indude Am Code) Je.NffiHTPHONE~&AmCOdO) - - 

CALIFORNIA TERMINAL INFORMATION 

California Vehicle Code Section 34601.10 requires theemployer of any person required to keep l o g  books, records of physical examination and other driver 
records as m y  be required by the Depalmd of California Hihway Patrol, the Department of Motor Vehicles or the State Department of Health Services, 
to register with the Deparhncnt of California Highway Patrol the address where log books and other records are available for inspection. 

TERMWLSTREETADORESS I coy 

i 





Driver's Vehicle Inspection Report 
Check Any Defective Item and Give Details Under "Remarks." 
DATE. % l @ / q L  
TRUCWTRACTOR NO. &-A 
0 Air Compressor 0 Horn 

0 Brake Accessories 
G Battery 

0 Brakes 
0 Carburetor 
0 Clutch 
El Defroster 
0 Drive Llne 
0 Engine 0 Radiator 
0 Fifth Wheel 0 Rear End 
0 Front Axle 0 Reflectors 
0 Fuel Tanks 
0 Heater 

. .  
J & k L U W k O k  & Lights 

Tail - Dash 
Head - Stop 

Turn Indicators 
0 Mirrors 
0 Muffler 
0 Oil Pressure 
0 On-Board Recorder 

0 Safety Equipment 
Fire Extinguisher 
Flags-Flares-Fusees 
Spare Bulbs & Fuses 
Spare Seal Beam 

TRAILER(S) NO.@) '*-' I 12-' *''Y 14-D 
;;~msConn"iins 0 Hltch 

Coupling Chains 0 Lights - All 
0 Coupling (King) Pin 0 Roof 
0 Doom 0 Springs 

0 Landing Gear 

0 Springs 
0 Starter 
B Steering 
0 Tachograph 2 f::;;ission 
0 Windows 
0 Windshield Wipers 
0 Other 

0 Tarpaulin 
0 Tires 

0 Other 
0 wheels 

Figure 1. 

A typical driver's daily vehicle condition report is not complicated. Most do not include items that would 
require. a driver to go under a vehicle, but many do include items that only a trained professional driver would 
understand. 

2-1 1 HPH 84.6 



Commercial Vehicle Operator Survey 

I. Contact Record 

Company Name: 

Person Contacted: 

Phone Number: 

Date: 

11. Introduction 

I am conducting a survey for Caltrans, to assess how they can serve the motor 
carrier industry through the provision of better information on roadway conditions, 
and ease regulatory requirements. I will be asking questions about your use of 
information and information technologies for fleet management. All information 
will be strictly confidential. 

Communication 

By each of the following means, do your dispatcheMerminals regularly obtain 
information on roadway conditions (closures, accidents, congestion) porn: 

Telephone to Caltradother Information Line 
Radio traffic reports 
Drivers 
On-line information service 
Other 

(Yes to any of above) How do your dispatchers use this information: 

Advise drivers about routeslconditions 

Advise shipperslreceivers of pickupldelivery times 

Re-assign pickups to different drivers 

Other 



3. (no to all on 1) Why don't your dispatchers use this information: 

4. 

5. 

6. 

By each of the following means, do your drivers regularly obtain information on 
roadway conditions (closures, accidents, congestion) (at least once per day,  at 
least once per week, less than once per week, never) 

Telephone to Information Line 
Radio traffic reports 
Other drivers (CB) 
Changeable message signs along roadway 
Other 

( ryes  to any on 4) How do your drivers utilize this information: 

Change to alternate routes 

Re-sequence stops 

Advise shippersh-eceivers of pickup/delivery times 

Request re-assignment of pickups 

Other 

(If no to all on 4) why don't your drivers utilize this information. 

7. More generally, what type of information wouldyou like to have available from 
Caltrans orfrom the CHP? 

8. Would you prefer to get the information directly from CaItransKHP, or via a 
thirdparty (private company) ? 



9. 

10. 

What is your preferred means for accessing the information? 

Telephone to Caltranslother Information Line 
Radio broadcasts 
On-line information service by modem 
On-line information service by internet 
Changeable message signs 
Other 

In what ways could incident clearance be improved to help the trucking industry? 

Communication to tow operatorslCHP, etc. 

(b) Availability of suitable equipment to clear incidents and helphlness of Freeway 
Service Patrol 

IV. Regulatory Functions Performed 

With respect to each ofthe folluwing, what changes wouldyou like to see to ease the 
administrative burden associated with remlations? 

1. Driver hours of service logs. 

2. Driver's daily vehicle inspection. 

3. Inspection, maintenance, lubrication and repair recorh. 



4. Weight inspection 

5. Inspection at ports of entry 

(a) Agricultural Inspections from other states (e.g., Arizona/Nevada) 

(b) Customs Inspections from Mexico 

6. Issuance of licenses and credentials. 

7. In each of the areas above, how are you currently using computers or other forms 
of automation? 

a) Hours of service logs 

b) Vehicle Inspections 

c) Port of Entry li?spections 

d) LicensingKredentials 

8. What is the single-most important change needed in regulation? 

V. Use of Technologies 

1. What means do you have available for trackmg vehicle and trailer locations (get 
name of system): 

(a) Vehicle locations 

(b) Trailer locations 



2. @yes to l a  or lb) How do you use tracking information? 

3. (ifyes to 1 a or 1 b) Does your system allow you to monitor vehicle speeds an&or 
locations in real time? 

4. m a t  means do you have available for communication to/from drivers? 

(a) Pager 

(b) Cell Phone 

(c) Radio 

(d) Wireless data transmission 

(e) Other 

5. (ifyes to a,b,c, d or e) What is the primary use of these communication systems? 

6. What are your vehicles' capabilities for issuing mayahys or other requests for 
service in the event of emergencies or in the event your vehicle or trailer is 
stolen? 

Does the system communicate to a dispatcher or to police? 



7. Do your dispatchers have computers with: 

a) modems? 

b) internet access? 

8. Do your vehicles have mobile data terminals? 

(a) If yes, what percentage of fleet? 

(b) If yes, what type? 

(c) If yes, what fbnctions are performed? 

9. Of the above mentioned technologies, which (iyany) does your company plan to 
acquire within the next 12 months? 

VI. Intelligent Transportation System User Services 

For each of the following: will provision of the service have a significant impact on your 
operations. What is the impact, and why? 

1. Commercial vehicle electronic clearance, to facilitate domestic and international 
border clearance. 

2. Automated rod ide  safe@ inspections (allows real-time access at the roadside to 
safety performance records, and automate safety inspections through sensors and 
diagnostics). 



3. c, to sense the safety staus of a comercial 
vehicle, cargo and driver 

4. Commercial vehicle administrative twocesses to provide electronic purchasing of 
credentials and automated mileage andfuel reporting and auditing. 

5. Hazardous material incident resQoIzse, providing immediate description of 
hazardous material to emergency responders. 

6. Emeraency not@cation andpersonaI securie, tu provide immediate notification 
of an incident and an immediate request for assistance. 

VII. Company Profde 

1. How many drivers and vehicles do you have? 

(a) At your location 
(b) Company wide 

2. What percentage of your fleet is 3 tons or greater or tractodtrailer? 

3. e t  commodities do you carry? 

4. Khat region do you serve? 



5. Do your drivers follow fixed routes? 

If no -- under what conditions are routes altered? 

6. What percentage of your company's business is in California? 

7. What percentage of you company's business is intra-regional 
(i.e., shipments that do not leave a metropolitan region) 
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