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EXECUTIVE SUMMARY

This paper presents the literature on conducting truck travel surveys in the U.S.
and abroad. It includes past experiences, as well as current practices in conducting truck
surveys. The primary purpose of this paper is to present compiled information on truck
surveys and truck travel demand forecasting experiences to the Metropolitan
Transportation Commission (MTC) to help evaluate the need for new truck/freight
planning tools. The paper reports truck/freight survey experiences from Councils of
Government (COGs), metropolitan planning organizations (MPOs), for which MTC is
one, and other state and regional transportation planning agencies, both inside and outside
of the country. The paper does not attempt to review literature on freight mode-choice
surveys and/or modeling efforts (competition between rail and truck, for example).

THE NEED FOR TRUCK TRAVEL DATA

Truck travel and goods movement is essential to the economic vitality of an urban
area. Trucks not only act as the “supply-line” from warehouses to points of consumption
(whether they be retail stores or residences), they connect intermodal freight facilities
(seaports, airports, railroad and freight terminal facilities). As important as truck travel is
to a region, it also has negative effects such as traffic congestion, truck-related accidents,
air pollution, noise, and pavement deterioration. In order for an urban area to undertake
comprehensive truck/freight planning, accurate and reliable truck travel data is needed for

analysis.

In terms of metropolitan area planning needs, improved truck travel data could be
used for the following purposes:

1. Truck travel model development

Truck trip generation

Origin and destination analysis

Local and freeway route assignments

Congestion and speed simulations

Travel time analysis

Analyze impact of toll facilities

Spatial and temporal (time-of-day, day-of-week, and season) analyses

2. Corridor/Route analysis
o Evaluate route/corridor traffic management proposals for freight impacts
e Provide information on truck travel to formulate traffic management plans
during roadway reconstructions
e Assess impact of truck route reassignments or closures

viii




3. Air quality modeling
e [Estimate truck emissions

4. Intermodal Freight Planning
o Facilitate seaport planning
¢ Facilitate airport planning
e Understand competition and demand of different freight modes
e Provide data to develop performance measures for Intermodal Management
Systems as required under ISTEA

5. Pavement Management Planning
e Evaluate and design road geometrics
e Help calibrate pavement deterioration models

6. Truck restrictions and enforcement
¢ Route restriction analysis
e Dangerous goods movement regulation and enforcement analyses
e Truck driver safety programs

7. Facilitate public-private partnership
e Open dialog with private freight industries in gathering data
e Provide truck travel data to public and the freight industry for research and
analysis
o Freight-economic analysis

TRUCK SURVEYS & TRUCK TRAVEL DEMAND FORECASTING
LITERATURE

This literature and state-of-the-art review reveals that few urban areas in the country
have had extensive experience in conducting truck surveys and truck travel demand
forecasting. Most metropolitan planning organizations (MPOs) or regional transportation
planning agencies continue to generate their truck trip estimates based on origin-
destination surveys conducted in the 1960s and 70s. In the last ten years, only a few
metropolitan areas, namely Chicago (1970 and 1986), Ontario (1978, 1983, and 1988),
Vancouver (1988), Phoenix (1991), Alameda County, California (1991), New York-New
Jersey (1991-94), El Paso, Texas (1994), and Houston-Galveston (1994) have undertaken
significant efforts to collect truck travel data or develop new techniques in forecasting
truck traffic. Out of the eight urban areas, only Chicago and Phoenix have had their truck
model development and forecasting methodologies documented in detail, and only
Ontario and the Port Authority of New York & New Jersey (PANYNIJ) have
systematically collected truck travel data. This report documents the experiences of
different urban areas in the U.S. and Canada. The following is a summary of the results.

ix




T

S R R D e |

D R R |

D B

R

1T

1

TYPES OF DATA COLLECTED

The eight most recent truck travel surveys all collected origin-destination
information (see Table A-3).

With the exception of roadside surveys conducted in New York and New Jersey,
most truck surveys requested land use at destination and truck odometer
readings from respondents.

Most surveys classified trucks by weight, number of axles, or by truck type.
With the exception of roadside surveys, all other survey types included trip
diaries (Chicago, Phoenix, El Paso, Houston-Galveston, and Alameda County).
The commodity data collected ranged from a simple classification of
commodity by type to detailed description of the actual commodites being
carried.

The 1988 Ontario survey is the only commercial vehicle survey that gathered
information on truck driver characteristics.

The 1994 El Paso commercial truck survey was the only survey that collected
route choice information for the surveyed trip.

USES OF TRUCK SURVEY DATA

The most common uses of truck data are for regional truck travel model
development and corridor/route analysis. Chicago, Phoenix, El Paso, and
Vancouver have used their truck survey data to develop regional truck travel
demand models.

Ontario has seen the most use of its truck survey information. The truck data
have been used for time series comparisons, evaluation of road design and
geometrics, pavement management planning, truck-related accident analysis,
dangerous goods movement regulation and enforcement, understanding truck
driver characteristics and for planning truck driver education programs.

El Paso has mainly used its truck data for regional travel and truck emissions
modeling. '

The Port Authority of New York and New Jersey has used its truck data for
traffic management purposes during highway and bridge/tunnel reconstructions
and freight-economic analysis.

Chicago has used its truck data to generate truck activity maps of the Greater
Chicago region; truck speed simulation; and modeling the effects of toll
facilities on truck route choices within the context of the Chicago regional travel
model.

The Southern California Association of Governments (SCAG) has used its truck
travel data to estimate heavy truck VMT and model truck emissions in the South
Coast Air Basin (SCAB) for the Los Angeles area. It has also used truck data to
conduct analysis of truck traffic to the Port of Hueneme in Ventura County.




e Caltrans and Alameda County has used its truck survey data to estimate truck
traffic entering and leaving the County, as well as seaport planning for the Port
of Oakland. '

TRUCK TRAVEL SURVEY METHODS USED

e The most common survey method for conducting truck travel surveys in urban
areas was the combined telephone-mailout-mailback method. Three urban areas
in the country - Phoenix, Arizona; Alameda County, California; and Houston-
Galveston, Texas - have recently conducted truck travel surveys using the
combined telephone-mailout-mailback method.

e The combined telephone-mailout-mailback survey method is more cost-
effective and yields a reasonably high response rate.

e The second most used survey method was the roadside interview method. The
Province of Ontario, Canada and the Port Authority of New York & New Jersey
have conducted numerous roadside interviews.

e Roadside interviews produce very high response rates with complete
information. They are ideal for cordon surveys or surveying trucks traveling in
from outside the survey area.

e The most common source for drawing the survey sample is the Department of
Motor Vehicle (DMV) registration files. Other sample sources include lists of
truck registration files available from commercial vendors (R.L. Polk, Texas
Vehicle Information and Computer Services, Inc., etc.).

A summary of different survey characteristics for eight urban truck travel surveys is
found in Table A-1, and a summary of different truck travel survey methods (typical
response rate, advantages, and disadvantages, etc.) is found in Table A-2.

NUMBER OF COMPLETED SURVEYS AND RESPONSE RATE

o The approximate number of completed surveys from the eight urban truck
surveys varied from 188 to 19,225.

o Roadside surveys produced the highest number of completed surveys and the
best response rate (nearly 100 percent).
Mailout-mailback surveys produced the lowest overall and item response rates.
Combined-telephone-mailout-mailback surveys produced improved response
rates over mailout-mailback or telephone surveys alone (See Table A-1 and
Table A-2).

xi
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Table A-1: Summary of Truck Travel Surveys in Urban Areas

Approx.
Survey Survey Survey Number of | Response Data Applications Total $/Survey
Location Year Method Completed Rate Survey Cost
_ Suq.eys _
Chicago 1986 | Mailout- 3,506 25.3% Truck  travel model | $200,000 $57/survey
Mailback development
Corridor/Route analysis
Effects of toll on trucks
Truck speed simulation
model
Truck activity mapping
Ontario 1988 Roadside 19,225 96.5% Time series comparison NA NA
Interview Evaluate & design road
geometrics
Pavement  management
planning
Truck accident analysis
Dangerous goods
regulation & enforcement
analysis
Truck driver
characteristics
Driver education program
Phoenix 1991 Combined 720 30.0% Truck  travel  model | $90,000(1) $125/survey(l)
Telephone- development
Mailout-
Mailback
NY. & 1991 Roadside 4,500 NA Evaluate dedicated NA NA
NJ. Interview route/corridor proposal
Traffic management for
highway recbnstruction
Time  series  freight
analysis
Freight-economic analysis
Alameda 1991 Combined 2,200 79% 1-880 corridor analysis NA NA
County, Telephone- Create  truck  travel
Calif. Mailout- submodel for corridor
Mailback analysis
& Generate 24-hour & PM
Roadside over 8,000 NA peak volumes by axle
Interview
NY. & 1992-94 Roadside 14,671 37.8%(2) NA $312,000(3) $21/survey
NJ. Interview
El Paso 1994 Telephone 188 42.6% Truck  travel model | $65,000(4) $345/survey(5)
Interview development
Part of regional travel
study
Truck emissions analysis
Houston- 1994 Combined 900 35%-40% Truck  travel  model $150,000 $167/survey
Galveston Telephone- development
Mailout-
Mailback

(1)  Cost included data collection, data coding, and model development.

(2)  This was the sampling rate. No response rate was given.
(3)  This was a multi-agency effort, with partnership from the New Jersey Department of Transportation (NJDOT), the New York
Metropolitan Transportation Council (NYMTC), and the Port Authority of New York and New Jersey. The survey was conducted at
18 locations with 3 interviewers per toll plaza for 24 hours.
(4)  Cost included sample design, survey design, data collection, coding, reporting, survey analysis, and mode! development.

(5)  The higher cost was due to a high number of incomplete surveys.




Table A-2: Summary of Truck Travel Survey Methods

)
3

Province.

Typical
Survey Place (year) | Completed Typical
Methods of Surveys Surveys (%o | Response Advantages Disadvantages
of Total Rate
Pop.) . .
_TeTephone N.Y.(1964) 4%-15% 40%-50% | ®  High response rate . 1e Can'Lonly call dl;i.ng business
Interview Calgary(71) ®  Easy to follow-up hours
El Paso(94) ®  "Phone-tagging" problem
® Limited time on phone if
respondent is busy
®  Requires access to vehicle
registration file
Mailout- Chicago(86) 1%-5% 10%- ®  Lesscostly ®  [owoverall & item response rate
Mailback 45%(1) ®  Good response rate w/ | ® Possible bias due to better
certified mail response from some
¢  Only follow-up of non- drivers/owners
responses is necessary ® Low response from small truck
owners
® low response from out-of-state
trucks
® Need to follow-up on non-
responses
e  Difficult to ensure that the driver
will fill out the form, instead of
the owner or fleet manager who
receives the survey forms
®  Requires access to registration
file
Combined | Phoenix(91) 3%-10% 30%- ® Improved response rate | ®  Same disadvantages as telephone
Telephone | Houston(94) 80%(2) over mailout-mailback survey method above
-Mailout- | Alameda, alone e  High cost of telephone follow-ups
Mailback | CA(91) ®  FEarly identification of | ® Need phone reminders for trip
owners who agree to diary
participate & potential non- | ®  More costly than above methods
responses through phone
contact
®  Phone contact may help
adjust sample size for
mailout-mailback
Roadside Calgary(71) 8%-35%(3) | 95%- . Complete information *  Potential disruption to traffic
Intercept/ | Ontario(78, 100% e  High response rate e Quality and conduct of survey
Interview | 83, 88) ¢ Better sampling control affected by weather, lighting
NY. & NJ. ¢ Good representative | »  Hazardous to survey crew
(74, 82, 85, sample of trucks entering | ¢  Time constraint
91-94) or leaving a cordon line e No follow-up possible
Alameda o Easy comparison with | ¢  Enforcement problems
County, CA mainstream traffic through | ¢  Drivers avoiding the survey
©1 field counts at survey station
focation e  Only represent trucks traveling on
road along survey station, not
entire region
(1) The higher response rate was due to better survey participation from large truck fleet operators.

The higher response rate was due to an employer survey conducted in California (1991 Caltrans-Alameda County Survey).
The higher percentage is from the 1988 Ontario survey which surveyed 57 locations over a 1,855-hour period throughout the Ontario
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Table A-3: Types of Data Collected

Survey Survey| Survey Sample | Weight] Axle] Truck | O-D | Odometer] Commodity] Land| Driver | Route] Develop
Location | Year | Method | Source Type Use Info Info | Model
Chicago | 1986 Mailout- | DMV . . . Py . Yes
Mailback
Ontario 1988 Roadside | Road- . . . . . P .
Interview | side(1)
Phoenix | 1991 Combined| DMV . . . . . . Yes
Telephone
-Mailout-
Mailback
NY. & 1991 Roadside | Toll . . . .
NJ. Interview { Plaza
Alameda | 1991 Combined| DMV, Yes
County, Telephone| Port of . . . . .
Calif. -Mailout- | Qakland
Mailback
&
Roadside | Road- . . R . .
Interview | side(l)
NY. & 1992- | Roadside | Road- . . . .
NJ. 1994 Interview { side(1)
El Paso, 1994 Telephone] TVICS(2) . . . » Iy . . Yes
Texas Interview
Houston- | 1994 Combined] DMV . . . . .
Galveston Telephone
-Mailout-
Mailback

(1) Sample taken at roadside intercept surveys.

(2) Sample drawn from the Texas Vehicle Information and Computer Services, Inc. (TVICS) database.

SURVEY COST

number of staff and time for data collection.

Telephone interviews are the most costly to conduct. They require a large

Combined telephone-mailout-mailback surveys are the most cost-effective to

conduct. They yield reasonably high response rates over mailout-mailbacks
alone. The phone contact portion of the survey can help assess non-response

biases when analyzing and weighting the mailback survey samples.

COMPARISON OF SURVEY FINDINGS

Characteristics of Commercial Vehicles

A summary of the general findings from various truck travel surveys are as follows:

o Average Vehicle Weight. The only survey that reported average vehicle weight

was the 1991 Phoenix Commercial Vehicle Survey. The average vehicle weight
per commercial trip was 11,870 1bs.

Xiv




Truck Size: The share of different truck sizes used varied from urban area to
urban area.

Characteristics of Commercial Vehicle Trips

Average Trip per Commercial Vehicle: Light trucks have a higher average trip
frequency than for heavy trucks.

Regional vs. Through Trips: Most truck trips serve local regional needs. Of
the few through trips (usually less than 10 percent), most are made by heavy
trucks.

Average Trip Length: Heavy trucks make longer trips than lighter trucks.
Vehicle Miles Traveled. Heavy trucks log a higher VMT per day than light
trucks.

Time of First Commercial Vehicle Trip: Most “first” truck trips occur early in
the morning (between 6:00 a.m. to 9:00 a.m.). This pattern, however, varies by
weight category. Light trucks were more likely to start their first trip between
6:00 a.m. and 9:00 a.m. Heavy trucks, however, started their first trip before
6:00 a.m.

Time-of-Day Distribution: Most truck trips seem to occur during the midday
period between 9:00 a.m. and 3:00 p.m. Truck “through” traffic seems to avoid
peak periods and tend to travel at night.

Truck Travel During Peak Periods: The results vary by urban area and by
individual locations. In New York and New Jersey, over 35 percent of trucks
made trips during the morning peak period (6:00 am. to 10:00 am.). In
comparison with AM and PM peaks for private vehicle travel, the results found
that the AM peak period travel was as important for commercial vehicles as for
private vehicles.

Truck Travel During Peak Periods as Percent of Total Vehicular Volume:
Truck traffic range from less than 9 percent to as high as 17 percent of the total
vehicular volume during peak periods.

Day-of-Week Distribution: Truck traffic typically occurs on weekdays and
decreases significantly on the weekends.

Average Trip Duration: Trip time generally increases with vehicle weight.
The 1991 Phoenix survey recorded that the overall average trip time for truck
travel was 28.1 minutes.

Truck Travel by Facility Type: Few surveys or studies have attempted to
analyze truck trips based on facility types used. Only the Canadians used
facility types to classify their truck trips. A 1991 Barton Aschman Study of
Alameda County truck trips found that many of the approximately 5,000 daily
truck trips in the Port of Oakland area are local trips that never access a freeway.
Route Choice for Return Trips: The only survey that analyzed route choice for
return trips was the 1991 New York and New Jersey Truck Commodity Survey.
It found that 73 percent of the truck drivers interviewed in the toll direction
indicated that they would use the same route for the reverse trip.

XV
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On-Street Stops: The 1991 Phoenix survey was the only to report the number
of on-street stops made by trucks. The results found that over one-third of all
commercial vehicles stops were made on-street. Light vehicles made half of
their stops on-street.

Commercial Vehicle Trips and Land Use

Trips by Land Use: Light trucks make more residential trips than any other
truck category. Retail attracted many more light and medium truck trips.
Heavy trucks dominated terminal/warehouse land uses.

Activities at Trip Ends: Light trucks are heavily used for service delivery and
personal business. Heavy trucks are most used for loading and unloading cargo
at their trip ends.

Other Truck-Related Findings

Truck Travel and Dangerous Goods Movement. The Ontario survey (1988)
was the only survey that obtained information on dangerous goods movement.
It found that a total of about 5 to 6 percent of all truck trips surveyed involved
the carrying of dangerous goods. Flammable liquids (47 percent) were the most
frequently transported dangerous goods, followed by compressed gases (24
percent), and corrosive substances (20 percent).

Truck-Related Accidents: The 1988 Caltrans Urban Freeway Gridlock Study
found that 5 to 10 percent of all truck-related incidents were found to cause
major incidents which closed two or more freeway lanes for at least two hours.

RECOMMENDATIONS

This report recommends the following for conducting a regional truck travel survey
and truck travel demand forecasting model if MTC should be interested in developing
new truck data and tools:

Survey Conduct

For internal-to-internal or internal-to-external truck trips, draw the survey
sample from the DMV registration file or regional truck registration files (PUC,
or private truck registration databases). Conduct either a telephone or mailout-
mailback survey, or a combination of both to obtain a better response rate.

For external-to-internal or external-to-external truck trips, conduct roadside
intercept surveys at various roadway facilities and links in the network. The
best places to conduct them are “weigh-in-motion” stations. This would
minimize traffic delay for the mainline and would be safer for the survey crews
compared to conducting the survey at the roadside.

xvi



o Consider conducting intercept surveys at bridge toll plazas. For a better
explanation of how to conduct roadside surveys at toll plazas, review the
experiences in New York and New Jersey.

» For roadside interviews or cordon surveys, conduct vehicle classification counts
at the same time and at the same location where the actual survey/interview is
conducted. This will provide the basic information for sample expansion and
analysis.

« For obtaining trip diaries, using a combination of fleet-employer samples and
truck unit samples is desirable. Sub-sampling fleet employers will provide
better sample control and reduce the problem of oversampling large fleet
operators.

« Oversample smaller or individual truck operators. The 1986 CATS survey has
shown that large fleet operators tend to respond better (more manpower, time, or
incentive to reply to surveys) and smaller operators tend to yield higher non-
responses.

o To reduce the cost of conducting a full-scale truck survey, consider making the
survey a multi-agency effort.

e Consider soliciting the help of private freight/trucking agencies or
organizations. Open a dialog with interested parties to facilitate cooperation and.
to request assistance, especially in the design of the survey.

Truck Travel Analysis

e Time-of-day (24-hour), day-of-week, and seasonal variations in truck travel
should be examined. '

e Analyze trips by facility types used (include questions that obtain facility type
information for each trip).

e Conduct further analysis on the impact trucks have on peak period congestion.
Several surveys (New York, New Jersey, and Ontario) have found that in
comparison with AM and PM peaks for private vehicle travel, AM peak period
travel was as important for commercial vehicles as for private vehicles.

« Estimate total truck hours of delay by facility to help reduce truck operating
cost.

¢ Conduct further analysis on the impact of truck traffic on pavement, especially
the impact of waste-refuse trucks and buses (considered as "passenger-carrying
trucks") on residential arterials and streets.

o The origins and destinations of trips that begin and end within the study area
should be geocoded to the transportation analysis zones (TAZs) rather than at
the city or zip code level. This would improve the accuracy of truck trip
generation models based on zonal socioeconomic attributes.

» Exercise extreme caution when using or applying vehicle equivalency factors
(VEQs) in truck travel analysis.

Xvii
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Chapter One
INTRODUCTION

TRUCK SURVEYS & TRUCK TRAVEL DEMAND FORECASTING
LITERATURE

To date, there has been limited experience in truck surveys and truck travel demand
forecasting in urban areas. In most states and metropolitan areas, the collection of truck
traffic data and development of truck travel demand forecasts are treated as an appendage
to similar data collection and modeling efforts being done for passenger vehicles. There
have been few efforts in treating truck data collection and forecasting as a separate issue.
Moreover, a survey conducted by the Indian Nation Council of Governments (INCOG)
has found that many MPOs continue to generate their truck trip estimates based on
origin-destination surveys conducted in the 1960s and 70s (INCOG, 1990). Only a few
metropolitan areas, namely Chicago (1970 and 1986), Ontario (1978, 1983, and 1988),
Phoenix (1991), Vancouver (1988), Alameda County, California (1991), New York-New
Jersey (1991-94), El Paso, Texas (1994), and Houston-Galveston (1994) have recently
undertaken Herculean efforts to collect truck travel data or develop new techniques in
forecasting truck fravel. Moreover, recent technological advances, such as Weigh-in-
Motion (WIM) count machines, Automated Vehicle Classification (AVC) devices, and
Automated Vehicle Identification (AVI) systems, have made gathering truck data more
accurate and less costly and cumbersome (National Cooperative Highway Research
Program, 1988). Truck activity mapping, using geographic information systems (GIS),
has also enhanced the ability to analyze truck and goods movement spatially. The cited
studies varied in context, methodology and results. They reflect a limited but sizable
literature from which to draw some lessons and conclusions.

This paper presents the literature on conducting truck travel surveys in the U.S.
and abroad. It includes past experiences, as well as current practices in conducting truck
surveys. The primary purpose of this paper is to present compiled information on truck
surveys and truck travel demand forecasting experiences to the Metropolitan
Transportation Commission (MTC). The objective of this paper is to present
truck/freight survey experiences from Councils of Government (COGs), metropolitan
planning organizations (MPOs), for which MTC is one, and other state and regional
transportation planning agencies, both inside and outside of the country. The purpose,
however, is not to present literature on freight mode-choice surveys and modeling efforts
(competition between rail and truck, for example).

This report is organized into seven chapters. The following is a brief description
of each chapter:

Chapter One is the introduction to the report. It presents a background and
context to which the report is based.



Chapter Two gives a brief description of four recent national truck travel surveys
and data collection efforts.

Chapter Three presents truck travel survey experiences in urban areas. It
includes a description of truck manuals produced in the 1960s and early 70s. Truck travel
survey experiences from Chicago, Phoenix, New York and New Jersey, Texas, North
Carolina, Calgary, Ontario, and Vancouver are presented.

Chapter Four discusses truck travel data collection experiences in California. It
includes a detail discussion of experiences from Los Angeles and the San Francisco Bay
Area.

Chapter Five presents other research and studies of truck travel characteristcs. It
includes topics such as hourly distribution of internal truck trips in urban areas, truck trip
generation by land use, passenger vehicle equivalencies (VEQs), and truck travel demand
forecasting and pavement management issues.

Chapter Six gives a brief discussion of computerized data collection techniques
for gathering truck travel data. It presents the results of evaluating handheld computers
for truck travel data collection.

Chapter Seven presents the conclusions from the analysis of the various surveys
and studies mentioned in this report. It includes a list of recommendations for conducting
future regional truck travel surveys.
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Chapter Two
NATIONAL TRUCK TRAVEL SURVEYS

There are various national efforts to collect large truck data. The purpose is to
estimate truck miles traveled mainly for accident risk assessment and energy
consumption estimations. Currently, there are four main national truck travel data
sources available: the Truck Inventory and Use Survey (TIUS) conducted by the U.S.
Bureau of the Census; the 1990 Nationwide Truck Activity and Commodity Survey
(NTACS) conducted by the Bureau of the Census for the U.S. Department of
Transportation; the National Truck Trip Information Survey (NTTIS) conducted by the
University of Michigan Transportation Research Institute (UMTRI); and annual estimates
published in Highway Statistics by the Federal Highway Administration (FHWA).

Truck Inventory and Use Survey (TIUS)

The Bureau of Census conducts the TIUS every 5 years as part of the Census of
Transportation. The samples for the survey are drawn from the R.L. Polk vehicle
registration files. The survey is conducted via questionaires mailed to a random sample
of truck owners (Massie, Campbell, and Blower, 1993). The questionaires solicits
information on the "typical" configuration and operation of all trucks over a 1-year
period. Owners are asked to estimate the number of miles traveled with respect to the ’
sampled vehicle, as well as information on the number of trailers usually hauled, type of
cargo usually carried, typical weight of a load, etc. As a result, TIUS produces aggregate
(state and national level) truck travel estimates and cannot be broken down to reflect
operating environments or specific truck configurations. For the 1987 TIUS, a total of
104,606 trucks, including all truck weightsz'l , were sampled. Massie compared the 1982
and 1987 TIUS results with the NTTIS data (Massie et al, 1993). The comparisons
covered power unit type, gross vehicle weight rating (GVWR) class, cab style, carrier
type, and owner-reported annual mileage. Overall, Massie found that there was a good
overall agreement between the two sets of survey data.

1990 Nationwide Truck Activity and Commodity Survey (NTACS)

The NTACS was a detailed annual and daily truck activity database for a sample
of trucks covered in the 1987 TIUS. The data was collected at randomly selected days
over a 12-month period ending in October 1990. The results of the survey were presented
in a summary report (Oak Ridge National Laboratory, 1993). Unlike the TIUS which
reported only annual data, the 1990 NTACS asked truck operators to report daily, as well
as annual data. The purpose was to capture temporal and geographic variations in truck
travel and other trucking characteristics beyond the scope of the TIUS. The 1990

21 TIUS and NTTIS excludes ambulances, open utility vehicles, motor homes, buses,
farm tractors, and government-owned vehicles. :




NTACS sampled 44,002 trucks, a subsample of the approximately 105,000 trucks from
the 1987 TIUS. The trucks were stratified by geographic division, types of haul, and
truck classification. The survey was a mailout-mailback type survey (the survey
instrument can be found in Appendix I). Respondents were asked to report trip activities
for 2 selected days in a 4-week period. The survey response rate was around 77.9
percent, with 104,601 trucks responded, representing 9,794 operators. Because of initial
low item response rate, two mail and one telephone follow-ups were conducted. Due to
the high cost of telephone follow-ups, the use of certified mail responses was
implemented. Certified mail proved to be the most cost effective method and improved
not only response rate, but item non-response as well. The survey analysis included the
estimated population of four year and older trucks, with an adjusted estimate which
included trucks under four years old. It also included estimated annual miles traveled,
daily miles traveled, and distribution by truck type. The survey excluded vehicles owned
by Federal, State, or local governments, ambulances, buses, mobile homes, farm tractors,
unpowered trailers, and trucks sold prior to 1987 and disposed of prior to July 1, 1986.
The NTACS, however, suffered from high item nonresponse and data inconsistency
problems. The report warns that it should be used with caution.

UMTRI National Truck Trip Information Survey (NTTIS)

From November 1985 to February 1987, the Center for National Truck Statistics
of the University of Michigan Transportation Research Center (UMTRI) conducted a 15-
month National Truck Trip Information Survey (NTTIS), of medium and large trucks.
The results were summarized in three separate TRB articles (Campbell, 1986; Massie et
al., 1993; Massie ef al., 1993). Like TIUS, the NTTIS drew its sample from the R.L.
Polk vehicle registration files and obtained most of its information through telephone
interviews with truck owners. Mail versions of the interview forms were used only if the
interview could not be completed by phone (see Appendix II for sample of
questionnaire). In contrast, however, NTTIS was based on actual trips made by truck
drivers, not a characteristic of "typical” trips as in the case of TIUS. Only commercial
vehicles with a gross vehicle weight rating (GYVWR) greater than 10,000 Ib. were
sampled.*? The sampling frame was stratified by state, and within each state, straight
trucks were sampled separately from tractors. A total of 8,144 trucks were selected from
the R.L. Polk registration list to form the survey sample. Out of the 8,144 trucks, 564 of
the samples were determined to be unusabled. Of the resulting 7,580 cases, 6,305
interviews were completed, with a response rate of 83.2 percent and a refusal rate of 3
percent. NTTIS included truck information by road type, area type, and time-of-day.
Moreover, information on truck configuration, number of trailers, carrier type, cab style,
fuel type, cargo body style, cargo type and weight, number of truck: axles, power unit,
driver age and experience were all obtained from the survey. The data were organized
into three separate data files: a truck file, a truck-tractor trip file, and a straight truck trip
file (Blower and Pettis, 1988). The truck file contains information on the vehicle,

>2 TIUS and NTTIS excludes ambulances, open utility vehicles, motor homes, buses,
farm tractors, and government-owned vehicles.
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company (owner), and annual mileage, with one record per vehicle. The tractor and
straight truck files contain trip information, one record per trip for each trip taken by the
surveyed vehicle.

A sub-sample of 2,511 straight trucks and 2,501 tractors were drawn to collect
detailed 24-hour truck travel information for a designated day. Phone calls were made,
typically the day after the survey day, to the drivers or owners to obtain detailed trip
information. The trips were traced on specially prepared maps based on the Rand
McNally Road Atlas maps, and mileage was broken down by road type, rural/urban, and
day/night. The overall response rate for the 24-hour truck trip survey was 93.7 percent
(4,789 out of 5,112 truck surveyed, including vehicles not in-use). The response rate for
vehicles in-use, however, were 88.2 percent for straight trucks and 84.6 percent for
tractors.

The NTTIS data found that straight trucks outnumbered tractors in the national
large-truck population by about 70 percent to 30 percent. The annual miles of travel,
however, was nearly the reverse. Tractors logged in 68 percent of the total miles traveled
and straight trucks only 32 percent. The survey also found that the average annual
mileage of a tractor was 5 times that of a straight truck (41,176 miles compared to 8,231
miles). Trucks by configuration found that single tractors logged in 63 percent of the
total annual mileage, straight trucks with no trailers 30 percent, and bobtails, doubles, and
straight trucks pulling trailers together accounted for only 7 percent of the total large-
truck travel. Truck travel by road type revealed that less than 20 percent of straight trucks
to more than 72 percent of doubles traveled on limited access roads. Conversely, travel
on arterials dropped from 42 percent for straight trucks to 20 percent for doubles. Truck
travel by time-of-day showed that all truck configurations log in far more miles during
the day than at night. The distribution, however, varied. Straight trucks made less than 3
percent of their trips at night, and doubles made less than 40 percent for the same period.

In summary, Massie concludes that truck travel varies by truck configuration, road
class, time-of-day, and population area. Secondly, large trucks vary widely in their
physical configuration, which in turn affects their risk of accident involvement. The
authors state that the diversity of trucking operations underscores the importance of
reliable truck travel data in any analysis that seeks to determine the relative safety of one
class type versus another.

FHWA Highway Statistics Reports

Each year, the Federal Highway Administration (FHWA) compiles all state
transportation statistics and publishes an annual national Highway Statistics report. The
report categorizes truck travel by vehicle class and road type. The Highway Statistics
report includes data on government-owned vehicles and commercial vehicles registered
in Alaska and Hawaii. The data are provided by state DOTs and are mainly aggregate
data. Mileage data submitted by the states are based on traffic counts of 13 vehicle
classes on 12 selected types of road. Counts are often conducted manually or by




automated vehicle counters. Massie cited that manual and automated counts are both
problematic due to human counting error and defective automated detectors (Massie et al,
1993). Because trucks represent a small portion of overall traffic, counting errors can
lead to large percentage errors in vehicle classification estimates. Second, in a recent
discussion of Highway Statistics estimates for large trucks, Mingo cited several
indications that the estimates are too high (Mingo, 1991). Third, state classification
systems tend to vary. This makes it especially difficult for cross-referencing and
comparisons. Fourth, state counts are conducted only on weekdays. They do not take
into account day-of-week variations in truck travel. Overall, Massie concluded that the
FHWA Highway Statistics systematically overestimates truck travel. Moreover, it is
plagued by data collection and reporting errors.
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Chapter Three
TRUCK SURVEYS AND TRUCK TRAVEL DEMAND FORECASTING
EXPERIENCES IN METROPOLITAN AREAS

During the 1960s, there was a major national effort to collect truck travel data
through Federal sponsorship. of roadside surveys. In the past two decades, however,
Federal support has waned because of high data collection costs and safety problems
associated with protecting survey crews during the data collection process.
Consequently, commercial vehicle trip data have been downplayed in many metropolitan
areas and have become less important and more difficult to obtain. Recent estimates,
however, reveal that commercial vehicle trips account for 10 to 30 percent of the total
trips, with many of the trips originating from or destined to outside the metropolitan areas
(INCOG, 1990; Schlappi, Marshall, and Itamura, 1993). Furthermore, many of the
heavier trucks have been found to account for over 30 percent of the total vehicle miles
traveled (VMT) in metropolitan areas (Schlappi ef al, 1993). Very little is known about
the 10 to 30 percent of commercial trips traveling within a metropolitan area.
Traditionally, truck trip estimations were merged with total vehicle trip estimations and
simply represented as a certain percentage of the total trip estimates. The percent of truck
trip estimates used for forecasting may be based on a rate derived from vehicle
classification counts, or a percentage selected and based on a planner's best judgment or
intuition. Only recently has there been a national trend to collect new truck trip data and
develop new techniques for forecasting truck travel in metropolitan areas.

There are numerous papers and studies on urban goods and freight movement.
Most are related to specific problems or issues, such as cost, congestion in downtown,
inter-city or inter-state goods movement, etc. Few, however, deal with developing
regional travel models to forecast truck traffic in metropolitan areas. During the 1960s
and 70s, several truck surveys were conducted, and survey procedure manuals were
produced with funding from the U.S. Department of Transportation, Bureau of Public
Roads. The metropolitan areas that have conducted truck surveys in the 1960s and 70s
were the Tri-State Transportation Committee of Connecticut (1964), New Jersey, and
New York, the Upstate New York Transportation Studies (1964), the Indiana State
Highway Commission (1970), the Chicago Area Transportation Study (1970), and the
Bay Area Transportation Study Commission (1965). Unfortunately, few of the survey
results have been published. Chicago and Phoenix seem to be in the forefront of
metropolitan areas that have published their survey results and developed models and
methodologies in forecasting truck travel. Outside of the U.S., Canada - Calgary (1971),
Vancouver (1988), and Ontario (1978, 1983, and 1988) - and Australia (1977-78) has also
conducted numerous commercial vehicle surveys.




TRUCK SURVEY MANUALS
FHWA Urban Origin-Destination Survey Guide

In 1944, the Bureau of Public Roads (now Federal Highway Administration)
published the first procedural guide for conducting origin-destination surveys. Revised
editions were published in 1946, 1954, and 1973. The latest revision Urban Origin-
Destination Surveys was reprinted in 1975 (FHWA, 1975). Chapter 5 of the 1975 survey
guide included guidelines on conducting internal truck and taxi surveys. It discussed
sampling frame, sampling procedures, interviewing techniques, and some survey
management issues. The guide included a sample of typical survey questionnaire. A
sample set of instructions is included in the appendix. This document is merely a guide
and is not intended to serve as a manual.

Tri-State Transportation Committee

The Tri-State Transportation Committee, in cooperation with the three States of
New York, New Jersey and Connecticut, conducted a goods movement - external truck
survey in 1963-64. The study involved studying the movement of people and goods
within the 8,000 square mile Tri-State area. A truck survey procedure manual was
produced (Tri-State Transportation Committee, 1964). The manual documented the data
collection procedures for the survey interviewers. The truck survey involved conducting
roadside interviews of trucks registered within the region, as well as commercial vehicles
crossing the cordon line. Interview stations were selected at 22 routes. The types of
information collected from the survey include commodity, weight, length-of-haul, and
origin-destination information. Approximately 480 interview hours and at least 3,000
interviews were planned. During the roadside interview, a separate vehicle classification
count was also conducted at the location of the interview station.

Upstate New York Transportation Studies

In 1964, the Upstate New York Transportation Studies produced a truck and taxi
survey manual (Upstate New York Transportation Studies, 1964). The manual was
written for telephone interviewers. The vehicle owners, drivers, or fleet dispatchers were
contacted by phone and asked to participate in the survey. The interviewers were
encouraged to directly survey the driver of the vehicle being sampled. The survey was
conducted to collect trip information on origin and destination, beginning and ending
times, trip purpose, land use at trip ends, volume and description of the cargo hauled,
whether expressways were used, whether the vehicle crossed the screen line, and whether
intermediate stops, if applicable to a particular trip, were made. The survey was
conducted over a 3-month period.
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Indiana State Highway Commission

In 1970, the Indiana State Highway Commission produced a truck-taxi survey
manual for planning areas within the state (Indiana State Highway Commission, 1970).
The manual included a sample ratio table based on the population of the study area to be
surveyed. The manual recommended obtaining the sample population from the Bureau of
Motor Vehicles. From this list, vehicles garaged outside of the study were to be
eliminated and publicly owned vehicles included. In general, it recommended that for a
study population of over 1 million, a minimum of 2 out of every 25 trucks (an 8 percent
sample), should be surveyed. Each selected vehicle owner should be contacted by mail to
inform them of the survey and to solicit cooperation. The next step is a face-to-face
interview with the respondent. The preliminary interview would include the delivery of
the trip log and a full explanation of how to complete it. Next, the actual interview is
scheduled with the respondent in which the trip log is collected and reviewed with the
respondent. The survey data collection would include vehicle type, classification, origin
and destination information, trip beginning and ending times, cargo description, and
approximate daily mileage.

CHICAGO AREA TRANSPORTATION STUDY

In the 1970s, the Chicago Area Transportation Study (CATS) began developing
separate trip forecasting models for passenger vehicles and commercial vehicles. It was
one of the first of such efforts in the country. There was a recognition that commercial
vehicles had very different travel characteristics than passenger vehicles and that their
impact on the urban roadways necessitated a separate approach and technique in
forecasting future trips. In addition to the 1970 Origin-Destination Household Survey, a
separate commercial vehicle survey was conducted to collect data on truck travel
characteristics. The 1970 survey consisted of field interviews of owners or operators of
vehicles drawn at random from the state's motor vehicle registration database. The
respondents reported data on origin-destination, commodity and goods movement by
weight. The data provided CATS with the ability to model passenger and commercial
vehicle trips through the 1970s and the early 1980s. As a result of CATS's modeling
efforts, two reports based on the 1970 data were published. One was written by
Southworth and Chon (1981) and another by Southworth, Lee, Griffin, and Zavattero
(1983). The former looked at vehicle emissions of trucks, and the latter was on
truck/freight planning for the Chicago region. The Southworth and Chon report
documented the methods used to estimate regionwide truck emissions in the Chicago area
(Southworth and Chon, 1981). The analysis relied heavily on the 1970 CATS
Commercial Vehicle Survey data to produce truck trip estimates for the emissions model
input.

In 1986, CATS began to update their commercial vehicle data. The 1970 data on
commercial vehicles were determined to be dated and did not represent commercial
vehicle travel at the time. Changes in commercial vehicle activity, coupled with major




revisions to rules and regulations (Motor Carrier Act of 1980) convinced CATS that new
data were needed. In the early 1980s, CATS experimented with statistical techniques to
create an acceptable formula to indirectly estimate truck travel. The effort, to conserve
time and resources, was unsuccessful. As a result, there was a recognition that new data
was needed. However, the scale of resources committed to the 1970 surveys was not
available. As a result, a more cost-conscious commercial vehicle survey was conducted
in 1986 to provide updated truck data. The survey process and results are documented in
two reports. The first report presents the details of administering the survey (Rawling
and Reilly, 1987), while the second documents the results (Reilly, Rosenbluh, and
Rawling, 1987).

Survey Methodology

The 1986 CATS Commercial Vehicle Survey was based on a random sample of
registered commercial vehicles in the state Department of Motor Vehicles (DMV)
database. Vehicle counts by license plate types were obtained with the cooperation of the
Secretary of State's Office. The population to be surveyed was obtained from a random
sample of seven counties by three license plate types: (1) weight plates, (2) mileage
plates, and (3) International Registration Plan (IRP) plates. The total population for the
1986 Commercial Vehicle Survey was determined to be 359,383 vehicles. There were
305,183 weight and mileage plate vehicles and 50,400 IRP plate vehicles registered in
northeast Illinois. An addition to the 1986 survey, not included in the 1970 survey, was
the sampling of the utility vehicle fleet. This included a sizeable number of vehicles that
had fixed assignments and routes and made fixed number of trips (postal service vehicles,
gas company trucks, etc.) The 1986 CATS survey included, for the first time in a
commercial vehicle survey in the U.S., school buses and U.S. Postal Service (USPS)
vehicles. The school buses survey results were summarized in a separate report and will
be discussed in the section on methodological issues (Rawling and Reilly, 1987). The
USPS operated 3,800 vehicles in the northeast Illinois area, the largest fleet of any
operator. The following groups of vehicles, however, were not included in the survey:

M-plates (municipal and other local government fleets);
U-plates (State of Illinois vehicle fleet);

federal and military vehicles;

taxis, commuter vans, dealership vehicles;

ambulances and tow trucks;

vehicles registered outside the six northeast Illinois counties.

The weight, mileage and IRP plate vehicles were grouped into the following weight
categories:

(1) B license plates (vans, pick-ups and panel trucks of 8,000 Ibs. or less of gross

vehicle weight);
(2) Light vehicles (D to J, MD to MJ plates, 8,001-28,000 Ibs. GVW);

10




7Ty 7Y Y Y

]

U—
I

YY)

B

i

A R

T

YTy Y

)

1

e

(3) Medium vehicles (K to T, MK to MT plates, 28,001-64,000 Ibs. GVW);
(4) Heavy vehicles (over 64,000 Ibs GVW).

To provide a profile of trips generated and destined to different land uses, survey
respondents were asked to provide land use data. The eleven land use categories coded
from the survey results are:

Residential

Retail
Manufacturing
Terminal/Warehouse
Public/Government
Office/Service
Construction

In Trar/;sit

Landfill
Agricultural
Other/Missing

The survey was administered in January and February of 1986. January 21, 1986
was the target date set for weight and mileage plates. February 25, 1986 was the target
date for IRP plates. The survey spanned fifteen months and cost slightly over $200,000.

Survey Data

The sample was weighted to ensure that each weight group was represented. The B
'weight group was sampled at 2 percent because B trucks represented 66.9 percent of the
total commercial vehicle population. The light, medium, and heavy vehicles were
sampled at 6 percent, and all IRP trucks (approximately 85 percent are heavy trucks) were
sampled at 10 percent. This was to ensure a usable return of sample vehicles working in
the area. For the USPS fleet, 129, or 3.4 percent of the 3,800 vehicle fleet, was sampled.
An effort was made to find an equal distribution of USPS vehicles according to vehicle
types and geographic areas for which the USPS fleet serves. After a month-long letter
and telephone campaign to major IRP operators, CATS failed to reach 34 companies
(operating 881 vehicles) and was refused by seven companies (operating 176 vehicles).
A composite summary of the sample size distribution and return rates is shown in (Table

3-1).

The data was coded by trip frequency, distance, purpose, land use, etc. The trip end
and the addresses were geocoded to the section (square mile) level of the range-township
system and the 1,542 CATS zone system. Information for the USPS vehicle fleet was
taken directly from the USPS operations management and converted into the standard trip
diary format.

11




Table 3-1. 1986 CATS Commercial Vehicle Survey Sample Size Composite

Summary
Vehicle  Class % No. of % Samples %
Class =~ Total Total Samples Sampled Returned  Returned
B trucks 240,600 66.9 4,748 2.0 310 6.5
Light
Medium 68,383 19.0 4,067 5.9 811 19.9
Heavy
IRP 5,038 14.0 5,038 10.0 2,256 44.8
Total 359,383 100.0 13,853 39 3,377 24.4

Source: CATS 1986 Commercial Vehicle Survey (Rawling and Reilly, 1987)

Prior to estimating the number of commercial trips for the study area, the CATS
researchers felt it important to exclude, for travel estimating purposes, two groups of
vehicles: (1) those solely in personal use, and (2) vehicles in commercial service but not
in service on the survey date. First, B plate vehicles for personal use were removed from
the analysis and assumed to have been represented in the home interviews as personal use
vehicles. Second, the "working population" of commercial vehicles were identified for
the analysis. "Working population" is defined as "vehicles reported to have no work on
the survey date [including] those out of service, sold or for sale, in for repair, only used
on site, in seasonal use, or registered to a company which was out of business" (Reilly,
Rosenbluh and Rawling, 1987). The study was unclear, however, on whether vehicles
which had "no work", but had the potential to make trips, were included in the analysis.
In the report (Reilly et al, 1987), the graphs, showing the distribution of trip frequency by
vehicle class, did not present data for trucks that made no trips on the survey day.
Omitting trucks that did not, but had the potential to make trips on the survey day would
skew the analysis and overestimate the number of trips generated.

Survey Instrument

The CATS Commercial Vehicle survey instrument was designed to meet three
criteria:

(1) A physically manageable and convenient product;

(2) A device that made the least personal demand on the respondent (considered
most likely to be the driver), and

12
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(3) A format that would obtain the desired data in way that could be coded and

A small

processed efficiently.

portable logbook format, postage-paid mailback provision, and self-adhesive

seals were designed to make the survey more manageable and easier to administer. A

total of

17,834 surveys were mailed or hand-delivered. A sample of the survey

instrument used can be found in Appendix III.

Truck Model Output

The data from the surveys were used to calibrate the truck models for present and
future scenarios. The following were the types of outputs that were created from the
truck models:

Separate and combined absolute 24-hour volumes for heavy, medium and light
commercial vehicles;

Separate and combined volumes for truck weight types, with VEQs applied;
Separate and combined volumes for truck weight types, as a percentage of all
vehicles (with or without VEQs applied);

Volume/capacity (v/c) ratio.

Study Findings

The 1986 CATS Commercial Vehicle Survey produced the following conclusions:

Twenty-six percent of the usable returns showed trips originating in a county
different from the county of registration. The study also found a high level of
reciprocity, in which a truck trip found originating in a county different from the
county of registration was offset by another trip originating from within the
county and registered in another.

B trucks made more residential trips than any other truck category (probably
due to the close association between B trucks and personal use). Of the B plate
vehicles reported, 21 percent were in personal use. The state vehicle registration
files also showed that a large number of B vehicles registered to names of
individuals as opposed to companies or corporations.

Almost three-quarters, or 73.8 percent, of all IRP vehicles were from outside the
six-county study area; 7.5 percent were non-operational on the survey day.
Only 18.7 percent of IRP vehicles surveyed were in use within the study area
during the survey day.

With the exception of heavy trucks, trip frequency increased with vehicle
weight. B trucks made on average 6.9 trips per 24-hour period, and medium
trucks made 9.3 trips for the same time period.

Heavy trucks made much longer trips (24.9 miles), compared to light trucks (9.6
miles); 7.5 percent of heavy trucks had an average trip length of over 60 miles.

13




Weighing the average trip frequency and trip length by the number of working
vehicles in each class, the study found that almost two-thirds, or 65.2 percent, of
all commercial vehicle miles of travel were made by B trucks. When weighing
the average trip frequency and trip length by the number of working vehicles in
each class and by the appropriate vehicle equivalency (VEQ) factors, the results
showed that almost half, or 49.1 percent, of all commercial vehicle equivalent
miles of travel were made by B trucks. Comparatively, heavy trucks,
commonly perceived as having the major impact on VMT, accounted for 28.1
percent of the VEQ miles traveled and only 12.4 percent of the actual VMT.

B class truck trip ends dominated all land uses, except for the landfill and in-
transit categories.

Retail attracted many more B class, light, and medium truck trips. This is
perhaps due to the fact that light or medium trucks are more suitable for delivery
than heavy trucks.

A strong relationship existed between heavy trucks and terminal/warehouse land
uses; 42.6 percent of heavy trucks were destined to terminal/warehouse
facilities.

Heavy trucks were also found to dominate the "in transit" category. Of all the
heavy trucks, almost 9 percent were found to be “in transit”, i.e., leaving the
region. Of all the commercial vehicle trips in the “in transit” category, 44.8
percent were made by heavy trucks.

There was a greater concentration of trip ends in the Chicago area. Trips
decreased as distance increased from the Chicago core area. Heavy truck
activity concentrations can be found in west Cook County and northwest Cook
County in the vicinity of the O'Hare Airport.

Commercial vehicle activity concentrated in certain satellite centers radiating
outward from the Chicago area.

There was a forecasted increase of 52 percent of commercial B plate vehicles
and a 10 percent increase for heavy trucks from 1986 to 2010. This means that
there would be an overwhelming increase in real vehicle numbers, from 240,000
to 365,700, of B plate vehicles. Chicago Freight Advisory Committee members
and freight consultants revealed that there was a growing proliferation of small
commercial vehicles.  This was because smaller vehicles were more
maneuverable, cheaper, disposable after a few years of use, did not require
special driver training, could be driven home with the driver, and did not require
special garaging. They were more suitable for the growing service, air freight,
fast food, electronics, security, laundry and dry .cleaning industries. Small
commercial vehicles were advantageous for a wide range of quick-response,
just-in-time businesses, with high value/weight products such as the financial
and legal records delivery industries. The projected steady increase in heavy
truck registration, on the other hand, was attributed to a steady trend for
truckload activity (economy of scale).

A need exists for the development of a coding scheme on restricted links for
trucks in the modeling network. Since commercial vehicles are converted to
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passenger vehicle equivalents, it was difficult to identify which trips were truck
trips and exclude them from being assigned to some routes where, in practice,
they were forbidden by law.

Over the last two decades, CATS has developed and refined the truck travel
forecasting effort. Many studies since have cited CATS's pioneering efforts in truck
travel forecasting. Since the 1986 CATS survey, several reports have been written based
on the data and findings of the commercial vehicle survey (Englund and Ryan, 1986;
Stenzel, 1986; Reilly, Rosenbluh and Rawling, 1987; Rawling, 1987; Rawling 1988;
Rawling and DuBoe, 1991). These analyses ranged from corridor/route analysis, the
effects of toll facilities on truck route choice, creating separate truck origin-destination
matrix tables, and truck speed simulation models to truck trip mapping (i.e., the
representation of truck activity on a regional or subregional network). CATS argued that
having a proper profile of the motor freight industry was essential for planning purposes.
As an example, CATS was able to target the trucking industry as part of a public
information program/traffic mitigation project associated with the 1-94 Dan Ryan
reconstruction project (Rawling, 1988). CATS contended that having a good profile of
the freight industry was useful in maintaining the necessary public-private dialog that
helped minimize construction impacts for the project.

PHOENIX

In 1991, the Arizona Department of Transportation, Transportation Research
Center, funded a commercial vehicle travel survey within the Phoenix metropolitan area.
The study was conducted by Cambridge Systematics, Inc., Cambridge, Massachusetts.
The primary objectives of the study were to collect truck travel data to develop
commercial vehicle trip generation, trip distribution, and traffic assignment models. The
models were developed to be incorporated into the Urban Transportation Planning
System-based travel model maintained by the Maricopa Association of Governments
(MAG). The methodology for data collection, the types of information provided by the
survey, the transferability of the study findings to other urban areas, and model
development possibilities are summarized in a final report to the Arizona Department of
Transportation (Ruiter, 1992).

Survey Methodology

The survey only included commercial vehicles registered within the MAG study
area. Commercial vehicles registered outside Maricopa County were not included in the
survey. The purpose of the survey was to develop new models for internal commercial
vehicle trips only. Two sources of data were used to determine the total number of
commercial vehicles to be sampled. The Department of Motor Vehicles (DMV) produced
a computerized file of 157,000 commercial vehicles registered in Maricopa County in
1989 (Ruiter, 1991; Ruiter, 1992). The compiled list of commercial vehicles were then
stratified by vehicle weight. The entire DMV file was also sorted by zip code before
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sample selection. Subsamples were obtained so that vehicle weight categories would be
represented for all geographic areas. The sampling strategy was designed to obtain 40
percent sample of light vehicles (under 8,000 1lbs) and 20 percent for each of the three
remaining weight categories (8,000-28,000 1bs, 28,000-64,000 lbs, 64,000+ 1bs). The
second was a list of 2,300 vehicles garaged in Maricopa County. All of these vehicles
were owned by the U.S. Postal Service (USPS) but were not registered in Arizona. The
USPS vehicles were sampled by weight and by garaging location. They all fell into the
two lightest vehicle weight category (2,180 in the under 8,000 Ib category and 101 in the
8,000-28,000 1b. category). The selection process provided 1 in 40 postal vehicles in the
light category and 1 in 10 in the next heavier category.

The data collection method used was a combined telephone and mailout-mailback
survey. The telephone survey utilized screening questions, including the question of who
the mailout questionnaire should be sent to. After telephone contacts, 37 percent of the
sampled vehicle owners agreed to participate in the survey. The mailback questionnaire,
which included a 1-day trip diary, was then mailed to the participants (see Appendix IV
for sample of trip diary packet). The questionnaire was also mailed to owners who could
not be contacted by phone. The overall response rate for the mailback survey was 30
percent with 720 responses, of which 527 vehicles (73 percent) made trips on the survey
day. USPS travel forms, detailing daily itineraries for 62 selected vehicles, were also
obtained from the manager of fleet operations. The information obtained were used to fill
out the trip diary.

Survey Data

The telephone survey to the vehicle owners revealed that only 75.7 percent of
registered vehicles from the DMV data list were available for use for commercial
purposes. The mailout questionnaires used for the truck survey was patterned after the
1986 Chicago Area Transportation Study (CATS) Commercial Vehicle Survey (Rawling
and Ryan, 1987). It was designed to obtain the following data for each sampled
commercial vehicle:

Starting and ending addresses for all trips on the survey day;
Vehicle type based on number of axles and body style;

Estimated gross weight;

Vehicle usage for home-based work and work-related trip purposes;
Total number czf one-way trips on the survey day.

In addition to the above information, the travel diary requested the following
information on the first 10 one-way trips made by each vehicle on the survey day:

e Start and stop times;
e Stop odometer readings;
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Name and address of each stop;

Driver and vehicle activity of each stop;

Land use at each stop; and

Vehicle type and total axles for each trip (to determine trailer pick-up and drop-
off locations.)

Truck Models

Since the survey included information on land uses at trip ends and the MAG zonal
data included the number of residents and employment by land use category, it was
possible to analyze trip generation rates by land use categories. The five land use
categories used in the analysis were retail, industrial, public, office, and other. The
equation for the trip rates is:

truck trip rate for land use category i = study area trips to land use category i

study area employment at land use category i

An additional land use category - residential land - was also included in the survey. Trip
rates for trips to and from this land use category was defined as:

otal study area tri identi
total study area households

The equation for the trip generation models for each vehicle weight category is:
TRIPS,,; =

*TOTHH; + »*RETEMP; + v*INDEMP; + w*PUBEMP; + x*OFFEMP; + y*OTHEMP;
+ z*RESHH;

where

TRIPS,,; = total average weekday commercial vehicle trips for vehicle weight

category w originated from and destined for zone or district i;
TOTHH; = total households in zone or district 7;

RETEMP; = total retail employees in zone or district i; .
INDEMP; = total industrial employees in zone or district i;
PUBEMP; = total public employees in zone or district i;
OFFEMP; = total office employees in zone or district i;

OTHEMP; = total other employees in zone or district i;
RESHH; = total resident (non group quarters, non temporary, and non seasonal)
households in zone or district i.
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For consistency with the MAG's models, a gravity model was used to simulate trip
distribution. The iterative application of the TRANPLAN gravity model calculation
program was used to calibrate the model, supplemented by a spreadsheet to help make
manual friction factor adjustments. The model calibration process involved reestimating
each friction factor using a correction term equal to the desired fraction of trips in a travel
time range divided by the previously estimated fraction in this range. The travel time
ranges were selected to ensure that the resulting friction factors would always decrease as
travel times increase. Furthermore, a two step adjustment was made to the calibration
process to account for vehicle registration under reporting in Maricopa County:

(1) The commercial vehicle trips were expanded by weight class to account for the
average number of axles per vehicle in each weight class.

(2) The total commercial vehicle trips were expanded by VMT so as to match the
estimated with the observed VMT for the Phoenix region.

Study Findings
The Phoenix Commercial Vehicle Survey produced the following conclusions:

e Vehicles in the lighter weight categories made more trips; 96.6 percent of all
commercial trips were made by the two lightest weight categories. The average
trips per vehicle for the 8,000-28,000 1b category, for example, was 9.6 trips;
whereas, vehicles in the 64,000+ 1b category made only 4.0 trips per vehicle.

e Vehicles in the heaviest category made few but long trips. The average VMT
per vehicle for the 64,000+ 1b category was 156.8 miles, compared to 56.2 miles
for the 8,000-28,000 1b category. Vehicles in the heaviest weight category
averaged 33.4 miles per trip, compared to 11 or less miles per trip for the lighter
weight categories.

e A total of 79.4 percent of the surveyed vehicles were used for commercial
purposes.

e Of the total number of vehicles used for commercial purposes, 41.9 percent
were also used for travel between home and work.

e Most trucks started their first trip between 6:00 a.m. and 9:00 a.m. This pattern,
however, varies by weight category. Light trucks were more likely to start their
first trip between 6:00 a.m. and 9:00 am. Heavy trucks (51.8 percent),
however, started their first trip before 6:00 a.m.

e The peak period for truck travel occurred between 9:00 am. and 2:00 p.m.
Heavy trucks, however, have a shorter peak period (11:00 am. to 2:00 p.m.).
During both of these periods, 13 percent of daily commercial vehicle travel
occurred.
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In comparison with AM and PM peaks for private vehicle travel, the results
found that the AM peak period travel was as important for commercial vehicles
as for private vehicles. -

The trucks surveyed made on average 7.7 trips per day. Light trucks made on
average more trips (12.1 trips) than heavy trucks (4.7 trips).

The average vehicle weight per commercial trip was 11,870 Ibs.

Light trucks (8-28,000 Ibs) were found to be heavily used for service delivery
and personal business. Heavy trucks were most used for loading and unloading
cargo at their trip ends.

Heavy trucks were found to make high proportion of trips (26.7 percent) to
residential land uses. Analysis showed that the reason could be that heavy
trucks, to a large extent, were used to delivery construction materials, including
lumber and ready-mixed concrete to residential construction sites.

Trucks in the medium weight category (28-64,000 Ibs) were also found to make
significant proportion of trips to residential areas. These trips were speculated
to be largely solid waste pick-ups. .

Over one-third of all commercial vehicles stops were made on-street. Light
vehicles made half of their stops on-street.

The overall average trip time was 28.1 minutes. Trip time generally increased
with vehicle weight.

The Phoenix commercial vehicle survey experience also produced a list of
requirements and suggestions for model transferability to other urban areas. These
requirements and suggestions include:

A file from the state vehicle registration agency of all commercial vehicles
registered to owners in the study area;

The ability to geocode street addresses to traffic analysis zones (TAZs);

Current zonal data on households and employment by type of vehicles and land
area;

A matrix of zone-to-zone off-peak highway travel times in the year of the truck

travel survey;
An existing model system to which truck travel models can be added or

replaced;
Estimates of regional VMT by commercial vehicle type and by private
automobiles.

In telephone conversations with the planning staff at the Maricopa Association of
Governments, sources revealed that the survey data has been used mainly for truck
modeling purposes only.s'1 In the future, the data could potentially be used for
intermodal freight planning and to conduct separate truck assignments independent of
passenger vehicle assignments.

31 Telephone conversation with Cathy Arthur, Maricopa Association of Governments,
Phoenix, Arizona, November 30, 1994. '
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Although the models developed for Phoenix have done a relatively reasonable job
of forecasting truck travel, the study does cite inherent trade-offs between the cost of
conducting a truck survey and the precision of the models in forecasting truck travel. It
recommends that growing cities in the South and West whose current or expected future
levels of truck travel are similar to those in Phoenix can implement a complete transfer of
the Phoenix models. It also suggests that adjustments reflective of local conditions is
encouraged to improve model accuracy. These changes include:

e Revisions to the trip generation models implemented in FORTRAN to reflect
coefficient changes required to match local measures of vehicle registrations or
VMT, or both;

» Revisions of the friction factors inputted to the trip distribution models to reflect
changes to match local data on average trip lengths.

PORT AUTHORITY OF NEW YORK AND NEW JERSEY
Truck Commodity Surveys

In 1974, 1982, 1985, and 1991 the Port Authority of New York and New Jersey
(PANYNJ) conducted Truck Commodity Surveys of trucks traveling eastbound®? on six
toll bridge/tunnel crossing facilties. The location of the six crossings - George
Washington Bridge, Lincoln Tunnel, Holland Tunnel, Bayonne Bridge, Goethals and
Outerbridge Crossing - are shown in Figure 3-1. The data collection was part of an
ongoing effort to monitor truck traffic passing the toll facilities. Results for the 1974 and
1982 surveys were not available. A final report for the 1985 survey was obtained from
the Port Authority, and it summarized the survey methodology and findings (The Port
Authority of New York and New Jersey, 1987). A copy of the 1987 Commodity Survey
form can be found in Appendix V.

Some 15,000 trucks were intercepted at toll queues between November 1984 and
November 1985. Trucks with two or three-axles were classified as small trucks, and four
or more axles were defined as large trucks. Vans were not included in the survey because
the existing toll classification system grouped vans with automobiles. The survey period
covered the hours between 4:00 a.m. and 8:00 p.m. Truck drivers were interviewed to
obtain information on commodity, trip origin and destination, and the type of facility they
were going to. Each interview was completed within 30 seconds to minimize traffic
disruption to toll facility operations. A copy of the sample survey form can be found in
Appendix V1.

32 Westbound data was not collected due to difficulty in stopping trucks and disruption
to the traffic flow. Vehicular movement is free-flowing on the westbound direction, with
no toll plazas which vehicles can form queues. For these reasons, the survey was limited
to the toll direction.
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Figure 3-1. Location of Port Authority Bridges and Tunnels
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The 1991 Truck Commodity Survey produced the following findings:

Trip frequency: Most trucks used the Port Authority crossings frequently on a
typical weekday. Almost half used one of the crossings at least once a day, and
almost 30 percent more than once a week.

Geographic Origin and Destinations: Two-thirds of the eastbound trucks using
the Port Authority crossings began and ended theirs trips within the region, with
85 percent of the total eastbound truck trips terminating within the region.
Facility Origins: Warehouses were the predominant points of origin - 45
percent of trucks originanted from warehouses. Of the nearly one quarter that
originated from factories, nearly 60 percent came from factories within the
region.

Facility Destinations: Most trucks were traveling within and to other
warehouses or points of consumption within the region (retail stores,
residences). Nearly 40 percent of drivers indicated they were going to
warehouses.

Regional vs. Through Traffic: The majority of the truck traffic served the
region. Only about 7 percent of the eastbound truck traffic at the 6 crossings
were passing through the region. '
Type of Movement. The most commom type of origin-destination movement
was warehouse to warehouse.

Commodity Carried: Food was the major commodity carried eastbound over
the crossings between 4:00 a.m. and 8:00 p.m.

Truck Size: Truck size was evenly split between small and large trucks.

Peak Period Traffic: Trucks at the 6 crossings represented an average of 11
percent of the total peak period vehicular traffic. Large trucks accounted for 45
percent of the peak period truck traffic.

Morning Peak Period Traffic: Over 35 percent of trucks made trips during the

. morning peak period (6:00 a.m. to 10:00 a.m.). The results, however, vary by

individual crossings.
Close to 80 percent of the trucks were full or partially loaded. Many of the 20
percent "empty" trucks were carrying empty containers.

In summary, the survey findings indicated that each crossing serves specific
markets and displays distinct characteristics in terms of eastbound truck traffic. The
survey displayed an important recognition that truck travel plays a vital role in supporting
the region's economy - supplying manufacturing and service firms, linking ports-of-entry
to their inland customers, and supplying consumers in the region. The truck survey was
important in analyzing regional economic competitiveness of truck freight. Taste (1994)
noted that the critical portions of the area's transportation infrastructure were built before
interstate highway standards were developed. Thus, the functional adequacy of the
infrastructure to handle modemn trucks and tractor-trailers, he maintained, has been a key
element in most analyses, especially in terms of regional economic competitiveness.
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In 1991, the Port Authority conducted its fourth truck commodity survey. Four
reports were planned. The survey, however, produced only one report on the analysis of
the George Washingon Bridge (The Port Authority of New York and New Jersey, 1997)
due to the lack of funding to complete the other three. The purpose was to understand
the goods movement role of the six interstate vehicular crossings in the region's
businesses, consumers and import/export traffic. The specific objectives were to use the
data to help portray the economic functions performed by the trucks that use the facilities
and general goods movement flow within the region. The information that was obtained
were used to develop strategies for alleviating peak period congestion and facilitate
overall freight movement in the New York - New Jersey area. = The most recent
commodity survey data was used by the Interstate Transportation Department's Goods
Movement Division to evaluate freight initiatives such as the Circumferential
Commercial Corridor and the proposed Northern Corridor, a dedicated commercial route.
The data was also used by other departments and outside agencies to analyze regional
highway network changes such as the opening of 1-287 and the Gowanus reconstruction
project. Moreover, the data has been incorportated into New York and New Jersey's State
Intermodal Plans as required under the Intermodal Surface Transportation Efficiency Act
(ISTEA).

The survey was conducted on December 10, 1991, and over 4,500 truck drivers
were interviewed. The sample represented 35 percent of the total truck toll transactions
recorded for that day. Each interview was completed in less than 1 minute and 15
seconds, minimizing disruption to traffic on the bridge. The data were considered typical
of weekday traffic. For comparison purposes, the 1991 survey employed the same
methodologies used in the 1985 Truck Commodity Survey. Similar types of information
were gathered via interviews with truck drivers. The only difference was the
incorporation of a series of "reverse trip questions” during the interview process. Since
westbound information was not collected for the 1985 survey, the 1991 survey attempted
to collect information for return trips.. The analysis included truck traffic through and
within the region, marine terminal and airport traffic, trucks to Manhattan, Long Island,

etc.

The preliminary findings from the George Washington Bridge survey seemed to
suggest a shift towards using more large trucks. This was found especially true for the
food industry. The report cited that other freight research have shown the shift because of
more cargo carrying capacity of larger and wider trucks. The reverse trip findings
revealed that nearly half of the trucks interviewed returned empty. Moreover, 73 percent
of the truck drivers interviewed in the toll direction indicated that they used the George
Washington Bridge on the reverse trip. The survey also found that “through” traffic
seemed to avoid the peak period. The overnight, off-peak period (8:00 p.m. - 6:00 a.m.)
had the largest percent of “through” traffic. Only 8.7 percent of the morning peak truck
traffic was “through” traffic, and 13 percent for midday.
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Truck Cordon Surveys

From 1992 to 1994, the Port Authority also conducted three Truck Cordon Surveys
at 18 locations (See Figure 3-2). The surveys were separated into two phases:

o PhaseI (1992): at 3 locations; and
e Phase II (1993/1994): at 15 locations.

The latest survey, being completed in Spring 1994, was a bi-state, multi-agency
funded effort. The survey cost was $312,000*" with partnership from the New Jersey
Department of Transportation (NJDOT), the New York Metropolitan Transportation
Council (NYMTC), and the Port Authority of New York and New Jersey. According to
the Port Authority, the latest surveys were conducted at 18 locations with 3 interviewers
per toll plaza for 24 hours.>® Out of a total of 38,823 trucks that crossed the Port
Authority bridges during the survey period, 14,671 were surveyed. The sampling rate
was 37.8 percent. The cost per completed survey came to around $21. The lower cost is
a result of higher interviewer productivity. Because the surveys were relatively short to
complete (around a minute), each interviewer can survey as many as 40 to 50 surveys per
hour. Thus, the number of surveys an interviewer is able to complete is a function truck
volume passing through the interview site. The greater number of trucks passing through
the interview site, the greater number of surveys the interviewers are able to complete.

In May 1994, a paper was presented at the .Transportation Management
Conference/Workshop at the State University of New York (SUNY), Graduate Program
and International Transportation Research Center (Taste, 1994). The paper detailed the
basic issues of a truck driver interview surveys from experiences learned from the Port
Authority of New York and New Jersey. The paper stated that good truck data on origin
and destination, vehicle type, and commodity flow, will be essential in establishing
quantifiable performance measures in formulating Intermodal Management Systems as
required under ISTEA.

The paper presented a few issues to be resolved before conducting a field truck
driver interview at toll plazas. The following is a summary of a few important points:

e Obtain official permission to conduct survey.
¢ Determine manpower estimates (typically by examining toll transaction data).
o Field trip to site and meet toll plaza operations supervisor and staff.

Two types of survey instruments were presented (see Appendix VII). The first
dealt with "reverse trip" questions for interviews conducted for one traffic direction only

33 The cost only included survey design, data collection and reporting. No analysis was
included in the survey cost.

3 Information from Ron Taste, Transportation Planner, Goods Movement Division,
Interstate Transportation, Port Authority of New York and New Jersey, December 1994.
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Figure 3-2. 1992 - 1994 Truck Cordon Survey Map
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(typically the toll direction). The second dealt with "facility type" questions for
imtermodal information. In summary, the Port Authority suggests keeping the field
interview at toll plazas under one minute to minimize traffic disruption. Furthermore,
because of time constraints, the sequence of questions is also important. The survey form
should be well designed to work in the dark and in poor weather conditions. The
questions should be precise and clear to solicit the proper responses without further
explanation from the interviewer.

EL PASO

The Texas Department of Transportation (TxDOT) and the City of El Paso
Metropolitan Planning Organization conducted a Travel Study of the El Paso County area
in the summer of 1994. The Travel Study was comprised of six separate surveys: the
External Travel Survey, the Home Interview Survey, the Workplace Survey, the Special
Generator Survey, the Commercial Truck Survey, and the Air Quality Survey (Barton-
Aschman Associates, Inc., 1994). Because El Paso County has been identified as a
serious non-attainment area for ozone and a moderate non-attainment area for carbon
monoxide by standards established by the 1990 Clean Air Act Amendments, and because
trucks can be major emitters of pollutants, the Commercial Truck Survey has been a
major element of the El Paso Travel Study. The collected data were intended to meet the
data requirements for both travel demand and air quality modeling within the El Paso
area. A draft report has been produced which includes a brief description of the survey
methodology, the survey instructions and instrument.

The Commercial Truck Survey only included trucks registered in El Paso County.
Trucks registered outside of the County would have been surveyed in the External
Survey. Furthermore, non-commercial light-duty trucks were also excluded from the
survey. The survey sample was drawn from the database of Texas Vehicle Information
and Computer Services, Inc. (TVICS). This private firm provided the vehicle list by
address of owner, type of vehicle, and the gross vehicle weight. Only commercial
vehicles registered in the County with a GVW of 8,500 lbs or greater were selected. The
TVICS list provided 5,000 commercial of which 2,511 vehicles met the weight criteria.
Out of the 2,511 vehicles, 441 were selected to participate in the survey. To avoid
oversampling large owners/operators, only 1 out of every 5 trucks were included in the
survey for multiple truck ownership. Each selected truck owner/operator was telephoned
to solicit participation and requested to record trip information for a specific 24-hour
period. Reminder calls were made to the participants one or two days prior to the
appointed survey day. Telephone interviews were conducted the day after the assigned
travel day to collected the requested information. The actual survey was conducted
between June and July 1994. The survey obtained truck travel information on trip origin
and destination, trip start and end times, trip purpose, land use at trip ends, truck weight
and size, odometer readings, fuel type used, and the business type of the owner or
operator. Moreover, “key facility” route information were collected for each trip to
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provide basic routing information that can be used to validate truck assignment
procedures. A copy of the survey instrument can be found in Appendix VIII.

The survey produced a response rate of 42.6 percent with 188 completed and usable
questionnaires. The draft report cited that some of the owners said they were too busy to
return the questionnaires (Barton-Aschman Associates, 1994). Many, however, preferred
to return the forms by mail rather than spend time on the phone to report the requested

information. Furthermore, the consultants sneculate that the lower resnonse rate might be
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the fact that the person who agreed to participate was generally not the truck driver. At
the time of this report, the results from the survey were not yet available.

NORTH CAROLINA

At the time of this report, the North Carolina Department of Transportation is
currently planning for a truck survey in the Triad Area (Greensboro-Winston Salem-High
Point). A survey pretest has been completed, which yielded travel information on 500
commercial vehicles. The total cost of the pretest was approximately $92,400.> 5 The
analysis has not be completed, and no information was available. Only a copy of the
survey instrument was obtained (See Appendix IX).

HOUSTON-GALVESTON

The Houston-Galveston Area Council (H-GAC) has just completed a commercial
vehicle survey in November 1994, The survey was conducted by Wilbur Smith
Associates. The survey obtained travel information for commercial vehicles with a gross
vehicle weight (GVW) of 6,000 Ibs or greater and for-hire passenger vehicles such as
taxis, limousines, and vans (Wilbur Smith Associates, 1994). The data will be used to
estimate truck travel in the region as an input to the regional travel demand model. A
random sample of commercial vehicles with GVW of 6, 000 Ibs or greater were drawn
from the Department of Motor Vehicles’ registration list.>® A separate database of for-
hire passenger carriers were used to obtain the sample for the for-hire passenger vehicle
survey. Public transit operators and private fixed-route operators were excluded from the
for-hire passenger vehicle survey. The selected sample was designed to obtain 500
useable truck surveys from appropriate commercial vehicles categories, including light-
duty gas trucks and heavy-duty trucks. Another 400 usable for-hire passenger vehicle
surveys were also completed. The estimated response rate from the survey was between
35 and 40 percent. Survey participants were asked to record 24-hour trip logs during the

35 Information according to Nancy McGuckin, Senior Associate, Barton-Aschman
Associates, Inc., Washington, D.C., January 1995.

36 The El Paso Commercial Truck Survey drew the sample frame from the TVICS
database. There was no discussion in the study report of whether the same sample frame
was considered for the Houston-Galveston survey.
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assigned weekday (Monday through Friday) and during Saturday or Sunday. A sample of
the survey instrument is included in Appendix X. Respondents were requested to
provide information on trip origin and destination, departure and arrival times, daily
odometer readings, type of fuel used, model year of truck, cargo carried, and land use
category of each trip end, etc. The data collection, coding, and reporting of the truck and
for-hire passenger vehicle survey cost approximately $150,000 (Wilbur Smith Associates,
1994). Presently, the data coding and analysis is still ongoing. No information is
available on the results of the survey. The Texas Transportation Institute (TTI) is
expected to perform the expansion and analysis of the data at a later date.

CALGARY

In 1971, the City of Calgary, Calgary Transportation Study conducted home, truck,
taxi and external origin-destination surveys. The surveys were part of a larger study
called the Urban Evaluation System. The purpose was to evaluate the inter-relationship
between the configuration of transportation and utility systems and the geographical
distribution of activities in the study area. The survey procedures for the truck interviews
were summarized in a report (Calgary Transportation Study, 1974). Out of the total
population of trucks registered in the City of Calgary, 20 percent were sampled to obtain
travel information. Every fifth truck from the motor vehicle registration file was
randomly selected by the computer. Personal-use trucks, discovered from telephone
contacts with owners, were eliminated from the sample. As a result, 3,252 trucks from a
total population of 16,540 trucks were selected. Furthermore, 42 of the 450 trucks not
registered but were based in Calgary and 22 buses were included in the sample. The
survey was conducted between August 16 and the end of September 1971.

The truck survey involved two separate methods. Non-fleet truck owners were
surveyed via telephone interviews, and fleet owners were telephoned and followed up
with a face-to-face interview. Telephone calls were made to non-fleet truck owners the
day prior to the survey day. They were requested to make note of specific information
related to the travel of the sampled truck. Another telephone call was then made
immediately following the survey day, and the requested information was obtained. Fleet
owners were contacted by the phone just like the non-fleet owners but were followed up
by a face-to-face interview to obtain the requested truck travel information. The two
methods were documented to be successful. Truck travel information such as industry or
business type, vehicle type, trip start and end times, commodity carried, and origin and
destination information were obtained. A temporary staff of 5 interviewers were hired to
conduct the truck interviews. The total personnel cost of conducting the survey was
approximately $4,600 and the coding of the survey was approximately $2,000.

Aside from an internal survey of registered commercial vehicles in the study area,
an external cordon survey of all vehicles, including commercial vehicles, was conducted
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during the daylight hours between 6:00 a.m. and 8:00 p.m. The primary objectives of the
external cordon survey were:

1) To determine the total number and classification of all vehicles entering and
leaving the City of Calgary; and
2) To obtain origin and destination information from drivers of these vehicles.

In theory, the sampling design estimated that a 50 percent sampling rate would be
satisfactory. In practice, however, the field interview achieved close to a 100 percent
sampling rate, with the exception of the peak hour periods. Sampling rates for the peak
hour periods dropped to 80 percent in order to keep vehicular queues within an acceptable
limit. Occassionally, the sampling rate for peak hour periods dropped to approximately
50 percent due to vehicles stalling while waiting in line for interviews. Furthermore, the
sampling rate was dependent on the number of interview lanes available. The report
estimated that a maximum of 360 interviews per hour per lane was achieved with 9
interviewers per lane. Each interview took approximately 90 seconds to complete.
Vehicle classification counts were also conducted at the same time period of the surveys.
The external cordon survey employed 37 temporary staff and 4 supervisors.

ONTARIO

The Ontario Ministry of Transportation periodically conducts surveys of
commercial vehicles based on 5-year intervals for planning and operational purposes.
Roadside intercept surveys were completed in 1978, 1983, and 1988. At other times, ad
hoc surveys are conducted at selected locations (Babin, Junor, Little, and Rhone, 1993;
Junor, 1993). These ad hoc surveys are designed to address specific needs. For the 1988
Ontario Commercial Vehicle Survey, 19,000 trucks were surveyed to gather truck travel
information (Gorys, 1991). The primary purpose of the 1988 commercial vehicle survey
was to provide a current profile of trucking activity in the Province for the planning,
delivery, and evaluation of Ministry programs. Other than the primary purpose, the
survey was also conducted to gather information on the following:

Nature and extent of dangerous goods movement;

Structure of the industry between private and for-hire carriers;

Transborder movement of goods, particularly the degree and nature of traffic
made by other provincial and U.S. carriers;

Seasonal variations in transportation and commodity movements;

Profile of commercial vehicle drivers (demographics and other characteristics);
Commodity and load characteristics; and

Measures of efficiency and productivity on the basis of empty truck movements
and ton-miles transported.
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Questions were asked in regards to the driver’s employment characteristics, such as
age, sex, years of experience, recent training, the number of hours expected to work on
the particular trip being surveyed, carrier type, union affiliation, method of renumeration,
and employee category type. Other information such as the type of commodity hauled,
the degree of utilization level of the vehicle, and the origin and destination of the vehicle
were also collected. A copy of the sample questionnaire is in Appendix XI. The
information was cross-checked, whenever possible, through a review of photocopied
waybills.

Survey Methodology

The survey was conducted during a 23-week period, from March to November
1988. Interviews were undertaken on 100 days, but not necessarily for the entire day,
depending on proper lighting, weather, and safety conditions. It was carried out at 57
locations along principal intercity highway inspection stations, rest stops, and at a few
border crossing points (see figure 3-3). Where possible, surveys were conducted at the
identical 1983 survey locations. The survey consisted of 29 questions, and 8 questions
specifically pertained to the driver. The data collection included carrier information, area
of registration, load utilization, commodity type and weight carried, and trip origin and
destination information. The station inspectors recorded truck body type, number of
axles, vehicle weight, etc. Interviewers recorded vehicle plate numbers and then
approached truckers to request approval to commence with the survey. Fully completed
interviews lasted between § to 12 minutes; it was slightly longer when portable scales
were deployed. During the duration of the survey, a vehicle classification count of
vehicles passing by the interview location was also undertaken. The purpose was to
expand the sample data to represent the daily average traffic for the survey location.

Survey Data

A total of 19,225, or 8.6 percent, of the total population of commercial vehicles
were interviewed over a 1,855 hour period. The overall refusal rate for the survey was
3.5 percent. Another 1,363 hour period was used to collect information on vehicle type.
No surveys were conducted during this period of time because of weather problems,
absence of enforcement staff, equipment, etc. The 7-day, 24-hour vehicle classification
counts at two selected inspection stations west of Toronto were conducted to obtain data
on daily and hourly variations in truck travel. The sampling rate varied by location, time-
of-day, day-of-week, and the degree of traffic passing by the survey locations.

Data Limitations

The survey was not without its limitations. The prime limitation was that the data
collected was expanded to reflect a yearly flow of truck traffic. This practice presented
questionable results, and was not encouraged by the author, given possible seasonal
variations in truck travel. Second, the placement of the interview sites presented a bias
towards trucks traveling on the major intercity routes. Since the interview was conducted
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Figure 3-3: 1988 Ontario Commercial Vehicle Survey Sites




at inspection stations along intercity routes, only trucks traveling along these routes
would be surveyed. But because the principal purpose of the survey was to sample major
intercity traffic, this was not a major concern. Moreover, because enforcement was being
practiced during the duration of the survey, there were concerns that vehicles not
incompliance would bypass an open inspection station (and hence avoid the chance of
being interviewed). However, selected classification counts on known by-pass routes
near inspection stations where the surveys were undertaken found this not to be true.
Third, the survey does not represent all trucking activity. Since only the major intercity
routes were sampled, truck traffic on secondary routes and rural highways, with
considerable urban origin or destination, were not adequately represented in the sample.
Fourth, only a small proportion of weekend truck travel, on Saturday, was captured.
Week-long classification counts at two inspection stations, however, showed that
weekend truck traffic was quite low. Saturday travel represented 6.4 percent of weeklong
travel, while Sunday represented only 1.1 percent. Lastly, nonresponses, provision of
false information, etc., resulted in missing values for incomplete interviews.
Nonresponses varied considerably by question type. Typically, they were between 9 to
14 percent for each question. They were a function of language translation problems,
refusals, misinformation, and in some instances, unawareness. Whenever possible,
missing information were filled in through a review of other surveyed information.

Truck Volume by Time-of-Day

The sampling rate also varied by time-of-day. In general, the results found that it
was easier to sample trucks during periods when volumes were lower. Truck volumes
were found to be highest during the 4:00 p.m. to midnight period. An analysis of truck
volume by hour in proportion to the total traffic volume, however, revealed that trucks
accounted for between 10 and 58 percent of the total traffic, depending on the hour
surveyed. The greatest proportions were found in the early morning hours (3:00 a.m. to
5:00 am.). Overall, trucks were found to constitute 17 percent of the total vehicular
traffic. Combination vehicles (tractor-trailer combinations, for example) were most
evident during the early morning hours, comprising of as much as 85 percent of all
trucks. Straight trucks, on the other hand, were most visible during normal business
hours, accounting for as much as 22 percent of all trucks.

Truck Volume by Day-of-Week

The 7-day classification count at the two selected inspection stations found that
truck traffic was highest on Wednesdays, and Sundays produced the least amount of truck
traffic (Table 3-2). The results also revealed that the greatest number of surveys obtained
and the highest truck traffic volumes were found during the mid-week (Wednesdays or
Thursdays). Despite an effort to minimize sampling on Mondays and Fridays, the survey
produced a higher sampling rate on those two days. The author attributed the results to a
greater ability to capture truck traffic (given lower volumes generally) on those days.
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Table 3-2: Sample Rate by Day-of-Week

Day-of-  Surveys % Trucks % Sample
Week  Collected of Total  Classified ofTotal  Rate
Sun 0 0.0% 0 0.0% -
Mon 1,616 8.4 7,078 6.6 22.8%
Tue 3,722 19.4 17,643 16.5 21.1
Wed 5,084 26.5 26,386 24.7 19.3
Thu 4,542 23.6 33,111 31.0 13.7
Fri 3,623 18.8 20,394 19.1 17.8
Sat . 638 3.3 2219 2.1 28.8
Total 19,225 100.0 106,831 100.0 18.0

Source: 1988 Ontario Commercial Vehicle Survey (Gorys, 1991).

Survey Findings

The 1988 Ontario Commercial Vehicle Survey produced the following findings:

Fully completed interviews lasted between 8 to 12 minutes; it was slightly
longer when portable scales were deployed.

Nonresponses varied between 9 to 14 percent for each question.

The 7-day classification count found that truck traffic was highest on
Wednesdays, and Sundays produced the least amount of truck traffic.

Truck volume in proportion to the total traffic volume was found to be greatest
during the early morning hours (3:00 a.m. to 5:00 am.). Overall,  trucks
were found to constitute 17 percent of the total vehicular traffic.

Combination vehicles were most evident during early morning hours,
comprising of as much as 85 percent of all trucks. Straight trucks were most
visible during normal business hours, accounting for 22 percent of all trucks.
Tractor-trailer units were the predominant type of truck, at 77 percent of the
surveyed population.

Straight trucks (16 percent of the surveyed population) were the second largest
truck type group.

Van body style trucks accounted for about 60 percent of the truck-trailer units.
This was a reflection of the operational flexibility of van body style trucks,
especially in the transportation of general freight.

Five-axle tractor-trailer units were the largest group of vehicles, at 57 percent of
the total truck population. The 2-axle straight trucks (10.7 percent) and the 6-
axle tractor trailer (10.3 percent) were the two next categories.

Of the vehicles surveyed, 38 percent were equipped with energy-saving devices
such as roof-mounted air deflectors, side fairings, and bubble-type devices.
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e Private carriers used lighter vehicles than for-hire carriers. The for-hire carrier
industry preferred larger vehicles with 6 or more axles.

e The survey of on-board monitoring devices found that logbooks were the
principal trip recording devices (53 percent of all vehicles), followed by
tachographs (32 percent), and on-board computers (4 percent).

e A total of about 5 to 6 percent of all truck trips surveyed involved the carrying
of dangerous goods. Flammable liquids (47 percent) were the most frequently
transported dangerous goods, followed by compressed gases (24 percent), and
corrosive substances (20 percent).

Survey Data Applications

According to the Ontario Ministry of Transportation, the data collected from the
1988 commercial vehicle survey were of valuable use. They were used to evaluate the
geometric design of roads, highways and ramps, pavement and structure rehabilitation
planning and scheduling, reciprocity arrangements with adjacent jurisdictions, dangerous
goods regulation and enforcement efforts, and driver education programs. They provided
useful information for private sector interests on market opportunities, fleet construction
and disposition. The 1988 survey also provided time series statistics on commercial
vehicle drivers for policy development and analysis purposes. The types of analysis
include hours-of-service regulations, evaluation of driver educational resources and
recruitment, and comparison of truck-related accidents. Furthermore, data on methods of
driver payment, hours-of-service restrictions, and work-related association membership
provide insight into issues affecting owners and unions.

VANCOUVER

In 1988, the City of Vancouver and the Greater Vancouver Regional District
(GVRD) conducted a truck survey. A detailed description of the survey is documented in
the City of Vancouver/GVRD’s Truck Study report (Vancouver City Engineering
Department and the Greater Vancouver Regional District, 1990).3’7 A GVRD Truck
Model was developed. It was part of a regionwide TRANSPORT 2021 project to
recommend a long-range transportation plan for Greater Vancouver with associated
policies, demand management measures, and priorities for transportation investment.

GVRD Truck Model

The GVRD Truck Model was developed to estimate 24-hour light and heavy truck travel
demand for current and future years. Light trucks are classified as having a gross vehicle
weight (GVW) of 4,500-20,000 kilograms (kg). Trucks over 20,000 kg are classified as
heavy trucks. The 1988 Truck Survey origin and destination data was used to calibrate

37 At the time of this report, the Truck Study report was not available for review.
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the 1989 GVRD Truck Model. The model was subsequently validated to 1991 conditions
using truck screenline data. The model is comprised of three main components:

1. A traffic zone system: comprised of 445 traffic zones. The size of the zones
varies according to population and employment densities. There are 11 external
zones (at six border crossings, airport and ferry terminals) at entry points to the
region to account for traffic entering and leaving the region.

2. A regional light and heavy truck network: The network is comprised of
freeway, arterial and collector facilities. = Each roadway link contains
information on the number of lanes, posted speed limits, capacity, and turning
restrictions.

3. A truck demand modeling procedure: This is a procedure that predicts the
number of 24-hour light and heavy truck trips.

The truck demand modeling procedure is a three-step procedure that includes: 1)
trip generation, 2) trip distribution, and 3) trip assignment. The trip generation stage
estimates the number of truck trips produced and attracted by each traffic zone based on
population, wholesale, manufacturing, and non-wholesale employment for that zone. The
trip generation equations for light and heavy trucks are:

Light;, = 0.327Wh; + 0.0213NWh;+ 0.0103Pop;
where,
Light; = 24-hour light truck trips produced by zone i
Wh, = wholesale employment in zone i
NWh; = non-wholesale employment in zone i
Pop, = population in zone i
" and,
Heavy, = 0.164Wh; + 0.0665Man,
where,

Heavy, = 24-hour heavy truck trips produced by zone i
Wh,; wholesale employment in zone i
Man; = manufacturing employment in zone i

The trip distribution stage is applied using the “Fratar” modeling technique. Truck
trips between origins and destinations are allocated based on the observed heavy and light
truck trip distribution patterns. This stage produces a set of 24-hour trip tables for light
and heavy trucks. External truck trips are subsequently added to these trip tables.
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The final step involves trip assignment - allocating light and heavy truck trips to the
computerized network. The network assignment is based on the link travel times derived
from the 1991 automobile assignment. The three-step modeling process, together with
the traffic zone system and computerized network system, produces estimates of 24-hour
light and heavy truck link volumes. These 24-hour link volumes can be factored down to
represent travel demands for different time periods during the day.

The GVRD Truck Model results produced the following findings for the base model
year 1991:

Light truck trips outnumbered heavy truck trips by two to one in the Vancouver
region.

The number of daily truck trips in the GVRD exceeded 100,000 trips, and about
15 percent of all truck traffic in the region had an origin or destination outside
the region.

Truck traffic accounted for 3 percent of total daily vehicular traffic, with almost
85 percent of the truck traffic operating within Greater Vancouver.

External truck traffic accounted for 15 percent of the total goods movement in
the region by volume.

The modeling effort identified regional roadways that complement primary
highways and existing goods movement corridors and that are vital to port and
industrial activities.

Significant increase in population and employment along regional roadways
were identified. This assumed growth prompted a need for new and upgraded
transportation infrastructure for the movement of goods and passengers within
these areas.

The GVRD Truck Model results produced the following projections for the model
year 2021:

Total daily truck trips were forecasted to increase by approximately 85 percent
from 1991 to-2021. Light trucks were forecasted to increase with a faster rate
than heavy trucks.

The number of heavy and light trucks entering Vancouver on a 24-hour basis
was forecasted to increase by approximately 50 percent.

Average truck speed was forecasted to decrease by 8 percent.

Average trip distance was forecasted to increase by 6 percent.

All the above forecasts indicated that trucks would experience higher levels of
congestion in 2021.

The GVRD Truck Model effort produced the following policy recommendations:

Since trucking is the most competitive mode of goods transport, it should be
exempted from the same constraints as automobiles.
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Truck traffic should be permitted to escape auto congestion wherever feasible
by separating truck flows from auto flows, consistent with cost-effectiveness.
Consider opening HOV lanes to truck traffic during the off-peak period, provide
that the performance and safety of transit is not compromised.

The use of inter-regional, long haul roads for commuting should be limited, in
order to provide trucks with access to long haul facilities from outside the
region.

Provide adequate off-street loading facilities for both goods vehicle and courier
functions.

Develop fuel taxation policies with commercial vehicles in mind.

Preserve and protect water/rail access to minimize the need for additional truck
trips.

37



Chapter Four
CALIFORNIA EXPERIENCES

STATEWIDE TRUCK STUDIES

Between 1985 and 1987, the .California Department of Transportation
(Headquarters) conducted a study to determine the impact of large trucks (3 or more axles
and gross vehicle weight of 26,000 1b. or more) during the morning peak, midday off-
peak, and evening peak hours on the urban freeways in the Los Angeles, San Francisco,
and San Diego metropolitan areas. The lead consultant for the study was Cambridge
Systematics, Inc., and a separate technical report and summary report was submitted to
Caltrans (Caltrans, 1988; Caltrans, 1988s). The study was conducted to address the
following three questions:

1. What are the impacts of large trucks on peak-period freeway congestion?
2. Can freeway and truck management techniques reduce congestion?
3. What are the economic impacts of these techniques?

The study involved videotaping freeway traffic flows at 78 urban freeway sites.
The sites were selected according to the following criteria:

e Congested freeway segments with high annual average daily truck traffic
reported in the Caltrans reports;

e Freeway segments identified by Caltrans, the California Highway Patrol (CHP),
city and county transportation officials, and motor carrier managers as
congested, high volume truck routes;

e Freeway segments where Caltrans maintains truck weight stations or has long-
term truck counts that could be correlated to the results of the research; and

e Freeway segments needed to improve systematic coverage of the regional
freeway networks.

Of the 78 sites, 40 were in the Los Angeles area, 25 in the San Francisco area, and
13 in the San Diego area. The videotapes were analyzed to determine the number and
body type of large trucks during the moming peak, midday off-peak, and the evening
peak periods. Ninety minutes of videotape were recorded for each site: 30 minutes
during the moming peak period (7:00 a.m. - 9:00 a.m.), 30 minutes during the midday
off-peak period (11:00 a.m. - 1:00 p.m.), and 30 minutes during the evening peak period
(4:00 p.m. - 6:00 p.m.). Each site was videotaped at one direction; paired sites were used
to cover both directions. The trucks videotaped were classified according to the number
of axles. Trucks with three or more axles were further classified by configuration
(straight, single trailer, double trailer, tractor-only/other) and by body type (van,
refrigerated van, flat bed, tanker, hopper, trash hauler, dump truck, auto rack, cattle rack,
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trailer on flat car, container on flat car, construction equipment, and other). The truck
configurations were used to deduce the type of motor carrier and commodity being

carried.

The study evaluated four freeway and truck management strategies: 1) traffic
management, 2) incident management, 3) night shipping and receiving, and 4) peak-
period truck bans. It produced the following conclusions about urban freeway truck
travel in the Los Angeles, San Francisco, and San Diego metropolitan areas:

Large trucks accounted for three-quarters of all truck travel (except travel by
pick-ups and panel trucks) in the three metropolitan areas.

Large truck travel was highest during the midday off-peak period, comprising
5.5 percent of all vehicles in the Los Angeles and San Francisco areas, and 2.5
percent of all vehicles in the San Diego area. In the San Francisco area, truck
volumes on 1-580, east of I-880, were highest during midday. Truck flow on I-
880/1-80, south of SR-24, also had the heaviest volume during the midday, from
6.8 t012.0 percent of all vehicles. Truck traffic for this segment of the freeway
was heaviest northbound in the morning and southbound during the evening.
Large trucks have an impact on the freeway equivalent to 1.8 to 2.8 passengers
cars. An MIC internal memorandum, however, suggested that the Bay Area
Jfreeway terrain, often with grades of 3 to 4 percent for distances of at least one-
half mile, causes large trucks to have a greater impact on traffic. The MTC
memorandum suggested that the "6 to 10 passenger car equivalent" should be
used in analyzing truck impacts in the Bay Area (MTC, 1989).

Wholesale trade, durable goods manufacturing, and non-durable goods
manufacturing industries generate the most miles of large truck travel.
Together, they generate almost 90 percent of all truck miles of travel.

Private truck fleets owned by businesses accounted for about half of all truck
miles of travel. Most of their trips are short-haul trips (less than 200 miles).
Common (for hire) carriers accounted for the other half of all truck miles of
travel. About one-third of their trips are short-haul, and two-thirds are long-haul
(over 200 miles).

Few highly congested freeways have a high proportion (more than 10 percent)
of large trucks in the traffic stream. At 90 percent of the 78 sites sampled, large
trucks were 9 percent or less of all vehicles. However, I-5, I-605, 1-710, and
SR-60 in Los Angeles and 1-80, 1-580, and I-880 in San Francisco were
identified to be highly congested with more than 10 percent of the traffic
comprised of large trucks. '

As a general pattern, highly congested freeway segments tend to have lower
truck volumes than moderately congested freeway segments.

The impact of large trucks on freeway traffic flow is modest; the perceived
impact, however, is greater. Large trucks create a psyehological, if not an
actual, barrier to passenger vehicle drivers entering or exiting the freeway. They
create visibility problems for passenger vehicle drivers. Moreover, their lack of
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maneuverability relative to passenger cars in congested and unstable traffic
flows contributes to accidents.

e Truck accidents and incidents were estimated to account for 19 million vehicle
hours of delay per year at a cost of over $200 million per year.

e Five to ten percent of all truck incideats were found to cause major incidents
which closed two or more freeway lanes for at least two hours.

e The sites selected represent a broad range of freeway conditions, but the results
should not be considered as a statistically significant sample of all freeway
segments and time periods for the study areas.

LOS ANGELES AREA

The Southern California Association of Governments (SCAG) and Caltrans
conducted an urban goods movement study in the late 1970s. A working paper (number
VI) was published as part of a series of reports on urban goods movement in the Los
Angeles area (SCAG and Caltrans, 1979). The study is based on a sample of freight
revenue bills of every regulated (for-hire) truck carrier who moved freight within the state
on specified sample days. The study data was obtained from the California Public
Utilities Commission (PUC) 1976 survey data. The PUC conducts annual freight
surveys. The freight bill data used for the study included month of shipment, minimum
rate tariff category, shipment mileage, shipment weight, freight charges, and origin and
destination data by city and by the 62 metropolitan zones of Los Angeles and Orange
counties.

The sample consisted of a total of 65,346 freight bills for the State of California, of
which 37,301 freight bills originated from the six-county SCAG region and 27,413
destined for the region. Of the total samples in 1976, 65 percent had at least one trip end
in the SCAG region, and 34 percent had both ends in the SCAG region. The results also
found that 35 percent of the freight trips were just passing through the SCAG region. The
analysis showed that for-hire truck activity was greatest in Central Los Angeles and
declined with distance from the Central Los Angeles area. The core industrial regions
(City of Vernon, Southgate, etc.) accounted for one-fourth the value of Los Angeles
county freight bills and close to 5 percent of the value of all California freight bills.
Moreover, Los Angeles and Imperial counties had the highest number of outflowing trips
(49 percent and 56 percent) than any of the other counties. Freight flow from Los
Angeles County represented 75 percent of the total outflow from within the SCAG region
to outside the region. A possible explanation could be that Los Angeles County is the
largest producer of manufactured products, and Imperial County produces the largest
amount of agricultural products in the SCAG region.

SCAG also conducted a truck movement study for the Los Angeles region in 1988

(SCAG, 1988). The report contained compilations and discussion of local, state, and
federal regulations and legislation that would affect restrictions on truck delivery hours.
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It discussed issues that would affect heavy truck delivery scheduling, such as time-of-day
patterns, truck volumes and level-of-service on the state highway system, the delivery
needs of selected high-volume goods movement facilities, delivery needs of selected
economic sectors, and factors limiting shifts of truck delivery hours. Another truck route
study conducted by SCAG documented commercial vehicles regulations in the Los
Angeles six county area (Imperial, Los Angeles, Orange, Riverside, San Bernardino, and
Ventura counties) by weight class (SCAG, 198?). The study found that commercial
vehicles with gross weight exceeding 3 tons were restricted by the largest number of local
jurisdictions in the region.

In 1988, SCAG also published a report on how to manage the increased truck traffic
in and out of the Port of Hueneme in Ventura county (SCAG, 1988). The study was
prompted over concerns of increased truck traffic and their associated impacts on traffic
congestion, air pollution, noise, and pavement conditions. The Port truck trips were
projected to increase by 118 percent by the year 2010, from 286 trips (1986) to 623 trips
per day. As part of the study, truck drivers were interviewed at the principal entry/exit
gate to the port. The intercept surveys were conducted for seven consecutive days, 18
hours per day from 6:00 am. to 12:00 midnight. Time-of-day information, trip origin
and destination, type of commodity carried, type of business or industry, and route
information were collected. The survey produced 691 responses.

* The following is a summary of the main findings:

e Most truck trips occurred between 8:00 a.m. and 4:00 p.m., with fairly even
distribution within those hours.

o The largest share of truck trip destinations, 43 percent, were local (Ventura
county). Another 26 percent of truck trips had destinations in the Los Angeles
county; 21 percent were within California, and 10 percent were destined for
other states. Trips destined to Canada represented 31 percent of all out-of-state
destinations.

e The distribution for trip origins was similar to the distribution for trip
destinations: 46 percent from local, 22 percent from Los Angeles county, 24
percent within California, and 8 percent from out-of-state.

In 1989, SCAG published a report, documenting new methods of estimating heavy
truck VMT, both spatially (by location) and temporally (by time-of-day) (SCAG, 1989).
Short of conducting a truck travel survey, SCAG set out to develop a new methodology
for estimating truck travel based on existing data on trucks. The purpose was to gather
detailed travel information on heavy trucks and to apply the information to regional travel
demand, fuel consumption, air quality and emissions models. Although the then current
method for estimating truck travel gave reasonable results for emissions produced by
heavy trucks in the air basin, it was not adequate in providing locational or temporal
information about emissions in the region. Trnicks were implicitly included in the trip
generation phase for the regional travel demand model as passenger vehicle equivalents.
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Light-duty and medium-duty trucks were assumed to represent 82 percent of the
registered commercial vehicles in the region, and heavy trucks (over 8,500 Ibs. GVW)
were excluded from the models. Moreover, the 82 percent of commercial vehicles
represented in the regional model were assumed to have similar travel characteristics to
passenger vehicles. Truck travel estimates were derived using factors developed from
other truck travel information. Oftentimes, the source of information can often be dated
or provided on an aggregate level. Furthermore, these factors varied according to each
link's facility type, area type classification, and by the time-of-day. As a result, truck data
for the SCAG region was collected from various sources to come up with a better method
of estimating truck travel. The major source of information for the study was obtained
from Caltrans. Other commercial vehicle information were obtained from DMV files, the
Los Angeles Department of Transportation (LADOT) Downtown Cordon Count Study,
and numerous reports from other agencies.

Data obtained from Caltrans included master truck annual average daily truck
(AADT) information, truck miles of travel, highway performance and monitoring system
(HPMS) information, and truck counts at weigh stations (Caltrans 1987). The truck
AADT information was collected from traffic volume counts at 970 count locations at the
Caltrans district level. The counts were conducted from 9:00 a.m. to 3:00 p.m. (District
7) or 9:30 am. to 11:30 a.m. and 1:00 p.m. to 3:00 p.m. (District 8). The data were then
expanded to reflect 24 hour volumes based on factors developed from previously
collected 24-hour counts. The estimated ADT volumes are compiled and sent to Caltrans
Headquarters to be published. The truck miles of travel data was obtained by axle type
(2, 3, 4, and 5+) (Caltrans, 1987). The VMT were estimated from truck AADT
information. The HPMS information from the Federal Highway Administration (FHWA)
was obtained from Caltrans, which publishes an annual California HPMS report
(Caltrans, 1987). Data such as county, functional class, area type, facility type, truck
designations, AADT, speed limit, percent trucks, and capacity were extracted from the
report. The truck information were for the peak and off-peak periods. Truck weigh-in-
motion (WIM) machine counts were obtained from Caltrans for six locations. The data
obtained were classified into 15 vehicle classifications, and truck data were grouped into
axle groups. In general, the WIM truck data showed that the 2-axle and 5 or more-axle
trucks represented the largest share of truck travel in the SCAG region and that truck
traffic occurred in the midday off-peak period. There were no evidence of directional
differences; however, the distribution of truck traffic was significantly different from
passenger vehicle traffic.

Data from the DMV were obtained for the number of vehicles registered by vehicle
types for each county (California DMV, 1987). Statistical records were also obtained on
motive power for vehicles by body type and weight divisions, stratified by axle groups. -
Los Angeles Downtown cordon counts were also obtained from LADOT's Bureau of
Transportation Planning (LADOT, 1984). The data included machine and manual
vehicular and pedestrian counts entering and leaving downtown Los Angeles by location
and by half-hour periods. The truck information, however, did not include truck counts
by types or weight class. Moreover, large truck peak hour population data were obtained
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from the Caltrans Urban Freeway Gridlock Study for reference and cross-checking
(Caltrans, 1988). Truck travel distribution by truck classification, fuel type, area and road
type traveled were also obtained from the University of Michigan Transportation
Research Institute's Analysis of Heavy-Duty Truck Urban Use Data for the SCAG region.

Based on the analyses of the collected data, various assumptions were made on
truck travel in the SCAG region. These assumptions were used to develop the new
methodology for estimating truck travel. First, routes with high truck volumes were
assumed to display insignificant variations over time and that the routes will continue to
be the major truck network in the future. Second, the information used for the models
assumed that regional truck travel movements were mainly on freeways, not arterials.
Heavy trucks will continue to carry goods and commodities using the same established
routes. Third, the new methodology assumed that most manufacturing, heavy industrial,
and other employment sites using heavy trucks will be located near freeways. Fourth, the
gasoline truck fleet is assumed to be less polluting and equipped with some type of
catalytic control by the year 2010. Diesel trucks were assumed to have a 74 percent
increase in miles traveled and an increase of 38 percent for TOG, 23 percent for CO, and
20 percent for NOX. The majority of diesel trucks were also assumed to comprise of 4 or
more axles and make a large share of their trip on freeways.

The new methodology was based on 1984 data and applied to 1987 commercial
vehicle information as they became available. The base year used for model calibration
was set at 1987. The modeling zone system was consisted of 1,555 zones, based on the
1980 census tracts. The new highway network was built from scratch, converting the
links from UTPS HNET format to TRANPLAN HWYNET format, utilizing a new node
number system, facility type designation (freeway, major arterial, primary arterial,
secondary arterial, HOV, and centroid connector), and a different coordinate system. The
highway network produced 13,000 two-way links. TRANPLAN's graphic Highway
Network Edit and Display System (HNEDS) software was used to display the freeway
network on a graphic terminal monitor and coded in the proper freeway route number for
each link. The TRANPLAN network was converted to ASCII format and a freeway route
file was created. The same procedures were used to code state route numbers to the
arterial links. Freeway ramps, however, were not coded in the network, and cordon
stations were re-assigned from the low order of zone numbers to higher order of zone
numbers. All the travel demand model data were then merged with Caltran's 1987 truck
count data to develop heavy duty vehicle to light duty vehicle (HDV to LDV) factors.
The factors were calculated by dividing the daily truck volume by the daily model
volume (AMPK + PMPK + OFFPK). Three sets of factors were developed:

1. RTE*FT*RSA. This factor was developed to identify highway links as either
intra or inter-state routes (RTE). It represented weighted mean truck
percentages for each route by facility type (FT), and by regional statistical
analysis (RSA) district. There were 808 observations used to develop 259
factors. Comparison of the sum of the mean values showed that the model
estimates were within -3 percent of the counted vehicles.
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2. FT*RSA. This factor was applied to links with no route number coded. It
represented weighted mean truck percentages for each facility type and the RSA
location where counts were taken. A factor was developed for each facility type
at the RSA level. The 808 observations were used to develop 119 factors.
Comparison of the sum of the mean values found that the model estimates were
within 1.8 percent of the counted vehicles.

3. FT*CO. This factor was applied to links with no route number coded and no
truck percentage number for that link's RSA code. It represented weighted
mean truck percentages for each county by facility type. A factor was
developed for each facility type at the county (CO) level. The 808 observations
were used to develop 20 factors. Comparison of the sum of the mean values
showed that the model compared within -0.4 percent of the counted vehicles.

In applying the above factors for estimating heavy truck VMT, the following
assumptions were made:

e Assume zero heavy truck volumes on secondary arterials, centroid connector
links, and HOV links. Due to the lack of travel information, truck traffic was
not estimated for the connector links and secondary arterials.

* Assume 50/50 split by direction of travel for truck volumes for all time periods.
The assumption was based on 24-hour volume count data from 3 sites.

e Assume that trucks travel at the same speed as other vehicle types.

After the LDV to HDV factors (TRKPCT) were calculated, the total daily truck
volumes (TRKADT) were estimated. The TRKADT were calculated by applying the
TRKPCT factor to the modeled light-duty vehicle ADT (AMPK + PMPK + OFFPK),
such that:

TRKADT = ADT * TRKPCT

The daily truck volumes were then allocated to the three time periods based on factors
developed using the 1988 Weigh-in-Motion (WIM) 24-hour machine count data from
five sites in the region.

The VMTSUM program was then used to calculate the VMT by county, by the area
inside or outside of the SCAG region, and by the area representing the South Coast Air
Basin (SCAB). The data were also used to provide information for input into the
BURDEN and DTIM air quality models maintained by the California Air Resources
Board (CARB). The results found that the 1987 model run overestimated truck counts by
2 percent compared to an over estimation of 18 percent for the 1984 model run. A
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comparison of the heavy-duty vehicle VMT as a percentage of the total VMT varied from
5.8 percent to 6.1 percent. A comparison of the speed ranges by county found that the
median speed for HDVs were significantly higher than for LDVs.

SACRAMENTO AREA

In 1992, Caltrans conducted a Truck Travel and Goods Movement Study in the
Sacramento metropolitan region. The study was aimed at understanding truck travel
patterns and goods movement across the Sacramento area. Barton Aschman Associates
produced a proposal to conduct a truck travel survey in the Sacramento area. A work
plan was produced (Barton Aschman Associates, Inc., 1992).*! The work plan included
sampling frame, sample design, survey design, and a discussion of field survey safety
issues. Seven potential data collection techniques were examined and an alternative
approach was recommended. The seven potential approaches included:

Mail-back survey based on license plates
Video surveillance

Manual license plate survey
Automated/Electronic data collection

CB radio/Cellular phone

Mail-back survey form/roads1de distribution
Roadside interviews

NV

The roadside interview method combined with automated classification counters
were judged the best survey approach to meet the study objectives. A summary of the
evaluation (advantages and disadvantages) is presented in table 4-1.

SAN FRANCISCO BAY AREA

Bay Bridge Truck Travel Study

In 1985, the Caltrans conducted a San Francisco Bay Bridge Truck Travel Study.
The purpose was to improve truck and/or vehicular travel approaching the Bay Bridge.
The information produced from the study were used to evaluated proposals to eliminate
the weave for trucks coming from 1-880 and a Caltrans proposal to install automated
vehicle identification (AVI) systems on trucks accessing the toll plaza. Truck travel
patterns to the Port of San Francisco were also studied.

! At the time of this study, no reports were available, indicating that any truck surveys were conducted in
the Sacramento area.
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Table 4-1: Comparison of Survey Methods for the Sacramento Truck Travel and
Goods Movement Study
Survey Methods Advantages Disadvantages
Mail-back No disruption to traffic flow e  Potentially low response rate
Survey Based on Limited exposure of survey { ¢  Time lag between trip date and receipt of postcard survey
License Plates personnel form; loss of details
Minimal personnel requirement(2 | e  Difficulty identifying actual driver
persons per direction) ¢ Time consuming
Minimal euipment required(l tape | »  Bias toward owner/operator
recorder per person) o  Possible difficulty reading license plates
Video No disruption to trattic e High equipment cost and requirements
Surveillance Limited exposure of survey | »  High personnel requirements
personnel o Potential for technical or equipment problems
Permanent data record e No info regarding O-D, trip purpose, freight/goods type
carried. etc.
° Possible difficulty reading license plate from videotape
Manual License No disruption to traftic . High personnel requirements
Plate Survey Limited exposure of survey | ¢  High equipment requirements
personnel ¢  No info regarding O-D, trip purpose, freight/goods type
Permanent data record carried. etc.
e Possible difficulty reading license plate
e  Lots of room for human error
Automated/Elec No disruption to traffic ¢ No info regarding O-D, trip purpose, freight/goods type
tronic Data Limited exposure of survey carried. etc.
Collection personnel e  Capability to obtain info of any type extremely
Minimal equipment requirements limited(inadequate sample size likely due to limited number
of active transponders)
e  Validity/accuracy of classification info questionable
¢ Possible difficulty identifying vehicle owner for follow-up
CB Radio/ No disruption to traffic *  No control over sample characteristics
Cellular Phone Little or no exposure of survey | »  Difficulty obtaining cellular phone numbers for trucks
personnel »  Potentially low response rate
Moderate equipment and personnel | o Safety problem with drivers responding to the survey and
requirements driving at the same time
Mail-back Survey form could be designed to | » Potentially low response rate
Survey/Roadsid obtain all desired information ¢ Potential disruption to traffic
e Distribution Moderate personnel requirement(2- | «  Relatively high exposure of survey personnel
4 persons per station) ¢ Relatively high equipment requirements(cones, signs, etc.)
Roadside Able to obtain all desired | «  Potential disruption to traffic
Interviews information e Relatively high exposure of survey personnel
Moderate personnel requirement e Relatively high equipment requirements(cones, signs, etc.)

Better statistical control

(Source: Barton Aschman Associates, Inc., 1992)
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Survey Methodology

The study was based on data collected from travel time studies and truck surveys.
Travel time studies were performed by following vehicles with cars equipped with
devices to record time, speed, and distance. Most of the data collected focused on the
westbound approach, although eastbound data was also collected. The data collected
included truck volumes, travel times, and travel patterns for the westbound Bay Bridge
and approaches. The eastbound data collection was limited to truck travel times. Truck
surveys were conducted on November 20, 1985 at the westbound toll plazas (for truck
lanes 13 through 17). Approximately 1,600 questionnaires were handed out between 5:00
a.m. and 7:00 p.m. for trucks with three or more axles. The questionnaire consisted of 11
questions on a prepaid postcard. Interviews were also conducted at the Port of San
Francisco container terminals at Pier 80 and 94/96 between November 18 and 22, 1985.
Trucks were stopped at the two locations, and drivers were interviewed outside the entry
gates either on or adjacent to the weighing scales. The interviews were conducted during
Port operating hours (8:00 am. to 5:00 pm.). A copy of the postcard and Port
questionnaires is in Appendix XII.

Survey Data

Out of the 1,600 questionnaires distributed at the Bay Bridge toll plaza, 430 were
returned. This yielded a response rate of 27 percent. The Port interviews produced 1,538
samples, representing close to a 100 percent sample.

Study Findings
The San Francisco Bay Bridge Truck Travel Study produced the following findings:

The Bay Bridge data only represent trucks with three or more axles.
During the AM peak period, trucks are expected to encounter 15 to 20 minutes
of delay at the 1-80/580/880 interchange and the Bay Bridge metering signals.

¢ Minor delays of about 3 minutes were expected for westbound traffic during the
PM peak period on the San Francisco end of the Bridge.

e and I-880 are the two major truck routes used by westbound trucks destined for
the Bay Bridge. The two routes carry 49 and 42 percent of the total truck
traffic, respectively.

e About 58 percent of the trucks that serve the Port of San Francisco use the Bay
Bridge. However, trucks accessing the Port make up only 8 percent of the total
Bay Bridge truck volume.
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San Francisco Bay Area-Alameda County Truck Travel Survey

In 1991, Caltrans District 4 conducted a study to obtain information to develop a
travel demand model for trucks. The study was conducted by Barton-Aschman
Associates, Inc. (Schlappi, Marshall, and Itamura, 1993). A truck intercept survey
procedure manual was produced (Barton Aschman Associates, Inc., 1991). The report
documents and summarizes the findings and conclusions by Barton-Aschman Associates
of truck travel in the Alameda County and adjacent counties in the San Francisco Bay
Area. The report is part of the State Route 61/I-880 corridor study sponsored by Caltrans
and the Federal Highway Administration (FHWA). The objective was to develop and
evaluate alternative strategies to alleviate congestion on I-880 and improve access to the
Oakland Airport and Alameda Island. Although the study focused on the SR 61/1-880
corridor in Alameda County, the model and database included the entire nine-county San
Francisco Bay Area in order to consider the many truck trips that had one trip end
originating, destinating, or passing through Alameda County. Using the already
operating Alameda Countywide Transportation Model, the purpose of the study was to
create a submodel to forecast truck travel demand to enhance the ability to monitor
congestion in the study corridor by forecasting future travel demand. Two areas were
identified as critical gaps in the knowledge of truck travel in Alameda county: (1) time of
day patterns and (2) origin and destination data.

Survey Methodology

Four travel surveys were conducted to obtain information regarding travel patterns
of trucks operating within Alameda County:

o Truck classification counts at 11 freeway locations along the 1-80 and 1-880
corridor for a five to seven-day period.

o Truck-intercept surveys at nine California Highway Patrol (CHP) weigh
stations. Over 8,000 interviews, at four toll bridge crossings, and almost 700
postcard surveys were completed. See Appendix XIII for a sample of survey
and classification count forms.

o Employer surveys of truck trips. A combined telephone and mail-back survey
contacted 550 Alameda County employers representing 36,000 employees. The
response rate was over 79 percent and produced detailed truck trip data for over
2,200 truck trips.

o Surveys and interviews at the Port of Oakland with terminal operators and Port
planning staff. Data for almost 5,000 daily truck trips were produced.

The surveys were designed to obtain three truck travel patterns for two, three, and
four or more-axle trucks:

o Externa-:vternal trips - refers to an origin or destination outside the nine-
county Bu: ... - region.
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o Internal-external trips - refers to trips that have either an external origin or
destination.

o Internal-internal trips - are further subdivided into garage-based trips and
linked trips. Garage-based trips are trips where the truck travels from its origin
to a destination and returns to its origin. Linked trips involve departure from the
origin and travel to several destinations before returning to the point of origin.

The truck intercept surveys and employer interviews also asked what type of goods
were being hauled. Goods were classified into ten categories:

Agriculture

Chemicals
Construction
Construction Materials
Empty

Manufacturing
Miscellaneous Freight
Retail

Service

Waste

The purpose was to examine freight movement and its relationship to truck travel.
However, no detailed commodity data (weight or volume of goods carried) were
collected.

Truck Travel Survey Data

The employer survey data represented all trucks garaged in Alameda County and
was used to create the internal-to-internal trips model. Consequently, trips recorded in
the employer survey with an external origin or destination was assumed to be accounted
for in the intercept and bridge crossing survey data and were not included in the internal-
internal model. The employer survey results found that most trips (59 percent) were
Iinked trips, and 35 percent and 6 percent of the trips were garage-based and internal-
external trips. Although daily internal-external trips were only 14 percent of the total
truck trips, they constituted 32 percent of the total vehicle-hours traveled (VHT). The
survey results also found that two-axle trucks had shorter trip lengths than four or more-
axle trucks. Moreover, linked trips were approximately 30 to 50 percent shorter than
garage-based trips. Among the ten goods categories carried, the study found that for
internal-to-internal trips for 3 or more-axle trucks, empty trucks represented a large
proportion of trips (40 percent), followed by retail-related trips (24 percent). For 2-axle

“trucks, however, retail-related trips predominated.
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Truck Model

As part of the SR 61/1-880 corridor study, the Barton-Aschman study developed a
truck travel demand model to forecast 24-hour and P.M. peak-hour estimated volumes for
two-axle, three-axle, and four or more-axle trucks. Peak-hour volume estimates were
generated using factors derived from survey data. Goods movement forecasts were not
developed because of their complexity in urban areas, with multiple origins and
destinations.

The travel demand forecasting process consisted of four components or submodels:

(1)  Trip generation

(2)  Trip distribution
(3)  Peak-hour factoring
(4)  Trip assignment

The model was developed using existing Bay Area highway networks, 1990
Metropolitan Transportation Commission (MTC) zonal socioeconomic data, and results
of various surveys conducted in 1991 as part of the overall truck study. Truck volume
counts from 1991 were used to validate the travel model.

Study Findings
The study findings produced the following conclusioﬂs:

e The peak period for truck travel occurs in the midday. The findings were
consistent with other Bay Area and national studies (California Department of
Transportation, 1988; Grenzeback, Reilly, Roberts and Stowers, 1990).

e Most truck trips in the San Francisco Bay Area (nine counties) are local or
regional. At five CHP weigh stations and four bridge crossings, 98 percent of
the truck trips surveyed had either their origin or destination in one of the nine
Bay Area counties.

e Many of the approximately 5,000 daily truck trips in the Port of Oakland area
are local trips that never access a freeway. Furthermore, 59 percent of truck
trips to the Port were found to originate in the nine-county Bay Area. The San
Joaquin Valley accounted for 19 percent of trips originating to the Port.

e To collect truck trip log data, a sample of employers is more effective than a
sample of vehicles. Vehicle registration data has several disadvantages. First,
firms with large fleets are more likely than firms with small fleets to be selected
for the survey sample. This is important, because studies have found that truck
travel for small firms vary widely, and firms with small truck fleets were found
to make frequent short trips (Rawling and Reilly, 1987). Second, because many
owners lease their trucks, a sample of employers showed that they are more
capable than truck owners to complete the trip log. The study found that a
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sample of employers was more likely to be representative of truck usage than a
sample of registered truck owners.

Most employers (68 percent) did not own or leased trucks. A survey of business
services employers found that 97 percent of those contacted did not own or lease
trucks.

The Alameda County employer survey found that almost 30 percent of the daily
truck trips were retail-related trips. Retail-related truck trips per truck was the
highest. Each retail-related truck made an average of 5.3 trips per day.

Overall, there was an average of 12.6 daily truck trips per 100 employees.
Truck trip generation, however, was found to vary greatly among employment
categories. Daily truck trips per 100 employees ranged from 0.9 for business
services to 332 for other employment (which included trucking and
warehousing).

Three-axle trucks accounted for the smallest percentage of total travel (7.5
percent of trips) and the smallest portion of VHT (6.9 percent). Based on the
results, the report suggested that three-axle trucks should perhaps be grouped
with two-axle trucks.

The truck model results found that daily internal-to-external trips were 14
percent of the total truck trips, yet they constituted 32 percent of the total VMT.

Inlight of the study findings, the report recommended the following:

The origins and destinations of trips that begin and end within the study area
should be geocoded to the transportation analysis zones (TAZs) rather than at
the city or zip code level. This would improve the accuracy of truck trip
generation models based on zonal socioeconomic attributes.

A large sample of employers (about 1,500) or a sub-sample of employers with
three or more-axle trucks would be desirable.

The employer survey should include wholesale employers as a separate
category, since wholesales generate a relatively higher number of freight trips.
Time-of-day (24-hour), day-of-week, and seasonal variations in truck travel
should be examined.
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Chapter Five
OTHER RESEARCH AND STUDIES OF TRUCK TRAVEL
CHARACTERISTICS

Hourly Distribution of Internal Truck Trips in Urban Areas

Many state departments of transportation (DOTs) collect vehicle volume and
classification data on urban highways. Typically, the short-count technique is widely
used by highway and traffic engineers. This procedure utilizes information collected
from short durations, say, 3-hour counts, and are expanded to represent 24-hour totals.
Extensive databases exist for deriving expansion and adjustment factors for short-counts
to reflect weekly or annual totals. However, little data exist for the hourly distribution of
truck trips for urban areas. Moreover, little, if any, data exist for hourly distribution of
truck trips on arterials.

It is known that the hourly distribution of truck trips in urban areas are significantly
different than that of total vehicular traffic (Wilbur Smith and Associates, 1966).
Chatterjee also believed that the hourly distribution of truck traffic varies according to the
functional classification of roadway and size of trucks (Chatterjee, Wegmann, Brogan,
and Phiu-Nual, 1979). Furthermore, it is reasonable to believe that truck traffic varies by
geographic area within a metropolitan area. Hourly distribution of truck data from 12
urban areas in the country were examined (Chatterjee ef al,; 1979). The results found that
a relatively high degree of stability existed. The 24-hour distribution found that truck
traffic was generally highest during the midday period and decreases as the evening peak
period approaches.

Truck Trip Generation by Land Use

Currently, some metropolitan areas estimate commercial vehicle trips as a
percentage of non-home-based trips produced and attracted in a zone. The 1961 Puget
Sound Regional Transit Study (PSRTS), for example, found commercial vehicle trips to
be 37.8 percent of non-home-based trips estimated in a zone and used the estimate as the
regional model strategy (DKS Associates, 1994). Most metropolitan areas assume that
truck trips generated in a zone is a function of employment and commercial land use
activities in that zone. However, employment alone is not an accurate estimator of truck
trips, because many commercial trips are also related to household activities, particularly
the deliveries of goods. Early research in truck trip generation in metropolitan areas was
summarized in studies by Wilbur Smith and Associates (Wilbur Smith and Associates,
1961; Wilbur Smith and Associates, 1969). In general, the studies found that commercial
land uses generated the greatest number of truck trips per acre, and residential land uses
generated the fewest. This finding was found to be true across different cities in the
country. Another study for the Nashville Metropolitan Area Transportation Study looked
at truck trip generation by weight class (Wilbur Smith and Associates, 1961). The study
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also found that commercial land uses generated the greatest number of truck trips.
Moreover, industrial land uses were found to produce a significant number of heavy truck
trips and that a large number of trips for residential land uses were made by light

commercial vehicles.

A more recent study done by CATS found that although commercial land uses
represent only 3.5 percent of the developed land in the study area, they generated over 37
percent of the total truck trips (Zavattero, 1977). Manufacturing land uses accounted for
another 12 percent of total truck trips and only an additional 4.4 percent of the developed
land. Another study by Brogan also used truck trip origin-destination data from four
case-study cities (Flint, Michigan; Columbus, Ohio; Kenosha, Wisconsin; and Racine,
Wisconsin) to develop truck trip rates by land use and truck weight types (Brogan, 1977).
The study found commercial and industrial land uses to be the greatest generators of truck
trips. Trip rates for residential land uses, however, were found to vary for different urban

areas.

Between 1983 and 1986, the Caltrans District 4 conducted several trip generation
studies at hundreds of locations in the San Francisco Bay Area. These studies were
initiated to develop and update trip end generation factors for various land uses. On-site
observations, vehicle volume, vehicle classification, and vehicle occupancy counts were

conducted. Truck volume counts included 11/2-ton trucks with dual rear wheels, but

excluded pick-ups and vans. Many of the results were used by the Institute of
Transportation Engineers (ITE) in their Trip Generation manual. These studies provide
yet another source of data for understanding truck trip generation by land use types.

The Florida Department of Transportation has also compiled its own commercial
vehicle trip generation data. The Florida DOT conducted studies for Boward County,
Palm Beach, and Tampa to determine the attraction variables and trip generation rates for
trucks and taxis (DKS Associates, 1994). It used dwelling units and total employment as
independent variables in its analysis. Moreover, the 1991 Phoenix Commercial Vehicle
Survey also provided detailed truck trip generation rates by land use types. The results of
the last three sources listed above are summarized in Table 5-1.

Methods for Estimating Truck Trip Matrices

List and Turnquist (1993) wrote a paper that describes a new truck trip matrix
estimation technique that would allow wide variations in data input for estimating truck
flows in urban areas. The method is linked to a GIS environment for data management
and easy display of the results. The method was illustrated through a case study using
truck data from the Bronx in New York City. The paper was drawn from a larger report,
which included a second case study and additional material (List and Turnquist, 1993).
The proposed technique allows data input for multiple vehicle classes. It includes three
main assumptions: 1) each link has a “directional flag” (i.e., i->j, j—>i, or both), 2) each
link has a use label (truck classes), and 3) each link has a travel time which may vary by

¥
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Table 5-1: Comparison of Commercial Vehicle Trip Rates

VARIABLE PHOENIX BAY AREA FLORIDA(1)
(”-l"rips per Household)
Single Family N/A 0.20 N/A
Multj-Family N/A 0.06 N/A
Total 0.28 0.16(2) 0.20 - 0.40
(Trips per Employee)
Retail 0.76 0.35-1.64 N/A
Office 033 0.07 N/A
Industrial 0.79 0.09-0.20 N/A
Public 0.32 0.15-030 N/A
Schools 0.32 0.19 N/A
Other 0 94 N/A N/A
Total 0.55(3) N/A 0.34 - 0.64

(1) Taxi included.

(2) Total rate based on applying single family and multi-family rates to Puget Sound-household data.
(3) Total rate based on applying rate by employment category to Puget Sound employment data.
(Source: DKS Associates, 1994)

the time-of-day. Furthermore, each zone is assumed to be non-overlapping, with a
centroid where trips originate and terminate. The proposed technique also assumes that
the types of data are of three basic types: 1) link volumes or classification counts, 2)
partial origin-destination (O-D) estimates for various zones, time periods and truck
classes, and 3) originating/terminating (OT) data indicating the total number of trucks
originating and terminating in a particular zone or entry node on the network’s periphery.
The 1991 Truck Commodity Survey data, as well as 8 different data sources were used to
test the new method. Three time periods (6-10 am., 10 am.-3 p.m., and 3-8 p.m.) and
three truck classes (vans, medium, and heavy trucks) were considered. A total of 9 O-D
matrices were estimated. The results found that heavy trucks generally traveled on the
expressway system, and most external-to-external heavy truck trips occurred in the PM
peak period. This paper is one of the first that addresses the problem of using partial and
fragmented data in estimating truck flow matrices.

Passenger Vehicle Equivalencies (VEQs)

The operational effects of trucks on freeways have been a subject of interest in the
1950s and 60s. One of the purpose was to determine the equivalency - in terms of the
number of passenger cars - of trucks in the traffic stream. This practice of assigning
VEQs was a recognition that commercial vehicles have unique operating characteristics
such as slower acceleration and deceleration, longer turning times and a wider turning
radius, and greater lane occupancy which affects adjacent vehicles. The first
comprehensive set of values for such equivalencies were presented in the 1965 Highway
Capacity Manual and later revised in 1985 (Transportation Research Board, 1985).

In 1964, the Puget Sound Regional Transportation Study attempted to apply
passenger vehicle equivalency factors to trucks in order to estimate truck trips. A staff
report documented the procedures of applying weight factors to truck trip ends when
estimating their passenger vehicle trip equivalents (Cowan and Walker, 1964). The
weight factors were divided into vehicle types and were based on highway capacity
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studies and VEQs developed in other studies. In general, it suggested that 1 light truck
was equivalent to 1 passenger vehicle, 1 medium truck to 2.5 passenger vehicles, and 1
heavy truck to 5 passenger vehicles. The report documented 1985 truck trip forecasts
based on the 1961 base year estimates. The procedures were:

1. Identify the distribution of truck trips in commercial use by type for the base
year and forecast year (assuming the same percent distribution of truck trips by
type for the forecast year as for the base year);

2. Based on changes in historical trends, forecast changes in distribution of truck
trips in commercial use by type for the forecast year;

3. Weight the two distributions (from steps 1 & 2) by the appropriate equivalency
factors;

4. Divide the sum of weights by the total number of trucks for the forecast year.
The result is the average passenger vehicle trip equivalency factor.

There are three apparent problems with the above methodology. First, the
forecast assumes that the distribution of trucks by type does not change over time. This
assumption is simplistic; for example, a CATS study projected that light and heavy trucks
were forecasted to increase by 52 percent and 10 percent respectively from 1986 to 2010
(Rawling and DuBoe, 1991). Second, the assumption that the number of trips per truck
remains constant for each truck type is unsupported. Furthermore, this assumption does
not take into account changes in truck fleet composition, land use, and regional economic
development over time that would likely change the number of trips, or trip length, each
truck makes. Rawling cited that the industrial dispersion that has taken place since 1970
in northeastern Illinois has been significant and has probably contributed to longer trips
overall (Rawling, 1988). Moreover, truck trips tend to vary by geographic location. The
1986 CATS Commercial Vehicle Survey showed that truck trips were typically
concentrated at major industrial, commercial centers, and along certain corridors (Reilly,
Rosenbluh, and Rawling, 1987; Rawling and DuBoe, 1991). The proposed methodology
of converting truck trips to passenger vehicle trip equivalents is simply unvalidated by the
lack of spatial and temporal data on truck travel.

For modeling purposes, the CATS 1970 and 1986 Commercial Vehicle Surveys
also utilized the practice of “translating” commercial vehicles to passenger vehicle
equivalents and then conduct one aggregate trip assignment (CATS, 1977; CATS, 1979;
corridors (Reilly et al, 1987). Since the 1970s, CATS has also developed computer
models that add commercial vehicle trips (truck trips) to separately-calculated passenger
vehicle trips (person trips). The procedures used to achieve the model estimates are
outlined fully in a 1986 CATS Working Paper (Englund and Ryan, 1986). CATS
practice was not to do separate forecasts and trip assignments for commercial and
passenger vehicles but to "translate" commercial vehicle trips into passenger equivalents
(VEQs) before assigning vehicle trips to the highway network. This practice was
initiated with the recognition that trucks are slower, wider, and longer than cars and that
they affect traffic flow and the performance of all vehicles on the network. The purpose
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is to do one aggregate trip assignment, using passenger vehicle equivalents to represent
commercial vehicles. The VEQ factor is as follows:

. 1 B truck or light commercial vehicle = 1 passenger vehicle;
. 1 medium commercial vehicle = 2 passenger vehicles;
. 1 heavy commercial vehicle = 3 passenger vehicles.

In general, the 1985 Highway Capacity Manual suggests that an urban freeway with
10 percent trucks in the traffic stream and grades below 2 percent has an impact
equivalent to 2 to 4 passenger vehicles. The effect of heavy trucks was found to increase
dramatically with the gradient of the roadway; however, as the percentage of trucks in the
traffic stream grew, the effect of additional trucks declined somewhat. The Caltrans
Urban Freeway Gridlock Study, however, revealed that research developed for the
National Cooperative Highway Research Program (NCHRP) suggests that the 1985
Highway Capacity Manual VEQ estimates are still slightly overstated (Caltrans, 1988).
More recent research for NCHRP suggests that trucks have an impact equivalent to 1.5 to
2.0 passenger cars. An MTC internal memorandum, however, suggested that the Bay
Area freeway terrain, often with grades of 3 to 4 percent for distances of at least one-half
mile, causes large trucks to have a greater impact on traffic. The MTC memorandum
suggested that the "6 to 10 passenger car equivalent" should be used in analyzing truck
impacts in the Bay Area and not the 1.8 to 2.8 estimates that Caltrans suggested
(Metropolitan Transportation Commission, 1989). The literature suggests that there is
not a complete agreement on passenger vehicle equivalencies on freeways. The research
is limited and inconclusive. For the purpose of truck modeling, VEQs should be used
with caution. Moreover, VEQs used should reflect factors such as the topography or
grade of the freeway network, the length of different grade changes, congestion level, or
whether a segment of the freeway is winding and narrow or straight and wide, etc.
Further research and data collection is needed to analyze the affects of trucks on different
freeway traffic conditions.

Truck Travel Demand Forecasting and Pavement Management

While there are numerous studies on the effects truck characteristics (weight, axle
configurations, tire properties, braking, etc.) have on pavement design and management,
there have been few studies in the literature concerning the use of truck travel demand
forecasting for pavement design and management. Trucks have often been cited to create
the most damage to pavements in the urban roadway system, yet many metropolitan areas
have found that limited information on truck travel in their respective regions have
limited their ability to relate traffic forecasts with pavement design and pavement
rehabilitation programs. Similar concerns have focused on pavement deterioration
associated with trucks in general and specific truck types in particular. Such concerns
have obvious importance in, for example, developing pavement design and management
practices, and in establishing weight restrictions and highway cost allocation policies in
an urban area.
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Three studies have attempted to discuss the role truck forecasts have in the
pavement design process and highway cost allocation. The first report by the Minnesota
Department of Transportation discussed the role truck forecasts have in the pavement
design process (Hage, 1982). It examined the effects truck traffic have on pavement life.
Furthermore, the report briefly discussed the weaknesses of the existing truck forecasting
process for use in the pavement selection and design process. The report found that in
Minnesota, the trend was to use more larger trucks. This was consistent with the general
trend of more capital-intensive modes of economic activity. Second, more and more
shippers were found to abandon railroad freight and rely more on trucks. Third, the
report cited that the multi-lane, full-access interstate highway system has undoubtedly
enhanced trucks’ competitive position by shortening delivery times and reducing labor
and vehicle operating costs. Moreover, 5-axle trucks were found to effect the most
damages on pavement structure. Thus, it was determined that the forecasting process for
this class of trucks, as well as for the entire truck fleet, needed further assessment. In
particular, there were concerns over the reliability and accuracy of the forecast data in

predicting pavement wear.

The first truck forecast reliability issue centered around truck volume forecasts.
The report cited that the design and improvement of a pavement were made on the basis
of a single vehicle classification count taken in the vicinity of a proposed project. Often,
the count was neither current nor ideally located. Furthermore, the report cited that there
were demonstrated deficiencies in load forecasting on the basis of a single traffic count,
no matter how recent or well located. The report also_stated that there were daily,
weekly, and seasonal variations in truck travel that would affect pavement wear. It
maintained that the existing forecasting procedures did not give adequate attention to
these variations.

In summary, the Minnesota DOT report suggested that the current method of
forecasting truck travel for pavement design and pavement management might be
inadequate. Truck forecasts based on single vehicle classification counts at a limited
number of locations may reduce the accuracy of the forecast. Furthermore, using the
limited data to make 20-year truck traffic forecasts would be formidable. For
metropolitan areas, understanding the origins and destinations of truck travel (where
trucks enter or exit critical urban roadways) by vehicle classification, weight, etc., would
not only improve truck forecasts, but improve the accuracy to the pavement design and
management process. Better truck travel data would help improve pavement
deterioration models. Improved heavy truck data, specifically, would help identify
pavement "hot-spots,” places that are most affected by damages caused by heavy
commercial vehicles. Moreover, better truck travel data would likely help identify user
costs to the pavement system. Being able to forecast truck volumes and truck types using
a certain portion of a facility would help pavement managers better estimate the

distribution of user costs of that facility.
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Chapter Six
COMPUTERIZED DATA COLLECTION OF TRUCK TRAVEL
INFORMATION

Recently, the Intermodal Surface Transportation Efficiency Act (ISTEA) has
called for improved data collection and management techniques of Intermodal Facilities.
This has spurred the development of computerized data collection methods and related
technologies. The Federal Highway Administration (FHWA) has recently funded several
case studies that evaluated the use of handheld computer devices for collecting truck
travel survey data. Current procedures use manual survey techniques where interviewers
solicit responses and records them on a survey form or where respondents are given
printed questionnaires to fill out and return. Telephone surveys, mailout-mailback
questionnaires, or face-to-face interviews are the most common types of survey
techniques. Recent studies have asked whether manual survey techniques themselves are
accurate and useful in serving data needs. Compounded with rising costs of conducting
surveys, several case studies were conducted to evaluate various computerized data
collection methods.

Street Smarts, a transportation planning and engineering company based in
Duluth, Georgia, recently tested the feasibility of using computerized data collection
devices for collecting truck trip generation data.®”

Handheld computers, called Personal Digital Assistants (PDA’s), were selected
for analysis based on the following criteria:

e Should be small and lightweight;

¢ Have a sufficient battery life for daily survey needs;

¢ Have a sunlight readable display;

¢ Have means of easily transferring data to a computer for data aggregation;
¢ Have a time-of-day clock for stamping date and time records; and

¢ Have sufficient memory (RAM) for daily survery purposes.

Out of the 4 available PDAs evaluated - the Tandy Zoomer, the HP 95LX, the

Apple Newton, and the Sharp Wizard - the Tandy Zoomer was selected as the data

collection device best-suited for the desired data collection activity. The approximate

price of the Tandy Zoomer is $599 per unit. See Appendix XIV for a description of the

price and characteristics of each tested PDAs and a photo of the Tandy Zoomer. Some of
_its features include:

e Touch screen capability
e Character recognition

! Information obtained from an information packet sent from Street Smarts to MTC staff.
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e PC Compatible processor
¢ Big display of characters.

The software developed for the data collection survey form allows the interviewer
to make observational entries as the interviewee approaches. It allows the interviewer to
enter the answers to interview questions by selecting the desired answer options. The
observation and interview entries were also designed to have menu selection responses as

often as possible.

Recently, Street Smarts was contracted by the Federal Highway Administration
(FHWA) to use handheld computer data collection devices to conduct truck origin-
destination and commodity surveys. The purpose of the project was to evaluate existing
technologies most appropriate for computerized data collection. The project objectives
were to test and develop data collection methodologies and software for computerized
data collection at Intermodal Facilities. After the Tandy Zoomer was selected as the most
appropriate handheld device, a survey instrument was programmed into the Zoomer as a
sample data collection form and used in 3 case studies in Georgia, Florida, and Texas.

In the first case study, a truck survey was conducted at a truck weight and
inspection station on I-85 in Georgia. Due to adverse weather conditions, only 131
surveys were collected. Drivers were chosen randomly and directed to park their trucks
at the weight station for the interview. This first case study provided information on
possible modifications of the existing survey form. Specifically, more precise selections
for some commodities and some pickup and delivery choices were identified.

The second case study was at a weight station on I-4 in Plant City, Florida. At
this location, 465 surveys were conducted. Four truck parking spaces were used as
survey stations. The third case study was conducted at a weight station on I-10 near
Houston, Texas. During a 6-hour period, 345 surveys were completed.

In comparing the computer survey technique to manual methods, several
conclusions were drawn. First, computer survey tools enhance the accuracy of the data
collected because of reductions in the number of internal errors in responses, the use of
pick lists, and the field review of data records. Second, computer survey tools also
reduce the collection time for each survey by 1) automatically recording the starting and
end times of each survey, 2) calculating the data collection time, and 3) creating data files
that do not have to be re-entered before it can be processed. The manual survey requires
that all data be re-entered before processing. Thus, the data entry process significantly
increases the chance of error. Third, computerized data collection reduces the cost of data
collection by abolishing the need for data entry and transfer. Moreover, it allows the
survey instrument to be changed easily without having to reprint new forms each time a
change is made. Lastly, handheld computer devices replaces the need for interviewers to
carry extra pencils, erasers, survey forms, or clipboards. This increases the ease of
conducting the survey in the field.
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Chapter Seven
CONCLUSIONS

THE NEED FOR TRUCK TRAVEL DATA

Truck travel and goods movement is essential to the economic vitality of an urban
area. Trucks not only act as the “supply-line” from warehouses to points of consumption
(whether they be retail stores or residences), they connect intermodal freight facilities
(seaports, airports, railroad and freight terminal facilities). As important as truck travel is
to a region, it also has negative effects such as traffic congestion, truck-related accidents,
air pollution, noise, and pavement deterioration. In order for an urban area to undertake
comprehensive truck/freight planning, accurate and reliable truck travel data is needed for
analysis.

Truck travel data for urban areas are important for the following reasons:

In terms of metropolitan area planning needs, improved truck travel data could be
used for the following purposes:

1. Truck travel model development

Truck trip generation

Origin and destination analysis

Local and freeway route assignments

Congestion and speed simulations

Travel time analysis

Analyze impact of toll facilities

Spatial and temporal (time-of-day, day-of-week, and season) analyses

2. Corridor/Route analysis
e Evaluate route/corridor traffic management proposals for freight impacts
e Provide information on truck travel to formulate traffic management plans
during roadway reconstructions
e Assess impact of truck route reassignments or closures

3. Air quality modeling
e Estimate truck emissions

4. Intermodal Freight Planning
o Facilitate seaport planning
o Facilitate airport planning
¢ Understand competition and demand of different freight modes
¢ Provide data to develop performance measures for Intermodal Management
Systems as required under ISTEA
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5. Pavement Management Planning
o Evaluate and design road geometrics
o Help calibrate pavement deterioration models

6. Truck restrictions and enforcement
e Route restriction analysis
¢ Dangerous goods movement regulation and enforcement analyses
e Truck driver safety programs

7. Facilitate public-private partnership
e Open dialog with private freight industries in gathering data
e Provide truck travel data to public and the freight industry for research and
analysis
e Freight-economic analysis

TRUCK SURVEYS & TRUCK TRAVEL DEMAND FORECASTING
LITERATURE

This literature and state-of-the-art review reveals that few urban areas in the country
have had extensive experience in conducting truck surveys and truck travel demand
forecasting. Most metropolitan planning organizations (MPOs) or regional transportation
planning agencies continue to generate their truck trip estimates based on origin-
destination surveys conducted in the 1960s and 70s. In the last ten years, only a few
metropolitan areas, namely Chicago (1970 and 1986), Ontario (1978, 1983, and 1988),
Vancouver (1988), Phoenix (1991), Alameda County, California (1991), New York-New
Jersey (1991-94), El Paso, Texas (1994), and Houston-Galveston (1994) have undertaken
significant efforts to collect truck travel data or develop new techniques in forecasting
truck traffic. Out of the eight urban areas, only Chicago and Phoenix have had their truck
model development and methodologies documented in detail, and only Ontario and the
Port Authority of New York and New Jersey have systematically and continuously
collected truck travel data.

TYPES OF DATA COLLECTED

The eight most recent truck travel surveys all collected origin-destination
information (see Table 7-3). With the exception of roadside surveys conducted in New
York and New Jersey, most truck surveys requested land ‘use at destination and truck
odometer readings from the respondents. Most surveys seemed to classify trucks by
weight, number of axles, or by truck type. This is reflected in the collection of one or
more of the above truck classification information. With the except of roadside surveys,
all other survey types included trip diaries that required respondents to either report over
the phone or to fill out and return. Most surveys that included trip diaries (Chicago,
Phoenix, El Paso, Houston-Galveston, and Alameda County) also collected data on trip
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start and end times. The commodity data collected ranged from a simply classification of
commodity by type to detailed description of the actual commodity being carried. The
Ontario survey is the only commercial vehicle survey that gathered information on truck
driver characteristics. The El Paso commercial truck survey was the only survey that
collected route choice information for the surveyed trip.

USES OF TRUCK SURVEY DATA

The most common uses of truck data are for regional truck travel model
development and corridor/route analysis. Chicago, Phoenix, El Paso, and Vancouver
have used their truck survey data to develop regional truck travel demand models.
Ontario has seen the most use of its truck survey information. The truck data have been
used for time series comparisons, evaluation of road design and geometrics, pavement
management planning, truck-related accident analysis, dangerous goods movement
regulation and enforcement, understanding truck driver characteristics and for planning
truck driver education programs. El Paso has mainly used its truck data for regional
travel and truck emissions modeling. The Port Authority of New York and New Jersey
has used its truck data for traffic management purposes during highway and bridge/tunnel
reconstructions. It has also used the truck data for extensive freight-economic analysis.
Chicago has used its truck data to generate truck activity maps of the Greater Chicago
region. Truck speed simulations and modeling the effects of toll facilities on truck route
choice have also been analyzed.

TRUCK TRAVEL SURVEY METHODS USED

The most common survey method for conducting truck travel surveys in urban areas
was the combined telephone-mailout-mailback method. Three urban areas in the country
- Phoenix, Alameda County, California, and Houston-Galveston - have recently
conducted truck travel surveys using this method. The most common source for drawing
the survey sample is the Department of Motor Vehicle (DMV) registration files. Other
sample sources include lists of truck registration files available from commercial vendors
(R.L. Polk, Texas Vehicle Information and Computer Services, Inc., etc.). However, to
collect truck trip log data, a sample of employers is more effective than a sample of
registered vehicles. Vehicle registration data has several disadvantages. First, firms with
large fleets are more likely than firms with small fleets to be selected for the survey
sample. Studies have found that truck travel for small firms vary widely, and firms with
small truck fleets were found to make frequent short trips (Rawling and Reilly, 1987).
Second, because many owners lease their trucks, a sample of employers showed that they
are more capable than truck owners to complete the trip log. The 1991 Barton Aschman
study of truck travel in Alameda County found that a sample of employers was more
likely to be representative of truck usage than a sample of registered truck owners
(Schlappi, 1993).

The second most used survey method was the roadside interview method. The
Province of Ontario, Canada and the Port Authority of New York and New Jersey have
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conducted numerous roadside interviews. In general, the combined telephone-mailout-
mailback survey method is more cost-effective and yields a reasonably high response
rate. Roadside interviews produce very high response rates with complete information.
Moreover, they are ideal for cordon surveys or surveying trucks traveling in from outside
the survey area. A summary of different survey characteristics for eight urban truck
travel surveys is found in Table 7-1, and a summary of different truck travel survey
methods (typical response rate, advantages, and disadvantages, etc.) is found in Table 7-

2.
NUMBER OF COMPLETED SURVEYS AND RESPONSE RATE

The approximate number of completed surveys from the eight urban truck surveys
varied from 188 to 19,225. In general, roadside surveys produced the highest number of
completed surveys and the best response rate (nearly 100 percent). Mailout-mailback
surveys produced the lowest overall and item response rates (See Table 7-1 and Table 7-

2).
SURVEY COST

Telephone interviews are the most costly to conduct. They require a large amount
of staff and time for data collection. “Phone-tagging” is a common problem which is
time-consuming for this survey method. Combined telephone-mailout-mailback surveys
are the most cost-effective to conduct. They yield reasonably high response rates over
mailout-mailbacks alone. The phone contact portion of the survey can also help to assess
non-response bias when analyzing and weighting the mailback survey samples. A 1994
combined mailout-mailback survey conducted in Houston-Galveston cost $167 per

completed survey.
COMPARISON OF SURVEY FINDINGS

A summary of the general findings from various truck travel surveys are as follows:
Characteristics of Commercial Vehicles

Average Vehicle Weight

The only survey that reported average vehicle weight was the 1991 Phoenix
Commercial Vehicle Survey. The average vehicle weight per commercial trip was
11,870 Ibs.
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Table 7-1: Summary of Truck Travel Surveys in Urban Areas

Approx.
Survey Survey Survey Number of | Response Data Applications Total $/Survey
Location Year Method Completed Rate Survey Cost
: Surveys
Sear— — S e
Chicago 1986 Mailout- 3,506 25.3% Truck  travel  model $200,000 $57/survey
Mailback development
Corridor/Route analysis
Effects of toll on trucks
Truck speed simulation
model
Truck activity mapping
Ontario 1988 Roadside 19,225 96.5% Time series comparison NA NA
Interview Evaluate & design road
geometrics
Pavement  management
planning
Truck accident analysis
Dangerous goods
regulation & enforcement
analysis
Truck driver
characteristics
Driver education program
Phoenix 1991 Combined 720 30.0% Truck  travel model | $90,000(1) $125/survey(l)
Telephone- development
Mailout-
Mailback
NY. & 1991 Roadside 4,500 NA Evaluate dedicated NA NA
NJ. Interview route/corridor proposal
Traffic management for
highway reconstruction
Time  series  freight
analysis
Freight-economic analysis
Alameda 1991 Combined 2,200 79% 1-880 corridor analysis $285,000(2) NA
County, Telephone- Create  truck  travel
Calif. Mailout- submode! for corridor
Mailback analysis
& Generate 24-hour & PM
Roadside over 8,000 NA peak volumes by axle
Interview
N.Y. & 1992-94 Roadside 14,671 37.8%(3) NA $312,000(4) $21/survey
N.J. Interview
El Paso 1994 Telephone 188 42.6% Truck  travel model | $65,000(5) $345/survey(6)
Interview development
Part of regional travel
study
Truck emissions analysis
Houston- 1994 Combined 900 35%-40% Truck  travel  model $150,000 $167/survey
Galveston Telephone- development
Mailout-
Mailback

(1)  Costincluded data collection, data coding, and model development.

(2)  The cost included sample design, survey design, data collection, coding, data repomng, and mode! development. Approximately,
$5,000 was also included in the total cost for conducting vehicle classification counts at 11 locations along 1-80 and 1-880.

(3)  This was the sampling rate. No response rate was given.

(4) This was a multi-agency effort, with partnership from the New Jersey Department of Transportation (NJDOT), the New York
Metropolitan Transportation Council (NYMTC), and the Port Authority of New York and New Jersey. The survey was conducted at
18 locations with 3 interviewers per toll plaza for 24 hours.

(5)  Cost included sample design, survey design, data collection, coding, reporting, survey analysis, and model development.

(6)  The higher cost was due to a high number of incomplete surveys
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Table 7-2: Summary of Truck Travel Survey Methods

Province.

?l'rypical
Survey Place (year) | Completed Typical
Methods of Surveys Surveys (% | Response Advantages Disadvantages
of Total Rate
__Pop) — —
Telephone | N.Y.(1964) 4%-15% 40%-50% | ® High rcspons?r;te ® Can only call during busimess
Interview | Calgary(71) ®  Easy to follow-up hours
El Paso(94) ®  "Phone-tagging” problem
® Limited time on phone if
respondent is busy
®  Requires access to vehicle
registration file
Mailout- Chicago(86) 1%-5% 10%- ®  Less costly ®  Low overall & item response rate
Mailtback 45%(1) e Good response rate w/ | ® Possible bias due to better
certified mail response from some
e  Only follow-up of non- drivers/owners
responses is necessary ®  lLow response from small truck
owners
¢ Low response from out-of-state
trucks
® Need to follow-up on non-
responses
®  Difficult to ensure that the driver
will fill out the form, instead of
the owner or fleet manager who
receives the survey forms
®  Requires access to registration
file
Combined | Phoemx(91) 3%-10% 30%- e Improved response rate | ®  Same disadvantages as telephone
Telephone | Houston(94) 80%(2) over mailout-mailback survey method above
-Mailout- Alameda, alone e High cost of telephone follow-ups
Mailback CA(91) e Early identification of | ® Need phone reminders for trip
owners who agree to diary
participate & potential non- | ®  More costly than above methods
responses through phone
contact
e  Phone contact may help
adjust sample size for
mailout-mailback
Roadside Calgary(71) 8%-35%(3) | 95%- e  Complete information ®  Potential disruption to traffic
Intercept/ | Ontario(78, 100% ¢  High response rate ®  Quality and conduct of survey
Interview | 83, 88) e  Better sampling control affected by weather, lighting
NY. & NJ. *  Good representative | ®  Hazardous to survey crew
(74, 82, 85, sample of trucks entering | ®  Time constraint
91-94) or leaving a cordon line ®  No follow-up possible
Alameda o Easy comparison with | ®  Enforcement problems
County, CA mainstream traffic through | ®  Drivers avoiding the survey
©n field counts at survey station
location ®  Only represent trucks traveling on
road along survey station, not
entire region
(1) The higher response rate was due to better survey participation from large truck fleet operators.
(2) The higher response rate was due to an employer survey conducted in California (1991 Caltrans-Alameda County Survey).
(3) The higher percentage is from the 1988 Ontario survey which surveyed 57 locations over a 1,855-hour period throughout the Ontario
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Table 7-3: Types of Data Collected

Survey Survey| Survey Sample | Weight] Axle] Truck | O-D | Odometer] Commodity] Land| Driver | Route] Develop
Location | Year | Method | Source Type Use Info Info | Model
Chicago | 1986 Mailout- | DMV . . . . . Yes
Mailback
Ontario 1988 Roadside | Road- B . . . Y . .
Interview | side(1)
Phoenix | 1991 Combined| DMV . . . . . . Yes
Telephone B
-Mailout-
Mailback
NY. & 1991 Roadside | Toll . . . °
N.J. Interview | Plaza
Alameda § 1991 Combined] DMV, Yes
County, Telephone| Port of . . e . .
Calif, -Mailout- | Oakland
Mailback
&
Roadside | Road- R R . . R
Interview | side(1)
NY. & 1992- | Roadside | Road- . . . .
NJ. 1994 Interview | side(1)
El Paso, 1994 Telephone] TVICS(2) . . . . . . Y Yes
Texas Interview
Houston- | 1994 Combined] DMV . . . . .
Galveston Telephone
-Mailout-
Mailback

(1) Sample taken at roadside intercept surveys.
(2) Sample drawn from the Texas Vehicle Information and Computer Services, Inc. (TVICS) database.

Truck Size

The share of different truck sizes used varied from urban area to urban area. The
preliminary findings from the 1991 George Washington Bridge survey in New York-New
Jersey seemed to suggest a shift towards using more large trucks. The 1991 New York-
New Jersey Truck Commodity Survey, however, found that truck size was evenly split
between small and large trucks.

Characteristics of Commercial Vehicle Trips
Trips by Vehicle Type

Light trucks make more trips than any other truck types. The 1991 Phoenix survey
found that 96.6 percent of all commercial trips were made by the two lightest weight
categories. In Los Angeles, San Francisco, and San Diego (1985-87), large trucks

accounted for three-quarters of all truck travel (except travel by pick-ups and panel
trucks).

66




A |

-
i i
Y

1

—

P
Il
'
L

17Ty TTYTOTTY OTY T T T )

B

7

M

|

T

Average Trip per Commercial Vehicle

Light trucks have a higher average trip frequency than for heavy trucks. In Phoenix,
the trucks surveyed made on average 7.7 trips per day. Light trucks made on average
more trips (12.1 trips) than heavy trucks (4.7 trips).

Regional vs. Through Trips

The 1986 CATS survey found that of all the heavy trucks, almost 9 percent were
found to be “in transit”, i.e., leaving the region. Of all the commercial vehicle trips in the
“in transit” category, 44.8 percent were made by heavy trucks. The 1991 New York-New
Jersey Truck Commodity Survey found that the majority of truck traffic served the
region. Only about 7 percent of the eastbound truck traffic at the 6 crossings were
passing through. In California, the 1991 Barton-Aschman study found that most truck
trips in the San Francisco Bay Area (nine counties) are local or within-region. At five
CHP weigh stations and four bridge crossings, 98 percent of the truck trips surveyed had
either their origin or destination in one of the nine Bay Area counties.

Average Trip Length

Heavy trucks make longer trips. The 1986 CATS survey found that heavy trucks
made, on average, 24.9 miles per trip, compared to 9.6 miles for light trucks. The survey
also found 7.5 percent of heavy trucks made an average trip length of over 60 miles. In
Phoenix, vehicles in the heaviest weight category averaged 33.4 miles per trip, compared
to 11 or less miles per trip for the lighter weight categories.

Vehicle Miles Traveled

Heavy trucks log a higher VMT per day than light trucks. The 1991 Phoenix survey
found that the average VMT per vehicle for the 64,000+ Ib category was 156.8 miles,
compared to 56.2 miles for the 8,000-28,000 Ib category. The Caltrans Urban Freeway
Gridlock Study (1988) found that wholesale trade, durable goods manufacturing, and
non-durable goods manufacturing industries generate the most miles of large truck travel.
Together, they generate almost 90 percent of all truck miles of travel. Moreover, private
truck fleets owned by businesses accounted for about half of all truck miles of travel.
Most of their trips are short-haul trips (less than 200 miles). Common (for hire) carriers
accounted for the other half of all truck miles of travel. About one-third of their trips are

short-haul, and two-thirds are long-haul (over 200 miles).

Time of First Commercial Vehicle Trip

The 1991 Phoenix survey found that most trucks started their first trip between 6:00
a.m. and 9:00 am. This pattern, however, varies by weight category. Light trucks were
more likely to start their first trip between 6:00 am. and 9:00 a.m. Heavy trucks (51.8
percent), however, started their first trip before 6:00 a.m.
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Time-of-Day Distribution

Most truck trips seem to occur during the midday period. In Phoenix, the peak
period for truck travel occurred between 9:00 a.m. and 2 p.m. The 1991 Barton-Aschman
Study of Alameda County also found truck trips converging during the midday. In
Ontario, the overnight, off-peak period (8:00 p.m. - 6:00 a.m.) had the largest percent of
“through™ traffic. Only 8.7 percent of the morning peak truck traffic was “through”
traffic, and 13 percent for midday. In California, the Caltrans Urban Freeway Gridlock
Study cited that large truck travel was highest during the midday off-peak period,
comprising 5.5 percent of all vehicles in the Los Angeles and San Francisco areas, and
2.5 percent of all vehicles in the San Diego area. In the San Francisco area, truck
volumes on 1-580, east of 1-880, were highest during midday. Truck flow on 1-880/1-80,
south of SR-24, also had the heaviest volume during the midday, from 6.8 t012.0 percent
of all vehicles. Truck traffic for this segment of the freeway was heaviest northbound in
the morning and southbound during the evening.

Truck Travel During Peak Periods

The 1991 Phoenix survey found that peak period for truck travel occurred between
9:00 am. and 2 p.m. The results, however, vary by individual location. Heavy trucks,
however, have a shorter peak period (11:00 a.m. to 2 p.m.); 13 percent of total daily
commercial vehicle travel for heavy trucks occurred between this period. In Ontario,
truck volume in proportion to the total traffic volume was found to be greatest during the
early morning hours (3:00 to 5:00 am.). The survey also found that through traffic
seemed to avoid the peak period. In New York and New Jersey, over 35 percent of trucks
made trips during the morning peak period (6:00 a.m. to 10 a.m.). In comparison with
AM and PM peaks for private vehicle travel, the results found that the AM peak period
travel was as important for commercial vehicles as for private vehicles.

Truck Travel During Peak Periods as Percent of Total Vehicular Volume

In New York and New Jersey (1991), trucks at the 6 crossings represented an
average of 11 percent of the total peak period vehicular traffic. Large trucks accounted
for 45 percent of the peak period truck travel, and over 35 percent of trucks made trips
during the morning peak period (6:00 a.m. to 10 a.m.). In Ontario (1988), trucks were
found to constitute 17 percent of the total vehicular traffic. The 1988 Caltrans Urban
Freeway Gridlock Study found that few highly congested freeways in California have a
high proportion (more than 10 percent) of large trucks in the traffic stream. At 90 percent
of the 78 sites sampled, large trucks were 9 percent or less of all vehicles. I-5, I-605, I-
710, and SR-60 in Los Angeles and 1-80, 1-580, and I-880 in San Francisco were
identified to be highly congested with more than 10 percent of the traffic comprised of
large trucks.
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Day-of-Week Distribution

Truck traffic typically occurs on the weekday. A 7-day classification count for the
1988 Ontario survey found that truck traffic was highest on Wednesdays, and Sundays
produced the least amount of truck traffic.

Average Trip Duration

The 1991 Phoenix survey recorded that the overall average trip time for truck travel
was 28.1 minutes. Trip time generally increased with vehicle weight.

Truck Travel by Facility Type

Few surveys or studies have attempted to analyze truck trips based on facility type
used. Only the Canadians used facility types to classify their truck trips. The 1991
Barton-Aschman Study also attempted to collect data on facility type used for each truck
trip. The result found that many of the approximately 5,000 daily truck trips in the Port
of Oakland area are local trips that never access a freeway.

Route Choice for Return Trips

The only survey that analyzed route choice for return trips was the 1991 New
York and New Jersey Truck Commodity Survey. It found that 73 percent of the truck
drivers interviewed in the toll direction indicated that they would use the same route for

the reverse trip.

On-Street Stops

The 1991 Phoenix survey was the only to report the number of on-street stops made
by trucks. The results found that over one-third of all commercial vehicles stops were
made on-street. Light vehicles made half of their stops on-street.

Commercial Vehicle Trips and Land Use

Trips by Land Use

Light trucks make more residential trips than any other truck category. The 1991
Phoenix survey found that trucks in the medium weight category made significant
proportion of trips to residential areas. These trips were speculated to be largely solid
waste pick-ups. Heavy trucks in the survey were also found to make high proportion of
trips (26.7 percent) to residential land uses. Analysis showed that the reason could be
that heavy trucks, to a large extent, were used to delivery construction materials,
including lumber and ready-mixed concrete to residential construction sites. The 1991
Phoenix survey also found that of the total number of vehicles used for commercial
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purposes, 41.9 percent were also used for travel between home and work. The 1986
CATS survey found that light truck trip ends dominated all land uses, except for the
landfill and in-transit categories. Retail attracted many more light and medium truck
trips. The survey also found a strong relationship between heavy trucks and
terminal/warechouse land uses; 42.6 percent of heavy trucks were destined to
terminal/warehouse facilities. The 1991 New York-New Jersey Truck Commodity
Survey found that most trucks were traveling within the region and to other warehouses
or points of consumption within the region (retail stores, residences).

Facility of Trip Origin

In New York and New Jersey, warehouses were the predominant points of origin -
45 percent of trucks originanted from warehouses. Of the nearly one quarter that
originated from factories, nearly 60 percent came from factories within the region.

Activities at Trip Ends

The 1991 Phoenix survey found that light trucks were heavily used for service
delivery and personal business. Heavy trucks were most used for loading and unloading
cargo at their trip ends.

Other Truck-Related Findings
Truck Travel and Dangerous Goods Movement

The Ontario survey (1988) was the only survey that obtained information on
dangerous goods movement. It found that a total of about 5 to 6 percent of all truck trips
surveyed involved the carrying of dangerous goods. Flammable liquids (47 percent) were
the most frequently transported dangerous goods, followed by compressed gases (24
percent), and corrosive substances (20 percent).

Truck-Related Accidents

The 1988 Caltrans Urban Freeway Gridlock Study found that 5 to 10 percent of
all truck-related incidents were found to cause major 1nc1dents which closed two or more
freeway lanes for at least two hours.
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RECOMMENDATIONS

In light of the study findings, this report recommends the following for conducting a
regional truck travel survey and truck travel demand forecasting:

Survey Conduct
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For internal-to-internal or internal-to-external truck trips, draw the survey

sample from the DMV registration file. Conduct either a telephone or mailout-

mailback survey, or a combination of both to obtain a better response rate.

For external-to-internal or external-to-external truck trips, conduct roadside

intercept surveys at various facilities and links in the network. The best places

to conduct them are “weigh-in-motion” stations. This would minimize traffic

delay for the mainline and would be safer for the survey crews compared to

conducting the survey at the roadside.

Consider conducting intercept surveys at bridge toll plazas. For a better

explanation of how to conduct roadside surveys at toll plazas, review the

experiences in New York and New Jersey.

For roadside interviews or cordon surveys, conduct vehicle classification counts
at the same time and at the same location where the actual survey/interview is
conducted. This will provide the basic information for sample expansion and
analysis.

For obtaining trip diaries, using a combination of fleet-employer samples and
truck unit samples is desirable. Sub-sampling fleet employers will provide
better sample control and reduce the problem of oversampling large fleet
operators.

Oversample smaller or individual truck operators. The 1986 CATS survey has
shown that large fleet operators tend to respond better (more manpower, time, or
incentive to reply to surveys) and smaller operators tend to yield higher non-
responses.

To reduce the cost of conducting a full-scale truck survey, consider making the
survey a multi-agency effort.

Consider soliciting the help of private freight/trucking agencies or
organizations. Open a dialog with interested parties to facilitate cooperation and
to request assistance. Working partnerships with the freight/trucking industry
will help in designing and testing pilot surveys and in collecting data that would
meet the needs of the private sector, as well as the public sector.

Truck Travel Analysis

Time-of-day (24-hour), day-of-week, and seasonal variations in truck travel

should be examined.
Analyze trips by facility types used (include questions that obtain facility type

information for each trip).

71




Conduct further analysis on the impact trucks have on peak period congestion.
Several surveys (New York, New Jersey, and Ontario) have found that in
comparison with AM and PM peaks for private vehicle travel, AM peak period
travel was as important for commercial vehicles as for private vehicles.

Estimate total truck hours of delay by facility to help reduce truck operating
cost.

Conduct further analysis on the impact of truck traffic on pavement, especially
the impact of waste-refuse trucks and buses (considered as "passenger-carrying
trucks") on residential arterials and streets.

The origins and destinations of trips that begin and end within the study area
should be geocoded to the transportation analysis zones (TAZs) rather at the city
or zip code level. This would improve the accuracy of truck trip generation
models based on zonal socioeconomic attributes.

Exercise extreme caution when using or applying vehicle equivalency factors
(VEQs) in truck travel analysis.
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This section contains a copy of the 1990 NTACS-1 questionnaire. Not all NTACS
reported data are included in the NTACS Public Use File mainly due to high item
nonresponse rates. '
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aggregated for confidentiality reasons.
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APPENDIX II
NTTIS Survey Form



1 71 71 71 71 T

B

1 T

3

YT

1

1

State Selection No. Date Code

1 2 3 4 3 .

NTTIS COMPANY &
POWER UNIT DESCRIPTION

COMPANY DESCRIPTION
OPERATING AUTHORITY:

Is ehin & daily reatal Kr vest "}-——- SKIP to Power Unit Description below.
Is this truck govt. owned? Yes( 16 .
{city/county/state/federal) ]

Do any of your trucks ever carry goods interstate (across state lines)?
PRIVATE 11— 12

(Carry own goods)
U 11 ¥ES — Are you{ pop jine 1 12 (I¢C Authorized [ 12
(Carry other _.{ {cosmon/contract) - I8 the owner ves (12
pecple’s goods) Exempt 12 ! also the driver? W [ 12
PRIVATE { N ———p (14
{Carry own goods)
1 1230 — Are YoU{pop yipg | )3 =——mm———3— [ 15 —= Te the owner vest )
(Carry other n also the driver? N 1 )2
people's goods) .
{ruwm [ G B
U 19 UNROM = L pon wre (12 > Is the owner s (1
10

also the driver? NO l“lz

POWER UNIT DESCRIPTION
Verify the make, model year, and VIN, and ask for the model name
and company unit number.

1. Make * Year: 19 VIN

—

2. Model Name Company Unit Number

3. EDITOR: Code the base state of operation
B

4. POWER UNIT TYPE 6. CAB STYLE
Tractor [ 18 Cab Forward {11
Straight Truck [“ll Cab Over {132

Short Conventional [ }3

STRAIGHT TRUCK Med. Conventional [ ]4

BOg:’nSTYLE. {12 Long Conventional {‘.]5
Flatbed {12
Tanker [13 7. FUEL
Refrig. [ 15 Gas [ 12
Dump [ 16 Diesel (12
Refuse {17 Other {13
Other (“] 8 (Specify) "
(Specify) . 8. Power Unit EMPTY WEIGHT:
Two [ )2
Three [{1)3 9. Power Unit LENGTH:
Four + [ 14 e
” % 27

10. Estimated Annual Mileage for this power unit:
ERET IR TR T TR Y
11. Percent of annual mileage for each trip type for this power unit:

e Local (Pickup and delivery, with 50 mile radius) %
35 34 37
s Short Haul (Intercity, one-way, distance 50-200 miles) S
. 3% 3 a0
s« Long Haul (Intercity, one-way, distance 200+ miles)
FTEE It
12. Does this power unit ever pull twin trailers?
[ ) Yes Percent of annual mileage with twin trailers: ——
[ ] No (Enter 000.) “ 6w

__ %) (Total=100%)




D g aid

e M-

Selection No.

T "3 3 4 3

Date Code
]

Quarter

Survey Date ___ __/_ . o/

' NTTIS SURVEY DAY TRIPS

TRIP _ __
1 ] L ]
; 1. CPERATING AUTHORITY (Private Carriers only)
. Were you operating for-hire (e.q., on backhaul)?
! [}2 No
: [ )2 Yes Was it as? ICC (common/contract) 112
i o Exempt (interstate hauling only) {13
! Intrastate for-hire ["]5
! .
[ 2. DRIVER AGE: Yrs. 3. DRIVER YEARS WITH COMPANY: Yrs.
113 12-1 -3 .
> 4. CONFIGURATION: Any trailers? No [ ]2
o« Yes (“12
a Power Unit 1st Trailer 2nd Trailer 3rd Trailer
a Type: Semi {11 .
> Full [ ]2 Full [ }J2 Full {2
< Utility [ }J3  uvtidity { )3 Utiliey [ )3
. Other { ¢ Other { 14 Other { 14
o) None [") 5 None (u] 5 None [") 5
) Body: Van ()1 wvan {11 vVan {1
«< Flatbed { 12 Flatbed [ ]2 Flatbed { ]2
< Tank {13 Tank [ 13 Tank [ ]3
o Auto C. [ }4 AutoC. [ }4 BAutoC. [ J¢
l.I:I. Dump { 16 Dump { 16 Dump [ le
o Other [”l 8 Other tn] 8 Other (nl &
2 Y . (Specify) (Specafy) (Specify)
x No. Axles Used:
w EE) 34 1) 2
> Lengths (Ft):
7% 3537 pI L 3N
Empty Wts (Lbs): N
wa (13 I —31-1s
5. CARGO: {1 {1 { [ )
$7-58 3940 o142 63-64
Cargo Wt (Lbs):
[1524] PAS L) 7780 -3
Hazardous Carge Yes [ 11 "Yes [ 12 Yes [ 112 Yes [ )2
No l”lz No [ ]2 No [ 12 No [ )2
6. GROSS COMBINATION WEIGHT for the trip (Lbs):
[ {1}
R
1. sStarting Point Time:
: (City) (State) Ml ) PMl )
2. End Point Time:
(City) (State) AaM{ ] PM{ ]
3. via
(Describe route/give road nos., etc.)
1] .
©
< . 4
w 4. Total Miles for Trip: -
W1
= 5. Breakdown of Mileage:
=
LIMITED ACCESS US/STATE/MAJOR ARTERY OTHER
Day Wight Day Night Day Night
(6am-9pm) (9pm=-6am)| (6am-9pm) (9pm-6am) (6am=-9pm) | (9pm—-6am)
Rural: .
14-17 18- 22-28 26+29 30-33 Lo L4
Sm Urban:
{(Ptak & Crangs)
38-41 4345 4449 $0-33 S$4-57| $8-61
Lg Urban:
(Yallow}
43-68 6649 70-73 74-77 78-01 21-88
6. Specific Large Urban Area: {1) (Over)
6 & »
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APPENDIX III
1986 CATS Commercial Vehicle Survey Form
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CHICAGO AREA TRANSPORTATION STUDY

ILLINOIS DEPARTMENT OF TRANSPORTATION

300 WEST ADAMS STREET  CHICAGO, ILLINOIS 80608
TELEPHONE : 793- 34684

1986
COMMERCIAL VEHICLE SURVEY
Vehicle Trip Record

THIS TRIP RECORD WILL ACCONPANY THE ABOVE YEMCLE FOR A PERIOD
OF 74 MOURS BEGIANING AT 1791 A OR TUESDAY, £ EBRUARY 75, 1885,

n o CONFINENTIAL .
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ﬂ-c[ulr-l,i-luy. and wnll br wovd b llﬂ‘ll‘f.‘/l.!;:l‘:rl’ pu—' -
pores oaly,

. | "

Y
- —m-m
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- QU
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e sy o0 ooy Please 1ovp 2 recerd of e mirndoy of Toeriey, Fevewary 13, 1906,

SOTE % B wealowr o0 Ut fop 18 3 Mad Bhak g wwbic it 1l e Jnshie 1o romplete 8 IvI? and movel
whday, S planse heop the Trap Rrcasd o Baafher doy Lober i Ihe Same werk

Aot The S

AN wlnaohor cofiocied Bon e Servey w0 Beaied w e shwtel cashdence Role Bl we s
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LICENSE PLATE NUMBER .
(Tt st contwm Bat the Tig Record 15 on he veincle for whch 1t 15 mimnded)

1 the vebicle’s normal werk is berog conducted by another (st i3, Gifferent)
vohicie, Bea plense send the book aut wiik the swbstihile veincle

LICEWSE PLATE OF QTRER VEMICLE | _ |, o s e e

IF THE LICENSE PLATE MAS RECENTLY BEER CHANGED, ENTER WEW PLATE NUMBER

HERE: _ — - ——

STARTING ADORESS | 1701 A, FEBRUARY 1, 19%:

AT MIDNINT, THIS VENICLE WAS (Chock wheeh spplies:
) PARNED OW STREET
1) PARKED O COMPANY PROPERTY OR M COMPANY GARAGE
) PARKED ON PERSONAL PROPEATY OR W PERSONAL GARAGE
L3 ™ TRANSIT[ That is, o work)
LI OUT OF STATE

1F THE VEMCLE WILL NOT WORK ON FEBRUARY 25, 1906 BECAUSE THERE 1S NO WORX

FORIT, CHECK This sox (D
IF TRE VEHICLE WILL NOT WORK ON FEBRUARY 25, 195 BECAUSE IT 1S MOT

OPERATIONAL (For sade; W for service olc) Chech s bon {7

NOTE: Tins may fshe you back tu e kp of the pige lo
onley the piate sumber of 3 subsiiiule vehacle.

CONTACT PERSON FOR CATS TO FOLLOW UP WITH:

&8




"

S

START TME:
START ODOWE TER READING:

Sehaur

V—may

>
Foaemeees

RANE AND ADDRESS OF STOP
{Plowse Incivde 2t Code)

STOP TINE
STOP ODOMETER

ON-STREET

ST OFF-STREET

™IP L

™2

TRIP )

™P4

TRIPS

TRIF G

TRIP ]

TRiPQ

aa

oa

0o

ao

oo

ao

oo

aa

ACTIVITY AT STOP (Chock ane)
Pick wp, Lond

Duog oft, Untosd

Leod and Unlesd

Ges Up Vebicle

Neal of other persone!

oooao

opgooao

o0ococao

0ogaoo

ggoodao

cogog

acaogaga

00QoooD

LAND USE AT STOP
{Chock oo}

Residmtiol
Retail
Venvtactuting

Tmmﬂmmﬁd
Conmunic aliows/Warehous ing,
nciuding Wholesale

Mmhmm
Wssovms, Scheols, Llhﬂu

Otirce & Sarvices, incl, Finance
Res! Estats, Inswisncs,
Hosprtats

Ohet (Weite a)

0D 0o o 000

O g o aoog

O 0 0o aaQoa

0O 0O 0o a00

0 0 0 Qao

o O 0o aaa

0O 0 0O .aa

O O 0O QGco

TRUCK TYPE (Chack one)
Steaight Treek

Teacte + Semibsiter
Tracior + Trsite

Bodtait

Qoag

goaoo

0ogao

cooa

0goo

0oooo

coaa

agoaog

PR




START TIME",
START ODONETER READING:

T
% wawe anp aDDRESS OF STOP
P (Plaase Inciude 21p Code)

Oy *

STOP TiNE
STOP OOOMETER

ON-STREET
OFF-STREEY

RIP9

TRIP 10

9

THANK YOU FOR TAKING PART IN THIS IMPORTANT STUDY OF
COMMERCIAL VEHICLE ACTIVITY,

IN THE SPACE PROVIDED, WHICH FOLLOWS, PLEASE TAKE THE
OPPORTUNITY TO MAKE COMMENTS,

oa

ca

ACTIVITY AT STOP {Check ome)
Prck w, Load

Drop off, Unlond

Lowd and Uniond

Gas Up Vehrcle .

Weal of ather personal

0GOo0Oo

ogoooo

LAND USE AT STOP
{Coeck one)

Residantial

Retad

Monwisctwng

Treasportation/ Utihtres/
Communications/Warehous ing,
including Wholessle

Public & Government, incl,
Masevas, Schools, Libranes
Otfrce & Swwices, ncl. Finance
Real Estate, tnswrance,
Hospitals

Othey (Wrife m)

O O 0o 0oo

O O 0o gao

TRUCK TYPE (Check one}
Stiaight Truch

Tractor + SemEmter
Tractot + Traler

Bobla)

0ooo

Dooo

10

IF THE VEHICLE MAKES MORE
THAN 10 TRIPS FOR THE DAY,
WRITE W THE TOTAL NUMBER
OF TRIPSHERE:

FINAL STOP ADDRESS

FINAL ODOMETER READING:

WHAT 15 THE MOST COMMON
COMMODITY THAT THIS VEHICLE
HAULS?
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CHICAGO AREA TRANSPORTATION $TUDY
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APPENDIX IV
1991 Phoenix Urban Truck Travel Survey Form
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B MAR CODPAASSOCIATION*OFs GOVERNMENTS

Transportation & Dlanning Office 1730 westackson srecy
Phocnix. Arizona 85007
(302) 255-7867
Dear Truck Owner,

Enclosed you will find a Vehicle Trip Record designed to study commercial vehie),
transportation and travel activity. The survey will play an inportant part ;
planning for future transportation needs here in the Valley. We are interested ir.
learning more about the day-to~day travel behavior of commercial vehicles in Marice i
County. We need your help. The vehicle with the license plate number listed on tia '
label attached to the survey is-the vehicle that should have its travel uctiv.tt(
recorded on this Vehicle Trip Record. By having the driver of that wvehicle £111 out i
travel log for Jjust one day, you will help us learn more about how to help addres,
Arizona’s transportation concerns. We need the travel activity of that vehicle to;
Tuesday, October 3, 1989.

ABOUT MAG

The Maricopa Assocliation of Governments (MAG) is a wvoluntary sssoclation of 1o¢q
governments that does transportation planning for Maricopa county. Research studie:
about transportation are conducted so that we can learn more about how to solw
traffic problems that affect the Valley. We also maintain computer programs that hel;
us to project future traffic patterns.

ABOUT THE STUDY

This Vehicle Trip Record is being filled out by several hundred commercial vehich-
drivers in Maricopa county. Vehicles are randomly selected to participate in th
study, and yours is one that has 'been selected. The information about the use of you
wehicle will enable MAG to understand "a day in the life" of this county’s fleet o
commercial vehicles. We want to know what the vehicle is used for and where it goes
We are interested in the vehicle, but we need your help. By filling out the Vehicl
Trip Record, your driver will be giving us information that we cannot get anywher -
else. Through your record, we will learn more about that vehicle and others like it.

ABOUT THE RESULTS

All information gathered for this study is coming from individuals just 11ke' yo!

, drivers who are filling out identical Vehicle Trip Records. All of the informatic

will be treated with the utmost confidentiality. We will use the information only £(°
MAG purposes, to help us prepare future transportation improvement programs. Progra
that we hope will help you.

You really count to us. Can we count on you? In expectation of getting your he-
with this study, I thank you. If you have any concerns about participating in t
research, please call our Survey Information telephone line at 967-4441.

To proceed, the addressee should complete the £irst page of the Vehicle Trip Recc
and then forward the record to the driver of the appropriate vehicle as indicated
Page 1. -

Yours appreciatively,

St

MAG Transportation & Planning
Office Manager .

A Voluntary Association of Local Govemments in Maricopa County
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ADOT COMMERCIAL VEHICLE TRIP RECORD
e*s A Personal Message To The Driver Or Drlvers #*¢
If you have any questions, please call our Survey Information telephone line 967-4441.

Who should we contact if we have questioas about your Vehicle Trip Record?
NAME

TELEPHONE NUMBER

X X
INSERT LABEL HERE

X X

1. What s the starting address for the vehicle listed o the label above on the date (the first Toesday, Wednesday or

Thqsdﬁdmyouteodvedthis:mcy)? Picase be specific! Indicate St., Ave., North, South, East or West, nearest inter-
section if street address s minown.

Street Address:

2. Please look at Figure 1 and determine which vehicle looks most like this vehicle, In the space provided below, write in _
the letter next to the pictare of the vehicle which looks most like this vehicle. (If this vehicle normally operates with one or
gore trailers, write in the letter of the most common tractorAirailer configuration usually used.)

Letter of Vehicle From Figure 1:

3.Ulhkvehicle.wbcansedushowlnﬁ€x:l.hasmm(han:ixtkes.plusewﬁwinannﬁmteotwhnyouuunk' is fts
gross weight. If the vehicle has six tires or less, go on to Question 4. .

Gross weight

4. How will you be using the vehicle today? Please circle "yes™ ar “no” for each item below to tell us whether you will use
the vehicle for that activity today.

8. Transportation between home and wotk . eevvevves . . YES NO
b. Any work-related purpose other than commuting ... YES NO->COMPLETION OF
l DIARY IS NOT REQUIRED. RETURN

|V . FORMIN POSTAGE PAID ENVELOPE.

PLEASE CO
TRAVEL DIARY.

"Before you go on to the Travel Diary on the next page, we want 1o give you & 1dea of what we coasider 1o be 8 tip or tips
tobe recorded on these pages. We will use the exemple of a ten- tractor which is normally used with an -eight-wheel
semi-trailer to deliver building supplics:

Tripl Loaded tractor-trailer goes from warchouss to first delivery site, & new residential development under
construction.

Trip2 Empty tractor-traller retumns to warchouse to drop off for re-loading.

Trip3 Tractor only goes to truck stop (transportation 1and use) to be refueled.

Trip4 Tractor goes to restaurant (retail land use); driver has lunch.

Trip5 Tractor returns to warehouss to pick up 1oaded trailer,

Trip6 Loaded tractor-trailer goes from warchouss to second delivery site, where a hospital is being expanded.
Trip7 Empty tractor-trailer returns 1o warchonse where it is parked ovemnight.

e — —— —— ——




4.
.

. ameM. TRAVEL DIARY  rlease record each trip

;'[ } grt time:
3 i ] Jgurt Odometer: in the order you make It.
(Jf Ip |Start 8top | Stop Name & Address of stop |Zipcode| Activity|Stop ON{Land Use {Vehlcle| Total
! ¢ |Time Time JOdometel’ Please give EXACT street |of stop| at stop | or OFF | at stop | Type *
i L aioote Ausr9.4, a‘dduu. &t. vs Ave,, otc. see batow.] BLTEBL | oot betew. |foee vetew.lBaXlE
.-"" NP LE TRIP: (TRI® #8 IN PREYIOUS6 EXAMPLE)
| 246 1:16 1346 N. 10th Street “ 1on
— L P aw 6082.3 Nwgrehouse #2, Phoenix | 85014 1 s 4 3
-
i 1. ON OFF
AN PN AN PB
[
1 ol
‘9. ON OFF
. AM PN | aM PN
L]
! s ON OFF
r‘ oA 0N aM Py
e’ 4. ON OFF
AN P | AN PN
)
-
| 6. 1oN oFF
'} swou | avon
6. ON OFF
1 AM O¥ | Au P¥
i
7. ON OFF
{—‘ AN P8 | AU O
:’ 8. ON OFF
r‘i Al PN AN PN
[
-
t 9. ON OFF
— AM PM | AN ON
r 10. ON OFF
‘ AN P AN 0N
P4 ! N
LAND USE AT sTOP
r I:' your wvehicle made more than ACTIVITY AT 8TOP .. Sestesstiat VEHICLE
0 trips during the day, write S. Plet o, Lond 8. Retelt TYPE
J ia the tetat asumber of trips hore: 8. Brep ofl, Vatess 5. Wanutactvring, 1. Stratgat
8. Leed & Valesd Warehousiag, ots. Veoes
i ttlh In your tins! cdometer reading here: o, Sarviss aail . Traasportation .. ::.:::::“"
8. Qe op wdlete 6. Wtitities 8. Yraetees
hat wae your final stop addrses? 8. Meat/Other pareosnat .. Sommasiestions "'.::u‘::'
7. Bospitale 8., Comamereilnl
8. Poblie/dovernameant Aste
6. Ofties’Borvicoe
28, Qihss Lupite ds)

Pisase retumn bo:
1

O’'NEIL ASSOCIATES, INC.
412 East Southern Avenue
Tempe, AZ 85282

At the and of the travel day for this vehicle, pleass fold and return the Vehicle Trip Record by mall. Postage I8 pald.

t
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APPENDIX V
1987 New York-New Jersey Truck Commodity Survey Form
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APPENDIX VI
1991 New York-New Jersey Truck Commodity Survey Form




1991 Truck O - D/Commodity Interview Form

| Facility: || Date: || Hour Beginning: |{Lane: || Interviewer:
OBSERVE ASK ASK FOR OTHER HALF OF TRIP
No. Of | Trailer Commodity 1ood Origin Destination Trailer | Troiler | | Water ommodity;
Axles: | Type: (Type Freight) Whot town did you pick up What town will you deliver Width: | Length: | | Crossing: (Type Freight)
1. Uty LA freight? freight? 1. Outerbridge
2. Contoiner 2. Portiel 2. Goatheks 81,
3. Fatbed i 2. Beyorne Br.
L Ao 3. broty Y e I: 4. Hollard o
5. Torker % Dova't oo ere was your lost stop? Manbetion ~ (Intersacion) 5. Lincoln Tunnl
6. Dosble Trfr I Bromx  (Itersacion} § 6. Weshigton B,
7. No Trabe Mewerk  (Intwrsacton] brooklyn  inkaracion) 7. Teppon Tow .
8. Other Jorsey Gty (Intorsaction) Quoems  (Intersaction) 8. Other (which )
Boyonne  (Intersaction) Staten blond (intersection) 9. No omswer
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APPENDIX VII
1992 New York-New Jersey Truck Cordon Study Survey Form
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1002 TRUCK CORDOM STUOY — PHASE)

pRu— ] fare: ] [Focivty: NYS Thrimay Spilng Valley Tol SOUTHDOUND (Eastroum) ]
— ] [ Begmwina- ] [Dute: Novembes 18_1002_* ] -
OSMVE_ 7 . sk - R e S R T I R R R A I L R R R R R R e A oy e
o of Ades |Tradw Type: Commodity oed: fPictmp: [Facity Type: Defrery: Trader Wity [Water Cronsing: oute 287
What we you emrying? Mo you N7 W owhal town A shle &d What type of faclly| I what town & skle wlt What hype of feelty ¥ ypou croas the Hxhon, | WhenRorte 297 b completed
you PICK UP Put feight? dd you pet your you DELVER Pat Height? wil you defvar youd what waler crousing would you we thal
heght hom? * fepM to? il you me? cornection 1o git to e
Tappan Zea Dridge?
1. Shaight 1, ha 3, Warehmus 1. Warehoume 1. Vermreare-Nasows | 1, Yot
2 Wy Fypatage atk 2 Partial 2, FactoryPlart 2. FattoryPiard 2. Hofnd Turnel 2. Ne
A Contnrme ko mere vie A EREY Gty g S TnckTombal [ Frphr g tobes 2 Truck Teemical 2 tincoln Tunne! 2 Maybe
4 Fabed e, "muncipal 9. Does ot frow 5 v ...-w.:»"'f"'," s 8, Port e"‘o\:t-_ '&fw‘:lf’“ 'Q‘L‘a-; 4, Port 4, Goorge Wash Br. 4, Nol croasing e Haxhon
8, Ao Carses | [ wmrte® emteed DUANK No Avewer | your LAST o2 $. Arport §yous NEXTSTORT 8T ¥ P 1 o Arpont & TappanZesBr, 8 Mot lamFias wih At 267
6. Tarke of ywtege) & Radyund  Radywd & Bew Moarkhy » Dows hot know
7. Dovble Trader [Aak the nesrest iersection for; 1. Offce [Ask $he nesrest inbersection for: 7. Offce 7. Newburph~Bescon BLANK Ne Arewar
& NoTrader Criver doeant know Newark Brookiyn 8 Retad Hewark Beookiy & Rewd 8. Golng to Slen hiare!
o Othwe (pocity) | Code o Jersey Cly Ousers 0. Othwe tipecity) | JeeyCly Ousens . Other (specity) 0. Oher ppecty)
Bayorve Brorm - Bayorne Browmt 10 Not croshng
W EMPTY lesw DUANY. Marbutan Shuten hisnd Marbutinn Staten hiand Don ¥now BLANK No Arewer BANG
.
" T
1 i 1 1 I 1 ] ! ] | | ] | |
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1992 TRUCK CORDON STUDY = PHASE )

[Focimty: Easton PREpibuy Brldge t-78 ]

[Dote: Koventsor 17, 1902

-

1

Y 1

b — 73

E A $ T B o} U N D
looseve. s . Lo | [ASK v este e RN EoiR A B GE | [ASKYORTVE EASTHOUND FonTIoN OF youm TP 4 e £ 3008t B S R Tt Pl E et o 8]
Na, of |Trader ICommodiy: ALcad: Tiader | [Dwstrmone Reverse Ovigire [Watw Crenaing: [Roate 2872
Axles: [Type: What sre you nwhnd fown & ciale did nwhat town A shale will fwWidhee nY e L L) Whera do you plck fyourron e Hudson, | WhenRonae 297 ks completad
earrying? youPICK UP that i eight? you DELIVER $at heDAt? n e ansound direclon, Whatdoyoucarry | 1p those loads? wha! water eresaing woukf you use that
‘what town and stale do yeu easbound? * ‘wouk] you tse? sorvwelion 10 pet ta e
90107 Polri o the Easg=o>| Tappan Zes Bildget
1. Saght . 1. Varawrmann=Nawows § 1. Yoo
2 tuey Tpwbage® ask 1'pwbepe” ash 2. Hofand Turnel 2. No
3 Cortaine oo meve inks ¥ Drirer dows ot bevow, So more o 8 Dvivar doas ot now, 2. Uneoln Terwel 2 Maybe
4. Fabed e, *municipal Code v Ko wumicipal Code‘s 4, George Wash Br. &, Mot mrensing the Hudeen
5. Auto Carrier waite” rutead warle” butead & TappanZeete, 5 Not fanilar with e, 287
o Tarkes of Yabaged. of arbage), 6, Baw higurinin o Devtnotimow .
7. Ooubie Tradet Ak the near ent Intersaction Jor {Ash the nearest btersaction for] Ak e reasest irdersaction for; Ask the neareat th 7. Newburgh-8 BLANK Mo Arsrwret
2. No Tialler Ovivar doeant krow Newak Mardetian  Swden land Newark Brookdyn Orivet dowtat inow | Newnrk Brookyn & Golng to Sialen hutard)
#® Other (pecity)] | Code'w Jarsey Cly Breckdyn JerseyCly  Oueera Code'Vw JerseyCly  Ousars 2. Other fpeciy)
Boyonne Ousern Bayenns Brorm Bayonne Brorm 18 Nok erosaing
¥ EMPTY leave BLANK Brorm Manfuten Suienhinnd I EMPTY leave BLANG Manfutisn  Shienlshnd No Arwewr (LANKY
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APPENDIX VIII
1994 El Paso Commercial Truck Travel Survey Form




Indentification Label:

1 Gasoline
o2 Diesel
o3 Other

1. What is the primary business of the owner of this truck?

The Communications Group
a. Record Type 20

b. Month

c. Travel Date

Please answer the following guestions about your truck or commercial vehicle:

2. Who manufaciured this truck?

3. What is the model name of this truck?

4. What is the model year of this truck?

5. What type of fuel does this truck use?

(ploasae specity)

How was this truck configured on the travel day:

2 AXLE, 6§ - TIRE

3 AXLE

SINGLE UNIT
TRUCKS

4 OR MORE AXLE

3 AXLE
SINGLE TRAILER

4 AXLE
SINGLE TRAILER

TRUCKS

8§ AXLE
SINGLE TRAILER

1{%{“}-“1‘”“1 ] "nk sl sl sul sat = I ‘““7.'.“?1

6 OR MORE AXLE
SINGLE TRAILER

COMBINATIONS

6 OR LESS AXLE
MULTI-TRAILER

€ AXLE
MULTI-TRAILER

SURVEY 2/653196.04000

miles

7. What is the odometer-reading on this truck?

Now, please complete the trip diary for each trip (stop) or delivery made today.




EEEREERENENAEAESE A NS AN E N

he Communications Group
‘ecord Type 21
ehicle License Number

COMMERCIAL VEHICLE TRIP DIARY

INSTRUCTIONS: Please complete the trip diary for each trip made today. You
may substitute a manifest if avatlable. Please include each stop as a separate trip,

even if only stopping for lunch,

TRAVEL DAY:
At 4 AM, this vehicle was at:
1 Your place of business
201 Other location as shown below
Name of Place ind ot Flace
‘Address or Intersecling Streets
ity olate Zip Code
Departure Time: ___:____ £31 AM & Noon '
O PM OO Mdnt
Beginning Odometer Reading: Miles
Cargo at Departure
K';fL‘gCOEF e T
ODOMETER FACILITIES USED
WHERE was this vehicle taken next? | (for example, PURFOSE ol trip ARRIVAL TIME | "READING | DEPART TIME | to ge fo Ihis s1op (chec
| manufacturer) (in Miles) A off that apply
100 Retum to base location 0 AM o AM 10
20 Delivery = s gPM 21 Bordar Freeway
Name of Place 30 Pick-up 3 Noon * 0 Noon |30 Montana Avenue
40 Maintenance, fuel, oll, ... 1 Mdnt O Mdnt |40 Trans-Mountain Drive
‘ 501 Driver needs (lunch, ...) 5[ Mesa Street
Address or Imersecling sireels 60 Other 6 01 Alameda Avenue
Cargo at Departure 711 Paisano Drive
- A TR B Norh Lowp
Y, State, Zip Code
117 Retumn to base locafion O AM OAM  [1001-10
: 210 Delivery - pgPM —+ DPM 20 Border Freeway
Name of Place 30 Pick-up 1 Noon O Noon |30 Montana Avenue
40 Maintenance, fuel, oll, ... O Mdnt O Mdnt |40 Trans-Mountain Drive
: 50 Driver needs (lunch, ...) 5[] Mesa Street
fess or Imersecling Streels 60 Other 6] Alameda Avenue
Targo al Deparure} 7 L3 Paisano Drive
‘ “Aclivity Type 801 North Loop
Tity, Stafe, Zip Lode J 901375 _

| A A



ﬁ‘f.t E‘”} E‘ﬁ Ej‘-E“}—E—F‘?ET Eﬁ ;‘; :“1 :"1 :“; Eﬁ :"’1 zﬁ:*] r*}

I
1

KIND OF
PLACE ODOMETER A
HERE was this vehicle taken next? (for example, PU!?E&%%& trip ARRIVAL TIME| READING | DEPART TIME | fo ';,,ﬁ'}',},‘,‘éi,},’ sigm
manufacturer) {in Milos) all that npply
10 Return to base location 1AM 0 AM 10110
20 Delivery . apM I = 21 Border Freeway
me of Place 30 Pick-up ~ 1 Noon — 13 Noon |30 Montana Avenue
411 Maintenance, fuel, ofl, ... 1 Mdnt 0 Mdnt |40 Trans-Mountain Drive
501 Driver needs (lunch, ...) 50 Mesa Streel
Jress or nlersecting Streels 601 Other 8 0 Alameda Avenue
Ta a1 7 01 Paisano Drive
rgo at Departur
“Actvily Type | 80 North Loop
y, Stale, Zip Code 80 375
10 Return to base location 0 AM aoAMm 101-10
20 Defivety . opPMm . pDPM 211 Border Freeway
me of Place 303 Pick-up 1 Noon 0 Noon |30 Montana Avenue
4 1 Maintenance, fuel, oll, ... 1 Mdnt 0O Mdnt | 40 Trans-Mountain Drive
50 Driver needs (lunch, ...) 51 Mesa Slreet
dress or Inlersecling olreets 61 Other 6 [ Alameda Avenue
argo a Depanure| 7 O Paisano Drive
Aclivily Type 803 North Loop
y, otate, Zip Lode o0 375
10 Retum to base location 0 AM aAM (10110
21 Delivery L pPM . = 2101 Border Freeway
me of Place a0 Pick- 11 Noon £ Noon |30 Montana Avenue
4 0 Maintenance, fuel, ofl, ... 1 Mdnt O Mdnt |40 Trans-Mountain Drive
501 Driver needs (lunch, ...) S Mesa Street
dress or Intersecting Sireeis 601 Other : | 8 0 Alameda Avenue
Targo at Departure| 7 O Paisano Drive
ity Type 80 North Loop
y. Slate, Zip Lode . 901 375
; g 8etum fo base location DPQAM L'IP&M Zg ‘B::‘r)d e
0 . n S © or Freeway
me of Place agvp ug 0 Noon 0 Noon |30 Montana Avenue
4 O Malntenance, fuel, ofl, ... O Mdnt 0 Mdnt | 40 Trans-Mountain Drive
50 Driver needs (I R 511 Mesa Streot
dress or Infersecling Streeis 61 Other 60 Alameda Avenue
Targo al Depanure| 7 O Palsano Drive
ity Type 80 North Loop
y, State, Zip Code 80375
700 Retum to base locatlon 0o AM 0 AM 10110
20 Delivery . nopPMm . PM 203 Border Freeway
ime of Place 3 Pick-up 3 Noon 3 Noon |33 Montana Avenue
40 Maintenancs, fuel, oll, ... 0 Mdnt O Mdnt |40 Trans-Mountain Drive
51 Driver needs (lunch, ...) 511 Masa Street )
[dress or Intersecling Slraels 61 Other ‘C“'—TU_'TJ 6 1 Alameda Avenue
argo al Depanure| 7 [J Palsano Drive
clivity Type 8101 North Loop
fy, Sfale, Zip Code 801375
— e e — ——

e ———————— T ——
e




APPENDIX IX
1994 North Carolina-Triad Area Truck Survey Form
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TRIAD AREA, NORTH CAROLINA

TRUCK SURVEY - ADMINISTRATION DATA

Pre Interview

Call Date: l {

1. Sample Number

2. Travel D‘“___L_ﬂ__v_.l___.
MONTH [ DAY [ YEAR

Day: COMon DTues [OWed QOThurs [OIFd

Owner's Name

3. Roegistration Address

“ETREET MUMBDER STREET NAME
Gy
—_— 11111}
STATE DP COOE
Contact Name
for velucie méormetion

Telephone Number: ( )

4. Garaging Address (f Different)

THREGETRGRER, TR e

— 1111t]
STATR DP COOE
Number of Trucks here:
Driver/Dispatcher:

On-Site Interview

Vehicle #
fram vehicie information shest
License #
Contact with Driver or Owner
Date Time By Result
L L ——
L L oy~ i~
i { e
Remarks

8. Total Trips Reported

7. Hours of Vehic!o Operation

8. Interview Type: (Check one below)
Trips Possible
O Complete
[ Partial Interview
{3 Refused
3 Cannot Find Owner
{0 Cannat Find Address
0 Geraged Outside Area

No Trips Possible

3 Out of Area on Travel Day
] Vehicle Sold or Junked
O Other

PLEASE BP0y

9. Interviewer Identification and Certification:

IM.byeorﬁfyMﬁnHomuﬁonoanomMsbm
obtained by me from the respondent and is accurate and

complete.

INTERVIEWEA § BGNATLIRE OATE




Your Travel Day is:

The label above includes some of the information you provided when our interviewer called. Included are your address, type of company, and the

Part 1
Vehicle Information

number of persons employed in your company. If any of these items are incorrect, please write the correct information directly on the label.

Please fill out the information below about the vehicles owned by or garaged at your company.

Please assign a vehicle numberto each vehicle at your company. Then fill in the boxes to the right for each vehicle. Be sure that the vehicle number
on this form corresponds to the vehicle number used on the Travel Diary.

Type of Vehicle Typleof Fuel | NMMPer | weight (be)
"‘,:2";: l'allcenu Year sl'm:' Comblination| Plck-up or 2, 3, '
ate # ] Truck Panel Van Car Dlesel|Gasollne [Other| ... | Empty Loaded _
| O| O | o o 0|0 |0
2 O] O |- o o 0|0 |0
3 O| O | o o o0 (0
! O] O | o w___|0| O (O
s O| O | o o 0|0 |0
6 O] O | o o O| 0O |0
7 O O | oy o o0 {0
5 O O | i o o0 (0
0 O O | o o o0 |0
10 O] O | e o 0|0 |0

E ey




For Truck Number_
Number of Axdes?

Y Y 7Y

S |

Travel Day: [OMon [OJTues ([(OWed DThus [OFd
(Write In number from company informetion form)
{3 No Of passenger van? (] Yes

7

is this a delivery van, [ Yes

On this day, was this truck used? [ Yes - Continue below
O No - Retwrn questionnaire

-

and Date:

T

1

1

N B |

A

J No

D RS B

A B

B

Y Y

Part 2
Travel Diary

Mileage for the travel day:
My Flrst Trip Began at: What time did you leave this place?
(Check AM ar P M) 0 AM Begin Odometer Number
: 0O Pm
End Odometer Number
[] ase [ other Location (indicate address below)
Instructions:
Ploase carry this diary with you throughout the travel day shown above.
Name of Place
© Record each 1rip you make in the order you make it.
Address of Intersecting Streets & inciude the specific data requested for each trip.
i — ¢ It you are leaving the Triad area and wilt not come back today, please fiff out the information
City State Zip Code for the trip you wi? make and retum this form to the person who gave It to you.
[y
When did f auto orv
fon Add hym;l‘”t 2":"':“' Activity at Stop Land Use &t Stop # ot pe ." Hoek, ?&?&)
Locatlon ress ere/leave 4 in vehicle
hore? .::',?.‘.“:,:21 (check ofie for sach tip) | (checkoneforsachtp) 1\ oy ding ariver. {check one for each rip)
@F"""“‘"°= Arrive Ot Pickup Load 31 Office Bdg. Cormmerdal [ FoodorKindredProducts (17  Metalic Ores, Coal,
. [0 2 Orop-oft Load [ 2 Aetali/Mestaurant/Gas Station [J2 Tabecco, Textiies, Apparal Petroleurn Natural Gas
S (03 Sarvics Unit (] 3 Warshouse/Manufacturing 03 Comsinersretmedenpty 2 Fam. Forest or Merine
Name of Flace Cpm 0O Yes 174 FuelUnk O 4 Pesidential 14  Mall or Express Traffc/ (08 Machinery Transportation
L - = [J5 Pursonal Business 0 5 Port/Transportation Hub Sk Packaged Fraight Equipment Equipment of
De O] No 6 Petumnto base ) & Wriites T # ol People c e Supples
Address o neatest ntersection pedt Q7 Oher 0 7 Construction/Gra DS aamyure o L 10 Waste or Scrap Maleal
: ol = e Aot e e
CJam e 12
—— w1 Oem Fresse Spech) Poper or Alled Produ® 113 Oter
to:
.@mm.!wmf o Arive 11 Pickp Load [] 1 Offce Bidg. Commerdial 0t FoodorKindredProducts (17 Metalic Ores, Conl,
) {3 2 Orop-off Load 7] 2 Retal/Restaurant/Gas Station {12 Tabacoo, Textites, Apparel Ptroleum Natural Gas
=i (33 Sarvics Unit (] 3 Warshause/Manufacturing 03 Containersretmnederpry 18  Famn. Forest or Marine
Tara of Place Clpm O Yes 1014 FuelUnkt [ 4 Residential 14 Mal or Express Trathe 39 Machinery Transportation
L -~ OIS Personal Business | [ § PoryTransportation b | o7 Pacgie Sral Packaged Fraight Equipmant Equipment or
6 Retum to ba Suppfies
Depart D) No 870"‘“ e 0 6 Liittes 015 Clay,ConcrsteGlassor [0 Wasto or Scrap Materlal
Kdckeas of nearest Intersection 3 7 Construction/Gravel/Landit gmwmmu 011 Hazardous Material
e i s arrrse, O
Iy “Eule B Opm 013 Ohee




APPENDIX X
1994 Houston-Galveston Area Council Commercial Vehicle Survey Form




SR e e

0S - No Answer

08 - Ans. Machine

11 - Deal/Language

1

! . : 1 S = ;«—-» ,,w N _ . ~
~ L R B s N B N B S Mae
COMMERCIAL PASSENGER CARRIER \
CONTROL FORM ° -
( ) [ company A )
Name: License Plate Number
Telephone
Number Address:
L ) | Attention: —J \ |
a . N First Follow-U N Second Follow-U )
Screening Call (Day Befors Surve)) (Day Botors Survey)”
Respondent Name Respondent Name Respondent Name
Call Date Time Int Result Call Date Time Int Result ‘Call . Date Time int Resutt
: B
: |
3 3 J| 3 '
k — & —— . y ——LJ
a Responses [ Responses 1st Follow-Up Y- Responses 2nd Follow-Up
1. Willing to Participate? Comments 1. Was questionnaire recelved? Comments 1. Was questionnalre mailed back? Comments
O Yes O No O ves O No O Yes £ No
2. Was a second survey malled?
L I\ O Yes O No
Result Codes:
0t - Terminated 03 - Over Quota 06 - Call Back 09 - Disconnected 12 - Not Qualitied
f02 - Relysal 04 - Completed 07 - Busy Signal 10 - Business/Gov't 13 - Spanish



HoustonGalveston Area Council Office of the Executive Director
PO Box 22777 » 3555 Timmons ¢ Houston, Texas 77227-2777 « 713%627-3200 .

ERINT AN

Dcax- Commercial Vehicle Survey Pamupant.

-~

RN "F?""

’sﬁ

“Thank you for agtcemg to partxapate in the HoustonGalveston area one-da'y ‘travel 3 sumy Thc T -”'- ,
.#vHouston-Galveston Area Council, assisted by Wilbur Smith Associates, is eonductmg this survey to help plan

: ?‘« for future transportation needs in our arca. Your vehicle(s) was randomly :clected in the sample of .. o '

" commcmal vchxclcs registered i in the Houston-Galveston arca, and we need your ass:stancc. RS R
o Wc are cnclosmg a copy of the one-day trav:l survey form for your or your truck dnver’s use in

; " identifying trip information. We would like the truck driver to complete the form for all travel performed by

_ the selected vehicle on the designated date. 1t is really quite simple and will assist us in studying the way

P . commercial vehicles get around the Houston-Galveston arca.

It is important that you complete and return this form evea if no trips were made in the Houston-
Galveston arca on the selected date, as we need to know this information to estimate overall travel

characteristics. Please note that this information will be treated confideatially, and will only be used in
summary form.

l;our cooperation and assistance in providing information for this important survey is greatly
appreciated. If you have any questions, please call Wayne Holcombe at 465-7800. Thank you.

g . | ' Sin

Jack Steele

RECEIVED
NOV 1 1 1394
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- COMMERCIAL PASSENGER CARRIER SURVE

rA'I"I'ENTION PASSENGER CARRIER DRIVER!

Here is your chance to participate in decisions about highway and transportation improvements ir
the Houston-Galveston area. Roadway modifications will be based upon your survey answers.
This survey applies to every trip made in your passenger carrier on the designated travel day.

\ ) . Thank you for your participation!

PART 1 VEHICLE INFORMATION
r

1) Record Type: —23

2) Day of Travel: o 5o

3) Company Name: : . -

4) Address:
N _

r | . , .-‘.

7) License Plate Number:

8) Make of Vehicle: 9) Model of Vehicle:

1'0)' Vehicle Year:
11) Vehicle Fuel Type: [ 1. unleaded Gasoline [ 4. propane

] 2. Unleaded Gasoline Os. Compressed Natrual Gas
[ 3. Diesel O 6. other

Speciy

12) Maximum number of
passengers vehicle
can carry:

\— _.

The next part of the survey asks that you record the following information after each trip made by this
* passenger carrier vehicle on the designated travel day. A trip is any time the vehicle stops and you
or esnmenne else aets into or out of the vehicle. '




COMMERCIAL PASSENGER
CARRIER SURVEY

OFFICE USE ONLY

';A'

——

—

PART 2
TRIP DIARY
(00 My Trip Began At: OFACE USE ONLY | Ocometer Reaoing |  *iumoer of
f T Passengens Ploase nacais the Plsase oescroe
Locaton: US TRACT.] * Pupose of iha ¥o; he beaion:
Place, Aodress, or nearest niersecion, - [N 1. 8ase Locanon/ Return 10 Base Locaton 1. Reswental
City/State/ZiP 2. Delwery 2 Educanonal
O3 Pick-uo 03, nowwal
(] 4. Vehcie Mumenance (e, od, ec.) 4. Government
3 5. Dewer Nooas uncn, eic) 8. Meoscal
€. Otice
6. Other 07 Res
am 08 One
pm
01 Then { Went To: OFACE USE ONLY | Ocamerar Aesseg oo el | e macmeine s
Y . assengers sercroe
Locason: "CENBUS TRACT. purpose of thes tno: s locason:
Place, ACdress, Or Nearest INtersecuon. L oLu L 1. Base Lacaion ¢ Return 10 Base Locanon 1. Rescertal
CityrSates2IP ' Arewal 2. Debvery 2. Educaiona
‘ i 0. Pexisn 03 wowsna |
am t (3 4. Veracie Mamienance tuet, o, #ic) 0 4. Governman
pm | ! 0 5. Orver Neeos uncn, eic. 5. Moo
. 6. Oftce
Deoarure 6. Ower 017, Rewi
am 0L owner e
pm
02 Then | Went To: btk o Re p o Pisass Nocae the Phaase sescroe
. dyranis Mo e aagengers
Locston: 1e SUPOse of Iha ¥ O: the boston:
Place. Address, or nearest intersecion. . 1. Base Locanon 7 Return 10 Bass Locaion 1. Ressentml
City/Stae2iP | A 2 Oeiwvery 2 Educacnal
Tere Q1. Pic-o 03 nowral
am 4. Vehcie Maxtenance (tuel, 0d. tc.) 4. Goverrvrent
em §. Drver Noeos tunci. esc) $. Meaca
Deoan, 6. Ofce
Toa e O« o 07 Reu
am QuLoner
pm
03 Then | Went To: OFRCE USEONLY | Qaometer Rleadng Nuroer of
Locavon: . CENSUS TRACT Fassengers ouw:a ot w:l'r:: tha locason.
Place. Acaress. ar nearast ke rsocLon, e ) 1. Base Locaon 1 Retuen 10 Base Location 1. Reoentay
City/SaterZIP Arrval 012, Deivery 2. Educriona
Tora H 1 03. Poxto 3. tnovsina
amit ; ] 4. Vencie Manienance tiver. ot etc.) D 4. Govemmen
pm| | H 0 5. Otrver Nesas (ncn, we 03 3. Meoncas
‘ — - Oe. otce
gm.omu. 6. Ower D7 Reat
am 0L Oher e
pm
04 Then i Went To: OFRACE USE ONLY | Odameter Readng Number of .
Locavon: L CENB cT. * * ua;:aum:: his focanon,
Place, Acdress, or nearest intersecton, ] 1. Base Locaion 7 Retum 10 Base Locaton ]\ Reoenw
City/Smie2iP A Arrwad O 2. Debvery 02 Edvesona
Tire [mERE R 03. cvsina
am O 4. Verce Maménance tlvel, ol eic.) 4. Govemmen
pm 3 3. Ocvar Neaas (nen. ey :: :Axoow
ice
Tirs e Oe. other (A
am s one -
pm
05 Then | Went To: OFRCE USEONLY | Ocomster Reading | Number of , ,
Locadon: s r. Passangen m::c::tlv': this locaion:
Pflcc. Address, or nearest intersecton, 1. Base Locanon/ Return 1o Base Locaton 1. Rescera
CitysState/ZIP Artwa 2. Deivery 2. Educaow
| Time Oa. Puk-o 3. indutnw
am [ 4. Vehcies Maimienance (luel, oo, eic.) [34. Governmen
pm [3 5. Drver Neecs (lunch, etc) (8. Mesca
5 g ¢. Otice
= o 0 R
am « s Ownec -
pm
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‘ APPENDIX X1
1988 Ontario Commercial Vehicle Survey Form



QUESTIONNAIRE FOR 1993 CVS SURVEY

sme L1 ] owmecrion:INISIEIW oav:l | 1 monm:l L1 ) nmelL 1 H 1§
COMBINATION CONFIGURATION & AXLE SETTINGS
Power Doy Traser Dolly Traser
[Ismaer ((ATc] [([raemes] [afefc]] [Tiruer#2]
mm [T e i m Crs
ﬁ’?ﬁﬁ O lmooom o | mooom
mBB}a B-HHBHH o |- HEE o
[CERSEpATE] H [Ven LICENSE PLATE] D riceserage
Number: [0 | retrig. van  Number: [ iNumber
O | Aatbes O O
Somacon— O | uqua tank 0 {Gmeacion O i omacon
O [Hopee O O
Too pacarn| Sovme O roepiacares | U (oa pracasos
Clasy: O |ver camer [ |Class | PN O jcass | BN
i Oilpes  [O1 Ooi -
coe O | Ocomtaner O O
seer: 3 | [} conc e [ O
orome: OO | O |onp O O
O | other gd a
COMPANY NAME(S) }
ON DRIVERDOOR }

VEHICLE & COMPANY INFORMATION
Reg. Gross Weignt L L 1 1 10101 Jake Brakes: [ ] ASS: Stears: [ 1 Orives:[1 Traiter [
On-Boarc: Co. Radic: L] Cate: [ Tac: (] Trip Recorder: L] Computer: [ sateute: [

. (o]
Truck Basad in: o -W Freight Terrmmnal ’I'hn?D

Dispatch Is In: Ff-ig'uTmThm‘lD

Fa-H‘nTHlep?D SamoForAle‘IB CWSMWD]]M
Is This Truck Assigned Exclusively To You? DoYouHmACo-DrhmOnThhTﬂp?D

Whers Did You Start This Shit?
valStm
Whers Wil You End This Shitt? SunoPhuD
Cay/Town_ . ProviStads
Furthest Point Travelied To During Shift ON
Clty/Town State
FREIGHT DATA

MMSIWOMED] ToNCupodeﬂlVotnn?l l ” I I l
| MM(M)?@M@EE@ - if empty, go to next page —

Where is Your Next Deivery? [ON
our Next o

Whare Did You Recarve That Cargo?

Ciy/Town ProvSiate
at Is That Cargo? Moced Fresght Auto Parts Vehicies Food
Housshold Goods Wood Products Mactunery Texties Livestock
Metais/Minerais Manutactured Goods Chamicals Petroieum Waste
Graun/Feed Aggoregates Equipment Furmeturs Other

MINISTRY OF TRANSPORTATION, ONTARIO
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QUESTIONNAIRE FOR 1993 CVS SURVEY (Continued)

VEHICLE TRIP
Is this trip: and.D PcddoﬂumD UnoHaul:D
IF TRACTOR/TRAILER. Where did you pick up this trasler? .
City/Town Prov/Sieis
‘ Where will you drop this trailer? . .

Caty/Town ProviSiais
~ |f Empty, go to next section — ummwwwuwmmmmm
i not, where was the cargo loaded on this tucktraller? [on]

Clty/Town ProviSisie

Aport (] Raiinead (1 Port (] Terminat 1] Factory [T Producer [ warshouse [ store [ Other [
mwwmmwwmumvm
f not, whers wil the cargo be unioaded from this truck/traiier?

Thillown  Provista
Airport (7 Ratinead (1 Port [ Termmnai [ Factory (] Producer [ warshousa [ store [J Other [

DRIVER TRIP

Where Did You Start This Trip ~ [on]
Cy/Town Provistie

\Whers Wil You End This Trip? Same Plece: [ | or g
Cliy/Town Pro 7y

Furthest Point Travelied To During Trip: q
Chy/Town Provio

Where did you first tum on to this highway on this trip?
Whonm‘lyouﬁndlymoﬂmhrigrmmmhtip?

DRIVER PROFILE .
Doyouhmwm ormmui@ slack adjusters? Mywuw-db-ﬂwﬁm?m
mmwummw-mmmammmmmm.
What was the subject discussed?
What are are your instructions in the event of a spii?
Omm-omDHYu.mywmdwleD
uNo.ddyouobﬁr\ﬂhbadMlbadWD -
Do you belong to &: Union:D Dﬂv-rmodﬂon.D MOWMTD
Mmymhmyoubmmm‘lm Wpumdmm'ugbwm
Myouumwomkm-bﬂu mmm.wmw[]
mmmmnanuummm mmmm-ou‘umm
How mary on duty hours in past 7 days? L1 How many drtving hours in past 7 days? (1]

Do-smtmékhavnudbdb?m Hw.mywwwhgcnﬂD
Orver cerse Numberr LL L LT ILT T T TICT T T 1] surtsciction: [ON]_____}

THANK YOU FOR YOUR HELP TODAY

mate L] Femaia[] Age Rangs: [200] [30' ] [40's | {50 } [€0's |

MINISTRY OF TRANSPORTATION. ONTARIO




EXIT RAMP SURVEY QUESTIONNAIRE

steL L 1] omecrion:[NISTEIW pav:[1 ] monm L1 L] e LTI

COMBINATION CONFIGURATION & AXLE SETTINGS
Power

Doily Trader Douy Traser
(IsmraicHy |[a]c] [a]e]c]
["TmRactoR] |{[ [FULL TRAILER] - |[JrutTRAILER]

UFT? o |0 o000 |0 (oo o

. B ks | ErlFF 5 EEH Fi o | BlFF B EE e

LcpsE P O fvar D rceiseere O rcese o

Numbec: [ { retrig_van Number: [J {Number.

O | fatbea O O

Jomamonr 1 B lugudvax O iSomsamon — O |iomacon

O [Hopper O [J {{oN

ToG PLACARD| = {oume L) (756 Fracanps [) roe lacaros

Class: O |ven. camer [J {Class | BN O iClass | BN

PiN: D_EIQE ]I D T

coee [ | O |conane [ O

sieer: 0 | [ | conc Muer [ N

prome: OJ | O |enp O O

COMPANY NAME(S) }

ON DRIVER DOOR }

FREIGHT DATA  Where Is Your Next Delivery?
ChtyfTown Prov/Stat
Where Did You Recene That Cargo? _

City/Town
Is That Cargo? Moced Freight Ao Parts Vehicies Food
Housshold Goods Wood Products Machinery Taxtiles Livestock
Metais/Minerals Manuiactured Goods Chenucals Petroleum Waste
Grain/Feed Aggregates Equipment Fumiture Other
Whers was the cargo loaded on this truckitrarier? , i
Chy[Town Prov/State
Where wi/l the cargo be unioaded from this truck/trailer? ,
Crty/Town Prov/State
DRIVER TRIP
Where Did You Start This Trip .
City/Town Prov/State
Whers Wil You End This Trip? Same Place: | or
City/Town Prov/State
Furthest Point Travelied To During Trip: X
. City/Town Prov/State

Where did you first tum on to this highway on this tnp?

THANK YOU FOR YOUR HELP TODAY

MakD FomahD AgoRango:

e bed b b b bl b b b b bl b bl b bl b bl bed

MINISTRY OF TRANSPORTATION, ONTARIO
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APPENDIX XII
1986 Caltrans Bay Bridge Truck Travel Survey Quéstionnaires




SAN FRANCISCO-OAKLAND BAY BRIDGE
TRUCK TRAFFIC SURVEY

The California Department of Transportation is conducting a study to evaluate the possibility
of improving truck access to the San Francisco-Oakland Bay Bridge. Please answer the questions
below. Indicate answers on the detachable card at right. Thank you for your cooperation.

1. Where did your trip start? (last pickup or delivery)

2. What route did you use to reach the San Francisco-Oakland Bay Bridge?

- 3. Where will this trip end? (next pickup or delivery)”
4, Wil’l you use the San Francisco-Oakland Bay Bridge to return?
5. How many axles on truck or truck/trailer combination?

6. How often do you cross the San Francisco-Oakland Bay Bridge?

7. Do you use a credit card for payment of tolls?

8. Truck Body type?

9. Home base:
10. Truck ownership:

11. Any comments?

(Detach and Mail)

SAN FRANCISCO-OAKLAND BAY BRIDQE
TRUCK TRAFFIC SURVEY

~

Print answers on this card. Drop card In any U.S. mall box,
{No postage required).

—

. Indicate zone on map

N

. [J Route B0 {Eastshore Freeway) .
3 Route 880(17) (Nimitz Freeway) n
O Route 580 (MacArthur Freeway) .
[0 Route 24 (Grove-Shafter Freeway)

Indicate zone on map

> W

o o

£ Less than once per month
O 1 to 3 times per month
O 1 or 2 times per week

(0 3 or more times per week

. OYes
ONo

. [JOcean container [ Full O] Empty
(J Container chassls only C. et
O Flatbed ’ o
[ Tank/Bulk liquid -
O van
(0 Tractor only
{0 Other, specify:

. O California
O Out of state :

T

©

10. (J Operator owned )
3 Firm owned i

-
-
.




-

7

ps

Y

)

™y Ty )

"y

]

TRUCH TRAFFIC SURVEY

=< 4 Where did Your trip start? (lest pickup or detivery) p/i )
2. Whet route did you use to reach the Port of Sen Froncisco?
O Route 80  (Bey Bridg) -----------=~""""" s3> I Bay Bridge, from what route?
O Route 101 (Golden Gete Bridge) D Route 80 (Eestshare Freeway)
O Route 101 {Bayshore Freewsy) D Route 880( 17) (Nimitz Freeway)
D Route 280 { Southern/Junipero Serre Freewsy) D Route 580 (MacArthur Freeway)
D Did not use freeway D Route 24 (Brove-Shafter Freeway)
0 West Grond Avenue

3. How many axles on truck o truck/trailer combination ?

4. Truck Body type: D Ocesn container gfull  DOEmpty
D Container chessis only

D Flatbed

D Yen

0 Tractor only

0 Other, specify :

5. Destination afler leaving Port? (next pickup o delivery) Zon€: ——

6. What route will you use efter leaving the Port of Sen Francisco?

O Route 80 (Bay Bridge) -----~=-~----===="" s |f Bay Bridge, to what route?

O Route 101 (Gokien Gete Bridge) D Route 80 (Eestshore Freeway)

O Route 101 (Bayshore Freewsy) DRoute 880(17) (Nimitz Freeway)

0 Route 280 (Southern/Junipero Serrs Freewsy) O Route 580 (MacArthur Freeway)
O Route 24 (Grove-Shafter Fresway)

O Will not use freeway D R = acd Avenue
v

7. How many axles on truck or {ruck/irsiler combination 7

8. Truck Body type: D Ocean container OFull  OEmpty
O Container chassis onty
O Flatbed
0Yen
O Tractor only
[} Other, specify :

9. How often do you travel to the Port of Sen Francisco?

O Tess than once per month D 1 or 2 times per week
01 toBtimespermmth 0 3 or more limes per week

10. Home base : O California D Outof stale
11. Truck ownership : 0 Operstor owned O Firm owned

Comments :

Do i —— PORT QUESTIONNAIRE

L [0, R




RS

Qcean

Facific

CAUFORNIA. DEPARTMENT OF TRANSPORTATION

(Detach and Mail)

lp------'-‘-’.--------—---—--—q-u---’u—ph------------—-----‘--u—d---h--l
.-

Wt
! ‘e,

\g
Tier !ul""
| ]
~~
7~

K

9,

i

BUSINESS REPLY MAIL

FIRST CLASSPERMIT NO. 18208 SAN FRANCISCO, CA

POSTAGE WiLL BE PAID BY ADDRESSEE
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APPENDIX XIII
1991 Caltrar<-Alameds County Truck Intercept Survey and-Classification Count
Forms
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APPENDIX X1V
PDA Comparisons and Tandy Zoomer *
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Brand of Personal Digital Assistant
Criteria Tandy Zoomer | HP 95LX Apple Newton | Sharp Wizard
Approx. Price | $599 $580 $650 480
Form Factor  [iSingleiBiecei s Clamshell iSing Clamshell
Touch screen  [i¥gsit il No e | Yes
RS 232 Sliyesiaa e Y * 7| Yes (Option)
Character fYes 4 No’ VEo 1 No
Recognition :
PC Compatible | Yes Yes No ‘| No
Processor ' .
Operating Geos MSEDOS: | Subset of Mac | Proprietary
System | @2 | System '
SDK Price 5304 € 1 Unknown No
Ease of Moderat Difficult Difficult
Programming ;
Emulation Ye 1 No No
Available
Display 1] Small Small
Character Size |
Keyboard No 4 No
Expansion IPCNEH GH PEME { IC Card
Preference |40 ' 2 3 4
STREET=
E=SMARTG




DEVELOPMENT OF NOTEBOOK COMPUTER SOFTWARE

_ Project: Development of

Notebook Computer
Software to Collect
Trip Generation Data
at Intermodal °
Facilities.

Client: Federal Highway

) Administration
Description

of Services: Evaluated existing
technology to select most appropriate
equipment for data collection use.
Developed data collection methodolgy
including software for data collection,
data aggregation and data processing.
Used handheld computer data
collection methodology in three case
studies to collect truck
origin/destination and commodity
information.

Project: - The overall project was
developed to test the feasibility of
using computerized data collection for
collecting trip generation data at
intermodal facilities.
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APPENDIX XV
Report Contact List




CONTACT LIST

American Trucking Association
Dan Murray
(612) 641-6162

Barton Aschman Associates, Inc.
Nancy McGuckin, Senior Associate
1133 15th St. NW

Washington, D.C. 20005-2701
(202) 775-6051

California Public Utilities Commission

Jack Fulcher, Public Utility Regulatory Program Specialist
Transportation Division

505 Van Ness Ave.

San Francisco, CA 94102

(415) 703-1890

Cambridge Systematics, Inc.
Earl Ruiter, Principal

150 Cambridge Park Dr. #4000
Cambridge, MA 02140

(617) 354-0167

Chicago Area Transportation Study

Gerald Rawling, Director of Operations Analysis
300 West Adams St.

Chicago, IL 60606-5101

(312) 793-3467

Houston-Galveston Area Council
Keith Hall

P.O. Box 22777

Houston, TX 77227-2777

(713) 993-2441

Intermodal Association of North America
Michael Arendes
(301) 864-4160
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Maricopa Association of Governments
Cathy Arthur or Mark Schlappi
Transportation and Planning Office

2901 W. Durango St.

Phoenix, AZ 85009

(602) 506-4117

Ontario Ministry of Transportation
Murray McLeod or Greg Little
(416) 235-4077 or 235-3617

Port Authority of New York and New Jersey

Ron Taste

Office of Transportation Planning
One World Trade Center 64E
New York, NY 10048-0001

(212) 435-4535

South East Michigan Council of Governments (SEMCOG) .

Carmine Palombo or Adiele Nwankwo
660 Plaza Dr. Ste. 1900

Detroit, MI 48226

(313) 961-4266

Street Smarts

Marsha Anderson, President
3400 McClure Bridge Road
Building G, Ste. C

Duluth, GA 30136-3281
(404) 813-0882

Texas Department of Transportation
Zac Graham
(512) 467-3812

Texas Transportation Institute
David Pearson
(409) 845-9933




Transmode Consultants, Inc.

Paul Roberts

3400 International Dr. N.W. Ste. 2K
Washington, D.C. 20008

(202) 363-2954

Trucking Research Institute
Clyde Woodle, Executive Director
2200 Mill Road

Alexandria, VA 22314-4677

University of Michigan Transportation Research Institute (UMTRI)
Daniel Blower

2901 Baxter Road

Ann Arbor, MI 48109-2150

(313) 764-0248

Greater Vancouver Regional District
Karoly Krajczar

Strategic Planning

(605) 432-6367

(605) 436-6970 FAX
Krajczar@sp.gvrd.be.ca




