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Accounting for Commercial Vehicles in Urban Transportation Models

Executive Summary

In October, 2003, the Federal Highway Administration began a research project
to evaluate the magnitude and distribution of commercial vehicles in urban
transportation planning models. The research was designed to look at all travel
that is not adequately represented by the current state of the practice for urban
transportation planning models, which are developed from household travel
surveys. Household travel surveys are designed only to capture household-
related personal travel. Trips made for commercial purposes or using commer-
cial vehicles are not captured. Some household travel surveys may inadvertently
capture commercial trips such as realtors or tradesman making door-to-door
visits but this does not represent a comprehensive assessment of this type of
commercial vehicle travel.

This project is the first phase of a two-phase project to develop methods for fore-
casting commercial vehicles in urban transportation planning models. The goal
of the first phase is to research, evaluate and identify methods for forecasting
commercial vehicles in urban transportation planning models. The goal of the
second phase is to develop these methods and estimate parameters that can be
used in urban transportation planning models across the country.

The first phase has three primary work tasks:

e The first is to assess recent and current literature for different types of com-
mercial vehicles relevant to the treatment of commercial vehicles in urban
transportation models. As part of this work, a set of commercial vehicle
categories was established.

e The second is to compile available data and information and estimate the
magnitude and spatial/temporal distribution of different types of commer-
cial vehicles. As part of this work, the commercial vehicle categories were
refined and prioritized.

e The third is to evaluate methods and data sources that can be used to forecast
commercial vehicles in urban transportation planning models.

The focus of this report is on the second work task to estimate the magnitude and
spatial and temporal distribution of different types of commercial vehicles.

As part of this work, we defined a commercial vehicle as one that is used pri-
marily for commercial purposes. Many commercial vehicles will be registered as
commercial vehicles. Commercial vehicles include autos, trucks and buses and
are operated by both public and private sector agencies.

Cambridge Systematics, Inc. ES-1
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TYPES OF COMMERCIAL VEHICLES

Trips made by commercial vehicles are organized in three groups, based on what
is being carried and what economic, demographic and land use factors influence
the magnitude and distribution of these trips. The three groups are commercial
vehicles: moving people, moving goods and providing services.

These three groups are further subdivided into 12 specific categories of commer-
cial vehicles, based again on what is being carried and what economic, demo-
graphic and land use factors influence the magnitude and distribution of these
trips. These 12 categories of commercial vehicles are:

e School bus;

e Shuttle services at airports, rail stations;

e Private transportation, such as taxis and limousines;

e Paratransit, such as social service vans and church buses;

e Rental cars;

e Package, product and mail delivery, such as USPS, FedEx, UPS, etc.;
e Urban freight distribution and warehouse deliveries;

e Construction transport;

e Safety vehicles, including police, fire, building inspections, etc.;

e Utility vehicles, including garbage pickup, meter readers, maintenance,
plumbers and electricians, etc.;

e Public service vehicles, including Federal, state, city and local government;
and

e Business and personal services, including realtors, door-to-door sales, and
vehicles used for professional or personal services. These vehicles are pri-
marily vans, pickups, and autos.

These 12 categories of commercial vehicles are direct subsets of the three com-
mercial vehicle groups, as follows: school bus, shuttle services, taxis, paratransit
and rental cars are vehicles moving people; package delivery, urban freight dis-
tribution and construction transport are vehicles moving goods; and safety, util-
ity and public service vehicles and business and personal services are vehicles
providing services.

One additional category of commercial vehicles is public and private buses.
These vehicles were not evaluated in this study because some metropolitan
transportation agencies are already modeling public and private buses as part of
the multimodal demand forecasting process. These would be modeled as part of
the development of the transit network; bus vehicle miles traveled can be esti-
mated from the bus services coded in the transit network. Private buses are not
as frequently modeled in urban transportation planning models, because they

ES-2
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are primarily intercity trips and would be modeled using an intercity or state-
wide model.

DATA SOURCES

The effort to quantify the magnitude and distribution of commercial vehicle
travel relied on a series of data sources that provided data on vehicles, trips, trip
lengths and/or vehicle miles traveled in each of 12 commercial vehicle catego-
ries. Based on these data, commercial vehicle travel was estimated for 13 urban
areas in the U.S. Most of the data sources provided data for multiple categories
of commercial vehicles (such as the registration data and the commercial vehicle
surveys) but some data sources were category-specific (such as the school bus
fleet data, the taxi fact book, the FTA Section 15 data on transit. The primary
data sources and the urban areas available in each are provided below:

e Commercial vehicle survey data was available in Detroit, Atlanta, Denver
and the Piedmont-Triad area (Winston-Salem, Greensboro, and High Point).

e California Department of Motor Vehicle data was available for Los Angeles,
San Francisco, San Diego and Sacramento.

e The National Transit Database for paratransit vehicles was available for 198
cities in the U.S,, including all 13 urban areas in our study (Los Angeles, San
Francisco, Detroit, Atlanta, San Diego, Houston, Denver, Portland,
Sacramento, Orlando, Winston-Salem, Greensboro, and High Point).

e United States Postal Service data was obtained for seven urban areas
(Atlanta, Denver, Detroit, Houston, Greensboro, Orlando, and Portland).

e School bus fleet surveys were available for the largest 100 school districts,
including 10 of the urban areas in our study (Los Angeles, Detroit, Atlanta,
San Diego, Houston, Denver, Portland, Winston-Salem, and Greensboro).

e The Taxi Fact Book was available for all major cities in the U.S., including all
13 urban areas in our study (Los Angeles, San Francisco, Detroit, Atlanta, San
Diego, Houston, Denver, Portland, Sacramento, Orlando, Winston-Salem,
Greensboro, and High Point).

e The Airport Ground Access Planning Guide was available for 27 cities in the
U.S., including five cities in our study (Los Angeles, San Francisco, Houston,
Portland and Orlando).

There were many other data sources reviewed and used to support the estima-
tion of the magnitude and distribution of commercial vehicles. One significant
contributor was the Vehicle Inventory and Use Survey (VIUS), which was used
to estimate average miles traveled per day for the 12 vehicle categories in our
study, but these data were not specific to an urban area only to all urban areas in
a state.

Cambridge Systematics, Inc. ES-3
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MAGNITUDE AND DISTRIBUTION

The magnitude and distribution of commercial vehicles in each of 12 commercial
vehicle categories were estimated from available data sources. The magnitude
was estimated using the total fleet size and fleet size per capita. The distribution
was estimated using the vehicle miles traveled, the percentage of total vehicle
miles traveled and the average vehicle miles traveled per day.

The magnitude of commercial vehicles ranged from two to 89 fleet size per thou-
sand population for all categories. This was highest for vehicles providing ser-
vices, based on the fleet size per capita rates across all 13 urban areas (average of
26 vehicles per thousand population). While we feel that average among groups
of commercial vehicles are reasonable to report for comparison, the maximum
statistics are used to evaluate individual categories because of the missing data in
many cities. Among the specific categories within the services group, business
and personal service vehicles (38 vehicles per thousand population) and public
service vehicles (26 vehicles per thousand population) had the highest rates.
Urban freight vehicles (35 vehicles per thousand population) and rental cars (22
vehicles per thousand population) also had a high average rates of fleet size per
capita. Package delivery (13 vehicles per thousand population) had a lower
maximum fleet size per capita rate and all other categories had less than 10 vehi-
cles per thousand population maximum fleet sizes.

Distribution of commercial vehicles ranged from seven to 18 percent of total
vehicle miles traveled, across all categories. This was highest for vehicles pro-
viding services (five percent), based on the percent of total vehicle miles traveled.
Again, the maximum percent of total vehicle miles traveled was used to evaluate
the individual categories. Urban freight distribution and business and personal
services (both at eight percent) had the highest percent of total vehicle miles
traveled, next highest was rental cars (four percent) and public service vehicles
(three percent). All other categories had less than two percent of total vehicle
miles traveled (maximum).

The magnitude and distribution was also evaluated across time periods and
facility types, but these data were not sufficient to stratify the data by urban area
or commercial vehicle category. Based on data from the commercial vehicle sur-
veys, the majority of commercial vehicles operate in the off-peak hours
(58 percent). The a.m. peak period of three hours (31 percent) has quite a bit
more travel than the p.m. peak period of three hours (11 percent). The distribu-
tion of commercial vehicles by facility type is based on data in the Freight
Analysis Framework. This shows that freight and non-freight trucks have higher
allocation of vehicle miles traveled on interstates and lower allocation of vehicle
miles traveled on arterials than autos.

ES-4
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NEXT STEPS

The analysis of the magnitude and distribution of commercial vehicle travel
uncovered a number of gaps in the data that made comparison of data across
categories of vehicles and across different urban areas more challenging. The
most comprehensive data sources were the department of motor vehicles data,
which included all vehicle types but did not contain any data on miles traveled,
and the commercial vehicle survey data, which included all data necessary for
the analysis, but did not include all vehicle types. There was limited data on
shuttle services, rental cars and public service vehicles. These data gaps will be
identified as areas for future research in the next task of the work.

The overall impact of commercial vehicles ranges from six to 18 percent vehicle
miles traveled for the urban areas in our evaluation. This is reasonable com-
pared to ballpark estimates of commercial vehicle travel in urban areas. The next
step in the overall evaluation is to identify methods, parameters and data sources
that can be used to estimate and forecast commercial vehicles in urban transpor-
tation planning models. The data sources contained herein will be used as a
basis for this evaluation, combined with additional data sources needed for fore-
casting purposes.

Cambridge Systematics, Inc. ES-5



Accounting for Commercial Vehicles in Urban Transportation Models

1.0 Introduction

This is the first phase of a two-phase project to account for commercial vehicles
in urban transportation models. The objectives of this first phase, are as follows:

e To assess recent and current literature relevant to the treatment of commer-
cial vehicles in urban transportation models;

e To use available data and information to develop an improved understanding
of the magnitude and spatial/temporal distribution of different types of
commercial travel; and

e To identify potential data and methodological improvements and conduct
prototype testing.

Based on the results of this first phase, a decision will then be made by the
FHWA whether or not to proceed with full development of one or more
improved methods and preparation of the associated technical guidance.

This report addresses the second objective to understand the magnitude and
distribution of commercial vehicle travel. This is one of three reports to address
each of the three objectives listed above, and there is a final report for this phase
of the project. The final report covers all aspects of the project, but does not
contain the same level of detail as the individual reports.

1.1 PURPOSE

The purpose of this report is to use available data and information to develop an
improved understanding of the magnitude and spatial/temporal distribution of
different types of commercial vehicle travel. In this study, a commercial vehicle
is defined as one that is used for commercial purposes. Most, but not necessarily
all, commercial vehicles will be registered as commercial vehicles. The objective
of the Magnitude and Distribution task in the work scope is to answer the fol-
lowing specific questions:

e How much of the traffic in a metropolitan area is attributable to commercial
vehicle movements?

e How are commercial vehicle trips distributed geographically, temporally,
and by type of transportation facility?

e Can commercial vehicle trips be classified into meaningful types or catego-
ries, amenable to modeling and forecasting?

Cambridge Systematics, Inc. 1-1
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In the process of collecting data to answer these three questions, we discovered
the following;:

e There are significant discrepancies among the available data sources due pri-
marily to differences in the purposes and uses of the various data sources.

e There are similarities in data collected for the same purpose and use, even
though they were conducted in different cities by different agencies/firms.

e Some data sources are useful to answer one of the above questions, but other
sources were needed to answer more than one question.

1.2 APPROACH

In order to answer the questions posed, data sources identified in the literature
review (which is documented in the first report of this study) were reviewed and
evaluated for 13 metropolitan areas in the United States. These 13 urban areas
were chosen on the basis of the available datasets to represent a cross-section of
population ranges and regions of the country. The 13 urban areas are shown in
Table 1.1.

Table 1.1 Urban Areas Used in the Evaluation of Commercial Vehicle Travel

Region Population
Los Angeles West 12,384,000
San Francisco West 4,022,000
Detroit Midwest 3,836,000
Atlanta South 2,977,000
San Diego West 2,653,000
Houston South 2,487,000
Denver Midwest 1,993,000
Portland West 1,552,000
Sacramento West 1,394,000
Orlando South 1,160,000
Winston-Salem South 233,000
Greensboro South 223,000
High Point South 125,000

The data were summarized for the 13 categories of commercial vehicles identi-
fied in the literature review. As described in Section 2.2, these categories were
revised, yielding a final set of 12 categories for analysis in this task. While it may
be useful to eventually combine categories for modeling purposes, the 12 catego-
ries are reported separately in this document to provide full information. The

1-2 Cambridge Systematics, Inc.
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definition of a commercial vehicle also was debated and refined as part of this
work.

Primary and secondary data sources were obtained and analyzed for each cate-
gory of commercial vehicle. Each of these data sources is described separately in
this report. The purpose and use of each data source was considered; in some
cases, data sources were not deemed useful for this study.

Following the data analysis, summaries of the fleet size, vehicle miles traveled,
and average trip length were evaluated for each urban area and commercial
vehicle category. These data also were analyzed as a function of total vehicle
miles traveled and metropolitan area population to understand relationships
across categories and metropolitan areas. Additional summaries by time period
and facility type also were prepared.

1.3 OUTLINE OF REPORT

This report contains five sections and four technical appendices, which were
added to report on data that were too voluminous to be presented in the report.
Section 2.0 presents a detailed definition of the term “commercial vehicle” for the
purposes of this study and summarizes the commercial vehicle categories estab-
lished for this review. This section also includes definitions of commercial vehi-
cle categories that are contained in some of the data sources being analyzed.

Section 3.0 describes the data sources evaluated to provide information on the
spatial and temporal distribution of commercial vehicles in urban areas. There
are five general types of data reviewed for this study: commercial vehicle sur-
veys, vehicle registration data, vehicle count data, category-specific data sources,
and data from individual contacts.

Section 4.0 presents the results of the process to quantify the magnitude and dis-
tribution of commercial vehicles. The results of the analysis from the combined
data sources are analyzed by category, urban area, time period, and facility type.
Relationships among the data are identified by scaling the data in individual
categories or cities by population and vehicle miles traveled. The variability and
similarity among the summary results are discussed.

Section 5.0 of this report summarizes the findings of the study. The availability
of the different data sources and gaps in the available data are presented and
discussed. Considerations for aggregating categories of commercial vehicles are
provided and related to discussions of the priorities for modeling commercial
vehicles.

Appendix A presents paratransit data from 300 cities. These data were extracted
from the Federal Transit Administration Section 15 transit database. Appendix B
includes school bus statistics for about 65 school districts. These data were
extracted from the “School Bus Fleet Survey” annual report. Taxicab data from a
taxicab fleet survey are included in Appendix C, and airport taxi and rental car
data are presented in Appendix D.

Cambridge Systematics, Inc. 1-3
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2.0 Types of Commercial Vehicles

This section presents a detailed definition of the term “commercial vehicle” for
the purposes of this study and summarizes the commercial vehicle categories
established for this review. This section also includes definitions of commercial
vehicle categories that are contained in some of the data sources being analyzed.

2.1 DEFINITIONS

“Commercial vehicles” include a broad range of vehicle types that are used for
commercial, rental, educational, and government services. Examples of the uses
for such vehicles include: transportation of persons, package and mail delivery,
urban freight distribution, utilities, trades and services, landscaping services,
outside sales, product delivery, vehicle rental, transportation of school children,
construction activity, and paratransit services.

Commercial vehicles demonstrate temporal and geographic distributions which
differ from those of personal vehicles. In traditional transportation planning
studies estimates of household vehicle trips are factored to correct for underre-
porting and underpredicting of commercial vehicle trips in traditional transpor-
tation planning data sources. While traditional travel models are adequate for
some basic analyses, improved methods for estimating commercial vehicle trips
would provide capabilities for more accurate analysis of additional transporta-
tion planning functions and for the analysis of a wider range of transportation
policies.

The overall objective of this task is to develop an improved understanding of the
magnitude and the spatial and temporal distribution of commercial vehicle trips
within urban areas, other than those trips that represent intercity freight move-
ments. A better understanding of commercial vehicle travel will improve the
accuracy of travel demand forecasting procedures, thereby leading to more
effective means of managing transportation facilities. Equally important,
improved estimates of commercial vehicle travel also will enable transportation
planners to make better estimates of congestion and environmental impacts,
including mobile source emissions and transportation air quality.

“Commercial Vehicle” Definition for This Study

Commercial vehicle trips are primarily organized into three groups, based on
what is being carried and the economic, demographic, and land use factors influ-
encing the magnitude and distribution of commercial vehicle trips in a metro-
politan area. The three groups are:

Cambridge Systematics, Inc. 2-1
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1. Movement of people;
2. Movement of goods; and
3. Services.

The movement of people category includes school buses, shuttle services, rental
cars, taxis, and paratransit vehicles. In general, growth of this category of com-
mercial vehicles tends to depend on the growth of population and employment
in a metropolitan area.

The movement of goods category includes mail delivery, trash collection, ware-
house delivery, parcel pickup and delivery, and construction vehicles. In recent
years, much attention has been paid to this category of commercial vehicle trips.
In metropolitan areas, goods movement trips, similar to longer-haul freight
movements, are becoming a larger share of the total on-road vehicle load.

Finally the services category includes household/building services such as
plumbers and cleaning services as well as public safety, utility maintenance, and
retail support functions. Due to the shift in the United States from a
manufacturing-oriented economy to a service-oriented economy, the number of
service-related commercial vehicle trips is growing faster than the number of trips
for other purposes.

The objective is to account for all three categories of commercial vehicles. Many
vehicles registered as commercial vehicles can be defined as commercial vehicles
based on the above definitions, but other vehicles falling into these categories are
registered as private vehicles. For example, a realtor may register his automobile
as a private vehicle but often use it for business purposes. On the other hand,
many vehicles are registered as commercial but also are used for personal non-
commercial purposes. Any vehicle used for commercial purposes is considered
in this study as a commercial vehicle, regardless of how it is registered. It should
be noted that vehicle registration rules and practices with respect to commercial
vehicles differ by state, further complicating the separate identification of com-
mercial vehicle usage patterns.

Vehicle Registration Definition

The contents of vehicle registration databases vary from state to state as well as
by the department collecting the data. State departments of revenue collect vehi-
cle registration data for tax purposes. These databases typically include data
related to how the vehicle is taxed and how registration fees are determined, e.g.,
vehicle age, engine displacement and/or weight class, as well as transaction
data. State departments of motor vehicles (DMV) collect vehicle data for safety
and/or registration purposes. These databases tend to include more activity
information, such as odometer readings, violations, and county of residence.
Vehicle data also may be collected at the county or municipality level and con-
solidated at the state level by a state public service agency. Even within a state,
county/municipality data records typically are not uniform.

2-2 Cambridge Systematics, Inc.
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Vehicle classification counts and commercial vehicle surveys often are used to
develop the fleet mix information that is required to carry out air quality analyses.
Two additional databases, vehicle registration and emissions inspection and main-
tenance (I/M) program databases, also contain vehicle information and, on occasion,
are used to develop information on the magnitude of commercial vehicle travel.

Freight Analysis Framework/Highway Performance Monitoring
System Definition

The Freight Analysis Framework (FAF) is a policy and systems methodology
developed by the Federal Highway Administration (FHWA) to estimate freight
flows on the nation’s highways and other transportation infrastructure. This
analysis tool seeks to aid in understanding the geographic relationships between
local flows and the nation’s overall transportation system. As part of the meth-
odology, information has been developed on truck flows carrying intercity
freight, as well as truck volumes that serve purposes other than carrying intercity
freight.

The total truck volumes currently used in the FAF are primarily from the
Highway Performance Monitoring System (HPMS). The HPMS is a national-
level highway information system maintained by FHWA that includes data on
the extent, condition, performance, use, and operating characteristics of the
nation’s highways. The HPMS contains administrative and system information
on all public roads, some physical characteristics of arterial and collector func-
tional systems and more detailed characteristics on a sample of different facility
types. The sampled data is developed so that it may be expanded to represent all
public roads. The FAF provides detail on freight trucks and on non-freight
trucks using the FHWA vehicle classification count determination. The total
truck volumes used in the FAF can only be compared to commercial vehicles in
this study once they have been converted into various vehicles types (autos,
buses, trucks, etc.).

Commercial Vehicle Survey Definition

Commercial vehicle survey data was received and processed for the Atlanta,
Denver, Detroit and Greensboro/High Point/ Winston-Salem metropolitan areas.
Each survey was conducted independently, mainly for the purposes of refining
or developing a “truck” model (as opposed to a “commercial vehicle” model).
The definition of “truck” varies among these surveys. As discussed above, com-
mercial vehicle trips constitute a much broader category of total metropolitan
area travel than truck trips.

Each survey was generally performed in two steps. In the first step, a random
sample of firms was contacted to participate in the survey and to report infor-
mation about all of their commercial vehicles. The list of firms from which the
sample was generated typically represented all firms known to operate commer-
cial vehicles (usually trucks). In the second step of the survey, the drivers of
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participant vehicles were given a travel log and instructions on how to record all
trips taken during the survey day.

It is important to note that in some surveys, certain types of vehicle were
excluded. For example, the Denver commercial vehicle survey excluded auto
and truck rental businesses, as well as police, fire, taxi, and U.S. Postal Service
operations.

2.2 CATEGORIES

Categories for This Study

In the literature review,! commercial vehicles were grouped into 13 categories,
according to the type of service (fixed-route, demand-responsive, or other) and
by the type of load (people, goods, services, or other). The literature review was
performed for each of these categories separately and summarized.

In this task, while collecting and analyzing data from different sources, we
reevaluated these 13 categories and made several changes. It was realized that
category 6, “Package and Mail Delivery,” and category 8, “Product and Package
Delivery,” are similar in characteristics and trip patterns. These two categories
were combined into one category, “Package, Product, and Mail Delivery.” It also
was evident from the California DMV data that Federal, state, city, and local gov-
ernment vehicles comprise a significant number of commercial vehicles and that
these vehicles should be in a separate category. This category is named as the
“Public Service” category. In addition, “garbage trucks, meter readers, mainte-
nance vehicles” and “electricians, plumbers” include similar types of vehicles, and
their trip patterns also are similar. Thus, we combined these two categories into a
new category named “Utility Vehicles.” The “Public Safety” category also is
renamed as “Safety Vehicles,” since this category includes both public and private
vehicles. Finally we introduced a new category called “Business and Personal
Services,” which includes the previous “Outside Sales” vehicles.

To summarize, two pairs of original categories were combined into single catego-
ries while one new category was created, resulting in a total of 12 categories. The
original and new categories are shown in Table 2.1.

1 Accounting for Commercial Vehicles in Urban Transportation Models, Task2,
Literature Review, prepared for FHWA by Cambridge Systematics. January 2003.
http:/ /tmip.fhwa.dot.gov/clearninghouse/docs/accounting/.
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Table 2.1

Old and New Categories

Categories in Literature Review Task

Categories in Magnitude and Distribution Task

1.

School Bus

—_

. School Bus (Same as previous #1)

2. Fixed Shuttle Services at 2. Fixed Shuttle Services at Airports, Stations, etc.
Airports, Stations, etc. (Same as previous #2)
3. Private Transportation: Taxi, 3. Private Transportation: Taxi, Limos, Shuttles
Limos, Shuttles (Same as previous #3)
4. Paratransit: Social Services, 4. Paratransit: Social Services, Church Buses
Church Buses (Same as previous #4)
5. Rental Cars 5. Rental Cars (Same as previous #5)
6. Package and Mail Delivery; <—T 1> 6. Package, Product, and Mail Delivery (USPS,
USPS, UPS, FedEx UPS, FedEx, etc.). (Combined #s 6 and 8)
7. Urban Freight Distribution, 7. Urban Freight Distribution, Warehouse
Warehouse Deliveries Deliveries
(Same as previous #7)
8. Product and Package <« 8. Construction Transport (Same as previous #9)
Deliveries
9. Construction Transport 9. Safety Vehicles: Police, Fire, Building
Inspections,
Tow Trucks (Same as previous #11)
10. Public Utilities: Trash, Meter =~ <«————> 10. Ulility Vehicles: Trash, Meter Readers,
Readers, Maintenance Maintenance, Plumbers, Electricians (combined
#s 10 and 12)
11. Public Safety: Police, Fire, 11. Public Service: Federal, State, City, Local
Building Inspections, Tow Government (new category)
Trucks
12. Trades and Services: <« 12. Business and Personal Services: Personal
Plumbers, Electricians, efc. transportation, Realtors, Door-to-Door Sales

13. Outside Sales: Realtors, Door-
to-Door Sales, Public Relations

Source: Cambridge Systematics, Inc.

Other Categorizations

Various other sources of commercial vehicle information use different categori-
zation schemes. These are summarized below.

Vehicle Inventory and Use Survey Categories

The Vehicle Inventory and Use Survey (VIUS) provides data on the physical and
operational characteristics of the nation’s truck population. This survey is con-
ducted every five years as part of the economic census. Title 13 of the United
States Code (Sections 131, 191, and 224) directs the Census Bureau to take the
economic census every five years, in years ending in 2 and 7.
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VIUS data can be extracted by body type, products carried, and major use. The
body type is defined as the type of body that is permanently attached to the
power unit. The body type in the VIUS was cross tabulated with the “product
carried” and “major use” categories in the VIUS database. Based on the results of
this cross tabulation, each “product carried” category and “major use” category
was assigned to the 12 categories given in Table2.1. Table2.2 shows the
matching of the body type to the 12 categories that correspond to the “products
carried” and “major use” categories in the VIUS. When the categorization based
on “product carried” and “major use” categories conflicted, the “major use” cate-

gory was selected for use in this study.

Table 2.2  VIUS Body Type by 12 Categories
Body Type Products Carried Major Use
Auto Transport Urban Freight Urban Freight
Basic Enclosed Van Urban Freight Urban Freight
Basic Platform Construction Construction
Beverage Urban Freight Urban Freight
Concrete Mixer Construction Construction
Drop-frame Van Urban Freight Business and Personal
Dump Truck Construction Construction
Garbage Hauler Utilities Utilities
Grain Body Urban Freight Urban Freight
Insulated Non-refrigerated Van Urban Freight Urban Freight
Insulated Refrigerated Van Urban Freight Urban Freight
Livestock Truck Urban Freight Urban Freight
Low Boy or Depressed Center Urban Freight Construction

Minivan

Multi-stop or Step Van

Business and Personal
Urban Freight

Business and Personal

Business And Personal

Oilfield Truck Trades And Services Trades And Services

Open-top Van Urban Freight Urban Freight

Other Urban Freight Urban Freight

Panel or Van Business and Personal Business and Personal

Pickup Business and Personal Services Business and Personal Services
Platform with Added Devices Construction Construction

Pole or Logging Urban Freight Urban Freight

Public Utility Trades and Services Utilities

Service Truck Trades and Services Trades and Services

Sport Utility Business and Personal Business and Personal

2-6
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Table 2.2  VIUS Body Type by 12 Categories (continued)

Body Type Products Carried Major Use
Station Wagon Business and Personal Business and Personal
Tank Truck (Dry Bulk) Urban Freight Urban Freight

Tank Truck (Liquids or Gases)? Urban Freight/Utilities Urban Freight/Utilities
Winch or Crane Construction Construction

Wrecker3 Safety Safety

Yard Tractor Urban Freight Urban Freight

Source: Cambridge Systematics, Inc.

In addition, the following vehicle sizes also are available. The vehicle size is
determined by the average weight (defined as empty weight of the vehicle plus
the average weight of the load carried):

e Light - Average weight is 10,000 pounds or less;

¢ Medium - Average weight between 10,001 pounds and 19,500 pounds;

e Light-Heavy - Average weight between 19,501 pounds and 26,000 pounds; and
e Heavy-Heavy - Average weight greater than 26,000 pounds.

Vehicle Registration Categories

State registration databases often, but not always, identify whether or not the
vehicle is used for commercial purposes. Data typically are available on vehicle
weight classes, but not service use. Many states’ data do not include odometer
readings. Some state databases could be used to infer the type of service use (as
was done in California by the California Energy Commission), based on vehicle
make/model, weight class, owner, and possibly other data. However, this
requires a considerable amount of data processing and may need to be done by
the agency owning the data due to privacy concerns associated with releasing
detailed data on ownership. For example, the California Energy Commission
reportedly has been working in cooperation with other California state agencies
for more than five years in cleaning, organizing, and analyzing their state vehicle
data. They categorized vehicles into two main groups:

1. Light Vehicles; and
2. Medium and Heavy Vehicles.

2 (lassified as Utilities if carrying Industrial ‘waste’ water or Hazardous waste (EPA
manifest) and as Urban Freight otherwise.

3 For motor vehicle towing or lifting.
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The light duty vehicles are categorized by body type and use categories, as
shown in Table 2.3. Medium and heavy duty vehicles are categorized by body
type only, as shown in Table 2.4.

Table 2.3  Light Duty Categories in California DMV Database

Body Type Categories Use Categories
e  Car Mini e  Personal

e  Car Subcompact e  Other Commercial

e  Car Compact o Daily Rental

o Car Midsize e  Govt. - City

e CarlLarge e  Govt. - County

e  Car Sport o (Govt. - State

e  Pickup Compact e  (Govt. - Federal

e  Pickup Std e  Govt. - District — School

e  Pickup 8,501 - 10,000 e  Govt. - District — College

e Van Compact e  Govt. - District — Transit

e Van Standard e  Govt. - District — Fire

e Van 8,501 -10,000 e  Govt. - District — Police

e Sport/Utility Compact e  Govt. - District — Utility

e  Sport/Utility Standard e  Govt. - District — Water/Irrigation
e Sport/Utility Mini e  Govt. - District — Other

Source: California Department of Motor Vehicles registration data processed by the California Energy
Commission.

Table 24  Medium and Heavy Duty Categories in California DMV Database

Body Type Categories Body Type Categories Body Type Categories
e Ambulance e Dump o Refrigerated

e  Armored Truck e  Fire Truck e  Stake Or Rack

e Auto Carrier e  Flat Bed/Platform e StepVan

e Beverage e  Forward Control e Tandem

e Boom o (Garbage o Tank

e Bus o (Cliders o TiltCab

e  (Cargo Cutaway e Incomplete Chassis e Tilt Tandem

e (Chassis and Cab e Logger e  Tow Truck Wrecker
o  Concrete Mixer e  Motorized Cutaway o  Tractor Truck Diesel
e  Conventional Cab e  Multiple Bodies e  Tractor Truck Gas

e (Crane e Panel e Unknown

o  Cutaway o Parcel Delivery o  Utility

e  Dromedary e  Pickup o Van

Source: California Department of Motor Vehicles registration data processed by the California Energy
Commission.
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Freight Analysis Framework/Highway Performance Monitoring System
Categories

Vehicle classification counts are required to support the truck percentages sub-
mitted as part of the HPMS. The HPMS truck percentages, as applied to the
HPMS Average Annualized Daily Traffic (AADT) information, provide the val-
ues for the Average Annualized Truck Traffic (AADTT) volumes used for 23
states in the FAF.4 For the remaining states the FAF uses the state’s traffic count
database, which is more expansive than the required HPMS data, and the HPMS
LRSKEY (Linear Referencing System Key) to directly map truck volumes col-
lected as part of a vehicle classification program to the FAF network. The FAF
also includes the development of an “intercity” freight truck trip table. This table
was assigned to the FAF network. The resulting FAF truck volumes were sub-
tracted from the AADTT total truck counts to produce “Non-freight” truck vol-
umes for links on the FAF network.

The definition of trucks, as used in traffic counting programs in support of
pavement design, the HPMS, and the FAF, excludes four-tire, two-axle vehicles,
including pickup trucks, panel trucks and vans, ambulances and many other
vehicles that are commonly considered as commercial vehicles. It also excludes
all passenger cars. A significant number of commercial vehicles are passenger
cars or four-tire trucks. The vehicle classification counts, and the datasets
derived from these vehicle counts, can provide information about the larger
commercial vehicles, but can provide no information on four-tire commercial
vehicles.

Commercial Vehicle Survey Categories

Commercial vehicle categories varied among the surveys examined as part of
this project. Generally, vehicles were categorized as “light duty,” “medium
duty,” or “heavy duty.” In some cases, the “light duty” category was further
subdivided into autos and pickups. The survey data typically contained some
information on the body type of the vehicle and in some cases including the
make and year of the vehicle.

Data gathered in the surveys from the vehicle trip logs generally gave a better
insight to the commercial vehicle type than the data gathered about the vehicle
itself. For example that a vehicle is known to be a minivan does not provide
enough information to categorize it into one of the commercial vehicle type cate-
gories, but knowing that the vehicle’s cargo was “tools” and that the purpose of
the trip was “service call” and the destination of the trip was “residential” indi-
cates that the vehicle should be categorized as a utility vehicle.

4 Battelle, Freight Analysis Framework Highway Capacity Analysis: Draft Methodology
Report, U.S. Department of Transportation, Office of Freight Management and
Operations, Washington, D.C., April 18, 2002, Table 4.1.
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While each survey is unique, there is commonality among them, with each sur-
vey asking the type of cargo the vehicle was transporting (Cargo), the land use of
the destination of the trip (Land Use), and the purpose of the trip (Purpose). It is
from these three primary questions that each trip was categorized into one of the
commercial vehicle groups. In some cases, additional survey data could be used
to determine the vehicle category.
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3.0 Data Sources

This section describes the data sources evaluated to provide information on the
spatial and temporal distribution of commercial vehicles in urban areas. There
are five general types of data reviewed for this study: commercial vehicle sur-
veys, vehicle registration data, vehicle count data, category-specific data sources,
and data from individual contacts.

3.1 COMMERCIAL VEHICLE SURVEYS

Vehicle Inventory and Use Survey

The 1997 Vehicle Inventory and Use Survey (VIUS) is a probability sample of
private and commercial trucks registered (or licensed) in the United States as of
July 1, 1997. This survey excludes vehicles owned by Federal, state, or local gov-
ernments; ambulances; buses; motor homes; farm tractors; unpowered trailer
units; and trucks reported to have been sold, junked, or wrecked by the respon-
dents prior to July 1, 1996. A sample of about 131,000 trucks was surveyed to
measure the characteristics of nearly 75 million trucks registered in the United
States.

Many states allow pickups, small vans, and sport utility vehicles to be registered
as either cars or commercial vehicles. Therefore, during the development of the
VIUS sampling frame, passenger car registration files were searched and appro-
priate vehicles were included. Some vehicles, such as “off-highway” trucks used
exclusively on private property, do not have to be registered. These vehicles
were not included in the sampling frame.

The following information is available from VIUS for each vehicle:
e Number of miles driven during 1997;

e Number of miles driven since the vehicle was manufactured;

¢ Weighted annual miles;

e How the vehicle was most often operated (business use, personal transporta-
tion, for-hire, daily rental, or mixed);

e If usage is mixed, the percentages of mixed use, business use, and personal
use; and

e The principal product carried by the vehicle.

Table 3.1 shows the number of vehicles in the VIUS database by body type and
vehicle size. Table 3.2 gives the number of vehicles located within metropolitan
statistical areas (MSA) in the eight states considered for this study.
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Table 3.1  Number of Vehicles by Body Type and Vehicle Size

Number of Vehicles by Vehicle Size

Light- Heavy-
Body Type Total Light Medium Heavy Heavy
Pickup 36,191,818 36,009,449 182,369
Panel or Van 5,572,678 5,547,280 25,396 2
Multi-stop or Step Van 560,420 313,216 222,705 19,372 5,128
Platform with Added Devices 308,176 58,156 84,959 67,953 97,109
Low Boy or Depressed Center 111,054 4,401 6,329 8,892 91,432
Basic Platform 1,176,066 409,246 290,540 154,914 321,365
Livestock Truck 39,069 3,661 11,153 5,725 18,530
Insulated Non-refrigerated Van 34,520 2,079 2,199 3,698 26,544
Insulated Refrigerated Van 233,977 8,613 23,807 19,070 182,487
Drop-frame Van 54,858 3,834 8,586 8,996 33,442
Open-top Van 20,781 1,527 1,690 1,580 15,984
Basic Enclosed Van 1,008,959 98,205 134,562 135,173 641,019
Beverage 70,233 2,403 8,017 15,284 44,529
Public Utility 151,950 44,441 43,599 31,434 32,475
Winch or Crane 55,017 6,157 12,167 9,209 27,485
Wrecker 111,899 38,925 56,898 9,005 7,071
Pole or Logging 55,705 1,312 2,625 5,713 46,055
Auto Transport 20,103 2,182 4,779 924 12,218
Service Truck 168,620 97,658 51,926 12,062 6,973
Yard Tractor 10,798 478 2,384 505 7,431
Sport Utility 13,762,470 13,739,880 22,591
Station Wagon 1,770,676 1,765,985 4,691
Minivan 9,837,926 9,828,651 9,275
Oilfield Truck 26,106 3,453 2,787 3,035 16,831
Grain Body 299,078 13,197 46,231 59,631 180,019
Garbage Hauler 91,633 2,129 8,506 6,921 74,078
Dump Truck 670,821 83,654 129,067 95,876 362,224
Tank Truck (Liquids or Gases) 249,382 6,273 29,320 45,538 168,250
Tank Truck (Dry Bulk) 39,724 649 2,190 4,003 32,882
Concrete Mixer 73,092 201 362 1,963 70,566
Other 22,642 2,616 3,819 2,787 13,421
TOTAL 72,800,252 68,099,912 1,435,528 729,263 2,535,549

Source: Vehicle Inventory and Use Survey (1997).
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Table 3.2  Number of Vehicles within MSAs in Selected States

State Number of Vehicles
California 8,087,382
Colorado 1,032,943
Florida 2,870,581
Georgia 1,333,548
Michigan 1,980,215
North Carolina 1,124,455
Oregon 816,205
Texas 3,206,313

Source: Vehicle Inventory and Use Survey (1997).

The VIUS data set was modified for use in this project so that average daily vehi-
cle miles traveled (VMT) and average daily VMT per vehicle could be estimated.
Vehicles whose home bases were outside MSAs or had more than 50 percent of
their miles driven more than 50 miles away from their home bases were
excluded. After trimming the dataset, it was decided to exclude observations
that listed the following as their major use:

e Daily rental;

e Notin use;

e For hire transportation; and
e One-way rental.

The daily rental categories were excluded because they have been captured sepa-
rately elsewhere. “For hire transportation” and “not in use” were not included
because of the difficulty in categorizing them.

Table 3.3 shows the daily VMT for six categories available in VIUS data. While
VIUS data can be reported either for an entire state or for all MSAs in a state,
data cannot be reported separately for a specific city or urban area. As a result,
VIUS data for the 12 urban areas used in this project (see Table 1.1) cannot be
reported separately. However, for this study VMT per vehicle data have been
calculated using VIUS data and used with other data for estimating the total
VMT by category. Table 3.4 shows daily VMT per vehicle.
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Table 3.3  Daily Vehicle Miles Traveled in MSAs by Commercial

Vehicle Category
Business and Trades Urban
Personal Construction  Public Public and Freight
Services Transport Safety Utilities Services  Distribution
California 191,184,016 5,770,580 331,941 905,218 574,938 2,905,847
Colorado 24,330,116 702,068 49,231 138,096 157,911 397,717
Florida 75,437,337 2,549,107 89,078 640,260 383,978 1,315,266
Georgia 34,710,330 1,196,564 174,992 265,348 99,270 550,991
Michigan 48,700,595 1,608,217 56,396 278,389 44,522 739,032
North Carolina 25,927,200 1,703,922 103,516 191,591 181,445 754,688
Oregon 18,975,350 428,885 27,210 34,656 38,807 364,341
Texas 91,799,636 2,279,053 119,408 296,610 345,972 1,275,083
National 1,174,389,225 41,163,792 2,311,391 7,377,819 4,534,727 19,583,562

Source: Vehicle Inventory and Use Survey (1997).

Table 3.4  Average Daily VMT per Vehicle in MSAs by Commercial

Vehicle Category
Daily VMT/Vehicle by CS Classification
Business Urban
and Personal Construction  Public Public Trades and Freight
Services Transport Safety Utilities Services  Distribution
California 41.3 45.7 52.6 60.0 34.3 74.5
Colorado 38.6 57.2 44.3 56.4 35.3 472
Florida 45.9 62.2 49.4 68.6 57.6 66.6
Georgia 43.5 49.2 70.2 64.3 62.6 61.7
Michigan 44.0 441 56.3 58.4 42.8 57.3
North Carolina 411 511 454 50.7 83.8 52.6
Oregon 38.3 38.9 68.1 38.9 54.8 63.3
Texas 474 62.2 47.0 68.7 84.3 60.3
National 40.7 46.0 46.7 58.4 51.8 53.4

Source: Vehicle Inventory and Use Survey (1997).

VIUS reports annual VMT. The daily VMT was calculated based on the number
of days in a year that vehicles in a specific category operate. The number of days
used for estimating daily VMT was developed by Cambridge Systematics based
on average number of days per year that each category was open for business.
These estimates are shown in Table 3.5.
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Table 3.5 Number of Days in a Year Used for VMT Calculations

Commercial Vehicle Categories Number of Days in Year
Urban Freight Distribution, Warehouse Deliveries 306
Construction Transport 260
Public Safety 365
Public Utilities 260
Trades and Services 260
Business and Personal Services 306

Source: Cambridge Systematics, Inc.

Atlanta Area Commercial Vehicle Survey

The Atlanta Area Commercial Vehicle Survey was conducted by NuStats
International for the Atlanta Regional Commission (ARC) in the spring of 1996.5
The primary objective of the survey was to provide insight into truck movements
in the Atlanta region. Specifically, the goals of the study were to determine the
number of trips per truck and the average truck trip length, and to develop a
truck trip table that would provide critical information for the regional travel
demand model.

The Atlanta Area Commercial Vehicle survey was conducted in two phases.
First a “recruitment interview” was performed to identify suitable businesses
that were willing to participate in the survey. Firms were randomly selected
from a 1993 commercial vehicle listing from the Georgia Department of
Environmental Regulation. Participating businesses were assigned a 24-hour
period (the travel day). All trips made using the selected vehicle(s) were
recorded for the travel day. If the business maintained detailed vehicle manifest
information, the travel data could generally be obtained from the manifest.

The survey sample was expanded based on the fleet size of the survey firm.
Table 3.6 lists the vehicle groupings and the expansion factor for each group.

5 Atlanta Area Commercial Vehicle Survey. Draft Final Report. NuStats International, 1996.
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Table 3.6  Atlanta Expansion Factors

Fleet Size Universe Sample Size Factors
1 10,808 35 308.8
2 15,560 44 353.6
35 19,580 108 181.6
6-10 14,060 208 67.6
11-20 10,950 153 71.6
21-50 12,280 164 74.9
51+ 32,840 31 1,059.4
TOTAL 116,078 743

Source: Atlanta Area Commercial Vehicle Survey.

Commercial Vehicle Category Groupings

Table 3.7 illustrates how the various commercial vehicle types are defined in the
survey. The top portion of the table lists the descending order of precedence in
which the vehicle types are defined. For example, if a vehicle meets the criteria
to be defined as both Package Delivery and Business and Personal Services, the
vehicle is classified as Package Delivery.
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Table 3.7  Atlanta Commercial Vehicle Categories

Code Vehicle Type Selection
1 School Bus L=1andP=1o0r2
6 Package Delivery C=27andP=10r2
8 Construct Transport C=240r37
10 Utilities C=36andL=40rP=3
12 Out Sales P=5orL=4
7 Urban Freight P=AnyandL =Anyand C=1or 13 or20 or 23 or 25 or 28 or 30-42 or 98 or 99
Code Cargo-C Code Purpose - P Code Land Use - L
1 Farm products 1 Delivery 1 Educational
13 Crude petro/natural gas 2 Pick-up 2 Industrial
20 Food 3 Maintenance 3 Medical
23 Apparel 4 Work-related 4 Office/government
24 Lumber or wood 5 Driver need 5 Residential
25 Furniture fixtures 6 Return to base 6 Retail
26 Pulp, paper 7 Other 7 Home base
27 Printed matter 99 Start of day
28 Chemicals
30 Rubber/plastic
31 Leather
32 Clay, concrete, glass or
stone
33 Primary metal products
34 Fabricated metal
35 Machinery
36 Electrical
37 Transport equipment
38 Instrument:
cameras/optical,
watches
39 Miscellaneous

manufacturing products

40 Waste, scrap

41 Miscellaneous freight
42 Containers

98 Miscellaneous

99 Empty
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Summary of Survey Results

The results from the survey are summarized in Table 3.8. These data may differ
from those presented in the survey report due differences in the vehicle type
groupings. The “urban freight” category is the largest category in this survey
(62 percent of the total), and “business and personal services” contains a large
percentage as well (23 percent of the total). The longest average trip length is for
urban freight vehicles, and the shortest average trip length is for school buses.

Table 3.8  Atlanta Expanded Survey Data

Total Daily Average
Average Vehicle Miles Trips per Daily Miles

Vehicle Type Vehicles Daily Trips Traveled Vehicle Traveled
School Bus 2,212 2,414 40,177 1.09 18.17
Package/Product/Mail 4,681 12,644 155,215 2.70 33.16
Urban Freight 66,239 280,589 4,901,560 4.24 74.00
Construction Transport 8,267 31,596 481,804 3.82 58.28
Utility Vehicles 1,420 3,835 58,043 2.70 40.88
Business and Personal Services 24,463 44,721 660,730 1.83 27.01
TOTAL 107,282 373,385 6,297,528 3.48 58.70

Source:  Atlanta Area Commercial Vehicle Survey.

Denver Commercial Vehicle Survey

The Denver Regional Council of Governments (DRCOG), in partnership with the
Regional Transportation District, the Colorado Department of Transportation,
and the Regional Air Quality Council, initiated the Regional Travel Behavior
Inventory (TBI) in 1996. The TBI was undertaken to provide a snapshot of travel
patterns and characteristics of travelers in the Denver region and to collect the
data needed to develop and “freshen” traditional travel models, while providing
for the possible development of new modeling techniques. The Denver
Commercial Vehicle Survey was one of four surveys conducted as part of TBL

The Denver survey was designed as a two-stage survey - a business and vehicle
survey and a vehicle travel survey. Numerous businesses were surveyed to ver-
ify or correct business characteristics listed for the business and to determine the
number and types of commercial vehicles garaged at these businesses. The list of
businesses included all businesses listed within the Denver area in 1996 (90,558
entries) and was obtained from DRCOG. This first stage of the survey was com-
pleted prior to the selection of any vehicles for the second stage.

Commercial vehicles selected for the second stage survey were selected from
vehicles listed in the first stage survey based on designated sampling procedures.
The sampling procedure allowed a single business to have multiple vehicles
included in the travel survey. A travel diary was collected for the selected
vehicles.
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It is important to note that the Denver commercial vehicle survey specifically
excluded auto and truck rental businesses and police, fire, taxi, and U.S. Postal
Service operations. These exclusions demonstrate the typical practice of not
including certain types of commercial vehicles in regional surveys conducted by
transportation planning agencies. Table 3.9 shows the excluded business and
vehicle types.

Table 3.9  Denver Survey Excluded Businesses and Vehicle Types

Excluded Businesses Excluded Vehicle Types

¢ Auto and Truck Rental e Rental Cars

e  Police and Fire Departments o  Safety Vehicles

o Taxi e  Private Transportation

e U.S. Postal Service e Package, Product and Mail Delivery

Commercial Vehicle Category Groupings

Table 3.10 illustrates how the various commercial vehicle type are defined in the
survey. The top portion of the table lists the descending order of precedence in
which the vehicle types are defined. For example, it a vehicle meets the criteria
to be defined as both Package Delivery and Business and Personal Services, the
vehicle is classified as Package Delivery.
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Table 3.10 Denver Commercial Vehicle Categories

Code Vehicle Type Selection
6 Package Delivery C=6andP=1
2 Shuttle Services P=3
10 Utilities P=2
8 Construct Transport L=3or5
12 Out Sales P=4or5o0rL=14
7 Urban Freight C=AnyandL=AnyandP=1or7or8or9
Code Cargo-C Code Purpose - P Code Land Use - L
1 Clay 1 Pick-up/deliver a load 0 Residential
2 Farm 2 Fuel/service vehicle 1 Agriculture
3 Food 3 Drop-off/pick-up people 2 Mining
4 Fuel 4 Service call 3 Construction
5 Machine 5 Business meeting 4 Manufacturing
6 Mail 6 Personal business 5 Trans/comm
7 Other 7 Return to base 6 Wholesale
8 Textiles 8 Other 7 Retail
9 Waste 9 Return home/end day 10 Public building
1 Unknown
12 Open space
13 Other
14 Services

Summary of Survey Results

The results from the survey are summarized in Table 3.11. These data may differ
from those presented in the survey report due differences in the vehicle type
groupings. The urban freight category is the largest category in this survey
(45 percent of the total), and business and personal services comprise a large per-
centage as well (30 percent of the total). The longest average trip length is for
urban freight vehicles, and the shortest average trip length is for package, prod-
uct, and mail delivery.
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Table 3.11 Denver Expanded Survey Data

Total Daily Average
Average Vehicle Miles Trips per Daily Miles

Vehicle Type Vehicles Daily Trips Traveled Vehicle Traveled
Shuttle Service 2,204 8,098 47,819 3.67 21.70
Package/Product/Mail 5,907 12,095 57,014 2.05 9.65
Urban Freight 29,614 103,944 1,915,760 3.51 64.69
Construction/Transport 8,411 18,521 257,192 2.20 30.58
Utility Vehicles 4,935 5,038 52,881 1.02 10.72
Business and Personal Services 12,485 25,310 969,020 2.03 77.62
TOTAL 63,556 173,005 3,299,686 272 51.92

Source:  Denver Commercial Vehicle Survey.

Detroit Commercial Vehicle Survey

The Southeast Michigan Council of Governments (SEMCOG) Commercial
Vehicle Survey (CVS) collected detailed information on truck travel within the
seven-county area of Southeast Michigan, for use in SEMCOG’s Regional Travel
Forecast Model. The information also will assist with other intermodal and
freight planning activities. The universe for the commercial vehicles is from a
data file from the Michigan Secretary of State containing the universe of com-
mercial vehicles registered within the region. A supplemental business survey
was conducted to determine the proportion of businesses located within the
region that have commercial vehicles, registered at locations outside the region,
but which operate within the region for business purposes on a regular basis.
These trucks would not have been included in the main survey because the CVS
sampling frame was limited to vehicles registered to locations within the region.

Businesses with vehicles operating in the Detroit region were contacted ran-
domly for participation in the activity log portion of the survey. For
participating businesses, a travel day was assigned and a trip diary was mailed.

Commercial Vehicle Category Groupings

Table 3.12 illustrates how the various commercial vehicle type are defined in the
survey. The top portion of the table lists the descending order of precedence in
which the vehicle types are defined. For example, it a vehicle meets the criteria
to be defined as both Package Delivery and Business and Personal Services, the
vehicle is classified as Package Delivery. The Detroit survey uses an Industry
code on the destination end of the trip to define the vehicle type in addition to
the cargo, purpose and land use.
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Table 3.12 Detroit Commercial Vehicle Categories

Code Vehicle Type Selection
1 School Bus L=6
6 Package Delivery C=1
9 Safety Vehicles P=3or4
8 Construct Transport L=11orl=2andC=80r18
10 Utilities I=6andC=10
12 Business and Personal | 1=12o0r13or 18
7 Urban Freight C=AnyandL=AnyandP=1or7or8or9
Code Cargo-C Code Purpose - P
1 Mail/small parcels/packages 1 Hauling heavy material
2 Food/produce/farm products 2 Delivery/pick-up/running errands
3 Machinery/appliances 3 Plowing/snow removal
4 Minerals, ore, coal 4 Towing/road service
5 Chemicals, petroleum 5 Construction/job surveyors
6 Metals and metal products 6 Farming
7 Textiles and apparel 7 Sales/service/maintenance work
8 Lumber, wood products, other building materials 8 Landscaping
9 Vehicles/vehicle parts 9 Transports people/transportation
10 Tools, other materials 10 Hauling light material
11 Other consumer goods 1 Auto transport
12 Furniture 12 Business/contract jobs
13 Plants/flowers/trees 13 Catering
14 Equipment 14 Fuel oil/propane/gas
15 Janitorial supplies 15 Drilling water wells
16 Hay/straw/grass 16 Support vehicle
17 Debris/trash 17 Installation
18 Sand/gravel 18 Hauling waste material
19 Containers/boxes 19 Everything
20 Electrical supplies 20 All other miscellaneous responses
21 Glass/windshields 21 None/nothing
22 Don’t know
23 Refused/No response
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Table 3.12 Detroit Commercial Vehicle Categories (continued)

Code Land Use - L Code Industry - |
1 Home base 1 Agriculture, forestry, mining
2 Transportation/utilities 2 Construction

3 Industrial 3 Manufacturing

4 Commercial 4 Transportation

5 Offices, including government offices 5 Communications

6 School 6 Utilities

7 Other institutional 7 Wholesale trade

8 Medical facility 8 Eating and drinking places

9 Residential 9 Other retail trade

10 Farm/orchard 10 Finance, insurance and real estate
11 Construction site/job site 11 Hotels, motels

Summary of Survey Results

The results from the survey are summarized in Table 3.13. These data may differ
from those presented in the survey report due differences in the vehicle type
groupings. The urban freight category is the largest category in this survey
(52 percent of the total); construction transport contains a large percent as well
(22 percent of the total). The longest average trip length is for package/product
and mail delivery, which is unique to Detroit since the other surveys have
shorter than average trip lengths for this category. The shortest average trip
length is for school buses, which is consistent with the other surveys.

Table 3.13 Detroit Expanded Survey Data

Total Daily Average
Average  Vehicle Miles  Trips per  Daily Miles

Vehicle Type Vehicles Daily Trips Traveled Vehicle Traveled
School Bus 6,467 10,345 87,189 1.60 13.48
Package/Product/Mail 5,322 38,211 456,477 718 85.77
Urban Freight 41,338 215,984 2,074,750 522 50.19
Construction Transport 5,501 22,118 279,301 4.02 50.78
Safety Vehicles 3,492 19,606 127,247 5.62 36.44
Utility Vehicles 1,380 3,301 32,094 2.39 23.26
Business and Personal Services 15,740 78,748 790,250 5.00 50.21
TOTAL 79,239 388,314 3,847,307 4.90 48.55

Source: Detroit Commercial Vehicle Survey.
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Piedmont-Triad Commercial Vehicle Survey

The Piedmont-Triad Commercial Vehicle Survey was conducted to estimate
truck trips and trips made by commercial cars in the Triad region (Greensboro,
High Point, and Winston-Salem) of North Carolina.

A database of employers in the Triad region, including the number of employees
and whether or not commercial vehicles are garaged at the employment location,
was used as the universe of sampling commercial vehicles in the region. Eligible
vehicles were those having a commercial license and being garaged at a non-
residential location overnight. The definition of eligible vehicles eliminates com-
pany cars that are driven home by employees and effectively eliminates a large
share of vehicles that may otherwise have been placed into the personal services
commercial vehicle category. Also missing from the survey are non-
commercially licensed vehicles that are used for commercial purposes.

Commercial Vehicle Category Groupings

Table 3.14 illustrates how the various commercial vehicle types are defined in the
survey. The top portion of the table lists the descending order of precedence in
which the vehicle types are defined. For example, if a vehicle meets the criteria
to be defined as both Package Delivery and Ultilities, the vehicle is classified as
Package Delivery. The Piedmont-Triad survey uses a vehicle type field from the
survey, in addition to the cargo, purpose and land use fields.
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Table 3.14 Piedmont-Triad Commercial Vehicle Categories

Code Vehicle Type Selection
6 Package Delivery C=4
3 Private transport V =3 and Vehicle occupancy greater than 1
10 Utilities L=7
7 Urban Freight C=AnyandL=AnyandP=1o0r2or6or12or13or 14 or 23 or 61 or 62 or 612
Code Cargo-C Code Purpose - P Code Land Use - L
1 Empty 1 Pick-up load 1 Office building
commercial
2 Food or kindred 2 Drop-off label !
product
3 Tobacco, textile, 3 Fuellservice unit 2 Retail/restaurants/gas
apparel station
4 Mail or express 4 Other business
traffic/small pack
fizig;ﬁ;g;teaania?t%? 5 Personal business 3 Warehouse/
manufacturing/
6 Return to base wholesale
5 Clay, concrete, glass, 7 Other 4 Residential
or stone products/ )
furniture/fabricated 12 1and 2 6 Port/transportation
metal products/ hub
lumber, pulp, paper or 13 1and 3 7 Utilities
allied products
14 1and 4 8 Construction/gravel/
land
7 Petroleum, natural 23 2and3 9 Other
, metalli , .
gg; metatic ores 25 2and 5 98 Vehicle not used
8 Farm, forest, or 34 3and 4 99 Unknown
marine products
47 4and7
9 Machinery 57 5and7 Code Vehicle Type -V
transportation
equipment or supplies 61 6and 1 1 Car
10 Waste or scrap 62 6and 2 2 Delivery van
material, hazardous
material 612 6and 1and2 3 Passenger van
11 FAK (Freight of all 998 Vehicle not used 4 Unknown type of
kinds) vehicle
12 Other 999 Unknown 5 Single unit pick-up

Cambridge Systematics, Inc.
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Table 3.14 Piedmont-Triad Commercial Vehicle Categories (continued)

Code Cargo-C | Code ’ Purpose - P | Code Vehicle Type -V
98 Not applicable, not 6 Combine pick-up
truck, or vehicle not
used 7 Unknown type of van
99 Unknown 8 Single-unit big truck
9 Combine big truck
10 Unknown type of big
truck
99 Unknown type

Summary of Survey Results

The results from the survey are summarized in Table 3.15. These data may differ
from those presented in the survey report due differences in the vehicle type
groupings. The urban freight category is the majority category in this survey
(82 percent of the total). The longest average trip length also is for urban freight,
which is consistent with the other surveys. All other categories are well below
the overall average trip length, which is dominated by the longer trips in the
urban freight category.

Table 3.15 Triad Expanded Survey Data

Total Daily

Average Vehicle Miles Trips per  Average Daily
Vehicle Type Vehicles  Daily Trips Traveled Vehicle Miles Traveled
Private Transportation 182 542 4,954 2.97 27.19
Package/Mail 920 3,554 25,236 3.86 2743
Urban Freight 7,836 37,410 438,549 477 55.96
Construction/Transport 839 2,760 31,318 3.29 37.32
Utilities 220 394 3,181 1.79 14.47
TOTAL 9,998 44,660 503,239 4.47 50.34

Source: Piedmont-Triad Commercial Vehicle Survey.

3.2 VEHICLE REGISTRATION

Eight persons were contacted who have either conducted or been responsible for
research on vehicle emissions and are familiar with the experience of using state
vehicle registration and/or inspection/maintenance (I/M) program data, to
determine the degree to which these databases have been useful for identifying
commercial vehicle activity patterns. The following people were contacted:
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e Professor Randy Guensler, Georgia Institute of Technology;
e Professor Michael Rodgers, Georgia Institute of Technology;
e Professor Matthew Barth, University of California at Riverside;

e Dr. Herb Weinblatt, Cambridge Systematics (worked with West Virginia
University on a NCHRP heavy-duty vehicle emissions research project);

e Ms. Coralie Cooper, Northeast States for Coordinated Air Use Management;
e Ms. Megan Beardsley, U.S. Environmental Protection Agency;

e Professor Arun Chatterjee, University of Tennessee; and

e Mr. Chris Saricks, Argonne National Laboratory.

Overall, most people conducting research into emissions modeling have been
interested in activity data by vehicle weight class and fuel type, since these are
the characteristics by which EPA regulates emissions and which therefore corre-
spond most closely to emission levels. They typically have used national-level
sources such as VIUS and data from R.L. Polk & Co. (described below), since
they are not as concerned about area-specific fleet distributions or activity data.
For example, EPA has used Polk databases to examine the number of vehicles
registered and VMT per vehicle for different vehicle weight classes. VIUS also
has been used as a source of VMT per vehicle for heavy-duty vehicles by various
researchers.

State Motor Vehicle Departments

State environmental agencies often have experience working with state registra-
tion data for the purpose of developing vehicle age distributions for the MOBILE
emissions model. Prof. Rodgers has examined vehicle databases in 12 to 14 dif-
ferent states and found that there are basically three different organizational
approaches for collecting vehicle registration data.

First, the state Departments of Revenue may collect vehicle registration data for
tax purposes, with a focus on related data (e.g., vehicle age, engine displacement,
weight class). Second, the state Departments of Motor Vehicles may collect vehi-
cle data for safety and/or registration purposes, including odometer readings,
violations, and county of residence. Third, vehicle data may be collected at the
county or municipality level, and consolidated at the state level by a state public
service agency. County/municipality data records typically are not uniform.

At best, state registration databases contain only basic data related to the use of
the vehicle (e.g., commercial versus non-commercial, or whether the vehicle is
part of a public fleet). Other use information could be inferred by looking at the
owner of the vehicle in conjunction with vehicle characteristics, but this level of
analysis would require significant effort as well as access to confidential data. As
a result, state registration databases were found to have little value for deter-
mining the numbers or usage of commercial vehicles by service use.
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Many states maintain separate databases for permanent public tag vehicles.
State and/or local agencies also are likely to maintain registration data for
licensed services such as taxicabs, limos, and shuttle services available through
state or local agencies. These databases provide total numbers of vehicles,
although they may not provide miles traveled.

California Energy Commission

Vehicle registration databases that are maintained by a state, as evidenced by the
experience in California, have the potential to yield useful information on the
number of commercial vehicles existing within a particular geographic area.
Experience has shown, though that it is time consuming, costly, and difficult to
use these vehicle registration databases for reasons other than those for which
they originally were developed. Consequently, the only example of a vehicle
registration database that has been successfully used to produce information on
commercial vehicle travel that was able to be identified was for California.
Nonetheless, it is recommended that other states explore and develop the same
kind of multi-year cooperative arrangement that exists in California so that, over
time, vehicle registration data can be used to support transportation planning,
including, but not limited to, the movement of commercial vehicles.

Processed California Department of Motor Vehicles (DMV) data was obtained
from the California Energy Commission and extracted for four urban areas: San
Francisco, Los Angeles, San Diego, and Sacramento. Summary data for these
cities are shown in Tables 3.16 to 3.19. The California DMV data has a large cate-
gory of “other commercial” light duty vehicles that we have assigned to the
business and personal services category. Since not all of the “other commercial
vehicles” are being used for commercial purposes, we factored this category to
exclude the business and personal services vehicles used for personal activities,
based on the VIUS estimates of the use of these vehicles (24 percent of business
and personal service vehicles are used for commercial purposes). Regarding
school bus category, medium and heavy vehicles were divided into six groups
based on their weights, and group “GVWR 6 Truck” was assumed to be the
school bus category. This processing also included associating the average trip
length for each commercial vehicle category from the VIUS data with the number
of vehicles from the DMV data to calculate the VMT. These VIUS data were
estimated for MSAs in California only but were not specific to an individual met-
ropolitan area.

To compare the commercial VMT with the total VMT, the total number of per-
sonal vehicles was obtained from the DMV. The average number of daily miles
traveled for personal vehicles was calculated from the National Highway Travel
Survey (NHTS)¢ for MSAs in California. These data were not available for

6 http://nhts.ornl.gov/2001/index.shtml.
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specific cities, and so the calculation was based on MSAs between one and three
million population (for Sacramento and San Diego) and MSAs over three million
population (for San Francisco and Los Angeles). The total VMT calculation,
therefore, was an estimate based not only on local data within each MSA.

The results of this analysis demonstrate that the commercial vehicle miles traveled
are a higher percentage of the total than the number of vehicles, ranging from 10.3
to 15.3 percent of the total VMT compared to a range of 6.7 to 10.6 percent of the
total vehicles, as shown in Tables 3.16 to 3.19. This is an expected result based on
the longer average miles traveled per day for commercial vehicles.

Table 3.16 DMV California Data Summary for the San Francisco MSA

San Francisco Data Population: 4,022,000

Number of  Average Daily

Commercial Miles per Percentage of Percent of
Commercial Vehicles Categories Vehicles Vehicle Total Vehicles VMT Total VMT
Business and Personal Services 152,263 413 3.01% 6,288,462 6.97%
Construction Transport 22,561 457 0.45% 1,031,038 1.14%
Other 55,520 59.95 1.10% 3,328,424 3.69%
Package, Product and Mail Delivery 470 76.1 0.01% 35,767 0.04%
Public Safety 5,090 52.57 0.10% 267,581 0.30%
Public Service 38,094 30 0.75% 1,142,820 1.27%
Public Utilities, Trades and Services 7,552 59.95 0.15% 452,742 0.50%
Rental Cars 89,805 4311 1.78% 3,871,494 4.29%
School 1,510 36.2 0.03% 54,662 0.06%
Urban Freight Distribution, Warehouse Deliveries 22,484 74.5 0.44% 1,675,058 1.86%
Total Commercial Vehicles 395,349 448 7.82% 18,148,048 20.10%
Personal Vehicles 4,662,006 15.47 92.18% 72,121,952 79.90%
TOTAL 5,057,355 17.85 100.00% 90,270,000 100.00%

Source:  California Department of Motor Vehicle registration data processed by the California Energy Commission for number of
vehicles and the Vehicle Inventory and Use Survey for average daily miles traveled of trucks and the National Highway
Travel Survey for average daily miles traveled of autos.

Table 3.17 DMV California Data Summary for the Los Angeles MSA

Los Angeles Data Population: 12,384,000
Number of  Average of  Percentage

Commercial  Daily Miles of Total Percent of
Commercial Vehicles Categories Vehicles per Vehicle Vehicles VMT Total VMT
Business and Personal Services 321,445 413 3.01% 13,275,679 4.73%
Construction Transport 36,318 45.7 0.34% 1,659,733 0.59%
Other 142,950 59.95 1.34% 8,569,853 3.05%
Package, Product and Mail Delivery 449 76.1 0.00% 34,169 0.01%
Public Safety 11,149 52.57 0.10% 586,103 0.21%
Public Service 83,219 30 0.78% 2,496,570 0.89%
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Table 3.17 DMV California Data Summary for the Los Angeles MSA

(continued)

Los Angeles Data Population: 12,384,000

Numberof  Average of  Percentage

Commercial  Daily Miles of Total Percent of
Commercial Vehicles Categories Vehicles per Vehicle Vehicles VMT Total VMT
Public Utilities, Trades and Services 19,488 59.95 0.18% 1,168,306 0.42%
Rental Cars 88,217 43.11 0.83% 3,803,035 1.35%
School 5,259 36.2 0.05% 190,376 0.07%
Urban Freight Distribution, Warehouse Deliveries 69,617 74.5 0.65% 5,186,467 1.85%
Total Commercial Vehicles 778,111 448 7.28% 36,970,288 13.17%
Personal Vehicles 9,910,699 24.60 92.72% 243,821,712 86.83%
TOTAL 10,688,810 26.27 100.00% 280,792,000 100.00%

Source:  California Department of Motor Vehicle registration data processed by the California Energy Commission for number of
vehicles and the Vehicle Inventory and Use Survey for average daily miles traveled of trucks and the National Highway
Travel Survey for average daily miles traveled of autos.

Table 3.18 DMV California Data Summary for the San Diego MSA

San Diego Data Population: 2,653,000
Number of Average of  Percentage

Commercial Daily Miles of Total Percent of
Commercial Vehicles Categories Vehicles per Vehicle Vehicles VMT Total VMT
Business and Personal Services 50,488 413 2.55% 2,085,154 3.32%
Construction Transport 6,939 457 0.35% 317,112 0.50%
Other 33,059 59.95 1.67% 1,981,887 3.16%
Package, Product and Mail Delivery 41 76.1 0.00% 3,120 0.00%
Public Safety 3,364 52.57 0.17% 176,845 0.28%
Public Service 13,111 30 0.66% 393,330 0.63%
Public Utilities, Trades and Services 2,729 59.95 0.14% 163,604 0.26%
Rental Cars 12,107 4311 0.61% 521,933 0.83%
School 1,267 36.2 0.06% 45,865 0.07%
Urban Freight Distribution, Warehouse Deliveries 8,510 74.5 0.43% 633,995 1.01%
Total Commercial Vehicles 131,615 448 6.65% 6,322,846 10.07%
Personal Vehicles 1,846,179 30.60 93.35% 56,486,154 89.93%
TOTAL 1,977,794 31.76 100.00% 62,809,000 100.00%

Source:  California Department of Motor Vehicle registration data processed by the California Energy Commission for number of
vehicles and the Vehicle Inventory and Use Survey for average daily miles traveled of trucks and the National Highway
Travel Survey for average daily miles traveled of autos.
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Table 3.19 DMV California Data Summary for the Sacramento MSA

Sacramento Data Population: 1,394,000

Number of Average of  Percentage

Commercial ~ Daily Miles of Total Percent of
Commercial Vehicles Categories Vehicles per Vehicle Vehicles VMT Total VMT
Business and Personal Services 43,984 413 3.07% 1,816,539 6.11%
Construction Transport 8,798 457 0.61% 402,069 1.35%
Other 28,525 59.95 1.99% 1,710,074 5.75%
Package, Product and Mail Delivery 42 76.1 0.00% 3,196 0.01%
Public Safety 7,090 52.57 0.49% 372,721 1.25%
Public Service 36,710 30 2.56% 1,101,300 3.71%
Public Utilities, Trades and Services 5,108 59.95 0.36% 306,225 1.03%
Rental Cars 9,913 4311 0.69% 427,349 1.44%
School 1,011 36.2 0.07% 36,598 0.12%
Urban Freight Distribution, Warehouse Deliveries 10,651 74.5 0.74% 793,500 2.67%
Total Commercial Vehicles 151,832 448 10.58% 6,969,571 23.45%
Personal Vehicles 1,282,838 17.74 89.42% 22,754,429 76.55%
TOTAL 1,434,670 20.718 100.00% 29,724,000 100.00%

Source:  California Department of Motor Vehicle registration data processed by the California Energy Commission for number of
vehicles and the Vehicle Inventory and Use Survey for average daily miles traveled of trucks and the National Highway
Travel Survey for average daily miles traveled of autos.

Inspection and Maintenance Programs

Many states collect data for their I/M programs that include the vehicle identifi-
cation number (VIN) and odometer reading. A VIN decoder is a computer soft-
ware program that is used to determine the make and model of the vehicle.
Other emissions-related data also are collected, such as chassis, engine, emissions
control system, fuel control system, etc. Odometer readings from at least two
cycles of I/M inspection can be used to get vehicle activity (miles/year). I/M
databases often identify whether the vehicle is commercial and include the gross
vehicle weight rating (GVWR).

According to Professor Michael Rodgers and others, the following difficulties
have been encountered with the use of I/M data for the purposes of classifying
commercial vehicle travel:

1. The make and model of the vehicle do not necessarily indicate its type of use
(service). For example, a vehicle may be identified as a “medium-duty GMC
chassis” or a “Ford F-350” with a certain type of engine. What is on the back
of the chassis, though, is not identified. The Ford F-350 could be used as an
ambulance, delivery truck, contractor’s vehicle, etc.

2. The I/M database may not be a random sample of vehicles registered in the
state. For example, most states do not require public vehicles to be tested.
(California is an exception). States often will encourage public fleets to test
their vehicles, but the actual extent of participation may vary depending upon
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the jurisdiction, department, etc. Thus, an I/M database can be expected to
underreport public safety, public utilities, or public transit vehicles. Also, the
extent of heavy-duty vehicle testing varies. For example, New Jersey’s heavy-
duty testing program only tests vehicles over 18,000 pounds GVWR.

3. There can be problems with odometer matching as a result of mileage roll-
over. While many people have developed algorithms to deal with this, the
algorithms (and data) are not perfect. This typically is a minor problem, but
caution in using odometer data is required.

4. VIN decoder software may contain errors for several vehicle classifications.
As documented by Prof. Guensler following the analysis of two different
datasets, these limitations affect the accuracy of the predicted fleet distribu-
tion. The effect of these errors could be a bias towards newer vehicles and,
therefore, an underestimation of mobile source emissions.

The Northeast States for Coordinated Air Use Management (NESCAUM) has
worked with states in the northeast to implement heavy-duty vehicle emissions
inspection programs. States that have done so include Massachusetts, New
Jersey, and New York. However, these programs do not collect data related to
service use of the vehicle, and not all vehicles are included (for example, the
testing of only heavy trucks over 18,000 pounds in New Jersey). While the pro-
grams can identify the annual mileage per vehicle from this program, they do not
have direct information on the use of the vehicle. A program specialist from
New Jersey, however, suggested that service use could be inferred from the
heavy-duty inspection program data by cross-tabulating U.S. DOT numbers with
either company names or business type from the U.S. DOT census extract.

Massachusetts has a commercial vehicle inspection program that includes vehi-
cles over 10,000 pounds or with a passenger capacity of at least 15. New York
State’s annual heavy-duty inspection program applies to most vehicles over
8,500 pound GVWR in the New York City metropolitan area. While information
such as VIN, make, model year, and odometer reading are collected at the time
of the test, the information collected is not useful in identifying the service use of
the vehicle. Furthermore, it is primarily stored on paper, with limited (and non-
centralized) downloading into electronic databases, and would therefore be
nearly impossible to analyze.

In summary, the vehicles contained in state I/M databases reflect the character-
istics of that state’s underlying vehicle emissions inspection program. They
rarely include information on the entire vehicle fleet, often covering only light
vehicles and do not include information on how vehicles are being used. Conse-
quently, it is recommended that the use of I/M databases should not be pursued
further as a source of information on commercial vehicle travel.
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R.L. Polk & Co.

R.L. Polk & Co.7, a privately held consumer marketing information company,
started motor vehicle statistics operations in 1922. Polk maintains comprehen-
sive vehicle databases on both new and used vehicles in various formats, some of
which are potentially useful for this study. Polk develops custom-built reports
for customers and data are available by ZIP code, Metropolitan Statistical Area
(MSA), county, state, or entire USA. However, these data are not free; they must
be purchased from Polk.

Table 3.20 shows the data available from Polk. The ways in which the data could
be used for our purposes are somewhat limited. Non-fleet vehicles owned by
firms, which would presumably be commercial vehicles (although they could be
used as well for non-commercial purposes) would be the sum of categories (a)4
through (a)6. Rental vehicles would be category (b)1, and other private commer-
cial fleet vehicles would be the sum of categories (b)2 through (b)5. Government
fleet vehicles would be category (b)6. However, it should be noted that informa-
tion on vehicle type or use is not available from this source.

Cambridge Systematics requested Polk to submit a cost estimate for all vehicle
registration data, as shown in Table 3.20, for four states: Georgia, Colorado,
Michigan, and North Carolina. It was requested that data be provided at the
Census Block level. Polk submitted a cost estimate for these four states
amounting to $24,500.

Table 3.20 Registration Type Data Available from Polk

(a) Retail

1. Personal
Participating Manufacturer Sponsored Lease — Personal
Participating Independent Lease — Personal
Number of Vehicles in the Fleet — Firm
Participating Manufacturers Sponsored Lease — Firm
Participating Independent Lease — Firm

Undetermined Manufacturer Sponsored Lease

© N o g bk ow D

Banks and Financial Institutions

7 R.L. Polk & Co., 26955 Northwestern Highway, Southfield, MI 48034.
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Table 3.20 Registration Type Data Available from Polk (continued)

(b) Fleet
1. Rental/Lease
Commercial
Participating Manufacturer Sponsored Lease — Fleet

Participating Independent Lease — Fleet

Al N

Independent Lease Fleet
6. Government

(c) Dealer/Manufacturer

3.3 VEHICLE COUNT DATA

Highway Performance Monitoring System

The HPMS data as published in Highway Statistics were obtained for all metro-
politan areas in the United States and summarized to identify the total VMT for
all vehicles. Population and VMT data for 13 metropolitan areas are shown in
Table 3.21. These data were intended to be used as an estimate of overall VMT
so that commercial VMT could be assessed as a percent of the total and com-
pared across different cities.

Table 3.21 Highway Statistics Estimates of Population and VMT for
Selected Cities

Population Daily VMT - All Vehicles

Size (in Thousands) (in Thousands) VMT per Capita
Los Angeles Large 12,384 280,792 22.7
San Francisco Large 4,022 90,270 224
Detroit Large 3,836 92,359 241
Atlanta Mid 2,977 100,693 33.8
San Diego Mid 2,653 62,809 23.7
Houston Mid 2,487 91,883 36.9
Denver Mid 1,993 43,996 22.1
Portland Mid/Small 1,552 31,534 20.3
Sacramento Mid/Small 1,394 29,724 213
Orlando Mid/Small 1,160 32,288 27.8
Winston-Salem Small 233 7,396 31.7
Greensboro Small 223 7,654 34.3
High Point Small 125 4,578 36.6

Source: Highway Statistics.
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While it had been hoped that these data would provide a consistent dataset
across all cities, it was discovered that there is some variation in these data across
cities because the data are collected by individual states using different methods
and assumptions. For example, the Air Resources Board (ARB) in California
reports VMT in California cities that are quite a bit higher than for HPMS data in
the same cities. These data are based on areas of different populations, but the
ARB geographic areas are consistent with MPO and air quality planning areas
whereas the HPMS areas are much smaller. The previously reported VMT data
estimated from DMV records in California MSAs also are higher than the HPMS
data, but they are closer to the ARB estimates. This is again most likely a differ-
ence in geographic area assumptions for each metropolitan area. Table 3.22
presents a comparison of these data and a calculation of the VMT per population
from each data source for three California cities.

Table 3.22 Vehicle Miles Traveled from Different Data Sources

Los Angeles San Francisco San Diego

HPMS Population (in Thousands) 12,384 4,022 2,653
HPMS VMT (in Thousands) 280,792 90,270 62,809
HPMS VMT per Population 227 224 23.7
ARB Population (in Thousands) 14,900 6,800 2,950
ARB VMT (in Thousands) 349,000 159,642 80,000
ARB VMT per Population 234 235 27.1
DMV VMT (in Thousands) 371,179 175,722 64,817
DMV VMT per Population (HPMS) 24.9 25.8 22.0
Percent Differences in VMT per Population 3.3% 4.6% 14.5%
(ARB versus HPMS)

Percent Differences in VMT per Population 10% 15% 1%
(DMV versus HPMS)

Source:  Highway Pavement Management System (HPMS), California Air Resources Board (ARB), and California
Department of Motor Vehicles (DMV).

Freight Analysis Framework

The results of the Freight Analysis Framework (FAF) have been made available
as a database file on the FHWA’s FAF web site. The database file can be mapped
to geographic information system (GIS) shape files of highways in the lower 48
states. The shape files allow the specification of highway links within specific
urban areas. The database file includes mileage and functional classification
information for each link in the FAF network. Because the links in the FAF data-
base do not include all roadways, the FAF VMT does not represent the full uni-
verse of VMT although the FAF does include non-freight trucks.

We used this information to develop FAF freight truck and “non-freight truck”
VMT and aggregated VMT by functionally classified roads within urban areas.
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Table 3.23 presents the FAF network data summarized for auto passenger cars,
freight truck, and non-freight truck vehicles. The freight truck percentage of
VMT varies from one to six percent by urban area, and the total truck percentage
(including non-freight trucks) ranges from five to 18 percent by urban area.

Table 3.23 Vehicle Miles Traveled by Vehicle Type for Selected Urban Areas

Percent of Total
Sum of Total Freight ~ Non-Freight
Urban Area VMT Auto Truck Truck Total Truck
Atlanta, GA 47,868,419 90.7% 2.3% 7.0% 9.3%
Denver-Aurora, CO 17,443,820 94.1% 0.9% 5.1% 5.9%
Detroit, MI 48,426,905 94.3% 1.4% 4.3% 5.7%
Greensboro, NC 2,618,999 84.5% 3.4% 12.1% 15.5%
High Point, NC 864,998 82.5% 5.8% 11.6% 17.5%
Houston, TX 51,005,297 93.4% 2.2% 4.4% 6.6%
Los Angeles-Long Beach, CA 117,063,502 92.8% 1.9% 5.3% 7.2%
Orlando, FL 7,465,590 94.4% 2.0% 3.6% 5.6%
Portland, OR-WA 16,387,653 93.5% 1.7% 4.8% 6.5%
Sacramento, CA 10,254,347 92.1% 2.4% 5.5% 7.9%
San Diego, CA 30,112,972 94.8% 1.2% 4.0% 5.2%
San Francisco-Oakland, CA 29,655,627 94.5% 1.6% 3.9% 5.5%
Winston-Salem, NC 3,792,083 86.8% 3.2% 10.0% 13.2%
GRAND TOTAL 382,960,214 93.1% 1.8% 5.1% 6.9%

Source: Federal Highway Administration Freight Analysis Framework (FAF).

Table 3.24 presents the same FAF data stratified by functional classification. As
expected, the freight truck and total truck percentages of VMT are higher for
freeways than other facilities. The one anomaly in these data is the non-freight
trucks on minor arterials, which has a very high percentage of VMT compared to
expectations.
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Table 3.24 Vehicle Miles Traveled by Functional Class for Selected
Urban Areas

Percent of Total
Non-
Freight Freight
Functional Class Sum of Total VMT Auto Truck Truck  Total Truck
Unknown Road 2,771,994 91.7% 2.4% 6.0% 8.3%
Rural Interstate 5,351,753 87.9% 5.0% 7.1% 12.1%
Rural Principal Arterial 3,773,437 91.1% 3.2% 5.7% 8.9%
Rural Minor Arterial 286,332 93.3% 1.5% 5.2% 6.7%
Rural Minor Collector 62,132 92.7% 0.3% 7.0% 7.3%
Urban Interstate 225,084,260 92.7% 2.1% 5.2% 7.3%
Urban Principal Arterial 97,720,514 93.7% 1.3% 5.0% 6.3%
Urban Principal Arterial 47,725,690 94.3% 1.1% 4.6% 5.7%
Urban Minor Arterial 184,100 87.5% 2.2% 10.3% 12.5%
GRAND TOTAL 382,960,214 93.1% 1.8% 5.1% 6.9%

Source: Federal Highway Administration Freight Analysis Framework (FAF).

Vehicle Classification Counts

Vehicle classification count data, which classifies the vehicles according to
FHWA’s 13 axle-based classes, are generally available from the state DOTs.
Appendix E (Table E.1) contains a description of these FHWA vehicle classifica-
tions. Source information was obtained and examined for two states (Georgia
and Florida) and summary information was examined on several state DOT web
sites (Maine, Ohio, New Jersey, Massachusetts, Virginia, Pennsylvania,
Delaware, and Indiana).

The source information includes counts by location for the 13 FHWA vehicle
classes, by hour of the day and by date. This information is sufficient to develop
hourly, daily, and seasonal distributions of traffic by vehicle type. In summary
format this information generally presents truck volumes (defined as FHWA
classes 5 through 13, six tires and above) and occasionally also includes buses
(FHWA class 4). Four-tire pickup trucks, vans and SUVs (FHWA class 3), are
almost always included with passenger cars.

Given that the format and derivation of these vehicle classification count data are
inconsistent with our definition of commercial vehicles and their categories, we
were unable to use these data for the evaluation of the magnitude and distribu-
tion of commercial vehicle travel. These data was given further consideration in
the evaluation of methods to estimate commercial vehicle travel (and is docu-
mented in this task report).
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34

OTHER DATA SOURCES

National Transit Database for Paratransit Systems

Transportation systems that provide services mostly to disabled people are
called paratransit systems. The Federal Transit Administration (FTA) collects
and disseminates data on the state of mass transportation via the National
Transit Database (NTD) program. Over 600 of the nation’s transportation pro-
viders submit data to the NTD annually. Both the public and private sectors use
these data to access the current state of mass transit and plan for the future.
During the last two decades, large increases in the number of paratransit systems
across the United States have been noticed. For example, across 198 cities with
populations less than 400,000 in 1980, person trips by paratransit increased from
six million in 1984 to 16.9 million in 1995.

However there are not many studies available which are based on both public
and private paratransit data. The only comprehensive data source found is from
the FTA NTD database and Steven Stern® at the University of Virginia, who proc-
essed the Section 15 data for his research. Dr. Stern processed NTD data and
reported paratransit buses, vehicles miles, and other data. Table 3.25 shows a
sample of transit operating statistics for 11 urban areas. Complete data for about
300 cities are shown in Appendix A. However, it may be pointed out here that
the FTA data include only those systems which reported their data to FTA.
While all FTA-funded paratransit systems are required to submit their statistics,
other paratransit systems, such as church service buses, which do not receive
FTA funds, are not required to submit their data.

8 Steven Stern, Department of Economics, Rouss Hall, University of Virginia,
Charlottesville, VA  22903. http://www.People.Virginia.edu/nsns500/ sect15stf/
Sect15.html.
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United States Postal Service Data

United States Postal Service vehicles and VMT data for seven urban areas
(Atlanta, Denver, Detroit, Houston, Greensboro, Orlando, and Portland) were
obtained from the United States Postal Service (USPS), as shown in Table 3.26. In
these cities, postal service vehicles’ total VMT as a percentage of the total VMT in
the region varies from 0.05 to 0.63. The average daily VMT per vehicle is about
25 miles although it is much lower in urbanized areas (about five to six miles)
and higher in suburban areas. In urbanized areas, daily postal delivery vehicles
typically stop every block, after which the postal worker walks to deliver the
mail.

Table 3.26 Public Package, Product and Mail Delivery Statistics

Total VMT -  Total Number Daily Postal Percent

Three-Digit All Vehicles of Postal Vehicle Postal
Service Area Location Zip Code Range (HPMS) Vehicles VMT Vehicle VMT
Atlanta, GA District 300-306, 311, 399 100,693,000 2,728 67,082 0.067%
Denver, CO District 800-807, 813-816,820-831 43,999,000 3,380 57,937 0.132%
Detroit, MI District 481, 482 92,359,000 2,717 46,482 0.050%
Greensboro, NC District 270-279, 286 7,654,000 2,019 48,114 0.629%
Houston, TX District 770-778 91,883,000 4,169 78,575 0.086%
Orlando (Mid FL) District ~ 327-329, 334, 347, 349 32,288,000 3,308 64,802 0.201%
Portland, OR District 970-979, 986 31,534,000 2,416 38,799 0.123%

Source:  United States Postal Service for postal vehicles and the Highway Pavement Management System for total
vehicle miles traveled.

School Bus Fleet Surveys

It has been estimated that school enrollment in the United States will increase
33 percent between 1990 and 2030.° This means an additional four million chil-
dren by 2005 and 15 million by 2030. The school transport industry provides 10
billion student rides annually - this is the largest form of public transportation in
the United States. There are over 400,000 school buses operating each school day
in the United States and school bus drivers log over four billion miles each school
year. There are 50 million children in public and private schools, and yellow
school buses transport half of this number every day.

Schoolbusfleet.com!0 is an information service of the magazine School Bus Fleet, a
trade publication serving school transportation professionals in the United States

9 http:/ /transportation.sandi.net/stats.html.

10 http:/ /www.schoolbusfleet.com.
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and Canada. School Bus Fleet provides information on the management and
maintenance of school bus fleets operated by school districts, private schools,
Head Start agencies and childcare centers.

In addition to management and maintenance articles, statistics on the largest 100
school district fleets also are published every year. Several districts’ statistics are
shown in Table 3.27. It should be noted that the school districts shown in the
table do not, in general, represent all of the school districts located in the urban
areas shown. The daily school bus VMT and the percentages of total VMT
should therefore not be assumed to include all school bus VMT in the urban
areas. The entire table of the largest fleets for the year 2000 is shown in
Appendix B.
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Taxi Fact Book

The National Association of Taxicab Operators was established in 1917 in
Washington, D.C. In 1991 the Taxicab, Limousine & Paratransit Association
(TLPA) was established with five membership divisions, including the Taxicab
Division. TLPA publishes the magazine Transportation Leader quarterly and the
Taxicab Division Fact Book annually. Table 3.28 presents taxi statistics by fleet size
from the Taxicab Division Fact Book.

Table 3.28 Taxi Statistics

Fleet Size
Items 1-24 25-99 100-Up Average
Average Annual Total Miles per Taxi 51,314 53,276 54,579 54,214
Average Distance per Paid Taxi Trip (miles) 5.38 5.82 6.57 5.80
Average Annual Paid Trips per Taxi 7,362 6,228 5,919 6,040
Average Annual Passengers per Taxi 10,048 8,229 7,703 7,913
Average Passengers per Paid Trip 1.36 1.33 1.3 1.31

Source: Taxicab Division Fact Book, 2002.

The complete Fact Book data are shown in Appendix C. However, the taxi statis-
tics for selected 13 cities are presented in Table 3.29.
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Airport Ground Access Planning Guide

The Airport Ground Access Planning Guide presents the results of the first phase of
a project jointly sponsored by the Federal Highway Administration and the
Federal Aviation Administration.’’ It outlines the process for planning ground
access to airports within the context of current laws, regulations, and procedures.
This report identifies the key components of an airport access work program,
discusses performance measures, and provides extensive information on alter-
native strategies for improving airport access conditions. The relevant portions
of this report are described below.

The Airport Ground Access Planning Guide reports mode split, trip length, and trip
cost data for trips to airports in 27 cities in the United States. Mode splits are
presented in Table 3.30, summarized by urban area size. Data on each urban
area is presented in Appendix D. Mode split and average trip length for other
on-demand services, scheduled bus/van services and courtesy van services were
combined to represent the fixed shuttle service commercial vehicle category for
this study. These results show that as city size increases, the percent of travel
using shuttle services also increases, from 11 percent in cities with less than
2,500,000 people, to 15 percent in cities with 2,500,000 to 5,000,000 people, to
21 percent in cities with more than 5,000,000 people.

Table 3.30 Summary of the Airport Access Mode Split

Mode Split (Percent)

Private Other Scheduled  Courtesy

Vehicle Rental Car Taxicab ~ On-Demand  Bus/Van Vans Other
Summary Statistics
Minimum 21.0 20 26 0 0 0 0
Average 51.9 20.7 10.2 8.0 4.0 3.2 20
Maximum 78.8 46.2 36.0 24.0 124 8.0 7.0
Averages by City Size
<500k 49.4 29.2 7.1 7.2 1.6 20 35
5-2.5mil 58.4 221 6.3 3.7 4.3 3.2 20
2.5-5mil 53.5 17.8 12.5 7.7 36 36 1.3
>5mil 475 18.4 10.9 11.6 6.0 35 1.8

Source:  Derived from the Airport Ground Access Planning Guide for 27 cities provided in Tables 6.4-8, 10, 12, and 14.

1 Airport Ground Access Planning Guide First Phase, Federal Highway Administration
Intermodal Division, Washington, D.C. 20590. http:/ /ntl.bts.gov/DOCS/ AGAPP . html.
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Table 3.31 presents summary data on average trip length, fleet sizes, and vehicle
miles traveled for shuttle services in the 27 cities in the Airport Access Planning
Guide. The Guide presents average trip lengths for the taxi and bus modes only;
the shuttle service average trip length was assumed to be five minutes or 2.5
miles longer than the average taxi trip length to account for pickup and drop-off
travel time and distance. Airport shuttle services serve different kinds of trips
than taxis, with some trips much shorter (for shuttles that serve airport hotels)
and other trips much longer (for shuttles that serve other cities), so the average
trip length for taxis is assumed to be in the range of the average for shuttle ser-
vices. Average trip lengths reported as ranges were converted to the midpoints
of the ranges for this analysis. Shuttle fleet sizes were estimated from the avail-
able data in the guide using the following assumptions:

e Average daily person trips by mode were estimated by applying the mode
split percentages to the annual originations, factored by 365 to represent
average daily originations. This factor of 365 days per year is based on the
fact that most shuttle services operate seven days per week.

e Vehicle trips by mode were estimated by applying average vehicle occu-
pancy factors to the person trips, estimated from data presented for Logan
International Airport in Boston.12 These factors are three persons per vehicle
for other on-demand shuttles and courtesy vans and 10 persons per vehicle
for scheduled bus/van shuttle services.

e VMT was estimated as the product of the average fleet size (in vehicles) and
the average trip length per vehicle per day.

The total VMT for shuttle services is presented in Table 3.31 for comparison
across different urban areas. These data were derived from the HPMS, presented
in Section3.3. The percentage of total VMT attributed to shuttle services
increases from close to zero in cities under 500,000 in population to 0.03 percent
in cities with over five million people. The airport with the largest fleet size is
San Francisco (2,660 vehicles), the highest VMT is Los Angeles (51.240 miles),
and the highest percentage of total VMT is New Orleans (0.09 percent). The air-
port with the longest average trip length is Ontario (31.3 miles), within the Los
Angeles metropolitan area.

12 Federal Highway Administration, Airport Ground Access Planning Guide, Intermodal
Division, HEP-50, page 110.
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Table 3.31 Summary of Shuttle Service Airport Access Vehicle Trips and
Miles Traveled

Average Trip Length Vehicle Miles Traveled
Shuttle Service Percent

Minutes Miles Vehicle Trips Vehicles All Vehicles of Total
Summary Statistics
Minimum 10.0 5.0 2 41 3,045,000 0.00%
Average 30.3 15.2 648 11,518 49,149,760 0.02%
Maximum 62.5 313 2,660 51,240 280,792,000 0.09%
Averages by City Size
<500k 25.0 12.5 20 184 4,047,500 0.00%
5-2.5mil 19.4 9.7 95 951 9,736,500 0.01%
2.5-5mil 34.0 17.0 508 9,200 47,731,600 0.02%
>5mil 34.6 17.3 1,632 29,294 99,470,286 0.03%

Source:  Derived from the Airport Ground Access Planning Guide from 27 cities provide in Tables 6.4-8, 10, 12, and 14.

The Airport Ground Access Planning Guide also presents data on taxis and rental
cars. These data were analyzed and are presented for information only, since
there are other data sources that provide a more comprehensive picture of taxis
and rental cars. Tables 3.32 and 3.33 present, respectively, summary data on the
taxis and rental cars servicing airport trips. There are similar trends in shuttle
services with respect to the percent of total VMT increasing with city size. New
York’s LaGuardia Airport has the largest number of vehicle trips and highest
VMT for taxis, and New Orleans has the highest taxi percentage of VMT.
Orlando has the largest number of vehicle trips and highest rental car percentage
of VMT, and Los Angeles has the highest VMT for rental cars. Full data on taxis
and rental cars for the 27 cities are presented in Appendix D.

Table 3.32 Summary of Taxi Airport Access Vehicle Trips
and Miles Traveled

Average Trip Length Vehicle Miles Traveled
Minutes Miles Vehicle Trips Taxis All Vehicles  Percent of Total

Summary Statistics

Minimum 5.0 25 20 133 3,045,000 0.00%
Average 253 12.7 1,415 20,850 49,149,760 0.04%
Maximum 57.5 28.8 9,480 142,200 280,792,000 0.27%
Averages by City Size

<500k 20.0 10.0 53 706 4,047,500 0.02%
5-2.5mil 14.4 72 235 1,499 9,736,500 0.02%
2.5-5mil 29.0 14.5 1,484 22,538 47,731,600 0.05%
>5mil 296 14.8 2,954 43,644 99,470,286 0.04%

Source:  Derived from the Airport Ground Access Planning Guide for 27 cities provided in Tables 6.4-8, 10, 12 and 14.

Cambridge Systematics, Inc. 3-37



'
Accounting for Commercial Vehicles in Urban Transportation Models

Table 3.33 Summary of Rental Car Airport Access Vehicle Trips
and Miles Traveled

Average Trip Length Vehicle Miles Traveled

Minutes Miles Vehicle Trips Rental Cars All Vehicles  Percent of Total
Summary Statistics
Minimum 5.0 25 4 32 3,045,000 0.00%
Average 253 12.7 1,478 20,060 49,149,760 0.05%
Maximum 57.5 28.8 6,308 106,624 280,792,000 0.24%
Averages by City Size
<500k 20.0 10.0 168 1,470 4,047,500 0.04%
5-2.5mil 14.4 7.2 552 3,479 9,736,500 0.04%
2.5-5mil 29.0 14.5 1,329 18,151 47,731,600 0.04%
>5mil 296 14.8 3,178 45815 99,470,286 0.05%

Source:  Derived from the Airport Ground Access Planning Guide for 27 cities provided in Tables 6.4-8, 10, 12, and 14.

3.5 INDIVIDUAL CONTACTS

In addition to all of the data sources discussed, individual firms and agencies in
both the public and private sectors and in all 12 urban areas were contacted. It
was not expected to receive totals for all commercial vehicles operated by the
firms contacted and commercial vehicle mileages in each city, but it was desired
to capture a snapshot of the typical mileages that are driven by commercial vehi-
cles of different industries in support of the other data sources. Although we
contacted all 12 cities in some cases, only a few cities responded to our request
for information. In cases where we needed to contact multiple firms in one cate-
gory, we focused on collecting data in a single city. The following is a list of the
individual contacts that were made:

e School departments (five cities);

e Public works departments (four cities);

e DPolice departments (two cities);

e Rental car companies (six companies, one city);

e Towing companies (three companies, one city); and
¢ United States Postal Service (one city).

Two pieces of information were asked for from each contact: the number of
vehicles operated and the annual mileage that the vehicles accrued. The
responses were received in many forms (e.g., average miles per vehicle for the
fleet, total fleet mileage per year, mileages for the previous fiscal year) owing to
the wide variety of sources contacted. Commercial vehicles were defined for the
respondents as “any non-personal vehicle.”
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Issues
Some issues encountered during these contacts are worth briefly mentioning:

¢ An individual contact could result in either double-counting or under-rep-
resenting the number of vehicles. Double-counting could occur, for example,
in instances where the Public Works Department services part of the police
department fleet and the police department also has its own vehicle fleet man-
agement. This could result in potentially double-counting some of the police
vehicles. Under-representation could occur due to the lack of comprehensive
inventories.

¢ Many agencies operate regionally (e.g., inner city plus suburbs) or are responsi-
ble for multiple cities; therefore it was difficult for them to estimate the number
of miles which were traveled in each city. For example, school bus mileages
were available for Winston-Salem/Forsyth County Schools combined, but not
for just the Winston-Salem urban area. Therefore the mileage for the Winston-
Salem urban area was simply estimated as a fraction of the mileage that the
entire Winston-Salem/Forsyth County School buses operate as a total.

e Detailed data about the fleets was difficult to obtain; consistency among the
data sources was therefore difficult to achieve. Very few agencies have a
handy inventory of all vehicles they operate. Most agencies contacted knew
the number of vehicles they owned, but mileage was more difficult to esti-
mate, and mileage by vehicle type was even more difficult. Some agencies
did not include heavier vehicles in their estimates.

e Data quality was highly variable. Some agencies could report mileage down
to the 10t of a mile; other agencies could offer only an estimate of the number
of vehicles in their fleet.

Results of Individual Contacts

School Departments

A total of 12 cities were contacted, but responses were received only from
Detroit, Atlanta, Winston-Salem, Greensboro, and High Point. These are cities
rather than the full urban area, based on the school districts, so the information is
directly compared to urban area information. Information provided included the
numbers of buses, food service vehicles, activity vehicles, maintenance/support
vehicles, and special education buses. The information obtained is summarized
in Table 3.34. School buses accrue most of their mileage during the school year.
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Table 3.34 School Bus Statistics from Individual Contacts

Annual
City Vehicles VMT/Vehicle Source
Detroit Buses =430 15,000 Miles/Bus
Detroit Public Schools Garage
Food Services = 60 13,000 Miles/Vehicle
Atlanta Buses = 388 12,630 Miles/Bus Atlanta Public Schools
Transportation
Winston-Salem  Buses = 123 14,090 Miles/Year  \yinston-Salem/Forsyth County
Maintenance and Support Vehicles =32 8,000 Miles/Year Schools Transportation
Greensboro Buses = 203 11,516 Miles/Year
, - o . Guilford County Public Schools
Countywide Activity Vehicles = 74 5,730 Miles/Year Department of Transportation
Special ed Buses Countywide = 87 8,550 Miles/Year
High Point Buses =112 9,200 Miles/Year Guildford County Public
Countywide Activity Vehicles = 74 5,730 Miles/Year Schools Department of
Special Ed Buses Countywide = 87 8,550 Miles/Year Transportation

Departments of Public Works

The Department of Public Works in each city is usually responsible for the fleets
of city government vehicles. These vehicles perform functions such as solid
waste collection and disposal, parks and recreation maintenance, public library
support, street maintenance, traffic and parking enforcement, inspections, health
department functions, and utility work. The mix of functions differs among the
cities who responded to the contacts. For example, in some cities, the public
works departments are responsible for maintaining the police department fleet
while in other cities, the police departments maintain their own garages and
fleets.  Data were received from Detroit, Denver, Winston-Salem, and
Greensboro and are summarized in Table 3.35. Again, these data represent cities
rather than entire urban areas and are not directly comparable to data from
urban areas.

Table 3.35 Public Works Department Statistics from Individual Contacts

Annual VMT/

City Vehicles Vehicle Source
Detroit 3,500 - 4,500, N/A Detroit Department of Public Works

Not Including Water and Fleet Management

DOT

Denver 3,354 15,300 Miles  Denver Public Works Fleet Maintenance

Includes Police Vehicles Division
Winston-Salem 1,100 8,200 Miles  City of Winston-Salem Fleet Services
Greensboro 1,500 N/A Greensboro DOT Equipment Services
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Police Departments

Most of the cities contacted did not want to share data because of security issues.
Data were obtained only from Denver and Winston-Salem and represent cities
rather than urban areas. The Denver Police Department maintains a total of 942
police vehicles, and the average VMT per vehicle per year is 11,300 miles. The
Winston-Salem Police Transportation Department maintains 556 vehicles, and
the average VMT per vehicle per year is 8,100 miles.

Rental Car Companies

Individual branches were contacted for several of the larger rental car compa-
nies. It is difficult to estimate the share of the market in each city represented by
these rental car companies. The data on their fleets were available either at the
main office of each city or from corporate headquarters. One company pointed
out that vehicle rentals for the first part of the week can be almost double the
number of vehicle rentals on the weekends.

The rental car companies have requested that their data not be released indi-
vidually; therefore the information listed below represents the aggregated
responses from multiple rental car companies. We were able to obtain rental car
data only from a single rental car company with one of the largest fleets in
Atlanta. This company has a total of 5,400 vehicles and averages 80 miles per
day per customer and about 6,810 customers per week. This suggests that the
average total daily VMT for rental cars in Atlanta is about 80 x 6,810/7 ~ 78,000
miles per day.

Towing Services

Towing companies are abundant in cities, but the number of vehicles owned by
each company is low. Three towing companies in Denver were contacted to
obtain fleet size information and the average VMT per vehicle. This information
is summarized in Table 3.36. In order to expand these data to represent the
entire urban area, all towing companies would need to be contacted.

Table 3.36 Sample Towing Truck Statistics from Individual Contacts

Company Name Number of Trucks Average VMT/Day
APT Service Inc. 20 trucks 75-100 miles/day
Five days in a week
Burning Desire to Tow Two weekday 150 miles/day/truck
One weekend Less mileage on weekends
Midnight Express One local truck 150 miles/day,
Two long-distance trucks Five days in a week

One repo truck
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United States Postal Services

The United States Postal Service has Vehicle Maintenance Facilities (VMF) in
each large city. The VMFs have the information on the number of vehicles in
each city and the VMT that they travel. The Postal Service operations in all 12
urban areas were contacted, but data were received only from Houston. In
Houston the USPS maintains:

e 40 tractors/trailers (intracity transportation);

e 35 cargo vans (intracity transportation);

e 2,280 light and medium vehicles (residential delivery); and
e 139 service and administrative vehicles.

The average annual mileage per vehicle is 7,160.

Comparison of Data from Individual Contacts with Those
from Other Sources

In general, the data obtained from individual contacts numbers show lower total
numbers of vehicles and VMT than the data from other (generally national)
sources. In the case of school buses, as shown in Table 3.37, the total numbers of
school buses and VMT from the individual contacts are substantially lower than
the data from the School Bus Fleet survey and these represent the same geo-
graphic area (school districts). Similarly, the information on USPS vehicles and
VMT obtained from the contact in Houston differs significantly from the data
obtained from the national USPS source. Further evaluation of these data may
indicate that the geographic coverage of these datasets are not the same, even
though it is reported for the same area or it may indicate that the individual
contacts are not capturing all vehicles where the national sources are better at
capturing all vehicles. We were unable to determine the cause of the differences
from the data available from these sources.

Table 3.37 Comparison with Other Data Sources

Fleet Size
School Bus USPS
Individual School Bus Fleet Individual National USPS

Cities Contact Data Contact Contact

Atlanta 388 2,885

Winston-Salem 156 345

Greensboro 364 598

Detroit 490 777

Houston 2,494 4,169
TOTAL 1,671 4,605 2,494 4,169
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Table 3.37 Comparison with Other Data Sources (continued)

Fleet Size
School Bus USPS
Individual School Bus Fleet Individual National USPS

Cities Contact Data Contact Contact
VMT

Atlanta 27,225 97,475

Winston-Salem 11,050 27,530

Greensboro 19,476 41,973

Detroit 40,167 28,132

Houston 58,356 78,575
TOTAL 110,130 195,110 58,356 78,575
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4.0 Magnitude and Distribution

In this section, the data from all of the sources discussed in the previous sec-
tion are combined to provide a picture of the total magnitude and distribu-
tion of commercial vehicle travel in the 13 selected urban areas. The results
have been developed for each of the 12 commercial vehicle categories defined
in Section 2.0. The following measures of commercial vehicle travel have
been developed:

e Total fleet size;

e Per capita fleet size;

e Vehicle miles traveled (VMT);

e Percentage of total vehicle miles traveled; and
e Average VMT per day.

Data also were obtained to review the magnitude and distribution of com-
mercial vehicles by time periods and facility types, but these data were not
sufficient to stratify the data by urban area or commercial vehicle category.
Summary data are presented in the following sections.

After combining all of the various data sources, there were still data gaps for
many urban areas. Data were obtained for all commercial vehicle categories
for only two urban areas. The remaining 11 urban areas do not have data for
all 12 categories. There are at least four urban areas for each individual
commercial vehicle category, which provides a basis for evaluating trends
across different types of cities.

4.1 ANALYSIS BY COMMERCIAL VEHICLE
CATEGORY AND URBAN AREA

Tables 4.1 through 4.5 present the summary statistics for total fleet size, per
capita fleet size, average VMT per vehicle per day, average total VMT, and
percentage of total VMT for the commercial vehicle category, respectively.
These data are derived from a variety of data sources, as noted by the color-
coding in the tables. While we are comparing these data across categories
and across cities, it is important to recognize that the data sources may not be
fully compatible, although we tried to achieve compatibility wherever possi-
ble. Although we had data from some of the individual contacts that were
made, these data were not included in the summary tables because they were
not comprehensive and not comparable to the other sources of data we com-
piled. These tables also present the minimum, maximum, and average across
all urban areas for each commercial vehicle category. Finally, summaries are
provided at the ends of each table on totals for the following three general
categories of commercial vehicle trips: goods, people, and services. These
summary statistics are described for each commercial vehicle category in the
following sections.
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Accounting for Commercial Vehicles in Urban Transportation Models

Category 1 - School Buses

School bus data are derived from two sources: school bus fleet data and
California Department of Motor Vehicles (DMV) data. There are nine urban
areas with school bus fleet data and two urban areas with data from the
California DMV. As expected, the fleet sizes are generally larger for larger cities,
except Atlanta, which has a much larger fleet than San Francisco and Detroit.
Atlanta also has the highest VMT of all cities reviewed. The highest per capita
fleet sizes occur in the smallest cities, indicating some efficiency for larger cities.
There are a wide range of average daily miles per vehicle, with higher averages
for smaller cities and lower averages for larger cities. For example, in Los
Angeles the average VMT per vehicle is 52 miles whereas in Winston-Salem the
average is 79.8 miles. Overall, the contribution to total VMT is very small
(0.1 percent), but the data are not difficult to obtain or use.

Category 2 - Fixed Shuttle Service Vehicles

There are data from five urban areas for shuttle services, derived primarily from
the Airport Ground Access Planning Guide. In addition, data on shuttle services
were available from the commercial vehicle survey in Denver. This category was
originally intended to encompass shuttle services to a variety of destinations
(airports, rail stations, bus stations, etc.) but data on non-airport sources were not
readily available for evaluation. In addition, it was felt that the shuttle services
to airports constituted the majority of this fleet for most cities. The statistics for
per capita fleet size, percentage of total VMT, and average miles per day are very
stable across urban areas. San Francisco and Orlando have the highest per capita
fleet sizes, probably because of the high influence of tourism in these cities.
Overall, shuttle services contribute a very small amount (0.02 percent) to the
overall VMT in any urban area. In addition, the data used to characterize these
services are not based on an ongoing data source and may not provide appropri-
ate data for use over time.

Category 3 - Private Transportation Vehicles

All but one of the 12 urban areas (Greensboro) has data on private transportation
from one data source - the Taxicab Fact Book. The per capita fleet size rates are
fairly stable across urban areas, except for Houston and Orlando, which have
rates that are more than double the average rate. This is again likely due to the
influence of tourism in cities with a reliance on highway modes of transportation.
The average miles per day are almost the same across all urban areas. Again, the
overall impact on VMT is small (0.2 percent), but the data are readily available
and easy to use.

Category 4 - Paratransit Vehicles

All 13 urban areas have data on paratransit services, derived from the Federal
Transit Administration’s (FTA) Section 15 data. Los Angeles has a much higher
total fleet size than any other urban area in our sample, but this is proportional to
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its population, and the per capita fleet size rates are similar for all urban areas.
The overall impact on percent of VMT is very small (less than 0.01 percent).

Category 5 - Rental Cars

The only comprehensive source of data for rental cars was the DMV data in
California, where we have data for four urban areas. The California Energy
Commission identified the rental cars from the master list of rental companies.
These data indicate high numbers of vehicles compared to all other commercial
vehicles carrying passengers. The average miles per day statistic falls between
that for other passenger commercial vehicles, with shuttle service and paratransit
vehicles much lower and school buses and taxis much higher. These results
make intuitive sense. The per capita fleet size and percentage of total VMT is
three times higher in San Francisco than any other urban area; presumably this is
due to the high rate of tourism in San Francisco.

Category 6 - Package, Product and Mail Delivery Trucks

Data for package, product, and mail delivery trucks are estimated from three dif-
ferent sources, representing data for all 13 urban areas:

1. The California DMV provides data on parcel delivery trucks for Los Angeles,
San Francisco, San Diego, and Sacramento.

2. The United States Postal Service (USPS) provides data on package and mail
delivery for seven urban areas (Atlanta, Denver, Detroit, Greensboro,
Houston, Orlando, and Portland).

3. The commercial vehicle surveys included package and product delivery
trucks for six urban areas (Atlanta, Denver, Detroit, Greensboro, Winston-
Salem, and High Point).

The fleet sizes for the California cities were only 10 percent of the average for this
category, indicating that a majority of these vehicles were either not included in
the data source or classified under another category. In the analysis of the com-
mercial vehicle survey data, these vehicles were identified based on cargo carried
and whether the purpose was for pickup or delivery, but the DMV database only
captured vehicles that were identified with a body type of parcel delivery trucks.
Excluding the California DMV data, the remaining urban areas have similar fleet
sizes per capita, except in the Piedmont Triad cities, where the rates are very
high. There is a similar trend with the percent of total VMT statistics. The aver-
age miles per day are high for all California cities, based on VIUS data, and
Detroit has a similar statistic, but all other urban areas have average miles per
day of less than half this value. This is assumed to be a byproduct of different
definitions of vehicles in this category, as evidenced by the differing fleet sizes.
For example, longer mileage per day may indicate an emphasis on product
delivery where shorter mileage per day would indicate an emphasis on mail and
package delivery.
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Category 7 - Urban Freight Distribution Vehicles

There are two primary sources of data for urban freight distribution and ware-
house delivery trucks: California DMV data and commercial vehicle survey
data. The commercial vehicle survey data are consistently higher for per capita
fleet size ratios and percent of total VMT statistics than the California DMV data.
It is hypothesized that this is because we are unable to separate all business ser-
vice trucks from the urban freight category in the commercial vehicle surveys,
thus overestimating urban freight trucks. The combination of the urban freight
truck VMT with the business service truck VMT is more consistent between the
two data sources than the individual categories, supporting this theory. The
average miles traveled per day is very consistent across all urban areas, with the
California cities slightly higher than other cities. Overall, the California DMV
data results in the shares of total VMT in the one to three percent range and the
commercial vehicle survey data results in the shares of total VMT in the two to
four percent range.

Category 8 - Construction Transport

Again, there are two primary sources of data for construction transport: the
California DMV data and commercial vehicle survey data. In this case, though,
there is less variability across the urban areas with different data sources because
the definition of vehicles in this category is more straightforward. The Piedmont
Triad area has significantly lower fleet size and VMT than other urban areas,
indicating that there may be less construction activity in this urban area (and
possibly in other smaller urban areas). The average miles per day are reasonably
consistent across urban areas, ranging from 31 miles per day in Denver to 58
miles per day in Atlanta. The overall share of total VMT is in the one to two per-
cent range for all urban areas except Piedmont-Triad.

Category 9 - Safety Vehicles

There is only one data source that provides data on safety vehicles: the
California DMV data. The Detroit commercial vehicle survey data did include
tow trucks, and so this data set yields data for a portion of the potential vehicles
in this category, but is not comprehensive since it excludes other public safety
vehicles such as police and fire trucks. The average miles per day also are lower
in the Detroit data, again resulting from the different definition of vehicles in this
category. The average miles per day for California urban areas in this table is
based on data from the VIUS, which also only includes tow trucks. The estimate
of average miles per day of police cars, derived from the individual contacts,
yields a lower average of between 22 and 31 miles per day (assuming that police
cars operate 365 days per year). These data are not reported in the table, because
the information are estimates and not based on collected data sources.

The range of percent VMT is between 0.2 and 1.2 percent of the total VMT and
the range of per capita fleet size is one to five per thousand population.
Sacramento has the highest statistics in both cases, possibly because some fleets
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associated with the State of California may have vehicles that operate elsewhere
registered in the capital City of Sacramento, similar to major companies regis-
tering fleets at the headquarters location rather than the operating location.

Category 10 - Utility Vehicles

The California DMV data and two of the three commercial vehicle surveys con-
tain data on utility vehicles. The commercial vehicle surveys underestimate fleet
size since they include only private utility vehicles, such as trucks for plumbers
and electricians, whereas the California DMV data also includes public utility
vehicles, such as trash collection and meter reader vehicles. The range for the
percentage of total VMT is between 0.03 and one percent, with the per capita
fleet size ranging from one to four per thousand population in California cities.
Again, Sacramento is quite a bit higher than the other California cities, possibly
for the same reason that some public utilities vehicles may be registered in the
capital city rather than in the operating city. The VIUS data for utility vehicles
provides a very similar estimate for average miles per day compared to Detroit,
whereas the Atlanta estimate for average miles per day is quite a bit lower. This
may be a result of the different definitions in the different surveys (Atlanta
defines the purpose as maintenance; Detroit has a more general utilities industry
category).

Category 11 - Public Service Vehicles

The only source with information on public service vehicles is the California
DMV data, which has many categories of public service vehicles at the Federal,
state, city, and local government levels. In the California DMV database, gov-
ernment vehicles are identified strictly by type-license codes assigned by DMV
on all fee-exempt records at time of registration. Per capita fleet size ranges from
five to 25 per thousand population, with the highest ratio in Sacramento. The
percentage of total VMT ranges from 0.6 to 3.5, also with Sacramento having the
highest percentage.

Category 12 - Business and Personal Service Vehicles

The California DMV data has a large category of “other commercial” light duty
vehicles that have been allocated to this business and personal services category
for our purposes. The California DMV employed the same approach used by
R.L. Polk. They split and employ all key words from the 120-character owner
field of each record in the database that reveal any potential business use infor-
mation. Since not all of the “other commercial” vehicles are being used for com-
mercial purposes, this category has been factored to exclude the business and
personal service vehicles being used for personal activities, based on the VIUS
estimates of the use of these vehicles. In this case, personal service includes
door-to-door sales and realtors and is included where personal activities are not
included.
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The Denver, Detroit, and Atlanta commercial vehicle surveys also include vehi-
cles in this category, but these surveys do not include light duty vehicles, and so
the estimates of fleet size are only a fraction of the actual total fleet sizes reflected
in the California DMV data. This is the largest category of all commercial vehi-
cles, ranging from three to seven percent of the total VMT for California cities.
The per capita fleet size ranges from 19 to 38 per thousand population. The
average miles per day are very consistent across urban areas from all sources,
except in Atlanta, where it is quite a bit lower. This is likely due to the inclusion
of personal activities, which are expected to be shorter duration than business
and personal services.

4.2 AGGREGATED CATEGORIES

In our original analysis, the commercial vehicle categories were aggregated into
three types of vehicles, based on trip purpose. These three types were moving
people, moving goods, or providing services. Table 4.6 presents a summary of
fleet sizes per 1,000 population for selected urban areas by these aggregated
categories. This table includes only urban areas with either a commercial vehicle
survey or DMV data. At this aggregated level, the following conclusions can be
drawn:

e The inclusion of rental cars in the DMV data and not in the commercial vehi-
cle survey data has a significant impact on the percent of vehicles moving
people, with a difference of 14 percent between these two sources.

e The specific definitions of the Business and Personal services and Urban
Freight Distribution categories (12 and 7, respectively) for the two data
sources have a significant impact on the summary totals for vehicles moving
goods and providing services. In the case of the DMV data, Business and
Personal Services is the dominant category, and in the case of the commercial
vehicle surveys, Urban Freight Distribution is the dominant category. In
both cases, the vehicles in these categories were not easily separated to create
consistency in the definitions.

e The Package, Product, and Mail Delivery category (#6) is dominated by fleets
in the U.S. Postal Service, but these data are not clearly identified in the DMV
data. From the results, it appears that U.S. Postal Service vehicles are not
included in the DMV data regarding parcel delivery, but are included in the
public service vehicle category. In the commercial vehicle surveys, U.S.
Postal Service vehicles were excluded, and the U.S. Postal Service separately
provided the necessary data for addition to the commercial vehicle survey
data.

e The DMV data yields 73 percent higher average per capita fleet sizes than the
commercial vehicle survey because of the more comprehensive nature of
these data.
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e From a data analysis perspective, it may be useful to combine certain catego-
ries that were unable to be stratified. This will be considered during the next
task to identify methods for evaluation.

Table 4.6  Summary of Fleet Size per 1,000 Population by Aggregated
Category and Data Source for Selected Urban Areas

Percent

Moving  Moving  Providing Moving  Moving  Providing

People Goods Services Total People Goods Services
Los Angeles 7.8 8.6 35.2 51.6 15% 17% 68%
San Francisco 23.7 11.32 50.5 85.5 27% 13% 60%
Detroit 0.6 14.2 54 20.2 2% 81% 18%
Atlanta 1.3 275 8.7 375 4% 73% 23%
San Diego 5.1 5.8 26.3 37.3 14% 16% 70%
Denver 0.8 23.8 8.7 33.3 2% 69% 29%
Sacramento 8.1 14.0 66.6 88.7 9% 16% 75%
Winston-Salem 1.8 16.6 0.9 19.4 3% 93% 4%
Greensboro 2.8 16.6 0.9 20.3 5% 91% 4%
High Point 04 16.6 0.9 17.9 1% 95% 4%
DMV Cities 11.2 9.9 44.6 65.8 17% 15% 68%
CV Survey Cities 1.1 20.5 59 276 4% 74% 22%

4.3 ANALYSIS BY TIME PERIOD

The four commercial vehicle surveys (Atlanta, Denver, Detroit, and Piedmont
Triad) provide the ability to review the behavior of commercial vehicle travel by
time of day. A summary of these data from the four surveys is presented in
Figure 4.1. Three of the surveys show the expected distribution of trips during
daylight hours, without the typical peaking that is apparent in passenger travel.
The Detroit survey has a strong peak in the a.m. peak hour and relatively small
numbers of trips at other times of day. This was most likely a result of the
method of data collection rather than a true representation of the temporal dis-
tribution of commercial vehicle trips.
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Figure 4.1 Percent of Daily Commercial Vehicle Trips by Hour
Daily Trips by Hour (in Percent)

25
-@- Aflanta
-I- Denver
—— Detroit
20 + Triad
15 +
10+
5 £
; ,' : eSS

| [ —
1 1
9 10 1121 2 3 4 5 6 7 8 9 10 11

p.m.

Since one of the objectives of understanding commercial vehicles is to identify
the impact on peak periods, we have reviewed these data in typical a.m. and
p-m. peak periods. These data are presented in Table 4.7. The a.m. peak period
is 6:00 a.m. to 9:00 a.m. and the p.m. peak period is 3:00 p.m. to 6:00 p.m. The off-
peak time period includes all remaining hours. The Atlanta, Denver, and Triad
surveys show a consistent pattern where from 65 to 71 percent of commercial
vehicle traffic occurs in the off-peak period, with 29 to 35 percent occurring in the
peak period. The Atlanta and Denver surveys, representing larger urban areas,
have 13 to 22 percent of traffic in individual peak periods, where the Triad sur-
vey has a wider range of commercial vehicles in the individual peak periods.
This may be an anomaly of the Triad survey or may be indicative of patterns of
commercial travel in smaller urban areas.

Table 4.7  Percent of Total Daily Commercial Vehicle Trips by Time Period
and Urban Area

Time Period Atlanta Denver Detroit Triad Total
AM. Peak 13% 15% 48% 3% 31%
Off-peak 65% 1% 50% 69% 58%
P.M. Peak 22% 14% 3% 28% 1%
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ANALYSIS BY FACILITY TYPE

The Freight Analysis Framework (FAF) data allow us to review intercity freight
and non-freight (urban commercial) trucks by urban area. These data are pre-
sented in Table 4.8 as the sum of all urban areas as it is felt that the data are more
robust in total than they would be for individual urban areas. These data show
that freight trucks have a much higher percentage of VMT on freeways and
lower percentage of total VMT on other facilities. Non-freight trucks have a
similar percentage of VMT across all facility types, as expected, since these include
more trips made to serve businesses and residences on local and arterial streets.

Table 4.8  Vehicle Miles Traveled by Vehicle Type and Facility Type
Vehicle Miles Traveled
Auto Freight Truck  Non-Freight Truck Total
Interstate 213,326,538 5,085,094 12,024,381 230,436,013
Expressway 91,586,794 1,227,175 4,906,545 97,720,514
Principal Arterial 48,422,950 656,831 2,419,347 51,499,128
Minor Arterial 428,272 8,221 33,938 470,432
Minor Collector 57,575 204 4,354 62,132
TOTAL 353,822,128 6,977,526 19,388,565 380,188,219
Percentage of Total VMT
Interstate 60.3% 72.9% 62.0% 60.6%
Expressway 25.9% 17.6% 25.3% 25.7%
Principal Arterial 13.7% 9.4% 12.5% 13.5%
Minor Arterial 0.1% 0.1% 0.2% 0.1%
Minor Collector 0.0% 0.0% 0.0% 0.0%
TOTAL 100.0% 100.0% 100.0% 100.0%
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5.0 Next Steps

The results of the available data on the magnitude and distribution of commer-
cial vehicle trips are presented in this report. There are quite a few data sources
available to use to quantify these data and quite a few data gaps in trying to
identify a comprehensive assessment of commercial vehicles in an urban area.
These data gaps are discussed in Section 5.1. Some of the differences we identi-
fied potentially have to do with the definitions of categories rather than real dif-
ferences in the amount of commercial vehicle travel. This problem could be alle-
viated, albeit not completely, by aggregating categories for analysis, as described
in Section4.2. Section5.2 describes the results of an evaluation related to
upcoming priorities for modeling in the next task in the project.

5.1 DATA GAPS

There are three categories of commercial vehicles where data could be obtained
from only one source and for only a limited number of urban areas: Fixed
Shuttle Service vehicles (category 2), Rental Cars (category 5), and Public Service
vehicles (category 11). We had data on fixed shuttle service vehicles in 27 urban
areas in the United States, but these included only included five of the cities we
reviewed. The data were based on the Airport Ground Access Planning Guide,
which is not an ongoing data collection effort but a one-time report designed to
improve planning for airport ground access travel. Information on Rental Cars
and Public Service vehicles were available only in the California Energy
Commission database, which is DMV database that has been specially processed
for use in California. The Polk data, a private sector source of DMV data, can be
purchased to fill this data gap.

The urban areas with either DMV data or commercial vehicle survey data pro-
vide the most comprehensive evaluation of commercial vehicles in an urban area.
In the commercial vehicle surveys, though, many trips made by what are defined
for this project as commercial vehicles are excluded. This is apparent in the total
percentage of vehicle miles traveled (VMT) and per capita fleet size statistics for
an urban area because the areas for which the VMT are based on DMV data are
quite a bit higher in total VMT than the cities for which the VMT are based on
commercial vehicle survey data. These differences are readily apparent in cate-
gories where vehicles have been excluded, such as business and personal ser-
vices, public service vehicles, public utility vehicles, public safety vehicles, and
public mail delivery (U.S. Postal Service).

There also are gaps in the DMV databases because they include data only on fleet
size, and the VIUS was used to estimate average miles per day for these data (since
VMT data were not available in the DMV databases). The VIUS data can be used
to estimate average miles per day for all urban areas in a state but not for individ-
ual urban areas because the sample sizes for individual areas are too small.
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5.2

PRIORITIES FOR MODELING

Table 5.1 presents the range of the percentage of VMT in the 11 urban areas in
our evaluation (Houston and Orlando were not included as they did not have
either registration or survey data sources). These 11 urban areas (presented in
Table 4.6) were selected because the data were more comprehensive to support
statistical evaluation. This table demonstrates that many of the commercial vehi-
cle categories defined for this project have a negligible impact on VMT (school
buses, fixed shuttle services, private transportation, and paratransit vehicles all
comprise less than one percent of VMT). At a small-area level, however, the per-
centages may be significantly higher; for example, shuttle services may contrib-
ute a very high percentage of overall VMT near the airport, and taxis may
contribute a very high percentage of overall VMT in downtown areas.

The commercial vehicles with the largest impact on vehicle miles traveled are
Business and Personal Services (maximum 7.0 percent), Urban Freight
Distribution (maximum 4.9 percent), Rental Cars (maximum 4.3 percent), and
Public Service Vehicles (maximum 3.5 percent). The maximum values are used
for this evaluation because the average across cities is affected by the exclusion of
some vehicles in certain categories, making this statistic less useful for our
purposes.

The overall impact of commercial vehicles ranges from 3.4 to 25.0 percent for the
urban areas in our evaluation. This is reasonable compared to ballpark estimates
of commercial vehicle travel in urban areas.

Table 51  Range of Percent Vehicle Miles Traveled Across Select

Urban Areas

Vehicle Type Minimum Maximum  Average
School Bus 0.0% 0.5% 0.1%
Shuttle Service at Airports, Stations, etc. 0.0% 0.0% 0.0%
Private Transportation: Taxi, Limos, Shuttles 0.1% 0.5% 0.2%
Paratransit: Social Services, Church Buses 0.0% 0.0% 0.0%
Rental Cars 0.8% 4.3% 2.0%
Package, Product and Mail Delivery: USPS, UPS, FedEx, etc. 0.0% 0.7% 0.2%
Urban Freight Distribution, Warehouse Deliveries 1.0% 4.9% 2.7%
Construction Transport 0.0% 1.4% 0.6%
Safety Vehicles: Police, Fire, Building Inspections, Tow Trucks 0.1% 1.3% 0.4%
Utilities Vehicles: Trash, Meter Readers, Maintenance, Plumbers, Electricians, etc. 0.0% 1.0% 0.3%
Public Service (Federal, State, City, Local Government) 0.6% 3.5% 1.6%
Business and Personal Services (Personal Transportation, Realtors, Door-to- 0.7% 7.0% 3.5%
Door Sales, Public Relations)

TOTAL 3.4% 25.0% 11.8%
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Appendix B

Largest 100 School District Bus Fleets in 2000
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'
Accounting for Commercial Vehicles in Urban Transportation Models
Appendix B

Table B.2  School Bus Transportation Data by State
1999-2000 School Year

Public School  Private School

Pupils Pupils Total Route
State Transported Transported Total Buses Mileage
Alabama 395,401 0 8,035 62,769,466
Alaska 43,933 300 858 10,661,561
Arizona 25,219 0 6,796 60,258,729
Arkansas 314,852 n/a 6,266 43,680,600
California 986,817 nia 25,317 367,893,624
Colorado 278,789 n/a 5,900 48,774,798
Connecticut 3,692,051 249,151 6,136 n/a
Delaware 97,327 0 1,560 20,480,844
Florida 969,213 0 20,292 267,956,013
Georgia 1,082,713 0 15,434 146,539,980
Hawaii 32,500 nia 795 6,048,000
Idaho 110,762 0 2,609 24,021,336
Ilinois 1,368,740 35,918 18,000 208,147,114
Indiana 718,622 11,688 11,988 77,753,813
lowa 248,215 14,326 7,109 nia
Kansas 208,546 1,502 5,819 80,759,503
Kentucky 433,725 nia 9,469 101,246,438
Louisiana 478,906 22,493 8,198 35,191,260
Maine 179,102 nia 2,668 32,417,593
Maryland' 598,262 2,771 6,394 113,156,876
Massachusetts' 631,779 133,572 8,200 75,600,000
Michigan' n/a n/a 15,785 183,885,757
Minnesota 768,461 74,622 10,608 136,996,818
Mississippi 407,726 nia 5,646 53,077,377
Missouri 577,100 0 11,190 104,662,401
Montana 66,507 218 2,168 19,328,220
Nebraska 73,481 3,660 2,462 21,737,077
Nevada 128,512 n/a 1,830 n/a
New Hampshire 124,070 14,120 2,306 n/a
New Jersey 655,695 92,191 19,000 n/a

B-4 Cambridge Systematics, Inc.



'
Accounting for Commercial Vehicles in Urban Transportation Models

Appendix B
Public School  Private School

Pupils Pupils Total Route
State Transported Transported Total Buses Mileage
New Mexico' 167,192 0 3,000 31,702,465
New York' 1,733,005 295,204 45,497 204,829,897
North Carolina 696,802 0 13,104 148,315,938
North Dakota 46,114 nia 1,469 23,349,766
Ohio 1,120,279 104,042 17,373 181,384,200
Oklahoma 333,538 0 7,552 53,780,139
Oregon 256,065 0 6,123 38,767,019
Pennsylvania 1,513,603 n/a 26,175 346,477,854
Rhode Island 156,454 n/a 1,691 nia
South Carolina 282,928 0 5,042 67,800,000
South Dakota 44,595 nia 1,651 13,935,887
Tennessee 456,436 n/a 7,859 51,192,720
Texas 1,367,706 nia 33,376 307,527,644
Utah 159,465 550 2,048 21,933,000
Vermont 60,000 n/a 1,175 12,629,027
Virginia 887,497 nia 11,809 165,467,666
Washington 482,986 0 8,801 85,000,000
West Virginia 221,506 nia 3,691 42,667,945
Wisconsin 550,000 50,000 10,200 nia
Wyoming 33,059 n/a 1,755 12,731,922
Totals 22,961,410 797,087 458,229 4,118,538,287

1 1998-99 school year.

Cambridge Systematics, Inc. B-5



Appendix C

Taxi Data from Fact Book 2002 (Taxicab Division)
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Airport Surveys
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Appendix E

FHWA Vehicle Classes



'
Accounting for Commercial Vehicles in Urban Transportation Models

Appendix E
Table E1 FHWA Vehicle Classes
Number Heading Description
1,2 PC-C Passenger cars and motorcycles
3 2a4t Pickup truck/sports utility, four-tire vehicles
4 Bus Full size school and transit buses
5 2a6t Two-axle six tire, delivery type van or heavy duty pickup
6 3aSuU Three-axle single unit, short-haul delivery truck, dump truck
7 4aSU Four-axle single unit, short-haul delivery truck, concrete truck
8 4aST Less than five-axle tractor/single trailer, medium-haul delivery
9 5aST Five-axle tractor/single trailer, <18 Wheeler”
10 6aST More than five-axle tractor/single trailer, tanker truck, logging truck
11 5aMT Less than six-axle multi trailer truck
12 6aMT Six-axle multi trailer truck
13 7aMT More than six-axle multi trailer truck

Note: Light Duty Vehicles: Passenger vehicle (FHWA Vehicle Class 1-3).
Medium Duty Vehicles: Single unit truck (FHWA Vehicle Class 4-7).
Heavy Duty Vehicles: Tractor-trailer truck (FHWA Vehicle Class 8-13).
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