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Executive Summary

Executive Summary
The Chittenden County Metropolitan Planning Organization (CCMPO) has recognized
the need to incorporate freight transportation planning into its regional transportation
planning process. To achieve this goal, the Regional Freight Study was initiated by
CCMPO in the fall of 1999. This study encompassed many different but complementary
components that have been completed and integrated to form a comprehensive freight
study. This effort was undertaken in coordination with the Statewide Freight Study
conducted by the Vermont Agency of Transportation (VAOT). This project represents the
first integrated freight initiative for the CCMPO. It provides the foundation and
framework for the development of an ongoing freight transportation plan by describing
the overall freight system and defining recommendations for future freight initiatives.
The goals of this study included:
• Develop a better understanding of the freight transportation system in Chittenden
County;
• Acknowledge and address public concerns regarding specific freight movement practices;
• Provide data that can be used to preserve and improve the transportation system;
• Expand the tools available for freight planning efforts; and
• Begin to identify and prioritize future investments in the freight transportation system.

 Background of Freight Transportation
Over the last decade, public sector transportation planning agencies have begun to recognize
the importance of incorporating freight-specific planning initiatives into existing practices.
Prior to this, freight transportation planning was a relatively low priority for the public sector.
This was due to a combination of factors, including the dominance of the freight sector by
private operators, which made public intervention more complicated. In addition, the limited
planning resources that were available were targeted towards major passenger transportation
initiatives.
This situation began to change due to the emphasis placed on multimodal planning in the
Intermodal Surface Transportation Efficiency Act (ISTEA), enacted in 1991, which
encouraged states and MPOs to consider freight movements in their transportation
planning processes. The subsequent Transportation Equity Act for the 21st Century
(TEA-21), enacted in 1998, reinforced this movement towards more comprehensive freight
and passenger initiatives. The increasing economic competitiveness among states and
regions within the U.S. and the globalization of the economy have further increased the
importance of a region’s freight transportation infrastructure. The deregulation of freight
Cambridge Systematics, Inc.
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transportation has dramatically changed business practices and created new competitive
opportunities across modes. The ever-changing nature of business practices, with an
emphasis on reliable, just-in-time delivery (JIT), places a premium on the efficient operation
of the freight transportation system. It also increases the burden on that infrastructure, as
the inventory that used to be stockpiled in warehouses is increasingly stockpiled in freight
vehicles of one kind or another in transit.
The deregulation of the trucking industry, the continued decline of the railroad industry,
and the shift of the Northeast economy from manufacturing to services have all combined
to dramatically increase truck traffic on the region’s roadways. The North American railroads have undertaken many initiatives to improve service to compete with each other
and the trucking industry for freight traffic. This has included development and deployment of new technologies, such as double-stack cars, and container- and trailer-on-flatcar
(COFC/TOFC) services. These new technologies provide increased economies of scale,
faster service, and multimodal coordination. However, the technologies themselves
required expensive modifications to the existing infrastructure.
There also has been a continuing emphasis on consolidation among the Class I railroads,
including the mergers of Burlington Northern and Santa Fe, the Union Pacific and
Southern Pacific, and the split of Conrail between CSX and Norfolk Southern. Each of
these mergers was undertaken to make the resulting railroads more competitive in the
movement of freight. However, each example resulted in periods of far worse service,
which had national and international ramifications. To some degree, these service failures
are still being mediated. In fact, the most recent merger attempt by the Burlington Northern
Santa Fe and Canadian National railroads was rejected by the Surface Transportation
Board (STB).
Many of these railroad trends are exacerbated in the Northeast, including Chittenden
County and Vermont, because of the lack of investments in upgrading rail infrastructure
and the limited access of competing railroads. As a result, this region faces a situation in
which truck volumes are increasing as truck lengths and weights have been growing. This
contributes to traffic congestion in a variety of ways. Areas experiencing significant
highway traffic growth, such as Chittenden County, are working to accommodate increased
traffic on a fixed infrastructure. And areas where the physical infrastructure is constrained,
such as rural roadways and small town centers where large trucks have difficulty
negotiating tight roadway geometries, are working to identify projects that will
accommodate larger vehicles. In addition, trucks are seen as having major environmental
and quality of life impacts. As a result, there are pressures at the local and state levels to
limit truck operations.
Globalization of the economy also has changed the transportation and service requirements of shippers and receivers. Manufacturers can serve markets globally, but this
requires a greater reliance on and greater efficiencies in the transportation system. Given
the proximity of Chittenden County to the U.S./Canadian border, the liberalization of
trade with Canada brought about by the U.S.-Canada trade pact and subsequently by the
North American Free Trade Agreement (NAFTA), has significant implications for the
movement of freight into and through Chittenden County.
Increased reliance on the Internet, e-business and subsequently e-commerce have also
impacted freight transportation. Many new Internet-based businesses have set up capaES-2
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bilities to sell products on-line to a global market. This new and expanded use of
technology places new demands on the transportation infrastructure.

 Findings, Conclusions, and Recommendations
The findings and conclusions are organized around five areas. These areas consist of the
economy, the transportation infrastructure, freight flows, intermodal transportation, and
institutional issues.

Economy
The Chittenden County economic trends are favorable compared to national and regional
trends. Unemployment rates have continued to decline over the last decade, following the
national trend. In addition, unemployment rates in Chittenden County are lower than
both the Vermont and U.S. averages. These declines in unemployment rates occurred
while Chittenden County’s population grew by almost 10 percent between 1990 and 1999,
which is about the same as the U.S., and faster than Vermont and the Northeast. The
population is expected to continue growing by 69 percent by 2035.
Manufacturing employment in Chittenden County as a percent of total employment has
continued to decline but is higher than Vermont and the U.S. as a whole. And although
Chittenden County’s average wage is lower than the New England average, it is almost
$5,000 higher than Vermont’s average wage. Based on these trends, Chittenden County is
well positioned to maintain its position as a positive contributor to Vermont, and the
regional, national, and international economy.

Transportation Infrastructure
The transportation infrastructure in Chittenden County has met the needs of the
businesses based here, but not without creating some inefficiencies, additional costs to
shippers and receivers, and restricted modal selection.
The highway infrastructure in Chittenden County is the most critical component of the
overall transportation infrastructure. Trucks carry more than 90 percent of all freight by
weight. Recent growth in the population and employment in the county has created a
congested highway system. This is further complicated by what many consider to be an
incomplete highway system. Specifically, the circumferential highway and the southern
connector projects have never been completed. These two example projects would
provide limited access highways in key corridors in Chittenden County. Other examples
of problem areas include access to the airport and congestion in the Tafts Corner area.
Chittenden County is also impacted by the highway infrastructure in the rest of Vermont.
For example, I-89, U.S. 7, VT 22A, and U.S. 2 represent key North/South and East/West
highways providing access to and from Chittenden County.

Cambridge Systematics, Inc.

ES-3

Chittenden County Regional Freight Study
Executive Summary

The expanded truck network defined by the Legislature in 2000 improved the system by
designating a statewide truck network on which vehicles with overall lengths less than 72
feet (including 53-foot tractor trailer combinations) can travel without permits. The only
exception is the segment of U.S. 4 through Woodstock where a permit is required. Major
successes for the business community included the elimination of permits for specific
vehicles on the designated network and the opening of key highway segments, such as
U.S. 4, to larger trucks. Another key issue for truck movements is the variations in local
road postings. To access some areas a trucking company must acquire multiple permits,
which can be an extremely time consuming and costly activity.
Chittenden County is served by two railroads, the Vermont Railway and the New
England Central Railroad. These railroads connect Chittenden County with the
surrounding region and North America. However, the rail system in Chittenden County
and in Vermont has weight and clearance limits that impact its ability to function
effectively in the regional, national, and North American rail system. The maximum weight
limit for almost all of the Vermont system is 263,000 pounds per car, which is below the
typical Class 1 operations of 286,000 pounds or above. This creates operational problems
for interline traffic destined for or moving through Chittenden County and Vermont from
other railroads. In addition, there are no routes in the state that are double-stack cleared,
with the exception of the short segment of track operated by the St. Lawrence and Atlantic
in northeastern Vermont. There are no operational TOFC/COFC terminals in Chittenden
County or Vermont, however, there are through train moves currently carrying trailers
and containers on flat car. A double-stack cleared route could create a niche market for
Vermont railroads, and increased weight limits could facilitate an increase in existing
carload traffic.
Another factor impacting rail service in Chittenden County is the reduced number of direct
rail sidings and the limited number of transload facilities. The railroads downsized their
systems over the years in response to reduced traffic. In a time of limited capital, these
sidings cannot realistically be put back. As a result, there is a demand today for a greater
number of transload facilities for the transfer of bulk commodities between truck and rail.
This is a market still served by the short lines in Vermont and represents an area the
CCMPO and VAOT should consider in future investment decisions. These factors should
be addressed and considered with any future work on the re-location of the Vermont
Railway’s Burlington yard.
The airport system in Chittenden County consists of Burlington International Airport. A
limited amount of freight is moved into and out of Chittenden County by air. It
represents 0.1 percent of the county’s total by weight and more then 96 percent of the air
cargo tonnage in Vermont. Burlington International Airport serves as a critical link in the
overnight parcel and mail network as courier companies must transport their goods by air
to ensure next day service. Some parts of the state do not have next day courier service as
a result of no air service. Federal Express is looking to expand its operation in Burlington.
Future use of the air service in Chittenden County will continue to be for niche markets
like overnight service and some limited use by high-tech companies and companies
shipping light, perishable products.
The water system in Chittenden County consists of ferry service across Lake Champlain.
There are multiple locations where truck can access this service, although not all facilities
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accommodate trucks. This service exists to address the geographic barrier created by Lake
Champlain. It provides carriers with the opportunity to take more direct routes for some
corridors, although some industry representatives reported the service was cost
prohibitive for trucks. The other component of the water system that needs to be
recognized is the location of major ports in proximity to Chittenden County shippers and
receivers. There are several ports that provide the county’s shippers and receivers with
service, including Montreal, Quebec, Halifax, Boston, and New York/New Jersey. Freight
movements to/from each of these facilities involves a dray move by truck. West Coast
ports can be accessed via intermodal rail for Pacific markets. This port infrastructure
consists of multiple competing facilities and provides Chittenden County with good access
to international markets.

Freight Flows
In 1997 there were about 5.8 million tons of freight moving into, out of, and within
Chittenden County. About 91 percent of this tonnage moved by truck. Rail consisted of
about six percent. These two modes basically carry the freight into, out of, and within the
county. While the county-level data does not provide an estimate of through moves, for
Vermont as a whole, such movements are the single largest type of movement, representing
35 percent of all tons moved. This is characterized by moves to/from Quebec, New
Hampshire, and Massachusetts. These origin/destination patterns suggest that much of
this through traffic travels on I-89, moving through Chittenden County. Also, Chittenden
County receives significantly more freight than it ships (4.0 versus 1.5 million tons
annually). Within Vermont, Chittenden County is both the largest receiver and shipper of
freight.

Intermodal Rail Transportation
The intermodal analysis completed for this study and the Vermont Statewide Freight
Study was originally intended to explicitly explore the potential for developing traditional
truck/rail terminals to serve TOFC/COFC markets. The data collected early in the project
suggested that the effort should also address other truck/rail transfer services, such as
transload facilities for the transfer of bulk commodities between truck and rail. This was
an important component because, as described above, many direct rail sidings have been
eliminated over the years resulting in the need for additional transload facilities. In
addition, this could potentially represent a shorter-term improvement opportunity.
The existing TOFC/COFC service operating in Vermont consists of through trains, as
there is no intermodal ramp located in Vermont. The Vermont Railway tested an
intermodal service several years ago, but was unable to make it profitable. This is due to
two key variables. First, Vermont does not have a single base load shipper. For any
intermodal ramp, there needs to be a single customer providing the majority of loads
required to make the service profitable. Second, Vermont is surrounded by several large,
successful intermodal ramps that can be accessed with a relatively short dray by Vermont
shippers/
receivers. Therefore, any terminal based in Vermont will need to compete with these

Cambridge Systematics, Inc.

ES-5

Chittenden County Regional Freight Study
Executive Summary

established facilities. It is unlikely that a new ramp will be able to attract enough freight
from the existing sites to be efficient.
The existing transload service operating in Vermont consists of a network of terminals and
yards operated by the railroads serving Vermont. The service has grown in importance as
the rail system has been consolidated over the years, resulting in the elimination of rail
spurs and direct rail sidings. This service is heavily marketed by the railroads today.
Transload facilities provide shippers/receivers with access to rail transportation and storage capacities that otherwise would be unavailable. This enables a local business to purchase a rail car load of product at a lower price per unit, and provides opportunities for
several shippers/receivers to consolidate their freight to take advantage of the economies
offered by rail. This translates into lower costs and reduced dependence on trucks.

Institutional Issues
Chittenden County is a region characterized by beautiful landscapes, quaint old towns
and villages, and a quality of life that attracts many. This environment is not conducive
for the development of large industrial operations or large trucks moving on substandard
highways through small villages. However, in order for residents to earn a living and
serve the tourism industry, it is necessary to have an adequate transportation system.
These conflicting goals have been the center of conflicts between the public and private
industry. CCMPO, along with VAOT and the Legislature has been left to mediate these
conflicts and work to create a system that addresses the concerns of both groups. The
practices of retention and attraction of businesses in and to Chittenden County are
impacted by the desire throughout the state to maintain the quality of life while working
to create a strong base of employment opportunities.
This Regional Freight Study is an important first step. It provides data and analyses that
explain what is moving, how much is moving, why it is moving the way it is, and what
can be done to facilitate future movements. The 2000 truck network created by the
Legislature has already addressed some of industry’s concerns. The key issues in
Chittenden County focus around completion of the circumferential highway and the
southern connector, as well as roadway geometries and congestion at sites such as Tafts
Corner. Truck routes in general in the greater Burlington area are also of a concern to
trucking companies and the citizens.

Recommendations and Next Steps
A series of recommendations and next steps have been developed to assist CCMPO in
improving the freight transportation system in Chittenden County in the coming years.
These recommendations and next steps address policy decisions, outreach activities,
educational exercises, and development and use of new freight planning and modeling
tools. The following recommendations and next steps have not been prioritized.
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Recommendations
• Continue monitoring of the designated truck highway network in Vermont. The
existing truck highway network designated by the Legislature in 2000, is a very
positive advancement in the infrastructure, however, this will need to continuously be
reviewed to match economic development, as well as citizen’s concerns regarding
safety, and noise and air pollution. CCMPO should take an active role in monitoring
the effectiveness of this network and provide input to any future modifications.
• Continue emphasizing on key freight highway corridors in Chittenden County. The
issue of north/south routes on the western border of Vermont, as well as east/west
highways in northern Vermont continue to be significant factors for efficient freight
transportation into and out of Chittenden County. The CCMPO should continue to
work towards a viable solution for these corridors, to ensure better access to
Chittenden County and better access to markets south and east of Chittenden County.
• Develop freight-specific projects. Freight-specific projects should be developed,
prioritized, and included in the CCMPO’s Transportation Improvement Plan (TIP).
This is the funding mechanism for transportation projects, so the inclusion of freightspecific projects will be critical for addressing improvements to meet the needs
outlined in the report.
• Use the methodology for prioritizing projects. The methodology for evaluating
freight transportation projects developed as part of this study and the Vermont
Statewide Freight Study should be incorporated into the CCMPO’s planning activities
and existing evaluation tools. This will require buy-in and acceptance from CCMPO
staff and other local stakeholders that freight transportation should be considered as a
separate goal.
• Investigate possible modal diversion analyses. This study outlines the data needs and
methodology for conducting modal diversion analyses. This material should be
reviewed and CCMPO should consider possible applications of this approach.
• Develop an outreach program that communicates the findings of this study to the
general public to build consensus for freight system improvements. It is critical to
educate the public about the importance of freight transportation in Chittenden
County. The goal of this outreach should be to educate the public as well as provide
opportunities for comments with the ultimate objective being the building of consensus
regarding freight planning initiatives and project development and implementation.
• Participate in the prepare an action plan to develop double-stack cleared routes in
Vermont, based on required improvements in Chittenden County. The future of
intermodal rail service in Vermont is directly related to the ability of Vermont to
provide double-stack capabilities through the state. A critical element of this plan
should be coordination with the surrounding states in the development of cleared
routes serving the Northeast.

Cambridge Systematics, Inc.
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Next Steps
• Develop action plan for development of an expanded intermodal network. The
CCMPO should work with the VAOT and the two railroads operating in Chittenden
County to identify opportunities for improved rail/truck service. This would likely
include transload facilities in the short term. Regionally, this would likely include
consideration of joint efforts with surrounding states and provinces regarding
TOFC/COFC terminals. This is an important action for Chittenden County because it
has the largest single market in Vermont. Questions to be addressed would be things
like what can improvements to weight and clearance limits to Vermont’s rail system do
for the regional intermodal opportunities.
• Incorporate the recommendations developed as part of other recent and ongoing
studies. The CCMPO and VAOT are undertaking or have recently undertaken studies
that impact freight flows in Vermont. For example, CCMPO is in the process of
conducting studies to evaluate access to the airport, and the development of a more
elaborate land use analysis tool. It also is working on the circumferential highway
project and a commuter rail service. Each of these initiatives will impact the flow of
freight directly or indirectly in Chittenden County. In addition, the VAOT is in the
process of completing the Vermont Rail Capital Investment Policy Plan and the LongRange Transportation Plan. The findings of these efforts should be incorporated into
the ongoing freight planning activities.
• Incorporate the Canadian National (Truck) Roadside Survey data. This data will be
incorporated as an addendum to the Vermont Statewide Freight Study. This
subsequent analysis should be reviewed to identify any data relevant to Chittenden
County.
• Develop a stakeholders forum for industry representatives to provide input and
expertise to freight projects. Data collected from the industries in Chittenden County
were a critical part of this study. An ongoing forum should be developed that provides
CCMPO staff with access to the freight industry and vice versa. This should also
include involvement of the general public.
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1.0 Introduction
The Chittenden County Metropolitan Planning Organization (CCMPO) has recognized
the need to incorporate freight transportation planning into the regional transportation
planning process. To achieve this goal, the Regional Freight Study was initiated by
CCMPO in the fall of 1999. This study encompassed many different but complementary
components that have been completed and integrated to form a comprehensive freight
study. This effort was undertaken in coordination with the Statewide Freight Study
conducted for the Vermont Agency of Transportation (VAOT).
The goals of this study included:
• Develop a better understanding of the freight transportation system in Chittenden
County;
• Acknowledge and address public concerns regarding specific freight movement practices;
• Provide data that can be used to preserve and improve the transportation system;
• Expand the tools available for freight planning efforts; and
• Begin to identify and prioritize future investments in the freight transportation system.

 1.1 Background of Freight Transportation
Over the last decade, public sector planning agencies have begun to recognize the importance
of incorporating freight-specific planning initiatives into existing practices. Prior to this,
freight transportation planning was a relatively low priority for the public sector. This was
due to a combination of factors, including the dominance of the freight sector by private
operators, which made public intervention more complicated. In addition, the limited
planning resources that were available were targeted toward major passenger
transportation initiatives.
This situation began to change due to the emphasis placed on multimodal planning in the
Intermodal Surface Transportation Efficiency Act (ISTEA), enacted in 1991, which
encouraged states and MPOs to consider freight movements in their transportation
planning processes. The subsequent Transportation Equity Act for the 21st Century
(TEA-21), enacted in 1998, reinforced this movement towards more comprehensive freight
and passenger initiatives. The increasing economic competitiveness among states and
regions within the U.S. and the globalization of the economy have further increased the
importance of a region’s freight transportation infrastructure. The deregulation of freight
transportation has dramatically changed business practices and created new competitive
opportunities across modes. The ever-changing nature of business practices, with an
emphasis on reliable, just-in-time delivery (JIT), places a premium on the efficient operation
Cambridge Systematics, Inc.
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of the freight transportation system. It also increases the burden on that infrastructure as
the inventory that used to be stockpiled in warehouses is increasingly stockpiled in freight
vehicles of one kind or another in transit.
The deregulation of the trucking industry, the continued decline of the railroad industry,
and the shift of the Northeast economy from manufacturing to services have all combined
to dramatically increase truck traffic on the region’s roadways. The North American railroads have undertaken many initiatives to improve service to compete with each other
and the trucking industry for freight traffic. This has included development and deployment of new technologies, such as double-stack cars, and container- and trailer-on-flatcar
(COFC/TOFC) services. These new technologies provide increased economies of scale,
faster service, and multimodal coordination. However, the technologies themselves
required expensive modifications to the existing infrastructure.
There also has been a continuing emphasis on consolidation among the Class I railroads,
including the mergers of Burlington Northern and Santa Fe, the Union Pacific and
Southern Pacific, and the split of Conrail between CSX and Norfolk Southern. Each of
these mergers was undertaken to make the resulting railroads more competitive in the
movement of freight. However, each example resulted in periods of far worse service,
which had national and international ramifications. To some degree, these service failures
are still being mediated. In fact, the most recent merger attempt by the Burlington Northern
Santa Fe and Canadian National railroads was rejected by the Surface Transportation
Board (STB).
Many of these railroad trends are exacerbated in the Northeast, including Chittenden
County and Vermont, because of the lack of investments in upgrading rail infrastructure
and the limited access of competing railroads. As a result, this region faces a situation in
which truck volumes are increasing as truck lengths and weights have been growing. This
contributes to traffic congestion in a variety of ways. Areas experiencing significant
highway traffic growth such as Chittenden County, are working to accommodate increased
traffic on a fixed infrastructure. And areas where the physical infrastructure is constrained
such as rural roadways and small town centers where large trucks have difficulty
negotiating tight roadway geometries, are working to identify projects that will
accommodate larger vehicles. In addition, trucks are seen as having major environmental
and quality of life impacts. As a result, there are pressures at the local and state levels to
limit truck operations.
Globalization of the economy also has changed the transportation and service requirements of shippers and receivers. Manufacturers can serve markets globally, but this
requires a greater reliance on and greater efficiencies in the transportation system. Given
the proximity of Chittenden County to the U.S./Canadian border, the liberalization of
trade with Canada brought about by the U.S.-Canada trade pact and subsequently by the
North American Free Trade Agreement (NAFTA), has significant implications for the
movement of freight into and through Chittenden County.
Increased reliance on the Internet, e-business and subsequently e-commerce have also
impacted freight transportation. Many new Internet-based businesses have set up capabilities to sell products on-line to a global market. The supporting transportation system
was overlooked as this new mechanism to reach broader markets was developed. This
was shown during the Christmas season of 1999, when a huge increase in demand with1-2
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out the necessary capacity resulted in some companies not being able to deliver products
to consumers on or before Christmas Day.

 1.2 Organization of Report
This report is organized as follows:
• Section 1.0, Introduction. This section defines the goals of the study, provides an
overview of freight transportation, and describes the organization of the report.
• Section 2.0, Project Approach. This section provides a detailed description of how the
freight study was undertaken, including descriptions of the tasks and the data collection activities.
• Section 3.0, Freight Profile. This section presents general economic and demographic
trends and detailed modal system descriptions.
• Section 4.0, Commodity Flows and Logistics Patterns. This section presents an overview of the commodity flow analysis completed for Chittenden County and provides
descriptions of example logistics patterns for Chittenden County-based companies.
• Section 5.0, Feasibility of New Intermodal Service. This section describes the existing
intermodal service for Vermont and presents an analysis of opportunities and potential
for developing new intermodal services of both traditional intermodal services (doublestack, trailer- or container-on-flatcar) and transload operations (truck to rail or rail to
truck operations of non-containerized cargo).
• Section 6.0, Findings, Conclusions, and Recommendations. This section provides a
summary of the findings of this study and provides recommendations and next steps
for freight planning in Chittenden County.
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2.0 Project Approach
A comprehensive and multimodal approach was developed for the Chittenden County
Regional Freight Study. The approach included consideration of Chittenden County’s
freight transportation infrastructure, including all modes, major freight generating
facilities, intermodal terminals, infrastructure conditions and capacities, congestion points,
and planned improvements. Key logistics patterns, economic trends, and major concerns
regarding the freight system also were included. The study’s findings are based on both
existing CCMPO and VAOT data sources, and new data gathered specifically to address
the needs of the project. The project was closely coordinated with the Vermont Statewide
Freight Study that was being conducted at the same time. The coordination allowed for
resources and data to be shared between the two projects to the benefit of both.
The project was organized into five areas and eight distinct tasks. The five study areas
consist of:
• Data Collection;
• Data Analysis and Development of the Chittenden County Freight Profile;
• Development of a Freight Demand Modeling Tool;
• Development of Additional Modeling Capabilities; and
• Development of Recommendations and Documentation.
Figure 2.1 illustrates the relationship between these five areas and the project’s tasks. This
section details each task. Note that those tasks illustrated in gray represent work
conducted as part of the Vermont Statewide Freight Study that has been incorporated into
this regional freight study.

 2.1 Data Collection and Inventory
Task 1. Develop Inventory of Existing Data Sources and Identify Data
Needs
A thorough examination of existing data sources was undertaken to ensure that previous
efforts by public and private freight stakeholders in Chittenden County and Vermont
were used effectively. Sources pertaining to the Chittenden County and Vermont freight
transportation systems, such as physical infrastructure components, the freight flows
moving by mode and by commodity, and policy and planning initiatives, were included
in this scan. This data formed the foundation for the study’s findings.
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Figure 2.1 Project Organization
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Specific data sources were identified and gathered. Both quantitative and qualitative
sources were reviewed. Given the regional nature of freight, all data gathered for
Chittenden County and the State was included in this review. The quantitative data
reviewed included:
• CCMPO Travel Demand Model, truck trips generated/attracted by traffic analysis zone;
• Automatic Traffic Recorder Station History: 1984-1998;
• Truck Weight Study Based on 1995 Weigh-In-Motion Data;
• 1998 Permanent Traffic Recorder Stations;
• Statewide Travel Demand Model Development: Roadside Origin-Destination Survey;
• Automatic Vehicle Classification Report;
• Truck Network Analysis: Vehicle-Related Criteria;
• Origin – Destination & Goods Movement Truck Study (U.S. Route 4);
• Freight Market Analysis of the Green Mountain Railroad Corridor: Final Report;
• Economic and Demographic Forecast, Northwest Vermont and Chittenden County 2000 to
2035 and Beyond; and
• Five-Year Rail Capital Development Plan Railway Clearance Survey: Task IVA, Phase II Report.
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The qualitative documents reviewed for this study included:
• Technical Memorandum #1: Overview of Current Plans and Studies, U.S. Route 7 Winooski to
Georgia Corridor Study;
• Technical Memorandum #2: Documentation of Existing Conditions, U.S. Route 7 Winooski to
Georgia Corridor Study;
• Trucking in Vermont Report to the Legislature;
• Vermont Airport Directory;
• Evaluation of Potential Sites for the Relocation of the Burlington and Rutland Railyards;
• VGIS Handbook: Part 2 – Standards Section G: Road Centerline Spatial Data Interim Standard;
• Transportation Improvement Program for Fiscal Years 2000-2002;
• Statewide Transportation Improvement Program (STIP) for Federal Fiscal Years 2000-2002;
• Vermont State Rail Plan: 1986 Update;
• OMYA Quarry Material Alternative Transport Legislative Study: Volume 1 – Economic and
Environmental Report;
• OMYA Quarry Material Alternative Transport Legislative Study: Volume 2 – Appendices,
Economic;
• OMYA Quarry Material Alternative Transport Legislative Study: Volume 3 – Appendices,
Environmental; and
• Long-Range Transportation Plan and the Rail Policy Plan.
Summaries of these data source are included in Appendix A of this report.
In reviewing the existing data sources, the additional data items necessary to complete
this study were identified. The data needs included:
• Detailed information on the county's freight flows;
• Origin/destination data for truck traffic moving on key freight routes;
• Perspectives of shippers, receivers, motor carriers concerning the freight transportation
system, including its strengths, weaknesses, and opportunities; and
• Logistics patterns of the region’s shippers, receivers, and freight transporters.
The necessary data were collected in Task 2.
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Task 2. Collect Additional Data
To address the identified data needs a comprehensive data collection strategy was developed and implemented. This data collection plan was tailored to collect the needed data,
and serve the future analytical needs of CCMPO. Table 2.1 illustrates how the necessary
data was collected.

Table 2.1 Data Needs and Data Collection Methodology
Data Need
Detailed Freight Flow Data

Data Collection Methodology
• Purchase and analyze Reebie Associate’s
TRANSEARCH database
• Roadside origin/destination surveys

User perspective

• Roadside origin/destination surveys
• Surveys of motor carriers and shipper/receivers
• Interviews with motor carriers and shipper/receivers

Logistic patterns of shipper, receivers
and freight transporters

• Roadside origin/destination surveys
• Surveys of motor carriers and shipper/receivers
• Interviews with motor carriers and shipper/receivers

Origin/destination data for truck
traffic moving on key freight routes

• Roadside origin/destination surveys

Accessing Reebie Associates TRANSEARCH Database
The Reebie Associates’ TRANSEARCH database is a nationally recognized source of highquality freight data. (See Appendix B for a description of the TRANSEARCH database.)
A customized version of the TRANSEARCH database was purchased by VAOT for the
Vermont Statewide Study. This data was made available for the Chittenden County
Regional Freight Study. The database included freight trips with origins and/or
destinations in Vermont, as well as freight moving through Vermont. These data
consisted of annual freight tonnage for specific commodities, modes, and
origin/destination pairs.
The database disaggregated Vermont into 14 areas/counties. This disaggregation allowed
for the analysis of intrastate trips. The rest of North America was segmented into 16
regions to clarify the locations of origins/destinations of Vermont’s freight. Figures 2.2
and 2.3 illustrate the internal and external regions used for this analysis. In addition, the
standard commodity codes were augmented to include details on specific commodities
important to the Vermont economy, such as mining/quarrying, dairy products, other
agricultural products, forestry/lumber, and wastes/recycling. This resulted in the use of
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Figure 2.2 External Commodity Flow Analysis Regions

Figure 2.3 Internal Commodity Flow Analysis Regions
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a mix of two-digit and four-digit Standard Transportation Commodity Classifications
(STCC). These data were organized by mode, origin/destination, and commodity to
detail the goods that move into/out of, within, and through Vermont. This information
formed the cornerstone of the state’s freight profile.
The data also was used to detail Chittenden County's freight profile. Major commodities
moved, into, out of, and within Chittenden County were identified. Further, the key
trading partners for the county's business both inside and outside of Vermont were
detailed, as were the transportation modes that were used to transport the freight.

Conduct Roadside Truck Driver Origin/Destination Surveys
Roadside surveys were conducted to supplement the commodity flow data, and identify
logistics patterns and key issues affecting the state’s freight transportation system. The
selection of specific routes to be surveyed was based on the areas with the highest truck
traffic, according to VAOT traffic counts, and where truck traffic was a local concern.
Specific survey locations also were identified through consultation with CCMPO staff to
ensure their specific needs were met. VAOT’s Department of Motor Vehicles (DMV)
commercial vehicle inspectors supported the survey efforts to ensure the safety of the
surveying team and survey participants, and to minimize the operational impact on the
participants. When possible, the surveys were conducted in conjunction with a scheduled
DMV safety/weight check point. When that was not possible survey-only locations were
established with traffic control and security provided by the DMV inspectors.
Surveys were conducted at 15 sites across the state, totaling 1,264 surveys statewide.
Three survey sites were in Chittenden County. These sites were located on Interstate 89
Southbound in Colchester, U.S. Route 7 North in Charlotte, and VT Route 116 Southbound
in Hinesburg. Figure 2.4 shows the locations of the survey sites. It is important to note
that the survey sites not located in Chittenden County also provided valuable information
for this study. Several of the sites were on key freight routes to and from Chittenden
County, such as Interstate 89 Southbound in Randolph, VT Route 22A Northbound in
Shoreham, and U.S. Route 7 Southbound in Leicester. Further, several respondents from
every site had at least one stop (pick-up or drop-off) in Chittenden County and offered
first-hand insight into the logistics patterns of the region’s shippers and receivers,
including their use of the infrastructure.
The surveys gathered information on the respondent’s vehicle, current trip (including
commodity hauled, origin/destination, route, and type of facility served), as well as their
previous and next trips. A copy of the survey form is provided in Appendix C. The
results of these surveys were entered into a Microsoft Access database for storage and
analysis. This database is available through VAOT for reference and future analysis.

Surveys of Motor Carriers and Shippers/Receivers
Surveys were developed to detail the operations, typical freight volumes, and concerns of
freight shippers, receivers, and haulers across the state. Unique survey instruments were
created for the motor carrier and shipper/receiver communities to address their specific
types of operations. A copy of each survey is included in Appendix C of this report.
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Figure 2.4 Location of Roadside Survey Sites
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The surveys were designed to address the specific operations of each. The motor carrier
survey was designed to focus on characteristics such as type and size of equipment, number of shipments hauled, identification of key routes, and identification of system
strengths and weaknesses. The shipper/receiver survey was designed to focus on characteristics such as the type of operation, type of freight generated, key transportation
service requirements, volume of freight generated, and identification of system strengths
and weaknesses.
The survey effort was conducted with the assistance and endorsement of the Vermont
Truck and Bus Association (VTBA) and the Associated Industries of the Vermont (AIV).
VTBA is the local affiliate of the American Trucking Associations and the statewide trade
association for the commercial vehicle industries. AIV is the state manufacturers association, responsible for lobbying the Legislature, in part, for improved access to member
operations. As such, both of these organizations were very supportive of the regional and
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statewide freight studies. Surveys were sent to the members of both associations with a
cover letter from the Commissioner of the VAOT and stated endorsements of each
association. In total, approximately 800 surveys were distributed (585 to shippers/
receivers and 210 to motor carriers). The involvement of the associations and the
heightened interest in freight transportation around the state, resulted in impressive
return rates for both surveys. Thirty-six percent of the motor carrier surveys were returned
and 26 percent of the shipper/receiver surveys were returned.

Conduct Personal Interviews with Key Freight Stakeholders
A sample of Chittenden County-based motor carriers, shippers and receivers were
interviewed. These interviews further detailed the respondents’ operations, typical
freight volumes, and infrastructure requirements, as well as their perspectives on the
regional and state transportation systems’ strengths, weaknesses, and opportunities.
Companies were interviewed based on geographic and commodity diversity, as well as
recommendations from the staffs of CCMPO and the Greater Burlington Industrial
Corporation. Several public sector agencies also were interviewed as part of this effort.
Over 20 representatives of companies and organizations were included in this interview
process. The companies included:
• A.N. Deringer, Inc.;
• Associated Industries of Vermont;
• B&B Trucking, Inc.;
• Ben & Jerry’s Ice Cream;
• Burlington Business Association;
• Burlington International Airport;
• Carpenter Transport;
• Chittenden County Metropolitan Planning Organization;
• City of South Burlington;
• The Farrel Distributing Company;
• Greater Burlington Industrial Corporation;
• Vermont Agency of Transportation;
• Vermont Department of Economic Development;
• Vermont Railway; and
• Yellow Freight System.
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Contact names for these organizations are contained in Appendix D of this report.
An operational summary and logistics overview was developed for several of shippers in
Chittenden County. This information was used to describe the freight transportation
industries in the County and explain why some of the freight is moved in the manner that it
is. The interviews also were invaluable in helping to understand the commodity flow
database.

 2.2 Data Analysis and Development of the Chittenden
County Freight Profile

A comprehensive county freight profile was developed to concisely and clearly summarize the myriad data sources identified in Tasks 1 and 2. The profile included:
• Economic and demographic trends;
• Overview of the freight transportation infrastructure;
• Summary of key findings and data from the roadside origin/destination survey;
• Summary of key findings and data from the motor carrier and shipper/receiver surveys;
• Logistics maps and operational overviews of select interview results; and
• Detailed countywide and statewide freight flow data.
The development of the freight profile was segmented into four subtasks:
• Analyze Freight Transportation Infrastructure;
• Analyze Freight Flow Data;
• Develop a Comprehensive Freight and Transportation Profile; and
• Develop Commodity Flow Data for Incorporation into the Freight Demand Model.
Each of these subtasks has been detailed separately.

Task 3a. Analyze Freight Transportation Infrastructure
One of the first steps of the Chittenden County Regional Freight Study was an analysis of
the county’s freight transportation infrastructure. This inventory detailed the physical
and operational attributes of the truck freight network, the rail freight network, the
intermodal network, the air freight network, and the water freight network. It included
the geographic location of key facilities, each facility’s market coverage, key routes,
industry use, physical condition, traffic volumes, capacities, and limitations/constraints.
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This was a critical step because it set the parameters for the available capacity to move
freight into, out of, within, and through Chittenden County. It identified weaknesses in
the county’s infrastructure, such as not meeting rail industry weight standards, that
hampers the ability to move freight in the state.

Task 3b. Analysis of Freight Data
The freight data analysis detailed the types of commodities that are moving on the
county’s and state’s freight transportation infrastructures (described in Task 3a). The
analysis relied heavily on the TRANSEARCH database. The analysis was designed to
highlight a variety of key statistics for freight planning. These included:
• Modal Shares. The percentages of total commodities that move by truck, rail, air, and
water were documented. This data will be crucial to infrastructure planning, and is a
key input into the modal diversion model.
• Major Trade Corridors. The key origin/destination pairs for all commodities were
identified and described. Statewide and nationwide commodity flow diagrams were
developed to describe all goods movement generated by or destined for Chittenden
County. This data illustrates the locations of major freight flows, which are valuable
for future infrastructure and land use planning.
• Key Trade Corridors by Mode. The modal distinctions for the origin/destination pairs
also were highlighted. This data served to define how the key corridors are being
served. This information is an important consideration on infrastructure planning.
• Key Commodities. High-volume commodities were identified by weight. This illustrated the importance of regionally significant commodities, such as food and kindred
products. It also extended the analysis of key trading partners to the commodity level.
• Key Commodities by Mode. The modes responsible for moving Chittenden County’s
high-volume commodities also were highlighted.
• Interregional and Intraregional Freight Flows. A distinction was made between those
flows that both originate and terminate within Chittenden County and those that
originate or terminate outside of the county.
• Through Trips. The state’s and county's transportation infrastructures carry a great
deal of freight with both origins and destinations outside of Vermont. These trips
utilize all elements of Vermont’s freight infrastructure and as such are a key
consideration in the demand/need for future infrastructure projects. This data was
prepared at the state level, and is summarized as such for this regional study.
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Task 3c. Develop a Comprehensive Freight Transportation Profile
The infrastructure and freight data was augmented with an overview of the county’s economic performance and results from the surveys and interviews. The economic data indicated the general strength of the county. The survey and interviews detailed how the
companies moved their freight. As such, the profile provided a complete picture of
freight transportation in Chittenden County, including descriptions of each modal
infrastructure component, service characteristics, volume of freight moving, and example
logistics patterns. The freight profile was presented to the CCMPO and the established
Freight Technical Advisory Committee (FTAC). Feedback from these representatives was
used to refine the profile and its findings included in this report.

Task 3d. Develop Commodity Flow Data for Incorporation into the
Freight Demand Model
This task consisted primarily of formatting and processing the TRANSEARCH database
for base and future years, and providing the modeling team with truck tonnage-based trip
tables for use in developing the truck freight trip tables for the travel demand model. The
details of the processing steps are defined in the next section, as part of Task 5. This work
was completed as part of the Statewide Freight Study. Although the forecast year data
was used primarily for the model development, overall growth in commodities is
reported in the commodity flow profile.

 2.3 Development of the Freight Demand Model and
Additional Modeling Tools

Task 4. Develop Methodology for Evaluating Freight Transportation
Projects
The objective of this task was to develop a methodology to analyze the benefits and costs
of freight transportation projects, taking into account economic, social, environmental, and
cultural issues. This involved reviewing the existing tools already developed by CCMPO,
VAOT, and other regional agencies, as well as ongoing work in specific modes to develop
similar tools. Initiatives reviewed included:
• TIP Project Priority Method, Chittenden County Metropolitan Planning Organization;
• Prioritization Spreadsheet Program, VAOT Policy and Planning Division;
• Vermont Rail Capital Investment Policy Plan, VAOT; and
• Vermont Airport Capital Facility Program, VAOT.
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The methodology was based on an understanding of the relationship between transportation infrastructure investment and economic vitality, and the insights gained through
other project tasks. The goal was to develop a methodology that was easy to use, relatively inexpensive, compatible with the freight information available to CCMPO and
VAOT, and sensitive to the impacts of freight transportation projects. The methodology
reflects the following principles:
• The methodology must provide relevant information to support the planning objectives and investment strategies of elected officials, public agencies, and shippers/
carriers in key industrial sectors;
• The methodology should distinguish user benefits, non-user benefits, and economic
impacts;
• The methodology should be able to provide information on two broad categories of
economic impacts: business expansion and business attraction;
• The methodology should distinguish between direct, indirect, and induced impacts;
• The methodology should concentrate on developing the conceptual approach rather
than a particular modeling tool; and
• The methodology should build on the available modeling resources in Chittenden
County and Vermont.
The results of this task are described in detail in Appendix E.

Task 5. Develop Freight Demand Forecasting Model
The freight demand model for Vermont had two major objectives:
1. To develop a tool to forecast short-term and long-term freight demand in Vermont at
the county level; and
2. To develop a tool to convert existing and future commodity flows to truck trips and
incorporate these into the Vermont Statewide Travel Demand Model.
Future commodity flow patterns for Vermont were based on economic and demographic
forecasts developed by Standard and Poor’s DRI. The industry-specific econometric
growth model was customized for the specific conditions in Vermont and for the specific
external regions defined by the TRANSEARCH data. These forecasts were then applied
by Reebie Associates to the base commodity flow database, creating forecasts of commodity flows for 2005, 2010, and 2020. The DRI forecasts took into account local, state, regional,
national, and international factors in forecasting how the Vermont economy will change
and grow in the short and long term. These macro-economic factors were applied at the
commodity-specific level (two-digit Standard Transportation Commodity Classifications
or STCCs) to forecast growth and shifts in the flow of 30 major commodity categories.
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This process generated future commodity tonnage by type, origin-destination, and mode.
The county-to-county commodity flows by truck were incorporated into the Vermont
Statewide Travel Demand Model System and assigned to the highway network. These
forecasts replace the current truck trip tables being used in the model.
Annual commodity flows were converted into average daily truck movements using data
from the Bureau of the Census 1997 Vehicle Inventory and Use Survey (VIUS) with operating characteristics specific to Vermont. Following this conversion, the truck trip tables
were disaggregated to traffic analysis zones (TAZ) using employment data by type. The
employment categories in the existing statewide model were disaggregated to better
match specific industries. The truck trip tables were converted to passenger car equivalents (PCE) for assignment to the highway network using Highway Capacity Manual
functions.
Model documentation, a user’s guide, and the actual model files are provided under separate cover.

Task 6. Identify Data Needs for Truck/Rail Diversion
The objective of this task was to define a methodology and detail the data requirements
for the development of a truck-to-rail diversion model, in order to permit future adjustments in the statewide model system to reflect the transportation impacts of multimodal
investment strategies.
The diversion data needs and methodology developed are based on the following
components:
• Commodity Flow Data. It is critical to have a detailed freight flow database providing
origin/destination information by mode for specific commodities. The TRANSEARCH
database is recommended as the source.
• Stated-Preference Exercise. In order to evaluate the way in which shippers and receivers analyze shipment service options, it is necessary to conduct a detailed test to evaluate their preferences and sensitivities to variances in these preferences. The results
would be used to develop a mode choice model. This model would be used to calculate potential modal diversion.
• Truck Trip Tables. Trip tables are required to measure the system impact of the
diversion on the Vermont highway network.
The key to successfully employing this methodology is to tailor it to the specific region in
question. Applying identical data collection and evaluation protocols from another diversion modeling effort is not recommended. The differences in the existing freight infrastructure and the types of freight shipments made in each region would potentially
invalidate the results. The results of this task are described in detail in Appendix F.
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Task 7. Evaluate the Feasibility of Operating Intermodal Facilities
The work steps of the evaluation of intermodal feasibility were developed to allow for a
thorough understanding of the existing intermodal services available for rail and truck
movements, and to plan for infrastructure and/or policy changes that would be needed to
support the objective of implementing intermodal freight opportunities. The specific
work steps implemented were as follows.
• Reviewed the TRANSEARCH commodity flow data to identify key freight flows
representing existing rail volume as well as potential rail traffic currently carried by
truck. The data was aggregated and analyzed to provide detailed information on what
is moving in Vermont today, where it is coming from and going to, and what modes
are being used.
• Interviewed representatives from Vermont’s railroads. The railroads currently
serving Vermont have a history of marketing rail services and identifying market
opportunities. Information was gathered on their perspectives of a future Vermont rail
system, which was a critical component of this analysis. The interviews also included
representatives of railroads outside Vermont that provide significant connections to the
Vermont rail system.
• Interviewed representatives from several intermodal marketing companies (IMC).
IMCs are responsible for selling traditional intermodal service (TOFC/COFC).
Gauging their interest in the development of intermodal ramps in Vermont versus use
of those ramps located throughout the larger region has been utilized to define the
intermodal opportunities.
• Described the existing rail service in Vermont. The rail profile developed was utilized to provide a detailed description of how Vermont’s railroads currently operate.
• Evaluated the relevance of the surrounding region’s rail service options. The availability of traditional intermodal services in the states and provinces surrounding
Vermont play an important part in determining the feasibility of developing additional
intermodal terminals in Vermont. Understanding this dynamic was a critical factor in
this analysis.
• Assessed the demand for intermodal facilities using the data collected in the previous work steps.
• Developed recommendations for new and/or expanded truck/rail facilities. Based on
the above analysis, recommendations were developed on how the rail system can be
developed to stimulate an increase in the use of rail services. This includes the identification of specific geographic regions in Vermont where new or expanded rail/truck
facilities may be warranted. It summarizes the issues and barriers for developing these
services.
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During the information gathering phase of the work, it became apparent that the nature of
intermodal opportunities within the state were more than those associated with trailer or
container on flatcar (TOFC/COFC)terminals. Upon consultation with VAOT staff it was
agreed to expand the evaluation to include all opportunities of maximizing the use of rail
intermodal freight movements. The principle rationale for this decision was the evidence
that substantial intermodal business currently exists for traffic originating or terminating
in the state that was not TOFC/COFC-based movements. Much of this business was new
business that had or would be moving solely on trucks. One of the goals of this study was
to determine means to shift freight movements from truck to rail, it was self evident that
the evaluation of all intermodal opportunities would best support the objectives of the
study.

 2.4 Recommendations and Final Report
Task 8. Prepare and Present Final Report
This task consisted of preparing a final report that summarized the analyses completed in
Tasks 1-7 and provided findings, conclusions, and recommendations to enhance
Chittenden County’s freight transportation system.
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3.0 County Freight Profile
Chittenden County is an economic engine for Vermont. The County accounts for 43
percent of Vermont's manufacturing wages. The County also has a lower unemployment
rate and higher annual average wages than the State as a whole. The County has a diverse
economy ranging from agriculture to high-tech manufacturing; all of which is supported
by the County’s freight transportation systems and its linkages to the state and regional
transportation systems. In combination, these freight transportation systems consist of
four interdependent modes and provide access to the necessary markets for both inbound
and outbound freight. This section summarizes Chittenden County's economic trends and
the major modes of freight transportation.

 3.1 Economic and Demographic Data
Unemployment
One of the most frequently used economic indicators is the unemployment rate. The
unemployment rate, as calculated by the U.S. Bureau of Labor Statistics (BLS), measures
the percentage of persons in the labor force that are unable to find a job.1 Figure 3.1 presents unemployment rates in the U.S., Vermont, and Chittenden County from 1990 to 1999.
Throughout this time period, Chittenden County's unemployment rate was lower than
that of the United States and Vermont as a whole. The County's unemployment rate was
1.9 percent in 1999, compared to 2.9 percent for the state. This low unemployment rate is
indicative of the County's robust local economic conditions, but also indicates the
potential for labor shortages, especially for skilled positions, which is a common issue in
the U.S. economy today.
Unemployment rates do vary substantially by county in Vermont. Figure 3.2 presents a
map of Vermont counties, shaded by 1998 unemployment rates. In addition to Chittenden
County, Franklin, Orange, Windsor, and Windham Counties have unemployment rates less
than three percent. The state’s highest unemployment rates (above five percent) are
primarily located in the more sparsely populated Northeast region.

1

The labor force is composed of two primary groups above the age of 15: employed and unemployed.
The unemployed category includes a variety of individuals seeking work but does not include
individuals who make no efforts to find a job.
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Figure 3.1 Unemployment Rates for Chittenden County, 1990-1999
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Employment and Population Growth
Another important measure of a region’s economic vitality is employment growth.
Employment grew by 13 percent in the County between 1990 and 1998. Again,
Chittenden County's economy outperformed that of Vermont as a whole and the United
States. Figure 3.3 displays total employment growth for the U.S., New England, Vermont,
and Chittenden County from 1990 to 1998. Further the County's employment has grown
faster than the New England region. Chittenden County's impressive growth is projected
to continue through 2035. Total employment growth (full-time and part-time) between
2000 and 2035 is forecast to grow by 79 percent, or 98,000 jobs. This growth will be seen
primarily in the service sector. Only 14 percent of the County's employment growth is
anticipated to be in the manufacturing sector.2
Chittenden County also has seen sizable population growth. Figure 3.4 illustrates the
population growth from 1990 to 1999 for the U.S., Northeast, New England, Vermont, and
Chittenden County. Population growth in Chittenden was effectively the same as the U.S.
over the past decade, slightly less than ten percent. Meanwhile, population growth in
Vermont was approximately half that of Chittenden County; while it was even slower in
the Northeast and New England, at just over two percent. The relatively fast growth in
Chittenden County is a reflection of the expanding economic opportunities in the county.
2

Chittenden County Regional Planning Commission and Chittenden County Metropolitan
Planning Organization. Economic and Demographic Forecast: Northwest Vermont and Chittenden
County 2000 to 2035 and Beyond, September 2000.
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Figure 3.2 Unemployment Rates by County, 1998
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Figure 3.3 Employment Growth, 1990-1998
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This growth is forecast to continue through 2035 with the County's population increasing
by 102,523 persons (2000 to 2035), a 69 percent increase. If current trends continue, the
majority of this growth would occur in the "urban fringe" towns of the County and not in
its metropolitan core, like Burlington.3

Average Annual Wages
Chittenden County's annual average wage is almost $5,000 greater than the state's
($26,625). However, the County (and the state) annual average wage still lags behind the
New England region and the U.S. as a whole. Figure 3.5 presents a comparison of annual
average wages for the U.S., New England, Vermont, other New England states, and
Chittenden County in 1998. The high wages in New England are driven largely by
Massachusetts and Connecticut with average wages above $37,500. The relatively low
state wages in Vermont are primarily a function of the industry mix in Vermont, which
leans towards rural activities and lower-wage service jobs.

Manufacturing Activity
While Vermont may have a reputation as a relatively rural state, it actually possesses a
larger share of manufacturing employment to total employment (17 percent in 1998) than
the U.S., according to the Vermont Department of Employment and Training. Figure 3.6
presents the manufacturing share of total employment for the U.S., Vermont, and
Chittenden County from 1980 to 1997.4 The trends for all three regions are downward,
though both Vermont and Chittenden enjoyed a minor manufacturing revival in the mid1990s.
Chittenden County has a large concentration of manufacturing jobs and generates 43
percent of the state’s manufacturing wages.5 Manufacturing employment concentrations
differ widely by county in Vermont. Figure 3.7 displays manufacturing employment
density per square mile in 1998. Chittenden County has a much higher density of
manufacturing activity than any other county in the State, with over 25 employees per
square mile. The next closest is Bennington County with 5.6 employees per square mile.
Other counties with more than four manufacturing employees per square mile include
Franklin, Washington, Rutland, and Windham. The remainder of counties have very little
manufacturing activity.

3

Chittenden County Regional Planning Commission and Chittenden County Metropolitan
Planning Organization. Economic and Demographic Forecast: Northwest Vermont and Chittenden
County 2000 to 2035 and Beyond, September 2000.

4

U.S. Bureau of Economic Analysis was used for the time-series comparison of the U.S., Vermont,
and Chittenden County because of the consistency of the data.

5

“Manufacturing Prosperity in Vermont,” by Dr. Arthur Woolf of Northern Economic Consulting, Inc.,
prepared for the Associated Industries of Vermont, September, 1999.
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Figure 3.5 Annual Average Wages, 1998
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Figure 3.6 Manufacturing Share of Total Employment
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Figure 3.7 Manufacturing Employment Density by County, 1998
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 3.2 Modal Profiles
Freight movement in Chittenden County is supported by truck, rail, water, and air, four
largely interdependent modes of transportation. These modes link the County’s
businesses and consumers with suppliers, manufacturers, distributors and markets within
Vermont and around the region, nation and world. Understanding the role each mode
plays in the freight infrastructure and the important connections between these modes
was a necessary first step in analyzing the Chittenden County freight system.
Chittenden County also relies on the greater regional freight transportation system, which
allows many products consumed and generated in Chittenden County to be part of the
regional, national, and international supply chains. As such, these regional assets were
reviewed as part of this analysis. Figure 3.8 shows the locations of major freight terminals
that currently serve Chittenden County. These facilities are within a one-day (250-mile
radius) or two-day (500-mile radius) truck trip of the Burlington area. This section presents an
overview of each mode in Chittenden County and the key trends affecting their operations.

Figure 3.8 Regional Freight Terminals Within 500 Miles of Chittenden County

Truck
Trucking is by far the dominant mode of freight transportation in Chittenden County, as it
is in all of Vermont. Trucks account for 91 percent of the freight moving into, out of,
within the County. Additionally, trucks link Chittenden County’s rail and air facilities to
most of the county’s individual companies and all of its consumers. Trucks also provide
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the only link to water freight services for Chittenden County businesses, whether it be via
drayage movements to/from the region's ports or via ferries across Lake Champlain. The
lack of a water port makes the over-the-road links to the larger region’s ports crucial to the
economy of Chittenden County.

Industry Segments and Types of Operations
The trucking industry is not homogeneous. Trucks vary by type of motor carrier, industry
segment, fleet size, clientele, length of haul, freight hauled, and whether operations are
interstate or intrastate. These differences significantly impact the operating characteristics
of trucking companies, including the patterns of fleet vehicle moves.
Typically, the motor carrier industry is segmented into four categories: for-hire truckload
(TL) carriers; for-hire less-than-truckload (LTL) carriers; private TL carriers; and private
LTL carriers. Very generally, the following characterizations have been applied to the
industry segments:
• For-hire TL carriers haul general freight and special commodities in truckload quantities and usually in single moves from shipper to receiver. Most operate long-hauls (on
average, this may be less than 500 miles, rather than “transcontinental”) on irregular
schedules determined by the demands of shippers and receivers.
• For-hire LTL carriers haul general freight in less-than-truckload quantities, usually
combining freight from multiple shippers. LTL carriers may operate both local pickup
and delivery service in urban areas on regular routes and line-haul relays (terminal to
terminal) through states and regions of the country.
• Private TL carriers haul special commodities in truckload quantities, usually between
manufacturing plants or from plants to warehouses. These carriers make shorter and
more scheduled moves than for-hire TL carriers. These carriers are company-specific,
that is they provide in-house transportation services.
• Private LTL carriers haul general freight and special commodities in less-than-truckload
quantities, typically in short-haul scheduled moves between warehouses and retailers.
Again, these carriers provide in-house transportation services.
Type of operation simplifies the industry segments into two broad groupings:
• Truckload carriers, both for-hire and private, operating long-haul variable-route operations, in which trucks that may be on the road for days or weeks at a time must be
closely managed in order to assure that commitments to new shippers can be fulfilled
by trucks making deliveries to current shippers. Arrival and unloading times, and
availability for reloading with new goods, are critical.
• Less-than-truckload carriers, both for-hire and private, consisting of metropolitan/
regional fleets on scheduled runs along relatively fixed routes, make pickups from
regular customers or plants. Typically, the shipments are taken to the carrier’s transfer
terminal and readied for line-haul truck operations. Once a pickup has been made,
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• Delivery time can usually be predicted with some accuracy, yet with interplant shipments, information such as confirmed pickup or transfer may be required to start production, or reschedule it. Trips are usually under 400 miles, and most fall between 50
and 200 miles.

Trucking Infrastructure
The trucking industry relies on the state’s highway and road infrastructure to safely and
efficiently deliver its cargo and serve its customers. The state of Vermont owns and operates 2,454 miles of rural roadways and 177 miles of urban roadways, including 280 miles
of rural interstate and 40 miles of urban interstate6.
The Vermont Truck Network was designated by statute in 2000 (Title 23, Section 1432c).
The Vermont Truck Network consists of all or sections of 15 interstate highways, United
States and Vermont routes. Figure 3.9 illustrates the revised Vermont Truck Network.
The formation and acceptance of this network was a critical issue for both the private
industry and the citizens of Vermont. The shippers, receivers, and truckers were being
constrained significantly in key freight corridors and the public was extremely concerned
with trucks in small town centers. The approval of this network was a major step forward,
however these conflicting concerns continue to permeate the trucking environment.
Chittenden County roads included in the statewide network are Interstates 89 and 189,
U.S. Routes 2 and 7, and Vermont Routes 2A, and 289. Figure 3.10 illustrates the average
daily truck volumes on these routes, as well as other major roads in Chittenden County.
Trucks serve all of Chittenden County's communities. Figure 3.11 illustrates the number
of heavy truck trips originating in each of the County's traffic analysis zones. As the map
indicates, nearly all segments of the County generates substantial truck trips. The single
largest freight generator is the Essex Junction region. The area surrounding the
Burlington railyard also is a major generator of heavy truck trips, which illustrates the
intermodal nature of the rail service. These trucks trips typically involve the distribution
of products from the railyard, including its bulk transfer and warehouse services, to their
final destinations.

6

U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 1999,
October 2000.
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Figure 3.9

Vermont Truck Network
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Several of Vermont’s roadways are key gateways into and out of the state. A roadside
survey effort, conducted in conjunction with the Vermont Statewide Freight Study,
identified Interstate 91 at Vernon (Massachusetts border) as the single most used gateway
in the State. This gateway accommodated a nearly equal number of inbound movements
(217) and outbound movements (216). Interstate 89 at Hartford (New Hampshire border)
and Route 4 at Fair Haven (New York border) were the second and third most used
gateways. Both of these gateways are worth noting because of the imbalance of the
movements they support. The roadside survey indicated that the Hartford gateway is
primarily used for outbound movements (63 percent), while the Fair Haven gateway
primarily supported inbound movements from New York (69 percent). See Figure 3.12 for
a comparison of the major gateways identified by this survey effort.
Chittenden County itself is a gateway from Canada and the Northwestern portion of the
state to New England, New York and beyond. Figure 3.13 illustrates the origins (pickups) and destinations (drop-offs) for drivers that were surveyed at a weigh station on
Interstate 89 Southbound in Colchester. As the map illustrates, the majority of the freight
originated in Canada, around Montreal and was destined for all areas of Vermont, as well
as New Hampshire, Massachusetts, and Maine. Figure 3.14 shows the origins and
destinations for drivers that were interviewed on US Route 7 Northbound in Charlotte.
The majority of this freight originated in the western half of Vermont and in New York
and Canada. A large portion of the trips are destined for Chittenden County.

Figure 3.12 Key Entry and Exit Gateways
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Figure 3.13

Pick-up and Drop-off Locations of Drivers Interviewed on I-89
Southbound in Colchester

Figure 3.14

Pick-Up and Drop-Off Locations of Drivers Interviewed on US 7
Northbound in Charlotte.
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Trucking Service in Vermont
While Chittenden County specific data is not available, the Vermont statewide data
reflects a diverse trucking industry. Vermont-based carriers are typically very small
carriers that operate within their local area. Fifty-four percent of the motor carriers
domiciled in Vermont operate less than five trucks, including 24.7 percent that operate
only one vehicle.7 Fifty-nine percent of these motor carriers operate primarily within 50
miles of their base of operations. See Figure 3.15 for a summary of Vermont-based
carriers’ fleet size.
These companies directly support Vermont’s key industries. As Figure 3.16 illustrates,
Vermont-based carriers are primarily used for the state’s major industries and economic
engines, including construction, agriculture, forestry/lumbering, and service. Some of
these industries are fairly localized within the State and as such impact certain regions
more than others. For instance, the large number of dairy farms in western and north
central Vermont increases the number of animal feed and dairy movements on the
region’s roads, including Route 7, Route 22A, and Route 100.
The equipment utilized by the motor carrier industry also is highly diversified. The commodity being hauled and the type of service provided typically dictate the types of
equipment utilized. The equipment most associated with the motor carrier industry is the
tractor semi-trailer. These combinations vary in size and load capacity. The standard
trailers used by the industry are 45- and 48-feet long. However, 53-foot trailers are
becoming more common, due to increased demand to carry more freight on tighter schedules.
A survey of Vermont motor carriers revealed that Vermont motor carriers are feeling the
need to deploy larger trailers. Even though the number of 53-foot trailers deployed by
motor carriers in Vermont remains small, more respondents have deployed these trailers
than 48-foot trailers. Many motor carriers (especially the LTL carriers) also are utilizing
28-foot trailers (“pups”), which allow the carriers more flexibility in their asset management, including offering “drop trailers” to their customers. “Drop trailers” are left at a
customers site empty and are loaded by the customer according to their production/
distribution schedule. When the trailer is full, the carrier is notified to pick-up the trailer;
and often to leave another “drop trailer.” (See Figure 3.17 for the survey results of trailer
usage by Vermont motor carriers.)
In addition to the tractor semi-trailer combinations, the trucking industry utilizes a variety
of other body types. Two of the most common types in Vermont are dump trucks and
straight trucks. These vehicles typically are used for specific movements into, out of, and
within the State. For instance, dump trucks are used in large numbers to haul quarried
materials from mining site to the processing/production facilities throughout Vermont.

7

Vermont Vehicle Use and Inventory Survey, 1997 Economic Census. U.S Census Bureau, the Office
of Statistics.
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Figure 3.15 Size of Commercial Fleets in Vermont
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Figure 3.16 Major Use of Vermont-Based Commercial Vehicles
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Figure 3.17

Trailer Utilization by Vermont Carriers
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The OMYA operation in the Florence area is a prime example of this type of movement.
OMYA currently contracts for approximately 115 trucks trips daily to haul limestone/
marble from a quarry in Middlebury to their production facility in Florence. Meanwhile,
straight trucks typically are used to deliver goods to end users, including deliveries to
retail stores, parcels to households, and supplies to offices and medical facilities.
These smaller vehicles typically measure 40 feet or less (as observed during the roadside
survey). Figure 3.18 illustrates the large number of these smaller vehicles that were recorded
during the survey effort. Note that these usage figures were recorded despite these trucks
being under-reported by the roadside survey effort, which focused on larger commoditycarrying commercial vehicles. Further, in areas with many repeat trips being made only
the first few trucks involved in the movement were surveyed. For example, only 13 dump
trucks (out of the 115) operating for OMYA were surveyed due to the repetitive nature of
their operation.
Many of the motor carriers serving Vermont neither are based in the State nor operate a
terminal in the State. The majority of commercial vehicle drivers surveyed at the roadside
were from out of state. As Figure 3.19 indicates, while Vermont was the single largest
base state of respondents, the other states combine to exceed Vermont carriers. Some of
these out-of-state carriers were making their first trip to Vermont in years, highlighting
the increased demand for freight service in the State; while others have regular pick-up
and deliveries in the State. One independent trucker from Alabama, picks-up paper
products in Louisiana every week, delivers it to Chittenden County and hauls empty
wooden pallets back south as a back-haul.
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Figure 3.18 Total Vehicle Length of Vehicles Recorded
During Roadside Survey
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Figure 3.19 Top 10 Base States of Motor Vehicles Surveyed
at the Roadside
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Rail
Rail is responsible for moving the second largest amount of freight in Chittenden County.
Almost, six percent of County’s freight is transported by rail. The four largest
commodities transported by this mode (non-metallic minerals; clay, concrete and glass, or
stone; chemicals or allied products; and petroleum or coal products) account for 90
percent of the mode’s total. There are currently two freight railroads operating in
Chittenden County, the Vermont Railway and the New England Central Railway. The
Vermont Railway operates on state-owned infrastructure, while the NECR operates on
private track. Chittenden County is served by one primary railyard located on the
waterfront in Burlington, as well as individual sidings. Rail service is defined by its access
to customers. Therefore, it is critical to look at rail operations regionally and nationally.
This section discusses the rail service and infrastructure in Chittenden County, including a
review of other operations in Vermont and identification of key connections out of
Vermont to Class I railroads.

Rail Infrastructure
In 1964 the state of Vermont gained the distinction of becoming the first state in the nation
to enter into the business of owning railroad property and securing the services of a designated operator. This was a bold step for a small, mainly agricultural state. There were
no other states that could provide partnering or lessons learned to help in the process.
However, with the Rutland Railroad having filed for abandonment of all service in 1962,
the state of Vermont was faced with the prospect of having a piecemeal and disjointed
railroad system at best, or no rail service on the western side of the State at all. In either
case, the employment and the economic prosperity, particularly of western Vermont, were
at stake.
Rail service was preserved by breaking the Rutland Railroad into two separate operations
with a common state-owned right-of-way. The Vermont Railway (VTR) became the
state’s first operator in January of 1964. The VTR operated the western leg of the former
Rutland Railroad from the Burlington connection with the Central Vermont Railway (now
the New England Central Railroad) to the Guilford Rail System (formerly Boston & Maine
Corp.) connection at North Bennington. The VTR made a major east-west connection with
CP Rail (formerly Delaware and Hudson) at Rutland. The Green Mountain Railway
assumed operation of the Rutland to Bellows Falls segment, connecting with the Boston &
Maine and Central Vermont “Connecticut River” line (Guilford Rail System/New England
Central Railroad). This operation commenced in 1965.
In addition to the state-owned operations, several Class I railroads were operating in
Vermont in 1964. The Canadian Pacific, Central Vermont/Canadian National, Delaware &
Hudson and Boston & Maine all had operations in Vermont at this time. By 1997, however, these Class I operators were no longer in Vermont8. Today, all the railroads that
8

The lack of Class I service in Vermont is due to a change in the operating revenue threshold
requirement to be classified as Class I ($250 million), and the reduction in the region’s
manufacturing (and corresponding rail traffic) which has led to the abandonment of some lines
and services in New England.
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operate in Vermont are classified as Class II (a line-haul railroad with revenues between
$40 million and $256 million and with more than 350 miles of track) or Class III railroads
(operating revenues of $20 million or less).
These regional and local railroads are key elements of a larger regional and North American
rail network. The privately owned New England Central Railroad operates as a key
north-south rail link between New London, Connecticut and St. Albans, Vermont, connecting with CSX, Guilford, and the Canadian National railroads along its 375-mile corridor. The privately owned St. Lawrence & Atlantic Railroad similarly provides a
connection with the Canadian National and with Guilford near Portland, Maine. The
Northern Vermont also provides a connection to the CP Rail System. As the trend towards
consolidation of the Class I railroads continues, with the attendant restructuring of their
routes, Vermont’s rail lines and their connections to these facilities assume a strategic
importance for the economic health of the State and the New England region as a whole.
Each railroad has a scheduled program for capital improvements. The capital maintenance program includes renewal of crossties, rail, ballast, turnouts, grade crossing, and
bridge structures. The capital improvements are generally scheduled on an annual basis.
As part of the requirements to support daily operations, each railroad performs operating
maintenance. This includes required FRA track signal and bridge inspections; spot replacement of crossties, rails, rail joints, and other track materials; maintenance of drainage
ditches and culverts; spot surfacing and lining of track, removal of snow and ice; minor
repairs to bridges; and emergency repairs.
The existing weight restrictions on almost all of Vermont’s rail system are significant concern and impact the railroads operations and future opportunities. Currently, the system
is operating at 263,000 pounds per car. The U.S. and Canadian Class I railroads are operating at a minimum of 286,000 pounds, and as high as 315,000 in some corridors. This
limits the short-line operators’ abilities to accept interline traffic. This is an issue for many
short lines throughout North America. This limit is based primarily on the bridge ratings,
but also involves some rail beds and track gauges.

Operating Railroads in Chittenden County
Two railroads, the Vermont Railway and the New England Central Railroad, operate in
Chittenden County. The connectivity of these railroads to the other eight railroads
operating in Vermont, as well as the larger national railroads provides the backbone of the
rail system. A summary of the railroads operating in Chittenden County is provided
below. Figure 3.20 illustrates these railroads, as well as their connections to the other
railroads operating in Vermont. Figures 5.1 and 5.2 provided in Section 5.0 illustrate the
importance of rail connectivity and show how the Chittenden County railroads interline
with larger national and North American carriers, specifically for intermodal service.
Vermont Railway Inc.: The Vermont Railway, Inc. (VTR) provides consolidated management of the Clarendon & Pittsford (CLP), Green Mountain Railroad Corporation (GMRC)
and VTR systems. The VTR lines run from New York/Vermont state line at Shaftsbury
through North Bennington and Rutland to Burlington with a connection from North
Bennington to Bennington. The total mileage is 129 miles.
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Figure 3.20 Vermont Rail Network and Ownership and Location of Airports
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The VTR connects to a five-mile section of track in New York recently purchased by the
Vermont Agency of Transportation from the Boston and Maine Corporation of Guilford
Rail System to the NECR in Clarendon (Rutland), to the CLP at Rutland and Florence, and to
the NECR in Burlington. This railroad has a yard in downtown Burlington on the waterfront.
There is a strong desire by the City of Burlington to relocate this yard, however, an acceptable
alternate site has yet to be identified.
New England Central Railroad Company: The New England Central Railroad Company,
Inc. (NECR) runs from Vernon through Bellows Falls, White River Junction, Montpelier
Junction, Essex Junction and Swanton to East Alburgh for a total of 208 miles. A 36-mile
portion of the NECR, from Walpole to Windsor is in the state of New Hampshire. At
Vernon, the NECR continues into Massachusetts and Connecticut where it connects to the
Massachusetts Central Railroad, the Boston and Maine Corporation, CSX, and the Providence
and Worcester Railroad Company. At Bellows Falls the NECR crosses the Green Mountain
Railroad Corporation at a diamond crossing with a connection just south of the diamond
crossing. The NECR also connects to the Northern Vermont Railroad at White River
Junction, the Washington County Railroad at Montpelier Junction, the Lamoille Valley
Railroad Company at Swanton and the Canadian National at East Alburgh. The timetable
track direction is north to East Alburgh. There is also a segment that runs from Essex
Junction to Burlington, a distance of approximately eight miles. The timetable track direction for the Burlington Branch is north to Essex Junction.

Rail Service
The survey of shippers/receivers conducted as part of this study, indicates that approximately 20 percent of the respondents have rail sidings at their facilities. These rail sidings
provide direct access to the region’s rail system. A prime example of this operation is the
city of Burlington Electric Department (BED). The BED accommodates 140 trains (20 cars
per train) per year at its siding. These trains transport approximately 210,000 tons of
wood chips to the utility. While this volume of movement is rare, it illustrates the value of
rail service for this type of bulk movement. An estimated 5,250 tractor semi-trailers (standard 80,000 pound configurations) would be required to haul this amount of freight.
Firms that do not have their own rail siding often utilize warehouse/distribution resources
near the rail facility to store their freight until it is needed. These warehouses allow shippers to reap the cost savings and increased load capacity of rail service, while still providing just-in-time deliveries to the production facility. The VTR rail yard in Burlington
offers bulk transfer services, as well as public warehousing. The bulk transfer operation
typically involves clay slurries, plastics, lumber and building materials, aggregates and
cement, highway road salt, and fuel oil. The public warehouse accommodates printing
paper, news print, canned food products, frozen foods, waste paper, and all dry goods.
Figures 3.21 and 3.22 document the railyard in Burlington. Figure 3.21 illustrates the general
size and layout of the facility. Figure 3.22 highlights the rail to truck bulk transfer equipment
at the facility.
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Figure 3.21 Vermont Railway’s Burlington Rail Yard

Figure 3.22 Vermont Railway’s Bulk Transfer Equipment in Burlington
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Water
Chittenden County, like the rest of Vermont, primarily relies on the regional freight
infrastructure and trucks for its access to water freight facilities. Most of the region’s
largest port facilities are within 250 miles from Chittenden County and therefore are
accessible within a single days drive (even allowing for the federally mandated limit on a
commercial driver’s hours of service). These regional ports include Quebec, Montreal,
Boston, Providence, and New London. Within 500 miles of the State lie other major ports,
including New York/New Jersey, Philadelphia, Baltimore, Saint John, and Halifax. These
ports are within a two day trip from Vermont. Additionally Chittenden County, is served
by a number of ferry services that transport freight carrying trucks across Lake Champlain.
While primarily a truck movement, these ferries provide a necessary water link.
These regional water facilities provide access to national and global supply chains (both
inbound and outbound). These ports move myriad commodities to and from Chittenden
County and Vermont. For example, the Burlington International Airport utilizes the Port
of Boston/Chelsea for its aviation fuel, which is trucked to Burlington via Interstate 89.
Likewise, manufacturers utilize these ports to export their goods to their global
distribution centers and international markets. Exported goods range from computer
components to finished consumer goods.
To accurately characterize the role of water borne freight on Chittenden County’s
economy, it is necessary to view a wider freight transportation area. Manufacturers utilize
Pacific Coast ports (both in the United States and Canada) to access their Asian markets.
These western ports typically are accessed via complex intermodal moves that include
truck and rail connections. A perishable food producer in Chittenden County noted that it
uses the Port of Vancouver to serve customers in Japan and Singapore. The company’s
product is delivered to Vancouver using temperature controlled trucks and rail cars.
In addition to these large container ports, the County's water freight infrastructure also
includes ferries across Lake Champlain. These ferries transport a small amount of freight
carrying trucks. While these movements are predominately truck movements the ferries
are used to expedite their movement. The ferry movements across Lake Champlain are
hard to characterize. Most of the data concerning these movements are anecdotal from the
roadside surveys. However, these movements typically connect Chittenden County with
Northeastern New York. The ferries offer trucks serving these areas reduced trip times
compared to the alternate routes, such as U.S. Route 4, U.S. Route 7, Vermont Route 22A,
Route 2, and Interstate 89.

Air
The total tonnage carried by air into and out of Chittenden County is considerably smaller
than truck and rail. In total, air freight transports a total of 5,150 tons into and out of
Chittenden County, 0.1 percent of the County's total tonnage. This limited usage is typical
in most states because the air primarily is used to ship time sensitive and/or lowweight/high-value commodities. This freight consists, in large part, of small parcels
delivered by courier services and United States mail. Additionally, high-tech products
often are shipped by air freight.
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Burlington International Airport (BIA) is the largest and most active airport in Vermont.
BIA is one of three airports in the state with a runway length in excess of 5,000 feet. It
handles 96 percent of the state's air freight. It is owned by the city of Burlington, which is
atypical in Vermont, where the majority of airports are owned by the state and operated
by VAOT. Figure 3.23 shows the layout of the airport. Figure 3.20, shows the locations of
airports throughout Vermont.

Figure 3.23 Burlington International Airport

Burlington International Airport provides companies located in the Chittenden County, as
well as the rest of Vermont, access to quality air service. Service is provided to BIA by the
major parcel delivery services (i.e., United Parcel Service, Federal Express, and Airborne
Express). Some of these companies contract with a regional provider which provides a
feeder service to their national/international networks. For example, Wiggens provides
local service for multiple couriers, operating in traffic lanes that have insufficient volumes
for each courier to operate its own aircraft. Passenger aircraft operating in Vermont carry
some freight in their bellies in coordination with passenger service.
Vermont shippers also use air freight service for niche movements. For example, a major
food producer utilizes BIA to transport display items and merchandise to its retail stores.
It also utilizes this mode to transport perishable food items packed in dry ice. A
manufacturer of automotive components uses air to transport prototypes of new
components for testing, as well as time sensitive deliveries required to maintain
automobile plant manufacturing schedules.
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Air freight operations in the rest of Vermont are hampered by the state’s geography and
road infrastructure. Large sections of the State, the Northeast Kingdom, southwestern
Vermont, and southeastern Vermont either do not have full access to air service or utilize
out-of-state airports to meet their needs. Due to the lack of a limited-access east-west
highway, and the typical transit times to the airports, shippers in the Northeast Kingdom
are not guaranteed overnight service, which is a key component for meeting some
customers’ demands. The state of Vermont is considering improving runway lighting and
approach technology at an airport in the Northeast Kingdom to provide service to BIA
and improve service by eliminating the need for truck shipments across the State.
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4.0 Commodity Flows and Logistics
Patterns
A critical component of a freight study is the development of an understanding of what
goods are moving, how they are moving, where they are moving to and from, and why
they are moving the way they are. A combination of commodity flow data and qualitative
interviews with shippers and receivers provides the data necessary for this component.
Section 3.0 presented summaries of each mode of transportation in relation to Chittenden
County, as well as an overview of the economic and demographic trends. This section
provides an overview of commodity flows in Chittenden and examples of logistics
patterns for companies located in Chittenden County.

 4.1 Commodity Flow Analysis
The commodity flow analysis is based on the TRANSEARCH commodity flow data purchased by the VAOT from Reebie Associates. This data provides freight flows by weight
moving into, out of, within, and through the state of Vermont for 1997. Appendix B describes
the TRANSEARCH database. This data was used to analyze existing freight flows into,
out of, and within Chittenden County, and to compare Chittenden County with the other
Vermont counties. These data contain the following characteristics:
• Commodity. The database provides flows for specific commodity groups based on
Standard Transportation Commodity Classifications (STCC). Vermont purchased a
mix of two- and four-digit data in order to focus on key Vermont commodities, such as
primary forest material (STCC 2411).
• Mode. The database provides flows by mode. Data is provided for truck, rail, air, and
water. This modal disaggregation was used to analyze the proportion of freight carried
by each mode in Chittenden County. The truck and rail modes were further
disaggregated for the U.S. flows. Truck flows were provided for truckload, less-thentruckload, and private fleets. Rail flows were provided for carload and intermodal.
Note that these disaggregations were not provided for the Canadian data.
• Origin/destination. The database provides flows for specific origin/destination pairs
for a defined set of internal and external geographic regions. The internal zones
consisted of Vermont’s 14 counties. The external zones consisted of 16 geographic
regions. These regions are detailed in Section 2.1 of this report, and are illustrated in
Figures 2.2 and 2.3. This organization allowed for the extraction of data specifically for
Chittenden County.
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• Future-year forecasts. Three future-year forecasts of the 1997 data were also developed. These years consisted of short- (2005), medium- (2010), and long-term (2020)
data sets. The forecasts were developed by Standard & Poor's DRI, and are based on
geographic projections of economic and demographic data. These forecast years were
not included in the detailed analysis provided in this section. They were used as part
of the development of the statewide truck freight model discussed in Section 7.0. The
truck freight model developed for the VAOT will be used by the Chittenden County
MPO for freight planning activities.
The commodity flow analysis provides summaries of several key factors. Note that the
database has enormous potential for detailed analyses and this report only provides highlights and key findings. The database (both base and forecasts) resides within the VAOT
for future application for detailed analyses. The rest of this section provides an overview
of the commodity flow data.

Overview of Freight Flows
Approximately 5.8 million tons of freight are moving into, out of, and within Chittenden
County today. Figure 4.1 shows the split of tons by type of movement.

Figure 4.1 Total Freight Flows in Chittenden County
by Type of Movement

Internal
(6%)
Outbound
25%

Inbound
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• Outbound movements are defined as having an origin within Chittenden County and a
destination outside of Chittenden County. These represent 25 percent, or 1.5 million
tons.
• Inbound movements are defined as having a destination within Chittenden County
and an origin outside of Chittenden County. These represent 69 percent, or 4.0 million
tons.
• Internal movements are defined as having both an origin and destination within
Chittenden County. These represent six percent, or 0.34 million tons.
Chittenden County imports more than it exports. This is a common trend in the
Northeastern U.S. Chittenden County is a consuming market, bringing in more goods for
consumption than it manufactures. As will be illustrated below, Chittenden also trades
heavily with other Vermont counties, which are included in the above inbound and
outbound figures.

Mode Split Analysis
It is important to look at how freight is moving to understand modal dependence and traffic patterns. Chittenden County is heavily dependent on trucks for movement of its
freight. This was known before undertaking the Regional Freight Study, however,
purchasing the commodity flow data provided the means to quantify this belief. Mode
splits are reported in this section in three separate ways.
• Figure 4.2 shows the mode shares for all movements into, out of, and within Chittenden
County. Of this freight, 91.4 percent, or 5.3 million tons, are moving by truck.
• Figure 4.3 shows the mode shares for all movements into Chittenden County. Of all the
freight that is destined for Chittenden County with an origin outside of its boundaries,
87.7 percent, or 3.5 million tons, are moving by truck.
• Figure 4.4 shows the mode shares for all movements out of Chittenden County. Of all the
freight that is originating in Chittenden County with a destination outside of its
boundaries, 99.6 percent, or 1.5 million tons, are moving by truck.
In each of these examples, the truck and rail percents fluctuate. The greatest use of rail is
for the movement of inbound products, where rail captures just over eight percent by
weight. Truck represents 100 percent of internal freight flows and over 99 percent for
outbound freight flows.
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Figure 4.2 Mode Shares for All Freight Flows Into, Out of,
and Within Chittenden County
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Figure 4.3 Mode Shares for All Freight Flows
into Chittenden County
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Figure 4.4 Mode Shares for All Freight Flows Out
of Chittenden County
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Identification of Top Commodities
It also is important to understand the key commodities being moved on Chittenden
County’s freight infrastructure. As described above, the data provides a disaggregation of
flows by type of commodity.
• Figure 4.5 shows the top commodities moving into, out of, and within Chittenden
County. This is based on the mix of two and four digit STCCs. The top four commodity
groups account for 55 percent of the total flows, or 3.2 million tons. They consist of
food or kindred products (20 percent); warehouse, distribution, intermodal1 (14 percent),
clay, concrete, glass, or stone (11 percent); and pulp, paper or allied products (11 percent).
• Figure 4.6 shows the top commodities moving into, out of, and within Chittenden
County by truck. This is based on two-digit STCCs. The top four commodity groups
account for 61 percent of the total flows, or 3.3 million tons. They consist of food or
kindred products (23 percent); warehouse, distribution, intermodal (15 percent); clay,
concrete, glass, or stone (12 percent); and pulp, paper, or allied products (11 percent).

1

The warehouse, distribution, intermodal category of the TRANSEARCH database consists of three
components: 1) manufactured products shipped by truck from warehouses or distribution
centers; 2) the truck portion of a truck/rail intermodal shipment; and 3) the truck drayage
portion of an air freight shipment. Specific commodity information is not available for these types
of moves due to the quality of data. Movements coded in this category represent a mixture of
commodities (freight all kinds).
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Figure 4.5

Top Commodities in Chittenden County
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Figure 4.6

Top Truck Commodities in Chittenden County
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• Figure 4.7 shows the top commodities moving into, out of, and within Chittenden
County moving by rail. This is based on two-digit STCCs. The top four commodity
groups account for 90 percent of the total flows, or 0.30 million tons. They consist of
nonmetallic minerals (67 percent); clay, concrete, glass, or stone (11 percent); chemicals
or allied products (seven percent); and petroleum or coal products (five percent).
The top commodity analysis reveals several key points for Chittenden County. The top
three commodities shown in Figure 4.5 support a consuming economy and population.
Food or kindred products represent 20 percent of all goods moving in Chittenden County.
Warehouse, distribution, intermodal accounts for 14 percent and consists primarily of
containerized goods representing finished products. Clay, concrete, glass, or stone
represents 11 percent and supports the construction industry of a growing region.
Looking at the top commodities by mode for truck and rail helps explain how the roles
played by each mode in the region’s freight flows. Given the relative share of these
modes, the truck commodities mimic the top commodity analysis discussed above.
However, the top commodities moved by rail are very different. For instance, the top
three commodities account for 85 percent of all goods moved by rail. The largest rail
commodity is nonmetallic minerals and represents 67 percent of all rail movements. This
shows that the majority of rail traffic consists of a few key types of commodities.

Figure 4.7

Top Rail Commodities in Chittenden County
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Identification of Key Trading Partners
In addition to the data reported above, it is important to understand whom the key trading
partners are with Chittenden County. That is, where are the shipments coming from and
going. This is a critical step to understanding length of haul, market penetration, and
modal preference.
• Figure 4.8 shows the distribution of freight flows moving into, out of, and within
Chittenden County by location. Chittenden County’s number one trading partner is
the aggregation of the other Vermont counties, representing 35 percent of total tonnage.
This is followed by New York (15 percent), New Hampshire (ten percent), and the
Southeast (seven percent). These four represent 67 percent of total tons flowing into
and out of Chittenden County.
• Figures 4.9 and 4.10 show the destinations of commodities flowing out of Chittenden
County. The two largest recipients of freight flows from Chittenden County are within
Vermont, consisting of the counties of Rutland and Windham. Key external recipients
include the MidAtlantic, New York, and New Hampshire.
• Figures 4.11 and 4.12 show the origins of commodities flowing into Chittenden County.
The two largest origins consist of New York and New Hampshire. Much less freight
moves into Chittenden County from the other Vermont counties.
• Figures 4.13 and 4.14 geographically illustrate the origins and destinations of rail
shipments to and from Chittenden County. The largest volume of freight moving into
Chittenden County originates in New York, followed by Western Canada, while the
largest rail shipments originating in Chittenden County are destined for Eastern
Canada. Note that the outbound rail moves are extremely small in volume.
• Figure 4.15 provides a breakdown of flows, by type, for each county in Vermont. It
compares inbound, outbound, and internal movements. Chittenden County receives
and ships more freight than any other county, although the its outbound flows are
closely matched by Rutland and Washington counties.
Figure 4.16 and 4.17
geographically illustrate the volume of freight flowing into and out of each county in
Vermont.
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Figure 4.8 Major Trading Partners

Western Canada
(5%)
Midatlantic
(5%)
Midwest
(6%)
Eastern Canada, Quebec
(6%)
MA, CT, RI
(6%)

Southeast
(7%)

Cambridge Systematics, Inc.

West
(1%)

ME
(4%)

Vermont Counties
(35%)

NY
(15%)
NH
(10%)

4-9

Chittenden County Regional Freight Study
Final Report

Figure 4.9

Destinations of Total Outbound Commodity Flows – Regional

Figure 4.10 Destinations of Total Outbound Commodity Flows – National
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Figure 4.11 Origins of Total Inbound Commodity Flows – Regional

Figure 4.12 Origins of Total Inbound Commodity Flows – National
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Figure 4.13

Origins of Total Inbound Rail Commodity Flows

Figure 4.14

Origins of Total Outbound Rail Commodity Flows
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Figure 4.15 Commodity Flows by County
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Figure 4.16 Destinations of Total Inbound Commodity Flows

Figure 4.17 Origins of Total Outbound Commodity Flows
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Through Trip Analysis
Although no through trip data was provided in the TRANSEARCH database specifically
for Chittenden County, the statewide data set is a valuable component to this analysis.
Interstate 89 passes through Chittenden County and is one of two major north/south
through routes for Vermont. Therefore, it is likely that a large portion of the through trips
moving between Canada and southern New England pass through Chittenden County.
Vermont’s through trip traffic is discussed below.
A key concern for Vermont is the amount of traffic passing through the State, using the
transportation system, without picking up or dropping off freight. This represents a
significant percentage of total traffic, accounting for 35 percent of all the freight moving on
Vermont’s infrastructure. These overhead moves are split between truck and rail, with the
vast majority moving by truck (89 percent).
• Figure 4.18 shows the top commodities moving through Vermont. The top five commodities represent 73 percent of all through moves.
• Figures 4.19 and 4.20 show the top commodities moving through Vermont by truck
and rail, respectively. The top five commodities moving by truck represent 73 percent
of all truck through moves. The top five commodities moving by rail represent 99 percent of all rail through moves.
• Figures 4.21 and 4.22 geographically illustrate the origins and destinations of freight
flows moving through Vermont, respectively.
The key commodities moving through Vermont represent key types of movements. For
example, the top three movements by truck consist of petroleum or coal products (21 percent); warehouse, distribution, intermodal (15 percent); and lumber or wood products (15
percent) (see Figure 4.19). Oil is a key commodity for the Northeast and most of it requires
final delivery by truck. For example, Port of Albany is a major petroleum load center
sending trucks to and through Vermont. The warehouse, distribution, intermodal moves
represent in part moves from Canadian ports, such as Montreal, to markets like
Massachusetts. Finally, the other northern New England states are also major lumber/
logging generators who are accessing markets by traveling through Vermont.
The top three commodities moving through Vermont by rail consist of clay, concrete,
glass, or stone (31 percent); lumber or wood products (28 percent); and pulp, paper, or
allied products (26 percent) (see Figure 4.20). These represent bulk commodities that are
more apt to move by rail, and again, they are key commodities generated by the Northeast
that are accessing markets by traveling through Vermont.
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Figure 4.18 Top Commodities Moving Through Vermont
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Figure 4.19 Top Commodities Moving Through Vermont by Truck
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Figure 4.20 Top Commodities Moving Through Vermont by Rail
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Figure 4.21 Origins of Total Commodity Flows Moving Through Vermont
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Figure 4.22 Destinations of Total Commodity Flows Moving Through Vermont

Impact of Freight Value on Commodity Flows
The analysis to this point has reported the commodity flow patterns based on weight.
This is the fundamental approach to a freight study because the weight of commodities is
important to understanding how freight vehicles are using the transportation system.
This is important when addressing factors such as congestion, capacity, infrastructure
investment, economic development, and quality of life. A secondary component of the
analysis consisted of evaluating the value of products moving in Chittenden County. This
has become increasingly important as heavy industry manufacturing has continued to
decline nationally and regionally and is being replaced by high-tech and service industries.
The TRANSEARCH commodity flow database purchased for this study did not include
the value component. However, the 1993 Commodity Flow Survey product, provided by
the Bureau of Transportation Statistics, provides estimates of value per ton by commodity.
This data was used to develop a comparison for Chittenden County between weight and
value. This is an important component of the analysis because Chittenden County has a
strong high-technology industry base. Figure 4.23 illustrates this comparison. It shows
that there are several types of products that have an inverse relationship between their
value and the tonnage hauled in Chittenden County. For example, electrical machinery
and instruments has a relatively low volume but a very high value per ton. The opposite
example would be industrial products, which have a very low value per ton, but a large
volume is moved in the county. These comparisons are important when determining the
economic importance of certain flows to a region or state. The importance of light, highvalue goods will become better recognized when value is incorporated into the analysis.
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Figure 4.23 Chittenden County Freight Flows

Comparison of Weight and Value by Commodity
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Limitations of Commodity Flow Data
Commodity flow data are a valuable tools for freight transportation planning activities.
Information on mode split, origin/destination pairs, key commodities, etc. are available as
described above. However, it should be noted that there are some limitations to how this
data should be used and interpreted. Many practitioners ask questions relating to volume,
intermodal trip reporting, specific corridors, and point to point shipments. In responding
to these questions, commodity flow analysts are left to explain the idiosyncrasies of the
data. The best answer available to many of these questions amounts to statements like the
data is only as good as the source, or it depends on how industry representatives responded
to surveys, or data was not reported for reasons of confidentiality.
In some cases, data just is not available for certain types of flows. For example, the Rail
Waybill data used by Reebie Associates is based on data collected from Class 1 railroads.
It contains some data for regional and short-line railroads, but only in regards to interline
service associated with a Class 1 railroad. This is important for Chittenden County and
Vermont, as there is no direct service from a Class 1 railroad in the State today. Therefore,
the rail tonnage is a conservative estimate.
The following provides examples of some of the limitations.
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• Use of Multiple Data Sources – The commodity flow data developed by Reebie
Associates consists of a national database built from company-specific data and other
available databases. To customize the data for a given region and project, local and
regional data sources often need to be incorporated. This requires the development of
assumptions that sometimes compromise individual databases. Different data sources
use different classifications. Most economic forecasts are based on SIC codes while the
commodity data is organized by STCC codes. For example, the U.S. Census Department’s
Vehicle Inventory and Use Surveys has its own product codes that have to be assigned
to STCCs to convert truck commodity flows to truck trips.
• Data Collection and Reporting – In most available databases that are based on industry surveys, as the geographic regions become smaller, the data accuracy decreases.
For example, the CFS aggregates its data for a specific region in such a way so as to
protect the confidentiality of the industry participants. This is also a common practice
for socioeconomic data on employment. In addition, the validity of some data is limited by the reporting variances. For example, the level of detail provided from specific
companies limits the commodity flow data generated by Reebie Associates. If a shipper moves a shipment intermodally, one mode must be identified as the primary
method of movement. If a shipper ships from the Midwest to Europe and uses rail to
New York and water to Europe, the data reflects the flows in the way in which a company records the data. Therefore, the data is only as good as the source.
• Limitations of International Movements – Reebie does not report international air
shipments through the regional gateways. Specific origin and destination information
is not available for overseas waterborne traffic through maritime ports. Overseas ports
are not reported and Reebie estimates the domestic distribution of maritime imports
and exports. Reebie data also does not completely report international petroleum and
oil imports through maritime ports. Reebie assigns commodity data only to truck, rail,
air and water movements, but a large percent of all foreign imports by weight are oil
and petroleum, which frequently travel by pipeline to storage and distribution points.
It should be noted that although the data are at times limited, the analysis presented in this
section would not be possible without this type of information. It is the best available analysis
and although there may be specific questions left unanswered, Chittenden County now has a
much better understanding of freight flows to, from, within, and through its region.

Key Findings
• Chittenden County receives significantly more goods than it ships (4.0 versus 1.5
million tons annually).
• Through moves represent the single largest type of movement, representing 35 percent
of all freight flows in Vermont (all modes).
• Truck is the dominant mode of transportation for all freight flows in Chittenden
County, representing 91 percent by weight.
• Rail plays a more significant role for inbound movements. Its mode share reaches 10.5
percent for inbound freight flows, versus a 6.6 percent share for all movements.
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• The top four commodity groups consist of food or kindred products (20 percent);
warehouse, distribution, intermodal (14 percent); clay, concrete, glass, or stone (11
percent); and pulp, paper, or allied products (11 percent); and account for 55 percent of
the total flows.
• Chittenden County is the key receiving county in Vermont, receiving 2.9 million tons
per year. This dominant position is not present in outbound flows where Rutland and
Chittenden counties are similar (0.541 versus 0.624 million tons).
• New Hampshire and Quebec are the two largest origins of through moves, representing
79 percent; New Hampshire and Massachusetts are the two largest destinations of
through trips, also representing 79 percent.
• Rail carries over 11 percent of the freight flows moving through Vermont, which is a
larger percentage than the rail mode share for freight moving into, out of, and within
Chittenden County (under 6 percent).
• The freight flows moving into, out of, and within Chittenden County are forecast to
increase at an average annual rate of 5.6 percent between 1997 and 2020, growing from
5.8 million tons in 1997 to 20.4 million tons in 2020. This is based on economic forecasts
developed by Standard and Poor’s DRI. This impressive growth is driven by the
expectation that electrical machinery production will grow more than 1,000 percent in
the next 23 years.

 4.2 Logistics Patterns of Shippers and Receivers in
Chittenden County

Key shippers, receivers, and transportation service providers that serve Chittenden
County were interviewed. This was a critical step because it provided anecdotal
explanations for the documented commodity flows and explains why the commodities
move the way they do, what service characteristics are most important, or what types of
transportation improvements would be beneficial to shippers/receivers. By interviewing
the region’s shippers, a story can now be told to augment the commodity flow patterns.
Key data attributes can be extracted for a given commodity type and mapped in concert
with the logistics patterns of a shipper moving that commodity.
For example, a commodity flow analysis for a given product provides a description of the
origins, destinations, volumes, and modes of this commodity as it moves into the region.
Although it encompasses the total shipments for the commodity group, it does not illustrate the specific logistics patterns used by shippers and receivers moving that product.
The transportation decisions made by shippers and receivers are based on a variety of
factors. The evaluation of a shipper’s supply chain begins to identify and explore these
factors. The following describes the types of attributes included in this analysis.
• Identification of plants. The locations of specific production sites are identified. This
may include several component plants and a final assembly plant. These sites may be
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spread across a state, a country, or the world. Understanding the complexities of this
infrastructure significantly enhances the freight profile.
• Identification of key commodities. The primary goods moved by a company are
identified. This differs from the two- or three-digit STCC commodity groups analyzed
by the commodity flow analysis. Both raw materials used as inputs in the manufacturing process and final goods sold to consumers, are detailed. For example, a health
and beauty products manufacturer will detail the fragrances, talc powders, and chemicals used to produce shampoos, deodorants, and perfumes. These are more detailed
than chemicals or allied products, and consumer goods, which are addressed in the
commodity flow analysis.
• Identification of suppliers. The specific locations of a manufacturer’s suppliers are
provided. This usually includes details about why certain suppliers are used (cost,
location, quality, etc.). In some instances, such as with some automobile manufacturers,
suppliers are required and/or encouraged to locate nearby.
• Definition of the network of distribution centers/warehouses and retail locations. Once
the supplier and production activities are detailed (inbound flows), the network by which
the manufacturer distributes its final products must be described. In some cases
distribution centers and warehouses are used as intermediaries between the production
process and the retail sales. In other cases, customized orders are produced and delivered
directly to customers. This diversity creates a variety of transportation demands.
• Transportation services used to move inbound and outbound freight. For each of the
two previous items, the company will define the current transportation services used.
They will define when truck, truck/rail intermodal, air, or ocean services are used and
why. The selection of service will be unique to the company’s needs. For example, in
the fashion industry a manufacturer may air lift in the new clothes at the change of a
season, but rely on ocean vessels to move the bulk of the clothes.
• Identification of key routes used. As the transportation services are defined, key
routes will be defined. Some manufacturers are heavily involved in the routes used,
while others may outsource the entire transportation function, leaving the routes up to
the professional transportation service provider. For example, a newspaper may
prioritize a list of vendors along a route based on the hours of operation of the vendors.
Others may simply tell a motor carrier that a container must be picked between 8:00
and 10:00 a.m. and be delivered by 12:00 p.m. the next day.
• Factors leading to the current plant location and future expansion plans. The manufacturer explains why plants were built in existing locations. What is it about the region
that makes it a competitive place to do business? Is it still competitive? Are there
expansion plans and if so, will they be in this region? This information is valuable to
planning agencies because it helps identify what a region is doing right or wrong to
attract businesses.
• Identification of key operational characteristics. The key operating characteristics
that the company requires are defined. Some companies need access to specific transportation services. Coal-based utility companies typically depend heavily on direct rail
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service. This means that a siding at the plant is necessary. Other companies need access
to international markets. This requires the use of waterborne vessels and aircraft. In
addition to the modal decision, companies may require just-in-time delivery of raw materials and/or finished goods. In instances, the low-cost option is the primary factor.
• Suggestions for transportation system improvements. The final item that this process
provides is access to the freight transportation system users. They have perspectives
different from the general traveling public and usually from planning agencies, given
the historical emphasis placed on passenger transportation planning initiatives. Therefore, the opportunity to discuss future infrastructure needs and developments with the
freight movers is invaluable.

Logistics Patterns in Chittenden County
As CCMPO becomes more and more involved in freight transportation planning, it will
become increasingly important to involve and coordinate with the economic development
agencies responsible for retaining and attracting businesses to the county. Equally important is the need to build relationships with the transportation providers operating in the
county and the shippers and receivers they serve. As public policy is developed to
address the freight transportation system, input from these stakeholders is critical. This
section presents summaries of a few selected examples of supply chains in Chittenden
County. The similarities and differences between the different operations will help
illustrate the diverse set of needs presented for freight transportation planning.

Ice Cream Manufacturer
The first logistics example is of an ice cream manufacturer located in Vermont and
headquartered in Chittenden County. This operation is characterized by a perishable
product line that is distributed internationally. Figures 4.24 and 4.25 illustrate the types of
movements employed by this company. Table 4.1 describes several key characteristics of
this operation. Figure 4.24 shows the national view. The blue lines represent inbound
truck moves carrying raw materials and packaging to the plants for processing. The
company is bringing in resources from several key locations. All inbound materials move
by truck. Note that multiple modes are used for the outbound shipments. For example,
the states and provinces shaded blue represent the market area served by truck. In
addition, products are being trucked from Vermont to rail and port terminals in Canada
for export to foreign markets. These intermodal moves are used to serve the company’s
Asian customers. They have selected these connections based on a variety of factors
including reliability of service and costs. Figure 4.25 provides a more detailed look at how
the operation works within Vermont.
The most unique aspect of this diagram is the internal shuttle system illustrated by the
green line. It is the mechanism by which all inbound materials move to the manufacturing
plants and outbound product is sent to the company’s distribution center. This is one
component of the company’s effort to prevent partial loads being delivered to individual
sites. This allows the company to maximize the use of its truck fleet and meet corporate
environmental goals.
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Figure 4.24 Illustration of Ice Cream Manufacturer Logistics Patterns
National View

Figure 4.25 Illustration of Ice Cream Manufacturer Logistics Patterns
Regional View
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Table 4.1 Description of an Ice Cream Manufacturer

Operations

• Operates three ice cream manufacturing sites in Vermont.
• Operates a distribution center in southern Vermont, with an outsourced overflow warehouse in MA.

Markets

• Primary inbound freight is cream and condensed milk, which is supplied
from northern Vermont.
• Other ingredients and packaging material are supplied from 20 other states,
with major suppliers in MD, CA, NY, NE, and TX.
• Outbound products are destined for 44 states domestically and internationally to the U.K., Japan, Israel, Peru, and Singapore.

Modal Dependence

• All inbound freight is hauled in truckload quantities by one of eight contact
carriers.
• All outbound shipments pass through the distribution center.
• Operates an internal shuttle that provides drop-offs and pick-ups to/from
each manufacturing site through the distribution center.
• Rail is used for shipments in Canada because of the Canadian railroads’ ability to control and maintain car temperature.
• Air is used when necessary for emergency shipments and to ship samples; air
is also used to send ice cream by mail directly to customers.
• Headquarters distributes promotional gifts and goods to all franchises via
parcel service.

Service Requirements

• Company’s belief in social justice dictates that all shipment be in truckload
quantities to maximize fuel efficiency and minimize road wear.
• Shelf life of ingredients dictate how long they can be stored. For example,
cream has a shelf life of 48-72 hours.
• Most inbound freight is ordered for just-in-time delivery because of the lack
of storage space at the manufacturing sites.
• System will pre-build its inventory to prepare for the peak season.

Future Modal Diversion

• There is no expectation that the current modal balance will change.
• Rail service in the U.S. has proved to be unreliable for both consistent temperature control and reliability; cost has not been an issue. There are no
plans to use domestic rail in the future.

Comments

• Operations have had good fortune of being located in the I-89/I-91 corridor.
• Operation used to have a storage facility in Albany, NY; this site was closed
due to poor East/West highway service.
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LTL Truck Operation
The second logistics example is that of a less than truckload (LTL) motor carrier operation
based in Chittenden County. This operation is characterized by local pick-up and delivery
in Chittenden County and Vermont, and interline transfers with national motor carrier
operations. These transfers involve drop-offs and pick-ups at a terminal in Williston by a
national carrier, or by pick-ups and drop-offs by the local LTL operation at the national
carriers’ terminals in New York and Massachusetts. Figure 4.26 illustrates the movements
associated with this operation. Table 4.2 describes several key factors necessary to
understand the operation.
This LTL operation has developed a niche market that provides service to Vermont
shippers and receivers that cannot easily be serviced by the national carriers due to
infrastructure limitations in Chittenden County and Vermont, specifically, the restricted
access for 53’ trailers. National carriers prefer to use the larger trailers. Even with the new
Vermont Truck Network, non-network roadways restrict these larger trailers. This
company has developed a market by which national carriers drop all shipments for
Vermont in Chittenden County, and this carrier then loads the shipments into smaller
vehicles for final delivery. Given the nature of this operation, there is no opportunity for
modal diversion.

Figure 4.26 Illustration of LTL Truck Operation Logistics Patterns
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Table 4.2 Description of a LTL Truck Operation
Operations

• Company is a local LTL carrier that operates primarily within Vermont.
• Primary routes outside of Vermont are to Albany, NY; Springfield, MA; and
Littleton, NH.
• Company operates two facilities in Vermont. One location is in Williston and
has 12 freight doors. The other is in Rutland and has one freight door.
• Company operates 30 power units—19 tractors and 11 straight trucks.
• Company uses 10 48' trailers and 20 45' trailers.
• Primary freight handled includes paper products, appliances, consumer
goods, U.S. mail and general mixed freight.

Markets

• Company interlines with national LTL carriers that have limited presence in
Vermont.
• Company picks-up freight from national LTL terminals in Springfield, MA
and Albany, NY. The total volume is approximately 3 trailers per day.
• Company picks-up freight throughout Vermont and consolidates it at its
Williston terminal.
• Outbound freight is sent to national carriers via their Springfield and Albany
terminals or the national carriers pick-up the freight directly from the
company’s Williston terminal.

Modal Dependence

• Company is the final leg in many freight shipments. It delivers the freight to
the final user (consumer, production facility, etc.)

Service Requirements

• Company uses "drop" trailers with many of its customers. This service
involves leaving an empty trailer at a customers site, which is filled on the
customer's own (production) schedule. Once the trailer is full the customer
calls for another trailer, which is "dropped" while the original trailer is hauled
away. Service provides expanded storage space and flexibility for the customers.
• To meet customers' demands for next day delivery service, the company
"pre-positions" freight destined for the Rutland area during the nighttime.
The freight is sorted and loaded at the Williston terminal and trucked to
Rutland at night. The Rutland operation then delivers the freight in the
morning to meet the delivery deadlines.

Future Modal Diversion

• Customers will remain with the company because their service requirements
are met.
• Company delivers to the end users, commercial and private. Many of these
locations do not have rail sidings and therefore require truck service.
• The Vermont infrastructure has yielded a niche market for the company.
National carriers that operate 53' trailers cannot operate on smaller roads and
make final deliveries. Company interlines with these national carriers and
makes the final deliveries for them. As long, the access restrictions remain in
place, this niche will exist.

Comments

• Need an east/west limited access highway with at least four lanes.
• Frost heaves throughout the state, especially on Interstate 89 north of
Burlington are very dangerous.
• Some towns are not receptive to trucking, regardless of the equipment being used.
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High Tech Manufacturer
The third logistics example is of a high tech manufacturer. This operation varies
significantly from the previous examples. This operation is characterized by the
manufacture and distribution of military products, such as the Gatling Gun, mobile
command centers, and combat vehicles. These products are manufactured and sold to the
U.S. and foreign governments for military purposes. All sales to non-U.S. entities are
regulated and approved by the U.S. State Department as part of national security
concerns. Figure 4.27 illustrates the flow of material. Table 4.3 describes key operating
characteristics.
This operation produces products based on purchase orders. All production runs are
therefore customized runs to fill a specific order. This company is responsible for
managing the fulfillment of these orders by contracting with subcontractors for specific
components and with suppliers for the necessary raw materials for in-house
manufacturing, and finally, for the assembly and shipment of finished goods. The entire
operation is impacted by the need for quality control, quality assurance, and security.
These factors have prevented the company’s expansion into non-defense industries and
they also require a very high level of service for transportation. Most freight moves by
truck. Major shipments require elaborate surveillance and personal escorts with the
shipment at all times. The transportation of components and raw materials typically
move by LTL service due to shipment size.

Figure 4.27 Illustration of High Tech Manufacturer Logistics Patterns
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Table 4.3 Description of High Tech Manufacturer
Operations

• Manufacturer of military products for the Department of Defense; products
consist of on-board command centers, guns and related systems, specialized
vehicles, etc.
• Use subcontractors for specific components and products.
• Maintains responsibility for purchases, management, and product delivery.
• Headquarters is in Virginia; operations are located in Maine, Connecticut;
Ohio; suppliers are located in Montreal, Vermont, Pennsylvania, Ohio,
Illinois, Nevada, Connecticut, Massachusetts, etc.

Markets

• Products are sold to U.S. Government as well as foreign countries, however,
foreign sales must be monitored and approved by the U.S. State Department.

Modal Dependence

• Primary transportation consists of LTL motor carriers, including UPS and
RPS; TL motor carriers provide specialized vehicles for oversized or nonstandard sized shipments; there is also a limited amount of air freight.

Service Requirements

• 12 to 15 trucks pickup and/or drop off daily at the Burlington operation; this
consists of LTL carriers as well as Airborne, Federal Express, UPS, etc.
• Security of shipments is a key concern given the types of products
manufactured.
• No inventory of materials or components is maintained; all products are
built to fill an order (customized).

Future Modal Diversion

• Size of shipments (usually LTL) limits viability of rail service.
• Security requirements restrict modal choice. An example shipment that
could have benefited by rail based on size and weight consisted of surface
combat vehicles; these were worth $4 million each; dual satellite surveillance
was required for the motor carrier providing the transportation and there
was someone physically with the load at all times. This level of service is
difficult to meet with existing rail service.

Comments

• Highway infrastructure is poor; Northeast Kingdom is difficult to access;
there should be improvements to east/west highways in the northern,
central, and southern parts of the state; Vermont Route 22A is inadequate as
a major truck route with its current configuration (e.g., no passing lanes,
blowing snow).
• Completion of the circumferential highway is desperately needed.
• Tafts Corner congestion is not caused by “big boxes”, it is caused by
commuter traffic from the bedroom communities.
• Population has continued to grow and the infrastructure has remained the
same.
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Overview of Logistics Patterns
The above three examples illustrate the differences that exist in the market place. A common thread among all three is the need and desire to meet the customers’ service requirements while preserving the security and quality of the products. The differences among
these examples, and in reality between the industries they represent, illustrate the need in
Chittenden County for a balanced freight transportation system. It also is important to
recognize that although many believe shippers are unwilling to use modes other than
truck, it is clear that shippers use the best service alternative for the price to meet their
customers’ expectations.
The ice cream manufacturer expressed strong dissatisfaction with the U.S. railroads for
transcontinental shipments to West Coast ports, but it used Canadian railroads for that
very purpose based on proven service records. The LTL motor carrier has established a
niche service that mediates an existing limitation in the transportation infrastructure. The
high tech manufacturer of defense related products is most concerned with the security of
its shipments and thus selects the service that ensures this security. Cost is secondary.
In developing freight transportation policies, it is important to recognize the reason behind
companies’ transportation decisions and work with these companies to ensure a more
balanced transportation system in the future.
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5.0 Evaluate the Feasibility of
Operating Intermodal Facilities
Intermodal transportation is an efficient method for moving freight because it maximizes
the service strengths of each mode involved. While some intermodal service exists in
Vermont today, there is a strong desire to expand its use to achieve a better modal balance
and to manage existing and future truck traffic on Vermont highways. Therefore, the
Vermont Statewide Freight Study and the Chittenden County Regional Freight Study
included an assessment of the feasibility of enhancing rail/truck intermodal services in
Vermont. These studies identified specific issues associated with intermodal service,
considered the benefits of improved intermodal service, and evaluated the role the State
should take in promoting and implementing new and improved intermodal services. This
section describes rail/truck intermodal service and its application to Vermont shippers and
receivers, and presents recommendations for new and improved service opportunities.
This evaluation was important for Chittenden County because it is the single largest load
center in the state. This task was completed as part of the Vermont Statewide Freight
Study, which was conducted in coordination with this study. Therefore, the results are
discussed in the context of Vermont. This also is relevant because rail intermodal is based
on regional and national connections. Understanding how Vermont and Chittenden County
fit into the network is the critical component of this analysis.

 5.1 Definition of Intermodal for the Statewide and
Regional Freight Studies

For the purposes of these studies, “intermodal freight” originally was defined as trailers
moved on rail flatcars or containers moved on rail flatcars (TOFC/COFC) – the traditional
definition of “intermodal freight.” As such, the original effort was limited to the these
types of movements to and from intermodal terminals and the corresponding pickup and
delivery by truck. Based on a cursory overview of traditional intermodal markets (highdensity urban areas with large consuming or producing markets) and interviews with
shippers and railroads, this traditional definition of “intermodal freight” was deemed too
limited. Accordingly, the scope was expanded to include all opportunities that could
divert existing or future over-the-road freight movements to rail, including transload,
warehousing, bulk transfer facilities, and the use of existing or future Amtrak passenger
service to move express freight.
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 5.2 Existing Conditions
Vermont is part of the national and global freight transportation network. Railroad construction within the State historically has been developed based on the opportunities for
connections both to the region and to the greater freight system. Short line, regional, and
Class I railroads work together to develop interline services for their customers. These
regional and national connections are critical to intermodal movements, which typically
are used for long-haul shipments. Chittenden County is served by two railroads, as
described in Section 3.0.
Figures 5.1 and 5.2 provide North American and regional views of the existing east/west
intermodal network. They show that Vermont railroads have connections to the network
at several locations. The sale and division of Conrail to the Norfolk Southern and CSX
Corporation railroads has impacted the connections of Vermont railroads with national
carriers. The connections to Vermont’s rail systems are now increased with the ability to
directly move traffic to these two national carriers. Prior to the Norfolk Southern and CSX
purchase, the connection of Vermont railroads to the national rail system was primarily
via the single carrier, Conrail. Since the break up, Vermont’s railroads have the ability to
negotiate with more than one railroad, which usually affords an advantage over negotiations with a single carrier.
Vermont’s rail system also connects with the Canadian National and Canadian Pacific
systems. These systems connect with the east and west coasts, as well as the major terminal points in the Midwest. These connections provide Vermont’s railroads with access to
major international ports. The movement of overseas containers through the Canadian
ports of Halifax and Vancouver has the potential to provide significant intermodal
opportunities for Vermont’s rail operations.
The remainder of this section details the existing TOFC/COFC and non-TOFC/COFC
intermodal services and opportunities in Vermont.

TOFC/COFC Intermodal
TOFC/COFC combines rail and truck services primarily for longer-haul movements,
where the strengths of each mode can be maximized. The market for TOFC/COFC intermodal service has experienced a strong growth trend since its introduction more than
three decades ago. This has occurred based on several factors, including: fuel efficiency,
convenience and partnerships; improved air quality; the need for reduced highway congestion; innovative technologies such as double-stack; changing patterns in truck delivery;
and consolidation of overseas shipping rates. TOFC/COFC service consists of a trailer or
container being placed on a rail car with or without a chassis. This requires specialized
equipment. Figures 5.3, 5.4, 5.5, and 5.6 provide examples of the equipment involved in
an intermodal operation. Figure 5.3 shows the configuration of an intermodal yard. This
typically requires significant space for storage of trailers, containers, and chassis, as well
as track side space for loading. Figures 5.4, 5.5, and 5.6 show the loading of COFC and
TOFC, and a double-stack operation.
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Figure 5.1 Existing East-West Intermodal Connections from West Coast Ports

Figure 5.2 Regional View of Existing East-West Intermodal Connections
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Figure 5.3 Intermodal Yard

Source: Maine Intermodal Facility, Auburn, Maine. Photo provided by Parsons Brinckerhoff.

Figure 5.4 Loading of a Container onto a Rail Flatcar (COFC)

Source: Sortin Intermodal Yard, Montreal, Canada. Photo provided by Parsons Brinckerhoff.
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Figure 5.5. Loading of a Trailer onto a Flat Car (TOFC)

Source: Cambridge Systematics, Inc.

Figure 5.6. Double-Stack Operation (Two Stacked COFC)

Source: Cambridge Systematics, Inc.
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TOFC/COFC is currently carried on Vermont rail lines; although there currently are no
termination or origination points in the State. These shipments primarily involve products
to/from the U.S. Midwest from/to Canada. The principle route for these shipments is via the
New England Central Railway (NECR) line and its connection to Canadian National (CN) at
East Alburgh. This traffic continues through Chittenden County and Vermont to terminal
points on the NECR in Palmer, MA and New London, CT. A large portion of this traffic also
terminates on the Massachusetts Central Railroad (MCER) at Palmer from which the
trailers/containers are unloaded and distributed to the metropolitan areas of New England.
Products using this route include consumer products; grains, seeds, and flour; lumber;
finished paper products; and car parts.
Other Vermont routes for TOFC/COFC traffic include the Clarendon & Pittsford Railroad
(CLP)/Green Mountain Railroad Corporation (GMRC) from the Whitehall, NY connection
with Canadian Pacific (CP) and Northern Vermont Railroad (NVR) with its system connection
to Maine. As such, Vermont is functioning as an intermodal gateway for certain markets
(both single stack TOFC service running North/South in Vermont, and double-stack service
running through the northeastern corner of Vermont), as the above described moves rely on
the Vermont system to connect to the regional and North American rail system. For example,
the two major Canadian carriers, CN and CP, provide direct connections to major intermodal ports on the east and west coasts of Canada. These ports include Vancouver,
Montreal, and Halifax. Connections for intermodal container shipments currently exist
from these locations to New England, including Vermont.
With the exception of the St. Lawrence and Atlantic Railroad in the northeastern most
corner of the State, TOFC/COFC movements in Vermont are limited to single-stack
operations by clearance restrictions on rail lines in Vermont, as well as in New Hampshire
and Massachusetts. The height restrictions preclude the movement of double-stacked
containers over Vermont lines. Considering that the majority of national TOFC/COFC
traffic moves in double-stack configuration, this is a major obstacle to the development of
this service in Vermont. For instance, the clearance restrictions in Vermont prevent
double-stacked COFC movement by CN and CP to existing intermodal terminals in
Massachusetts and Connecticut via Vermont railroads. The establishment of a doublestacked cleared route using Vermont rail lines would provide Vermont railroads
substantial opportunities for movement of COFC traffic to terminals in Massachusetts and
New England. Existing freight from the Montreal area that currently is trucked to metropolitan New England through Vermont could be diverted to intermodal rail.
Vermont’s shippers and receivers access TOFC/COFC services via terminals in the region.
The closest ramps are located in New York, Quebec, and Massachusetts. Table 5.1 lists the
major intermodal terminals in the region, that provide access to these services for Vermont
shippers and receivers. Shippers and receivers located in Chittenden County have good
access to the ramps located in Montreal.

Non-TOFC/COFC Intermodal Services
There are a number of facilities in Vermont that support non-TOFC/COFC “intermodal”
transfers from rail to truck and truck to rail. These facilities are principally related to the bulk
handling of material. Significant commodities handled by these facilities, include lumber, fuel
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oil, gasoline, propane, steel products, bricks, plastics, and chemicals. These facilities are
generally classified by their functions: bulk transfers, transload, and warehousing.
Bulk transfers are generally movements of a single product to a terminal. Products, such
as fuel oil, are unloaded into storage facilities or transferred directly from one mode to
another at these facilities. MacIntyre Fuels, Inc. operates a number of transfer terminals in
Vermont, with facilities in Middlebury, Rutland, and White River Junction. A MacIntyre
facility also is located in Walpole, New Hampshire. With the exception of gasoline, which
is loaded directly to trucks, product is transloaded from rail cars to storage tanks at each
facility. The product then is distributed via truck to wholesale accounts and home heating
customers. The distribution network encompasses Vermont, all of New Hampshire, and
northern Massachusetts.
MacIntyre’s business has grown significantly in recent years, and the company has leased
a fleet of 40 rail cars to supply its facilities. The rail cars are both single unit and interconnecting unit train cars, which move together as a single block of rail cars. Prior to the
establishment of this service, fuel was delivered to the region by trucks from oil terminals
in the Northeast and Canada. An estimated 50,000 truck trips annually have been shifted
to rail.
Transload facilities are consolidation and distribution points for outbound and inbound
commodities. A typical transload facility includes rail tracks for spotting rail cars for
loading and unloading, laydown areas for storage of commodities, covered storage areas,
warehousing for maximum weather protection, security fencing, and office facilities.

Table 5.1 Identification of Major Intermodal Rail Connections
Connecting City

Operating Railroads

Albany, New York

Canadian Pacific Railroad
Norfolk Southern
CSX Corporation

Auburn, Maine

Saint Lawrence & Atlantic Railroad

Ayer, Massachusetts

Fort Devens
Guilford Rail System

Montreal, Canada

Canadian National
Canadian Pacific
Northern Vermont Railway
Saint Lawrence and Atlantic

Palmer, Massachusetts

Massachusetts Central Railroad
New England Central Railroad

Waterville, Maine

Maine Central/Springfield Terminal Railroad
(Guilford Rail System)

Worcester, Massachusetts

CSX Corporation
Providence and Worcester Railroad

Cambridge Systematics, Inc.
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Additional facility features may include cranes, forklifts, undertrack unloading equipment, conveyors, truck and rail car scales, and rail moving equipment to expedite
placement of rail cars for loading and unloading.
An example of a transload facility in Vermont is the Riverside Railroad Center, located on
the Green Mountain Railroad in Bellows Falls, owned by the Green Mountain Railroad
Corporation (GMRC). The facility includes over 13 acres of outside storage and 30,000
square feet of inside storage. The rail tracks have a capacity of 20 rail cars. Specific handling facilities are available for centerbeam rail cars used for moving dimensional lumber.
In addition to operating the facility and providing rail service to the site, GMRC also owns
tractor trailer vehicles used for pick-up and delivery of various commodities. The location
of the facility, near Interstate 91 and Vermont Route 5, provides easy access to the major
roadway systems of Vermont and northern New England.
In northern Vermont, a similar facility has recently been constructed on the SLR line at
Island Pond, where a major furniture manufacturer is located. The facility has been established to handle dimensional lumber delivered to northern Vermont. While this facility
does not afford easy access to the Interstate system, it demonstrates that transload facilities can be placed in various locations within the State to serve niche markets.
The principle advantage of a transfer facility is that it can be used by customers who have
neither direct access to a rail siding nor the storage capacity to handle the larger rail car
shipments. The warehousing function of the transfer facility allows shippers or receivers
to consolidate material at a single point for distribution as their business requirements
dictate. This can enable a local business supplier to purchase a rail car load of product at a
price advantage. It also can be used by several customers to split “car load” deliveries.
The local placement of the transload facility reduces the need for a shipper or receiver to
move product to or from a distant site via truck, thus reducing the number of and length
of truck trips within the State.
Warehousing is the third type of non-TOFC/COFC multimodal movement. Warehousing
refers simply to commodities that are stored at a warehouse facility for continued movement via rail or truck. A warehouse can be used for inbound or outbound activities, and
the building may be heated, unheated, or refrigerated. The principle difference between a
warehouse and a transfer site is that the latter includes open storage and indoor facilities
that may be limited and less secure. Warehousing can be used for a variety of commodities. Most warehousing is done for finished products requiring specific weather protection and higher security. Typical products include consumer goods, manufactured
building materials, food and beverages, and parts and equipment.
Paper rolls are an example of a warehoused product. NVR has noted an increase of outbound
paper rolls at St. Johnsbury. The paper is made at the Gilman, Vermont, American Tissue
plant, re-opened in January 2000. The plant is served by a rail line, owned by Guilford Rail
System, but is embargoed because of the track conditions. The owners of American Tissue
also own the paper plants of Berlin and Gorham, New Hampshire. Rail traffic to Berlin and
Gorham is also embargoed. As a result, product that previously moved by rail is being
trucked out-of-state. NVR has been able to capture some of this business by using a
warehouse facility in St. Johnsbury. The new connection to the New England Central via the
newly leased Wells River to White River Junction line will facilitate continuation of this
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business. The warehouse facilities in St. Johnsbury, however, are small and may prevent this
service from expanding significantly beyond its present capacity.

 5.3 Review of Intermodal Freight Data
To understand the opportunities and issues associated with an analysis of freight movements, the existing information on current freight movements must be analyzed. The
existing mode split for transportation is always based on existing market conditions,
which include a significant amount of variables. An evaluation of future freight service
must identify the key reasons for the existing freight movements. By understanding the
current reasons for the existing flow of freight, potential changes that would affect the
transportation system can be more fully understood. This is particularly important for
intermodal movements. For information on the freight transportation system for
Vermont, this study utilized 1997 commodity flow data contained in the TRANSEARCH
database. An overview of the rail freight flows for Vermont is discussed in Section 4.0 of
this report. In summary, for all freight originating or terminating in Vermont, the rail
mode share is almost seven percent. When looking specifically at freight flowing through
Vermont, the rail mode share is approximately 11 percent.
TRANSEARCH reports both carload and intermodal rail shipments for all domestic (U.S.)
origin/destination pairs. However, it only reports an aggregate rail number for
Canadian-based trips. In addition, the TRANSEARCH database is based on the Rail
Waybill data, which primarily collects data on Class I railroads. There are no Class I railroads currently operating in Vermont directly. In addition, there are no existing intermodal TOFC/COFC ramps located in Vermont. Therefore, the commodity flow database
does not show any intermodal traffic. There are trains that carry TOFC/COFC traffic
through Vermont to/from Canada, for which TRANSEARCH does not provide a
breakdown of rail traffic. Therefore, data for intermodal traffic was obtained from the
American Association of Railroads (AAR).

TOFC/COFC Data Review
Intermodal traffic has continued to grow since its introduction. Figure 5.7 illustrates the
growth in intermodal traffic from 1965 through 1999. Vermont rail operators report
information on intermodal traffic. Weekly figures were used to develop an annual estimate of intermodal traffic. Table 5.2 details this data.
The principle intermodal connections for Vermont rail lines are via Canadian routes. The
ability of Canadian routes to handle double stacked movements from the west and east
coast ports translates into the potential need for double stack clearance in Vermont, if
Vermont’s railroads hope to provide an intermodal interline in the future. Currently, the
NECR routes that provide single stack intermodal connections through the State to southern New England carry approximately 1,600 intermodal units annually. NECR staff
reported that a very large volume of COFC traffic would move over Vermont rail lines if
double stack clearance was available.

Cambridge Systematics, Inc.

5-9

Chittenden County Regional Freight Study
Final Report

Figure 5.7 Rail Intermodal Growth
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Table 5.2 Vermont Intermodal Traffic

Route1
NECR – all connections

Estimated Annual
Trailers/Containers

Estimated Tons2

1,600

23,824

SLR

18,000

268,020

Total

19,600

291,844

1All

intermodal TOFC/COFC is handled as overhead traffic.
of tonnage per unit based on AAR 1998 average of 14.9 tons per intermodal unit.
Source: Association of American Railroads.
2Estimate
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This has proven true for the SLR, which identified and developed a niche market in
Auburn, Maine. The SLR, which has double stack clearance from Canada into Maine,
passing through the northeastern corner of Vermont and New Hampshire, is currently
handling an estimated 18,000 units per year. The SLR predicts this traffic will grow to
30,000 units by 2003. The existing and projected traffic illustrates the possibilities provided
by double-stacked service. If a similar market was identified in Vermont, Massachusetts, or
Connecticut, it may be possible to develop a significant double-stacked operation into
and/or through Vermont. To date, this type of niche market has not been identified, and
there have not been any serious plans to provide a double-stack cleared route.

Non-TOFC/COFC Intermodal Data Review
The non-TOFC/COFC intermodal market consists of freight moving by a combination of
rail and truck. For the rail movement, this includes equipment such as boxcars, tank cars,
bulkhead flat cars, gondola hoppers, refrigerated cars, standard flat cars, and special rail
cars. For the truck movement, vehicle types include trailer boxes, flatbeds, low-bed trailers,
tankers, hopper tanks, and special trailers or trucks. The products that are considered for
non-TOFC/COFC intermodal are commodities that are able to be handled by both rail
and truck. Although most products can be physically handled by both modes, the service
implications usually dictate which mode is selected by a shipper. To understand the
potential market for transload type operations, it is reasonable to compare truck and rail mode
shares for products that are typically moved by both modes. Table 5.3 provides the volume of
freight for selected commodities in Vermont as well as specifies the rail mode share.

Table 5.3 Rail Mode Share for Selected Commodities (in Tons)
Commodities

All Modes

Total Rail

Percent Moved by Rail

Petroleum or Coal Products

379,043

17,724

4.68%

Clay, Concrete, Glass or Stone

926,499

56,214

6.07%

Pulp, Paper or Allied Products

1,089,622

94,912

8.71%

261,260

24,522

9.39%

1,371,260

134,878

9.84%

Chemicals or Allied Products

444,820

55,580

12.49%

Lumber or Dimension Stock

260,394

37,903

14.56%

Farm Products

197,729

78,413

39.66%

Crude Petroleum or Natural Gas
Food or Kindred Products

Source: Association of American Railroads.

There are several products that are moved primarily by truck that also move by rail. The
first item, petroleum or coal products, has the lowest rail share. However, this commodity
has the potential to use rail. As discussed earlier, MacIntyre Fuels, Inc. is now moving
petroleum products into the state by rail. In a similar manner, clay, concrete, or stone
shows a similarly low volume moved by rail. Both of these commodities are easily transCambridge Systematics, Inc.
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ported by rail. While it is understood that present transportation factors will prevent a
large percentage of the traffic from shifting to rail, it does provide an optimistic perspective that there are significant opportunities for expanded use of rail for movement of specific commodities in Vermont, if the required service characteristics are met.

 5.4 Considerations for Intermodal Expansion
Rail Line Overhead Clearance
The current rail industry trend for the movement of COFC is to use the double-stacked
configuration. This requires significant overhead clearances of 20 feet, 8 inches or greater.
This has required major infrastructure investments for railroads. The Class I railroads
were the first to clear routes for this type of operation. Smaller short line and regional
railroads have begun working to clear their routes to contribute to the double stack network and share in this high-growth traffic segment. In addition, the standard container
heights have increased since they were first introduced. Common container heights range
from 8 feet, 0 inches to 9 feet, 6 inches. In recent years, the industry has moved consistently towards the taller 9 feet, 6 inches containers. This has been an operational problem
in many areas of North America, where there are a number of bridge or structure height
restrictions that limit the movements of double stacked containers. This situation is very
apparent in New England, including Vermont.
In 1997, the state of Vermont completed a study of railroad clearance restrictions for
double-stacked trains. The report concluded that there are 30 obstructions within the
State. The obstructions included 24 roadway bridges, two tunnels, and four thru-truss
railroad bridges. Tables 5.4 and 5.5 provide summaries of the number of restrictions and
the obstructions on individual routes. Conceptual costs also have been included.

Table 5.4 Vermont Double-Stacked Clearance Restrictions
Number of Obstructions

Low

High

Track Lowering

$16,840,000

$19,590,000

5

Structure Replacement

$ 9,196,000

$10,685,000

6

Structure Modification

$ 8,554,000

$ 9,296,000

3

Structure Demolition

$

$

Total Range (Year 2002 Dollars)

$34,763,000

16

30

Elimination Method

173,000

208,000

$40,409,000

Source: Five Year Rail Capital Development Plan, Railway Clearance Survey, August 1997.
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Table 5.5 Conceptual Costs by Route
Railroad

Route

Low

High

NVR

White River Junction to Wells River

$ 2,680,000

$ 3,120,000

GMRC

Bellows Falls to North Clarendon

$

130,000

$

150,000

LVCR

St. Johnsbury to Danville

$

610,000

$

710,000

NECR

Vernon to St. Albans

$13,046,000

$15,165,000

NECR

Essex Junction to Burlington

$ 7,160,000

$ 8,320,000

NVR

North Troy to Wells River

$ 1,650,000

$ 1,910,000

VTR

Hoosick Junction, NY to
$

37,000

$

43,000

640,000

$

740,000

Vermont State Line
VTR

North Bennington to Rutland

$

VTR

Rutland to Burlington

$ 8,810,000

$10,251,000

Total Range (Year 2002 Dollars)

$34,763,000

$40,409,000

Source: Five Year Rail Capital Development Plan, Railway Clearance Survey, August 1997.

Implementation of Double-Stacked Clearance Improvements
There are a total of 30 clearance restrictions in the State. Removal of all clearance restrictions is estimated to cost between $34.8 million and $40.4 million. This is a significant
investment. However, in order to have double-stack service in Vermont, it is not
necessary to clear all routes. Therefore, a key first step is to develop a phased implementation program that focuses on one route a time. The principle opportunity for doublestacked container movements is through the connection of the Vermont rail system to the
Canadian rail system and the infrastructure of intermodal terminals in Massachusetts.
The Canadian network is already double stack cleared and provides connections to major
east and west coast ports and the U.S. rail hub in the Midwest. And there is already an
intermodal terminal infrastructure and market established in Massachusetts and
Connecticut. This study does not recommend a specific route, although it does recommend that one route be selected by the VAOT if the decision is made to implement a
double stack clearance program.
The possible routes in Vermont include the lines of New England Central, Clarendon and
Pittsford with Green Mountain Railroad, and the Northern Vermont. Each of these
potential routes converge in the Bellows Falls area, north of the Bellows Falls Tunnel,
located on the New England Central line. The tunnel’s existing clearance is 17 feet, 6
inches. The structure has been deemed the most critical restriction to developing doublestack intermodal service. Currently, as part of the Vermont Rail Capital Policy Plan,
Vermont is evaluating clearance improvements for the Bellows Falls Tunnel.

Cambridge Systematics, Inc.
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Regional Clearance Improvement Issue
One additional point that should be considered is clearance restrictions on the proposed
routes outside of Vermont. Table 5.6 summarizes the restrictions for out-of-state clearances. This is a critical factor because without regional coordination, investments in
Vermont would result in a dead end double stack route that fails to connect the existing
market and infrastructure.

Table 5.6 Out-of-State Double-Stacked Clearance Restrictions
Route

Restrictions

NECR-CN Montreal

No

NECR in New Hampshire

Yes

NECR-VT State Line-Palmer

Yes

GMRC-CP Whitehall-Montreal

No

NVR-Farnham, Quebec-Montreal CP

No

In order to provide double-stack clearances on the NECR route, current restrictions outside Vermont need to be removed. In New Hampshire there are four bridges needing
modifications and in Massachusetts there are two bridges with clearance restrictions.
While the bridges have not been reviewed to the level of detail as in Vermont, indications
are that the improvements required are moderate in scope. New Hampshire officials have
advised that any bridge improvement projects in the corridor will be designed to provide
double-stacked clearance. In Massachusetts a clearance study was recently completed.
The NECR line north of Palmer, MA was deemed not to be a priority because of the
restrictions in Vermont. There are no specific plans for improvements at this time.
The required improvements in New Hampshire and Massachusetts affirms the need to
evaluate and implement intermodal freight initiatives on a regional basis. Therefore, the
first step in progressing a clearance improvement project would be to reach agreement
with New Hampshire and Massachusetts on a plan to complete improvements in their
respective states. Based on the potential economic benefits to the region realized from the
Vermont double-stack routes, it is anticipated that there would be substantial support for
such an initiative.

Intermodal Distribution
Intermodal operations are capital intensive because of the required handling equipment
and property requirements. Most intermodal terminals operate on a set schedule. The
minimum operation is eight hours per day, five days per week. This allows for regular
employees to be hired and retained. As the revenue per TOFC/COFC unit is low, inter-
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modal terminal profits are made from a high volume of units. The placement of sites
therefore are in areas of high demand.
As noted earlier, the intermodal business on existing Vermont freight lines consists of
overhead (through) traffic with a significant volume of the units being terminated on the
MCER of Palmer, Massachusetts. Nearly all of the containers and trailers are distributed
to New England markets. Specific data was not available, but railroad staff advised that
there is truck distribution of product into Vermont for intermodal units delivered to the
Palmer area facility. Similarly, containers and trailers from the Albany and Montreal
terminals are delivered to Vermont businesses. Using the industry benchmark of
intermodal distribution being effective within a 250-mile radius of a terminal, existing
intermodal terminals provide adequate service for the state of Vermont. However, the
lack of double-stacked movements from the Montreal area interchanges and port facilities
creates a demand to move traffic from Canada to the New England states of
Massachusetts, Connecticut, Rhode Island, and New York by truck.
The SLR has had significant success with its expanded intermodal service to Maine.
Although there is not any specific data available on the volume of traffic diverted to rail
from truck, railroad officials indicated that it is believed a significant volume previously
moved by truck to and from Canadian intermodal terminals. It is therefore apparent that
a significant demand for intermodal service via Canada exists for niche markets in New
England. The restriction of double stack clearances within Vermont is a major impediment to developing this type of traffic.
The SLR also is part of the most significant rail-port movements to Northern New
England. Participating with the Canadian National Railroad, the SLR has begun to transport containers directly between the Maine International Facility of Auburn, Maine, and
the port of Vancouver. The route began to see substantial traffic develop in 1999 when the
SLR contracted with Zim Israel Navigation Company, a major steamship liner out of
Haifa, Israel. The success of this business is critical to continued development of containership movements from the Port of Vancouver, which competes for steamship business
with the major American West Coast ports (including Los Angeles, Long Beach, Oakland,
and Seattle.)
The significance of this volume of traffic for Vermont may seem slight if considered in
terms of the limited trackage of SLR in Vermont, and recognizing that no intermodal terminal exists on their line other than the Auburn, Maine facility. However, this recent significant increase volume of containers and trailers moving along this route demonstrates
the potential of traffic moving along the Canadian corridor. Recognizing the connections
of the other rail carriers in Vermont to the Canadian Rail System, it is possible to envision
an opportunity for the expansion of other routes in Vermont.

Vermont Intermodal TOFC/COFC Terminals
Although industry representatives expressed pessimism when asked if a TOFC/COFC
terminal would be viable in Vermont, the potential of locating a TOFC/COFC terminal in
Vermont should be considered. As noted in previous sections, today’s intermodal terminal must have high volumes to support establishment and continuation of service. The
Cambridge Systematics, Inc.
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existing intermodal terminals in Montreal, Albany, and Western Massachusetts are near
metropolitan areas that create the high demand for TOFC/COFC delivery.
Industry representatives do not think that Vermont has sufficient demand to warrant
placement of a facility within the State. For example, if a terminal was placed in the
Rutland area this terminal would be competing with the Albany, NY facility. Presently
truck transport costs by truck to Rutland from Albany, a distance of approximately 80
miles, is approximately $200. To access a TOFC/COFC terminal in Rutland would require
the additional rail movements by interchange with CP, CLP and VTR. This additional
handling by rail would add more time to the move than the time for the truck trip from
Albany. The additional railroad interchange also would increase the cost.
While no significant markets currently have been identified in Vermont that warrant the
development of a TOFC/COFC terminal, this could change in the future based on growth
in the use of intermodal rail, and with investments in the region’s rail infrastructure to
provide double stack service. With the increased use of intermodal rail, the resulting volumes could provide the development of niche markets that could support a terminal in
Vermont. In addition, there likely would be a growth in the use of existing intermodal
ramps outside of Vermont by Vermont shippers and receivers. At that time, there may be
an opportunity for the VAOT to initiate and/or support the development of a terminal in
Vermont to reduce truck trips and vehicle miles of travel caused by dray movements. If a
terminal was developed in Vermont, it would need to be located at a site with immediate
access to an intermodal mainline route. Possible areas on the NECR route include St.
Albans, Essex Junction, Richmond, White River Junction, and Brattleboro. On the GMRC
route, the Rutland area would be a likely area. The NVR route could also provide service
to a White River Junction location.
It is important to understand that railroads optimize their intermodal services by minimizing the number of stops. Each terminal served adds a minimum of one hour to the
overall train schedule. As a result, VAOT may decide that the best way to service
Vermont’s shippers, receivers, and railroads will be to positively contribute to the regional
double stack network by clearing at least one route through Vermont.

Considerations for Non-TOFC/COFC Intermodal
Non-TOFC/COFC intermodal traffic has been defined to include transload, warehouse,
and bulk transfer rail/truck shipments. Commodities handled for each of these intermodal types have products that could be handled entirely by truck. Modal selection is a
function of cost, convenience, and schedule. Therefore, to increase the use of rail in
movements for these types of products, a shipper or receiver must realize cost reduction,
increased convenience, or better response to schedule needs. In the rail industry, each one
of these customer benefits is directly related. For cost reduction, the railroad needs to have a
sufficient traffic base on a line to lower fixed costs per movement. Similarly, increased rail
service provides more opportunities to respond to customer convenience needs. Such a
service requirement could be multiple car placement in a week that may not be possible
with limited services based on lower line volumes. Schedule requirements also are met
with increased frequency of service. Accordingly, the best way to encourage greater use of
rail/truck intermodal shipments is to increase the overall traffic base of each railroad.
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If the double-stack clearance program was implemented, it would have a direct benefit on
providing more volume on rail lines, increase frequency of trains, lowering the costs by
allocating fixed costs over a larger traffic volume. Double stack improvement projects
would also have the potential to increase non-TOFC/COFC intermodal opportunities.
One of the principle reasons that shippers utilize trucks is that all business can be accessed
by trucks via the highway system. This does not apply to railroads. Therefore, greater
access to the rail system is needed to encourage expanded use of rail. The means to
accomplish this can generally be viewed as implementing policies that support
connections to the rail system. An example would be to encourage industrial park development to be located adjacent to rail lines and include track design, and possibly construction, in the implementation of industrial park development. Encouragement of rail
siding construction to existing or future development sites will increase the use of rail
facilities. Currently, there is a State program to provide matching funds for construction
of sidetracks for business. This program could be expanded and promoted to support
increased rail usage. Specific existing and proposed programs include highway-rail grade
crossing improvements, bridge improvements to support newer 286,000 car weights, and
the double-stack clearance program.
The active use of Vermont rail lines for passenger service provides additional revenue that
can be complementary to freight service. This commitment to passenger rail service has
provided a means to obtain substantial federal funds for capital rail improvements. Shared
freight and passenger operations allow the freight operations on the lines an opportunity to
lower fixed costs which in turn has allowed the railroads to market freight operations more
successfully. The corresponding revenues increase the ability of the railroad to maintain the
track structure to a level that supports efficient passenger and freight operations.

Intermodal Passenger Rail Considerations
In Vermont, Amtrak has two routes that provide interstate service connections to the
Amtrak Rail system. One service is known as the Vermonter, which originates in St.
Albans, Vermont and travels on the NECR line to Palmer, MA. It continues to Springfield,
MA, New Haven, CT, and New York City. The second service is the Ethan Allen train that
operates from Rutland to Whitehall, New York on the CLP then over the existing
Adirondack train route from Saratoga, Schenectady, Albany, and New York City.
In order to address their mandate to become self-sufficient, and to develop additional
sources of revenue, Amtrak began to evaluate adding freight service. Using existing passenger routes, Amtrak developed a business plan to move time sensitive and high-value
freight traffic with its passenger trains. The targeted commodities are principally those
that move by truck. Having obtained concurrence from the Surface Transportation Board
to provide this specific freight-related business, Amtrak is seeking to expand its freightrelated business. The available Amtrak routes serving Vermont present possible opportunities to provide freight service to specific business interests in Vermont.
Amtrak is developing a national business plan that targets movements of freight across
the continental U.S. Vermont’s main rail connections to Albany and Springfield/Boston
provide opportunities for the inclusion of Vermont in Amtrak’s planned national freight
Cambridge Systematics, Inc.
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service. For the Vermont railroads, increased Amtrak revenue resulting from freight traffic could result in increased service opportunities for rail served customers, and greater
utilization of the railroad infrastructure. It also would enhance the viability of new and
expanded Amtrak passenger services.
The development potential for the Amtrak freight business in Vermont will depend significantly on the success of Amtrak to create a national traffic base. Amtrak has confirmed
that freight business is a priority. While specific Vermont business opportunities for
Amtrak are currently undefined, areas of potential freight business include mail and courier services, perishable food products, and high-value shipments such as electronic
components. Amtrak officials noted that excellent relations with Vermont will greatly
enhance their ability to market this service.

Economic Development
Implementation of policies that promote continued and expanded intermodal service will
support the economic growth in Vermont by balancing the transportation needs of the
State. Opportunities exist for implementation of rail service that will divert existing or
potential movements of goods by truck to rail. There are several examples of this already
present in Vermont.
Transportation of fuel oil by rail. MacIntyre, Inc. began using rail service to bring oil into
Vermont, switching from truck. Rail terminals placed around the State have resulted in a
significant reduction in trucks using highway routes. The result is less congestion on
highways, such as U.S. 4, which serves the east-west corridor for central Vermont.
Transportation of construction material by rail. Construction of a rail siding adjacent to
a gravel pit in White River Junction is planned. This will transport material through
White River Junction to newly restored track in Lebanon, NH serving an asphalt and concrete producer. Currently trucks move the gravel through local streets of White River
Junction and Lebanon. Currently, restrictions on the number of truck movements through
White River Junction limits the expansions of the asphalt and concrete business. The use of
rail will facilitate the delivery of this material necessary to support this business. The
positive aspect of this example is that the rail mode has been added to the transportation
pattern. This will support local businesses with the substantive local benefit of traffic
reduction on local urban streets.
Transportation of quarried rock by rail. A project is being considered in the Middlebury
area for movement of quarried rock to a processing plant. Current restrictions limit trucks
through Brandon. This project would alleviate highway congestion and help the business
meet its projected growth. The plan is to move the quarried material to the plant by rail.
Construction of a 3.7-mile rail line to the quarry is needed to implement the service. Currently, the private industry is unable to fund the project. The economic benefit of
expanded business activities in this area would be realized by many, and building the rail
line would reduce truck traffic on local streets.
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 5.5 Recommendations
TOFC/COFC Intermodal
Expansion of the TOFC/COFC intermodal rail service in Vermont is prevented by the current overhead clearance restrictions. It is therefore recommended that the State implement a clearance improvement program. To provide a complete double-stack clearance
route will require bridge improvements in Vermont, as well as in New Hampshire and
Massachusetts. Therefore, a multistate, regional approach is critical to this improvement
program. The Class I railroads usually resist opening small terminals due to small load
centers and schedule penalties. However, VAOT may decide to support such a development to better manage truck vehicle-miles of travel from a policy perspective.
The expansion and development of this intermodal network could provide several
benefits to Chittenden County and the State of Vermont, including:
•

Increase the ability of the region and state to retain and attract companies.
Manufacturers and supporting industries select locations for expansion based on
several factors. Access to a variety of transportation services is critical. Chittenden
County has an international airport, and the Interstate highway system. It currently
relies on trucks for access to marine and rail intermodal services. Enhancing the rail
network to accommodate double-stack service would open up the region for future
service, as the load base grows.

•

Provide more efficient and cost effective transportation services to the region’s
shippers and receivers. As much as the transportation system attracts companies, it
also assists them remain profitable and competitive. Having access to a variety of
competing transportation service providers would result in better service as lower
rates, thus increasing their competitive position.

•

Divert freight flows passing through the region and state between Canada and
Southern New England by truck to rail. An enormous amount of the highway truck
traffic traveling on the regional and state highway network is passing through without
stopping. These through trips will become more of a concern as traffic congestion
continues to grow, especially in the greater Burlington area. The development of a
first class double stack intermodal service that serves that through market should help
manage the highway traffic.

•

The overall benefit of an intermodal service would be the increased ability of
CCMPO and VAOT to manage and operate the regional and state transportation
system. As public agencies continue to strive to maximize the effectiveness of their
modal infrastructures, it is important to work towards the development of a system
that meets or exceeds national standards. Currently, double-stack intermodal service
is the national standard for rail/truck intermodal service.

There are several other factors that must be considered. For example, the railroads have not
identified a market large enough as of yet to warrant an investment in the infrastructure.
Therefore, a strong initiative by the CCMPO or VAOT to develop this service could be seen
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as public sector interference. A second consideration is that if a successful intermodal ramp
was developed in Chittenden County, it would have a localized impact of increased truck
trips to and from the terminal. This would result in less overall highway VMT, but not in
Chittenden County, or even in Vermont. Another factor would be the types of industries
that would be attracted to an area with a strong intermodal/multimodal transportation
system. Manufacturing and industrial sectors rely on this type of infrastructure much more
than services or high tech manufacturing, which are key sectors for Chittenden County.

Non-TOFC/COFC Intermodal
The state of Vermont has been active and successful in restoring rail service to rail lines
abandoned or in jeopardy of terminating service. Specific investment by the State to purchase and lease lines to rail operators has proven to be a successful model for revitalizing
the rail system in Vermont. To maximize the use of all rail lines in Vermont for non
TOFC/COFC intermodal service, it is recommended that the State continue to expand
programs that support construction of rail facilities.
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6.0 Findings, Conclusions, and
Recommendations
This section presents the key findings, conclusions, and recommendations of the
Chittenden County Regional Freight Study. The findings and conclusions are based on
the analyses completed for each task. The recommendations have been developed in
support of the findings and conclusions.

 6.1 Findings and Conclusions
The findings and conclusions are organized around five areas. These areas consist of the
economy, the transportation infrastructure, freight flows, intermodal transportation, and
institutional issues.

Economy
The Chittenden County economic trends are favorable compared to national and regional
trends.
• Unemployment rates have continued to decline over the last decade, following the
national trend. In addition, unemployment rates in Chittenden County are lower than
both the Vermont and U.S. averages.
• Chittenden County’s population grew by almost 10 percent between 1990 and 1999,
which is about the same as the U.S., and faster than Vermont and the Northeast. The
population is expected to continue growing by 69 percent by 2035.
• Manufacturing employment in Chittenden County as a percent of total employment
has continued to decline but is higher than Vermont and the U.S. as a whole.
Chittenden County has the highest density of manufacturing employment of all the
counties in Vermont (17 percent in 1998).
• Chittenden County’s average wage is lower than the New England average, but is
almost $5,000 higher than Vermont’s average wage.
Based on these trends, Chittenden County is well positioned to maintain its position as a
positive contributor to Vermont, and the regional, national, and international economy.
This will be dependent to a certain degree on the ability of Chittenden County to maintain
and improve the transportation infrastructure. This will be necessary to support
continued economic prosperity and growth.
Cambridge Systematics, Inc.
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Transportation Infrastructure
The transportation infrastructure in Chittenden County has met the needs of the
businesses based here, but not without creating some inefficiencies, additional costs to
shippers and receivers, and restricted modal selection.
The highway infrastructure in Chittenden County is the most critical component of the
overall transportation infrastructure. Trucks carry more than 90 percent of all freight by
weight. Recent growth in the population and employment in the county has created a
congested highway system. This is further complicated by what many consider to be an
incomplete highway system. Specifically, the circumferential highway and the southern
connector projects have never been completed. These two example projects would
provide limited access highways in key corridors in Chittenden County. Other examples
of problem areas include access to the airport and congestion in the Tafts Corner area.
Chittenden County also is impacted by the highway infrastructure in the rest of Vermont.
Due to the rural character and mountainous topography of Vermont, the highway system
does not provide trucks with efficient access to all parts of the state. Specifically, there are
no east/west limited access highways. Industry representatives agree that there should
be improvements to the existing east/west highway corridors in Vermont. These consist
of U.S. 2 in the north, U.S. 4 in central Vermont, and VT 9 in the south. There is a related
problem for the north/south corridor along the western border. This corridor consists of
U.S. 7 and VT 22A. These highways pass through small community centers, have narrow
segments, and steep inclines. VAOT has been working with local communities and industry
stakeholders to balance the desire of businesses for better access to plants and markets
with citizens concerns about diminishing quality of life resulting from noise and air pollution from increased truck traffic. In addition to in-state efforts, VAOT has been working
with the states of Maine, New Hampshire, and New York to improve multi-state east/
west corridors. Many of these routes connect with Chittenden County, such as U.S. 7, VT
22A, and U.S. 2, impacting access to Chittenden County.
The expanded truck network defined by the Legislature in 2000 improved the system by
designating a statewide truck network on which vehicles with overall lengths less than 72
feet (including 53-foot tractor trailer combinations) can travel without permits. The only
exception is the segment of U.S. 4 through Woodstock where a permit is required. Major
successes for the business community included the elimination of permits for specific
vehicles on the designated network and the opening of key highway segments, such as
U.S. 4, to larger trucks. Another key issue for truck movements is the variations in local
road postings. To access some areas a trucking company must acquire multiple permits,
which can be an extremely time consuming and costly activity.
Chittenden County is served by two railroads, the Vermont Railway and the New
England Central Railroad. These railroads connect Chittenden County with the
surrounding region and North America. However, the rail system in Chittenden County
and in Vermont has weight and clearance limits that impact its ability to function
effectively in the regional, national, and North American rail system. The maximum weight
limit for almost all of the Vermont system is 263,000 pounds per car, which is below the
typical Class 1 operations of 286,000 pounds or above. This creates operational problems
for interline traffic destined for or moving through Chittenden County and Vermont from
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other railroads. In addition, there are no routes in the state that are double-stack cleared,
with the exception of the short segment of track operated by the St. Lawrence and Atlantic
in northeastern Vermont. There are no operational TOFC/COFC terminals in Chittenden
County or Vermont, however, there are through train moves currently carrying trailers
and containers on flat car. A double-stack cleared route could create a niche market for
Vermont railroads, and increased weight limits could facilitate an increase in existing
carload traffic.
Another factor impacting rail service in Chittenden County is the reduced number of direct
rail sidings and the limited number of transload facilities. The railroads downsized their
systems over the years in response to reduced traffic. In a time of limited capital, these
sidings cannot realistically be put back. As a result, there is a demand today for a greater
number of transload facilities for the transfer of bulk commodities between truck and rail.
This is a market still served by the short lines in Vermont and represents an area the
CCMPO and VAOT should consider in future investment decisions. These factors should
be addressed and considered with any future work on the re-location of the Vermont
Railway’s Burlington yard.
The airport system in Chittenden County consists of Burlington International Airport. A
limited amount of freight is moved into and out of Chittenden County by air. It
represents 0.1 percent of the county’s total by weight and more then 96 percent of the air
cargo tonnage in Vermont. Burlington International Airport serves as a critical link in the
overnight parcel and mail network; courier companies must transport their goods by air
to ensure next day service as courier companies must transport their goods by air to
ensure next day service. Some parts of the state do not have next day courier service as a
result of no air service. Federal Express is looking to expand its operation in Burlington.
Future use of the air service in Chittenden County will continue to be for niche markets
like overnight service and some limited use by high-tech companies and companies
shipping light, perishable products.
The water system in Chittenden County consists of ferry service across Lake Champlain.
There are multiple locations where truck can access this service, although not all facilities
accommodate trucks. This service exists to address the geographic barrier created by Lake
Champlain. It provides carriers with the opportunity to take more direct routes for some
corridors, although some industry representatives reported the service was cost
prohibitive for trucks. The other component of the water system that needs to be
recognized is the location of major ports in proximity to Chittenden County shippers and
receivers. There are several ports that provide the county’s shippers and receivers with
service, including Montreal, Quebec, Halifax, Boston, and New York/New Jersey. Freight
movements to/from each of these facilities involves a dray move by truck. West Coast
ports can be accessed via intermodal rail for Pacific markets. This port infrastructure
consists of multiple competing facilities and provides Chittenden County with good access
to international markets.

Freight Flows
In 1997 there were about 5.8 million tons of freight moving into, out of, and within
Chittenden County. About 91 percent of this tonnage moved by truck. Rail consisted of
Cambridge Systematics, Inc.
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about six percent. These two modes basically carry the freight into, out of, and within the
county. While the county-level data do not provide an estimate of through moves, for
Vermont as a whole, such movements are the single largest type of movement,
representing 35 percent of all tons moved. This is characterized by moves to/from
Quebec, New Hampshire, and Massachusetts. These origin/destination patterns suggest
that much of this through traffic travels on I-89, moving through Chittenden County.
Also, Chittenden County receives significantly more freight than it ships (4.0 versus 1.5
million tons annually). Within Vermont, Chittenden County is both the largest receiver
and shipper of freight.
The commodity flow analysis was originally intended to include data gathered during the
Canadian National (Truck) Roadside Survey (NRS) conducted during 1999 and 2000. The
Vermont Agency of Transportation, as a member of the Eastern Border Transportation
Coalition (EBTC), contributed funds to this effort to capture additional data specific to
U.S./Canadian border crossings. This data was not available prior to the analysis and
preparation of the freight flows completed as part of this study. However, it will be made
available in the spring of 2001 and an addendum to the Vermont Statewide Freight Study
will be prepared to summarize the cross-border data that impacts the Vermont
transportation infrastructure. At this time, CCMPO may decide to review this additional
data.

Intermodal Rail Transportation
The intermodal analysis completed for this study and the Vermont Statewide Freight
Study was originally intended to explicitly explore the potential for developing traditional
truck/rail terminals to serve TOFC/COFC markets. The data collected early in the project
suggested that the effort should also address other truck/rail transfer services, such as
transload facilities for the transfer of bulk commodities between truck and rail. This was
an important component because, as described above, many direct rail sidings have been
eliminated over the years resulting in the need for additional transload facilities. In
addition, this could potentially represent a shorter-term improvement opportunity.
The existing TOFC/COFC service operating in Vermont consists of through trains, as
there is no intermodal ramp located in Vermont. The Vermont Railway tested an
intermodal service several years ago, but was unable to make it profitable. This is due to
two key variables. First, Vermont does not have a single base load shipper. For any
intermodal ramp, there needs to be a single customer providing the majority of loads
required to make the service profitable. Second, Vermont is surrounded by several large,
successful intermodal ramps that can be accessed with a relatively short dray by Vermont
shippers/
receivers. These consist of Albany, NY, Syracuse, NY, Palmer, MA, and Montreal. The
major network of terminals located in Northern New Jersey also is accessible. Therefore,
any terminal based in Vermont will need to compete with these established facilities. It is
unlikely that a new ramp will be able to attract enough freight from the existing sites to be
efficient.
The existing transload service operating in Vermont consists of a network of terminals and
yards operated by the railroads serving Vermont. The service has grown in importance as
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the rail system has been consolidated over the years, resulting in the elimination of rail
spurs and direct rail sidings. This service is heavily marketed by the railroads today.
Transload facilities provide shippers/receivers with access to rail transportation and storage capacities that otherwise would be unavailable. This enables a local business to purchase a rail car load of product at a lower price per unit, and it provides opportunities for
several shippers/receivers to consolidate their freight to take advantage of the economies
offered by rail. This translates into lower costs and reduced dependence on trucks.

Institutional Issues
Chittenden County is a region characterized by beautiful landscapes, quaint old towns
and villages, and a quality of life that attracts many. This environment is not conducive
for the development of large industrial operations or large trucks moving on substandard
highways through small villages. However, in order for residents to earn a living and
serve the tourism industry, it is necessary to have an adequate transportation system.
These conflicting goals have been the center of conflicts between the public and private
industry. CCMPO, along with VAOT and the Legislature has been left to mediate these
conflicts and work to create a system that addresses the concerns of both groups. The
practices of retention and attraction of businesses in and to Chittenden County are
impacted by the desire throughout the state to maintain the quality of life while working
to create a strong base of employment opportunities.
This Regional Freight Study is an important first step. It provides data and analyses that
explain what is moving, how much is moving, why it is moving the way it is, and what
can be done to facilitate future movements. The 2000 truck network created by the
Legislature has already addressed some of industry’s concerns. The key issues in
Chittenden County focus around completion of the circumferential highway and the
southern connector, as well as roadway geometries and congestion at sites such as Tafts
Corner. Truck routes in general in the greater Burlington area are also of a concern to
trucking companies and the citizens.

 6.2 Recommendations and Next Steps
A series of recommendations and next steps have been developed to assist CCMPO in
improving the freight transportation system in Chittenden County in the coming years.
These recommendations and next steps address policy decisions, outreach activities,
educational exercises, and development and use of new freight planning and modeling
tools. The following recommendations and next steps have not been prioritized.

Recommendations
• Continue monitoring the designated truck highway network in Vermont. The
existing truck highway network designated by the Legislature in 2000, is a very
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positive advancement in the infrastructure, however, this will need to continuously be
reviewed to match economic development, as well as citizen’s concerns regarding
safety, and noise and air pollution. CCMPO should take an active role in monitoring
the effectiveness of this network and provide input to any future modifications.
• Continue emphasizing key freight highway corridors in Chittenden County. The
issue of north/south routes on the western border of Vermont, as well as east/west
highways in northern Vermont continue to be significant factors for efficient freight
transportation into and out of Chittenden County. The CCMPO should continue to
work towards a viable solution for these corridors, to ensure better access to
Chittenden County and better access to markets south and east of Chittenden County.
• Develop freight-specific projects. Freight-specific projects should be developed,
prioritized, and included in the CCMPO’s Transportation Improvement Plan (TIP).
This is the funding mechanism for transportation projects, so the inclusion of freightspecific projects will be critical for addressing improvements to meet the needs
outlined in the report.
• Use the methodology developed for prioritizing projects. The methodology for
evaluating freight transportation projects developed as part of this study and the
Vermont Statewide Freight Study should be incorporated into the CCMPO’s planning
activities and existing evaluation tools. This will require buy-in and acceptance from
CCMPO staff and other local stakeholders that freight transportation should be
considered as a separate goal.
• Investigate possible modal diversion analyses. This study outlines the data needs and
methodology for conducting modal diversion analyses. This material should be
reviewed and CCMPO should consider possible applications of this approach.
• Develop an outreach program that communicates the findings of this study to the
general public to build consensus for freight system improvements. It is critical to
educate the public about the importance of freight transportation in Chittenden
County. The goal of this outreach should be to educate the public as well as provide
opportunities for comments with the ultimate objective being the building of consensus
regarding freight planning initiatives and project development and implementation.
• Participate in the prepare an action plan to develop double-stack cleared routes in
Vermont, based on required improvements in Chittenden County. The future of
intermodal rail service in Vermont is directly related to the ability of Vermont to
provide double-stack capabilities through the state. A critical element of this plan
should be coordination with the surrounding states in the development of cleared
routes serving the Northeast.

Next Steps
• Develop action plan for development of an expanded intermodal network. The
CCMPO should work with the VAOT and the two railroads operating in Chittenden
County to identify opportunities for improved rail/truck service. This would likely
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include transload facilities in the short term. Regionally, this would likely include
consideration of joint efforts with surrounding states and provinces regarding
TOFC/COFC terminals. This is an important action for Chittenden County because it
has the largest single market in Vermont. Questions to be addressed would be things
like what can improvements to weight and clearance limits to Vermont’s rail system do
for the regional intermodal opportunities.
• Incorporate the recommendations developed as part of other recent and ongoing
studies. The CCMPO and VAOT are undertaking or have recently undertaken studies
that impact freight flows in Vermont. For example, CCMPO is in the process of
conducting studies to evaluate access to the airport, and the development of a more
elaborate land use analysis tool. It also is working on the circumferential highway
project, and a commuter rail service. Each of these initiatives will impact the flow of
freight directly or indirectly in Chittenden County. In addition, the VAOT is in the
process of completing the Vermont Rail Capital Investment Policy Plan and the LongRange Transportation Plan. The findings of these efforts should be incorporated into
the ongoing freight planning activities.
• Incorporate the Canadian National (Truck) Roadside Survey data. This data will be
incorporated as an addendum to the Vermont Statewide Freight Study. This
subsequent analysis should be reviewed to identify any data relevant to Chittenden
County.
• Develop a stakeholders forum for industry representatives to provide input and
expertise to freight projects. Data collected from the industries in Chittenden County
were a critical part of this study. An ongoing forum should be developed that provides
CCMPO staff with access to the freight industry, as well as the industry representatives
access to the transportation planning staff. This should also include involvement of the
general public.
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The following are summaries of the Vermont-related data sources and planning documents
reviewed as part of this study.
1. Automatic Traffic Recorder Station History: 1975-1998. Prepared by the Vermont
Agency of Transportation, Technical Services Division, Traffic Research Section. (April
1999).
These tables contain Average Annual Daily Traffic (AADT) for each station counted by
VAOT between 1975 and 1998, listed in town and route order. It should be noted that
some sites are permanently monitored, while others are monitored periodically for
several years at a time.
2. Truck Weight Study Based on 1995 Weigh-In-Motion Data. Prepared by the Vermont
Agency of Transportation, Planning Division, Traffic Research Section. (1995).
The report summarizes the copious quantities of data that Vermont’s nine Weight-inMotion stations produce. The data is for 1995, and does not include historical data to
establish time trends. However, the results do point to interesting trends by roadway
type and geographic location. Much of the report focuses on Equivalent Single Axle
Loads (ESAL) which is of more concern to pavement design professionals, though it is
also related to overweight violations and enforcement.
3. Truck Network Analysis: Vehicle Related Criteria. Prepared by VHB/Vanasse Hagen
Brustlin, Inc. (1998).
VHB’s well-organized report presents suggested revisions to the criteria to use in
commercial vehicle permitting. The recommendations utilize both a study of vehicle
permitting in neighboring states, and analysis using a theoretical “envelope vehicle.”
Photos throughout the report document unsafe conditions currently found on
Vermont’s roads.
4. 1998 Permanent Traffic Recorder Stations (including Weigh-in-Motion sites). Prepared
by the Vermont Agency of Transportation, Planning Division. (1998).

This packet summarizes a year’s sampling period at each on Vermont’s permanent
recorder stations (including the 8 Weigh-in-Motion Stations). The data is reported on a
monthly basis, for each of 13 separate vehicle classes. Reported data includes: vehicle
count, percent, recorded, warning count, percent warned, valid weight, TGW, average
GVW, total ESAL, average ESAL, overweight, and percent overweight. The cover
material includes a map of each station’s location, as well as a list of recording stations
with town and route location.
5. Origin – Destination & Goods Movement Truck Study (US Route 4). Prepared by the
Vermont Agency of Transportation, Policy & Planning Division. (1998).
This report summarizes two days of truck surveys on US 4 that were undertaken as a
proof of concept for future statewide trucking surveys. The major finding of the trial is
Cambridge Systematics, Inc.
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that valuable information can be gathered in this manner without truckers revising their
normal behavior to avoid being stopped. Summary statistics from the actual results are
also presented, including a breakdown of major origins and destinations by state and
town, commodities, and routes.
6. Freight Market Analysis of the Green Mountain Railroad Corridor: Final Report.
Prepared by Main Line Management Services, Inc. (in association with Rail Trac
Associates). (February 1999).

This report details the findings of the consultant team regarding the potential growth of
the market for rail-freight movement along the Rutland-Bellows Falls corridor. The
findings are based on shipper surveys, meetings with railroad and local officials, review
of existing literature, and assessment of current zoning. The study’s major findings
include:
•
•
•
•
•

•
•

Opportunities for growth of traffic are limited
Local restrictions and requirements impede rail-oriented development
Educational material is needed to help developers and the railroad negotiate the
local requirements
Log traffic and Liquid Petroleum Gas (LPG) are two markets with potential to
divert to rail from current highway based modes
Upgrading of the right-of-way to FRA class 2 or 3 standards would enable
freight trains to operate at up to 25 MPH or 40 MPH respectively and passenger
trains to operate at up to 30 MPH or 60 MPH respectively.
An opportunity exists for the corridor to act as a bridge between CN and CSX
routes by integrating more fully with the Vermont Railway System.
The potential for rail express and intermodal service in conjunction with
Amtrack’s Ethan Allen Express or Vermonter service could greatly reduce the
cost of providing passenger service in the corridor.

7. Five Year Rail Capital Development Plan Railway Clearance Survey: Task IVA, Phase II
Report. Prepared by Costello Lomasney & deNapoli, Inc and Gordon, Bua & Read, Inc.
(February 1997, revised August 1997).

This legislatively mandated report represents only one phase of the process of
determining obstructions to double-stack rail container movement throughout the state.
In this phase, a list of possible obstructions was verified to ensure that only obstructions
that actually violated the AAR plate H equipment envelope for double-stacked container
cars, factoring in the necessary buffers and track geometry. The report also gives detailed
accounts of each of these obstructions and determines a rough estimate of the cost to
correct the obstruction. Finally, the report asserts that the Bellows Falls tunnel is the
most immediate obstruction to double stack container movement, since it is both costly
to correct, and located on Vermont’s only regional main line.
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8. Statewide Travel Demand Model Development: Roadside Origin-Destination Survey.
Prepared by Vanasse Hagen Brustlin, Inc. (February 1995).

This technical report outlines VHB’s methodology for conducting their 1994 statewide
cordon O-D study to better help Vermont planners determine the passenger and truck
traffic moving into, out of, and through the state. The report details three aspects of the
study: how sampling survey results were checked to ensure reliability and accurate
coverage, the process of field data collection, and the costs of the sampling. The actual
survey results, as well as analysis, is not included in this report.
9. Trucking in Vermont Report to the Legislature. Prepared by the Commercial Vehicle
Enforcement and Safety (CVEST) Advisory and Enforcement Committees. (January 26,
1999).
This document is an initial report of the findings of the two CVEST committees charged
with statewide commercial vehicle planning. Included are a list of prioritized
recommendations from each committee to improve the safety and consistency of
commercial vehicle regulation. Discussion is devoted to Vermont’s permitting criteria in
comparison to other regional systems. Finally, the study advocates for a regional
approach to CV planning.
10. Automatic Vehicle Classification Report. Prepared by the Vermont Agency of
Transportation, Technical Services Division, Traffic Research Section. (April 1999).
This document contains the latest (as of April 1999) truck traffic counts broken down by
FHWA truck class for state routes ranging from interstate highways to local streets.
Each of the samples has met consistency criteria, such as a minimum sampling period
without holidays.
11. Vermont Airport Directory. Prepared by the Vermont Agency of Transportation. (1998).

This booklet summarizes the location and services of the state’s 17 public use airports
and airfields.
12. Evaluation of Potential Sites for the Relocation of the Burlington and Rutland Railyards.
Prepared by Vanasse Hagen Brustlin, Inc. (January 2000).
This report presents seven alternative sites for both the Burlington and Rutland
railyards. These fourteen sites are then evaluated with respect to development costs,
railroad operations, wetland/flood impacts, and historic signifigance.
13. VGIS Handbook: Part 2 – Standards Section G: Road Centerline Spatial Data Interim
Standard. Prepared by the Vermont Center for Geographic Information. (December 10,
1998).

This technical standards document defines the standardized procedure for updating the
official GIS coverage of roadway geometry for each town in Vermont. This is done to
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track the most updated version, and to ensure consistent entry of data into the statewide
model.
14. Transportation Improvement Program for Fiscal Years 2000-2002. Prepared by the
Chittenden County Metropolitan Planning Organization. (Adopted July 28, 1999).

This report is a summary of planned infrastructure improvements for fiscal years 2000 to
2002. It identifies individual projects, the purpose of the improvement, and the intended
funding sources. The scope is limited to Chittenden County improvements.
15. Statewide Transportation Improvement Program (STIP) for Federal Fiscal Years 20002002. Prepared by the Vermont Agency of Transportation.
This report discusses current transportation improvement projects across the state over
the 2000 to 2002 planning horizon. The STIP classifies projects on a town-by-town basis,
and identifies project funding requirements and sources.
16. Vermont State Rail Plan: 1986 Update. Prepared by the Vermont Agency of
Transportation. (September, 1987).
This statewide report describes the current rail lines operated within the state, including
major commodities carried, volumes, and right-of-way geometry. The report then
outlines proposed projects, abandonments, and other anticipated changes to the system.
Particular attention is devoted to the crossing improvement program.
17. OMYA Quarry Material Alternative Transport Legislative Study: Volume 1 – Economic
and Environmental Report. Prepared by R.L. Banks and Associates, Inc. (January 6,
1999).
This study explores alternative methods of transporting marble from OMYA’s marble
quarry in Middlebury, VT to their processing plant in Florence, VT. The alternatives
study is required because OMYA’s anticipated production in the next several years
would exceed the allowed truck volume if all shipment is done by the current method.
This volume presents the alternatives studied, and evaluates the costs, traffic impacts,
and environmental effects of each alternative.
18. OMYA Quarry Material Alternative Transport Legislative Study: Volume 2 –
Appendices, Economic. Prepared by R.L. Banks and Associates, Inc. (January 6, 1999).
This study explores alternative methods of transporting marble from OMYA’s marble
quarry in Middlebury, VT to their processing plant in Florence, VT. The alternatives
study is required because OMYA’s anticipated production in the next several years
would exceed the allowed truck volume if all shipment is done by the current method.
This appendix details the economic calculations used to derive the alternative project
costs.
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19. OMYA Quarry Material Alternative Transport Legislative Study: Volume 3 –
Appendices, Environmental. Prepared by R.L. Banks and Associates, Inc. (January 6,
1999).

This study explores alternative methods of transporting marble from OMYA’s marble
quarry in Middlebury, VT to their processing plant in Florence, VT. The alternatives
study is required because OMYA’s anticipated production in the next several years
would exceed the allowed truck volume if all shipment is done by the current method.
This Appendix examines the wetlands, archeological, and historic structure impacts of
the proposed alternatives..
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The freight traffic flow data for Vermont have been drawn from two distinct data bases:
TRANSEARCH/IFVDB (Intermodal Freight Visual Data Base) for the domestic U.S.
origins and terminations, and TRANSEARCH Canada/U.S. Each of these databases
utilizes distinctly different data sources and processing methodologies.

Domestic U.S. Data
The IFVDB is the culmination of fifteen years of development and production of the
TRANSEARCH database of freight traffic flows. TRANSEARCH utilizes a multitude of
mode-specific data sources to create a picture of the nation’s freight traffic flows on a
market-to-market commodity basis. The IFVDB further refines the geographic market
identification to the county level.

Development of TRANSEARCH Data
TRANSEARCH is created each year using the following sources and development steps:
1) The Annual Survey of Manufacturers is processed to establish production levels by
state and industry.
2) The STB Rail Waybill Sample is processed to develop all market-to-market rail activity
by industry.
3) The Corps of Engineers Waterborne Commerce data is processed to develop all
market-to-market water activity by industry.
4) FAA Enplanement Statistics and airport-to-airport cargo volumes, used in conjunction
with information on commodity volumes moving by air from the Commodity Flow
Survey are used to create detailed air flows.
5) The rail, water and air flow data are deducted from the ASM-based production data to
establish preliminary levels of truck activity.
6) Reebie Associates’ proprietary Motor Carrier Data Exchange Program provides
information on actual market-to-market trucking industry movement activity. The
Data Exchange Program includes carriers from both the private and for-hire segments
of the industry, in both the truckload and LTL sectors. The truckload sample covers
about 6% of the market, and our LTL sample is about 40%. In total, information is
received on over 75 million individual truck shipments. By way of comparison, the
government’s Commodity Flow Survey covers about 12 million shipments, spread
across all modes, and the Rail Waybill’s sample rate is about 2.5%.
− TRANSEARCH is refined into the IFVDB with county-to-county market detail
through the use of both Reebie Associates’ Motor Carrier Data Exchange inputs,
and FREIGHT LOCATER database of shipping establishments.
Cambridge Systematics, Inc.
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− FREIGHT LOCATER provides information about the specific location of
manufacturing facilities, along with measures of size (both in terms of employment
and annual sales) and a description of the products produced. This information is
aggregated to the county level, and used as the first step in assigning production
the more detailed geographic areas.
− Much of our Data Exchange inputs from the trucking industry are provided by zip
code. The zip code information is translated to counties, and used to further refine
production patterns. A compilation of county-to-county flows and a summary of
termination activity is used to develop destination assignments.

Limitations of U.S. Domestic Data
1) Coverage of truck traffic is limited for non-manufactured products. Truck movements
of coal and fresh fruits and vegetables are included in the data, but truck movements
of other non-manufactured items, such as grains, ores, minerals, and wastes are not
covered.
2) Traffic movements originating in warehouses or distribution centers are shown as
commodity code 5010. Specific details on the types of items being moved is not
available. This is also true for the truck portion of rail/truck intermodal activity (code
5020), and the truck drayage of air freight activity (code 5030).
3) The inland or surface movement of import and export traffic volumes is included in
the data. However, the flow patterns of this activity are based on the movement
patterns of domestic sourced goods in the same market areas, and are not specific to
import/export activity.

Canada/U.S. Data
Canada/U.S. traffic data is developed from cross border information compiled by Statistic
Canada. The raw data covers State to/from Province movements by 4-digit commodity.
The mode coverage of the Canada/U.S. data is not as detailed as for domestic U.S.
activity, which disaggregates rail into carload and intermodal activity, and truck into
truckload, LTL, and private. The Canadian data only provides aggregate numbers for rail
and truck.
The Canada/U.S. data is assigned to county levels using the patterns of domestic
production and consumption. This technique has been successfully utilized for many of
Reebie Associates’ clients in the past.
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S TAT E W I D E F R E I G H T S T U D Y

Motor Carrier Survey
Respondent’s Name
Company Name
Address

Title
Telephone
E-mail

If we have questions, can we contact you?

Yes

No

Terminal Operations
1. How many terminals does your company operate in Vermont? Please check the most appropriate. If “0,” skip to #5.
0
1
2-5
6-9
10-15
16-20
21-25
26+
2. How many doors does your facility(ies) have?
3. What is the average number of trucks inbound to each of your facilities in a month?
4. What is the average number of trucks outbound from each of your facilities in a month?
5. What is the average number of loads you carry in a month?
6. Do you usually have a backhaul?

Yes

No

Operations
7. How many power units do you operate in Vermont? Long-haul:

Pick-up and Delivery:

8. How many trailers does your company operate in Vermont? Please check all that apply and give the number.
28-foot:
48-foot:
53-foot:
Other:
9. What is the average length of haul for your vehicles serving Vermont? Please check the most appropriate.
1-25 miles
26-49 miles
50-99 miles
100-249 miles
250-500 miles
501+ miles
10. What products does your company haul (into/out of/through) Vermont? Please check all that apply.
Automobiles
Concrete
Electrical Equipment
Fabricated Metal
Products
Farm Fresh Products/
Dairy Products
Furniture
Glass

Hazardous Materials
Household GoodsMovers
Lumber/Processed
Wood Products
Machinery
Metallic Ores
Non-metallic minerals
Paper/Paper Products

Parcels
Petroleum Products
Processed Foods
Raw Forest
Products/Logs
Refuse
Retail Store Delivery
Rubber/Plastic
Stone

Transportation
Equipment
Textile Products
Wood Pulp/Wood
Products
Other:
Other:
Other:

11. Which commodity is your primary freight hauled in Vermont?

12. What are the primary roads you use in Vermont? Please indicate route number.

13. What road(s) do you use as primary point(s) of entry into Vermont? Please indicate route number and location.

14. What road(s) do you use as primary point(s) of exit from Vermont? Please indicate route number and location.

15. What percentage of your loads destined for Vermont involve intermodal movements?
0

1-24%

25-49%

50-74%

75-100%

16. What intermodal terminals (rail, water, and air) do you most often use for these movements? Please indicate
city/town and state.
17. What percentage of your loads originating in Vermont involve intermodal movements?
0

1-24%

25-49%

50-74%

75-100%

18. What intermodal terminals (rail, water, and air) do you most often use for these movements? Please indicate
city/town and state.
19. What percentage of your inbound freight shipments originate in a foreign country?
0

1-24%

25-49%

50-74%

75-100%

20. In what countries do these international shipments most often originate? Please also indicate the primary
routes used to enter the United States, if known:

21. What percentage of your outbound freight shipments are destined for a foreign country?
0

1-24%

25-49%

50-74%

75-100%

22. For what countries are these international shipments most often destined? Please also indicate the primary
routes used to exit the United States, if known:

M O T O R

C A R R I E R

S U R V E Y

Infrastructure Issues
23. What is the closest major highway intersection to your facility?
24. How many miles is it to the nearest Interstate Highway? Please check the most appropriate.
1-5

6-10

11-25

26-50

50+

25. Does the existing limit on 53-foot trailer access to certain Vermont roads affect your operation?
If yes, please explain.
No

Yes

26. What are the strengths of Vermont’s freight infrastructure?

27. What physical impediments/bottlenecks currently exist in Vermont’s freight infrastructure?

28. Please provide any additional comments, concerns or recommendations regarding Vermont’s infrastructure.

M O T O R

C A R R I E R

S U R V E Y

Vermont Agency of Transportation
in Partnership with the Chittenden County MPO

S TAT E W I D E F R E I G H T S T U D Y

Shipper/Receiver Survey
Respondent’s Name
Company Name
Address

Title
Telephone
E-mail

If we have questions, can we contact you?

Yes

No

Overview of Operation
1. How would you describe your operation? Please check all that apply.
Manufacturer
Warehouser/Distributor
Service/Utility
Other
2. How many people does your company employee in Vermont? Please check the most appropriate.
1-9
10-25
26-50
51-100
101-500
500+
3. Where are you located (town, county, state)?
Is this your headquarters?
Yes
No

Inbound Freight Flows
4. What is your primary inbound freight?
5. Where are your major suppliers located? Please provide the name of the city/town and state.
6. Does any of your inbound freight originate from foreign countries? If yes, please indicate which countries and
which ports or gateways are used.
No
Yes
7. On average, how many days of inbound inventory does your facility keep on-site?
8. What modes do you use to transport your inbound shipments? Please check all that apply and note key
routes, frequency of shipments and average monthly volumes.
Key Routes
Truck
Rail
Water
Air

Frequency of
Shipments

Average Monthly
Volume

Outbound Freight Flows
9. What is your primary outbound freight?
10. What geographic market(s) do you serve?
11. On average, how many days of outbound inventory does your facility keep on-site?
12. Is any of your outbound freight destined for foreign countries? If yes, please indicate which countries and
which ports or gateways are used.
No
Yes
13. What modes of transportation do you use for your outbound shipments? Please check all that apply and note
key routes, frequency, and average monthly volumes.
Frequency of
Shipments

Key Routes

Average Monthly
Volume

Truck
Rail
Water
Air

Truck and Highway Usage
14. What type of ground transportation services do you use?
Private Fleet
Common Carrier
Contract Carrier
Third-Party Logistics

Leased Equipment

Dedicated Transportation Management

15. What type of equipment is utilized to ship your freight? Please check all that apply and indicate the number.
Length of Each Trailer Unit

Number of Units in Operation
Single Unit
Tractor
Trailers
Containers

16. What is the closest major highway intersection to your facility?
17. How many miles is it to the nearest interstate highway from your facility? Please check the most appropriate.
1-5
6-10
11-25
26-50
50+

S

H I P P E R

/ R

E C E I V E R

S U R V E Y

Rail Usage
18. Does your facility have a rail siding?
No
Yes
If yes, how many railcars can it accommodate at once?
19. Where is the closest railyard to your facility located? Please provide the name of the city/town and state.
Do you use this railyard?

Yes

No

Infrastructure Issues
20. Does the existing limit on 53-foot trailer access to certain Vermont roads affect your operation? If yes, please explain.
No
Yes

21. Would you consider shipping/receiving your goods via a different mode of transportation? If yes, please
explain what factors would influence your decision.
No
Yes

22. What are the strengths of Vermont’s freight infrastructure?

23. What physical impediments/bottlenecks currently exist in Vermont’s freight infrastructure?

24. Please provide any additional comments, concerns or recommendations regarding Vermont’s infrastructure.

S

H I P P E R

/ R

E C E I V E R

S U R V E Y

7+

6

5

4

3

2

Tires:___

Driver Refused

Driver Not Sure

Empty

Loaded

(circle one)

Are you loaded or empty?

ASK

_______________

_______________

Other _________________

Railyard or Port or Airport

Retail

Mill

Construction Site

Field Site or Quarry

Truck Terminal

Factory/Manuf. Plant

_______________

_______________

Other _________________

Railyard or Port or Airport

Retail

Mill

Construction Site

Field Site or Quarry

Truck Terminal

Factory/Manuf. Plant

Warehouse/DC

PU or DO
_______________

_______________
_______________
_______________

State: _____________________

City: ______________________

Home base of business:

_______________

_______________

Other _________________

Railyard or Port or Airport

Retail

Mill

Construction Site

Field Site or Quarry

Truck Terminal

Factory/Manuf. Plant

Warehouse/DC

Don't know __________ Empty __________ Commodity ____________________________________

What will you be carrying?

Entry/Exit Road(s) and Route: ___________________________________

What is your destination? ______________________________

If yes, what is your origin? _____________________________

Do you know what your next load is? _______ yes _______ no

How often do you make this trip? _______ per ______

_______________

_______________

Other _________________
Commodity

Railyard or Port or Airport

ICC: ___________________

Mill

Other:______________

or

Construction Site

No Trailer
Retail

Field Site or Quarry

Tandem/Double Trailer

U.S. DOT: ______________

Truck Terminal

Factory/Manuf. Plant

Tanker

Auto Carrier

Warehouse/DC

PU or DO
PU or DO
PU or DO
_______________
_______________
Pick up/Drop off? _______________

Describe VT _______________ _______________ _______________
Entry/Exit Points _______________ _______________ _______________
and Route _______________ _______________ _______________

_______________

_______________

Address or Cross _______________ _______________ _______________
Streets (if in VT) _______________ _______________ _______________

_______________

End Point

4

_______________

Warehouse/DC

_______ no

Next Stop
After Here

3

State _______________ _______________ _______________

(circle one)

53' Trailer? _______ yes

Last Stop
Before Here

2

City _______________ _______________ _______________

Start Point

1

Facility Type

Total Vehicle Length: ______

Survey ID: ______________________

Number of Stops Before Here ____________ Number of Stops After Here _____________ Total Stops _____________

Flatbed

Container/Trailer

Utility

Straight (single unit)

(circle one)

Truck/Trailer Type

(circle one)

Axles

Time: _________________

OBSERVE

Location/Direction: _____________________________ Date: ________________ Interviewer: ____________________________
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The following are the contact names for the private companies and state agencies
contacted and interview during this study.
Erica Burl, Branch Manager
A.N. Deringer, Inc.
Highgate Springs, VT
Donald Caster, Director of U.S. Sales
A.N. Deringer, Inc.
St. Albans, VT
Mac McFeeters, District Manager
A.N. Deringer, Inc.
St. Albans, VT
Sandra Dragon, President
Associated Industries of Vermont
Montpelier, VT
Doran Metzger
Associated Industries of Vermont
Montpelier, VT
Rona Bruneau, Vice President
B & B Trucking, Inc.
Orleans, VT
Beecher Eurich
Logistics Operation Manager
Ben & Jerry’s
Burlington, VT
Ed Moore
Burlington Business Association
Burlington, VT
J.J. Hamilton, Manager
Burlington International Airport
South Burlington, VT
Don Carpenter, Owner
Bob Hunt
Carpenter Transport
Burlington, VT
Peter Plumeau
Joseph Segale
Chittenden County MPO
South Burlington, VT
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Sonny Audette
City of South Burlington
South Burlington, VT
William Keogh
The Farrel Distributing Corp.
South Burlington, VT
Joseph DuBois
General Dynamics
Burlington, VT
Sam Matthews
Greater Burlington Industrial Corporation
Burlington, VT
Eleni Churchill
Vermont Agency of Transportation
Montpelier, VT
Paul Tober, Senior Planner
Vermont Agency of Transportation
Montpelier, VT
Richard Turner, Aviation Program Manager
Vermont Agency of Transportation
Montpelier, VT
Kiersten Bourgeois, Economic Development Specialist
Vermont Department of Economic Development
Montpelier, VT
Richard Smith, Deputy Commissioner
Vermont Department of Economic Development
Montpelier, VT
David Wulfson, President
Vermont Railway
Burlington, VT
Jerome Hebda, Vice President
Vermont Railway
Burlington, VT
Ted Dunn, Branch Manager
Yellow Freight System
Rutland, VT
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Methodology for Evaluating Freight
Transportation Projects
The needs of freight transportation have typically not been well-addressed in
metropolitan and statewide transportation planning processes. Planning methods are
mostly heavily focused on mobility, safety, and other benefits and impacts related to
passenger travel. Yet a strong economy is based on the efficient movement of goods as
well as people. Access to good freight transportation is an important factor in the
locational decisions of many businesses and industries. In addition, efficient freight
transport strengthens existing businesses and reduces the cost of goods to consumers.
Recent legislation and a growing awareness of the importance of freight movement has
lead to increased consideration of freight-related needs nationwide.
More explicit consideration of freight can strengthen the transportation planning process
in two ways. First, benefits to freight movement – for example, time savings and vehicle
operating cost savings for truckers – can be included in the overall evaluation of a project’s
costs and benefits, which may include benefits to passenger travel as well. Second, projects that primarily are focused on freight – e.g., an access road to a rail intermodal terminal – can compete for funding on an equal footing with more traditional projects.
This section first outlines a generic methodology for evaluating transportation projects.
The methodology is intended to assist in prioritizing projects based on their anticipated
benefits and costs, and can be applied specifically to freight-related projects or generally to
all transportation projects. The relationship of this methodology to existing prioritization
systems – for example, the Vermont Rail Capital Investment Policy Plan – is then
discussed. Options for considering freight benefits within the broader context of
transportation project planning and prioritization also are discussed.
The basic premise of the methodology outlined here is that projects are directed at
achieving one or more goals and objectives. These goals and objectives may include (for
example) system preservation, mobility improvements, economic development, improved
safety, or reduced community and environmental impacts. Furthermore, measures of performance can be identified (e.g., travel time savings, accident reductions) to describe the
effectiveness of each project at achieving its intended objectives. The measures of
performance and cost-effectiveness provide a basis for evaluating and comparing projects.
Since measures of performance may differ based on a project’s mode and overall objectives, grouping projects into similar categories and prioritizing within each category can
assist in comparing “apples to apples.” Once this is done, broader prioritization and
funding decisions can be made among project and modal categories.
To ensure that freight benefits are being considered, the range of performance measures
should fully reflect impacts on freight as well as passenger travel (e.g., time/cost savings
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to truckers, or local economic development benefits). Also, the project prioritization system should be evaluated to ensure that projects that primarily benefit freight receive fair
consideration.
In addition to evaluation and prioritization approaches, this section also discusses some
approaches to the measurement of the freight-related user and economic benefits of transportation projects.

 Generic Evaluation Approach
The steps of a generic approach for evaluating freight and other transportation projects
(shown in Figure E.1) are described below. First, overall goals and objectives for projects
are defined, and corresponding performance measures are identified. Candidate projects
are then assembled, and these projects are categorized by type and related to specific goals
and objectives. Performance measure data are then developed for each project. Based on
these performance measures, projects are then ranked or prioritized within the overall
project type category. Finally, overall funding priority decisions are made among categories.

Define Goals and Objectives
The first step in evaluating freight projects is to define the overall goals and objectives that
are to be achieved through these projects. This work has largely been done already.
Overall goals for transportation projects are identified through the CCMPO’s
transportation improvement plan, VAOT’s statewide transportation policy plans and
long-range transportation plan, and regional transportation plans. Goals for rail projects
have specifically been identified in the Vermont Rail Capital Investment Policy Plan. A
review of existing goals suggests the following as a starter list of freight-relevant goals:
• Preserve and maintain the system;
• Enhance safety;
• Minimize environmental and community impacts; and
• Foster economic development.
Improving mobility is a goal that is relevant to passenger transportation benefits. In
addition to these outcome-oriented goals, more specific objectives and strategies may be
identified as a way to achieve these goals. For example, maintaining key in-state freight
networks and connecting to the Northeast and North American networks are two strategies that directly relate to economic development. Developing partnerships with the private sector can help to achieve these goals as well as to ensure that effective and beneficial
projects are selected.
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Figure E.1 Evaluation and Prioritization Approach
Define Goals and
Objectives

Identify
Performance
Measures

Develop
Performance
Measure Data

Develop List of
Candidate Projects

Rank or Prioritize
Projects Within
Categories

Categorize Projects
by Mode and Type

Prioritize Funding
Among Project
Categories

Define Performance Measures
Performance measures relate to a specific goal or objective and identify how effectively
the strategy will achieve that objective. The best performance measures are those that
describe most closely the goal being achieved. Because of data and analytical limitations,
however, other related performance measures must sometimes be selected. For example,
the effects of railroad bridge clearance improvements on total goods transport costs may
not be known, so an alternative measure such as existing freight volumes along the corridor may be used to assist in prioritization. The proposed evaluation methodology, while
recognizing these limitations, nevertheless requires that the best available information on each
significantly impacted measure of performance be assembled and compared.
Some potential measures of performance related to the above goals are illustrated in
Tables E.1 through E.4. These tables also specify the units of measurement as well as
general methods that can be used to develop these measures.
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Table E.1 Preserve and Maintain System
Measures of Performance

Measurement Units

Direct Measures
Life-Cycle Costs
Proxy/Related Measures
Current Condition (used in conjunction
with acceptability thresholds)

Measurement Methods

Life-cycle dollar cost of maintaining
system at given level of quality

Life-cycle cost analysis

Pavement Serviceability Rating
(PSR), remaining useful life, etc.

Asset evaluation methods

Table E.2 Enhance Safety
Measures of Performance
Direct Measures
Reduction in crashes

Measurement Units

Reduction in crashes by type/severity

Measurement Methods

Operational analysis
Aggregate measures (i.e., accidents
per VMT by facility type)

Reduction in crash costs

Reductions in crashes by type/severity
x monetary value of savings per crash

Monetary valuations from DOT
guidance/economic studies

Proxy/Related Measures
(none)

Table E.3 Minimize Environmental and Community Impacts
Measures of Performance
Direct Measures
Emissions/Air Quality

Measurement Units

Emissions by pollutant type
Air quality at receptors

Measurement Methods

Emission factors by mode,
operating characteristics, etc.
Emissions dispersion model

Noise

Noise levels by location

Noise models

Community Quality

Subjective assessment (based on visual,
noise, connectivity, land use, etc. impacts)

Community impact assessment methods

Other Environmental Measures

Wetland/sensitive habitat loss, runoff,
greenhouse gas emissions, etc.

Various

Amount of traffic by type and location

Traffic forecasts

Proxy/Related Measures
Traffic Volumes
E-4
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Table E.4 Foster Economic Development
Measures of Performance

Measurement Units

Measurement Methods

Direct Measures
Business cost savings

Savings of transport costs (volume of
goods moved x cost savings per unit
of goods)

Quantify operational savings (e.g.,
time savings, reliability, accident
reduction)
Place value on operational savings
(e.g., $/time)

Business expansion

Increased jobs, sales, etc.

Business attraction

New businesses attracted, jobs, sales,
GRP, etc.

Economic models (relate cost savings
to business expansion and attraction)
Qualitative assessment of potential for
business expansion and attraction

Proxy/Related Measures
Operational benefits
(time savings, operating
cost savings)

Total savings (volume of goods
moved x savings per unit of good)

Operational analysis

Reliability

Improvement in travel time/delivery
reliability for mode/corridor

Operational analysis

Access

Whether location is accessible to
X-grade rail or truck network (i.e.,
double-stack container rail network)

Systems analysis

Develop List of Candidate Projects
Candidate freight projects may be proposed through state, local, and private sector input.
Projects also may be identified through prior state and local studies of freight needs;
recommendations from freight stakeholder committees; interviews with public and private sector officials; or other public involvement techniques. Input should be solicited
from all relevant modes, including highway, rail, air, and intermodal programs, as well as
from stakeholders in all geographic areas.
An example of a list of candidate projects, compiled by the Chittenden County Metropolitan
Planning Organization (CCMPO) for the Burlington area, is shown in Table E.5. The list
was compiled based on a focus group held with freight stakeholders. CCMPO compiled
this list in a matrix format, and identified the purpose, modes affected, project partners,
severity of the issue, timeframe, project goals, issues and opportunities addressed, and
project status for each project. This list is based on the input from the attendees of the
focus group and the CCMPO staff. It does not represent an exhaustive list of all freight
projects or issues. The full project matrix is provided at the end of this appendix.
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Table E.5 Sample List of Candidate Freight Projects1
Project

Purpose

Capital Projects
Install automated rail switches at rail interchange in
Essex Junction

Eliminate the delay caused by the manual, outdated
rail switch system in Essex Junction

Relocate the Burlington Railyard to a more accessible
location and expand the facilities

Improve railyard operation, provide for future expansion and provide redevelopment opportunity on
Waterfront

Identify and develop sites for transload and container Address the need for an increased number of
ramp facilities
rail/truck transfer stations and rail sidings in the
county
Complete the Circumferential Highway

Improve Interstate access throughout the county, provide direct access to I-89 for IBM and Essex Town
Center

Add a spur to the Circumferential Highway which
extends to the Bayside area (Formally known as the
Parkside Connector)

Address limitations in the highway network for access
to the Bayside area (e.g., Rt. 127)

Complete the Southern Connector

Improve Interstate access throughout the county,
direct access to Burlington’s industrial area, downtown and railyard, improve mobility in the U.S. 7
corridor

Shelburne Road Widening

Increase capacity on U.S. 7 between Shelburne and
South Burlington to address congestion and safety
problems

Construct a new interchange at the intersection of
VT 116 and I-89

Alleviate circuitous routes for trucks, improve access
to BIA

Construct a ramp connection between Dorset Street
and the I-89 Northbound access ramp

Reduce congestion at Exit 14 and along Williston
Road, Improve Access to BIA

Relieve congestion on Williston Road

Evaluate, select and implement congestion mitigation
measures for Williston Road such as ITS strategies,
access management, additional capacity, and alternative routes

Identify key traffic corridors and develop and imple- Reduce travel times by optimizing traffic signals in
ment a program for optimizing signalized intersections key corridors throughout the county
Develop a real-time traffic information system that
collects and distributes real-time traffic data
throughout the county

Provide up to date traffic information that allows personal travelers and freight movers to select the best
route reducing delays and minimizing impacts to
local streets

Identify key problem intersections and road segments Identify and address congested intersections and road
and develop plans for mitigating congestion and
segments throughout the Chittenden highway system.
eliminating geometric constraints

1

Draft list compiled from Chittenden County MPO Freight Stakeholders Focus Group, August 2000
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Table E.5 Sample List of Candidate Freight Projects (continued)
Project

Purpose

Programmatic and Policy Actions
Develop a pre-approved county truck network based Reduce the time and expense necessary to aquifer
on uniform weight limits, including local highways to permits for truck trips across multiple jurisdictions
alleviate the detours and administrative expenses for
carriers
Develop and implement a public outreach program,
including the regional freight study findings, to educate the public

Educate the public regarding the economic importance and significance of freight movement for the
county

Develop and implement a county-level construction
Reduce delays resulting from multiple projects occuractivities program that coordinates among all projects ring at the same time along the same routes
planned for a construction season
Develop a freight and passenger trip expansion plan
for Burlington International Airport

Meet growth in both passenger and cargo activities

Identify weight limits and other restrictions to truck
traffic crossing the Winooski River. Consider raising
weight limits or providing additional crossings.

Provide more Winooski River crossings available for
truck access.

Develop a congestion mitigation plan for the U.S. 7
corridor

Stakeholders identified the need for the mediation of
congestion on U.S. 7, especially south out of Burlington

Categorize Projects by Mode and Type
Once a list of candidate projects is developed, projects can be categorized by mode and
type. Types of projects might include (for example) rail grade crossing separation, highway geometric improvements, and intermodal (rail/truck) terminal improvements.
The categorization of projects is meant to assist in the evaluation and prioritization process. Projects within a single category will tend to share similar goals and objectives, performance measures, and evaluation methods. For each category of project, a primary goal
can usually be identified (e.g., highway repaving is directed at preservation and maintenance). It also is likely that similar types of data will be available for projects within the
same category, and therefore, comparable performance measures can be constructed. This
facilitates the comparison of projects within categories. Different categories of projects, in
contrast, may have different goals and available data, and therefore direct comparison of
projects across categories is more difficult. It is recommended, instead, that an overall
prioritization of funds among categories be performed at a later stage, once the available
information on project effectiveness has been fully assembled.
Table E.6 provides a sample list of project categories and the primary goals at which each
category is directed.
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Table E.6 Sample Project Categories and Goals
Economic
Development

Safety

Operational improvements

P

*

Modern standards (weight, clearance, speed)

P

Project Category

Environment &
Community

Preservation &
Maintenance

Rail Projects

Grade separation

*
P

*

Highway Projects
New access (new roadway, interchange)

P

*

*

Capacity increases

P

*

*

Traffic operations improvements (signalization, ITS, etc.)

P

S

Geometric improvements

P

S

Access improvements (i.e., network of uniform weight limits)

P

Highway maintenance

*

*

P

Intermodal Projects
Rail/truck transfer sites

P

*

Truck access to terminals

P

*

Other project categories…

P = Primary goal
S = Secondary goal
* = Other potentially significant impact

Develop Performance Measure Data for Each Project
The next step is to assemble data, to the extent available, that indicate the potential performance/benefits of each project. In some cases, such data may already have been produced as part of a separate study. In other cases, some additional evaluation work may
need to be performed. The level of evaluation may range from minimal to extensive,
depending upon the available resources, evaluation methods, and size of the project(s)
being evaluated. Taking the example of improved access to an intermodal terminal, a
basic analysis might estimate the benefits per truck accessing the terminal and multiply
this by the total volume of trucks accessing the terminal. A more in-depth analysis might
use a combination of quantitative models and qualitative assessment to investigate factors
such as potential modal diversion, as well as benefits to the regional economy as a result
of cost savings and business expansion.
Projects with benefits in multiple goal areas or modes may receive a higher priority than
projects with only a single type of benefits. For example, two grade-separation projects
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with similar safety benefits may be prioritized differently if one also results in significant
operational improvements to the highway network.
If quantitative measures of performance simply cannot be developed as a result of data or
analytical limitations, it is recommended that a qualitative ranking scale be established for
key performance measures to help differentiate among projects. This ranking scale can
depend on two basic factors: 1) the magnitude of benefit per unit of goods moved; and
2) the amount of goods movement benefiting from the project. For example, for roadway
geometric improvements, the benefit might be ranked according to the increase in average
speeds made possible, combined with the volume of truck traffic on the roadway (potential new traffic also should be considered as benefiting).

Rank/Prioritize Projects Within Categories
Once performance data have been assembled, projects may be ranked or prioritized
within categories based on their effectiveness as compared to their costs. The simplest
case is one in which the projects have one primary performance measure – e.g., accident
reductions – which can then be divided by the cost of the project to obtain a cost-effectiveness
measure (e.g., cost per accident reduced.) Projects can then be ranked according to costeffectiveness.
If there are multiple relevant performance measures, an investigation should first be done
as to how closely these performance measures are correlated (e.g., travel timesavings and
economic development benefits are likely to be highly correlated). If this is the case, the
prioritization can proceed using one of the measures, with the other as a crosscheck. If the
measures are not strongly correlated – or, in fact, are at odds with each other – the measures will need to be weighted. This may be done by assigning a quantitative weight to
each measure and combining them, or it may be done through the judgment of a committee.
Other important considerations also may be introduced. For example, it may be desired
to achieve some level of geographic equity in the distribution of projects. In this case,
some projects with lower cost-effectiveness may be more highly prioritized in order to
achieve a better geographic distribution. Also, fatal flaws – such as loss of critical environmental habitat or strong community opposition – may sometimes come into play. In
cases in which multiple measures are relevant, it may be easier to categorize projects by
priority (i.e., high, medium, low), rather than attempting to list them in rank order.

Allocate Funds Among Categories
The last step in the prioritization process is to allocate overall funding (amounts or percentages) among categories. This process will rely to the extent possible on the performance measures developed for the within-category assessments. However, it also will be to
a large extent subjective because of the difficulty of comparing projects with different
goals (i.e., preservation versus economic development) in similar terms. The allocation of
funding among categories reflects both the importance of the goals to be achieved by that
category of projects, as well as the (cost)-effectiveness of the projects within that category
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of achieving its goals. To the extent that similar primary performance measures exist for
different categories, these measures can be compared for the highly prioritized projects in
each category to ensure that the benefits per unit cost are on the same order of magnitude.
The prioritization (allocation of funding) among categories is then performed separately
from the within-category prioritization. For example, funding can be allocated to rail versus highways separately, and then within the various rail and highway project categories.
As an intermediate step, it may be desirable to group similar project categories into “metacategories,” and then prioritize both within and among these “meta-categories.” For
example, projects could be rolled in to broad modal categories – e.g., rail, highway, air,
and intermodal. Alternatively, projects could be grouped into broader categories reflecting
the primary objective of the project (economic development, safety, environment/community,
and system preservation.) This second approach in particular would facilitate a more
comprehensive comparison in which the most cost-effective projects in each category were
selected.
In the end, it is likely that there will be some iteration between the overall allocation step,
within-category prioritization, and possibly even the total allocation of funds available.
For example, once total available funds are known and allocated among categories, it will
become apparent which projects can be funded immediately and which cannot. This may
prompt some re-evaluation of the allocations (i.e., if planners feel that important projects
in one category have been neglected while less-important projects in another category
have been funded.) Ultimately, if key projects are still not funded after these adjustments,
it is possible that additional funds may be sought for specific projects.
Broad studies of transportation needs and benefits can assist with this prioritization process. Studies may be performed (for example) on the amount of funding required to
maintain pavement condition at an acceptable quality, or on the overall benefits to the
state of upgrading major rail corridors to handle double-stack traffic. The economic benefits versus costs of double-stack upgrades could be compared to those of other projects
aimed at economic development, such as truck route improvements, to determine which
projects are the highest priority from this standpoint.
Table E.7 shows a sample matrix for comparing performance measures among projects
and project categories. Alternatively, smaller matrices could be constructed focusing on
specific categories, with only the primary goal(s) and corresponding performance measures shown. This can help simplify and focus the evaluation, especially when multiple
performance measures and numerous projects are involved.
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Etc.

2. Truck Access to Rail

Etc.

Project #1

Intermodal Projects
1. Terminal Capacity

Etc.

Project #1

2. Geometry Improv.

Etc.

Project #1

Highway Projects
1. Repaving

Etc.

Project #1

2. Bridge Clearance

Etc.

Project #2

Project #1

Rail Projects
1. Grade Separation

Performance Measure

Goal

Project
Cost
Economic Development
Operating
Business
Cost Savings
Growth

Safety
Crash Cost
Savings

Environment/Community
Emission
Community
Reductions
Impacts

Table E.7 Sample Performance Evaluation Matrix

Preservation/
Maintenance
Remaining
Service Life

Other Factors
Local
Private-Sector
Support
Support
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 Relationship to Existing Prioritization Systems
Capital Investment Prioritization Systems
The approach described above can be used in conjunction with existing prioritization
systems or applied separately. Vermont has already adopted prioritization systems specifically directed at rail capital investments and airport capital investments. In addition,
the state has a spreadsheet-based “uniform methodology” that it has primarily used to
evaluate highway projects. The prioritization of highway projects is further assisted by
input from the CCMPO and the Regional Planning Commissions (RPC), which are asked
to identify their priority needs. The CCMPO has developed its own project evaluation
system that is uses to prioritize its transportation projects. These needs are then submitted
to the state for overall prioritization.
The rail investment, airport investment, and “uniform” methodology can be utilized
within the above framework, to help prioritize projects within modal categories. Each
framework implicitly accounts for project performance measures, by assigning points to
projects based on whether and how well they address various factors. A benefit of this
system is that different performance measures are placed into the same terms (“points”)
and can be directly compared in this manner. A drawback is that the assignment of points
is (by necessity) arbitrary, and may bias the outcome toward or against certain types of
projects or outcomes. While point-based prioritization systems may work well within
project categories or modes, it is unlikely that a single system will be able to adequately
make tradeoffs among all project types and modes at a regional or statewide level.
It is recommended that decision-makers check the reasonableness of the outcomes of these
existing project prioritization systems against their own judgment and intuition. Establishing a matrix of project impacts can assist in this effort. Table E.7 is an example of this
type of matrix. Projects also could be rated as high, medium, or low for each impact category. Projects with high cost-effectiveness ratings and no fatal flaws should be expected
to emerge as candidates from the prioritization process. In contrast, projects with modest
cost-effectiveness, or with fatal flaws such as unacceptable community impacts, would not
be selected. The outcomes of such a qualitative assessment would be compared to the
outcomes from the quantitative prioritization process.

Freight Versus Passenger-Focused Evaluation
In most cases, transportation projects will benefit both passenger and freight travel to
varying degrees, rather than only benefiting one or the other. The freight evaluation process outlined above is not meant to be distinct from a passenger-focused evaluation process. Instead, it is meant to be a generic framework that includes all projects, regardless of
their focus. If projects with freight benefits were evaluated through a separate process, the
question would remain of how to compare the results of the freight evaluation process
with the standard evaluation process.
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As an alternative to a separate process, it is recommended that performance measures
specifically relevant to freight (e.g., economic development) as well as appropriate data
sources and measurement methods (e.g., time and cost savings to truck traffic) be explicitly
included in a single evaluation process that considers both passenger and freight benefits.
As previously discussed, the difficulty of comparing projects with different objectives and
measures can be addressed partly by placing projects into similar categories (which may
include categories of freight-focused projects) and prioritizing within those categories.
Methods also exist for placing some benefit measures in similar terms, e.g., monetizing
travel time savings for both trucks and passenger travel.
An assessment of projects from a freight standpoint could serve as a check on the effectiveness of the prioritization process at considering freight issues. If projects that show
strong cost-effectiveness for improving freight movement fail to be included, the prioritization process may need to be revised to give more consideration to freight-related benefits. Alternatively, a separate pot of funds can be set aside for freight-specific projects, e.g.,
to fund intermodal access improvements, if such improvements are projected to result in
net benefits to a region or the state.

 Evaluation Methods
Relationships Among Freight Improvements and Impacts
There are a number of steps in translating a particular freight improvement into outcomes
such as economic growth or safety improvements. These steps are shown in Figure E.2.
(The dashed boxes and arrows represent key data inputs.) Freight improvements are first
translated directly into operational changes such as speed of travel, delay, reliability, or
crash reductions. Operational changes also may result in changes in traffic patterns, specifically, in the amount, mode, or location of travel. Changes in traffic patterns may result
from network diversions (taking a different route that is now quicker); from modal diversions (e.g., truck to rail); or from increases in total freight movement. Increases in total
freight movement may result from increased activity by existing businesses, as well as
from additional traffic generated by new businesses locating in an area.
Figure E.2 also shows how changes in the transportation network and traffic patterns
result in various benefits and impacts. User benefits (e.g., cost savings for businesses)
result directly from changes in operating characteristics and travel patterns. These user
benefits, as well as business expansion and attraction effects, determine the overall economic benefits of the project. Changes in traffic also relate directly to environmental and
community impacts such as noise and air quality. Transportation facilities or land development also may create other environmental and community impacts (for example, on
wetlands loss or community aesthetics) which are not shown here for simplicity.
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Figure E.2 Relationships Among Freight Improvements and Impacts

Behavior Data
(mode choice)

Modal
Diversion

Behavior Data
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location)

Freight
Transportation
Improvement
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Data

Operational changes
(speed, delay, etc.)

Safety Impacts
(crashes, costs)

Traffic Impacts
(VMT…)

Environmental &
Community Impacts

Business
Expansion
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(GRP, jobs, etc.)
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Benefits to Existing Traffic
Each of the solid arrows in Figure E.2 represents a step in the forecasting process. The
specific technique will vary depending upon the type of project as well as the data and
resources available. Figure E.3 illustrates how transportation improvements might be
translated into user benefits, for three general types of projects: highway network
improvements, rail operational improvements, and other improvements. For each type of
project, information is first required on existing traffic levels as well as the operational
improvements expected from the transportation project. (The dashed boxes in Figure E.3
represent optional steps, discussed below under “benefits to new or diverted traffic.”)
Once these baseline data have been assembled, the steps in developing user benefits are
then as follows:
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Figure E.3 Translating Transportation Changes into User Benefits
Highway network
improvement

Rail operational
improvement

Other type of
improvement

Operational Changes
Existing Traffic
New Land Use & Modal Diversion

Statewide Freight
Model

Traffic Gen.,
etc. Model

New Traffic

New Traffic

STEAM or HERS

RailDEC

Value of
Improve
ments

Spreadsheet

User Benefits

• Highway Network Improvements. Highway network improvements are defined here
as projects that can be modeled using the truck freight model developed as part of the
Vermont Statewide Freight Study. This will be used with the existing travel demand
model to evaluate freight alternatives. These include new facilities as well as major
capacity expansions or operational improvements. The characteristics of this type of
improvement can be entered directly into the travel model. The model will then
predict route diversions, changes in total traffic by route, and changes in total travel
time as a result of the improvement. (It will not predict new trips generated or
diversions to other modes.) These outputs can then be used in conjunction with a postprocessor – such as a spreadsheet or FHWA’s Surface Transportation Efficiency Analysis
Model (STEAM) – that can translate travel time, VMT, and accident changes into a
monetary value of user benefits. FHWA’s Highway Economic Requirements System
(HERS) is another model that can be used, with or without a network travel model, to
evaluate the benefits and costs of capacity, pavement, or geometric improvements to
individual highway segments.
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• Rail Operational Improvements. Some rail operational improvements can be analyzed using the FRA’s RailDEC model. RailDEC estimates user benefits (in monetary
terms) to existing rail traffic, as a result of these improvements.
• Other Types of Improvements. Existing models for analyzing user benefits are not
suitable for all types of improvements. Local geometric or operational improvements,
for example, may not be conveniently modeled using the statewide travel model.
Intermodal improvements such as rail/truck terminals also will not fit within the scope
of any existing model. For these types of improvements, it may be necessary for the
analyst to make their own set of assumptions and calculations. Translating improvements into user benefits can be aided by the use of standardized values where available. For example, the U.S. DOT has estimated values of commercial vehicle travel
time and operating costs per mile for use in the HERS model.

Benefits to New or Diverted Traffic
The discussion so far assumes that only benefits to existing traffic (with fixed origin-destination patterns) are being evaluated. Usually this is a reasonable first approximation of
total benefits. However, when the project has the potential to shift freight from one mode
to another, or has the potential to significantly induce new businesses to an area, additional benefits and impacts may result. These are discussed in more detail below.

Modal Diversion
Projects such as improvements to the rail network and to rail-truck terminals have the
potential to divert some commodity flows from truck to rail. This potential is likely to
vary significantly according to the type of commodity carried, which is related to key
characteristics such as the value-to-weight ratio, time-sensitivity, and origin-destination
patterns. High value-to-weight goods, highly time-sensitive goods, and goods that are
only moving a short distance have a poor potential for diversion to rail. It also is important to note that most goods will require at least a short truck trip for delivery to their final
destination. As a result, truck trips may actually increase in some local areas although
they will decrease on line-haul routes.
An analysis of the diversion potential along a particular corridor first requires data on the
commodities and origin-destination patterns of goods moving through the corridor. It
also requires data on shipper preferences for time, cost, reliability, etc. and on the corresponding characteristics of each modal alternative. Once these are known, some estimates
may be made of the potential commodity flow diversion resulting from a particular project. These changes in flows can then be translated into changes in vehicle-traffic by mode
and location. Benefits to diverted traffic also can be estimated, based on total transportation cost savings for this traffic. Section 7.0 provides a detailed description of modal
diversion analysis data needs and methods.
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Business Expansion and Attraction
Projects that significantly improve access to an area have the potential to encourage businesses to expand or new businesses to locate in the area. The amount of business expansion/
attraction will to some extent be related to the nature and magnitude of the transportation
improvements. Many other factors, however, also determine whether or not additional
business activity is likely. These may include the availability of land, other infrastructure,
labor supply, access to consumer markets, and utility costs. Thus, a major new highway
project may have little, if any, effect on business expansion if other supporting factors are
not present. The point is that there is no simple model for predicting new business expansion
or attraction. It must rely heavily on a qualitative assessment of local conditions. Interviews with local businesses and economic development officials can help to determine
what it would take to induce additional businesses to locate there.
Another factor that must be considered in the potential for business attraction is where the
business would have located otherwise. If the business is simply being attracted from
elsewhere in the state, the attraction may only represent a gain to the locality, with no net
benefit to the state as a whole. Alternatives available to businesses potentially locating in
the area also can be identified from interviews.
If business expansion and attraction can be forecasted, these impacts can be translated into
land use changes by traffic analysis zone (TAZ), which can be input into the statewide
travel demand model to assess new traffic patterns. There are two basic alternatives for
considering transportation user benefits for new traffic. The first is to ignore them altogether, which is probably reasonable if new traffic represents only a small percentage of
total existing traffic. The second is to use a variation on “consumer surplus” theory (or
producer surplus, in the case of freight movement.) This approach says that the benefit to
each new user is roughly half the benefit to each existing user. This is the same approach
taken by the STEAM model, which automatically calculates total benefits to both existing
and new traffic by comparing “baseline” and “improvement” origin-destination tables and
network information. A more detailed explanation for the consumer surplus approach
can be found in the STEAM documentation.2

Economic Impacts
Economic impacts that are relevant from a state, regional, or local standpoint may include
measures such as employment, gross regional product, and personal income. Other
measures such as business sales and tax revenue also may be relevant locally. The estimation of economic benefits requires a methodology for translating user benefits – i.e.,
cost savings to businesses – into these economic measures. An economic simulation
model such as the Regional Economic Models, Inc. (REMI) model can be used for this
purpose. Either REMI or an input/output (I/O) model also can be used to assess the economic effects of spending on transportation projects or of business attraction or expansion
(as estimated outside the model). These models also can be used to assess the indirect and
2

http://www.ota.fhwa.dot.gov/steam/
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induced effects of additional spending and economic activity. For example, the location of
a 200-job manufacturing plant will actually bring more than 200 jobs to an area, because
the employees of this plant spend money on goods and services, creating what is called a
“multiplier effect.”
User benefits are closely related to economic benefits and often represent a reasonable
proxy measure, if resources are not available to conduct economic modeling. However,
there are some caveats to this statement. First, for trips that begin or end outside the
analysis region, fewer economic benefits will accrue to the region. For example, user
benefits to traffic passing through the state without stopping will not result in direct economic benefits to the state. Thus, the percentage of benefits accruing to in-region versus
out-of-region users must be estimated in order to estimate the relative regional economic
benefits. Benefits also may be more or less concentrated within a region depending upon
the nature of the industry that is benefiting. Finally, as discussed previously, the estimates of benefits to existing users will not reflect the regional economic benefits of business expansions or attractions.
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Chittenden County Regional Freight Plan
Stakeholder* Identified Programmatic & Policy
Actions

Modes
Affected

Project
Partners

DRAFT

Severity of
Problem /
Issue

Project Goals

Develop a pre-approved county
truck network based on uniform
weight limits, including local
highways to alleviate the detours
and administrative expenses for
carriers
Develop and implement a driver
training/outreach program,
including new and improved
signage throughout the county

Highway
Reduce the time and
expense necssary to aquire
permits for truck trips across
multiple jurisdictions

Local
Regional
State

Severe

Short-Range:
0-5 yrs, MidRange: 6-10
yrs, LongRange: 11-25
yrs.
Short-Range

The lack of driver training for Highway
all drivers prevents the
effective use of the existing
highway infrastructure

Local
Regional
Private

Moderate

Short-Range

Develop and implement a public
outreach program, including the
regional freight study findings, to
educate the public

Educate the public regarding
the economic importance and
significance of freight
movement for the county

Local
Regional
State
Federal
Private

Severe

Short-Range

Reduced resistance to
freight transportation
projects, Reduced
transportation costs

Develop and implement a county
level construction activities
program that coordinates among
all projects planned for a
construction season

Reduce delays resulting from Highway
multiple projects occuring at
the same time along the
same routes

Local
Regional
State
Private
Federal

Moderate

Short-Range

Develop a freight and passenger
trip expansion plan for
Burlington International Airport

Meet growth in both
passenger and cargo
activities

Local
Regional

Moderate

Identify weight limits and other
restrictions to truck traffic
crossing the Winooski River.
Consider raising weight limits or
providing additional crossings.

Provide more Winooski River Highway
crossings available for truck
access.

Local
Regional
State

Develop a congestion mitigation
plan for the US 7 corridor

Stakeholders identified the
need for the mediation of
congestion on US 7,
especially south out of
Burlington

Local
Regional
State

Project

Purpose

Highway, Rail,
Port/Marine,
Air,
Intermodal,
System-wide

Highway, Rail,
Intermodal,
Air,
Systemwide

Air, Highway,
Intermodal

Highway,
Intermodal,
Systemwide

Severe,
Local,
Regional, Moderate,
Minor
State,
Federal,
Private

Timeframe

* Based on the August 16, 2000 Freight Stakeholders Focus Group
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Reduced delay,
Reduced
transportation costs,
Reduced vehicle miles
of travel, Improved air
quality
Increased efficiency,
Reduced accidents

Freight Plan
Issues
Project Status/
Opportunities
Additional Information
Addressed
(See Attached)

Comments by Freight Focus Group

1, 2, 4, 13, 14 Local municipality
regulations are all
different and will be
difficult to combine into
one system that satisfies
all parties.
5
This effort will include
identification of key
problem areas where
training and signage can
make a difference
5

Although the recognition
of the importance of
freight is important, so is
maintaining the "Vermont
quality of life".

Reduced delay,
Improved access,
Reduced accidents

1, 10, 17

CCMPO currently runs
the "Chittenden Traffic
Alert" which provides
weekly updates on
construction activities that
affect travel time. CTA
could be expanded.

Mid-Range

Improved access,
Reduced delay,
Reduced
transportation costs

16, 18

BIA currently has plans to
expand both passenger
and freight services and
infrastructure. CCMPO is
conducting a ground
access plan for BIA to
address the projected
demand.

Moderate

Mid-Range

Improved access,
Reduced delay,
Reduced
transportation costs

1, 13

Better congestion
management or
improvements to existing
bridges to increase
allowable loads should
be considered. The
construction of a new
bridge will require
significant planning
activities and community
outreach.

Severe

Short-Range

Reduced delay,
Reduced
transportation costs,
Improved access

4, 11

A long term corridor
management plan would
increase the effectiveness
of the US 7
Reconstruction project
Chittenden County MPO
100 Dorset Street, Suite 22
South Burlington, VT 05403
Ph: 802/ 660-4071
Fx: 802/ 660-4079
www.ccmpo.org
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Chittenden County Regional Freight Plan

Stakeholder* Identified Capital Projects

Modes
Affected

Project
Partners

Severity of
Problem/Issue

Timeframe

DRAFT
Project

Purpose

Install automated rail switches at rail Eliminate the delay caused by the
interchange in Essex Junction
manual, outdated rail switch system in
Essex Junction
Relocate the Burlington Railyard to a Improve railyard operation, provide for
more accessible location and expand future expansion and provide
redevelopment opportunity on
the facilities
Waterfront

Highway, Rail,
Port/Marine, Air,
Intermodal,
System-wide

Local,
Severe, Moderate,
Regional, Minor
State,
Federal,
Private

Freight Plan
Issues
Opportunities
Project Status/ Additional Information
Addressed (See
Attached)

Local
Regional
State
Private
Rail, Intermodal, Local
Regional
Highway,
State
System-wide
Private

Moderate

Short-Range

Reduced Delay, Reduced
accidents, Improved access,
Reduced transportation costs

1, 2, 7

The railroads will be critical participants in
this project and it will need to be
incorporated into their system plans.

Moderate

Long-Range

Improved access to rail service,
Improved intermodal transfer,
Reduced transportation costs,
Improved value of waterfront real
estate

2, 7,18

Recently a planning study was completed
looking at this issue. Additional studies
are necessary.

Mid-Range

Reduced transportation costs,
Improved intermodal transfer,
Reduced truck trips

Rail, Highway

Identify and develop sites for
transload and container ramp
facilities

Highway, Rail,
Address the need for an increased
number of rail/truck transfer stations and Intermodal,
System-wide
rail sidings in the county

Local
Regional
State
Private

Moderate

Complete the Circumferential
Highway

Improve Interstate access throughout the Highway,
county, provide direct access to I-89 for System-wide
IBM and Essex Town Center

Federal
State
Local

Severe

Federal
State
Local

Moderate

Address limitations in the highway
Add a spur to the Circumferential
network for access to the Bayside area
Highway which extends to the
Bayside area (Formally known as the (e.g., Rt. 127)
Parkside Connector)

Short-Range: 0-5 yrs,
Mid-Range: 6-10 yrs,
Long-Range: 11-25
yrs.

Project Goals

Highway

Short-Range:
Segments A & B thru
Williston
Mid-Range:
Remaining Segments
Long-Rang

2, 7, 9, 16, 18

Reduced Delay, Reduced
accidents, Improved access,
Reduced transportation costs

1, 4, 9,10, 12,
12,14

Reduced Delay, Reduced
accidents, Improved access,
Reduced transportation costs

12

The first step of this project is a market
study which is necessary to quantify the
demand for these types of services from
the region's shippers/receivers.
Segments A and B are funded and
programmed in the CCMPO TIP.
Additional segments are currently not
funded.
This spur connects to segments of the
circumferential highway that are currently
not funded. Also, this spur has been
eliminated per local request from the
original design alternative.
Project is currently funded on CCMPO
TIP. Construction to start in 2002.

Complete the Southern Connector

Improve Interstate access throughout the Highway,
Intermodal
county, direct access to Burlington's
industrial area, downtown and railyard,
improve mobility in the US 7 corridor

Local,
State

Severe

Short-Range

Reduced delay, Improved
intermodal connections, remove
truck traffic from local streets,
improved access

Shelburne Road Widening

Highway
Increase capacity on US 7 between
Shelburne and South Burlington to
address congestion and safety problems

Local,
State

Severe

Short-Range

Reduced delay, reduced
accidents

1, 2, 4, 10, 11

Project is currently funded on CCMPO
TIP. Construction to start in 2001.

Kennedy Drive Widening

Increase capacity on Kennedy drive to
mitigate congestion, improve access to
BIA, reduce crashes

Highway,
Intermodal

Local,
State

Severe

Short-Range

Reduced delay, Improved
intermodal connections,
improved access

1, 16

Project is currently funded on CCMPO
TIP. Construction to start in 2002.

Construct a new interchange at the
intersection of VT 116 and I-89

Alleviate circuitous routes for trucks,
improve access to BIA

Highway

Local
Regional
State
Federal

Severe

Mid-Range

Reduced vehicle miles of travel,
Reduced delay/travel time,
Reduced accidents, reduced
transportation costs

4, 2, 12

This project is currently being considered
as part of an environmental assessment
process on I-89.

Construct a ramp connection
between Dorset Street and the I-89
Northbound access ramp

Reduce congestion at Exit 14 and along Highway,
Williston Road, Improve Access to BIA
Intermodal

Local
Regional
State
Federal

Severe

Short-Range

Reduced delay, Reduced
accidents, Reduced
transportation costs, Improved
air quality, Improved BIA Access

12, 16

This project is currently being considered
as part of an environmental assessment
process on I-89.

Local
Regional
State

Severe

Short-Range

Reduced delay, Improved air
quality, Reduced transportation
costs, Improved access to BIA

10

Local
Regional
State

Moderate

Short-Range

Reduced delay, Improved
access, Reduced accidents

1, 10

CCMPO is addressing this need in its ITS
Strategy Plan and a specific work item to
develop an annual traffic signal timing
update program

Highway,
Intermodal
System-wide

Local
Regional
State

Minor

Short-Range

Reduced delay, Improved
access, Reduced transportation
costs, Reduced accidents

1, 10

CCMPO 's ITS strategy plan identifies
collection and dissemination of real time
travel and traffic information as a shortterm priority.

Highway

Local
Regional
State

Moderate

Short-Range

Reduced delay, Reduced
accidents, Reduced
transportation costs, Improved
air quality

Relieve congestion on Williston Road Evaluate, select and implement
congestion mitigation measures for
Williston Road such as ITS strategies,
access management, additional
capacity, and alternative routes

Highway, Air,
Intermodal,
System-wide

Reduce travel times by optimizing traffic Highway
Identify key traffic corridors and
develop and implement a program for signals in key corridors throughout the
optimizing signalized intersections county
Develop a real-time traffic
information system that collects and
distributes real-time traffic data
throughout the county
Identify key problem intersections
and road segments and develop
plans for mitigating congestion and
eliminating geometric constraints

Provide up to date traffic information that
allows personal travelers and freight
movers to select the best route reducing
delays and minimizing impacts to local
streets
Identify and address congested
intersections and road segments
throughout the Chittenden highway
system.

* Based on the August 16, 2000 Freight Stakeholders Focus Group
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4, 10, 11, 12, 16

1

Comments by Freight Focus Group

Several studies have been completed in
the past. The BIA Ground Access study
may identify a comprehensive solution

The FY 2001-2002 CCMPO TIP invests
over $34 million in 21 intersection, road
segment and bridge projects that address
congestion and geometric deficiencies on
principal and minor arterials important to
truck travel.
Chittenden County MPO
100 Dorset Street, Suite 22
South Burlington, VT 05403
Ph: 802/ 660-4071
Fx: 802/ 660-4079
www.ccmpo.org
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Data Needs and Methodology for a
Modal Diversion Analysis
A key finding of the Vermont Statewide Freight Study was that Vermont is heavily
dependent on trucks for the movement of freight. Trucks represent over 90 percent of the
tons of freight moved on an annual basis into, out of, and within Vermont. This is also
true for Chittenden County. This is of great concern to the CCMPO, VAOT and the
general public. It is for this reason that the VAOT and CCMPO included a task to look
specifically at identifying what would be necessary to develop a truck-to-rail diversion
model. The objective of this section is to outline the basic methodology for constructing a
modal diversion model and to define the data elements required to conduct a detailed
analysis. This task was completed as part of the Vermont Statewide Freight Study. However,
the data needs and approach outlined below are relevant to Chittenden County as well.

 Overview of Modal Diversion Modeling
In order to effectively develop and implement a modal diversion model, four key elements
must be addressed. They consist of market definition, data requirements and data collection,
development and application of the diversion model, and application of the model outputs to a
network analysis tool. Although each of these components may separately provide some
benefit to the CCMPO and VAOT, it is necessary to address all of them to complete a thorough
modal diversion analysis. Figure F.1 illustrates the steps in developing and applying a truckto-rail modal diversion and transportation system impact model. The following describes the
sequence of analytical steps that should be employed to complete this type of analysis.
The first step in a modal diversion analysis is to identify a specific corridor or market to be
tested. This type of analysis cannot be undertaken in a general, non-specific way. A type
of movement/operation must be defined. Data is then collected and analyzed to address
the selected scenario. This is critical because the stated-preference survey, discussed
below, will be designed to estimate the shippers’/receivers’ sensitivities to specific
transportation service alternatives.
For example, to measure the potential diversion from truck to rail of granite shipments
originating in Barre and destined for a Canadian port, the analysis would need to be
designed to define existing truck and rail service characteristics in that corridor, identify
potential rail improvements (service, infrastructure, etc.), and then identify shippers/
receivers currently moving granite between these two points. Users would then be
engaged in a preference exercise to identify sensitivities to service characteristics. These
preferences will populate a stated-preference model. The stated-preference model will be
applied to specific potential future service alternatives (with unique service attributes) and
the potential market to calculate the likely diverted freight shipments.
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Figure F.1 Truck-to-Rail Diversion and Transportation System
Impact Model Development and Application

Acquire and Analyze Detailed
Commodity Flow Data
Rail
Commodity
Flows

Truck
Commodity
Flows

Mode Share
Analysis
Key Origin/
Destination
Pairs
Top
Commodities

Identification of Freight Transportation
Policy/Program Objectives
• Reduce dependence on trucks
• Reduce truck trips in an
identified highway corridor or
origin/destination pair

Identify the market to be
impacted/modeled
• Which shippers/receivers will be
targeted for modal diversion?

Define freight service
characteristics that will be used
to measure sensitivities to
transportation decision makers

Develop and conduct a discrete
choice modeling exercise that
measures shipper/receiver sensitivity
to existing and proposed operating
service characteristics

Define “Build” freight service profiles
based on input from industry
representatives for best possible future
service alternatives

Identify the volume of freight that is
defined as potentially divertible
• Truck load quantities per shipment
• Evaluate types of commodities
• Sensitivity to length of haul

Apply model to potentially
divertible freight flows to
calculate projected diversion

Calculate the change in truck trips
between the No Build and Build
alternatives and evaluate the network
impacts
• Change in Vehicle-Miles Traveled
• Level of congestion
• Air quality impacts

The second step of the analysis is to identify the data requirements necessary to build the
models and develop a data collection plan to accommodate these needs. Table F.1 provides an overview of the data requirements. The commodity flow data purchased by
VAOT from Reebie Associates provides base data with three future years. These data sets
represent current and future freight flows under anticipated economic and demographic
growth forecasts. Thus they would represent “no-build” conditions as they do not account
for any major infrastructure enhancements or modal shifts. Other data components
would include detailed transportation service characteristics for “no-build” and “build”
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alternatives, conversion factors to go from tons to units, stated-preference survey data,
and truck trip tables for use in the statewide travel demand model. The stated-preference
survey data would be used to estimate sensitivity to rail/truck level of service and forecast changes in truck market share in response to improvements in travel time, reliability,
and cost for freight transportation alternatives. The truck trip tables developed as part of
the truck freight model would be used as the base against which the impact of diverted
tons/trips would be analyzed.

Table F.1 Data Needs for Truck-to-Rail Modal Diversion Modeling
Definition of Market
• Origin/destination pairs
• Types of commodities
• Size of shipment load
Market
• Commodity flow data for defined market area
• Conversion factors for tons to units calculation (i.e., Vehicle Inventory and Use Survey)
Service Sensitivities
• Stated-preference survey results for defined market
− This will consist of data intensive surveys with shippers/receivers that meet the market
definition
Alternative Levels of Service
• Level of service matrices for each defined alternative
− Development of new/future service alternatives should be based on private sector expertise, ideally from the transportation service providers
− Future alternatives should be based on desired goals/ objectives of transportation policy
Impacts
• Truck trip tables for each alternative to model highway impacts and other secondary impacts
such as air quality

The third step of the analysis is to develop a mode choice model. This is developed from
the stated-preference survey data and is the core of the modal diversion analysis. The
model should be sensitive to all policy-related factors (i.e., time, cost, reliability, etc.)
expected to differ between the “no-build” and “build” alternatives. The model’s level of
service defined for both the “no-build” and “build” alternatives also will need to be produced at the desired level of origin and destination (O-D) detail.
A choice survey presents respondents with a series of future choices (in this case, the
transportation mode they would use to ship their products) in which service attributes
such as travel time, cost, and reliability are systematically varied. The results are input to
a mathematical model which determines the tradeoff points among the attributes where
the respondents will change mode.
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This technique is typically used to forecast consumer response to products and services
which do not presently exist. Applications of this technique include new public
transportation services, such as a rapid transit system in a region with only bus service
today, or innovative consumer products such as cellular telephones and paging devices.
The advantage of this approach compared to standard survey techniques is that it does
not simply rely on what a respondent says they might do, but quantitatively tests these
responses against a defined set of service attributes. In these choice surveys, different
shipping alternatives would be described in terms of the attributes that describe the
alternative – travel time, cost, reliability, frequency of service, delivery window,
destination in the defined Vermont region, and any physical changes to the infrastructure
impacting route selection. In the choice surveys, the values of each of these attributes are
systematically varied, asking the shipping decision-makers to choose an alternative under
varying levels of service. This information is then estimated to identify how shipping
decision-makers tradeoff the attributes when making their shipping decision. Finally,
these models are applied to estimate how shippers would make their decisions for the
actual proposed new freight transportation alternatives.
The fourth and final step of the analysis is to incorporate the output data from the mode
choice model into the travel demand model. The Vermont truck freight model consisting
of truck trip tables created as part of this study are the most reliable source to assess
changes in demand forecasts. The freight model uses the accepted statewide travel demand
model developed for all vehicles. Using this model ensures consistence in the planning
practices in Vermont and will facilitate more rigorous analyses, such as congestion and air
quality impacts. This will allow CCMPO and VAOT to measure the impact of the build
alternatives as they relate to vehicle-miles of travel, levels of congestion (V/C ratios), and
secondary impacts such as the change in vehicle emissions.

 Data Collection and Data Requirements
Survey Sampling Plan
The sampling plan requires the development of a cost-effective approach that can be
implemented in a timely manner. Therefore, it targets those shippers most likely to divert
to rail. The sample is limited to shipments which must travel in the defined corridor, are
not already on rail, have an origin and/or destination within the specific Vermont region,
and are at least truckload size. The logic behind this criteria is described below.
The analysis should not be limited to traditionally “rail-bound” commodities but looks
instead at all commodities which move in significant quantities into or out of the region
and which are not already on rail. In addition, the diversion potential would not be assessed
based on national trends but rather on the specific responses of Vermont-based shipping/
receiving decision-makers.
The survey focuses on those shippers/receivers currently sending truckload or greater
sized shipments via truck to/from points in the Vermont region. Shippers currently using
rail would be excluded based on the assumption that they will continue to use rail if service
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improves. Essentially, rail will attract (at least) 100 percent of the share that it currently
achieves. Shipments to/from points in the Vermont region will either continue to use
existing rail service or will use the new service.
Shippers currently making less than truckload size shipments would be excluded. Rail is
not economically viable for shipments of this size, so it is assumed that 100 percent of the
less-than-truckload size shipments will remain truck trips. To account for the combination of a series of less than truckload size shipments into truckload shipments, the distribution centers where this would occur should be surveyed, as well.
The survey sample should be based on shippers/receivers in the defined region. The
geographic regions for which Vermont has commodity flow data are shown in Section 2.0
in Figures F.2 and F.3. Receivers should be used as a starting point for the survey sample
and data should be collected on the shipments that they receive. The key to developing
accurate results will be identifying the decision-maker responsible for choosing how these
shipments arrive. This decision-maker should be the one to complete the choice
experiments concerning their potential use of new freight transportation alternatives. (An
example recruiting questionnaire used for the Cross Harbor Freight Movement Major
Investment Study is provided at the end of this appendix.) Data collected from the
qualitative interviews conducted as part of Regional and Statewide Freight Studies, will
be used to understand key transportation considerations for the region.
This analysis would focus on U.S. and Canadian shipments which either originate in, are
destined for, or have both an origin and destination within the defined Vermont market
area. This area is the same as the geographic dimensions of the commodity flow database.
This includes intraregional shipments that have both an origin and a destination within
the region, and interregional shipments that have either an origin or a destination in the
region. In the case of interregional shipments, the shipments originate in or are destined
for one of the internal Vermont counties, based on the market area being tested. Since
intraregional shipments tend to be short, it is expected that the results of the choice exercise would find the most diversion potential exists from the interregional trips, which
account for approximately 42 percent of all commodity movements in the state.
An analysis of through traffic potentially could be a key component of this type of analysis, given Vermont’s geographic location, and based on the relative importance of through
trips to the volume of freight moving on Vermont highways (35 percent of all freight
flows). However, identifying shippers/receivers located outside Vermont that ship products through Vermont would be a more difficult and expensive task. It would require
clearly-defined freight alternatives with potential benefits that are expected to benefit the
larger regional traffic flows.
The manufacturing and wholesale Standard Industrial Classification (SIC) codes1 should
be used to identify likely receivers of the survey in the Vermont market. Businesses receiving
1

The Standard Industrial Classification (SIC) system is the federal classification system created by
the U.S. Office of Management and Budget for reporting business statistics. SIC codes are used by
the Bureau of the Census and other federal agencies that collect and publish business data. The
SIC code system has become the national standard used to classify, sort, and categorize every industry,
and is used as an identifying system in business directories, publications and statistical sources.
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truckload or larger sized shipments in the region should be identified. Businesses that
receive many of these shipments are likely to have a distribution center and would be
covered with the distribution center sample. Manufacturing facilities, however, are likely
to receive direct shipments of raw materials, so they would be contacted directly. The
transportation, communication, public utility, finance, insurance, real estate, business
service, health, social services and public administration businesses are unlikely to receive
shipments directly from other businesses in truckload or larger sized shipments. In the
retail sector, businesses will either receive shipments from their distribution center or
from a wholesale supplier. Thus, by sampling the distribution centers, manufacturers,
and wholesalers, those businesses that are responsible for the majority of the truckload
size or larger shipments moving in the region will be sampled.
An exercise would be conducted with key stakeholders in Vermont with commodity
knowledge (the VAOT, CCMPO, regional planning commissions (RPC), and
economic/industrial development corporations (EDC/IDC) to assess key divertible
commodities at various SIC code and Standard Transportation Commodity Classifications
(STCC) levels.2 At the two-digit STCC level, almost every category would likely be
included as potentially divertible, especially with the industry trend of containerizing as
many goods as possible. It is recommended that the surveys be randomly distributed to
manufacturing and distributing/warehousing facilities (the focus of the analysis). Given a
random sample, the responses will end up being an accurate reflection of the distribution
of commodities moving in the defined market region. Thus, all commodities are
considered potentially divertible. The choice survey would determine which commodities
are most likely to divert. The findings of the analysis will be based on an aggregation of
all data at a minimum. The actual sample size will impact the ability to disaggregate the
results by categories. If the sample size is small it will be difficult to obtain statistically
significant findings at a disaggregated level (i.e., at a three- or four-digit SIC code level).
Dun & Bradstreet data is a possible source of the shippers/receivers sample. It provides a
comprehensive list of the businesses in the region that can be sorted and pulled according
to the sample criterion. If all potentially eligible companies are contacted, this will be the
universe. The activity is therefore limited by the total number of available companies
meeting the selection criteria and then again by the actual number that agree to participate. A Dun & Bradstreet record includes the following information for each business
selected for the sample:
• Duns Number (D&B’s company identifier);
• Company Name;
• Trade Name;
• Address, City, State, Zip Code;

2

The Standard Transportation Commodity Classifications were developed in the early 1960s by the
American Association of Railroads (AAR) to analyze commodity movements by rail only. The
STCC continues to be used by the AAR as a tariff mechanism. It has been adopted as the commodity classification system for all modes by several commodity reporting databases, including
the 1993 Commodity Flow Survey of the U.S. Census Bureau.
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• Mailing Address, City, State, Zip Code;
• Metropolitan Statistical Area (MSA);
• Latitude & Longitude;
• Area Code and Phone Number;
• Executive First Name, Middle Initial, Last Name, and Title;
• Executive Code;
• Sales;
• Number of Employees in the Business;
• Number of Employees at the Location;
• Year the Company Started;
• Duns Number of the Parent Company (if Subsidiary) HQ_Duns $;
• Headquarters City and State; and
• Six SIC Codes Detailing the Business Type;
The Dun & Bradstreet sample can be used to provide a representative, unbiased, and statistically valid sample for the surveys. The sample from the qualitative business interviews conducted as part of the Regional and Statewide Freight Studies should not be used
for data collection because it would introduce sampling biases that could not be controlled
either in terms of who was interviewed, or any biases which might be introduced as a
result of their participation in the earlier survey. However, if someone from the previous
interviews happens to appear in the random sample, they do not need to be excluded.

Data Collection
A set of survey instruments and choice experiments will need to be developed and a data
collection company specializing in this type of activity will need to be identified to execute
the survey. A phone-fax-phone surveying approach should be used. In this approach, an
initial recruiting survey will be used to do the following:
• Screen out respondents who do not qualify for the survey (i.e., they do not make shipments relevant to the proposed freight project);
• Identify the appropriate decision-maker in the company;
• Collect basic data about the origins, destinations, quantities, and types of shipments
being made by the company for use in tailoring the choice experiments;
• Solicit the respondent’s agreement to conduct the choice exercises; and
• Obtain the respondent’s fax number.
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This portion of the survey will take approximately 15 to 20 minutes. To insure that the
desired final sample size is achieved, respondents should be over-recruited. Once the
respondent agrees to complete the choice experiments, a set of choice experiments will be
generated for the respondent. Figure F.2 provides an example of a set of choice experiments developed for the Cross Harbor Freight Movement Major Investment Study. Each
experiment is tailored to most appropriately reflect the operation and choices available to
the respondent. These are then faxed to the respondent along with instructions for their
completion. After the respondent receives the choice experiments, the survey firm will
conduct a follow-up call to assist the respondent in completing the choice experiments
and to collect the customer-preference information from the choice experiments.
Prior to implementing the survey, it is a good practice to conduct a pre-test of the survey.
The purpose of the pre-test is to insure that all of the survey questions are clear to respondents and that there are no problems associated with the survey. These interviews are
usually monitored live or tape-recorded for review at a later time. Since the pre-test is
designed to mimic the actual survey as closely as possible, the sample of pre-test respondents can be drawn from the same data source, such as Dun & Bradstreet data.

Figure F.2 Choice Exercise (Simplified Example)
If these were your only alternatives, which of the following cross-harbor shipping options would you use
to ship printed catalogs from California to locations East of the Hudson River?

Shipment Option
Description

Crossing Type

A

B

C

D

Current Route

Rail Carload
via Float Barge

Rail Carload
via Tunnel

Rail Intermodal

Rail from CA to
distribution center;
truck from distribution
center to Long Island

Rail carload from
CA to Long Island

Rail carload from
CA to Long Island

Intermodal rail from
CA to Long Island

George Washington
Bridge

Cross-habor float barge
from northern NJ

Cross-harbor tunnel
from northern NJ

Cross-harbor tunnel
from northern NJ

East-of-Hudson
Terminus

NA

Brooklyn waterfront
near Bay Ridge

Central Long Island

Intermodal terminal
in central Long Island
with truck access to
LI Expressway

Tunnel Access
Restrictions

NA

No restrictions

No restrictions

No restrictions

$2,640/truckload
(22 ton) ($120/ton)

$1,600/carload
(70 ton) ($23/ton)

$2,520/carload
(70 ton) ($36/ton)

$1,850/truckload
(22 ton) ($84/ton)

13 days, 7 hours

12 hours

27 days

13 days, 7 hours

On-demand

Every 12 hours

Once daily

Every 12 hours

Delivery Window

9 hours

2 hours

48 hours

8 hours

Delivery Window
Reliability

100%

80%

Price*
Transit Time
Frequency of Service

90%

95%

* Note that prices are for different tonnage amounts.

A monetary incentive can also be used as part of the data collection strategy. The incentive increases the cooperation rate of potential respondents (reducing the cost of recruiting
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respondents), reduces biases associated with data collection by attracting a larger proportion of the total sample, and speeds up data collection. Incentive checks should be mailed
only to those respondents who complete both portions of the survey.

Development of Service Attribute Data
The range of possible service attributes for each alternative developed to support the
choice exercise will be refined to reflect a single, specific definition for each alternative.
The steps involved in this process include:
• Future year “no-build” matrices will be developed for each policy-related aspect of
service included in the stated-preference survey and will be used in model application.
Origin-destination (O-D) matrices for travel time, cost, and reliability for the truck and
rail modes (carload, transload, and intermodal) will be developed.
• Corresponding level of service matrices will be developed for truck and rail for each
build alternative.
• The difference between each “build” alternative and the “no-build” alternative for each
level of service attribute will be calculated across each O-D pair under study.
An example of the format of these level of service matrices is shown in Figure F.3. In
developing the service matrices for each alternative, it is critical that domain expertise be
used. This would require close coordination with and involvement of shippers and carriers. Level of service estimates must be developed for each type of proposed future freight
service (i.e., rail carload, rail transload, rail intermodal, truckload) and for each route option
within modes. Based on the results of the diversion and the available infrastructure
capacities, it may be necessary to re-run the model with constrained demand.

 Diversion Model Development and Application
A diversion model will be developed by applying the results of the choice surveys to the
attributes of each alternative and the future commodity flow data developed previously.
The choice model is used to make a preliminary evaluation of the impact of changes in
travel time, reliability, and cost on the mode split of commodities moved by truck. The
application steps include the following:
• The choice model is applied in an incremental manner – for each “build” alternative,
changes in truck tonnage market share are calculated; and
• The projected change in “divertible” commodity tonnage market share moved by truck
is converted to actual tonnage diverted from truck to rail.
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Rail
Rail
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Rail
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Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail
Rail

XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
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XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel
XH Tunnel

Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Bulk-Transload
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal
Intermodal

East Canada (Montreal)
West Canada (Vancouver)
Mid Atlantic (Washington)
Southeast (Atlanta)
Southwest (Houston)
West (Salt Lake)
Midwest (Chicago)
New England (Portland)
East Canada (Montreal)
West Canada (Vancouver)
Mid Atlantic (Washington)
Southeast (Atlanta)
Southwest (Houston)
West (Salt Lake)
Midwest (Chicago)
New England (Portland)
East Canada (Montreal)
West Canada (Vancouver)
Mid Atlantic (Washington)
Southeast (Atlanta)
Southwest (Houston)
West (Salt Lake)
Midwest (Chicago)
New England (Portland)
East Canada (Montreal)
West Canada (Vancouver)
Mid Atlantic (Washington)
Southeast (Atlanta)
Southwest (Houston)
West (Salt Lake)
Midwest (Chicago)
New England (Portland)
East Canada (Montreal)
West Canada (Vancouver)
Mid Atlantic (Washington)
Southeast (Atlanta)
Southwest (Houston)
West (Salt Lake)
Midwest (Chicago)
New England (Portland)
East Canada (Montreal)

Origin
Central LI
Central LI
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
Brooklyn
Brooklyn
Brooklyn
Brooklyn
Brooklyn
Brooklyn
Brooklyn
Brooklyn
Queens
Queens
Queens
Queens
Queens
Queens
Queens
Queens
Central LI
Central LI
Central LI
Central LI
Central LI
Central LI
Central LI
Central LI
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx
South Bronx

Destination
87
229
75
122
153
224
116
113
83
225
26
44
87
134
41
60
41
140
30
48
91
138
45
64
45
144
32
50
93
140
47
66
47
146
32
50
93
140
47
66
47

Travel Time
(hours)

Service Type

Mode

Crossing

LOS Metrics

Variables

Figure F.3 Sample Level of Service (LOS) Matrix

38.59
101.15
24.88
42.96
64.47
76.81
42.28
28.38
35.29
97.85
27.10
42.48
66.48
83.17
40.71
34.59
34.68
108.26
30.39
45.76
69.76
86.45
43.99
37.87
37.96
111.54
42.84
58.21
82.22
98.91
56.45
50.32
50.41
124.00
30.18
45.55
69.55
86.24
43.78
37.66
37.75

Price (per
ton)
On demand
On demand
On demand
On demand
On demand
On demand
On demand
On demand
On demand
On demand
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily

Frequency
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Tunnel Access Restriction

8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
12 hours
12 hours
12 hours
12 hours
12 hours
12 hours
12 hours
12 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours
8 hours

Delivery
Window

Delivery
Window
Reliability
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.9
0.9
0.8
0.8
0.9
0.8
0.8
0.8
0.9
0.9
0.8
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.8
0.8
0.9
0.8
0.8
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This approach is applied to inter- and intraregional commodity flows, since shippers in
the region would likely be handling both. Interregional trips are expected to be the primary source of diversion to rail because in general rail service is considered noncompetitive with trucks in short-haul markets.
Through trips have neither an origin nor a destination in the region, and constitute 35 percent of total trips in Vermont. Based on the structure of the modal diversion analysis,
these trips may or may not be included in the modeling exercise. This will be dependent
on the market definition. If they are not included, it may be possible to adjust the diversion numbers manually.

Development of Future-Year Truck Trip Tables
The truck freight model developed as part of this study, along with the future projections
of commodity flows supplied by Reebie Associates, will be the foundation for the development of future year truck trip tables. The model contains future year truck trip tables
and assignments. The modal diversion model will be based on commodity flows in tons.
Once the diversion calculations are completed, the diverted tonnage will need to be converted to truck trips, using the same methodology for developing the existing truck trip
tables. Then these trips will need to be added/subtracted to the “no-build” truck trips
tables to model future “build” conditions on the network. The details of these steps are
described below. Some of these steps are in the past tense because they were developed
as part of the development of the truck freight model.
This methodology involves a very specific and defined approach to: 1) determining what
types of commodity trips are most likely to divert to rail; and 2) calculating the volume of
tons and number of truck trips represented by this potentially divertible market. The
actual volume of divertible commodities and trips is then determined by applying the
diversion percentages resulting from the choice modeling exercise for each alternative to
the potentially divertible market.
1. Tonnage Matrices. Future year Reebie commodity flow data for total truck tons
within a defined commodity group will be organized in an origin-destination matrix
for all external regions, as well as the internal region. One matrix would be developed
for each two-digit STCC group for a total of 30 matrices.
2. Average Payload Calculation. Using the 1997 Vehicle Inventory and Use Survey
(VIUS) from the Bureau of the Census, an average tonnage estimate was developed for
all trucks by commodity group and by average trip length category3. This involved
expanding each record in the survey database to the full population of trucks as well
as by its annual vehicle miles of travel. Records were then summarized by VIUS
commodity group and trip length based on the percentage of total miles spent carrying
that commodity in that trip category. An average payload was then computed from
3

Trip length categories were based on VIUS categories. Categories included: under 50 miles, 50 to
100 miles, 100 to 200 and 200 to 500 miles combined, and over 500 miles.
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the average weight and empty weight for each grouping. A final payload was computed by factoring down this payload to account for the percentage of loads that are
empty, which varied by trip length (shorter trips being more likely to have an empty
back haul). These final VIUS payloads were matched to the corresponding two-digit
STCC groups used by Reebie. (See Table F.2.)
3. Conversion of Tonnage Matrices to Trip Matrices Using Payloads. For each Reebie
commodity matrix, O-D pairs were assigned to VIUS trip length categories based on
their distance from Vermont. The corresponding VIUS payloads for each trip length
category within a commodity group were used to convert the matrix tonnage to number of truck trips. This involved dividing the payloads in pounds by 2,000 (one U.S.
ton = 2,000 pounds) to get payloads in tons, and then dividing the appropriate matrix
value in tons by the VIUS payload in tons that correspond to that trip length. This
would be repeated for each commodity matrix to produce 30 new matrices of truck
trips by trip length category.
4. Reduction to “Divertible” Trips. Total commodity-carrying truck trips will have to
be reduced to those trips that would operationally be able to easily switch to rail.
These “divertible” trips are defined as truckload tractor-trailers. Using VIUS, the full
population of trucks will be determined based on an expansion of the survey database.
This is organized according to commodity group and trip length category. An expanded
count of truckload tractor-trailers is then determined, similarly organized, and then
divided by the full population count. The resulting factors by commodity and trip
length are applied to the truck trip matrices.
5. Conversion of reduced trip matrices to tonnage matrices. To determine the final
number of tons that are potentially divertible, the commodity-carrying tractor-trailer
truckload trip matrices have to be converted back to tons. Again using VIUS, a set of
tractor-trailer truckload payloads will be developed for each two-digit STCC commodity group by average trip length. These payloads will be multiplied by the reduced
trip matrices to arrive at one divertible tonnage matrix by trip length for each of 30
commodities.
6. Application of tonnage matrices to mode choice model. The tractor-trailer truckload
divertible tonnage by commodity and trip length is used in the mode choice analysis to
determine the percentage of tons in each O-D pair that would divert as a result of a
given freight improvement.
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Table F.2 Correlation of VIUS Codes to STCCs
STCC2

STCC Commodity Group

VIUS Codes

VIUS Product Group
Farm products; live animals;
animal feed

1

Farm products

1, 2, 30

8

Forest products

6

Logs and other forest products

9

Fresh fish or marine products

3

Processed food

10

Metallic ores

4

Mining products

11

Coal

4

Mining products

13

Crude petroleum or natural gas

10

Petroleum

14

Nonmetallic minerals

4

Mining products

19

Ordnance or accessories

20

Mixed cargo

20

Food or kindred products

3

Processed food

21

Tobacco products

1

Farm products

22

Textile mill products

17

Textile mill products

23

Apparel or related products

17

Textile mill products

24

Lumber or wood products

5, 7

Building materials; lumber and
fabricated wood products

25

Furniture or fixtures

16

Furniture or hardware

26

Pulp, paper, or allied products

8

Paper products

27

Printed matter

8

Paper products

28

Chemicals or allied products

9

Chemicals

29

Petroleum or coal products

10

Petroleum

30

Rubber or miscellaneous plastics

20

Mixed cargo

31

Leather or leather products

17

Textile mill products

32

Clay, concrete, glass, or stone

33

Primary metal products

12

Primary metal products

34

Fabricated metal products

13

Fabricated metal products

35

Machinery

14

Machinery

36

Electrical equipment

14

Machinery

37

Transportation equipment

15

Transportation equipment

38

Instruments, photo equipment, optical equipment

39

Miscellaneous manufacturing
products

40

Fak/miscellaneous

(average of all)

50

Warehouse, distribution, intermodal

(average of all)

Cambridge Systematics, Inc.

4, 5, 26

14,19
20, 22, 27

Mining products; building materials; glass products

Machinery; craftsman’s
equipment
Mixed cargo; other; miscellaneous products
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 Application to the State Travel Demand Model
Once the projected diverted tons have been converted to truck trips they will need to be
applied to the truck freight model. The truck trip tables for the “no-build” alternatives
have already been developed as part of this study. This involved a calibration function
that modified the Reebie-based commodity flow truck tables. Therefore, it will be necessary to review that calibration process before applying the new truck trip tables based on
the diverted tonnage to the network. One possible solution to this step is the compare the
diverted trip tables to the original, non-calibrated no build truck tables. This comparison,
resulting in a net change for specific origin/destination pairs, will be applied proportionally to the calibrated truck trip tables, which will be at the traffic analysis zone level, as
opposed to the Reebie county-level data. The following briefly describes this process.
• The assumptions about the external stations used in the truck freight model will need
to be verified to ensure that they represent all truck traffic originating/destined outside
of Vermont.
• Total truck vehicle miles traveled (VMT) will be obtained from the truck freight network. This VMT estimate corresponds to the truck traffic volumes and the distances
covered by trucks within Vermont.
• The level of service (LOS) service matrix will be used to calculate on an O-D basis the
distances that a truck would cover within Vermont when traveling between each O-D
pair.
• The results of the model application for “divertible” truck traffic will be used to calculate the change in total truck traffic on an O-D basis.
• These results will be used to calculate the O-D specific and total VMT for the “nobuild” and each of the “build” alternatives based on the ton-based truck trip table.
• The percentage change in total VMT between the “no-build” and the “build” alternatives will be calculated based on the ton-based truck trip table.
• The estimated percentage change in VMT (based on the ton-based truck trip table) will
be applied to the “no-build” VMT estimate obtained from the truck freight matrix and
used to estimate the total truck VMT expected for each “build” alternative.
It should be noted that when diverting freight flows from truck to rail over longer distances, once the shipment arrives at the rail terminal it will be put back on truck for final
delivery in most cases.

Secondary Impacts
This approach can also be used to assess secondary impacts of diverted vehicles, such as
changes in air quality. Changes in truck VMT would be a primary input factor for this
type of analysis. For example, this would be combined with the MOBILE-5 emissions
model. Inputs to the air quality analysis would include vehicle miles traveled by trucks
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and average truck speeds for each O-D pair would be used to determine the emission
rates.
The specific steps in the air quality analysis would be as follows:
• Obtain from the truck freight model a truck trip table and loaded highway network for
the future year.
• Find the distance and time estimates for all zones in the network. Use these estimates
to calculate zone-to-zone distance, zone-to-zone time, zone-to-zone truck VHT (number
of trucks multiplied by time), and zone-to-zone truck VMT (number of trucks multiplied by distance).
• Compress the truck trip table, the truck VMT table, and truck VHT table to the county
level to correspond with the tonnage tables. Calculate the county-to-county speed as
county-to-county VHT divided by county-to-county VMT.
• Calculate the base truck emissions as the sum for each county-to-county truck VMT
multiplied by the Mobile 5a emission factor, which is a function of the county-tocounty speed.
• Remove the truck trips and truck VMT from the table as diverted.
• Recompute VMT and emissions as above.

Cambridge Systematics, Inc.
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Screening and Recruiting
Good (morning/afternoon). My name is _______________. I am calling from
______________, an independent research firm. This is not a sales call. We are
conducting research for a governmental agency that will lead to improved freight
transportation options in New York City and the tri-State region. As part of this effort we
are collecting information and informed opinions from firms that receive goods shipped
from locations West of the Hudson River.
Q1

May I speak with the person responsible for deciding how goods are shipped to
your location?

Currently speaking to that person .................................................................. (SKIP TO Q4)
Forwarded to the correct person .................................................................... (SKIP TO Q3)
No
Q2

Is there a convenient time when I could call back and reach them?
1. Yes ................................................................. (RESCHEDULE AND THANK)
2. No...................................................................... (THANK AND TERMINATE)

Q3

Good (morning/afternoon). My name is _______________. I am calling from
______________, an independent research firm. This is not a sales call. We are
conducting research for New York City’s Economic Development Corporation
that will lead to improved freight transportation options in New York City and the
tri-State region. As part of this effort we are collecting information and informed
opinions from firms that use transportation and distribution systems. Are you the
person most responsible for deciding how goods are shipped to your location?
1. Yes
2. No .............(GET NAME AND ASK TO BE TRANSFERRED; REPEAT Q3)

Q4

Does your firm receive shipments at your location from locations west of the
Hudson River? (WE ONLY WANT FIRMS THAT RECEIVE SHIPMENTS AT
THEIR LOCATION EAST OF THE HUDSON RIVER FROM LOCATIONS
WEST OF THE HUDSON RIVER)
1. Yes
2. No...................................................................... (THANK AND TERMINATE)

Q5

We would like to ask you a few questions about your freight movements through
the tri-State region. We are also interested in your opinions about improved cross
harbor freight transportation facilities and how these improvements would impact

Receiver Recruiting Questionnaire

your operations. In appreciation for your participation, you will receive a $50
honorarium when you complete the survey. Your participation would involve 10
to 15 more minutes on the phone today providing background information. Based
on this information, we would fax to you descriptions of improved cross harbor
freight facilities designed to meet your needs. A few days later we would call you
again to get your opinions of these proposed improvements. This second call
would take about ten minutes. Are you willing to participate in this study?
1. Yes ............................................................................................... (SKIP TO Q7)
2. No
Q6

Is there a time that would be more convenient for you?
1. Yes ................................................................. (RESCHEDULE AND THANK)
2. No...................................................................... (THANK AND TERMINATE)

Types of Shipments
Q7

First, we would like to understand the types of goods that you receive at your
location. What goods or commodities do you receive the most of AT YOUR
LOCATION from locations WEST of the Hudson River? Please exclude
hazardous materials such as explosives and flammables that would not be allowed
in a tunnel. (EMPHASIZE THAT WE ARE ONLY INTERESTED IN THE
TYPES OF GOODS THAT THEY RECEIVE THEMSELVES FROM
LOCATIONS WEST OF THE HUDSON RIVER. LIMIT TO TOP THREE)
a. ______________________
b. ______________________
c. ______________________
IF NO COMMODITIES LISTED FOR 7b OR 7c, ENTER 999

Q8f

Do you make the decisions about how (RESPONSE to Q7a) is shipped to your
location?
1. Yes ............................................................................................. (SKIP TO Q8a)
2. No.........................................................................................................................

Q8g

Could you please give me the name, address, and telephone number of the person
who does make these decisions?
NAME:

____________________________

COMPANY:

_________________________

STREET ADDRESS ______________________________
CITY:

_____________________

PHONE:

________________________________
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STATE: __________
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ADD THIS PERSON TO THE SAMPLE OF DISTRIBUTION CENTERS
SKIP TO Q9
Q8a

Where is (RESPONSE TO Q7a) that you receive at your location shipped from?
(GET STATE)
___________ (Need to code states as numbers 1 through 50; code Canadian
provinces as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New
Brunswick, 54 as Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58
as Alberta, 59 as British Columbia, 60 as Yukon Territory, 61 as Northwest
Territories and code outside US and Canada as 62)
(IF COMMODITY Q7a IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)

Q8a1 Is this location the original point of origin for this commodity, a distribution
center, an intermodal rail terminal, or a port?
1. Original point of origin .............................................................. (SKIP TO Q8b)
2. Distribution center ................................................................... (SKIP TO Q8a2)
3. Intermodal rail terminal ........................................................... (SKIP TO Q8a2)
4. Port
Q8a1a From what country does this shipment originate?
1. US
2. Canada
3. Other
Q8a1b How long does (RESPONSE TO Q7a) typically stay at the port before it is
shipped to you?
_________ days ___________hours
SKIP TO Q8b
Q8a2 In what state is the original point of origin? (GET STATE)
___________ (Need to code states as numbers 1 through 50; code Canadian
provinces as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New
Brunswick, 54 as Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58
as Alberta, 59 as British Columbia, 60 as Yukon Territory, 61 as Northwest
Territories and code outside US and Canada as 62)
(IF COMMODITY Q7a IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)
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Q8a3 How is (RESPONSE TO Q7a) shipped from its original point of origin to the
(distribution center/intermodal rail terminal)?
1. Truck .............................................................................................. Skip to Q8a4
2. Rail................................................................................................. Skip to Q8a4
3. Intermodal rail................................................................................ Skip to Q8a4
4. Ship/barge
5. Other (Please specify) .................................................................... Skip to Q8a4
Q8a3a In what port does the ship/barge unload the shipments?
1. Port Elizabeth
2. Other (Please specify)
Q8a3b How is (RESPONSE TO Q7a) shipped from the port to the distribution
center/intermodal rail terminal?
1. Truck
2. Rail
3. Other (Please Specify)
Q8a4 How long does it take these shipments to reach the (distribution center/intermodal
rail terminal) from their original point of origin?
__________ days _________ hours
Q8a5 How long does (RESPONSE TO Q7a) typically stay at the (distribution center
/intermodal rail terminal) before it is shipped to you?
_________ days ___________hours
Q8b

How is (RESPONSE TO Q7a) shipped to your location?
1. Truck
2. Rail............................................................................................... (SKIP TO Q9)
3. UPS, Federal Express, or similar delivery service....................... (SKIP TO Q9)
4. Other (Please specify) .................................................................. (SKIP TO Q9)

Q8c

Who operates this truck? Is it operated by (READ LIST)
1. Your company
2. The company shipping the goods
3. A third party motor carrier
4. UPS, Federal Express, or similar delivery service....................... (SKIP TO Q9)
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5. Other (please specify)
Q8d

Is your typical shipment size for (RESPONSE TO Q7a) a full truck load or less
than truck load?
1. All shipments are full truck load
2. All shipments are less than truck load ......................................... (SKIP TO Q9)
3. Some shipments are full truck load/ some shipments are less than truck load ....

Q8e

How many truckloads of (RESPONSE TO Q7a) do you receive annually from
locations west of the Hudson River?
A)_____________ Truck loads annually
(IF RESPONDENT DOES NOT KNOW ANNUAL AMOUNT, ASK FOR
MONTHLY OR WEEKLY NUMBER)
B)_____________ Truck loads monthly
C)_____________ Truck loads weekly

Q8h

At what time do these shipments typically arrive at you location?
1. 12 AM to 5 AM
2. 5 AM to 10 AM
3. 10 AM to 3 PM
4. 3PM to 7 PM
5. 7 PM to 12 Midnight
6. No set time
7. Do not know

Q8i

Do you require these shipments to arrive within a certain time window?
1. Yes
2. No................................................................................................(SKIP TO Q8l)

Q8j

What is the length of this window?
_________ hours

Q8k

What percent of these shipments meet this requirement?
________________%

Q8l

How long does it take these shipments to reach you from their point of origin?
__________ days _________ hours
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Q8m

At what point do these trips cross the Hudson River?
1. Verrazano Narrows Bridge
2. George Washington Bridge
3. Tappan Zee Bridge
4. Lincoln Tunnel
5. Holland Tunnel
6. I-84 Bridge
7. Gothals Bridge
8. Outer Bridge Crossing
9. Other (please specify)____________________

Q9f

(IF Q7b =999 THEN SKIP TO Q11a) Next, I would like to ask you some
questions about your shipments of (RESPONSE TO Q7b). Do you make the
decisions about how (RESPONSE TO Q7b) is shipped to your location?
1. Yes ............................................................................................... (SKIP TO Q9)
2. No

Q9g

Could you please give me the name, address, and telephone number of the person
who does make these decisions?
NAME:

____________________________

COMPANY:

_________________________

STREET ADDRESS ______________________________
CITY:

_____________________

STATE: __________

PHONE:

________________________________

ADD THIS PERSON TO THE SAMPLE OF DISTRIBUTION CENTERS
SKIP TO Q10
Q9

Where is (RESPONSE TO Q7b) that you receive at your location shipped from?
(GET STATE)
___________ (Need to code as numbers 1 through 50; code Canadian provinces
as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New Brunswick, 54 as
Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58 as Alberta, 59 as
British Columbia, 60 as Yukon Territory, 61 as Northwest Territories and code
outside US and Canada as 62)
(IF COMMODITY Q7b IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)
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Q9a1 Is this location the original point of origin for this commodity, a distribution
center, an intermodal rail terminal, or a port?
1. Original point of origin .............................................................. (SKIP TO Q9b)
2. Distribution center ................................................................... (SKIP TO Q9a2)
3. Intermodal rail terminal) .......................................................... (SKIP TO Q9a2)
4. Port
Q9a1a From what country does this shipment originate?
1. US
2. Canada
3. Other
Q9a1b How long does (RESPONSE TO Q7b) typically stay at the port before it is
shipped to you?
_________ days ___________hours
SKIP TO Q9b
Q9a2 In what state is the original point of origin? (GET STATE)
___________ (Need to code states as numbers 1 through 50; code Canadian
provinces as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New
Brunswick, 54 as Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58
as Alberta, 59 as British Columbia, 60 as Yukon Territory, 61 as Northwest
Territories and code outside US and Canada as 62)
(IF COMMODITY Q7b IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)
Q9a3 How is (RESPONSE TO Q7b) shipped from its original point of origin to the
(distribution center/intermodal rail terminal)?
1. Truck ........................................................................................ (SKIP TO Q9a4)
2. Rail........................................................................................... (SKIP TO Q9a4)
3. Intermodal rail ......................................................................... (SKIP TO Q9a4)
4. Ship/Barge
5. Other (Please specify) ............................................................. (SKIP TO Q9a4)
Q9a3a In what port does the ship/barge unload the shipments?
1. Port Elizabeth
2. Other (Please specify)
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Q9a3b How is (RESPONSE TO Q7a) shipped from the port to the distribution
center/intermodal rail terminal?
1. Truck
2. Rail
3. Other (Please Specify)

Q9a4 How long does it take these shipments to reach the (distribution center/intermodal
rail terminal) from their original point of origin?
__________ days _________ hours
Q9a5 How long does (RESPONSE TO Q7b) typically stay at the (distribution center
/intermodal rail terminal) before it is shipped to you?
_________ days ___________hours
Q9b

How is (RESPONSE TO Q7b) shipped to your location?
1. Truck
2. Rail............................................................................................. (SKIP TO Q10)
3. UPS, Federal Express, or similar delivery service........................(SKIP TO 10)
4. Other (Please specify) ................................................................ (SKIP TO Q10)

Q9c

Who operates this truck? Is it operated by (READ LIST)
1. Your company
2. The company shipping the goods
3. A third party motor carrier
4. UPS, Federal Express, or similar delivery service..................... (SKIP TO Q10)
5. Other (please specify)

Q9d

Is your typical shipment size for (RESPONSE TO Q7a) a full truck load or less
than truck load?
1. All shipment are full truck load
2. All shipments are less than truck load ....................................... (SKIP TO Q10)
3. Some shipments are full truck load/some shipments are less than truck load

Q9e

How many truckloads of (RESPONSE TO Q7b) do you receive annually from
locations west of the Hudson River?
A)_____________ Truck loads annually
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(IF RESPONDENT DOES NOT KNOW ANNUAL AMOUNT, ASK FOR
MONTHLY OR WEEKLY NUMBER)
B)_____________ Truck loads monthly
C)_____________ Truck loads weekly
Q9h

At what time do these shipments typically arrive at you location?
1. 12 AM to 5 AM
2. 5 AM to 10 AM
3. 10 AM to 3 PM
4. 3PM to 7 PM
5. 7 PM to 12 Midnight
6. No set time
7. Do not know

Q9i

Do you require these shipments to arrive within a certain time window?
1. Yes
2. No................................................................................................(SKIP TO Q9l)

Q9j

What is the length of this window?
_________ hours

Q9k

What percent of these shipments meet this requirement?
________________%

Q9l

How long does it take these shipments to reach you from their point of origin?
__________ days _________ hours

Q9m

At what point do these trips cross the Hudson River?
1. Verrazano Narrows Bridge
2. George Washington Bridge
3. Tappan Zee Bridge
4. Lincoln Tunnel
5. Holland Tunnel
6. I-84 Bridge
7. Gothals Bridge
8. Outer Bridge Crossing
9. Other (please specify)____________________
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Q10f (IF Q7c =999 THEN SKIP TO Q11a) Next, I would like to ask you some
questions about your shipments of (RESPONSE TO Q7c). Do you make the
decisions about how this is shipped to your location?
1. Yes ............................................................................................. (SKIP TO Q10)
2. No
Q10g Could you please give me the name, address, and telephone number of the person
who does make these decisions?
NAME:
____________________________
COMPANY:
_________________________
STREET ADDRESS ______________________________
CITY:
_____________________
STATE: __________
PHONE:
________________________________
ADD THIS PERSON TO THE SAMPLE OF DISTRIBUTION CENTERS
SKIP TO Q11
Q10

Where is (RESPONSE TO Q7c) that you receive at your location shipped from?
(GET STATE)
___________ (Need to code as numbers 1 through 50; code Canadian provinces
as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New Brunswick, 54 as
Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58 as Alberta, 59 as
British Columbia, 60 as Yukon Territory, 61 as Northwest Territories and code
outside US and Canada as 62)
(IF COMMODITY Q7c IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)

Q10a1 Is this location the original point of origin for this commodity, a distribution
center, an intermodal rail terminal, or a port?
1. Original point of origin ............................................................ (SKIP TO Q10b)
2. Distribution center ................................................................. (SKIP TO Q10a2)
3. Intermodal rail terminal ......................................................... (SKIP TO Q10a2)
4. Port
Q10a1a

From what country does this shipment originate?

1. US
2. Canada
3. Other
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Q10a1b
How long does (RESPONSE TO Q7c) typically stay at the port before it is
shipped to you?
_________ days ___________hours
SKIP TO Q10b
Q10a2 In what state is the original point of origin? (GET STATE)
___________ (Need to code states as numbers 1 through 50; code Canadian
provinces as follows: 51 as Newfoundland, 52 as Nova Scotia, 53 as New
Brunswick, 54 as Quebec, 55 as Ontario, 56 as Manitoba, 57 as Saskatchewan, 58
as Alberta, 59 as British Columbia, 60 as Yukon Territory, 61 as Northwest
Territories and code outside US and Canada as 62)
(IF COMMODITY Q7c IS SHIPPED FROM MORE THAN ONE STATE, ASK
FOR STATE WITH LARGEST VOLUME)
Q10a3 How is (RESPONSE TO Q7c) shipped from its original point of origin to the
(distribution center/intermodal rail terminal)?
1. Truck ...................................................................................... (SKIP TO Q10a4)
2. Rail......................................................................................... (SKIP TO Q10a4)
3. Intermodal rail ....................................................................... (SKIP TO Q10a4)
4. Ship/Barge
5. Other (Please specify) ........................................................... (SKIP TO Q10a4)
Q10a3a In what port does the ship/barge unload the shipments?
3. Port Elizabeth
4. Other (Please specify)
Q10a3b How is (RESPONSE TO Q7a) shipped from the port to the distribution
center/intermodal rail terminal?
1. Truck
2. Rail
3. Other (Please Specify)
Q10a4 How long does it take these shipments to reach the (distribution center/intermodal
rail terminal) from their original point of origin?
__________ days _________ hours
Q10a5 How long does (RESPONSE TO Q7c) typically stay at the (distribution center
/intermodal rail terminal)before it is shipped to you?
_________ days ___________hours
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Q10b How is (RESPONSE TO Q7c) shipped to your location?
1. Truck
2. Rail............................................................................................. (SKIP TO Q11)
3. UPS, Federal Express, or similar delivery service..................... (SKIP TO Q11)
4. Other (Please specify) ................................................................ (SKIP TO Q11)
Q10c Who operates this truck? Is it operated by (READ LIST)
1. Your company
2. The company shipping the goods
3. A third party motor carrier
4. UPS, Federal Express, or similar delivery service..................... (SKIP TO Q11)
5. Other (please specify)
Q10d Is your typical shipment size for (RESPONSE TO Q7c) a full truck load or less
than truck load?
1. All shipments are full truck load
2. All shipments are less than truck load ....................................... (SKIP TO Q11)
3. Some shipments are full truck load/some shipments are less than truck load
Q10e How many truckloads of (RESPONSE TO Q7c) do you receive annually from
locations west of the Hudson River?
A)_____________ Truck loads annually
(IF RESPONDENT DOES NOT KNOW ANNUAL AMOUNT, ASK FOR
MONTHLY OR WEEKLY NUMBER)
B)_____________ Truck loads monthly
C)_____________ Truck loads weekly
Q10h At what time do these shipments typically arrive at you location?
1. 12 AM to 5 AM
2. 5 AM to 10 AM
3. 10 AM to 3 PM
4. 3PM to 7 PM
5. 7 PM to 12 Midnight
6. No set time
7. Do not know
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Q10i

Do you require these shipments to arrive within a certain time window?
1. Yes
2. No..............................................................................................(SKIP TO Q10l)

Q10j

What is the length of this window?
_________ hours

Q10k What percent of these shipments meet this requirement?
________________%
Q10l

How long does it take these shipments to reach you from their point of origin?
__________ days _________ hours

Q10m At what point do these trips cross the Hudson River?
1. Verrazano Narrows Bridge
2. George Washington Bridge
3. Tappan Zee Bridge
4. Lincoln Tunnel
5. Holland Tunnel
6. I-84 Bridge
7. Gothals Bridge
8. Outer Bridge Crossing
9. Other (please specify)____________________
Q11a (IF Q8f=2 AND Q9f=2 AND Q10f=2 THEN TERMINATE OR IF
Q8h=MISSING AND Q9h=MISSING AND Q10H=MISSING THEN
TERMINATE) Is there now a rail siding at your location?
1. Yes
2. No
Q11b Was there ever a rail siding at your location?
1. Yes
2. No
Q12

Can you give me a fax number so I can send you the information that you need to
complete this research study?
_____________________
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Q13

When would be a convenient time to call you back within the next 3 to 5 days?
_____________ (RECORD DATE)
_____________ (RECORD TIME)

END Thank you for your assistance. Someone will be calling you back on (READ
CALL BACK DAY/TIME) to complete the remainder of this interview.
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Glossary
This glossary of freight related terms is intended to cover the majority of technical terms
found in the Chittenden County Regional Freight Study Final Report. These definitions
are based on those provided in the Intermodal Freight Transportation, 4th Edition, 1999,
prepared by Gerhardt Muller, and distributed by the Eno Transportation Foundation, Inc.
and the Intermodal Association of North America. Readers are referred to this document
for additional clarifications.
Boxcar. An enclosed railcar, typically 40 or more feet long, used for packaged freight and
some bulk commodities.
Bulk cargo. Cargo that is unbound as loaded; it is without count in a loose unpackaged
form. Examples of bulk cargo include coal, grain, and petroleum products.
Carload. Quantity of freight (in tons) required to fill a railcar; amount normally required
to qualify for a carload rate.
Chassis. A trailer-type device with wheels constructed to accommodate containers, which
are lifted on and off.
Classification yard. A railroad terminal area where railcars are grouped together to form
train units.
Common carrier.
Any carrier engaged in the interstate transportation of
persons/property on a regular schedule at published rates, whose services are for hire to
the general public.
Container. A large, standard sized metal box into which cargo is packed for shipment;
containers are designed to be moved with common handling equipment, functioning as
the transfer unit between modes rather than the cargo itself.
Container on flatcar (COFC). Containers resting on railway flatcars without a chassis
underneath.
Contract carrier. Carrier engaged in interstate transportation of persons/property by
motor vehicle on a for-hire basis, but under continuing contract with one or a limited
number of customers to meet specific needs.
Doublestack. Railcar movement of containers stacked two high.
Drayage. Transporting of rail or ocean freight by truck to an intermediate or final
destination; typically a charge for pickup/delivery of goods moving short distances (e.g.,
from marine terminal to warehouse).

Cambridge Systematics, Inc.

G-1

Chittenden County Regional Freight Study
Final Report

For-hire carrier. Carrier that provides transportation service to the public on a fee basis.
Freight All Kinds (FAK). Goods classified FAK are usually charged higher rates than
those marked with a specific classification and are frequently in a container that includes
various classes of cargo.
Gross Vehicle Weight (GVW). The combined total weight of a vehicle and its freight.
Interline freight. Freight moving from point of origin to destination over the lines of two
or more transportation lines.
Just-in-time (JIT). Cargo or components that must be at a destination at the exact time
needed. The container or vehicle is the movable warehouse.
Less-than-containerload/less-than-truckload(LCL/LTL). A container or trailer loaded
with cargo from more than one shipper; loads that do not by themselves meet the
containerload or truckload requirements.
Line haul. The movement of freight over the road/rail from origin terminal to destination
terminal, usually over long distances.
Logistics. All activities involved in the management of product movement; delivering the
right product from the right origin to the right destination, with the right quality and
quantity, at the right schedule and price.
Owner-operator. Trucking operation in which the owner of the truck is also the driver.
Private carrier. A carrier that provides transportation service to the firm that owns or
leases the vehicles and does not charge a fee.
Trailer on flatcar (TOFC). Transport of trailers with their loads on specially designed rail
cars.
Transloading. Transferring bulk shipments from the vehicle/container of one mode to
that of another at a terminal interchange point.
Truckload (TL). Quantity of freight required to fill a truck, or at a minimum, the amount
required to qualify for a truckload rate.
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