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The State Smart Transportation Initiative

The State Smart Transportation Initiative promotes transportation practices that advance
environmental sustainability and equitable economic development, while maintaining high
standards of governmental efficiency and transparency.

SSTI, housed at the University of Wisconsin, operates in three ways:

« Asacommunity of practice, where participating agencies can learn together and share
experiences as they implement innovative smart transportation policies.

e As asource of direct technical assistance to the agencies on transformative and replicable
smart transportation reform efforts.

e As aresource to the wider transportation community, including local, state, and federal
agencies, in their efforts to reorient practice to changing social and financial demands.

SSTI participants include nineteen state departments of transportation. These states differ in
many respects but share a commitment to rethinking policies and processes to produce better
outcomes.

Getting the Goods without the Bads: Freight Transportation Demand
Management Strategies to Reduce Urban Impacts

This report was made possible by a matching grant from the National Center for Freight &
Infrastructure Research & Education (CFIRE). The purpose of the report is to identify and
evaluate strategies to reduce the social costs associated with goods movement in urban areas
through transportation demand management (TDM) strategies.

SSTI convened a project advisory committee to advise the research group, particularly in the
development of interview questions and identification of interviewees. Special thanks go out to
our committee members who donated their time and energy to ensure that this effort was a
success:

e Kaurt Paulsen, Assistant Professor, Department of Urban and Regional Planning,
University of Wisconsin — Madison

e Kathy Leotta, Washington State DOT, Public Transportation Division

e Rod Clark, Wisconsin DOT, Chief — Bureau of Transit, Local Roads, Rail and Harbors,
retired

SSTl is also grateful to all of the transportation specialists that completed our survey and took
the time to participate in interviews. These include Thomas Murtha (CMAP), Ted Dahlburg
(DVRPC), Ron Achelpohl (MARC), Thomas Maguire (New York City), Alexander Trauger
(MetroPlan Orlando), Robert Hillier (City of Portland), Frank DeMasi (Boston MPO), Bill
Kuttner (Boston MPO), David Trowbridge (City of Madison), and Gerald Rohsler (Morris
County, NJ). All of the people interviewed were welcoming and forthright and exemplified the
collaborative spirit necessary to find solutions to today’s transportation challenges.

Suggested citation: Holloway, Bill, and Chris Spahr. Getting the Goods without the Bads: Freight Transportation
Demand Management Strategies to Reduce Urban Impacts. University of Wisconsin, Madison: National Center for
Freight & Infrastructure Research & Education and the State Smart Transportation Initiative, September 2013.
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Executive Summary

Freight Transportation Demand Management (TDM) strategies help to increase overall
transportation system efficiency by shifting the routes, travel times, operational characteristics,
or transportation modes used to move goods in order to maximize the value of existing
transportation infrastructure. These strategies present more sustainable, cost-effective
alternatives to increasing capacity on congested highway and roads that offer health, safety,
environmental, and livability benefits as well. In addition, freight TDM strategies can, in many
cases, reduce friction between freight and the broader community, lessening public opposition to
freight transportation activities.

This study focuses on the use of freight TDM strategies in urban settings and informs the
National Freight Strategic Planning process required under Moving Ahead for Progress In the
21% Century (MAP-21) by addressing the following questions:

1. What are the costs of transporting freight by highway and railroad in urban areas?

2. How are these costs allocated to shippers, taxpayers, and society?

3. What freight TDM activities are being implemented in the U.S. to reduce the costs to
society of goods movement in urban areas?

4. What metropolitan areas are effectively implementing freight TDM strategies?

5. How can local governments most effectively implement freight TDM strategies?

Costs Associated with Urban Goods Movement

Costs associated with urban freight transportation are borne by shippers and carriers as well as
by society and include construction and maintenance of roads, traffic enforcement, crashes, and
health problems related to noise and pollution. While costs borne by carriers are built into the
freight transportation cost structure and are ultimately paid by consumers, costs to society (also
called unpriced costs or negative externalities) are more difficult to quantify and are shouldered
by taxpayers, society at large, or specific individuals or neighborhoods. Although it is difficult to
quantify the social costs generated by freight transportation, they are clearly significant.

The Government Accountability Office (GAOQ) estimates that for each million ton-miles of
freight transported, trucking generates over $58,000 in social costs compared to around $9,000 in
social costs for rail freight." The following table summarizes the GAO estimates of marginal
societal costs attributable to trucking and rail that are not passed on to consumers.

! U.s. Government Accountability Office, “Surface Freight Transportation: A Comparison of the Costs of Road, Rail,
and Waterways Freight Shipments That Are Not Passed on to Consumers,” January 26, 2011, available at
http://www.gao.gov/products/GAO-11-134.



Table E.1: Estimated Marginal Societal Costs Attributable to Truck and Rail Freight Not
Passed on to Consumers, per Million Ton-Miles (in 1000s of 2013 dollars)

\ Trucking | Railroad
Marginal Social Costs
Marginal Public Infrastructure Costs (e.g., pavement $7.45 i
preservation costs)* '
Emissions of Particulate Matter and Nitrogen Oxide $46.85 $8.52
Accidents $8.52 $1.06
Congestion $7.45 -
Marginal Taxes and Fees
Taxes and Fees Associated with Marginal Freight Activity $11.71 -

Marginal Social Costs Not Passed on to Consumers

Over $9 (but less than
Over $58 | trucking costs that are
not passed on)

Unpriced Costs — Marginal Social Costs Minus Taxes and Fees
Associated with Marginal Freight Activity

Source: Government Accountability Office, Surface Freight Transportation (2011).
“Infrastructure costs and taxes and fees represent averages of data from fiscal years 2000 through 2006.

Freight Transportation Demand Management Strategies

Due to the importance of freight transportation to economic productivity, the expansion and
maintenance of highway and road infrastructure is often the default strategy to facilitate freight
movement. However, the cycle of highway expansion followed by increasing congestion and
further expansion comes at an enormous economic and environmental price. Freight TDM
strategies can achieve many of the same goals as infrastructure-based solutions at a far lower
cost. Some of the strategies that have been implemented across the U.S. include:

Anti-ldling Policies: Over 110 states, counties, and municipalities in the U.S. have
restrictions against idling to reduce harmful emissions and cut down on noise.
Restrictions vary widely in their goals, vehicles covered, idling time limits, enforcement,
exemptions, and penalties. While many of these policies cover all types of motor
vehicles, trucks are the most common targets.? Education, consistent enforcement, and
sufficiently high penalties for violations are key aspects of implementing effective anti-
idling regulations.

? Idling Reduction Working Group, “Motor Vehicle Idling Restriction Review: Draft,” Louisville, KY (2008).



Designation of Truck Routes: Designating certain roadways for truck traffic is one of
the most common ways that cities manage freight transportation demand. Concentrating
truck traffic on specific routes allows local governments to:

e Target corridor infrastructure improvements to primary users
e Reduce exposure of residents to noise, emissions, and vibration
e Separate truck traffic from bicycles and pedestrians

Some strategies that municipalities have implemented across the country include creating
a standard truck route network, restricting turns on specific routes, and restricting trucks
to arterials with exceptions for pick-ups and deliveries. When proposed truck routes are
located in industrial areas, opposition is likely to be low. However, proposals to designate
truck routes near residential areas and schools are likely to face significant resistance.

Modal Shift: Several studies have identified shifting a portion of the freight currently
traveling by truck onto railroads as a solution to increasing highway congestion, fuel
consumption, and air pollution.® Some strategies that have been implemented across the
country to promote modal shift include policies that minimize highway expansion,
protect and enhance freight rail service, and promote rail-oriented industrial development
on existing and inactive rail rights-of-way. However, generating reductions in truck
traffic by promoting modal shift is extremely difficult due to the logistical links between
truck and rail freight and community opposition. Trucks are needed to bridge the “last
mile” and to transport containers between rail terminals before continuing to their final
destination by rail. In Chicago and many other cities, more rail freight begets more truck
freight.* Another challenge presented by shifting freight from trucks to trains is the often
intense resistance from residents who live in close proximity to the railroad lines that will
carry the additional freight.

Changing Pickup and Delivery Hours: Strategies based on changing the hours of
freight activity serve two main purposes:

1) Promoting or incentivizing off-peak pickup and delivery — reduces the
amount of congestion associated with truck traffic and truck loading and
unloading during peak travel times.

2) Restricting nighttime truck traffic and/or pickup and delivery — reduces the
amount of nighttime noise in cities.

These two strategies are contradictory and in metropolitan areas facing highway capacity
constraints, municipalities should be wary of restrictions on nighttime delivery, which
could worsen the situation. For cities and regions that are interested in shifting more
freight to off-peak hours, working with industry to develop an incentive-based system for

® Gorman, 2008; Bryan et al., 2007; Lee et al., 2009; You et al., 2010; ICF, 2009 as cited in Erica Bickford,
“Emissions and Air Quality Impacts of Freight Transportation” (PhD Dissertation, University of Wisconsin, 2012).
* Tom Murtha (Senior Planner, Chicago Metropolitan Agency for Planning), Randy Deshazo (Policy Analyst,
Chicago Metropolitan Agency for Planning) in discussion with the authors, May 15, 2013.



voluntary off-peak pickup and delivery can achieve significant benefits without
generating too much opposition from carriers or incurring large enforcement costs.

Intelligent Transportation Systems: Intelligent Transportation Systems (ITS), defined
by the Federal Highway Administration as “electronics, communications, or information
processing used singly or in combination to improve the efficiency or safety of a surface
transportation system,” have had major impacts on the freight transportation sector. Many
ITS applications can manage demand by providing drivers and dispatchers with
information that allows them to avoid congested areas or otherwise increase the
efficiency of their operations in ways that benefit both the carrier and the broader
community. Some of these technology solutions include variable message signs, real-time
GPS guidance and traffic updates, web-based vehicle scheduling, and load matching
systems. While there are safety concerns related to the use of mobile apps during vehicle
operation, dynamic messaging signs, audio information, and the use of mobile apps by
drivers when safely parked can all improve transportation system efficiency, lowering
costs and emissions. ITS strategies represent a low-cost alternative to large-scale
infrastructure projects and often have wide appeal.

Land Use Strategies: Industrial waterfront lands, as well as other centrally located
freight and industrial sites, are under significant pressure in many cities for commercial
and residential redevelopment. In many cases, because of high relocation costs, rail yards
and ports may remain in central city areas while distribution centers, factories,
warehouses, and other associated uses move to the urban fringe, resulting in increased
truck VMT, congestion, and emissions. In order to counter these negative impacts and
boost economic development and livability, many cities and MPQOs are focusing on land
use strategies to maintain and encourage multi modal freight activities within the central
city. Zoning regulations are one of the most effective tools that cities have to retain
freight intensive land uses in urban areas. Two specific strategies that have been
implemented include:

1) Freight Villages — Zoning districts created to foster or maintain freight and
industrial activities

2) Industrial Zoning Overlay Districts — special zoning districts, overlaying the
existing base zoning classifications, which preserve land with uniquely valuable
assets, such as deep water berth access or rail infrastructure, for industrial use

Isolating freight from other land uses and locating freight intensive uses near key
transportation infrastructure is generally well received by residents and businesses.
Maintaining freight land uses in central areas, however, can be difficult due to
development pressures for residential or commercial uses. Additionally, rezoning areas
for industrial purposes can receive significant opposition from businesses and residents
looking to promote commercial and residential purposes. Emphasizing the jobs,
economic development, and transportation benefits of these industrial areas can make
creating and preserving them more palatable.



Parking Policies: Providing adequate curbside parking space for commercial vehicles—
whether through pricing or time limits—reduces truck double-parking, increases pickup
and delivery efficiency, and reduces congestion. Some strategies that cities have
implemented to improve availability of parking for freight loading and unloading include:

Longer loading zones

Metered loading zones

Increasing loading zone availability
More specific signage

Increased enforcement

Education and outreach

Collecting data to better understand the barriers facing trucks picking up and delivering
goods in downtown areas is critical to developing appropriate parking solutions.
Implementing parking policies, such as paid commercial parking, is relatively
inexpensive and is usually well received by carriers because it increases turnover of
vehicles in loading zones and reduces downtown congestion.

Planning Information Strategies: In order to designate or revise a truck route network,
implement delivery time restrictions or incentives, or preserve freight intensive land uses
in appropriate locations without generating land use and transportation conflicts, decision
makers need to understand how and where freight is moving and the existing freight
policy landscape. The first step is to understand where key freight nodes and
transportation corridors are located. Next, because freight crosses jurisdictional
boundaries, it is important to understand policies in nearby jurisdictions that impact the
movement of freight. Regional planning agencies, which lack the authority to pursue
other freight TDM strategies on their own, are well positioned to collect and distribute
this type of information to their constituent jurisdictions and to lead intraregional efforts
to harmonize freight land use and transportation policies.

Case Studies

This report highlights six case studies of metropolitan regions within the U.S. that have
implemented the TDM strategies described above. These metropolitan areas include:

Chicago, IL
Philadelphia, PA
Kansas City, MO
New York, NY
Orlando, FL
Portland OR

To develop these case studies, information was gathered from existing literature as well as
surveys and interviews conducted for this study. The involvement of stakeholders in developing
and implementing TDM strategies was a common theme found in each case study. In order for
TDM strategies to work, the involvement of a variety of stakeholders, including shippers,
carriers, union representatives, residents, and the commercial sector is critical to the planning
process and each strategy needs to be paired with a strong educational component.

\"



Findings

Most of the freight TDM strategies currently in use have significant potential to increase
efficiency for businesses as well as reduce social costs associated with urban freight
transportation. Two of these strategies, however, may create more problems than they solve:
restrictions on nighttime freight delivery are likely to exacerbate regional congestion and
increase transportation costs, and efforts to affect modal shift from truck to rail may face strong
community opposition and end up generating more truck trips than they eliminate.

The table below summarizes the impacts of each TDM strategy on external and private costs as

well as their implementation difficulty.

Table E.2: Freight TDM Strategy Impacts and Implementation Difficulty

TDM External Costs Private Costs Difficulty to
St i Impl
rategy . o ShnppFr & Carrier mplement
Congestion Livability | Receiver
Costs
Costs
Anti-idling
Policies + + + + Low
Designation
of Truck <+ <+ + + + ~
Routes
Modal Shift ~ ~ ~ ~ ~ ~ High
Off-Peak
Pickup and <+ + - ~ ~ +
Delivery
Restrictions
on ~ ~
Nighttime = = + =
Delivery
ITS L
Solutions + + + + + ow
Land Use
Strategies + + + + + / High
Parking
Policies + + + + + Low
Planning
Information <+ <+ -+ + <+ + Low
Strategies
- . Dependent
Beneficial + Detrimental No Impact upon other ~
Impact Impact .
variables

vi




Introduction

In recent years there has been a growing interest in using transportation demand management
(TDM) strategies to reduce vehicle emissions, personal transportation costs, congestion, and
costs borne by society at large for the construction and maintenance of roads, highways, and
parking facilities. TDM strategies broadly defined—including location-efficient development,
promotion of alternative transportation modes, improved modal integration, and commute trip
reduction programs—present more sustainable, cost-effective alternatives to increasing capacity
on congested highways and roads. Expanding highway capacity to reduce peak-period
congestion is not only extremely expensive, its benefits tend to be largely consumed by induced
demand, trips that would have otherwise been made on other routes, at other times, on other
modes, or which would not have been made at all.’

Historically, TDM strategies have targeted drivers of single occupant passenger vehicles with
information, education, and sometimes incentives to carpool, use public transit, walk, bike,
telecommute, work different hours, or otherwise adjust their travel behavior to reduce traffic
congestion. Freight transportation has generally been left out of the conversation.

Due to the importance of freight transportation to economic productivity the expansion and
maintenance of highway and road infrastructure is often the default strategy to facilitate freight
movement. However, the cycle of highway expansion followed by increasing congestion and
further expansion comes at an enormous economic and environmental price. Transportation
agency revenues are unable to maintain this cycle in the face of increasing freight and passenger
travel demand and rising construction costs. In addition to fiscal constraints, public interest in
more sustainable, livable communities is also pushing transportation agencies towards change.

States, municipalities, and the federal government have all implemented TDM policies to reduce
the costs to society associated with goods movement. Specific measures include anti-idling
policies, designation of truck routes, truck-to-rail modal shift, restricted or incentivized delivery
hours, intelligent transportation systems (ITS), land use strategies, and parking policies.
Measures like these, which seek to optimize the transportation system by channeling demand to
maximize the value of existing transportation infrastructure, can be described broadly as freight
TDM activities. These policies have been driven by a variety of different motivations but
economic development, air quality concerns, and congestion mitigation are common goals.

While many TDM strategies are implemented in response to societal costs of cargo movement,
freight transportation industry stakeholders also stand to benefit from reduced congestion and
increased operational efficiency as well as through better relationships with their communities.
Community opposition, which can result in new policies and regulations affecting the freight
industry, is a significant threat to freight industry activities in urban areas. By taking an active
role in promoting strategies that lessen the negative impacts of goods movement on their
communities, freight shippers and carriers can generate goodwill that will translate into a more
freight-friendly policy landscape in the future.

® Todd Litman, “Rebound Effects,” Victoria Transport Policy Institute, March 12, 2013, available at
http://www.vtpi.org/tdm/tdm64.htm
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This study highlights the efforts across the country to ensure that the freight industry remains
successful in the goods movement that is critical to sustaining vibrant communities. Metropolitan
areas that have implemented freight TDM strategies have generally received positive feedback
from the freight industry in regards to the strategies. In many cases, reducing the costs to society
of freight transportation translates into increased efficiency in goods movement.

The recently enacted federal transportation bill, Moving Ahead for Progress In the 21 Century
(MAP-21), requires the development of a National Freight Strategic Plan within 3 years. The
plan must include strategies to improve freight intermodal connectivity and best practices to
improve the performance of the national freight network and mitigate the impacts of freight
movement on communities.® The fiscal and environmental challenges facing society in dealing
with these issues will inhibit traditional highway-focused solutions and necessitate innovation
through more cost-effective and environmentally sustainable freight TDM activities. The present
study informs the National Freight Strategic Planning process by addressing the following
questions:

1. What are the costs of transporting freight by highway and railroad in urban areas?

2. How are these costs allocated to shippers, taxpayers, and society?

3. What freight TDM activities are being implemented in the U.S. to reduce the costs to
society of goods movement in urban areas?

4. What metropolitan areas are effectively implementing freight TDM strategies?

5. How can local governments most effectively implement freight TDM strategies?

In seeking to answer these questions the project team faced several limitations. While this report
provides concrete examples of how and why freight TDM strategies have been implemented in
metropolitan areas, it relies primarily on qualitative assessments of their costs and benefits. This
is due to the lack of sufficient quantitative data due to the limited public availability of existing
data, the lack of implementation cost information, and the difficulty of attributing outcomes to
specific freight TDM strategies.

It is important for cities considering new freight TDM strategies to be able to estimate the likely
impacts in their community. Future research at the community level to more thoroughly quantify
the costs and benefits of different freight TDM strategies would be beneficial. Aggregating this
type of detailed quantitative data would provide another level of understanding that would allow
cities to make better decisions regarding the implementation of freight TDM strategies and more
easily communicate potential benefits to stakeholders.

The following sections detail the costs associated with urban goods movement, freight TDM
strategies that have been implemented in urban areas across the U.S., case studies of six regions
where innovative freight TDM strategies have been put into practice, and, in the conclusion,
provides a summary of the costs, benefits, and implementation difficulty of each strategy.

® Govtrack.com, “S. 1813 (112"): MAP-21,” “Section 1115,” available at
http://www.govtrack.us/congress/bills/112/s1813/text
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Costs Associated with Urban Goods Movement

There is a wide array of costs associated with urban freight transportation. The costs considered
by shippers—those paying for the transportation of goods—and carriers—the firms paid to
transport goods—include costs for labor, fuel, tolls, and a number of other inputs. While many of
these costs are paid directly by the carrier, they are built into the freight transportation cost
structure and are ultimately paid by shippers. Other costs associated with freight transportation
are much less visible and harder to quantify. Freight transportation costs that are not paid by
shippers, such as those associated with the construction and maintenance of roads, traffic
enforcement, traffic accidents, health problems due to air pollution, and others, present a much
greater challenge to policy makers. These costs to society, also known as negative externalities,
or unpriced costs, are difficult to quantify but represent major costs to the public sector as well as
to homeowners, residents, and other drivers.

Costs Paid by Shippers

Costs paid by shippers to move goods include labor, fuel, vehicle purchase and maintenance, as
well as costs associated with construction and maintenance of the infrastructure they use. These
include private costs as well as taxes and fees related to the use of public facilities. These costs
are generally passed on to consumers in the competitive market. However, there is considerable
uncertainty regarding to what extent trucks pay the cost of the pavement damage that they
generate, and it is likely that some of these costs are borne by others.

While transporting freight by rail is significantly more efficient and less expensive over long
distances than transporting freight by truck (average transport cost of 2.99 versus 16.54 cents per
ton-mile) ’, trains carry somewhat less of our nation’s cargo than trucks as measured in ton-
miles. Table 1 shows the maximum amount of cargo that can be transported in a standard semi-
trailer or bulk rail car. Each rail car is capable of carrying more than four times the weight of a
truck trailer and because trains often are composed of up to 100 rail cars, rail freight is
concentrated on far fewer total vehicle moves than is truck freight.

Table 1: Standard Modal Freight Unit Capacities and Estimated Ton-Miles of Domestic
Surface Freight Shipped by Mode in 2007

Mode Modal Freight Standard Cargo Ton-miles (in Source
Unit Capacity millions)
Federal Highway
Trucking | Truck Trailer 25 Tons 2,040,000 Administration
(FHWA)
Bureau of Trans.
Railroad Bulk Car 110 Tons 1,819,633 Statistics, Nat’l

Trans. Statistics

Source: Government Accountability Office, Surface Freight Transportation, 2011

" United States Department of Transportation, “Table 3-21: Average Freight Revenue Per Ton-mile (Current Cent),”
available at
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/ta
ble 03 21.html



http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_03_21.html
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_03_21.html

While rail is usually less expensive for longer movements, trucking is often more cost-effective
for shorter movements, especially when the associated logistics costs are considered. In addition,
rail is often more expensive on light-density lines and fuel efficiency benefits of rail fade for
very short trains and cumbersome switching moves. ®

Multiple market segments are served by the trucking industry, not all of which are competitive
with rail. Local and regional trucking accounts for most truck movements in urban areas, and rail
is competitive for almost none of this traffic (high-volume moves of sand and gravel, road salt,
coal, or oil products are the major exceptions). °

Because shippers and carriers seek to minimize their costs and maximize profits, incentivizing
changes through taxes and fees can be effective. It has been found that additional taxes or fees
will lead businesses to change their behavior to minimize their tax burden. Potential strategies
that businesses might use to minimize their tax burden if additional taxes or fees are imposed
include:

e Substituting gasoline-powered trucks for diesel-powered trucks or vice versa

e Shipping by rail instead of truck

e Increasing the size of truck loads and reducing empty backhaul trips, thereby shipping
more ton-miles with fewer truck miles

e Improving vehicle utilization, thereby shipping more freight using fewer trucks®®

Similarly, transportation investments that lower logistics, loading, warehousing, or production
costs also have the potential to change freight transportation patterns.

This report focuses primarily on identifying practices to reduce the costs to society generated by
urban freight transportation. These include all costs that are not paid by those moving the goods
and include congestion, safety, noise and vibration, and air pollution.

Costs to Society

Congestion

Congestion costs are typically calculated using the value of time for the people caught in traffic,
including commuters, other automobile users, bus riders, business travelers, local truck drivers,
and intercity truck drivers. Consequential costs are those that extend beyond the time value. For
example, a truck that misses a 15-minute delivery window can: (1) disrupt the production or
merchandising of goods by the recipient; (2) interfere with other trucks maneuvering into tight
spaces and scheduled door capacity at customer docks; and/or (3) be held outside or turned
away—and in the latter case, the VVehicle Miles Traveled (VMT) of local delivery is tripled, as

8 Joseph Bryan, et al., “Rail Freight Solutions to Roadway Congestion: Final Report and Guidebook; Vol. 586,”
Transportation Research Board National Research, 2007, accessed September 11, 2013,
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_586.pdf.
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Ibid.
19 Shama Gamkhar and Steptoe and Johnson, LLP, “Dedicated Revenue Mechanisms for Freight Transportation
Investment,” Transportation Research Board National Research Vol. 7 (2012), The Tioga Group;
Economic Development Research Group, Inc.
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the truck departs for a holding point and returns later. While predictable congestion and resultant
delay impose costs on shippers, a lack of travel time reliability can be a much bigger impediment
to modern logistics strategies.

The FHWA'’s Highway Cost Allocation Study, revised in 2000, estimated the marginal costs per
mile for a variety of trucks on urban and rural interstate highways. While the study is now 13
years old and construction costs have increased, the relative costs attributable to each vehicle
type remain valid. Table 2 details the estimated congestion costs imposed on road users by
trucking and rail freight activity.'* These costs are due to the additional congestion caused by
trucks on the road and the time roadway users spend waiting at rail crossings.*?

Table 2: Cross-Modal Comparisons of Congestion Costs

Trucking Railroad | Trucking to rail ratio
Cost of delay to road users in 2000,

(in billions of constant 2013 dollars) $11.56 30.62 18.65

Source: FHWA, Addendum to the 1997 Federal Highway Cost Allocation Study (2000).

More recent estimates from Delucchi and McCubbin of congestion delay costs per ton-mile
(Table 3) show a similarly large gap between truck and rail in terms of congestion costs that they
impose on road users.

Table 3: Summary of Congestion Delay Cost Estimates by Transport Mode, 2013 (cents)
Trucking | Railroad
Cost of delay to road users (per ton mile) 0.25-0.62 0.03

Source: Delucchi and McCubbin, External Costs of Transport in the US (2010).

Safety

The safety impacts of freight transportation are reflected in the number of accidents with injuries
and fatalities involving trucks and trains. Safety is a concern of carriers, shippers, other
motorists, roadside property owners, and society in general. Factors contributing to truck
accidents include driver fatigue, vehicle defects, and unsafe driving behavior by truckers and
others on the road. Road conditions and improper loading also influence safety. Injuries and
fatalities related to trains are most often related to derailments, collisions between trains and
vehicles at at-grade crossings, and pedestrian trespassers in rail yards or on tracks.*® According
to the Government Accountability Office’s (GAO) analysis of DOT data nationwide between
2003 and 2007, large trucks were involved in about six times more crashes with fatalities and 17
times more crashes with injuries, per billion ton-miles, than freight rail (Table 4).

1 U.S. Department of Transportation: Federal Highway Administration, “Addendum to the 1997 Federal Highway
Cost Allocation Study Final Report,” May 2000, available at
http://www.fhwa.dot.gov/policy/hcas/addendum.htm.

12 Mark A. Delucchi and Donald R. McCubbin, “External Costs of Transport in the U.S.,” Institute of Transportation
Studies; University of California, Davis; January 1, 2010, available at
http://escholarship.org/uc/item/13n8v8gq.pdf.

3 Freight Transport for Development, “Road Safety (Traffic Accidents),” available at
http://www.ppiaf.org/freighttoolkit/toolkit/developments-issues/issues/road-safety-traffic-accidents.
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Table 4: Average Annual Accident Fatalities and Injuries, per Billion Ton-Miles, Average

of 2003 to 2007
Estimated Fatalities Injuries per
Mode Fatalities | Injuries | billion ton- per billion billion ton-
miles ton-miles miles
Trucks ? 5,069 111,800 1,997 2.54 56.05
Trains” 683 5747 1,739 0.39 3.32

Source: Government Accountability Office, Surface Freight Transportation, 2011

? Fatalities and injuries reported in Federal Motor Carrier Safety Administration’s Large Truck and Bus Crash Facts 2007 (table 1 and table 4).
Trucks are defined as over 10,000 gross vehicle weight, which can include some non-freight activity. For example, in 2007, 12.3 percent of large
trucks involved in a fatal accident and 13.2 percent involved in accidents with injuries were dump, garbage, or concrete mixer trucks.

® Fatalities and injuries reported in Federal Railroad Administration Office of Safety Analysis’s accident/incident online data reporting system
table 1.07.

The fatality and injury rate per mile of vehicle travel have declined steadily for many years due
to a reduction in alcohol use, increased use of seatbelts, improved vehicle safety, and other
factors. However, these reductions have been offset by growth in VMT causing total road
fatalities to remain constant. The estimated costs of collisions include medical costs, property
damage, lost productivity, insurance administration, emergency services, and the much more
difficult to monetize costs of fatalities and pain and suffering. In the case of travel by road, the
estimated cost of collisions is greater than every other social cost except travel time.** Delucchi
and McCubbin have estimated collision costs by transport mode (Table 5). The wide range of
costs attributed to trucking collisions is mainly due to differences in key valuation parameters,
such as the value of life lost or of pain and suffering, and in the definition and estimation of
crash-related externalities.

Table 5: Summary of Collision Cost Estimates by Transport Mode, 2013 (cents)
Trucking Railroad
Accident Cost (per ton mile) 0.13-2.30 0.25

Source: Delucchi and McCubbin, External Costs of Transport in the US (2010).

Noise and Vibration

Noise from freight operations, such as train whistles, horns, braking, loading and unloading, and
other activities can become an annoyance to neighbors, especially during late hours. Very often,
freight-related noise is accompanied by vibration. Vibration is often caused by the movement of
heavy freight and machinery. Vibration not only can be an annoyance resulting in complaints,
but it also can result in actual property damage at certain frequencies over sustained periods of
time, and may necessitate improved construction or infrastructure retrofits for buildings.

Having freight operations deemed a nuisance can result in costly or demanding mitigation
techniques such as sound barriers, quiet zones, no-jake/air-braking zones, restricted gate or
terminal hours, and restricted routes.' The external cost of noise from transport includes the
value of damages from excess noise experienced, as well as the costs of any defensive actions or

1 Delucchi, “External Costs of Transport in the U.S.”
> Envision Freight, “Freight Land Use Conflicts,” accessed March 4, 2013, available at
http://www.envisionfreight.com/issues/index.html.
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avoidance behavior.™® Freight-related noise is often a prominent enough problem that it
measurably affects the value of homes. Econometric or “hedonic” price analyses measure this
effect by estimating the sales price of a house as a function of a number of important
characteristics, including the ambient noise level or distance from a major noise source. Table 6
displays the estimated noise-related costs of trucking and freight rail transportation. ’

Table 6: Summary of Noise Cost Estimates by Transport Mode, 2013 (cents)
Trucking | Railroad
Noise Cost (per ton-mile) 00-6.1 0.06

Source: Envision Freight, Freight and Land Use Conflicts n.d.

Studies also have shown a connection between environmental noise exposure and health. These
studies have shown that noise exposure can contribute to cardiovascular disease, cognitive
impairment in children, sleep disturbance, tinnitus (the sensation of sound in the absence of an
external sound source), and annoyance levels. *8

Air pollution

Diesel exhaust is known to cause adverse effects on human health. While not a significant
contributor to carbon monoxide (CO) and hydrocarbon (HC) emissions, diesel exhaust contains
relatively large amounts of particulate matter (PM) and nitrogen oxide (NOx). According to a
GAO assessment of EPA’s latest national emissions inventory data (2002), freight trucks
produced over six times more fine particulate matter and over four times more nitrogen oxide on
a ton-mile basis than freight locomotives. Additionally, trucks emitted the highest levels of
greenhouse gas (CO2 equivalents) among the freight modes—about eight times more than
freight rail.®

NOXx and fine particulate matter (PM2.5) are two key regulated emissions typically comprising
the majority of estimated air pollution external costs.?’ When natural and miscellaneous sources
are left out, diesel vehicles are responsible for 23% of PM2.5 emissions and can account for as
much as 35% in urban areas. These particles are small enough to penetrate deep into the lungs,
causing short- and long-term health problems. Short-term exposure can cause acute symptoms
such as eye, throat, or bronchial irritation, lightheadedness and nausea. Diesel heavy-duty
vehicles (HDVs) also account for 34% of NOx emissions, while 5% of the NOx emissions are
from gasoline HDVs. Once emitted, NOx can react with other chemicals in the air and form
PM2.5. In addition, NOx and HC together form smog, which hinders visibility.

Table 7 and Table 8 detail the GAQ’s estimates of PM2.5 and NOx emissions and their cost
impacts due to truck and freight rail transportation.

ii Delucchi, “External Costs of Transport in the U.S.”
Ibid.
'8 World Health Organization et al., “Disease Control Priorities Related to Mental, Neurological, Developmental and
Substance Abuse Disorders,” 2006, available at http://www.dcp2.org/file/64/.
9'U.S. Government Accountability Office, “Surface Freight Transportation: A Comparison of the Costs of Road,
Rail, and Waterways Freight Shipments That Are Not Passed on to Consumers,” January 26, 2011,
available at http://www.gao.gov/products/GAO-11-134.

2 Ipid.
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Table 7: Estimated Tons of Freight Related PM, s and NOx Emissions, per Million Freight

Ton-Miles for Trucks and Locomotives in 2002

. Estimated )
Eigrrlr;ag?d Estimated Estima