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White Paper

A Conceptual Look at Tolling Highways in Connecticut

EXECUTIVE SUMMARY

Like most states, Connecticut faces a considerable need for funding to support the major
transportation investments required over the coming decades. There are a lot of challenges, but
perhaps the biggest question is the sustainability of the gas tax as the primary source of
transportation funding. In the last six years, average fuel efficiency has increased more than 25
percent; new national Corporate Average Fuel Economy (CAFE) standards call for 35 MPG by 2018
and 54 MPG by 2025. This is great for reducing carbon emissions and reducing dependency on foreign
oil; but it’s terrible for transportation finance if we continue to rely so heavily on the gas tax. User fees,
such as electronic tolling of highways, offer a possible sustainable long term solution.

This white paper has been prepared to take a very conceptual look at how tolling - 215t century style -
might be re-introduced in Connecticut. It covers a wide range of options and is intended to provide
background information for policymakers as they consider tolling among options for transportation
funding. This has been developed using “sketch level” analysis; as such all values herein are subject to
considerable refinement if more detailed studies are determined to be warranted.

Tolling in 2015 is much different and improved since the 1980’s when Connecticut removed tolls. The
differences are significant, and advantages and disadvantages of re-introducing tolls as electronic
tolling are highlighted in the table below.

All-Electronic Tolling (AET) as a New Revenue Source

PROS | CONS
Significant thru traffic by non-CT passenger vehicles | Potential traffic diversions to alternative routes,
that don’t pay gas tax. Freeway tolling distributes could affect some local streets and other signalized
future highway costs to all users, including out of routes.
state.
All-electronic toll collection reduces cost and Connecticut’s prior history with tolling included
eliminates safety and congestion issues associated problems with congestion & safety at toll booths.
with traditional tolling. Electronic tolling eliminates these problems, but

state must overcome the “memories”.
A majority of highway investment needs in CT are Relative to gas tax, cost of collection of tolls is

located on the Interstate System and other limited higher.

access expressways in the state.

Direct user fees such as tolls establish a direct Connecticut does not currently have legislation
linkage between road use and the charges paid,; authorizing the use of tolling.

potential demand management benefits.
Tolls ensure a new sustainable long term source of Significant capital cost associated with deploying
revenue in the face of increasing fuel efficiency. all-electronic tolling; especially on a statewide basis.
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Federal Restrictions

A majority of freeways in Connecticut are Interstate highways. In general, adding tolls to these
routes is currently prohibited by federal law, except under limited conditions. Exceptions include:

= Under current law (Section 129 of Title 23 U.S.C,, the general toll program) new highways,
bridges, and tunnels (including such facilities on the Interstate System) can be constructed
as tolled facilities without application or approval for inclusion in one of the pilot programs.
Similarly, new tolled lanes can be added to existing highways (as long as the number of
existing toll-free lanes (excluding auxiliary lanes) is not reduced), non-Interstate Highways
can be reconstructed, bridges and tunnels on the Interstate System and non-Interstate
Highways can be reconstructed or replaced, all as tolled facilities.

= Interstate System Reconstruction and Rehabilitation Pilot Program (ISRRPP) - with federal
authorization, up to three states can add tolls to Interstate routes being reconstructed. All
three “slots” are currently provisionally filled for this pilot program;

= Value Pricing Pilot Program (VPPP) - 15 states participate in the FHWA VPPP at any one
time, including Connecticut. These pilot states may implement Interstate tolling with
federal approval, if congestion pricing is part of tolling.

= Conversion of high-occupancy vehicles (HOV) lanes to high-occupancy toll (HOT) lanes
under Section 166 of Title 23 U.S.C., whereby non-carpools or single-occupant vehicles
would be able to use HOT lanes for a variable toll rate.

In the case of VPPP and ISRRPP, a Federal Tolling agreement would have to be executed before tolls
could be added. While it is true that FHWA has recently funded congestion pricing studies on
Connecticut Interstates under the VPPP, which might provide a mechanism to permit tolling in the
future, no such tolling agreement has been executed; this would definitely be required before
adding tolls to Interstate routes. Toll projects falling into Section 129 or Section 166 do not require
tolling agreements with FHWA.

All-Electronic Tolling (AET)

With All-Electronic Tolling (AET) no toll plazas would be constructed and motorists would not have
to stop (or even slow down) to pay tolls. Overhead gantries would be constructed across the
roadway mainlines (or ramps); and equipped with electronic toll readers, high speed cameras and
other equipment to collect tolls from vehicles at full highway speeds; this reduces collection costs.
More importantly, it eliminates the congestion and safety problems associated with traditional
tolling, such as that used in Connecticut 30 years ago. The vast majority of tolls would be collected
via electronic toll transponders like E-Z Pass. Vehicles without transponders would be handled by
video imaging of license plates through a billing system (or a pre-registered plate option). While
AET does bring additional video collection and enforcement costs, its advantages over traditional
tolling are significant and many toll agencies, including the Massachusetts Turnpike, are eliminating
cash collection and replacing old toll booths with overhead non-stop toll gantries (see images of toll
gantries on cover page).

Hypothetical Tolling Options Considered

The white paper took a conceptual look at six hypothetical tolling options which might be
considered. Three of these involved statewide tolling options, in which tolls might be established on
all Interstate highways and possibly other limited-access expressways. The other three options

CDM
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were hypothetical examples of “project-specific” tolling. Each of the options was assessed as to
their cost of deployment, revenue potential, operating cost and net revenue potential.

Statewide Tolling Options. These involve tolling the state’s entire Interstate System, and other
limited-access expressways like Route 2 and Route 8. Toll revenues from a statewide system could
provide a new long-term sustainable source of revenue, and would be dedicated to transportation
improvements. The three statewide options included:

A. All Interstates. Toll all Interstate routes in the state (347 miles);

B. All Interstates & Other Expressways. Toll all Interstates plus other “state-designated”
expressways and parkways (556 miles total); and

C. Border Tolls. Toll all limited-access routes at state borders (entering direction only). It
should be noted that FHWA has stated they do not support this specific tolling application and
it is unlikely it would be approved.

The table below presents a comparative summary of cost and revenue potential for the three
statewide tolling options. Results are shown for both low and high hypothetical toll rates.

Comparative Summary of Statewide Tolling Options
Low End Toll Rates ($0.10 / Mile; $2.00 Border Tolls) High End Toll Rates ($0.20 / Mile; $4.00 Border Tolls)
Scenario A Scenario B Scenario C Scenario A Scenario B Scenario C
Toll All Toll All Border Tolls Toll All Toll All Border Tolls

Item Interstates Expressways (Entry Only) Interstates Expressways (Entry Only)
25-Year Net Revenue Potential (Mil.) $27,709.1 $37,303.4 $4,898.1 $45,503.6 $62,013.6 $8,950.6
Avg. Annual Total Net Revenue (Mil) $1,108.4 $1,492.1 $195.9 $1,820.1 $2,480.5 $358.0
Avg. Annual Net Revenue - In State (Mil.) $786.9 $1,119.1 $90.1 $1,365.1 $1,860.4 $164.7
Avg. Annual Net Revenue - Out State (Mil.) $321.4 $373.0 $105.8 $455.0 $620.1 $193.3
Average Pass. Car Toll per Trip (1) $1.25 $1.26 $2.00 $2.49 $2.53 $4.00
Average Pass. Car Round Trip Toll (1) $2.50 $2.52 $2.00 $4.98 $5.06 $4.00
Typical % Diversion to Alternate Routes 10%-15% 10%-15% 15% 20%-30% 20%-30% 25%
One-Time System Deployment Cost (Mil.) $449 $635 $44 $449 $635 $44

(1) Average toll for those trips actually tolled.

Project-Specific Options. The other three options are hypothetical, but realistic, examples of
“project-specific” tolling. Project-specific options involve adding tolls as part of specific
construction projects to help pay for the project or series of projects along a highway. Project-
specific examples include:

D. Managed Lanes. - Managed-lane systems involve charging tolls only on 1-2 lanes, and
adjoining lanes remain toll free. The primary goal of managed lanes is reducing congestion
rather than raising revenues. Since only 1-2 lanes are tolled, they raise less revenue than
tolling all lanes. Managed lanes include converting HOV lanes to HOT lanes (High-Occupancy
Toll), and / or building new express toll lanes.

Express toll lanes were studied for highly congested sections of I-95 between New Haven and
the New York State line. New express lanes on [-95 would generate significant revenue, but
could cost more than $10 billion to build due to the need to add lanes and separate those lanes
from general traffic. The lanes are very effective at managing congestion, but toll revenues
generated would support just a small portion of the cost.

CDM
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HOT lane conversions were studied for the existing HOV lanes on [-91 and [-84 in the Hartford
area. Conversion of HOV lanes in the Hartford area would be relatively easy and inexpensive.
They would generate enough revenue to pay for tolling and operation, but little excess
revenue. The main goal of these conversion projects would be to reduce congestion on I-91
north of Hartford and 1-84 east of Hartford.

Spot Tolling. Spot tolling involves adding tolls to a bridge or section of highway that is being
reconstructed. Spot tolling is one of the tolling options being studied as part of the major
project to replace the Hartford Viaduct section of I-84 in Hartford. An electronic toll at that
location would have a low toll charge (no more than $1.00) to minimize traffic diversions to
local streets. It would generate significant revenue, but given the high cost of the viaduct
replacement ($3-5B), the toll revenue may only support 10% -20% of the total project cost.
To be effective, the tolls would have to be extended beyond the short limits of the Viaduct
segment (about one mile).

Corridor Tolling. Corridor tolling involves tolling a much longer section of highway to help
pay for a large reconstruction or expansion program in the corridor. Corridor tolling and
congestion pricing is being studied for the I-95 corridor between New York and New Haven.
Electronic tolls along this 48-mile corridor would cost about $92 million to design and deploy,
but tolls would generate average annual net revenue between $300 million and $450 million
per year after operating cost. This might pay 75% or more of the cost to widen the severely
congested segment between Bridgeport and Stamford. Combined with congestion pricing, the
widening could significantly reduce congestion.

An overall comparative summary of illustrative sketch level statewide and project specific estimates
are shown below.

Comparative Summary of Statewide and Project Specific Tolling Concepts
Average Annual Revenue
(Millions in 2014 dollars)

Tolling Highway
% O0utof  years System Project Net
Gross Operating Net State to Capital Capital Revenue
Tolling Project Toll Rate/Policy | Revenue Cost(A) Revenue | Revenue Implement Cost Cost 25-years
Part I: Statewide options that require changes to federal and state laws
All Expressways $0.10/mile $1,649 $157 $1,492 25% 4-5 635 ---- $37,300
$0.20/mile $2,619 $139 $2,480 25% 4-5 635 - $62,000
Interstates Only $0.10/mile $1,223 $115 $1,108 29% 4-5 449 -—-- $27,700
$0.20/mile $1,922 $102 $1,820 29% 4-5 449 ---- $45,500
Border Tolls (entering CT) (Federal $2 toll $211 $15 $196| 54% 4-5 44 T $4,898
approval unlikely) $4 toll $372 $14 $358| 54% 4-5 44 $8,950
Part 2: Project-level options that can be done under existing federal law or pilot program; changes to state law still required

1-95 Tolling $0.10/mile $313 $31 $282 40% 5-8 92 $4,000 $7,050
add 4th lane and toll all lanes (B) $0.20/mile $475 $26 $449|  40% 5-8 92 $4,000 $11,225
1-95 C tion Prici toll rat t t

ongestion Fricing of rates set to $38 $14 $24| 35% 58 97 $10,000 $508
add express toll lanes (C) manage demand
1-84 Tolli

o- |-ng . $1.00 $49 S5 S44 18% 5-8 12 $4,000 $1,105
spot pricing on viaduct replacement

toll rat tt
1-91 & I-84 HOV to HOT lane ofi rates set to $2 $2 so| 10% 23 11 $40 $10
manage demand

(A) Operating cost includes collection cost plus annualized capital cost of system deployment
(B) 4th lane between Bridgeport and Stamford
(C) Express Lanes between New Haven and Greenwich
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Summary

In summary, tolling can be a viable option for establishing a new, sustainable and equitable source
of revenue for transportation investment in Connecticut. On a statewide basis, the cost to deploy an
all-electronic system would range from about $450-$600 million, a cost that could be recovered in
less than one year of net revenue collected from all electronic tolling. Other key findings:

Dhith

April 14, 2015

Annual net revenue from statewide tolling could be as much as $2.5 billion per year, after
operating costs, in 2014 dollars;

About 25-30 percent of revenue from statewide tolling of all Interstates and expressways
would come from out-of-state motorists;

About 50-55 percent of revenue from border tolling could come from out-of-state motorists,
but federal approval is not likely for border tolls.

About 25-35 percent of revenue would come from trucks under statewide or border tolling;

Implementation of tolling on existing Interstate routes will require federal approval. While
tolling existing Interstate route capacity is currently prohibited, the current VPPP studies
underway in Connecticut could provide a mechanism for the execution of a tolling
agreement with FHWA to establish tolling on approved roadways. It should be noted that
there is no current “blanket” program for statewide tolling. Each specific project or corridor
would need to studied and approved before tolls could be established;

Even if a tolling agreement was executed with FHWA, Connecticut does not currently have
legislation authorizing the use of tolling;

All-electronic tolls could be implemented, without requiring motorists to stop or impede
traffic or safety in any way;

The one-time capital cost to fully deploy all-electronic tolling statewide would be between
$450 and $635 million depending on how many routes were included; border tolls would
cost less than $100 million. While a significant cost, it could be recovered from net toll
revenue collection in less than a year of operation in most cases, depending on Scenario
and toll rates charged;

Tolling will take at least 4 years to implement, so new revenues cannot be generated in the
short-term. Statewide tolling could be fully operational between 4.5 and 6.0 years from the
point at which a decision to move forward is made. Project-specific tolling has a similar
timeframe; and

Project-specific tolling applications could also be implemented, but revenue potential and
cost would be unique to the specific individual projects and toll rates being considered.
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A Conceptual Look at Tolling Highways in Connecticut

INTRODUCTION AND BACKGROUND

Tolls are not new in Connecticut. Tolling was used as the primary method of finance of both the
Merritt / Wilbur Cross Parkways and the Connecticut Turnpike (I-95). In addition, there were once
several toll bridges in the greater Hartford area. While long a significant source of revenue to the state,
tolling in Connecticut also was known as a major source of delay and congestion at toll plazas and a
continuing safety concern. In fact, a major fatal crash at the Stratford toll plaza on I-95 on January 19,
1983 led to the removal of all tolls in Connecticut a short time later.

Many of Connecticut’s Interstate highways were built without tolls in the years following the passage
of the Federal-Aid Highway Act of 1956, under which up to 90 percent of construction cost was funded
by the Federal gas tax. But that was more than 50 years ago; and much of the Interstate System and
other expressways in Connecticut are now in need of reconstruction and expansion. The Federal
government largely conceived of, and paid for, the Interstate System, but it owns none of it. It is now
the responsibility of the states, who collectively now spend more on system upkeep and
reconstruction every five years than the entire federal contribution to funding the original
construction of the 47,000 mile system.

The CTDOT Statewide Strategic Transportation Plan (TransformCT) has identified a need for over
$100 billion in transportation investment, over $66 billion of which will be needed on the state’s
highways and bridges. A majority of that will be needed on the Interstate System and the state’s other
limited access expressways. At the same time, there is growing recognition that motor fuel taxes, at
the state and federal levels, are unsustainable in the face of increasing fuel efficiency and dramatically
increased future Corporate Average Fuel Economy (CAFE) standards.

In view of this, new consideration is being given to the possibility of once again using tolls, either on a
project specific basis to help pay for specific capital investments, or potentially on a statewide basis as
a significant new, sustainable source of revenue for transportation. Questions have been raised about
the cost of adding tolls, the time required for implementation, and the magnitude of toll revenue that
could be generated. CDM Smith has prepared this White Paper to answer some of these questions, and
to enable policymakers to make more informed decisions on this important and controversial issue.

Information included herein is based on experience with recent tolling initiatives in jurisdictions
across the nation, discussions with toll operators and system integrators, discussions with state and
federal staff about opportunities and issues. It also reflects a “sketch level” assessment of revenue
potential of tolling the state of Connecticut’s highways. It should be recognized that all information
included in this White Paper is subject to considerable refinement through more detailed studies
should the state choose to reinstitute tolling.

CDM
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Tolling as a Sustainable Source of Transportation Revenue

Like most states, Connecticut faces a considerable need in funding to support the major transportation
investments required over the coming decades. There are a number of factors for this, but perhaps
the biggest concern is a question about the long-term sustainability of the motor fuel taxes as the
primary source of revenue. In the last six years alone, average fuel efficiency of the US passenger car
fleet has increased by more than 25 percent. Recently updated national fuel efficiency standards call
for 35 MPG by 2018 and 54 MPG by 2025.

Improving fuel efficiency is great for reducing our dependence on foreign oil supplies and reducing
carbon emissions that contribute to climate change and negatively affect the health of citizens.
However, it is not good for transportation funding-- so long as the primary basis for revenue
generation remains the taxation of fuel actually consumed. Simply stated, as fuel efficiency increases,
revenue from the gas tax decreases, even as vehicle miles of travel and demands for roadway
investment continue to grow.

User fees such as tolling have the advantage of being more sustainable over the long term, regardless
of improvements in fuel efficiency or even the type of energy used (e.g., electric vehicles, hybrids, etc.).
There are a number of reasons why having tolling return to Connecticut makes sense as a new source
of revenue; but the concept is not without potential negative impacts, both real and perceived. A quick
summary of pros and cons might include:

“Pros” — Positive Considerations

1. Being a small state, located between major urban areas of New York and Boston, there is a
high percentage of through travelers using Connecticut’s highways; particularly Interstate
highways, with as much as 29 percent out-of-state travel. Many of these passenger vehicle
motorists do not need to purchase fuel while passing through the state; hence they are not
contributing to the state’s motor fuel tax revenue. Tolling would ensure all motorists using
the Interstate facilities would pay their fair share of the funding needed for ongoing
investments in these major roadways. Our conceptual analysis of statewide tolling shows
that 25-54% of toll revenue would come from out-of-state drivers, depending on tolling
scenario.

2. The advent of non-stop, cashless “all electronic tolling” (AET) has dramatically reduced the
cost of toll collection and the safety and congestion impacts associated with traditional
methods of collection -- such as that used in Connecticut for nearly 30 years through the mid-
1980s. With AET, there is no toll plaza to interrupt the flow of traffic, and tolls are collected
electronically as drivers pass beneath overhead collection points at full expressway speeds.

3. A majority of highway investment needs in the CTDOT Statewide Strategic Transportation
Plan will be on the Interstate highways and other state highways. In his recent budget
address to the Connecticut legislature, Governor Malloy cited ten examples of major highway
improvements needed in the state; all ten are located on the state’s Interstate highways or
other limited access expressways. This improves the equity of revenue collection; namely
those benefitting from the improvements will be paying a larger share of the cost.

4. The use of any type of direct user fees improves the linkage between transportation funding
and the use of transportation capacity especially during periods of high demand. Tolling has

CDM
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the potential to more effectively manage demand (such as variable or dynamic pricing that
increases toll costs during hours of peak traffic) and as traffic rises, revenue will also increase.

Direct road user charges, such as electronic tolling, ensures a sustainable long term source of
revenue. As traffic demand grows, revenue will grow. This is increasingly not the case with
the gas tax, as increasing fuel efficiency and the emergence of electric and alternative fuel
vehicles will cause fuel consumption to decrease as vehicle miles of travel increases.

“Cons” — The Challenges of Tolling

1.

In planning any potential tolling, perhaps the biggest concern is the potential for traffic
diversions off the tolled route to alternative routes. The “sketch level” assessment in
developing this White Paper suggests traffic diversions in the range of 10-30 percent might be
expected, depending on particular route, tolling application and, of course, toll rate level.
Traffic diversions to alternative routes can have negative impacts on those routes, especially
in the case of diversions of larger commercial vehicles.

Connecticut has a long history of tolling, with considerable negative perceptions relating to
congestion at toll plazas and significant perceived safety issues. Virtually all of these issues
are no longer relevant if the state embraces all electronic toll collection. Overcoming the
perceptions of the past will still be a challenge.

Connecticut does not currently have legislation authorizing the use of tolling.

Relative to the gas tax, which is collected at a limited number of fuel distribution centers, the
cost of collecting tolls will likely be significantly higher.

There would be significant capital and ongoing operating costs for deployment and use of an
all-electronic toll collection system, particularly on a statewide basis. The capital cost could
likely be “recovered” in less than one year but nonetheless it will be a significant factor.

Federal Limitations and Outlook

Under ¢

urrent law, there remain federal restrictions on the use of tolls of currently toll-free interstate

highways. Over the last two decades, these restrictions have been significantly reduced; a trend that is
likely to continue in the future given building pressure from many states that are in search of new and
sustainable revenue sources.

At the moment, there are a limited number of conditions under which tolls could legally be added to
currently free Interstate highways:

1.

it

Bridge or Tunnel Reconstruction and New Capacity - Under current law (Section 129, the
general toll program) new highways, bridges, and tunnels (including such facilities on the
Interstate System) can be constructed as tolled facilities without application or approval for
inclusion in one of the pilot programs. Similarly, new tolled lanes can be added to existing
highways (as long as the number of existing toll-free lanes (excluding auxiliary lanes) is not
reduced), non-Interstate Highways can be reconstructed, bridges and tunnels on the
Interstate System and non-Interstate Highways can be reconstructed or replaced, all as tolled
facilities. Additionally, capital improvements can be made to existing tolled facilities with
federal funds. Each of these actions can occur as a matter of right, without inclusion in a pilot
program.
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2. Interstate System Reconstruction and Rehabilitation Pilot Program (ISRRPP) - For many
years, this pilot program has been available under which up to three states may add tolls to all
lanes of an existing Interstate highway that is being reconstructed or expanded. The revenue
collected from this tolling must be devoted to the particular Interstate route being upgraded.
While all three “slots” are provisionally filled for this pilot program, no state has yet to
implement tolling on the Interstate System under this Pilot Program. It should be noted that
funds provided by FHWA'’s Interstate Maintenance (IM) program for resurfacing, restoring,
rehabilitating and reconstructing (4R) most routes on the Interstate System are lost on a
facility once tolls are applied under this Pilot Program. This issue is limited only to the
ISRRPP, and would not apply to other potential exemptions. There are currently no slots
available under this program.

3. Value Pricing Pilot Program (VPPP) - Up to 15 states participate in funding, research, and
implementation of pricing projects at any one time under the FHWA Value Pricing Pilot
Program (formerly known as the Congestion Pricing Program). Connecticut is one of these,
with major value pricing studies now underway on [-95 and 1-84. FHWA has advised that
once a state has been designated under the VPPP, it may be eligible for FHWA tolling
agreements on the facilities being studied, or potentially any other facilities in that particular
state. It should be noted that this programs main goal is aimed at congestion management,
requiring that variable tolls be used in order to manage demand on the facility. This could
become a mechanism under which Connecticut could apply for a tolling agreement, perhaps as
extensive as statewide. However, it should be cautioned that while it is not inconceivable that
a state could develop a value pricing project covering multiple facilities statewide, note that all
of the VPPP tolling agreements to date have covered individual facilities (or closely-related
pairs of facilities in the same general corridor).

4. Conversion of HOV lanes to HOT Lanes - It is also currently permissible to convert high-
occupancy vehicles (HOV) lanes to high-occupancy toll (HOT) lanes under Section166,
whereby non-carpools or single-occupant vehicles would be able to use HOT lanes for a
variable toll rate. There are more than 25 of these types of unique facilities operating in the
US now; the conversion of HOV lanes on both I-91 and [-84 in the Hartford area could be
candidates for this type of deployment.

Under either the VPPP (which current Connecticut studies are being performed under) or the ISRRPP
the state would need to execute a formal “tolling agreement” with FHWA. No such agreement yet
exists. Projects falling under Section 129 or Section 166 do not require an executed formal tolling
agreement with FHWA.

Potential Connecticut Tolling Scenarios

There are a number of different potential scenarios under which tolling could be reinstituted in the
state of Connecticut. This White Paper addresses a range of six hypothetical applications, arrayed in
two major categories; hypothetical statewide tolling options and hypothetical “project-specific” tolling
applications.

Hypothetical Statewide Tolling Scenarios

Under this category, tolling would be implemented on all or some of Connecticut’s limited-access
highway facilities as a means of developing a new, sustainable long-term source for additional
transportation funding. Under these options, the implementation of tolling would not be associated
CcDhm
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with a particular construction project or new highway facility. Rather, the tolling would be intended
to supplement other current sources of transportation finance, in an effort to pay for up to $100
billion in transportation needs over the next quarter century. It should be noted that none of the
current tolling programs presently support a blanket allowance to toll statewide. Under statewide
tolling, each proposed tolling project would need to be studied and approved, and in reality would
probably be implemented in a phased approach. Conceptual revenue potential and other general
information is provided in this White Paper for three alternative hypothetical statewide tolling
options, including:

= Statewide Scenario A - Electronic tolling on all interstate highways in Connecticut;

= Statewide Scenario B - Electronic tolling added to all Interstate highways plus major limited-
access state routes; and

= Statewide Scenario C - Entry tolls on major limited-access facilities at state line borders. (It
should be noted that FHWA has stated they do not support this specific tolling application and it
is unlikely it would be approved by FHWA)

Project-Specific Tolling Scenarios

Hypothetical project-specific tolling scenarios would be related directly to individual particular
projects, especially those about to undergo reconstruction activities. Tolling would be implemented,
in most cases, as a means of generating revenue, possibly in support of additional bonding capacity, to
at least partially cover the cost of specific major capital investments. This White Paper addresses
three hypothetical, but realistic, “project-specific” tolling scenarios, including:

= Scenario D - Managed lanes, in which only one or two lanes on a highway facility would be
subjected to variable tolling. Two significant sub-options could be considered under this
category:

- Scenario D-1: HOV-to-HOT Conversions - In which existing high-occupancy
vehicle lanes are fitted with electronic tolling, and non-HOV traffic is allowed
to use the lanes as managed through variable tolling;

- Scenario D-2: New Express Toll Lanes - Involving new capacity on existing
freeways, in which only vehicles using the new capacity are assessed a toll.

= Scenario E - “Spot tolling applications”, in which electronic tolls could be added to a
replacement bridge or other major local construction project, such as the proposed costly
replacement of a major viaduct on [-84 in Hartford; and

= Scenario F - Project-Specific “Corridor” Tolling - In which all lanes on a portion of a limited-
access highway would be tolled - with revenue generated intended to be used to at least
partially offset major capital investments for improvements.

All six of these scenarios are addressed, in very general and conceptual terms, in this document. Itis
emphasized that estimates of revenue potential and cost should be considered general
approximations made without the benefit of detailed analysis. This information should be
considered subject to considerable refinement in more detailed studies.

CDM
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Statewide Tolling Options

Tolling could be introduced on a statewide basis. Figure 1 shows the 556 miles of major limited-
access facilities located in the Connecticut. Almost 350 miles of these routes have Interstate highway
designations, as highlighted in green. There are also 206 miles of other limited access highways in the
state; highlighted in orange. Figure 1 also shows the seven points of entry into the state on limited-
access highway facilities for border tolling consideration.

Under any of these scenarios all electronic toll collection would be used. As described below, this is a
method under which motorists do not have to stop and pay tolls, and all revenue is collected
electronically, mostly through pre-paid electronic transponder toll accounts. Most of these pre-paid
accounts are linked to credit cards or bank debit facilities and the vast majority of the collection
process is fully automated.

When considering the three alternative methods of implementing statewide tolling, it is important to
recognize significant tradeoffs between the breadth of application versus the potential economic and
traffic impacts associated with tolling. Tolling which is implemented over an entire system, with tolls
applied nominally on a “per-mile basis” require relatively low toll charges applied to a larger number
of trips. For example, at $0.10 per mile, a trip on [-95 from Greenwich to Bridgeport would cost about
$3.00 for passenger cars with electronic toll collection transponders. This would be applied, however,
at numerous individual tolling points, such that the toll charge at any given point would be relatively
low (say $0.50). This would create relatively little incentive for motorists to divert off the Interstate
and onto local roads or competing freeways (such as the Merritt Parkway).

By contrast, implementing equivalent tolls at isolated locations, such as borders, would require a fixed
rate at a single location generally in the amount of $2.00-$5.00 in one direction only. This single
tolling point with a higher concentrated toll will encourage increased diversions of traffic to local
routes, since the amount to be saved at a single tolling point is as much as 10 times higher than that
assessed at a large number of lower value tolling points along the full route. In general, the fewer
number of tolling points, the higher the toll rates needed at these points to achieve comparable
revenue, and hence the higher the proportion of traffic diversions which can be expected.

Similarly, potential economic impacts may be quite significant with isolated tolling applications, at
least in the immediate vicinity of the isolated tolling point. An isolated toll of, say, $4.00 (or perhaps
$8.00 for a round trip) may significantly impact businesses on either side of the concentrated tolling
point. By comparison, more broadly applied tolling along entire route systems would be expected to
have less significant economic impacts, because the average toll per trip over the length of the
corridor would be much less.

All Electronic Tolling (AET)

With all electronic tolling, gantries would be constructed across the expressway mainline lanes (or in
some cases on expressway ramps). The gantries would be equipped with electronic toll readers, video
enforcement cameras and other equipment necessary to electronically collect tolls from all vehicle
types at full highway speeds.

Examples of currently operating AET gantry facilities are shown in Figure 2. In most cases, each
electronic tolling point would include two sets of gantries, essentially equivalent to “sign bridges”,
upon which equipment needed for vehicle classification, license plate imaging and electronic toll

CDM
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reading is strategically mounted. This collection process has no impact on drivers whatsoever, as they
simply pass under each gantry point at normal highway speeds for the collection of tolls.

Under an all-electronic toll system, the vast majority of tolls would be collected from vehicles
equipped with pre-paid transponder accounts, such as E-ZPass®. Motorists would open pre-paid
accounts and start with an initial balance. Each time the vehicle used the road, the appropriate toll
amount would be reduced from the account. Most accounts would be established with automatic
replenishment provisions through linkages with bank accounts or credit cards. In essence, once the
account was established, there would virtually be no action required on the part of drivers (other than
pay the bill).

Perhaps 75-85 percent of vehicles would eventually have an E-ZPass®. However, there would always
be a limited number of vehicles not equipped with transponders. They would still be eligible to use
the roads, and tolls would be collected using video imaging techniques. Modern AET systems include
both front and rear license plate reading equipment, to capture both cars and trucks. There are
multiple operational concepts possible, but most current AET systems identify the vehicle owner
through DMV records and simply bill the customer for usage of the road. Because of the higher cost
associated with video collection, including paper billing, and the increased level of “collection risk,”
motorists without E-ZPass transponders would typically be charged a higher toll rate, but no punitive
charges would be levied.

Toll gantries would typically be located every 4 to 5 miles along the priced highways, depending on
interchange spacing and frequency. Because of the large number of interchanges on Connecticut’s
Interstate highways, particularly along I-95, it would not be practical to put a gantry between each
individual access point. However, gantries would be frequent enough to capture the majority of
highway users--such that the toll charge associated with each individual collection point would
remain relatively low to minimize traffic diversions.

Each of the gantries would be connected to a central system covering the whole state. It is likely that
the system would be designed with a “trip reconstruction” feature; that is a toll would be charged for
each particular trip on the Interstate System, but not for each individual passage beneath a particular
gantry. For example, if a trip on I-95 from Stamford to Bridgeport passed through, five tolling points,
computer logic would be used to reconstruct this into a single trip and the account would be charged
only once for the trip from Stamford to Bridgeport.

Table 1 presents a concise summary of the approximate “ballpark” deployment cost of a statewide
AET system under both Scenarios A and B. The top line shows the cost for implementation on all
Interstate highways, Scenario A. Approximately 78 gantries would be required; the approximate
construction costs would be $416 million in 2014 dollars. Adding an additional 8 percent for required
studies, system design, environmental review and program management, the total cost of deployment
on 347 miles of Interstate highway is estimated at just under $450 million. Extending the tolling
system to the primary state highways (Scenario B) would cost an additional $186 million, bringing the
total cost under Scenario B to $635 million. This assumes a total of 121 gantries and 10 customer
service centers statewide.

The implementation of border tolls under Scenario C would require a considerably smaller number of
electronic tolling points. As shown in Table 1, only seven tolling gantries would be required, with a
total system cost (including engineering and environmental studies) of approximately $44 million.
While this study considered border tolls in one-direction only, two-way border tolls could still be

CDM
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implemented for less than $100 million. In general, the larger the number of gantries required, the
lower the system cost per gantry. This is because there are certain common elements, such as a
complex central system in customer service centers for electronic toll transaction processing, which
are common to any of the scenarios considered.

System Eng / Env Total
Scenario Description Miles Gantries Cost (M) Cost (M) Cost (M)
A Interstate Routes 347 78 S416 $33 $449
B All Limited Access Routes 556 121 $588 $47 $635
C Border Tolls (1) N/A 7 $40 $4 $44

(1) One-way tolls entering Connecticut.

Table 1
Approximate Deployment Costs of Statewide AET Systems
(Costs in 2014 dollars in millions).

Introduction of Tolling: Process and Timelines

The potential re-introduction of tolling in Connecticut would require considerable planning, policy
and engineering efforts, particularly if implemented statewide. We have identified at least seven
major steps in the process.

1.

CDM

Smith

Legislative Approval - The decision to add tolling to Connecticut’s highways, whether on
Interstate highways or state designated highways, will require approval of the Connecticut
legislature. This process will take some amount of time and likely require public hearings,
detailed studies regarding the cost, revenue and various impacts associated with tolling before
passage of a tolling bill. The process could also include the establishment of a statewide “lock
box”, in which net revenue from toll collections could be dedicated and used for
transportation improvements.

Feasibility and Planning Studies - More detailed study will be required before final tolling
implementation. This would include development of a concept of operations for the entire
system, a refined traffic and revenue impact analysis, possible project phasing and
development of more refined system capital and operating cost estimates.

Environmental Assessments - In discussions with representatives of other states
implementing tolls on existing free facilities and representatives of FHWA, as a minimum,
Connecticut should assume a state and federal Environmental Assessment (EA) would be
required for the deployment of tolls. This would include quantification of traffic impacts, in
particular, and the net effect of these traffic impacts on alternative routes. FHWA has also
advised that a decision to add tolling would require the establishment of a tolling agreement if
tolls were instituted under either the VPPP or ISRRPP; this tolling agreement would only be
executed after the appropriate environmental clearances are obtained. In the state of
Washington, which recently implemented tolls on two previously toll-free bridges (Tacoma
Narrows & SR 520), the state legislature expanded this requirement to a full Environmental

13
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Impact Statement (EIS), but this is not considered typical. Further, FHWA has advised that if
the application of tolling is associated directly with an improvement program, such as facility
widening, the environmental clearances for the full construction project needs to be
achieved before tolls could actually be implemented. Tolls could be implemented prior
to completion of construction, but not before environmental clearance of the project.

4. Federal Tolling Agreement - FHWA advises that applications of tolling under the VPPP or
ISRRPP would require execution of a federal tolling agreement. Placing tolls on new capacity,
such as new express toll lanes or new Interstate corridors would not require a tolling
agreement, nor would the conversion of HOV to HOT operation. The process will take some
time, and will have certain precedent requirements, such as environmental and state
legislative approval.

5. Institutional Organization - The implementation of tolling would require the development
of a new institutional organization to implement and monitor tolling operations and ensure
appropriate flow of funds once tolling begins. There are a number of potential institutional
configurations. Many existing toll facilities are operated by semi-autonomous authorities.

6. Toll System Design/Procurement - Once the final decision is made to implement tolling,
and environmental clearances and tolling agreements are in hand, a detailed design effort of
the statewide tolling system would be undertaken. This would be followed by a competitive
procurement process and an extended period of development and implementation oversight.
Since the toll system involves the acquisition of electronics, technologies, and communications
subsystems (to name just a few), federal-aid projects involving this step would also require a
systems engineering analysis and conformance with Connecticut's statewide ITS architecture
per 23 CFR 940 prior to the final design for the procurement of the tolling system.

7. Toll System Development/Installation - This would likely be undertaken by a competitively
selected contractor/system integrator. It would also likely include, in a single contract, the
extensive construction work associated with toll gantries and communication systems as well
as procurement and erection of the high technology electronic toll collection equipment itself.
This contract typically would include the ongoing maintenance of the toll system.

Potential Timelines

One of the key objectives of this White Paper is to identify realistic (albeit still preliminary) estimates
of the timeline to cover these various steps of the process. Figure 3 shows four such timelines,
including:

= A simple HOV to HOT conversion (essentially Scenario D-1);

= A project specific tolling application, essentially representing Scenarios D-2, E and F (actual
timeline would vary based on the design/construction timeframe of the project itself); and

= Two schedules for hypothetical implementation of statewide tolling Scenarios A, B or C (fast
track vs. conservative schedule.

The top portion of Figure 3 addresses a simple HOV to HOT conversion. This is much less complex, and
requires less federal and environmental approval, and could be implemented in less than two years. In
practice this might even be able to be accomplished in as little as 18 months, given the favorable
physical characteristics of the HOV lanes in Connecticut.

CDM
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The next portion of the
schedule shows the likely
timeline for “project
specific” tolling and
finance. This would be
used in an example of a
project such as widening
portions of [-95 between
New York and New Haven
i _ - ” or major improvement
| = % B T ~ g 9o projects along [-84. In this
P A S ; . S | scenario, the ultimate
= \ : . N > completion timeline is
il 5l ﬁ RN I B "%, | dependent on the physical
The Massachusetts Tumpike has recently embarked on a complete conversion to All | improvement project itself.
Electronic Tolling (AET). Just 16 over the road gantries will replace all toll booths on | This also recognizes that

the entire Turnpike, and motorists will no longer be required to stop to pay tolls at

Tumpike exits or mainline collection points. The system will be in operation in less the .entlre co.nstructlon
than 2 years. project requires a full EIS

Massachusetts Turnpike AET

and full environmental
clearance before the tolling agreement can be finalized. We have also added to this timeline the time
required for investment-grade traffic and revenue studies and the actual project financing process,
presuming that some form of revenue bonds would be required. Tolls could be added either before
the highway reconstruction project or after it was completed, as shown by the two different “stars” in
the lower portion of Figure 3. In any case, it would still only be added after the tolling agreement was
executed which would only be executed after environmental clearance for the new project in question
was received from state and federal agencies.

The next two sections cover hypothetical statewide tolling programs. The third timeline is referred to
as the “fast-track” option, which assumes a relatively aggressive schedule, legislative approval within
about 18 months and only an Environmental Assessment. In this case, statewide tolling on all
Interstates and/or other state designated highways could be implemented and placed in operation
within about 4.5 years from the time the decision is made to move forward with further study. This
includes a year for detailed tolling feasibility studies and refined cost estimates, an 18-month process
for environmental review, one year for FHWA application process through the establishment of a final
federal tolling agreement (the actual timeline would depend on how well-developed the ISRRPP or
VPPP tolling proposal was when submitted to FHWA for tolling authority approval), one year for
establishment of institutional organization and about 15 months for final system design and
procurement. Under the fast track approach, the toll system development and installation is assumed
to take place in slightly less than two years. This is an aggressive timeline, particularly for system
development and deployment, but it is consistent with some other AET initiatives such as the
Massachusetts Turnpike AET conversion of 1-90 which is now underway.

A more “conservative schedule” is shown in the bottom graph, which extends the legislative review
process, the environmental review process and the system development and deployment time. Even
under this conservative schedule, statewide tolling could be in operation within about 5.5 years of the
decision to proceed.
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Conceptual Estimate of Revenue Potential

This is a very broad-brush, rough approximation of revenue potential associated with tolling all or
part of Connecticut’s expressway system. These estimates are subject to considerable refinement and
further studies, and are based primarily on existing traffic information (2013 levels). A national
Interstate tolling impact model, now under development for FHWA, was used to estimate traffic
diversions along major corridors, but these were then applied directly to actual observed volumes
along the Interstate and major state designated highway facilities in Connecticut. Transaction and
revenue potential was initially computed at 2013 levels and then expanded to a hypothetical 20-year
projection period assumed to begin around 2020, using a conservative average annual growth rate of
0.75 percent per year.

Toll Rate Considerations

In determining the range of toll rates which could rationally be considered, a historical perspective
was developed of rates originally charged on the Connecticut Turnpike (1-95), as a starting point.
Figure 4 shows the equivalent rate per mile on the Turnpike when it opened in 1957 (red line) and at
the time tolls were removed in the mid-1980s (blue line). When the Connecticut Turnpike was
opened, it had eight toll plazas spread over a 129-mile length of the project, each of which charged a
nominal cash toll of $0.25 per passenger vehicle. A total of $2.00 in toll charges was collected from
each passenger vehicle that traveled the entire facility. This was equivalent to $0.0155 per mile for
passenger cars, with higher rates for trucks. The red line applies the Consumer Price Index (CPI)
inflation rates for nearly 60 years to show what the opening year toll rates would be in equivalent
2014 dollars. The $0.0155 per mile in 1957 would be equivalent to nearly $0.130 per mile in 2014
dollars and closer to $0.15 per mile by the time tolls could be re-implemented under most scenarios in
Connecticut.

Obviously, tolls were not increased to keep up with inflation on the original turnpike. When tolls were
removed around 1985, the through trip toll had increased to only $2.80, or equivalent to around
$0.021 per mile. As shown in Figure 4, that is equivalent in today’s dollars to about $0.048 per mile.

Based on this analysis, a broad range of rates in today’s conditions would be somewhere between
$0.05 and $0.20 per mile. For simplicity, most scenarios in this White Paper considered illustrative
rates of $0.10 and $0.20 per mile, to give a fairly wide range of outcomes.

These per mile rates would apply to passenger cars
equipped with E-ZPass® transponders. It was assumed
that a 50 percent surcharge would be added for motorists
requiring video imaging and using the “pay by mail”
approach. This covers the additional processing cost and
collection risk. Note that revenue estimates included in this
White Paper as well as operating cost assumptions do not
include the benefit of this incremental surcharge, since it
was nominally assumed that the surcharge level itself
would be designed specifically to offset the incremental
operating cost and leakage risk. Essentially, revenue
estimates included below implicitly assume all vehicles are
equipped with E-Z Pass® transponders.
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Figure 4
Connecticut Turnpike Toll Rates Perspective
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Toll rates for trucks would also be higher. For purposes of this study it was assumed that the average
truck tolls would be three times that of passenger cars.

Scenario A Revenue Potential

Table 2 shows a preliminary range of revenue potential for Scenario A, which assumes tolling all
Interstate routes. All values shown in the table reflect 2013 traffic conditions and, effectively, 2014
toll rates. A total of 347 miles of Interstate would be tolled, which at 2013 traffic levels served more
than 25 million vehicle miles of travel per day. Figures for each of the seven Interstate routes in
Connecticut are provided.

At a nominal $0.10 per mile passenger car toll (with progressively higher rates for trucks and vehicles
without transponders) annual toll transactions (essentially trips) is estimated at almost 668 million.
This would generate revenue of over $1 billion per year, resulting in an overall average toll per vehicle
of just under $1.59 per trip (not per gantry passage). Annual operating costs are estimated at about
$0.085 per transaction, which would result in just over $99 million in 2014 dollars. Operating costs
also include an annualized equivalent of the capital cost of deploying electronic tolling on the
expressway system, annualized over a nominal assumed 10-year period. This would result in
estimated annual net toll revenue, after collection costs, of about $960 million per year.

As shown on the right side of Table 2, assuming a nominal toll rate of $0.20 per mile, annual toll
revenue would increase to more than $1.7 billion per year, with an average toll of about $3.17 per
passenger vehicle trip. Note that this average toll includes the effect of higher tolls for commercial
vehicles but does not include the surcharge which would be applied to vehicles without transponders.

CDM
Smith 17

April 14, 2015




White Paper e A Conceptual Look at Tolling Highways in Connecticut

‘s1eah QT JaA0 pazijenuue aq 0} pawnsse Ajjeuiwou 3502 |ended gulj|0} pazijenuue snid 3502 UOI323||03 ||0} D1UOJII|D |ENUUE SAPNJIU 350D SulresadQ -- (2)

S'9LS'TS 0°L8$ L9T°E$ S'€99'TS (414 0°096$ 7665 985°T$ 7'650'TS L'L99 ST0'sZ 0°LvE
S'0€$ 9'Cs [478 T°€eS 06T T'81$ T'€S 698°0$ [Ty az4 681 '6
0'90T$ v'sS 810°S$ vITIS (444 7'S9$ 6'SS ¥0S°T$ TS '8¢ 06ST SvS
S61S 0TS VELTS STeS v €TT$ s 1/8°0$ SETS S'sT STE €8
€L1$ STS w6 TS 8'81$ 9t €0TS 8'1$ 7SL°0S TCI$ 191 SLt 9
S'965S €veS £08°CS 8°0€9$ L'veT 8°09€S ¥'6€S 90v'TS T00rs L'178C S9v'6 [arans
T'69€$ 6'81S 16C°€S 0'88€S 6'L1T £'T2TS STTS wr9'1S TEVTS 6'LVT 68S'S 0'8S
S'LEVS v'zes 1S6'€S 6'657S 91T 9'2LTS €'G¢S LL6'TS 6°L6CS £°0ST 6L 7’86

(suonn) (suonn) (suonni) (suonn) (000) (san)
ey [EAF(p) o1 snusAeY eIl snusAeY [€AF(p) o1 snusAsY eIl REG/INAETOZ  {SUeT
19N |enuuy Sunesadg  aSesany |enuuy |enuuy 19N |enuuy Sunesado aSesany |enuuy |enuuy

(T) oL 3)INI / 0Z°0$ |eulwoN Y

(T) 1oL 311N / 0T 0$ [eUIWON Y

(sse10a v102 )
S$91N0Y v3eisiaju|] ||V |loL
Y oueuads
9NUAAY pue suoldesuel] [enUUY [9AT £T0Z Palewns]
zalqeL

*$)9nJ3 Ja3.e| J0) pue sispuodsuel) INOYUM S9|21YaA J0) padieyd aq pinom sajed Jaysiy ‘sispuodsuell yum sied saduassed Joy aiw Jad sajey -- (T)

|erol

T169-|

S6¢-|

8¢-|

T6C -l

S6-I

1671

¥8-l

3oy
pajioL

18

April 14, 2015



White Paper e A Conceptual Look at Tolling Highways in Connecticut

For purposes of this conceptual review, it has been assumed that the surcharge level would be set
specifically to offset higher operating costs and revenue leakage associated with video tolling; hence
no revenue credit from the surcharge is assumed in these estimates. Operating costs would be slightly
lower, since the number of transactions would be reduced, resulting in a net revenue yield of nearly
$1.6 billion per year, assuming 2013 traffic levels and in 2014 dollars.

Scenario B Revenue Potential

Table 3 presents similar information for Scenario B, under which all the Interstate highways would be
tolled as well several primary state designated expressway facilities. In this case, traffic diversions off
the Interstate routes, particularly [-95 would be slightly less, since tolls would also be applied on
competing highways, such as the Merritt and Wilbur Cross Parkways. Hence, net revenue on the
Interstate System would be increased slightly, in addition to the introduction of more revenue from
the additional toll routes.

In total, just over 556 miles of expressway facilities would be tolled under Scenario B. In 2013, these
facilities accommodated almost 33 million vehicle miles of travel per day. At the $0.10 toll level,
annual net revenue from the additional state routes is estimated at $289 million, bringing the total net
revenue proceeds, after recognizing collection costs, to almost $1.3 billion in 2014 dollars. This
increases to $2.1 billion per year, after collection costs, at the $0.20 per mile rate.

Scenario C Revenue Potential

Table 4 presents a summary of traffic and revenue estimates under Statewide Tolling Scenario C;
establishment of border tolls on limited access routes entering Connecticut. Routes assumed to be
tolled include:

= [-95, entering from New York;

= [-95, entering from Rhode Island;

= [-84, entering from New York;

= [-84, entering from Massachusetts;
= [-91, entering from Massachusetts;

= [-395, entering from Massachusetts; and

Route 15 (Merritt Parkway), entering from New York.

All-electronic tolls were assumed to be added in only the entering direction. It would also be possible
to assess tolls in the exiting direction, but that was not assumed for purposes of the conceptual
assessment.

Entry tolls were conceptually tested at passenger rates between $1.00 and $5.00, again assuming one-
way tolls. As shown in Table 4, with the concentrated higher tolls at individual single locations,
significant bypass traffic diversions can be expected, especially at higher toll rates. Traffic diversions
(and overall trip reductions, at the $1.00 rate level would be in the range of 10%. This would increase
to around 20% at a $3.00 toll and as much as 30 percent at a $5.00 toll. It should be recognized that
these tolls are rates for passenger cars, using EZ Pass®. Higher rates would be charged for trucks, and
all vehicles travelling without a transponder.

CDM
Smith 19

April 14, 2015




White Paper e A Conceptual Look at Tolling Highways in Connecticut

's1eaA QT JO pazijenuue ag 0} PAINSSE {1502 JUBWISAAUI [e)Ided WALSAS ||0] pazijenuue snid 1502 UO1199]|0 ||0} dpNn|dul S1502 SuiresadQ -- ()
*$32NJ1 J231e| 10J pue s1apuodsuell INOYUM S3|2IYaA 10) padieyd aq pjnom saied Jsaysiy ‘sispuodsuesy Yyuim sied Jaduassed 1oy a|iw Jad saiey -- (T)

S'8p1es v'0z1$ 11743 6'892°C$ S'90L v'262'TS v'SETS T19'1$ 8'LTV'TS 0988 8TL'TE "9SS |ejoL g oueuads
S'9LYS v'1Es 90T°€S 6°L0SS '8sT X:1:743 9'vES €29°TS TETES 661 €TLL °'60¢C |e1ol ainoy axe1s
L'98T$ LT1$ 66€°TS STTTS 10T €'£0T$ 448 10C°T$ STTTS 10t LSS'E 99 ST 2oy

T'Ts TT$ ¥ZSTS TS 6'C TT$ TT$ 69L°0S (44 6'C €9 V'L T1 9noy
0'98$ S'sS 1€9°€$ 6'LSS 8'T¢ 6'1S$ 0'9$ 128°T$ 6'LSS 8'T¢ OLET 607 6 °1n0y
9'GCIS LA 905°SS €065 6'CE 58S 8'LS SvLTS €065 6'CE 61V'T €89 8 9oy
TLLS 6'7S 6LE'ES €18$ ¥°0€ 6'svS v'sS 889'T$ €15$ v'o€e YOET [4:13 z @0y
$931N0Y 55930V PaNWIT 93635 1BYI0
0'2L9'TS 0'68$ 137483 0'T9LTS T'8vs 8'€00'TS 8°00T$ 809'T$ 9'v0T ‘TS 8989 ST0'SZ [OFA%3 |elol @jelsiau|
€'67S 9'¢S 6L9°TS$ 9'0t$ SV S'LTIS T'€S r8°0$ 9'0¢$ 74 681 7’6 169-1
6'VITS S'sS 8€0°S$ 9'sL$ 0°0€ 9'69$ 1°9$ 0zs'es 9'sL$ 0'0¢ 06S°T SvS S6€-1
L'LTS 0es 0S'TS TS 197 8'6S €TS ¢SL°0S T°CTs 191 STE €8 v8¢-1
S'S1S STS 8TE'TS 6°01$ €91 T'6$ 8'T$ 699°0$ 6°01$ €917 SLT ¥'9 T6C-|
[SWAZEN S'SES 958°C$ 9'Sevs 1'86¢ 1'98€$ SorsS 8TV'TS 9'STYs 1°86¢ S9v'6 car S6-1
L'89€$ 0'6TS €ST'ES ¥'6€TS LT 0°81¢$ v'1es 979'T$ '6€TS Lt 68S'S 0'8S 16-1
T'8LYS 8'7¢S LYT'vS ¥'0TES 9'vST 8'v6¢S 9'GTS 2L0'es ¥'0z€ES 9'vST w6TL 7’86 8-
Sajnoy aieIsidu|
(suonnn) (suonin) (suonn) (suonin) (000) (sanw)
3nuaAsY (@505 oL 3nuansy “suelL 3nuaAsy [(AFe] oL 3NUaASY suelL Req 7 IWNA€ETOC 00 3oy
19N |enuuy Sunesado 38esany |enuuy |enuuy 19N |enuuy 8unesado a8esany |enuuy |enuuy pajoL

(T) oL 31Nl / 0Z°0$ leutwoN 1y

(T) oL 31Nl / 0T°0$ |eulwoN 1Y

(ssejj00 ¥102)

S91N0Y SSIIY pajyiwil] d31e1S Sn|d S9IN0Y 3elsiaju| ||V [|loL

g oueudds

9NUAA3Y puk suopdesuel] |BNUUY [9A3T £T0Z PRlewns]

€aqeL

20

April 14, 2015



White Paper e A Conceptual Look at Tolling Highways in Connecticut

*sieak QT JaA0 pazijenuue aq 0} pawnsse Ajjeuiwou 3509 [ended Buljjo3 pazijenuue snjd 1502 UORIB||0D [0}

0139]3 [enuue sapnjoul 1503 Bunesado -- (z)

“siapuodsuel] INOYIM $3|21YaA 10) padieyd aq pjnom saied Jaysiy ‘siapuodsuel) yum sied Jaduassed 1oy a)iw Jad sajey -- (1)

%E 0L %0°00T pauleiay Juadiad
0°09€$ 86 LE'9$ L'69€$ 0'8s S8 00T'922
€52 0TS 00'S$ €928 €5 8L 00v'TT
TS sT$ 17°9% 9VITS S'8T 6 00289
€69 LT$ 159 0TL$ 60T 8vT 00507
6955 STS SE'9$ v'85$ 6 9vT 00007
£05$ €T$ oL'Ls 0z5$ 89 €6 oov'se
TsTS L0$ 6793 6'STS e ov 000'TT
S08$ TTS €98 9°TES 0's L 009'6T
(suonun)
ELrEren) oL shusRsy SueiL 15 supeiug
19N |enuuy asesany |enuuy |enuuy 3313 |loL 1aVV €102
(T) $%°n11 00°ST$ / 5483 00°S$
%9°VL %S'6L %0°00T paulelay Juadiad
£'€08$ ToT$ 60°S$ S'ETES 919 S'6€2$ 9'0T$ 18°€$ 1'052$ 9's9 s'z8 o0ot‘9zz
91z$ 0TS 00°%$ 97z$ s TS TT$ 00°€$ €813 19 8L 00t'TT
8'€6% 9% 96'%$ 7'96% v'6T 9°ELS s €L€$ £9L$ s°0T 67T 00289
5'L5% 1% 17°5$ £'65% 1T 6v7S 8T$ 06°€$ 9'9%$ [oxas 8T 0050t
6'8v$ 9T$ 50°'s$ 5'05% 0ot v'6ES 1% 9L°€$ TS 60T 9T 0000t
8'Tr$ [ 9T°9$ ThrS TL 9°EES £1$ 978 6'€S 9L €6 00t'sz
971$ £°0% €1°5$ £'€T$ 9T £01$ 80$ ¥8'€$ TS 6 oY 000TT
z'9z$ TT$ 60°'5$ €12$ v's 9028 T8 08'€$ 8'12$ rs TL 009'6T
(suon) (000) (suonpn) (suonp) (suon)
snusAsY @%o5 oL SnusAsY SueiL ELrErey] @55 oL ELrErey] SueiL 15 supeiug
13N |enuuy Bupesado 28esany |enuuy lenuuy 313N |enuuy Sunesado 28esany |lenuuy |enuuy @ai4 oL 1avVv €102
(1) $12n11 00°2T$ / 5183 00°'V$ (T) $12n1L 00°6% / 5183 00°€$
%9°'v8 %006 %0°00T pauielay Juadad
0'991$ 0TS v5'Z$ 0'LL1$ 8'69 9'28$ a1y T8 0'v6$ €L 528 o0ot‘9zz
6T1% TS 00°Z$ 0'€T$ s9 6'5$ T8 00°T$ 0'2$ 0L 8L 00v'TT
5°05% 8$ 8r'zs r'ess (924 0°s2$ 6% vTT$ 62$ sz (324 00289
TES 6T$ 0978 o0'ees e €51$ 61$ 0E'T$ (A (43 8T 0050t
A2 8T$ 6v°'7$ 5'62% 8Tl £11$ 61$ vTT$ zoT$ 0'€T 9L 0000t
TeTs v'T$ 80°€$ sv$ 08 SIS v'T$ vS'T$ 671$ v'8 €6 00t'sT
€L$ 8°0$ $5'7$ T8$ [43 re$ 80$ T8 Sv$ SE oY 000°TT
€918 TT$ 757% 5SS 19 TL$ £1$ T8 €8S 99 L 009'6T
(suonn) (000) (su (suonnn)
SnusAsY @505 oL snusAsy SueiL ELrEren] oL ELrErey] eIl 15 Supetug
19N |enuuy Supesado agesany |enuuy |enuuy 19N [enuuy agesany lenuuy |enuuy EerT 1IavV €T0¢

(T) °n11 00°9$ / 5183 00°2$

Bui

(1) $42n1L 00°€$ / 5183 00'T

3NU3AdY pue sUOIESURI] [ENUUY ETOZ PAlewns3

l0L J3piog - J oLeudIS

valqeL

|eoL

(12 Bupa3ul) AN 40 35€3 ST-1D
(12 Bupa3u3) AN 40 3se3 56-1

(12 Bupa3ug) AN 40 3sed vg-|

93U3) VIN O YaNOS T6-1

93U3) VIN O YINOS ¥8-1
(19 Bupa3u3) VIN 40 4Inos See-I

(12 8una3u3) 1Y 4O IS9M S6-1

uoneso]
Buyjo) sopiog

|eloL

(12 Buna3u3) AN 403583 §T-1D
(12 8upa3u) AN 40 3se3 56-1

(19 8upa3ug) AN 40 3sed vg-|

93u3) VIN 0 Yinos T6-1

93u3) VIN 0 YInos v8-|
(12 Bun23U3) VI 4O YINOS S6E-I

(12 8una3u3) 1Y 40 3S9M S6-1

uoneso]
Buyjoy Jopiog

|eloL

(12 Buna3u3) AN J0 3583 ST-1D
(12 8una3u3) AN 40 3583 5671

(12 8una3u3) AN $0 3583 ¥8-|

93u3) VIN 0 Yinos T6-|

93u3) VIN 0 YInos v8-|

(12 8u23U3) VI 40 YINOS S6E-I

(12 8una3u3) 1Y 0 IS9M S6-1

uoneso]
Suyjoy 1apiog

CDM

21

Smith

April 14, 2015



White Paper e A Conceptual Look at Tolling Highways in Connecticut

Annual toll revenue would range from about $94 million at the $1.00 car toll to almost $370 million at
the $5.00 car toll. After deducting toll collection operating cost (including the annualized capital cost
of adding the all-electronic collection gantries), net revenue would range from $81.6 million to $359.0
million, depending on toll rate. Net revenue increases rapidly with higher toll rates, since operating
costs remaining nearly constant but revenues increase significantly.

25 — Year Annual Net Revenue Potential — Statewide Tolling Scenarios

Table 5 presents a summary of preliminary annual net toll revenue estimates for both Scenario A and
Scenario B, at two hypothetical toll rates of $0.10 and $0.20 per mile. Note that all revenue values
shown in this table are in 2014 dollars; that is toll rates are assumed to remain unadjusted for
inflation. In practice, some increases in rates would be expected in the future; perhaps linked to CPI or
other economic parameter, which would produce revenues somewhat higher than those shown in
Table 5. However, traffic was assumed to grow by a nominal rate of 0.75 percent per year. It is also
noted that the table shows “net revenue”, after deducting operating costs associated with the
collection of tolls and the annual capital cost of installing tolling systems, (but not including roadway
maintenance or operating costs not associated with tolling).

In-State versus Out-of-State Revenue - Over the first 25 years of tolling under Scenario A,

over $27.7 billion in additional state net revenue would be generated, with low end tolls of $0.10 per
mile; over $8.0 billion of which would come from out-of-state drivers; after covering the cost of
collection and the capital cost of equipment. If higher tolls of $0.20 per mile were used, over $45.5
billion in new transportation funds would be generated, over $11 billion coming from drivers from
outside Connecticut. Under Scenario B, with essentially all limited access routes tolled, net toll
revenue over the first 25 years would reach $37-$62 billion, depending on toll rates used.

Table 6 provides annual net revenue estimates for Statewide Tolling Scenario C, border tolls, under
each of five different toll rates. In each case, the net revenue is broken out by the approximate
distribution of revenue from in-state vs. out-of -state vehicles. About 54 percent of revenue from
border tolls would come from out-of -state motorists, vs. 46 percent from Connecticut vehicles.

Over the first 25 years of border tolling, at the $1.00 passenger rate a total of almost $2.5 billion in net
revenue would be collected, after operating cost and amortization of capital cost of tolling systems.
This is equivalent to an average of just over $90 million per year. This increases almost $283 million
per year at a toll of $3.00 for cars and almost $425 million per year at a $5.00 rate. It should be kept in
mind that these values reflect a one way toll, entering Connecticut only, at each location. It is also
noted that as toll rates increase, traffic diversions (and possible negative economic impacts in the
vicinity of borders) increase. If tolls at these levels were charged in both directions, diversions and
economic impacts would be compounded.
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Revenue and Cost Summaries

Figures 5 and 6 provide convenient summaries of potential revenue and costs for Scenarios A and B,
respectively. As shown in the upper portion of Figure 5, average annual net revenue over the first 25
years of operation would be between $1.2 billion and $1.9 billion per year, depending on toll rate. At
the nominal $0.10 per mile passenger car toll rate, the average toll per passenger car trip would be
less than $1.25, while the overall average toll, including trucks, would be less than $1.59. At the other
end of the spectrum, at $0.20 per mile, the average passenger car trip would be just under $2.50 and
the average overall trip, including trucks, would be almost $3.17.

Scenario A would have a capital deployment cost of almost $450 million. However, even at the lowest
toll rate tested, this would be recovered from net revenue collections in the first 3-6 months of
operation.

In-State versus Out-of-State Revenues

The lower portion of Figure 5 also shows the distribution of revenue by in-state vs. out-of-state cars
and trucks. Given the relatively high proportion of out-of-state traffic on Interstate highways, 29
percent of toll revenue collections from Scenario A Interstate tolling would come from out-of-state
motorists. Thirty-one percent of revenue would come from trucks.

Figure 6 shows comparable information for Scenario B, which would include the additional tolling of
state designated expressway routes. The proportion of revenue from out-of-state motorists decreases
to about 25 percent, since there tends to be a higher share of in-state traffic on state designated routes
such as Routes 2, 8 and 9. Likewise, the share of revenue from trucks decreases to about 26 percent,
still quite significant. Even with the expanded cost to extend gantries to 200 additional miles of
expressways, the capital investment cost would be recovered by estimated net revenue in less than
one year under all hypothetical toll rates tested, and in as little as five months if a nominal rate of
$0.10 per mile were charged on all expressways in the state. At the higher rate of $0.20 per mile, the
capital investment cost could be recovered in a little more than three months.
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Figure 7 provides a similar summary for Statewide tolling Scenario C, border tolls. The bars depict
average annual revenue, operating cost and net revenue over the 25 year period (2020-2045).
Operating costs are a relatively small proportion of toll revenue, given the relative high toll rates per
transaction being charged. The capital cost for deployment at all limited access entry points into the
state, including customer service centers and a central system, plus engineering and environmental
studies is approximated at $50 million. This in annualized at an equivalent $5 million per year, and is
included in the operating costs. All revenue and cost estimates are in 2014 dollars.

The average toll for cars is equal to the nominal toll rate, since all drivers pay the same entry toll
regardless of trip length. The overall average toll rates are higher, reflecting the fact that trucks would
pay a higher toll. Figure 7 also shows that 54 percent of net revenue would come from out of state
vehicles, while 46 percent would come from Connecticut vehicles. About 68 percent of revenue would
come from cars, and 32 percent from trucks.

Comparative Summary — Statewide Tolling Options

Table 7 presents a comparative summary of the three basic statewide tolling options:
=  Scenario A - Tolling All Interstate Routes;
=  Scenario B - Tolling All Interstate and State Route Expressways; and
= Scenario C - Border Tolls.

Comparative information is provided for “low end” toll rates (represented by $0.10 per mile for
Scenarios A and B and $2.00 for the border toll option), and “high end” rates, (represented by $0.20
per mile and $4.00 for border tolls). While not precisely equivalent, the border toll versus per-mile
rates are generally comparable.

For each rate level, Table 7 compares average annual net revenue, both from in-state vehicles and out-
of-state vehicles. Total average annual net revenue at the low end toll rates is estimated at $1.1 billion
per year under Scenario A, $1.4 billion per year under Scenario B and $195.9 million per year with
entry only border tolls. It is interesting to note that while the proportion of revenue from out-of-state
vehicles is higher with entry only border tolls, the actual amount of revenue contributed by out-of-
state vehicles is considerably higher for both Scenario A and Scenario B.

The average passenger car toll under Scenarios A and B would be $1.25 - $1.26 per trip, or $2.50 -
$2.52 for total round trip, for the low end toll rates. Even at the highest per-mile toll rate tested, the
average toll per passenger car trip would be $2.49. This compares to an average one-way toll with
border tolls of $4.00. Obviously, the number of trips subjected to tolling would be considerably less
with border tolls.

Table 7 also provides a general range of anticipated traffic diversions to alternative routes. Under
Scenarios A and B, at the lower end tolls, diversions would generally be in the range of 10-15 percent,
depending on which route. Diversions at state lines under border tolls would be about 15 percent at
the lower tolls and 25 percent or more at the higher toll ($4.00 in this example).
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Table 7
Comparative Summary of Statewide Tolling Options
(2014 Dollars)
Scenario A Scenario B Scenario C
Toll All Toll All Border Tolls
Ite Interstates Expressways (Entry Only)
Low End Toll Rates ($0.10 / mile ; $2.00 Border)
Avg. Annual Net Revenue - In State Veh. (M) $786.9 $1,119.1 $90.1
Avg. Annual Net Revenue - Out of State (M) $321.4 $373.0 $105.8
Avg. Annual Total Net Revenue (M) $1,108.4 $1,492.1 $195.9
Avg. Annual Trips Tolled (M) 770.9 975.0 69.8
Average Pass. Car Toll per Trip (1) $1.25 $1.26 $2.00
Average Pass. Car Round Trip Toll (1) $2.50 $2.52 $2.00
Typical % Diversion to Alternate Routes 10%-15% 10%-15% 15%
One-Time System Deployment Cost (M) $449 $635 S44
High End Toll Rates ($0.20 / Mile; $4.00 Border)
Avg. Annual Net Revenue - In State Veh. (M) $1,365.1 $1,860.4 $164.7
Avg. Annual Net Revenue - Out of State (M) $455.0 $620.1 $193.3
Avg. Annual Total Net Revenue (M) $1,820.1 $2,480.5 $358.0
Avg. Annual Trips Tolled (M) 580.3 780.5 61.6
Average Pass. Car Toll per Trip (1) $2.49 $2.53 $4.00
Average Pass. Car Round Trip Toll (1) $4.98 $5.06 $4.00
Typical % Diversion to Alternate Routes 20%-30% 20%-30% 25%
One-Time System Deployment Cost (M) $449 $635 S44
(1) Average toll for those trips actually tolled.

Project-Specific Tolling Scenarios

In addition to the statewide tolling options discussed previously, it would also be possible to
implement tolling on specific projects, either major highway reconstruction or expansion projects, or
possibly new limited-access capacity. The intent of this White Paper is to provide conceptual level
information for policy makers as they consider strategic tolling alternatives. It is not intended to
provide detailed financial feasibility assessments for any individual projects in the state. As such, the
paper addressed hypothetical “typical” examples of project-specific tolling, without the benefit of
detailed analysis. The examples represent only hypothetical concepts, and should not suggest any
decisions have been reached about project financing of any particular projects. Further, “sketch level”
estimates of revenue and cost for these example projects have been developed in the same conceptual
manner as the statewide tolling scenarios; hence, the findings should be considered subject to
considerable refinement. While a more detailed ongoing study is underway of congestion pricing in
some of these corridors, information included in this document may not be consistent with the results
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of that more detailed analysis which will be completed in months to come. In short, the “project-
specific” tolling scenarios are included with a goal of providing a consistent level of conceptual
information along a full range of tolling scenarios which could emerge.

As noted previously, three hypothetical project-specific scenarios are addressed:

= Scenario D - Managed lane pricing, in which tolls would be applied to only a portion of travel
lanes on a limited-access facility;

= Scenario E - Spot tolling, in which electronic tolls would be at or near the immediate location of
major construction investment - in this hypothetical case a potentially costly replacement of a
major viaduct along 1-84 in Hartford is used as an illustrative example; and

= Scenario F - Tolls added to all lanes along an extended freeway corridor, as part of major
reconstruction or expansion. In this case, the portion of [-95 between New York and New
Haven is used for illustrative purposes.

Scenario D — Managed Lanes

Managed lanes involve tolling of only one or two travel lanes in each direction on an existing freeway
facility; typically one in which the general purpose lanes are congested. This can take the form of
either a simple conversion from HOV lanes to HOT operation (Scenario D-1) or construction of new
express toll lanes, in which tolls would be used only on the new capacity and the adjacent general
purpose lanes would remain toll free (Scenario D-2).

Connecticut has only two operating HOV lanes: (1) I-91 north of Hartford and (2) I-84 east of Hartford.
Use of these lanes is currently limited to vehicles with two or more occupants. Across the U.S., several
such HOV lanes have been converted to high occupancy toll (HOT) operation, whereby the lanes are
still available toll-free to vehicles with two or more occupants, but opening them to single-occupant
vehicles willing to pay an electronic toll. The toll is typically varied by time of day or dynamically to
manage SOV demand, so as to preserve free-flow conditions on the HOT lanes.

Physically, the I-91 and I-84 HOV lanes in Connecticut would be ideal for conversion, given the limited
access points, direct connections to cross roads and the unusually wide “buffer” between the general
purpose and HOV lanes. Conversion would be straightforward and could be implemented at low cost,
probably in less than two years. However, HOT lanes are not typically big revenue producers; they
generally are viewed as a means of reducing congestion in a highway corridor by increasing the
overall efficiency of all lanes on the route. They tend to generate enough revenue to pay the
incremental operating cost of HOT lanes, but produce minimal additional revenue to support other
capital investments.

Based on a conceptual review of traffic conditions and available capacity, this would likely be true in
the case of the 1-91 and [-84 facilities as well. This should be viewed as an operational improvement,
and not as a strategy which could generate revenue to support new construction.

New capacity express lanes could be considered on existing congested Interstate routes or other
limited-access roads in the state. A good example of this might be along I-95, between New York and
New Haven. This facility has high levels of congestion, over numerous hours of the day. In practice, it
would also be extremely difficult to construct an additional four express lanes in this dense urban
environment with a large number of interchanges and structures.
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For purposes of this White Paper, a general assessment of net revenue potential was developed for a
hypothetical 45-mile express lane facility between New York and New Haven. As shown in Table 8,
over a period of 25 years, the facility would generate close to $1 billion in revenue, but an average of
less than $38 million per year.

Such a facility would also require a complex all-electronic tolling system, which might include up to 15
toll gantries along with dozens of dynamic message signs at access points to show the variable toll rate
in effect at any point in time. Including amortization of the capital investment, plus toll collection
operating costs, this will consume about $13.5 million per year of revenue. The net result would
generate an average annual net revenue of less than $25 million per year, in 2014 dollars. It is likely
that actual revenue would be somewhat higher, since it would be essential to continue to increase
rates in proportion to (or beyond) inflation as a means of properly managing demand on the express
toll lanes. Even with inflation adjustments, the conceptual level of estimated net revenue would likely
support around $500 million in long-term financing capacity; just a small portion of the capital cost of
developing a complex express lane system estimated at considerably more than $10 billion.

Scenario E - Spot Tolling

This hypothetical example of project-specific tolling was conceptually evaluated at a location on 1-84
near downtown Hartford. A costly reconstruction project is currently under review; namely the
replacement of the aging Hartford Viaduct. While various alternatives are being reviewed, estimates
suggest the total cost could be as much as $3-5 billion to complete the project.

Under this hypothetical example, an all-electronic tolling point could be established on 1-84 at or near
the site of the reconstruction. The objective would be to assess at least a portion of the capital cost
directly to those users of this critical highway; namely those who benefit from the major highway
improvement. Tolling could be added in either one or two gantries at this location, estimated to cost
about $12 million to implement, including a statewide central system, design, engineering and other
supporting activities. If a single gantry is used, the capital cost could be slightly less.

The analysis considered a range of toll rates for passenger cars, with higher rates assumed for trucks
and motorists without E-ZPass® electronic toll transponders. Passenger car toll rates ranging from
$0.25 to $1.50 were considered. As shown in Table 9, this would result in fairly significant levels of
revenue potential, ranging from about $10 million per year at the very low $0.25 passenger car rate, to
as much as $54 million per year with a $1.50 toll.

It is important to recognize, however, that with spot tolling at a single location there is a relatively
high potential for traffic diversions to local roads, particularly by commuters traveling in and out of
downtown Hartford who may choose to leave I-84 west of the tolling point. Traffic diversions would
increase significantly at toll levels above $1.00.

Figure 8 provides a summary of revenue potential at six different hypothetical passenger car toll
levels at the spot tolling location on I-84. Average annual revenue at a toll of, say, $1.00 would be
about $50 million, or just under $45 million after deducting operating costs and annualization of
capital investments for tolling equipment. This might provide financing capacity for as much as $500-
$700 million, which depending on project alternative could cover up to 20-30 percent of the capital
investment cost, depending on project cost.
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Table 8

Estimated Net Annual Revenue

Scenario D-2

1-95 Express Lanes (New York - New Haven)
(All figures in millions and 2014 Dollars)

Annual Annual Toll Operating Annual Net
Year Transactions Revenue Cost Toll Revenue
2020 31.3 $32.4 $12.8 $19.6
2021 31.8 $32.7 $12.9 $19.9
2022 32.3 $33.1 $12.9 $20.2
2023 32.9 $33.5 $13.0 $20.5
2024 334 $33.9 $13.0 $20.8
2025 34.0 $34.2 $13.1 $21.2
2026 34.6 $34.6 $13.1 $21.5
2027 35.2 $35.0 $13.2 $21.8
2028 35.8 $35.4 $13.3 $22.1
2029 36.4 $35.8 $13.3 $22.5
2030 37.0 $36.2 $13.4 $22.8
2031 37.6 $36.6 $13.4 $23.2
2032 38.3 $37.0 $13.5 $23.5
2033 38.9 $37.4 $13.6 $23.9
2034 39.6 $37.9 $13.6 $24.2
2035 40.2 $38.3 $13.7 $24.6
2036 40.9 $38.7 $13.8 $24.9
2037 41.6 $39.1 $13.8 $25.3
2038 42.3 $39.6 $13.9 $25.7
2039 43.1 $40.0 $14.0 $26.0
2040 43.8 $40.5 $14.1 $26.4
2041 44.5 $41.8 $14.1 $27.6
2042 45.3 $43.1 $14.2 $28.9
2043 46.1 $44.4 $14.3 $30.1
2044 46.8 $45.8 $14.4 $31.5
25 Year Total 963.6 $937.1 $338.4 $598.7
Avg. Annual 38.5 $37.5 $13.5 $23.9
Avg. Toll $0.97
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Approximately 18 percent of revenue at this location in downtown Hartford would come from out-of-
state traffic; 82 percent from in-state vehicles. Passenger cars would account for 81 percent of
revenue while trucks would contribute about 19 percent.

Scenario F — Corridor Tolling

In this hypothetical case, it was assumed that tolls would be added to all lanes on I-95 between the
New York line and New Haven. This corridor extends about 48 miles and includes dozens of
intermediate interchanges. Under the hypothetical concept considered, it was also assumed that [-95
would be widened between Bridgeport and Stamford, an area of exceptionally high levels of recurring
congestion on weekdays (and some weekends) throughout the year. One lane was assumed to be
added in each travel direction.

As shown in Table 10, for purposes of the conceptual review, toll rates were tested between $0.10
and $0.20 per mile, similar to the rate levels tested on the statewide tolling options. In each case, it
was assumed that average toll rates per mile for trucks would be approximately three times that of
cars, although truck rates themselves would vary with size and number of axles.

At the lower toll rate, full tolling of all lanes on I-95 between New York and New Haven would
generate an average of about $315 million per year in revenue, almost $126 million of which would
come from out-of-state motorists. After deducting average operating costs (including annualization of
the capital cost to implement the tolling system) annual net revenue would be reduced to $282.3
million per year, or a 25-year total of $7.1 billion.

At the higher rate of $0.20 per mile, average annual net revenue, after collection costs, would reach
more than $449 million per year, or more than $11.0 billion over the 25-year projection period. It
should be kept in mind that a toll of $0.10 per mile is still less in 2014 dollars than the inflation
adjusted rates per mile charged on the original Connecticut Turnpike when it was opened in 1958.

Figure 9 presents a revenue and cost summary for Scenario F. It shows that net revenue of $282
million per year on this single portion of [-95 could be achieved with an overall average toll rate of
$0.10 per mile for passenger cars. This section of I-95 has an average trip length of about 10 miles,
resulting in an average passenger car toll per trip of about $1.00 (2014 dollars) and an overall average
toll per trip, including trucks, of just over $1.28. The capital cost to deploy all electronic tolling on this
portion of [-95 is estimated at about $92 million with 12 overhead tolling gantries required.

As shown in the lower portion of Figure 9, about 40 percent of revenue on this critical section of [-95
would come from out-of-state motorists. About one-third of revenue would come from trucks, while
67 percent would come from passenger cars.
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Passenger Car Per Mile Toll $0.10 $0.12 $0.14 $0.16 $0.18 $0.20
Average Car Toll Per Trip $1.000 $1.200 $1.400 1.600 $1.800 $2.000
Average Overall Toll / Trip $1.278 $1.534 $1.790 $2.045 $2.301 $2.556
Number of Toll Gantries 12 12 12 12 12 12
Capital Cost to Deploy (Millions) $92 $92 $92 $92 $92 $92

(1) Operating cost includes collection cost plus annualized
capital cost of system deployment.
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Longer Term: Moving Off the Gas Tax

With increasing fuel efficiency, reinforced by new, more aggressive CAFE standards, there is a growing
belief that the motor fuel tax may not be sustainable as the primary source of transportation funding
in the US. The most likely ultimate replacement will be some form of vehicle miles travelled (VMT) fee,
also referred to as Mileage Based User Fees (MBUF). The National Transportation Infrastructure
Financing Commission recommended a shift to MBUF in the long term in its report to Congress
entitled “Paying our Way”. More than 20 states have expressed some interest in the concept, and
several have already, or plan to, undertake pilot demonstration programs. In essence, over the next
15-25 years, we will likely see a shift from per gallon to per mile for transportation user fees.

Thus far, no state has implemented MBUF, although Oregon is about to launch a voluntary test
program with 5,000 vehicles. While there is an increasing likelihood that a nationwide, MBUF system
will be adopted, there are many unresolved issues and considerable public opposition. The path
forward is not clear, but slow progress is being made.

The basic concept is that motorists will pay for road use directly on a per mile basis, not indirectly
through the gas tax. The most logical strategy will be to equip cars and trucks with global positioning
system (GPS) devices connected to on-board electronic odometers. The GPS units will identify where
the vehicle is (internally within the on-board unit), to determine appropriate taxation jurisdiction and
road type (such as state or municipal boundaries). Maximum benefit would come from devices
capable of adjusting mileage charges by time of day or roadway congestion levels.

Obviously, the more sophisticated the approach, the more costly it will be to reliably collect the
mileage charge. The biggest cost would be for on-board units, which might cost as much as $200 per
vehicle. Seemingly not much in the context of the overall cost of a vehicle, but in aggregate would
require $50 billion to retroactively equip the 250 million vehicles in America. On the other hand,
equipping every vehicle with sophisticated on-board units would eliminate the need for costly
roadside equipment like that used today with electronic tolling.

There are many issues still to be resolved, but the two biggest are clearly collection cost and perceived
privacy concerns. Although the gas tax is unsustainable in the long term, it is still extremely low cost to
collect. Motor fuel taxes are collected from less than 1500 wholesale distributers across the nation,
although this is reimbursed through taxes paid at the pump at the time of refueling. There is little
support for making the type of investment needed to shift to MBUF until the fuel tax sustainability
issue becomes more acute; a situation which is likely at least 10-15 years off. The biggest issue is
privacy, especially in light of recent disclosures on metadata storage by NSA and other agencies. While
it is probably not true that the government and the satellites will actually be “tracking” individual
drivers, there is still considerable development and testing needed to address the issue. It may take
years to develop technology solutions to the privacy concerns and probably twice as long to truly gain
the public’s confidence.

Nonetheless, states foresee long-term problems with the gas tax; some are individually promoting
continued testing and demonstrations of MBUF. However, due to privacy concerns and overall public
opinion at the moment, the trend is to use unsophisticated approaches, such as annual odometer
readings, and “voluntary” participation concepts. In all likelihood, neither of these will ultimately
serve as a viable alternative to the gas tax. Also, it will be extremely difficult for individual states to
implement VMT fees as a full substitute for the gas tax on their own, since all states have some level of
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travel by out of state vehicles. Clearly this would be an enormous challenge in smaller states like
Connecticut.

While some states are experimenting with VMT fees by sponsoring individual pilot demonstrations,
successful and widespread use of VMT fees will require the establishment of a technology and account
framework at the national level. Most motorists will not want to have a different account or device to
drive in each different state. Unfortunately, there has been little movement on the topic at the federal
level. There is increasing willingness by Congress to fund state level testing, but a national framework
is not yet on the horizon.

In view of these significant challenges, most analysts believe it will be at least another 10-15 years
before we see broad implementation of VMT fees at the regional or national level. It is also likely that
it will be another 5 years after that before nearly all vehicles are equipped with GPS based on-board
units that permit collection of per mile fees for all miles driven.

When this occurs, it will no longer be necessary to have roadside equipment to collect user fees on
tolled highways. But that will not be possible for at least 15 years or more from today, and major
revenue infusions are needed by Connecticut, and almost all states, much sooner. Might this mean
major tolling investments for gantries and roadside equipment will quickly become obsolete?
Probably not for at least 10 years or more. Further, gantries constructed for road tolling can later be
used for enforcement purposes when we reach the day of full road pricing, much like the many
gantries which have been constructed on the German Autobahn system used for enforcement of a GPS
truck tolling program.

One other interesting point; a major technology supplier to the auto industry has recently developed a
multi-protocol radio frequency identification (RFID) toll transponder that will soon become standard
equipment in some new cars, probably by 2020. Hence, while the auto industry also sees the long
term inevitability of MBUF, it expects a huge increase in all electronic tolling to happen sooner.

Summary

In summary, this White Paper has demonstrated that tolling is a viable option for establishing a new,
sustainable and equitable source of revenue for transportation investment in Connecticut. On a
statewide basis, the cost to deploy a normal electronic system would range from about $450-$600
million, a cost that could be recovered from less than one year of net revenue collected from all
electronic tolling. Project-specific tolling applications would cost less. The Paper also demonstrates
that:

=  With statewide tolling, annual net revenue of as much as $2.5 billion per year could be
achieved, after operating costs, in 2014 dollars;

= Under the hypothetical statewide tolling applications examined in this paper, FHWA has
stated there currently is no program to support border tolling and any such proposal is
unlikely to be approved by FHWA;

= About 25-30 percent of revenue from statewide tolling of all Interstates and expressways
would come from out-of-state motorists;

= About 50-55 percent of revenue from border tolling could come from out-of-state
motorists, but federal approval is not likely for border tolls;
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= About 25-35 percent of revenue would come from trucks under statewide or border
tolling;

* Implementation of tolling on existing Interstate route capacity under the VPPP or ISRRPP
would require federal approval, in the form of an FHWA Interstate Tolling Agreement.
The current VPPP studies being conducted of -84 in Hartford and I-95 between New
Haven and Greenwich could eventually lead to an execution of a tolling agreement with
FHWA;

= Even if a tolling agreement was executed with FHWA, Connecticut does not currently
have legislation authorizing the use of tolling;

= Completely all-electronic tolls could be implemented, without requiring motorists to
stop or impede traffic or safety in any way;

= The one-time capital cost to fully deploy all-electronic tolling statewide would be
between $450 and $635 million depending on how many routes were included. While a
significant cost, it could be recovered from net toll revenue collection in less than a year
of operation in most cases, depending on Scenario and toll rates charged;

= Statewide tolling could be fully operational between 4.5 and 6.0 years from the point at
which a decision to move forward was made;

=  Project-specific tolling applications could also be implemented, but revenue potential
and cost would obviously be unique to the specific individual projects being considered;
and

= [tis likely that broad-based mileage based user fees will eventually replace the gas tax in
most states, but this will likely take 10-15 years or more for full national or regional
deployment; hence significant revenue enhancement can be achieved much sooner with
expressway tolling.
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