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Preface 

The final documentation for the Connecticut Electronic Tolling and Congestion Pricing 
Study has three components: 

• Volume 1:  Summary of Findings, which presents key material on tolling and conges-
tion pricing and summarizes the findings of the analysis of electronic tolling and 
congestion pricing options in Connecticut. 

• Volume 2:  Background Report, which provides details relating to implementation 
considerations of electronic tolling and road pricing in general on a variety of topics, 
as well as detailed technical analysis of options in Connecticut.   

• Volume 3:  Technical Appendices, which provides further detail on methodology and 
results. 

This is Volume 2:  Background Report 
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1.0 Introduction 

� 1.1 Background and Overview 

Connecticut is at a crossroads when it comes to looking into the future of transportation 
finance and congestion relief.  The Connecticut Department of Transportation (ConnDOT) 
Reform Commission has explored alternative delivery mechanisms.  Connecticut now has 
an opportunity to rethink how it funds transportation and how it addresses congestion 
issues.  When Connecticut removed its last toll booth in the mid-1980s, the collective 
impression of I-95 was of long lines of cars and trucks every 10 miles or so waiting for 
what seemed like forever to use a token worth 17.5 cents.  Although no one was excited 
about having to pay, what really annoyed people was the unsatisfactory experience of 
stopping so often and the travel time delays incurred.  The deadly crash at the Stratford 
tolls in 1983 that took seven lives also had a role in tolls being eliminated in Connecticut, 
as did an agreement with the Federal government to use Federal dollars to maintain and 
rehabilitate I-95. 

Tolling has changed a lot since then.  All-electronic tolling is a reality in Toronto, 
Australia, Chile, Israel, Texas, and California.  E-ZPass is in use from Virginia to Maine, 
and the Port Authority of New York and New Jersey (PANYNJ) is seriously looking at the 
idea of making their bridges and tunnels entirely cashless.  Tolls are no longer about just 
raising revenue to pay for a new highway, bridge or tunnel – tolls are being used to mod-
ify traveler behavior to relieve congestion and fund viable transit alternatives.   
Implementation of congestion pricing in London is a particularly strong example of how 
congestion pricing and better transit work hand in glove.  In the Northeast U.S., the only 
states without highway tolls are Connecticut 
and Vermont.   

The goal of this study was to prepare a docu-
ment that lays out as many options as possible 
with respect to electronic tolling and congestion 
pricing, sets the context for informed decision-
making, and provides a knowledge base with 
respect to tolls and congestion pricing in 
Connecticut.  In doing so, we cast a wide net for 
potential electronic tolling and congestion 
pricing applications in Connecticut, from tolling 
single lanes to pricing all roads.  In evaluating 
these potential applications, we considered the 
effects on the transportation system, anticipated 
toll revenues, implementation costs, financial 
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viability, and a variety of other factors:  environmental, economic, equity, safety, and 
implementation considerations. 

From the outset, this study assumed that any future tolls in Connecticut would be done 
without traditional toll booths at full highway speeds with no stopping or slowing down.  
This is sometimes called all-electronic tolling (AET) or cashless tolling. 

Structure of this Report 

This is Volume 2 of a three-volume series of reports that provides details on the analysis 
that is summarized in Volume 1:  Summary of Findings.  Volume 1 is an integral piece of this 
report, and should be read before considering the details in this Volume 2.  Further meth-
odological and computational detail is provided in Volume 3:  Technical Appendices. 

Section 2.0 of this Volume 2 report reviews the institutional and legal considerations of 
implementing congestion pricing.  Section 3.0 covers the operational and deployment 
challenges associated with all electronic tolling.  Section 4.0 focuses on the potential for 
public private partnership opportunities and potential contractual issues.  Section 5.0 dis-
cusses the potential issues surrounding privacy for these concepts, and Section 6.0 deals 
with public acceptance.   

This study also considered eight different concepts of electronic tolling and congestion 
pricing of varying degrees of complexity and coverage.  Within each tolling concept, there 
are one or more illustrative projects that we explored, some of which involve considera-
tion of different toll levels.  The intent is to provide some basic information about the 
transportation system implications, dollars and cents, and other facets of these concepts.  
If any of these concepts were to move forward, there are countless other variations which 
could be analyzed, including alternative toll levels, toll variations by time of day, and 
ways to address equity concerns that impact certain classes of drivers, among others.  Any 
concepts which move forward into alternatives analysis, environmental review and final 
design would undergo a much more thorough and varied analysis.   

Sections 7.0 through 15.0 consider each of the eight concepts in detail:   

• 7.0:  Concept A – New Tolled Express Lanes:   

− I-95 between Branford and the Rhode Island line (A-1); 

− I-84 between Waterbury and the New York line (A-2); and 

− A-1 and A-2 combined. 

• 8.0:  Concept B – Border tolling at the border crossings of all limited access highways 
in the State, tested for three different tolling levels for four different classes of vehicles 
(autos, vans, single-unit trucks, and tractor trailers). 

• 9.0:  Concept C – Tolling all trucks on all limited access highways in the State, at three 
different tolling levels for three different vehicle classes (vans, single-unit trucks, and 
tractor trailers). 
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• 10.0:  Concept D – Converting the existing High-Occupancy Vehicle (HOV) lanes to 
HOT lanes on:   

− I-84 east of Hartford (D-1); 

− I-91 north of Hartford (D-2); and 

− D-1 and D-2 combined. 

• 11.0:  Concept E – Converting existing shoulders on I-95 and Route 15 from the New 
York border to the Bridgeport area to HOT lane operation.   

• 12.0:  Concept F – Adding a general purpose lane in each direction, and tolling all traf-
fic lanes at three different toll levels: 

− I-95 from Branford to the Rhode Island line (F-1);  

− I-84 from Waterbury to the New York line (F-2); and 

− F-1 and F-2 combined. 

• 13.0:  Concept G-1 – Tolling all limited access highways in the State. 

• 14.0:  Concept G-2 – Tax all vehicle miles of travel (VMT) in the State: 

− As an augmentation to the existing state motor fuel tax; and  

− As a replacement for that tax. 

• 15.0:  Concept H – Tolling congested corridors.  We selected the I-95/Route 15 corridor 
from the New York border to the Bridgeport area as a demonstration. 

The chapters for each concept include the following analytical sections: 

• Project description; 

• Institutional and legal; 

• Technology and deployment; 

• Potential public private partnership approaches; 

• Privacy; 

• Transportation impacts; 

• Toll revenue estimates; 

• Implementation requirements and toll collection costs; 

• Implementation strategy; 

• Environmental; 

• Economics;  
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• Equity;  

• Safety; and 

• Financial. 

In the rest of this opening section, we provide an outline of the methodology used for the 
topical areas.   

� 1.2 Methodology 

The first four topics described above are qualitative in nature:  institutional and legal; 
technology and deployment; potential public private partnership approaches; and 
privacy.  The other topics are more quantitative in nature.  An overview of the 
methodology used for the quantitative sections is provided below, with further details in 
Volume 3, Technical Appendix.   

Transportation Impacts and Toll Revenue 

The traffic and revenue analysis methodology is unique to each alternative and is 
described in each concept section.  In general, we made use of available data, and devised 
analysis methods intended to provide a feeling for how drivers would respond to tolls in 
the different situations, how that would impact traffic on both the tolled facility and other 
facilities, and how much revenue could be collected.  In all cases, sketch-planning tools 
were used that were appropriate to the data sources.  All revenue and costs (including toll 
rates) were assumed to increase at an annual rate of inflation of three percent. 

Toll Collection and Implementation 

In order to collect revenue, all concepts would involve the development, construction, and 
operation of toll collection facilities.  These would not be toll booths in the traditional 
sense, but modern toll collection systems capable of collecting tolls at high speeds without 
the use of cash.  Such systems are still in their infancy and the technology changes quickly.  
IBI Group took the lead on this analysis, and developed reasonable assumptions for the 
steps that would be needed, the kinds of technology that would be appropriate, and the 
costs that would be involved. 

We identified the implementation requirements in terms of the technology options and 
scope of support functions needed to deploy the specific concept, project and toll rate 
option as discussed in the earlier Phase 2 report.  This included identifying the specific 
equipment needed at each tolling point to support the functional needs of that concept.  
We then extended these requirements according to the size of the project in terms of 
length of instrumented roadway, number of tolling points, number of transactions and 
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total revenue.  A major assumption used in this analysis is the need for a tolling point on 
every segment of the tolled facility to ensure that even the shortest trips between adjacent 
exits are tolled.  Further analysis might find that some segments could be left toll-free 
without significantly affecting revenue, or impacting perceptions of equity, thus saving 
the capital and operating costs associated with that tolling point. 

We also made assumptions about the characteristics of the tolling program, including the 
potential for leveraging existing E-ZPass accounts from other states, the potential cus-
tomer base in relation to account volume, the ability to require use of transponders on the 
facilities, and the level of customer service that would be required.  We estimated the 
number of vehicle tags that need to be purchased over the life of the program from the 
number of accounts and anticipated lifetime of the tags. 

We estimated back-office costs based on four factors:  the number of accounts that need to 
be maintained, the amount of video toll processing that needs to be undertaken, the reve-
nue volume that would be processed, and the level of customer service distribution that 
would be required in terms of walk-in centers and retail locations.  The financial transac-
tion costs in terms of credit card, bank, and collection agency processing fees were 
estimated based on the expected percentage of revenue collected via the different means. 

Both minimum size of back-office operation for smaller projects and anticipated econo-
mies of scale for larger project have been taken into account to generate these conservative 
estimates.  It is possible that improved coordination with existing services and greater 
efficiencies in the processing of large volumes could be achieved; however, this would 
require significantly more detailed analysis of the specific expected distribution of 
transactions and tolling points if a concept was to be pursued further.  

Our estimates of overall operating costs also incorporated initial estimates for the staffing 
of the program to oversee the planning, procurement, design and testing of the toll collec-
tion system.  We also identified costs associated with additional law enforcement and 
roadside assistance personnel based on the goal of the project and the length of roadways 
covered.  Capital cost estimates take into account the estimated component lifetime and 
replacement costs over the 30-year project span.   

Table 1.1 shows a summary of typical toll collection costs: 
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Table 1.1 Typical Capital Costs of Toll Installations 

Typical Capital Costs  
Tag $18 

Large gantry system for a single tolling point (four to six lanes) with tag readers, 
bi-directional image capture $1,100,000 

Small gantry system for a single tolling point  (single lane) with tag readers, 
bi-directional image capture $350,000 

DMS sign $100,000 

Static sign $10,000 

Vehicle detection station (per lane) $20,000 

Vehicle classification unit (per lane) $40,000 

Vehicle separation unit (per lane) $20,000 

Roadside computing unit, power connection, and fiber equipment per tolling 
point $420,000 

Back office mobilization cost $1,000,000 

Typical Operational Costs (Yearly) 

Small Back Office  – 80,000 accounts $1,327,500 

Large Back Office – 3,000,000 accounts $93,750,000 

Walk-in center $500,000 

 

Environmental 

The environmental impacts analysis was performed at a macro level.  The conclusions 
regarding the potential for impacts is intended to assist in the decision-making process by 
identifying any potentially significant impacts which may be considered a ‘fatal-flaw’ for 
implementation of the concept, and to assist in determining what level of formal environ-
mental documentation may be appropriate if the concept is carried forward to the next 
stage.  If a concept is forwarded to design, a more in-depth environmental analysis will be 
required to comply with the National Environmental Policy Act and related state laws and 
regulations and determine what, if any, mitigation of impacts may be required.  

A full range of natural, social, and cultural resources was considered for the collective 
tolling alternatives.  For this final report, only those resources which would have potential 
for some level of impact for one or more of the concepts were documented.  In the case of 
community resources, these are considered collectively under the heading of community 
disruption and refer to the potential for impacts to cohesive communities or neighbor-
hoods.  
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Resources not noted in the impact summaries and tables should suffer no significant 
adverse impact.  Where there is some potential for impact, the order of magnitude is cate-
gorized as beneficial, neutral, minor-adverse, or potentially significant-adverse.  The 
general locations of impact are shown on maps provided in each section.  The analysis 
provided in this report is intended to be a ‘snapshot’ of conditions and impacts that can be 
quickly and easily interpreted by the reader.   

In all concepts, tolling gantries are expected to be located within the highway right-of-
way.  It is assumed that the footprint of the individual gantries will be limited such that 
the potential for construction-related impacts to environmental resources will be minimal 
and/or there will be an opportunity to avoid any sensitive resources. 

Economics 

The economic impacts of roadway pricing on local, regional, and state economies is a criti-
cal component of any public discussions about such proposals, raising issues such as: 

• Is congestion perceived to be a significant economic problem that residents and busi-
nesses would like the government to address?  

• Are the pricing proposals aimed at addressing these congestion problems, and 
publicly perceived as part of the solution to congestion problems or merely as a way of 
raising funds?  

• Are there any funding strategies linked to the pricing proposal that would help 
address potential impacts of those proposals (e.g., supporting transit in the same travel 
markets), or funding other public investments that newly tolled travelers would 
support (e.g., road or bridge maintenance)?  

The potential for economic impacts – positive and negative – will primarily depend on the 
size and nature of the pricing proposal.  Modest tolls lessen the fear of negative economic 
impacts, but also would have fewer impacts on travel decisions and congestion levels.  
However, relatively high tolls may be necessary to get meaningful changes in travel 
patterns.   

The biggest economic concerns typically relate to so-called spatial competition differences 
created by a congestion toll – will a congestion toll on the highway segments in a particu-
lar area of the State put residents, travelers and businesses in that area at a disadvantage?  
Ideally, toll costs would be balanced by somewhat faster, more reliable trips due to 
reduced congestion, improved freight movements, and similar benefits, along with possi-
ble toll-supported expansion of transit services.  

The following factors are included in this analysis: 

• The economic value of congestion and its relief;  

• The coverage of the tolling program; 
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• Spatial competition issues; 

• Existing highway travel markets and available alternative routes and modes; and 

• Potential interstate economic issues. 

Equity 

Equity issues involve the incidence of a given form of tax – or toll in this case; i.e., who 
exactly would pay the toll and how would these payments be distributed among different 
groups, localities, industries, etc.  These issues include two basic types of equity: 

1. Horizontal Equity – How groups or individuals with similar needs or resources are 
treated under a given proposal – what most people mean when the phrase “fairness” is 
used; and  

2. Vertical Equity – The treatment of groups that are unequal in some manner (usually 
income).   

Key factors analyzed to assess these equity issues include: 

• Geographic distribution of the travelers who would being paying the tolls; 

• Distribution of travel markets involved – work trip, shopping, business travel, etc.; 

• Likely truck markets involved – long-haul interstate, local service and delivery, etc.; 

• Time savings in tolled versus untolled routes; 

• Potential for substantial and unavoidable tolls; 

• Potential impacts on low-moderate income groups; 

• Availability of convenient alternate travel routes; and 

• Availability of effective transit services. 

Safety 

The safety impacts of the concepts were assessed by analyzing the complexity of the 
operation of the tolled road, and any likely impacts of diversion to other routes. 

Financial Analysis 

The preliminary financial analysis combines the revenue and cost numbers to look at the 
overall financial performance of the concept over a 30-year period from 2015 to 2044.  
Since there are so many ways that a particular project might be financed, the analysis was 
kept simple, comparing the present value of the revenue stream minus the present value 
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of operating, maintenance, and rehabilitation costs.  This represents the revenue available 
for project delivery – either on the highway being tolled itself, or somewhere else. This 
provided a baseline from which to make other observations for projects that might be 
financed through revenue bonds or public private partnerships relating to the additional 
costs of financing.   

The financial analysis was predicated on several assumptions: 

• Project open to traffic by 2015; 

• Project development period based on reasonable assumptions considering the com-
plexity of consensus building, design and construction; 

• Inflation rate and construction cost escalation rates both at 3 percent, based on long 
term historical averages; 

• Uncollectible toll revenue of 5 percent; and 

• Nominal discount rate of 4.9 percent, consistent with OMB Circular A-94.1 

Differences in any of these assumptions could change the findings of the financial 
analysis. 

An overview and comparison of the financial implications of all of the concepts follows 
the concept-by-concept summaries.  

 

                                                      
1 http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html. 
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2.0 Institutional and Legal 
Considerations  

The last tolls were removed from Connecticut roadways in 1989.  Any effort to bring tolls 
back or institute congestion pricing will be subject to existing Federal and state laws and 
to the requirements of the various institutions that play a role in managing Connecticut’s 
transportation system.  This section explores the legal and institutional issues that would 
be involved in implementing tolling and congestion pricing.  A detailed concept specific 
review occurs in Sections 7.0 through 15.0. 

� 2.1 Legal Implications of Past Actions 

Typically roads paid for with Federal funds must be free from tolls.  One notable excep-
tion was a provision in the 1978 Surface Transportation Act that allowed toll roads on the 
Interstate Highway System to receive Federal money earmarked for resurfacing, restoring, 
rehabilitating, and reconstructing.  In order to qualify, the state had to remove all tolls 
once the costs associated with construction, debt service, and toll removal had been raised 
from tolls.  At this point, the mileage on the former toll road would be factored into the 
state’s apportionment formula for Federal resurfacing money.  In 1983, Connecticut 
became one of the few states to execute this agreement, removing tolls from many of its 
roadways.  As a result, Connecticut is obliged to keep tolls removed from the portions of 
I-95 and I-395 that was the Connecticut Turnpike, just like any other Interstate highway.  
The former Connecticut Turnpike included I-95 from the New York border to near New 
London and I-395 from New London to near the Rhode Island border.  Some of the more 
recent Federal demonstration programs that are discussed later allow tolling on Interstate 
highways under certain circumstances.  The toll removal agreement states that “When 
freed of tolls, the Connecticut Turnpike toll road subject to this Agreement on the Inter-
state and Primary Systems at the date of this Agreement, shall be treated the same as any 
other portions of the Interstate and Primary Systems which were constructed with Federal 
aid.”  This implies that the former Connecticut Turnpike would be eligible for the new 
Federal demonstration programs. 

In 2005, the Safe Accountable Flexible Efficient Transportation Equity Act:  A Legacy for 
Users (SAFETEA-LU) afforded greater flexibility for states to operate toll roads while 
receiving Federal funds.  Included in SAFETEA-LU are five programs that allow tolling on 
the Interstate system (detailed in Section 2.2 below).  Additionally, the U.S. Department of 
Transportation (DOT) has sponsored an Urban Partnership Program and Congestion-
Reduction Demonstration to facilitate the creative use of tolling in congested urban areas.  
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The reauthorization of SAFETEA-LU, which expires on September 30, 2009, may include 
additional opportunities for tolling on Federal-aid highways.  In Sections 7.0 through 15.0, 
these programs, as well as other legal and institutional considerations, are discussed in 
relation to the tolling and congestion pricing concepts identified in the Phase 1 report. 

� 2.2 Federal Laws Related to Tolling and Congestion Pricing 

Title 23 of the United States Code governs the use of tolls on Federal-aid highways.  Gen-
erally, this law prohibits the collection of tolls on highways constructed with Federal 
funds.  However, the following provisions allow for tolling on Federal-aid highways 
without the penalty of a reduced share of Federal funding. 

Interstate System Reconstruction and Rehabilitation Toll Pilot Program 

This pilot program was established under TEA-21, and continued without change under 
SAFETEA-LU.  It allows for tolls to be collected on up to three Interstate facilities (high-
way, bridge, or tunnel) in order to fund needed reconstruction or rehabilitation.  Under 
TEA-21, the Federal Highway Administration (FHWA) actively solicited pilot project 
applications, with limited response.  After the application deadline was eliminated in 
favor of an open-ended, first-come first-served invitation, two of the three available spots 
became reserved for Virginia to toll I-81 and Missouri to toll I-70.  However, as Virginia no 
longer plans to pursue its tolling plan, two slots remain.2 

A state must demonstrate that the facility could not be adequately maintained or func-
tionally improved without the collection of tolls.  Federal funds allocated for maintenance 
may not be used for a facility on which tolls are being collected, and toll revenues must 
only be used for 1) debt service; 2) reasonable return on investment of any private person 
financing the project; and 3) any costs necessary for the improvement of and the proper 
operation and maintenance of the toll facility, including reconstruction, resurfacing, resto-
ration, and rehabilitation of the toll facility. 

Pennsylvania recently submitted an application to FHWA so that it could toll I-80, but the 
application was rejected, as it violated the revenue use requirements.  Although toll reve-
nues may be used to pay annual lease payments, the lease payments must be based on an 
objective valuation of the asset being leased.  In Pennsylvania, the annual lease payments 
were set by the legislature and not related to the value of the concession, which resulted in 
the rejection of the application. 

                                                      
2 Tollroad News, VDOT Issues Death Notice on I-81 Truck Toll Lanes Concession Proposal, http://

www.tollroadsnews.com/node/3349, January 16, 2008. 
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Of the concepts and projects we are studying in Connecticut, the improvements to I-95 
from Branford to Rhode Island and I-84 from Waterbury to New York could potentially 
qualify for this program, if the State is interested in tolling these corridors. 

Express Lanes Demonstration Program 

This demonstration program was created under SAFETEA-LU, and allows for tolling on 
any Interstate highway, bridge, or tunnel to manage high levels of congestion, reduce 
emissions in a nonattainment or maintenance area (as defined by the Clean Air Act), or 
finance added lanes for the purpose of reducing congestion.   

The effects of the tolling concepts are located throughout all counties in Connecticut.  An 
exceedance in a county would cause an area of that county, or the entire county 
depending upon the pollutant, to become classified as nonattainment for that pollutant.  
The current air quality monitor locations, exceedances, and attainment designations for 
the six criteria pollutants in Connecticut counties are displayed in Table 2.1: 

Table 2.1 Connecticut Air Quality Status 

Pollutant 
Number of CT 

Monitors Exceedance (2006) Attainment Status 

CO 5 None Attainment 

Ozone 11 At 10 monitors Nonattainment in all areas of Connecticut 

PM10 6 None Attainment 

PM2.5 13 At six monitors Nonattainment in Fairfield and New Haven counties.  
Attainment in all other areas. 

NO2 3 None Attainment 

SO2 7 None Attainment 

Lead 0 - Attainment 

 

For transportation projects, the criteria pollutants of greatest concern are CO, ozone, and 
PM.  CO and ozone are predominantly influenced by motor vehicle activity.  In addition, 
the entire state is listed as nonattainment for ozone.  Thus, projects or programs that 
reduce overall vehicular pollutant emissions will have a positive effect on air quality.  
Projects or programs that result in increased emissions will have a negative effect on the 
ambient air quality. 
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Existing Interstate or non-Interstate lanes that are modified or constructed to create toll 
lanes also are eligible, as are existing Interstate or non-Interstate HOV lanes.3  The Express 
Lanes Demonstration Program is authorized from 2005 to 2009, and its continuation 
would have to be renewed in the reauthorization of SAFETEA-LU, as discussed in a later 
section.  The program includes slots for 15 demonstration projects; however, FHWA cur-
rently does not list any demonstration projects reserved or approved. 

Under this program – in addition to debt service, reasonable rate of return on private 
financing, and operations and maintenance costs – revenue may be used for any other 
highway or transit project, carried out under Title 23 or 49 of the U.S. Code anywhere in 
the state, provided that the facility being tolled is adequately maintained.  Automatic 
(electronic) toll collection is required for express lanes, to avoid congestion and delays.  In 
addition, there is no requirement that a demonstration project should consist of only one 
facility.  A network of facilities managed under the same oversight agency or agencies can 
qualify as a single demonstration project. 

The Federal contribution to projects tolled under this program may not exceed 80 percent.  
Revenue that is not needed for operation of the facilities can be used for other eligible 
transportation projects, which also would give the state more freedom to set toll rates 
(variable by time of day, level of traffic, or number occupants) at the level needed to man-
age congestion or improve air quality as well as to fund alternative modes, such as transit. 

Of the concepts we are studying in Connecticut, the express lanes on I-95 between 
Branford and the Rhode Island line and on I-84 between Waterbury and the New York 
line could potentially qualify for this program. 

Value Pricing Pilot Program 

The Value Pricing Pilot Program (VPPP) is an experimental program that develops initia-
tives aimed at learning more about the potential of different pricing approaches for 
reducing congestion.  It was initially authorized in the Intermodal Surface Transportation 
Efficiency Act (ISTEA) in 1991 as the Congestion Pricing Pilot Program, carried over into 
TEA-21, and renewed in SAFETEA-LU.  Funds are available to support efforts by gov-
ernments or public authorities to establish pilot programs that provide for implementa-
tion, monitoring, and evaluation of value pricing projects, and to report on their effects.  
This is the only program intended to support studies and implementation of tolling or 
pricing projects. 

The VPPP can be used for projects that manage congestion on highways through tolling 
and other pricing mechanisms.  In fiscal years 2006-2009, $3 million of the annual funding 
allocation was set aside for value pricing projects that do not involve highway tolls, and 
$5 million is set aside for metropolitan regionwide pricing studies.  Examples of 
                                                      
3 Federal Register 73(23), Notices, [http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=

2008_register&docid=fr04fe08-85.pdf], February 4, 2008. 
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congestion pricing concepts that do not involve highway tolls include innovative parking 
pricing strategies and pay-as-you-go insurance.  The remaining $4 million is not allocated 
for a specific type of study.  Funding will not be awarded for congestion pricing concepts 
that have become mainstream, such as conversion of High-Occupancy Vehicle (HOV) 
lanes to High-Occupancy Tolling (HOT) lanes. 

In 2006, ConnDOT and the South West Regional Planning Agency (SWRPA) independ-
ently submitted applications to the VPPP.  SWRPA proposed to study electronic tolling 
and value pricing in southwestern Connecticut, while ConnDOT proposed to study cor-
don tolling and the conversion of existing HOV lanes to HOT lanes in the Greater 
Hartford Area.4  The FHWA had stated that it would no longer fund HOV to HOT lane 
conversion under the VPPP.  Thus, the ConnDOT application was rejected, in part, due to 
the mainstream nature of HOV to HOT conversion, and both were rejected largely due to 
a Federal official’s statement that the FHWA was interested in funding implementation 
projects rather than studies.  

ConnDOT reapplied to this program in 2007, citing the need to study congestion pricing 
to determine its feasibility in Connecticut.  In this second application, ConnDOT solicited 
the endorsements of a half-dozen state regional planning agencies, including SWRPA, to 
show that the study constituted a statewide need.   

With the November 7, 2008 deadline to apply for VPPP funding under SAFETEA-LU, 
there is no longer an opportunity for Connecticut to reapply for funding under this pro-
gram.  However, the VPPP has been a popular program, and it is possible that it will be 
continued in the reauthorization of SAFETEA-LU, in which case it, or its successor, may 
take on renewed significance for the implementation of any of the electronic tolling or 
congestion pricing concepts under study. 

Urban Partnerships and Congestion-Reduction Demonstration 

The U.S. Department of Transportation’s (DOT) National Strategy to Reduce Congestion 
on America’s Transportation Network, otherwise known as the Congestion Initiative, con-
sists of Urban Partnership Agreements with model cities that make a commitment to 
implement “broad congestion pricing.” The deadline for partnership applications was 
April 20, 2007 and selected cities received Federal funding to implement congestion 
pricing initiatives.  The selected cities were New York, Miami, Minneapolis/St. Paul, San 
Francisco, and Seattle.  Participating cities create a broad congestion pricing plan 
involving tolling, transit, telecommuting, and technology (referred to as the “four Ts”).  
The New York’s proposal for cordon tolling did not achieve the needed legislative 
authority to move forward, so that project has been canceled. 

                                                      
4 South Western Region Metropolitan Planning Organization, Meeting Minutes. http://www.

swrpa.org/pdf_files/Y2006/mpo06-0424minfinal.pdf April 24, 2006. 
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As a follow-up to the Urban Partnership program, the U.S. DOT created a Congestion-
Reduction Demonstration Initiative with a deadline for applications of December 31, 2007.  
The cities of Chicago and Los Angeles were selected for their congestion reduction plans 
also involving managed lanes, transit, and parking management. 

Because the participants for these programs already have been selected, Connecticut is not 
currently eligible to apply.  However, similar programs created by the reauthorization of 
SAFETEA-LU may be useful in managing congestion in urban areas in Connecticut. 

High-Occupancy Toll (HOT) Lanes 

A High-Occupancy Vehicle (HOV) lane is one in which vehicles carrying a minimum 
number of passengers, most often two, are permitted to enter a designated lane and 
bypass congestion.  A High-Occupancy Toll (HOT) lane is a variation on an HOV lane, in 
which solo drivers who wish to use an HOV lane during periods of congestion may do so 
for a fixed or variable toll.  HOT lanes run the risk of becoming inefficient if too many 
drivers choose to use it; thus varying the fee according to congestion levels at different 
times of the day can help to maintain free-flow conditions in the lane. 

SAFETEA-LU grants states the authority to charge tolls to vehicles that do not meet the 
established vehicle occupancy requirements for HOV lanes, if the state produces a plan for 
vehicle selection, variable tolling, and violation enforcement.  This forms the basis for pro-
viding authorization for states to convert HOV lanes to HOT lanes.  For HOV to HOT 
conversion, a toll agreement must be executed between the FHWA, ConnDOT, and oper-
ating agencies but there is no limit to the number of agreements that can be approved.  For 
the proposals in this study, conversion of HOV to HOT lanes on I-91 and I-84 would be 
influenced by these provisions. 

Interstate System Construction Toll Pilot Program 

This pilot program allows for tolling on up to three newly constructed facilities on the 
Interstate Highway System, by a state or a multistate group.  The new construction of I-73 
through South Carolina received approval through this program in 2007, and although the 
State of South Carolina was the applicant, other states also may construct their sections of 
I-73 as a toll project, using the same slot.  The remaining two spots in this program are still 
available.  Applications must be received by FHWA before August 10, 2015. 

Applicants must identify the proposed facility and its age, condition, and intensity of use.  
Relevant MPOs must be consulted on toll placement and number of tolling points, and an 
agency must be selected to oversee the implementation and administration of the pro-
gram.  A facility management plan must be created showing an implementation plan, a 
schedule, and a financial plan.  The applicant also must show that financing the facility 
with the collection of tolls is the most efficient and economical way to advance the project.  
Tolling can be one of a number of financing options. 
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Under this program, automatic (all electronic) toll collection is mandatory, and the toll 
revenue may only be used for debt service, reasonable return on investment to any private 
person financing the project, and necessary costs for the improvement and proper opera-
tion and maintenance of the toll facility.  Federal funds allocated for maintenance may not 
be used for facilities on which tolls are being collected.  Noncompete agreements are pro-
hibited, meaning that the state may not enter into an agreement with a private entity that 
prevents the state from improving or expanding capacity of adjacent roads to address 
conditions resulting from diverted traffic. 

Since Connecticut does not envision building new Interstate highways, this program is not 
currently relevant. 

The FHWA Tolling Application Process 

States interested in submitting to any of the programs administered by FHWA need to 
follow a four-step application process:5 

1. Submit an Expression of Interest that provides the rationale for funding or tolling 
authority and the intent of the project.  An optional template is available on the FHWA 
web site.6  The FHWA will respond with the appropriate tolling pilot program for the 
project. 

2. Submit a Phase 1 Application that provides details about the roadway selected for the 
project, the existing operational and financial status, and the proposed rehabilitation 
and reconstruction plans.  The FHWA will work with the applying agency to issue 
“provisional acceptance” of the project and assign an available program slot. 

3. Prepare a Phase 2 Application that includes an environmental document prepared in 
accordance with the requirements of the National Environmental Policy Act (NEPA).  
The FHWA will review the application and decide on environmental approval and 
final tolling authority.  The result will be a formal Federal tolling agreement. 

4. The project will then proceed to implementation based on an agreed-upon 
implementation schedule and facility management plan included in the formal tolling 
agreement.  Initial activities will include toll facilities, bridge and roadway reconstruc-
tion and rehabilitation, maintenance activities, and sign installation. 

                                                      
5 Federal Highway Administration, Tolling and Pricing Program, http://ops.fhwa.dot.gov/

tolling_pricing/announcement/tolling_announcement.htm. 
6 Federal Highway Administration, Safe, Accountable, Flexible, Efficient Transportation Equity 

Act:  A Legacy for Users (SAFETEA-LU); Opportunities for State and Other Qualifying Agencies 
to Gain Authority to Toll Facilities Constructed Using Federal Funds, http://ops.fhwa.dot.gov/
tolling_pricing/announcement/tolling_announcement.htm. 
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Speculation on Tolling and Congestion Pricing under the Reauthorization 
of SAFETEA-LU 

In December 2007 the report entitled Transportation for Tomorrow:  Report of the National 
Surface Transportation Policy and Revenue Study Commission was released.  This report is the 
product of the commission mandated by SAFETEA-LU to recommend new transportation 
funding sources and policy.  While the contents of the report are only recommendations 
for the content of the reauthorized legislation, it is an indication of where debate over the 
new legislation will begin. 

Several aspects of the report are relevant to discussion of tolling and congestion pricing in 
Connecticut.  The report specifically recommends congestion pricing to manage conges-
tion and fund transportation in metropolitan areas of one million people or more, as 
defined by the U.S. Census, even where they cross state boundaries.  For Connecticut, this 
would include the Hartford metropolitan area and the New York City metropolitan area 
(which includes southwest Connecticut).  While the report did not provide details of how 
this might be legislatively or financially encouraged, it does recommend removing barri-
ers to tolling and congestion pricing to allow state and local governments greater 
flexibility to implement such a program. 

As there is a current general prohibition on tolling highways that are part of the Interstate 
system (except as part of one of the above programs), the report also recommends 
allowing greater flexibility to implement tolls on the Interstate system.  First, it recom-
mends the allowance of tolls for funding new Interstate capacity and flexibility to manage 
the congestion on that new capacity.  Further, the report recommends allowing tolls on 
new and existing capacity within metropolitan areas of one million people or more.  This 
could come in the form of high-occupancy toll (HOT) lanes, express toll lanes, full facility 
pricing, or areawide pricing.  There would be strict criteria about what the revenue could 
be used for but it could include other nonhighway transportation projects. 

Altogether, there is a strong emphasis in the report on congestion pricing as a way to meet 
the growing transportation budget gap and bring U.S. transportation infrastructure up to 
a state of good repair.  It also emphasizes giving states more flexibility to plan and fund 
their own transportation systems.  The emphasis on congestion pricing in the committee’s 
report suggests that there may be more opportunities to use tolling and congestion pricing 
in future authorizations of the nation’s transportation program.  If so, this may create 
more opportunity for either statewide tolling or congested corridor tolling in Connecticut.  
These concepts are explained in more detail below. 

� 2.3 Connecticut Statutes 

Title 23 of the United States Code, Section 301, generally prohibits tolling on any high-
ways that were constructed with Federal funding – including, but not limited to, the 
Interstate highway system.  However, SAFETEA-LU has provided some exceptions.  
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Tolling state roads that were not constructed with Federal funds generally does not 
require permission from the FHWA.7  In order to reinstate tolls and congestion pricing in 
Connecticut, the State Legislature would need to pass legislation re-enabling their use of 
tolls. 

The Legislature also will need to specify whether a government agency will collect and 
manage the toll revenue or if a public-private partnership will be used.  While a private 
agency does not need state permission to borrow money, the State agency managing the 
tolling operations will need legislative permission to issue bonds for construction of 
tolling infrastructure.  The legislature also will need to establish the terms and conditions 
governing use of Electronic Toll Collection (ETC) systems and requirements for account 
holders.  This legislation needs to allow ETC operators access to motor vehicle registration 
data and allow the use of video technology for prosecution of toll violators.8 

� 2.4 Legal and Institutional Aspects of Enforcement 

Automatic toll collection would most likely be achieved through a car-mounted electronic 
device that is read by roadside equipment and processed off-site.  One method for dis-
couraging those without an electronic device from using a lane designated for tolling or a 
congestion pricing scheme is through video enforcement. 

Video enforcement in the United States is relatively new and the legality surrounding it 
varies from state to state and municipality to municipality.  In Connecticut, while cameras 
are used for public safety in limited ways, their use for law enforcement has historically 
been a political non-starter.  Currently, the State Highway System is equipped with a net-
work of over 300 cameras that can be rotated 360 degrees and can be zoomed in and out.  
The cameras are monitored by state DOT staff for coordination of a quick response to any 
incidents.  If an incident occurs, staff also can activate highway message signs to provide 
detours for motorists.  However, state law has only provided for use of these cameras for 
monitoring highway safety without the recording of any footage.  The State of Connecticut 
has not passed any laws that further allow recording of footage for law enforcement 
purposes.9 

                                                      
7 Federal Highway Administration, Safe, Accountable, Flexible, Efficient Transportation Equity 

Act:  A Legacy for Users (SAFETEA-LU); Opportunities for State and Other Qualifying Agencies 
to Gain Authority to Toll Facilities Constructed Using Federal Funds; http://ops.fhwa.dot.gov/
tolling_pricing/announcement/tolling_announcement.htm. 

8 Federal Highway Administration, Tolling and Pricing FAQs, http://www.ops.fhwa.dot.gov/
tolling_pricing/faq/index.htm. 

9 Wernau, J., State’s Highway Cameras See But Don’t Tell, TheDay.Com, http://www.theday.com/
re.aspx?re=b708c5fc-3b10-4870-a433-8c140809c9d8, November 11, 2007. 
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Beyond legal barriers to using the cameras for law enforcement, there also are technologi-
cal and institutional barriers to using the current highway camera equipment to record 
images.  Many of the cameras are not placed in such a way as to be able to read license 
plates and they do not see in the dark.  In addition, Federal money used to buy the cam-
eras did not authorize their use for law enforcement.  A higher level of coordination 
between ConnDOT and the police also would be necessary if the cameras were to be used 
for law enforcement.10 

Even if these technical and institutional barriers can be overcome, gaining political sup-
port for video enforcement may be difficult.  Earlier this year, Connecticut Governor 
M. Jodi Rell proposed legislation that would have allowed the use of highway cameras to 
enforce the speed limit on a particularly dangerous stretch of I-95. 11  However, due largely 
to privacy concerns, the State House Public Safety and Security Committee voted against 
allowing the bill to proceed. 12 

In 2006, there was an earlier attempt to pass legislation that would have permitted the use 
of red light cameras in Connecticut to increase safety at certain intersections throughout 
the State.  However, after opposition from the American Civil Liberties Union of 
Connecticut (ACLU-CT) and other groups concerned with privacy infringements, the bill 
was voted down in the State House Judiciary Committee.13 

Legally, the authorization of law enforcement cameras can be granted by the State.  U.S. 
courts have found no legal problems with law enforcement cameras – only occasionally 
with the specific practices of agencies or third-party vendors who manage the programs.  
However, due to historic opposition by the ACLU-CT and citizens concerned with privacy 
issues surrounding camera enforcement, any video enforcement enabling legislation may 
face a difficult battle for political approval.  A more detailed treatment of the privacy issue 
is contained in Section 4.0 of this report. 

� 2.5 Institutional Considerations 

Various agencies could play roles in a Connecticut toll or congestion pricing implementa-
tion.  This includes ConnDOT, various transit operating agencies, and Connecticut’s 15 
                                                      
10 Ibid. 
11 Sipe, C., Proposal to Install Radar Cameras in Connecticut – Illusion of Solution, Associated Content, 

http://www.associatedcontent.com/article/622177/proposal_to_install_radar_cameras_
in.html?cat=17, February 28, 2008. 

12 Keating, Christopher and Tracy Gordon Fox, Panel Rejects I-95 Plan (Gov Rell CT radar cameras), 
http://www.freerepublic.com/focus/f-news/1982180/posts, March 7, 2008. 

13 National Campaign to Stop Red Light Running, April 2006 Legislative Update, http://
www.stopredlightrunning.com/html/legislation.htm, April 2006. 
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Regional Planning Organizations.  Federal agencies such as the FHWA and Federal 
Transit Administration (FTA) also might have an interest in some implementations of 
tolling and congestion pricing in Connecticut. 

Laws pertaining to congestion pricing are all at the Federal level, and are largely products 
of the Safe Accountable Flexible Efficient Transportation Equity Act:  A Legacy for Users 
(SAFETEA-LU).  While there are no existing laws at the State level that expressly relate to 
congestion pricing, the Connecticut legislature has banned all tolling in the State.14  State 
laws pertaining to transportation funding and camera enforcement also would apply to a 
congestion pricing plan, however, and will need to be considered. 

The following sections lay out the objectives of each agency, focus on an end goal of a 
comprehensive tolling and congestion pricing system, and then discuss methods of inter-
agency coordination. 

Connecticut Department of Transportation 

The stated mission of ConnDOT is “to provide a safe, efficient, and cost-effective trans-
portation system.”15  ConnDOT has statutory responsibilities for the following: 

• Roads; 

• Bridges; 

• Bus and rail services; 

• Ferry services, the State Port Complex; and 

• Airports. 

A congestion pricing or tolling plan in Connecticut would affect many aspects of travel in 
the State such as the impact that a highway tolling or pricing plan could have on the traffic 
volumes of adjacent free roadways.  This could lead to more wear and tear on non-
highway roads and greater congestion, as local roads are not designed to move large vol-
umes of traffic as quickly as highways.  A thorough analysis of the final tolling and 
congestion pricing proposal will need to account for this issue and ensure that the balance 
of traffic throughout the entire traffic network is studied. 

Revenue collection and redistribution of tolling or pricing proceeds would either be han-
dled through the Special Transportation Fund (STF) or a separate agency fund created for 
this purpose.  Established by the Connecticut General Assembly, the STF provides 

                                                      
14 Connecticut General Statutes, Title 13a, Chapter 239. Tolls, http://www.cga.ct.gov/2005/pub/

Chap239.htm, November 17, 2008. 
15 Connecticut Department of Transportation Mission and Goals, http://www.ct.gov/dot/cwp/

view.asp?a=1380&q=259714, September 9, 2003. 
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dedicated funding for the financing of the State Transportation System, and covers all the 
operating costs of ConnDOT and its services.  The STF is comprised of money from the 
following sources: 

• Motor fuels tax; 

• Motor vehicles receipts; 

• License, permit, and fee income; 

• FTA operating assistance grants; 

• Interest income; 

• Oil company tax; 

• Department of Motor Vehicles collected vehicle sales tax; and 

• General fund transfers. 

The Fund currently is responsible for funding the following: 

• Transportation Bond Debt Service; 

• ConnDOT operations; 

• Pensions and Fringe Benefits for ConnDOT and Department of Motor Vehicles 
employees; 

• Department of Motor Vehicles operations; and 

• Town Aid Road Grants. 

Revenue from a state congestion pricing or tolling plan would likely be assigned to the 
STF.  Placing the money into a dedicated transportation fund, rather than the general 
fund, will have the added bonus of reassuring the public that the money will be used for 
transportation projects.  State legislation will need to be passed to dictate how this addi-
tional revenue will be spent. 

Finally, a congestion pricing or tolling plan could have an impact on transit demand.  This 
is discussed in more detail in the following section. 

Transit Agencies 

ConnDOT’s Bureau of Public Transportation includes commuter rail, state-owned bus 
service (CTTRANSIT), other public bus services, and paratransit/ADA bus services.16  The 
New Haven line commuter rail service is operated by Metro North, a subsidiary of New 

                                                      
16 Connecticut Department of Transportation, Public Transportation, http://www.ct.gov/dot/cwp/

view.asp?a=1386&q=259356&dotPNavCtr=|. 
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York’s Metropolitan Transportation Authority (MTA), under a contract with ConnDOT 
and the MTA.  Amtrak operates the Shore Line East Service under a contract with 
ConnDOT.  Combined fare options allow commuters to use both Metro North and the 
Shore Line East systems on one fare card. 

Tolling or congestion pricing concepts will encourage some drivers to shift to transit, so 
transit operators will be important players in the creation of any comprehensive conges-
tion pricing or tolling plan.  In order to assure the public that alternatives will be available 
at the outset and to actually accommodate the mode shift from the date of implementa-
tion, transit agencies must provide the necessary capacity from the day a congestion 
pricing system goes into place.  This means that before a congestion pricing or tolling 
system can generate any revenue, some portion of the capital funds should be directed to 
transit agencies.  Otherwise, most transit agencies will not likely be capable of providing 
additional capacity.  If a congestion pricing system is adopted, a study will need to deter-
mine anticipated service needs in post-implementation phases. 

Any plan that considers tolled express lanes also should engage transit authorities on 
whether these lanes also could accommodate express buses and other forms of public 
transit.  Drivers along those routes, when faced with a choice of paying a toll or taking a 
toll-free express bus to their destination, may well be persuaded by such a visible 
alternative. 

Transit agencies may wish to advertise themselves as a toll-free alternative to further 
encourage the shift to transit.  This could take the form of conventional advertising medi-
ums, or also appear on highway signs next to toll lanes, or at the bottom of monthly 
mailed expense statements to toll road users. 

While most transit agencies that serve Connecticut operate solely out of Connecticut, 
MTA’s Metro-North Railroad operates out of New York and serves locations in both 
Connecticut and New York.  One of the MTA’s Metro-North Railroad’s lines, the New 
Haven line, has 49 percent of its peak-hour ridership consisting of commuters to 
Manhattan with 51 percent consisting of reverse commuters who live in New York City 
and commute to suburban employment centers in New York and Connecticut.17  If a 
congestion pricing or tolling plan were adopted that affects drivers between southwestern 
Connecticut and New York City, the shift to certain Metro-North lines could be signifi-
cant.  Specific considerations regarding how MTA would use any Connecticut state 
congestion pricing revenue would have to be made. 

                                                      
17 Connecticut Department of Transportation, http://www.ct.gov/dot/cwp/view.asp?A=1373&Q

=332922, 2006. 
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Regional Planning Organizations (RPO) 

The State of Connecticut is organized into 15 Regional Planning Organizations (RPO), 
consisting of a number of member municipalities.  These RPOs perform comprehensive 
planning functions and provide a forum for addressing intermunicipal concerns on issues 
pertaining to state and Federal programs.  The 11 largest RPOs also serve as Metropolitan 
Planning Organizations (MPO) for Federal transportation funding purposes.  Since 1962, 
MPOs have been required by Federal law in any urbanized area with more than 50,000 
people for the distribution of Federal transportation funding.  Their function is to ensure 
that all transportation planning is done in “a continuing, cooperative, and comprehensive 
(“3-C”) planning process”18 and that all Federal transportation funding is channeled 
through this process.19 

One of the SAFETEA-LU programs, the Interstate System Construction Toll Pilot Program 
(ISCTP), has a Federally mandated stipulation to consult metropolitan planning organiza-
tions where a proposed project affects a metropolitan area.  The FHWA must receive 
assurance that local MPOs have been consulted about toll placement and number.  
However, Connecticut’s congestion pricing or tolling plan will not likely use this program 
to build new highways.  In any case, RPOs could serve as an important outlet for commu-
nity outreach.  Aspects of the congestion pricing or tolling plan could be disseminated 
through the local RPO, many of which have voiced strong support for a pricing or tolling 
proposal.  In addition, any Federal funding the State receives for implementation of a con-
gestion pricing plan will need to be channeled through the relevant MPOs. 

Interagency Coordination 

The implementation of any tolling or congestion pricing program in Connecticut will 
require all of the agencies discussed above to be involved in the planning process.  In 
addition, one agency or person should act as the primary facilitator and coordinator for 
the planning process.  This will allow for program outreach, consensus building, and 
coordination among stakeholders to be conducted in an equitable and straightforward 
way.  It also is important that the planning process be transparent and visible and that all 
information on planning and implementation is distributed to the public. 

                                                      
18 Paradis, D, About DOT, http://seedeater.ct.gov/dparadis32/cwp/view.asp?A=11&Q=254118, 

2003. 
19 Ibid. 
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3.0 All Electronic Tolling – 
Operational and Deployment 
Challenges 

This section has two major subsections related to deploying all-electronic tolling:  an over-
view of all-electronic tolling functions and operations and the major deployment 
challenges. 

� 3.1 All Electronic Tolling – Operational Program Functions 

This section describes those components and external services required to successfully run 
the functions required for an All Electronic Tolling (AET) operation.  An AET program 
comprises three high-level functions (see Figure 3.1). 

1. Customer Services – Registering users, distributing on-board units, taking payments 
and providing support where necessary; 

2. Toll Management – Determining the usage of the road, setting appropriate tolls, and 
communicating those toll to drivers; and 

3. Toll Processing – Detecting the toll liability, processing roadside data, calculating 
charges, processing payments, obtaining vehicle owner details for nonregistered cus-
tomers, and collecting unpaid tolls from nonpaying customers. 

Some of these functions have a sequential order, (denoted by arrows), for some, order is 
unimportant. 
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Figure 3.1 All Electronic Tolling (AET) Operational Program Functions
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The Customer Services functions are those necessary to deal with the driver as a customer 
of the toll program. 

Register User 

This function deals with the registration of users with tolling systems which use tag, 
video, or GPS technologies.  This will include the creation of user accounts (which might 
include prepay or postpay options), and recording personal details, payment means and 
vehicle information. 

Distribute On-Board Units 

This function is needed for systems using tag or GPS technology.  The toll program will 
need to procure, personalize, distribute, and possibly install these OBUs.  This function 
also will need to reconcile issued devices to user accounts, as well perform audits of dis-
tributed and nondistributed stock.  Depending on the device ownership policy (owned by 
customer or owned by authority), this function also may need to track returns to inven-
tory or disposal. 
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Take Payment 

This is the primary function through which users pay their tolls.  An AET program can 
offer three main ways in which a user can pay their tolls – through establishing an 
account, video post billing, or “one off” payment, described below.  Payment types (for all 
types of account) can include credit, debit, automated bank transfer, checks, and cash.  
Payment channels can include web, phone, kiosk, walk-in counter, or mail.  The toll sys-
tem may offer a text service whereby users can authorize payment from a preregistered 
card via SMS text message using their cell phone.  Such a service currently is offered by 
the London Congestion Charge, which allows the registration of credit and debit cards 
that users can authorize for toll payment using SMS text message.  Kiosk and SMS pay-
ments have not been implemented in the U.S. to date.  However, partnerships with retail 
chains have been implemented to provide a broader number of locations for toll account 
payments. 

Establish Accounts 
Currently, all U.S. toll systems require electronic toll users to establish an account in 
advance of using the facility.  Accounts can be prepay or postpay depending on policies, 
but most U.S. toll tag-based systems have prepay policies to avoid extensive collections 
operations.  Most current postpay tag accounts are restricted to commercial accounts that 
establish a surety to guarantee payment.  Both prepay and postpay can be used with tag, 
video, and GPS technologies. 

With a prepay account, the user can add credit to it when they want, or the toll system can 
provide an “auto top-up” arrangement which replenishes the users account when it 
reaches a preagreed level.  With a postpay account, this function will notify users that they 
have accrued tolls (usually on a monthly basis) and accept payment of those tolls from the 
user, either in person, through a mailed check or through an automated method such as 
Internet.  If postpay bills are not paid within the agreed timeframe, this function will initi-
ate the appropriate action to obtain payment. 

Most programs allow for customers who wish to remain anonymous.  Anonymous 
accounts are only possible with OBUs, because a video account relies on license plates, 
which – by definition – are not anonymous.  When an anonymous account runs out of 
credit the user is required to either replenish or obtain a new OBU.  If the credit runs out 
the user would be considered a violator and their personal information obtained from the 
Department of Motor Vehicles.  The system handles these anonymous OBUs like standard 
prepay accounts. 

Video Postbilling 
With video postbilling, license plate images are captured by the toll collection equipment, 
the vehicle owner information is retrieved from the appropriate vehicle registration data-
base, and the vehicle owner is billed on a periodic basis after incurring tolls.  In effect, an 
account is created after the first use of the system.  Since this option relies on the accessi-
bility and accuracy of vehicle registration databases there is an inherent loss of revenue 
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associated with this process.  To counter this loss, most facilities charge a higher toll and/
or a video post billing administrative charge. 

In this scenario, all users are treated as customers until they fail to pay their post bill 
invoice(s) at which point they become toll violators and are handled by the violations 
process. 

One-off Payments 
A further payment option is to provide for infrequent or one-off customers who do not 
wish to register an account.  This can be achieved by allowing the user to provide their 
license plate along with a toll payment.  The system then attempts to match the license 
plate given by the user to its own video records.  If a match is made, the video record is 
marked as paid.  If a match occurs, there is no need to retrieve vehicle owner information 
from a vehicle registration database. 

With this method, the primary responsibility for determining the toll liability lies with the 
user, who is expected to determine and then pay the appropriate charge.  By making a 
user responsible for making payments based on their usage as opposed to sending users 
an invoice, the return can be maximized and the costs related to a video-based toll collec-
tion program can be reduced.  Furthermore, since payment would be received even if the 
camera failed to get a clear image of the vehicle and there is no vehicle registration look 
up, there is less loss associated with this payment method when compared with other 
video tolling approaches. 

This method effectively creates a temporary account for that vehicle (using only the 
license plate as identification) holding just the single toll payment.  This payment can then 
be used to pay the toll when it is detected and processed by the back office. 

The program might allow users to make a one-off payment either before (effectively a 
temporary prepay account) or after the toll has actually been accrued (effectively a tempo-
rary postpay account).  The program can set an “allowed timeframe” in which users can 
make these one-off payments (London allows such payments up to 24 hours before/after 
the toll is/was accrued).  If the payment is not received within this timeframe, appropriate 
follow-up action is taken. 

This approach also allows users to remain relatively anonymous; if they are able to pay by 
cash at a kiosk, the only personal information they need to supply is their license plate. 

While highly suited to simple toll programs such as cordon or bridge, where a customer 
only has to pay the price communicated to them at the time of toll accrual, more complex 
tolling programs such as express lanes or tolled highways are less suited to one-off pay-
ments because the user needs to calculate their own toll based upon the number of toll 
points traveled. 
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Support User 

This function will provide support to the toll customers, such as responding to user 
inquiries, updating user accounts, responding to correspondence and complaints and 
technical problems such as OBU failure.  This function should offer a variety of contact 
channels, such as web site, e-mail, phone, text, mail, or walk-in, utilizing technologies 
such as Interactive Voice Recognition. 

Toll Management 

Toll Management Set Tolls Communicate 
Tolls

Monitor 
Road Usage

 

The toll management functions allow for the ability to determine traffic usage on the 
tolled roads, set toll rates, and communicate those toll rates to the drivers.  The interaction 
between traffic levels and toll rates and the intensity of the need to communicate is highly 
dependent on whether tolling is being used as a congestion management tool. 

Monitor Road Usage 

How roadway usage is monitored primarily depends on if a static or dynamic toll rate is 
being used for congestion charging.  If tolls are fixed and do not vary by time of day then 
there is substantially less need to monitor road usage. 

Traffic levels can be monitored in several ways – vehicle speed, volumes, or density (a 
combination of speed and volume) – using a variety of traffic monitoring technology: 

• Cameras, which can be viewed manually from a control office, can provide a real-time 
view of the traffic conditions on the road.  New technology allows for automated traf-
fic evaluation to be conducted from the camera images. 

• Automatic portable counters consist of automatic recorders connected to pneumatic 
road tubes, laid across the road.  These machines provide traffic count data which 
would be used for static toll setting. 

• Automatic permanent in-road counters such as inductive loops are sometimes built 
into the pavement and used for long-term counts.  This equipment can be expensive 
and disruptive to install. 

• Automatic roadside or overhead vehicle detectors such as microwave, infrared, or 
acoustic devices have been widely used to provide vehicle count and density data. 
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Set Tolls 

This function sets the appropriate tolls.  Depending on the objectives of the system, the 
charges might be set to minimize congestion, maximize revenue, or a combination of the 
two.  Toll systems can be open or closed; vary according to vehicle type, occupancy, or 
time of travel; be flat, static, or dynamic; and apply to a single direction or both.  The most 
sophisticated toll systems may utilize a combination of several approaches. 

Open versus Closed Tolling 
An illustration of open and closed tolling concepts is shown in Figure 3.2.  In an open 
tolling scheme, there are toll detection points along the road at set intervals, but not at 
every entry and exit point on the road.  Open tolling systems minimize the number of toll 
points but only roughly reflect the length of the toll road used.  Open systems also allow 
for some toll-free travel. 

There are two open tolling variations, “open point tolling,” and “open trip tolling.”  Under 
open point tolling, users are charged for every toll point they pass and their ultimate 
charge simply reflects the sum of the charge assessed at each toll point. 

Under open trip tolling, the system still detects the vehicle at each toll point passed, but it 
only calculates the total charge once the driver has completed their trip (e.g., left the pro-
gram).  This allows intelligent charging to be applied which can be controlled by business 
rules particular to the program, for example offering discounts for certain journeys or 
offering tolls specific to certain segment combinations (i.e., one price for the next segment, 
another price for all or part of the remaining segments of a facility).  This method of 
pricing is available in the MnPass system as well as Washington SR 167 and California 
SR 125. 

For example, in Figure 3.2, a driver entering the system at point A, traveling through three 
tolling points before leaving at point X may be charged a different toll than a driver 
entering at point C, traveling through three tolling points, and leaving at point Z.  In each 
example, the program only calculates the final charge due when the user leaves the 
system. 

Open toll systems do not need a toll point at every segment; however any segments with-
out a toll point risk having certain drivers avoiding a toll for that “uncovered” section.  
The decision on number of toll points will therefore need to balance tolling point con-
struction costs with desired coverage levels. 

Closed systems have toll points at every entry and exit into the tolled road system.  There 
is no toll to enter the system and the user is only charged when they leave the system; 
with the charge paid reflecting the distance driven or the particular combination of entry 
and exit points.  These configurations provide a better link between the charge and the 
distance driven but generally require a far greater number of toll points than open toll 
systems. 
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Toll systems such as the New York Thruway and Pennsylvania Turnpike that use ticket-
based tolling are examples of a closed toll system. 

Figure 3.2 Open Trip and Closed Tolling Concepts
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Open trip tolling with a mainline gantry at every segment is very similar to a closed sys-
tem with gantries at every entrance and exit point (because no traffic can avoid passing a 
toll point).  However, it is not truly closed because the program is still required to inter-
pret that a user has left the system (usually by assessing the time since they last passed a 
toll point) and then calculating the correct toll. 

Mainline gantries (potentially covering many lanes of traffic) are generally bigger, more 
expensive, and take more time to install than smaller entry or exit ramp gantries which 
only need to cover one or two lanes. 

Hence, the choice of whether to offer open trip or closed tolling needs to consider the 
potential difference in costs that arise from the different size gantries required for each 
approach. 

Variation in Tolls by Vehicle Type, Occupancy, or Time of Travel 
Most toll systems have toll rates that vary by type of vehicle, with trucks paying more 
than cars.  Each toll facility has its own policies in this regard.  Starting in the 1970s, some 
facilities started offering discount rates for carpools, and the advent of HOT lanes in the 
1990s further emphasized discounts or free travel for HOVs.  There is longstanding auto-
matic technology available to distinguish types of vehicles.  Distinguishing vehicle 
occupancy, on the other hand, still requires human eyes, although ongoing research is 
trying to automate this function. 

Changing tolls by time of day is relatively straightforward, especially in electronic tolling 
environments.  The toll policy needs to be clearly stated and communicated, and the 
equipment set up to handle the toll schedule.  Cashless systems accommodate time-of-day 
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tolling more easily than those with attended toll collection since it eliminates the need to 
know at what time of day cash was collected. 

Flat, Variable, and Dynamic Tolling 
There are three ways that tolls can be set:  flat, variable-static, and variable-dynamic. 

A flat toll is the simplest.  A segment of highway or a specific trip has a set toll rate that is 
the same whenever the highway is used.  Rates might be assessed at a single point (as 
with the former Connecticut Turnpike and Merritt/Wilbur Cross Parkways) or on a dis-
tance basis (as with the Massachusetts Turnpike and New York State Thruway).  Flat tolls 
have the least need for intense traffic monitoring – the main driving force of monitoring is 
for toll audit and reporting purposes. 

A variable-static toll rate is published in advance and can be set by time, day, vehicle 
type, and/or occupancy if congestion pricing is the goal.  Static tolls can be changed as 
often as weekly or monthly if there is a need to spread peak demand by adjusting the 
time-of-day parameters.  Road usage needs to be monitored after the fact to make sure 
traffic congestion policy objectives are being met, so that tolls can be adjusted accordingly. 

With a variable-dynamic system, toll rates are set based on current and potentially antici-
pated traffic levels, meaning that traffic needs to be constantly monitored and analyzed.  
Dynamic tolls are better suited for programs which have excess tolled road capacity in 
addition to non-tolled capacity (such as a tolled express lane).  By adjusting the toll rate 
dynamically in response to road conditions, the system can achieve the desired traffic flow 
by raising the price at times of high demand and lowering the price at times of reduced 
demand.  U.S. examples include SR 167 south-east of Seattle, I-15 north of San Diego, and 
MN/I-394 west of Minneapolis. 

Communicate Tolls 

The method by which toll rates are communicated to customers varies by the type of toll 
collection.  Static tolls can be communicated on printed literature and on toll operator web 
sites, as well as with standard road signs.  Dynamic tolls require a Dynamic Messaging 
Sign which can be updated electronically to display the current toll charge. 

Interestingly, existing toll systems like the Massachusetts Turnpike and New York State 
Thruway that have distance-based tolling have no immediate means to communicate toll 
rates to their electronic tolling customers.  These detailed toll tables would be impossible 
to communicate on road signage, but those customers that use the electronic tolling sys-
tem do so optionally, and do not seem to miss this information.  They find out the toll they 
paid when they receive an end-of-month statement.  This could be a bigger issue in a 
cashless tolling environment with occasional users.  Road signing that indicates per-mile 
rates may be an appropriate tool. 

Highway 407 north of Toronto, Canada, which is a distance-based toll system, uses a vari-
able-static approach (based on time of day and vehicle class) but does not display this 
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information at the roadside; instead all users need to consult the published toll rate chart 
on the program’s web site. 

Toll Processing 

Toll Processing
Determine 

Toll Liability
Process 

Payment
Process 

Data
Collect  
Unpaid 

Tolls
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Vehicle 
Owner 
Details

 

This function detects the vehicle, calculates the toll rate, and processes the payment.  
Regardless of the technology used, the basic structure of detecting and paying for tolls is 
the same, as shown in Figure 3.3. 

Figure 3.3 Processing Different Payment Options
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Under AET, the system initially attempts to identify the vehicle by communicating with 
any On-Board Unit (OBU) in the vehicle (1). 

If this is successful (2), the system then matches the read to the user’s account which may 
or may not have sufficient funds to pay the toll. 

If the system is unsuccessful (3), either through technical difficulties or because there is no 
OBU in the vehicle, the system will attempt to use video images to identify the vehicle. 
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If the video read is unsuccessful (4), the system cannot levy the toll and this constitutes 
lost revenue. 

If the video read is successful (5), the system attempts to match the vehicle’s license plate 
to a user account, which may or may not have sufficient funds to pay the toll, or any one-
off payment made by the user (6). 

If no account or one-off payment is matched (7), the system will need to employ alterna-
tive methods (such as vehicle registration database lookups) to collect the toll. 

Determine Toll Liability 

In order to determine the toll rate, the system needs to detect the vehicle and determine 
the vehicle class.  Some systems may require a method for distinguishing HOV. 

Vehicle Detection Technologies 
The three primary technologies deployed for detecting the toll liability are: 

1. Video; 

2. Tag; and 

3. GPS. 

Video – This approach uses utilizes Automatic License Plate Recognition (ALPR) video 
cameras to read the license plate of passing vehicles.  The cameras and image processing 
also may detect a number of characteristics of the image of a vehicle such as size of head-
lights, bumper location, etc. (known as the vehicle’s “fingerprint”) for improving the 
matching images of the same vehicle taken at different times, such as for matching toll 
entry and exit transactions. 

Successful use of video technology can be disrupted by factors such as: 

• Poor weather (snow, fog, and rain); 

• Nonstandard plate fonts; 

• Cloned/falsified license plates; and 

• Nonstandard placement of plates (e.g., on trucks). 

Typically this technology is more costly than using tags because it is less accurate and 
therefore requires more manual intervention.  The user may or may not have a video 
account with the program.  If they do, their license plate is matched to it and the appro-
priate toll levied.  If they do not have an account and the program accepts one-off 
payments, the license plate is matched to the license plate data given at the time of pay-
ment.  If neither is true, the system will use its license plate data to obtain the vehicle 
licensing information from the appropriate vehicle registration database and initiate 
alternative collection methods. 
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A user without an account who does not pay and who cannot be traced from the vehicle 
registration look-up represents lost revenue.  There may be data sharing costs for certain 
state registration databases and there can be additional challenges in data sharing with 
international authorities. 

Tag – Vehicles carry a tag (also called a transponder) that is read by a roadside antenna 
typically using radio frequency communications although systems are available that use 
infrared communications.  Antennas are accurate enough to locate vehicles in a particular 
lane and also can be read at full highway speeds.  Under this approach, video images of 
the vehicles are taken in the event that the tag read fails or no tag exists in the vehicle. 

Tags can be read-only or read-write.  Read-write transponders allow information to be 
sent back to and stored on the transponder (e.g., the last time that the transponder was 
read).  E-ZPass currently uses read-write tags. 

Tags, until recently, have been packaged in small plastic cases that are generally mounted 
with Velcro strips to the windshield of a vehicle.  The case is required for the internal 
electronics, battery, and any lights or tones.  Recently, passive powered tags have been 
packaged as stickers (or decals) that are applied to the windshield of a vehicle.  Some 
vehicles have windshields that block transponder signals.  For these vehicles, an exter-
nally mountable tag is offered, typically designed to attach to the vehicle’s front license 
plate mounting points. 

The fitting process can be performed by the toll program, outsourced to a commercial 
entity such as an auto garage, or conducted by the users themselves.  However, given the 
relative ease with which tags can be fitted to vehicles, by far the most cost-effective 
approach is to mail out the tags with instructions on how to fit them.  Prices can range 
from less than $10 to $40 apiece, with most battery powered or plastic cased transponders 
costing between $20 and $35 per unit and sticker tags currently are as low as $8.50 per 
unit. 

Valid tag reads are matched to the user account and the appropriate toll levied.  If a valid 
tag is not read, the license plate will be captured and most tag deployments will attempt 
to match this license plate to the tag account.  If nothing matches, and no one-off payment 
is made, then the system will use the license plate read to obtain the vehicle ownership 
information from the vehicle registration database and initiate alternative collection 
methods. 

GPS – Charging systems that use GPS as the on-board unit use location obtained from 
satellites to determine when the vehicle is on a charged road, and what the toll will be 
based on the location, and if applicable, the time.  The cost of an OBU is estimated at 
between $100 and $400, depending on the level of sophistication of the device. 

This technology lends itself to distance-based tolling (because the OBU can accurately cal-
culate the distance traveled) and tolling in large areas (because less roadside detection 
equipment is required than for tag or video).  GPS satellites can resolve a vehicle’s loca-
tion down to about 10 feet, however this may not be accurate enough to distinguish 
between parallel running lanes, hence this technology is not well suited to lane tolling.  
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The GPS OBU may be combined with odometer readings to develop accurate mileage-
based charges with the GPS identifying the tolling rate for each mile based on current 
location. 

The process for fitting these OBUs can be performed by the toll program, outsourced to a 
commercial entity (such as an auto garage), or conducted by the users themselves; how-
ever, given the complexity of these units self-fitting is probably not a good option. 

This location data is used by the toll system to determine toll liabilities, which can either 
be calculated inside the OBU (so-called thick client OBU), or processed in the back office 
(thin client OBU where travel data are sent via wireless communications).  Where toll 
charges are calculated in the OBU, the charge can either be deducted directly from a smart 
card located in the on-board unit or stored for later uploading and charging against the 
customer’s account or by billing the customer. 

Under this approach, roadside equipment is not required to read the OBUs except for 
validating the correct functionality of the OBU and compliance with the program by 
ensuring vehicles are equipped with an operating OBU.  The largest deployment of GPS 
toll collection is the truck tolling scheme in Germany.  This deployment has over 300 gan-
tries to collect video data from non-equipped vehicles and validate OBU compliance as 
well as over 250 mobile compliance units.  Compliance can be validated by communica-
tion with the OBU as well as using tamper protection built into the device.  Compliance 
also can be performed by using a network of cameras and comparing the license plate 
reads to the data from the OBU. 

Depending on how many roads the toll covers the program may offer video billing for its 
non-GPS customers.  If the toll covers a limited number of roads then it may be feasible to 
set up a network of cameras; however if the toll covers a substantial number of roads, it 
may prove too complex and costly to set up enough video cameras to provide video 
billing. 

GPS tolling has been shown to be technically feasible and is in use for trucks in Europe.  
However, there are a number of barriers to deploying GPS which need to be considered: 

• Cost of deploying units across the vehicle population; 

• Public perception that all their movements can be tracked even though privacy protec-
tions are put in place; and 

• The need to offer alternatives for infrequent and through traffic.  Unlike European 
trucking programs, it would be impossible to require all vehicles entering Connecticut 
to be equipped with GPS units or to pay for their intended vehicle miles traveled via 
kiosk. 
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Vehicle Classification Technologies 
The system may require a means of automatically 
classifying the vehicle, typically cars, different 
sizes of trucks and buses, as well as special 
vehicles (e.g., oversize/overweight).  Some 
approaches include: 

• The number of axles can be determined by a 
“treadle” (shown in the ground in photo to right).  Treadles are speed independent 
axle-sensing systems that consist of sensors mounted in a metal insert.  The metal 
insert is installed directly into a treadle frame in the road surface.  By installing the 
treadles at an angle across the roadway, it also can be used to distinguish between sin-
gle and dual tire vehicles (the Port Authority of New York and New Jersey do this at 
the Lincoln Tunnel).  Treadles are used extensively by cash tolling systems, but would 
be unusual in cashless systems. 

• The profile of a vehicle can be determined by light curtains and laser profilers, which 
use radar for velocity sensing and a profiling sensor to develop a profile of the vehicle.  
Some systems generate side profiles (which also can count axles) through multibeam 
transmissive light curtains (see images below), while others generate overhead profiles 
through a reflective overhead scanning laser. 

 
 
• The length, speed, and number of axles can be determined by Advanced Inductive 

Loops embedded in the pavement (see photo to right).  Inductive loops comprise a 
conducting loop installed in the roadway to detect the metal 
content of passing vehicles.  Traffic monitoring apparatus 
energizes the loops and detects the passage of vehicles over 
the loops to provide for the classification of vehicles by axle 
count, with some systems also measuring vehicle profile, 
speed, and length. 

• The vehicle class also can be encoded on a tag or entered into 
the vehicle OBU.  This may require the customer to provide 
evidence of their vehicle type when registering the account. 
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Vehicle Occupancy Detection Technologies 
If the toll program includes HOT lanes or otherwise varies the toll by vehicle occupancy, 
the system requires a method of counting or declaring the number of occupants of the 
vehicle.  Technology options for counting or validating vehicle occupancy are emerging to 
meet the needs of the marketplace.  Recent advancements with infrared cameras appear to 
be able to detect human skin in a vehicle; however these have not yet been proven effec-
tive in actual toll environments.  For now, then, the only method of validating occupancy 
remains visual police checks. 

There is quite a bit of experience with HOT lanes around the U.S., and the most common 
approach, as utilized in Minnesota’s I-394, is described below: 

If a HOV user enters a HOT lane (1), 
no toll is applicable.  Some programs 
require HOV users to use HOV-
encoded tags which do not deduct 
any toll from the account.  However 
to ensure compliance, police can per-
form checks using mobile tag 
readers.  These tag readers will 
inform the police whether the tag in 
the car is for a HOV, and hence 
whether a fee is applicable. 

Alternatively, for certain HOT lanes 
which use video billing, HOV users 
are required to preregister their license plate.  When this license plate is processed, no tolls 
are subsequently levied.  Here compliance checks are required to be performed visually. 

If the vehicle is not a HOV, then a toll is applicable.  Compliance is performed on a spot 
check basis by verifying that vehicles observed as non-HOV have registered a paid trans-
action on entry.  Most programs require HOT lane users who are non-HOV to preregister 
for a tag account from which the appropriate toll is deducted (2). 

If the vehicle has not preregistered they are identified as violators and appropriate checks 
need to be performed to determine this noncompliance (3).  These checks can either be 
manual (visual) or automated (using occupancy counting technology).  Some programs, 
such as Washington State’s SR 167, encourage other drivers to report noncompliant users 
by phoning a hotline. 

Some systems utilize separate lanes at the tolling point for HOV users so they are not 
charged via tag or license plate. 

Process Data 

This function processes the roadside data and then calculates the appropriate toll. 
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As vehicles pass the toll points, they are detected and classified.  This roadside vehicle 
data is collected by roadside computers which process the data collected at each toll point. 

For tag-based systems, this data will include the tag ID, as well as the toll point ID at 
which it was collected along with a collection timestamp.  Video footage also will be col-
lected, which may involve processing ALPR and OCR data at the roadside.  Typically 
with a tag-based system, video images are only retained for tags that are determined as 
being associated with bad accounts or for vehicles that appear not to be equipped with a 
tag. 

The roadside computers may apply business rules to this data (such as discarding certain 
images or tag reads), or assessing tolls based on the collected data, or may pass the entire 
data to the back office for manipulation. 

Once the back office has received the data from the roadside, it will need to calculate the 
correct toll for that vehicle.  It will use the vehicle identification data (such as a tag ID or 
license plate) to search for a corresponding account or one-off payment.  By comparing the 
roadside data against its business rules, it will then determine any discounts for which the 
vehicle is eligible, before calculating the final toll to be levied.  If no account or one-off 
payment can be found from the roadside data, it will pass the vehicle data onto the 
“obtain vehicle owner details.” 

Current tag-based systems also support license plate-based payments to tag accounts 
known as video tolls (V-Tolls) or image tolls (I-Tolls).  Before moving to “obtain vehicle 
owner details,” license plates are checked against those associated with tag accounts.  If a 
match is made then the toll can be posted to the account.  The E-ZPass network provides 
license plate data exchange to support this function between toll agencies. 

Process Payment 

Assuming a user account or one-off payment can be identified for the vehicle, this func-
tion applies the toll: 

• For prepaid accounts the account’s credit is debited, as shown in Figure 3.4; 

• For postpay accounts the account is debited, as shown in Figure 3.5; 

• For one-off payments received before the toll is accrued, the single payment received 
is debited, as shown in Figure 3.6; and 

• For one-off payments received after the toll is accrued, the single payment received is 
debited, as shown in Figure 3.7. 

If the prepay account holds insufficient credit (or if the minimum credit threshold is 
approaching), then this function will initiate appropriate mechanisms to notify the user 
and obtain payment. 
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Any tolls accrued by interoperable tags which are registered to accounts with other toll 
programs also are processed here and the appropriate charges passed on to those pro-
grams.  This approach ensures that customers can use an entire interoperable network 
with one account and one tag (see later section on Interoperability for further details). 

Depending on data handling rules, this function will need to dispose of the data once 
payment has been successfully taken within a certain timeframe. 

Figure 3.4 Processing Prepaid Accounts
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Figure 3.5 Processing Postpay Accounts
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Figure 3.6 Processing One-Off Payments
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Figure 3.7 Processing One-Off Payments After Toll Is Accrued
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Obtain Vehicle Owner Details 

If a toll has been accrued but not paid and the toll cannot be matched to an account or one-
off payment, the program needs to obtain the vehicle owner’s details from the appropriate 
external vehicle registration database using the license plate as the identifier.  If the license 
plate has recently been looked up, the system will use the cached results from that lookup 
rather than incurring additional costs for the same license plate. 

Some toll agencies will perform this action for customers who have accounts with insuffi-
cient credit, as a means of double checking the vehicle owner. 

If the tolling program offers video postbilling for users without accounts, this information 
will be used to initiate a video post bill which is sent to the owner of the vehicle.  Under 
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this approach, users are not violators at this stage – they are simply customers who have 
yet to pay. 

If video postbilling is not offered, this information is passed to the “collect unpaid tolls” 
function for legal collection methods with users deemed violators at this stage. 

According to the U.S. Bureau of Census, 17 percent of Americans change their residence 
every year.  As a result, hit rates for successfully obtaining current names and addresses 
from the DMV are generally between 80 percent and 90 percent. 

Collect Unpaid Tolls (including Legal Interfaces) 

This function deals with those users who have accrued a toll, but not paid it within the 
allowed timeframe; this might be 24 hours for one-off payments, or up to 30 days for 
postpay accounts.  Often programs will apply a service processing fee to cover collection 
costs, in addition to the toll amount. 

Experiences from other toll authorities and similar programs (e.g., parking tickets) indi-
cate that a number of people will pay their toll and service processing fees upon receipt of 
a demand letter.  A second means of enforcement for in-state violators is placing a hold on 
the annual vehicle registration renewal process until outstanding tolls and related fees are 
paid.  Since all electronic tolling is being pursued in a number of states, there are several 
activities underway to try to improve violation collection across state lines.  Collections 
processes also can be initiated to trace the owner of the vehicle and attempt to obtain 
payment. 

However, for the ultimate collection of toll violations, toll programs must look to law 
enforcement agencies and the local courts.  As with any traffic or parking ticket, some 
violators will wish to appeal the citation to the courts which may result in costs and reve-
nue loss for the program.  Figure 3.8 outlines which function ultimately handles the user. 
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Figure 3.8 Collecting Unpaid Tolls
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� 3.2 All Electronic Tolling Deployment 

This section outlines the components that need to be deployed to realize the functionality 
described in the previous section.  For each high-level function described above there are a 
number of basic, required components or design elements that all tolling concepts will 
need to include.  Figure 3.9 summarizes the various basic program and roadside compo-
nents and external services. 
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Figure 3.9 Basic Program, Roadside Components, and 
External Services Diagram
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Roadside Components 

This section outlines the roadside components which require deployment to operate a tra-
ditional tag-based AET system.  Figure 3.10 illustrates typical roadside components for an 
AET system. 
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Figure 3.10 Roadside Components of AET Systems 

 

Tag Readers 

For tag-based AET systems, the program must install overhead 
antennas to capture the identification number of the passing tags.  
The antennas typically emit radio frequencies to communicate 
with the tags.  The tag readers process the signals received from 
the antennas to read the tag data and generate signals to send 
messages for storage on the tag.  Readers may be installed in a 
standalone box at the roadside or may be part of the antenna 
housing. 

Image Capture 

All AET systems require the use of Automatic 
License Plate Recognition (ALPR) video cameras 
to capture images and read the license plates of 
passing vehicles.  ALPR systems use Optical 
Character Recognition (OCR) to read the license 
plate, and commonly take advantage of infrared 
to allow the camera to function at night and 
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improve recognition accuracy.  Recent advances include high-resolution cameras and use 
of ultraviolet-sensitive cameras to enhance the amount of data that can be extracted.  
Cameras are typically installed overhead to ensure a clear view of the vehicle license plate.  
The capture of images of drivers is prevented by legislation in some states and most toll 
operations generally try to avoid this for privacy protection reasons.  

Some vehicles, such as tractor-trailers, may have different license plates front and rear.  
Others, such as motorcycles or cars from certain states, may only have rear-mounted 
license plates.  For most deployments with mixed vehicle class traffic, video cameras 
would need to be both forward and rearward facing to ensure a license plate read is 
achieved for all vehicles. 

Gantries 

A gantry is the roadside structure on which tag 
readers, cameras, and signs are mounted and is the 
major civil construction component required to 
support AET.  Gantries are commonly used in 
multilane highways, when signs posted on the 
side of the road would be difficult for all drivers to 
see.  Gantries can have legs on both or only one 
side of the road depending on road layout.  
Advanced gantry design include protected walk 
ways and tilt back equipment mounting that allow 
maintenance of the gantry without disrupting traf-
fic flow or creating a potential safety issue. 

For a multilane installation (e.g., across a freeway), 
the gantry is required to be rigidly secured on both 
sides of the roadway to prevent movement and 
vibration.  It is possible to cover a single lane (such 
as on a ramp) with a cantilever and pole mounting 
provided this is close enough to the monitored 
lane.  However, to prevent movement effecting 
camera or classification equipment accuracy, most electronic toll systems utilize an across 
the road gantry design. 

Where both front and rear images of vehicles are required, it is recommended that two 
gantries be installed to allow the same trigger point to be used to capture both front and 
rear images.  This maximizes the ability of the system to correctly match up the front and 
rear images of the same vehicle.  The exact spacing of the gantries depends on a toll sys-
tem vendor’s specifications and algorithms.  In some locations, a single rectangular gantry 
structure covering many feet of lane length is used instead of two gantries. 

In comparison with sign gantries, toll gantries need to be rigid to prevent movement of 
equipment but are not subject to the same level of wind loading due to the mounted 
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equipment and therefore do not need to be as strong.  Low-cost gantries typically use a 
box frame type of construction. 

Roadside Computing 

All AET systems require roadside computing units to process and store the data from the 
readers and cameras.  These units also can perform actions on the data before sending it to 
the back office (such as OCR processing).  These units are typically installed close to, or 
attached to, the gantries. 

Communications 

A communications network will be required to transmit data from the roadside equip-
ment to the back office.  Typically, this will be achieved through a combination of fiber 
optic cabling and telecommunications network services. 

Law Enforcement 

In addition to any automated technology, some programs may utilize law enforcement 
officers to provide additional enforcement capability.  These officers may be proactive 
(e.g., checking that vehicles are in compliance with program rules such as number of 
occupants for HOT lanes) or passive (e.g., just providing a visual deterrent) and may util-
ize alerts generated by roadside equipment if a blacklisted or violating vehicle is detected. 

Maintenance 

Maintenance crews will be required to maintain the roadside toll equipment and commu-
nications connections.  While AET leverages highly reliable technology, often in 
redundant configurations, rapid response maintenance will be required to minimize any 
potential for revenue loss.  An ongoing preventative maintenance program also will be 
required, particularly to maintain camera image quality. 

The importance of proactive preventative maintenance cannot be overstated.  With AET, 
the entire revenue stream of the toll organization is dependent on reliable operation of the 
system.  It absolutely must be maintained to the highest standards, or customers will lose 
faith in the ability of the system to capture transactions, thus creating a downward spiral 
of revenue loss. 

Toll Program Central Operations 

This section outlines the aspects of the central operations necessary to operate a tolling 
program.  Figure 3.11 illustrates a typical arrangement for the central components and 
external interfaces of an AET program. 
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Figure 3.11 Toll Program Control Operations

Back Office

Front Office

Walk-in 
Centers 

Retail 
Channels

Customer 
Kiosks

Payment 
Providers

Vehicle 
Databases

Collection 
Agencies

Law 
Enforcement

Courts

Interoperable 
Programs

Customer

Roadside 
Data

IVR

Web Site

Account 
Management 

Toll 
Processing

Payment 
Collection

Staffing

Interface

Interface

Fiber Link

 

Back Office 

The core component for any AET program is the back office.  The back office comprises 
both hardware and software to support the central functions such as account establish-
ment, processing toll transactions, and addressing collection issues.  The back office 
system will be connected to the communications network to receive transaction data from 
the roadside equipment and to communicate with the external services.  The back office 
system will include the functionality to support automated account access such as via the 
web and interactive voice response telephone system. 

Front Office 

The program’s primary customer interface is through its front office operation.  This com-
ponent will perform the customer management functions such as account creation and 
management.  The front office is typically housed in a Customer Service Center and offer 
contact channels such walk-in counters, mail, web site, phone, and e-mail. 
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Web Site 

The vast majority of tolling deployments in the U.S. offer web-based services whereby 
users can register new accounts, view their toll transactions, update their account infor-
mation, purchase tags, and add credit to their accounts. 

Staffing 

The program will require extensive staffing and management to operate the system.  The 
primary staffing areas include management, customer service, financial, and systems.  
Staff will require a variety of skills and will work across all functions of the program, with 
customer service representatives operating the front office and technical and management 
resources operating the back office. 

Customer Kiosks (Optional) 

The program may wish to use customer kiosks to enable customers to pay their tolls, 
replenish their accounts, and possibly perform basic account updates without the need to 
contact the Customer Service Center.  Kiosks provide a potential way to allow for one-off 
cash payment options.  A basic kiosk would utilize a touch screen to update account 
information and be capable of processing different payment types.  More advanced kiosks 
based on vending machine type technology also can issue tags.  Germany’s Toll Collect 
system is a prominent example of this facility; the kiosks let drivers without OBUs enter 
their route information and pay any subsequent charges. 

External Services 

AET programs require interfaces to a number of external services to perform their 
operation. 

Vehicle Registration Databases 

In the United States, each state maintains its own vehicle registration database.  Toll pro-
grams require an interface to these agencies to obtain vehicle owner details to support 
video billing or for the collection of unpaid tolls via a violations enforcement process. 

For out-of-state vehicles, it is necessary to obtain access to the registration information 
from the vehicle owner’s home state.  Separate interfaces are required for each database 
(i.e., there is no single interface to all databases) or a commercial provider can be utilized.  
Many states provide look-ups at no charge once the interface is established; however, fees 
can range as high as $8.00 per license plate look-up.  A few states do not provide external 
look-up capabilities.  Most states provide automated remote network access although 
some still require an electronic copy of a file to be provided on disc.  Third-party commer-
cial providers typically charge between $0.50 and $1.50 per plate look-up for the states 
they support.  When implementing toll programs involving license plate look-ups, the 
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recommended approach is to pursue direct connections to state databases that represent 
the highest percentage of home states for vehicles using the facility.  Using this approach, 
it is feasible to obtain in excess 90 percent of plate look-ups with no ongoing costs other 
than maintaining the interface. 

Access to international licensing information is more problematic because there currently 
are no vehicle data sharing agreements with Canadian and Mexican authorities. 

A further consideration in this process is the accuracy of these databases.  Due to the high 
percentage of individuals who move their residence each year (17 percent), the databases 
are at best 90 percent accurate at any one time due to delays in updating information.  
Mail forwarding will find many of the incorrectly located vehicle owners but some per-
centage, on the order of 5 to 10 percent, will not be located through this process.  This 
represents a leakage in the video tolling process and increased follow-up costs through 
services such as skip tracing that should be accounted for in the program.  For this reason, 
it is important to maximize use of transponders and encourage travelers to proactively 
register their plates or make one-off payments. 

Payment Providers 

Under AET, toll programs require an interface to the appropriate payment providers 
(such as credit cards and banks) to obtain payment for tolls once authorized by their cus-
tomers.  Typically, the back office provider will enter into a merchant account agreement 
with a payment provider such as a bank.  Due to the rules dictated by payment providers, 
the back office operation must employ extensive security measures, both physical and 
electronic, to prevent access to user financial data by unauthorized parties.  This will 
require compliance with the Payment Card Industry Data Security Standards (PCI DSS). 

Depending on the type of payment being processed, the provider will charge a transaction 
fee plus a percentage of the payment being processed.  Use of automated clearinghouse 
transactions (ACH) that directly debits a user’s bank account is most cost-effective as 
there is no percentage fee but just a small transaction charge usually in the $0.10 to $0.20 
range.  However, this method of payment can take several days to a month to clear, 
increasing the possibility that a prepaid account holder can develop a significant arrears 
balance. 

Credit card transactions typically incur a $0.08 to $0.20 transaction fee plus a 1.5 percent to 
3 percent percentage fee per transaction.  The rates vary between payment providers and 
card types processed. 

Collection Agencies, Law Enforcement, and Courts 

For those violators who do not pay their outstanding tolls after letters from the toll pro-
gram, an interface to the law enforcement and legal system is required.  The following 
processes can be employed: 
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• Collections – A collections company will typically take unpaid accounts for a contin-
gency fee of between 10 percent and 20 percent of the collected amount.  They employ 
skip tracing techniques to locate the individual and direct telephone contact to attempt 
to obtain payment.  Depending on the policies of the agency, they also may mark the 
credit records of non-paying individuals. 

• Court – The legislation in many states allow summonses to be issued to non-paying 
customers to require them to appear in traffic or civil court.  Additional penalties are 
usually applied at this stage.  In addition to supporting legislation, this requires close 
coordination with the court system and development of interfaces for summons file 
exchange.  This process can be treated primarily as a deterrent by publicizing cases 
that are successfully prosecuted or as an income-generating process if sufficient vol-
ume can be handled by the court system. 

• Administrative Hearing – In some locations, such as Massachusetts and Illinois, 
administrative hearings can be held instead of utilizing the court system.  Since these 
processes are set up outside the constraints of the court system they can typically han-
dle more cases.  Supporting legislation would give these hearings similar powers to 
the courts along with definition of the required due process that would be subject to 
similar standards to court proceedings. 

• DMV Interface – In order to provide the necessary incentives for individuals to com-
ply with court or administrative hearing judgments, most states also allow a 
placement of a hold on vehicle registrations or driver license renewals for unpaid toll 
violations.  While holds on driver licenses can be more effective, the time between 
renewals and the large inconvenience caused if an error is made means that holds on 
registrations is often a more appropriate choice. 

Retail Channels 

Some AET programs may form partnerships with retail outlets such as service stations on 
highways or grocery stores to expand the capability for customers to obtain tags, pay their 
tolls, replenish their accounts, and possibly perform basic account updates.  These retail 
outlets would require some interface to the system and also appropriate training for their 
staff.  Recent expansion in Florida included an agreement and interface with the Publix 
grocery chain.  In this implementation, account holders make payments at the grocery 
store using a keychain barcode to identify their account and permit the store to transmit 
the transaction to the back office. 

Interoperable Facilities 

The need for interoperable toll programs arises from the customer desire of “one tag, one 
account.” Toll programs can be interoperable on two levels: 
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Tag Interoperability 

Under this model, the same transponder can be used with each toll program, but the cus-
tomer must set up separate accounts with each.  This occurs in the Northeast U.S. where 
“companion accounts” are sometime set up at other E-ZPass agencies when discounts are 
given only to local customers. 

System Interoperability 

With this level of interoperability, account information is exchanged between programs 
such that the customer needs only set up one account and use one tag.  The E-ZPass net-
work is a good example of system interoperability where a tag issued in one E-ZPass state 
can be used at any E-ZPass facility within the 16 states that participate. 
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4.0 Consideration of Public-Private 
Partnerships and Contractual 
Issues 

As this report discusses the implementation options for the various congestion pricing or 
tolling alternatives, Connecticut needs to consider the extent to which the private sector 
can or should be involved in any of the alternatives.  Since Connecticut does not have 
legal authorization for a transportation-related public-private partnership (PPP) financial 
program, the State would need to decide how many tools it wishes to have available for 
application on transportation projects, how to create such a program, and how such a 
program would be administered.  Connecticut does have provisions for traditional non-
financing PPP’s such as Design/Build.  It is beyond the scope of this report to offer infor-
mation on how to implement a PPP program, but significant resources are available on 
that subject from the FHWA, accessible at http://www.fhwa.dot.gov/ppp/index.htm.  
Using this available information, this section of the report offers a primer on a variety of 
PPP project delivery and financing approaches, overall issues to address in creating a state 
PPP program in particular with respect to tolling and pricing, and how to decide when to 
implement a project through a PPP.   

� 4.1 PPP Approaches 

The 2004 U.S. DOT Report to Congress on Public-Private Partnerships defines a PPP as 
follows: 

A public-private partnership is a contractual agreement formed between public 
and private sector partners, which allow more private sector participation than 
is traditional.  The agreements usually involve a government agency 
contracting with a private company to renovate, construct, operate, maintain, 
and/or manage a facility or system.  While the public sector usually retains 
ownership in the facility or system, the private party will be given additional 
decision rights in determining how the project or task will be completed. 

PPP approaches can be loosely classified in two major groupings:  1) project efficiency; 
and 2) project financing.  The first set of approaches are designed to accelerate the delivery 
of a project or increase the efficiency by which the project is delivered.  The second set of 
approaches is aimed at the entire life cycle of the project, involving other parties in 
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executing ongoing functions and in paying for the initial and ongoing expenses of the 
project.  All these approaches can be contrasted to the traditional means by which public 
agencies execute projects – generally known as the Design-Bid-Build approach. 

In the Design-Bid-Build approach, the design of a project is executed and completed sepa-
rately from its construction, although both stages usually involve a private firm under 
contract to the public sector.  Long-term ownership, maintenance, and operations of the 
project are typically the province of the public sector, even if the project’s capital costs are 
financed through tax-supported or revenue-backed debt financing.  One shortcoming of 
this traditional method is that it does not match incentives, risks, and rewards during the 
life cycle of a project, because the sequential nature of the project delivery process, silos of 
organizational responsibility, and separate pools of funding for each project development 
element rarely connect to reveal how different decisions can affect the efficiency of down-
stream project elements.  Examples of these mismatches include: 

• Materials specified in design plans may not reflect the latest technological advances, 
nor are they necessarily chosen for lower life-cycle maintenance costs.  Procedures for 
approving new materials or changing standard specifications are administered by a 
risk-averse public sector primarily concerned with keeping initial capital costs low and 
reducing the risk of material failures. 

• Construction contractors might have experience that could identify materials or alter-
nate construction techniques that could offer savings in construction costs.  But, the 
contractor bids a fixed, lowest cost price, so the firm has no incentive to offer cost 
saving ideas other than those which would inure to the contractor’s benefit. 

• If construction costs are increasing at a rate of 10 percent a year, it may make sense to 
offer a sizeable bonus to a design engineer to complete the plans earlier than con-
tracted so that the project can go to construction sooner.  Yet, if engineering contracts 
are negotiated and managed (or measured) as a percentage of the original project 
estimate rather than a system that would share the savings from quicker bid letting 
with the design firm, then the design firm has no reason to finish early. 

PPP approaches which focus on project efficiency include these four: 

1. Fee-Based Contract Services – Contract with private sector firms for services typically 
provided by public sector employees, which might include construction management, 
pavement maintenance, consulting engineer management, or call center operations. 

2. Construction Manager at Risk – Contract with a private sector firm selected during 
design, in which the firm reviews design plans for constructability and bid quantities, 
and agrees with the public sector owner on a guaranteed maximum price for con-
struction, and the firm then selects and manages the contractor(s). 

3. Design-Build – Contract with a group of firms, including engineers and contractors, 
with which the public sector executes one contract for the completion of design and 
construction of a project for a guaranteed maximum price. 
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4. Design-Build with Warranty – Same as a design-build contract, but the design-build 
entity warrants the performance of materials and construction for a certain amount of 
time; i.e., a pavement warranty for 20 years (or a certain number of axle loadings) 
during which the firm performs all pavement maintenance services. 

PPP approaches which focus on project finance include these four: 

1. Design-Build, Operate, Maintain (DBOM) – Performance-based contract with a 
group of firms for the design, construction, and operation and maintenance of a facil-
ity for a specified period of time, bid as a guaranteed maximum price for the entire 
period covered by the contract. 

2. Design-Build, Finance, Operate (DBFO) – Similar to a DBOM, but the private firms 
are responsible for a portion of the financing of the project, in return for the ability to 
keep user fee revenues over the life of the contract, while the public sector retains 
ownership of the underlying asset.  The public sector may bid the contract for an up-
front fee, for the lowest public subsidy, and/or a share of project revenues. 

3. Build, Operate, Transfer (BOT) – Similar to a DBFO, the private firms also would 
own the transportation facility and the right to collect project revenues, and agree to 
transfer ownership of the facility to the public sector at a certain time and meeting 
certain standards for remaining useful project life (through reconstruction 
requirements). 

4. Build, Own, Operate (BOO) – Contracts under which all responsibility and risks are 
transferred to the private sector, and the private sector retains ownership of the facility 
and its project revenues for perpetuity. 

Table 4.1 is a summary of the relative public and private sector project responsibilities 
under these eight PPP approaches, compared to the Design-Bid-Build method. 
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Table 4.1 Types of PPP Approaches in Surface Transportation Projects 

Responsibility for Project Element 
PPP Approach 

Design Construction Maintenance Operations Financing Ownership 
Traditional Design Bid Build 

Fee-based Contract Services 

CM @ Risk 

Design Build 

DB with Warranty 

DB Operate Maintain 

DB Finance Operate 

Build Operate Transfer  

Build Own Operate 

 

Source: Cambridge Systematics analysis, definitions of approaches from User Guidebook on Implementing 
Public-Private Partnerships for Transportation Infrastructure Projects in the United States, Final 
Report 05-002, July 2007, FHWA. 

� 4.2 Institutional Considerations in Establishing a  
PPP Program 

The 2007 FHWA User Guidebook on Implementing Public-Private Partnerships for Transportation 
Infrastructure Projects in the United States offers extensive advice to states ready to imple-
ment PPP programs.  Just as Connecticut has executed this report to consider cross 
cutting, policy-level considerations in tolling, and road pricing rather than jump to 
project-level analysis, Connecticut would do well to spend time deciding what kind of 
PPP program they want to have before executing a program to advance road pricing pro-
jects.  The 2007 FHWA PPP Guidebook offers a series of questions to prompt internal 
discussions of PPP program development: 

What is the institutional context for the PPP program?  States having implemented PPP 
programs do so to address a variety of problems.  For some, PPPs might address internal 
agency capacity constraints to manage mega-projects; for others, PPPs appear to be a 
means of bringing private capital to address state funding shortfalls; for others, ongoing 
entreaties from the private sector may be the cause for creating a program to handle the 
requests.  A state should be clear about what kind of criteria it will use to assign projects 
to PPP delivery (addressed in the next subsection). 

Public Sector Public/Private Sector Private Sector 
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Does the sponsoring agency have the statutory and regulatory authority for PPPs?  
Having the necessary legal authority to proceed with PPP projects is a necessary condition 
for a state; otherwise, private firms would have no assurance that a PPP contract with the 
State will be binding and enforceable.  Since Connecticut has no such authority for PPP 
projects, the State would have to craft a statutory and regulatory regime that offers the 
flexibility to solicit PPP proposals to implement alternatives in this report or to solicit or 
accept PPP proposals for other greenfield road or bridge projects. 

What are the potential public and private partner responsibilities, risks, and returns?  
PPP projects are likely to be most successful when they balance the risks and returns 
between the public and private sector in a way that shares rewards and mitigates risks for 
both parties.  Careful delineation of risks and rewards is a productive step in crafting a 
sustainable, productive PPP program.  Table 4.2 lists some of the risks and rewards that 
must be addressed in the statutes and procedures creating a PPP program. 

Does the sponsoring agency have the capabilities and resources to develop and manage 
a PPP program and the resulting projects?  While a new PPP program will likely require 
specialized advice for program definition and procedures, the State would be wise to care-
fully connect the PPP procedures with the overall agency mission and responsibilities, 
rather than create stand-alone organizational structures that fail to recognize that PPPs are 
a means of advancing the interests of the agency, not an end unto itself.  Therefore, part of 
the PPP program development process should be an analysis of the public sector 
resources necessary to implement the program.  This not only requires an assessment of 
the kinds of knowledge, skills and abilities required of program personnel, but also what 
kind of outside assistance would be necessary to analyze proposals and draft contract 
documents.  Consultant contracts must balance the public sector’s need for independent 
analysis and its need for decisive action; otherwise, consultants might endlessly bill hours 
or cut corners to achieve project execution incentives. 

What kind of procurement approach should be used to select qualified PPP teams?  CS’ 
2007 report for the USC Keston Institute for Public Finance and Infrastructure Policy, 
Protecting the Public Interest:  The Role of Long-Term Concession Agreements for Providing 
Transportation Infrastructure, offers a thorough discussion of how the PPP procurement 
process can be designed and executed in a way that protects the public’s interests as it 
secures the resources of the private sector for projects, including various suggestions for 
how proposals are structured, solicited, evaluated, awarded and administered.  While 
many PPP resources focus on procurement processes to attract the private sector, the 
Keston Institute report concludes that if the procurement process is designed with suffi-
cient and appropriate transparency, then the PPP process is much more likely to achieve 
and sustain the public acceptance and political support it needs to be successful.  
Connecticut should strive for a PPP procedure that attracts private competition but is 
transparent enough to satisfy a skeptical public. 
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Table 4.2 Potential Rewards and Risks of PPP Approaches by Partner 

Potential Rewards to Public Sponsor 

• Reduced financial constraints/increased financial 
capacity; 

• Expedited project initiation and faster delivery; 

• Access to innovative techniques and specialized 
expertise; 

• Integration of project development and delivery 
with life-cycle cost incentives; 

• Greater choices in project approaches; 

• Increased competition and accountability; and 

• Risk transfer to entity better able to manage. 

Potential Risks to Public Sponsor 

• Transaction/administrative costs to procure and 
monitor PPPs; 

• Taxation constraints; 

• Moral hazard; 

• Control over transportation assets and toll rates; 

• Public acceptance; 

• Compensation and termination clauses; 

• Environmental/archeological clearance; 

• Permitting costs; and 

• Right-of-way costs. 

Potential Rewards to Private Partner 

• Higher rate of return compared to conventional 
project delivery approach; 

• Greater control over assets/operation/user fees; 

• Lower life-cycle costs; 

• Increased revenues from financial transactions; 

• Opportunity to apply best practices and new 
technology to increase productivity and meet 
performance standards at lowest life-cycle costs; 
and 

• Opportunity for value capture from direct users 
and indirect beneficiaries. 

Potential Risks to Private Partner 

• Change in law; 

• Economic shifts; 

• Public acceptance/protectionism; 

• Currency/foreign exchange; 

• Political support/stability; 

• Moral hazard; 

• Project development/maintenance costs; 

• Project delivery schedule; 

• Financial feasibility/traffic and revenue levels; 

• Liability for latent defects; 

• Prohibition against noncompete clauses; 

• Compensation/termination clauses; and 

• Transparency requirements. 

Source: User Guidebook on Implementing Public-Private Partnerships for Transportation Infrastructure Projects in the 
United States, Final Report 05-002, July 2007, FHWA, page 82. 
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� 4.3 Applying PPP Approaches to Projects – Theory 

This section has offered information on the various PPP approaches, and information to 
consider as Connecticut develops a PPP program.  This subsection discusses the process of 
how to apply PPP delivery to a given project. 

Generally, the public sector could consider a PPP delivery under the following circumstances: 

• The public agency has legal authority to use a range of PPP mechanisms; 

• A large and complicated project ($500 million or more in cost) has been identified that 
addresses significant transportation needs and/or brings public benefits; 

• The project enjoys strong support from community leaders, elected officials; and 
agency management; 

• The public sector lacks the organizational or funding resources to deliver the project 
by conventional means; 

• The project has the potential of generating revenues (tolls, property development, and 
shadow payments) which could be captured to finance capital and operating expenses 
of the project; and 

• A range of potential private sector competitors are capable, available, and interested in 
competing to deliver the project and gain a return on their investment during the life 
of the project. 

Table 4.3 sets out some project-related elements to determine how to apply PPP 
approaches, explained in two sets of criteria, one relating to the choice of using PPPs and 
one relating to the choice of which PPP approach to use. 
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Table 4.3 Criteria for Selecting PPP Approaches in Surface 
Transportation Projects 

Threshold Criteria for Considering PPPs Decision Factors for Selecting PPP Approach 

Project Scale Public Demand 
Project Stage and  

Risk Profile 
Project Revenue and 

Funding Potential 
Project size in terms of cost 
and financing 
requirements – the higher 
the cost the more likely the 
private sector will be 
needed to bridge the 
financing gap. 

Urgency of project to 
satisfy transportation 
mobility need. 

Preliminary concept 
planning favors joint 
development and life-cycle 
PPP approaches that 
maximize potential for cost 
minimization and value 
capture maximization. 

Scarce public funding 
sources to meet 
transportation program 
budgets are enhanced by 
pooling multiple modal 
program resources. 

Project design and 
construction complexity – 
the more complex the 
design and the more 
sophisticated the financing 
the greater the potential 
role of private partners. 

Significant 
transportation-related 
economic development 
potential. 

Public sector takes 
responsibility for 
environmental clearance, 
obtaining most permits, and 
most right-of-way 
acquisition, including 
advanced acquisition. 

PPPs enhance ability of 
project to secure adequate 
financing and funding to 
support the project’s 
developmental based on 
user pricing and/or 
economic development 
value capture. 

Project functional scope 
(whether financing and/or 
O&M are included) – the 
broader the more likely 
private partners can 
leverage public resources 
to meet the needs. 

Broad public support 
for PPP approach to 
project delivery, 
financing, and funding 
approaches used. 

Design is at less than 
30 percent to optimize best 
practice input by PPP team. 

Legal authority must exist 
to permit sponsoring 
agency to engage in PPPs 
that include use of private 
capital financing. 

Capability of sponsoring 
public agency not 
adequate to deliver project 
by itself in a timely 
manner. 

Broad and sustaining 
political support for 
PPP approaches to 
leverage scarce public 
funds and expedite 
project delivery. 

Postconstruction 
responsibility for O&M and 
preservation transfers 
significant project 
performance risk to the PPP 
team though O&M contract 
or brownfield long-term 
concession lease. 

Projects with high initial 
costs and long-range 
revenue potential require 
alternative financial 
approaches which can be 
more readily obtained 
through a PPP 
arrangement. 

Low-risk tolerance of 
sponsoring public agency 
for large, complex projects. 

Presence of project in 
state or local 
transportation 
improvement plans 
(STIPs or TIPs). 

The greater the risks of the 
project and the public 
sponsor’s aversion to risk 
the more likely that a PPP 
approach will be 
considered. 

Projects that lack financial 
feasibility will not attract 
private sector interest – 
therefore sponsoring 
agencies should not limit 
PPPs to the least feasible 
projects. 

Source: User Guidebook on Implementing Public-Private Partnerships for Transportation Infrastructure Projects in the 
United States, Final Report 05-002, July 2007, FHWA, page 23. 
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5.0 Privacy 

With all-electronic tolling, customers do not have the option of making cash payments.  
All of the available approaches depend in some way on identifying the vehicle.  This can 
raise concerns about privacy.  Depending on the AET technology deployed and the pay-
ment options provided, there are a variety of personal data points that may be gathered 
by this system requiring a clear privacy policy.  The formulation of this policy is critical to 
the public acceptability of any tolling system in Connecticut.  This section identifies the 
general privacy issues related to AET as well as appropriate mitigation strategies that 
should be followed to provide reasonable privacy protection according to strict principles.  
Agencies planning to implement AET have three main privacy issues to consider, each of 
which require careful mitigation to ensure public acceptability and legal compliance are 
achieved.  These issues are: 

1. Collection of Personal Information – Such as identity, financial and journey 
information; 

2. Retention of Personal Information – Large amounts of personal data is retained; and 

3. Sharing Personal Information with Other Parties – Pressure to share information 
may arise. 

The remainder of this section discusses these issues in greater depth, as well as providing 
appropriate mitigation strategies. 

� 5.1 Issue 1 – Collection of Personal Information 

In order to administer a tolling or congestion pricing system, personal information may be 
required from the customers of that program.  The personal information disclosed by the 
customers falls into three types: 

1. Identity information; 

2. Financial information; and 

3. Journey information. 
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Identity Information 

This information includes data such as the name, address, telephone number, vehicle 
license plate, e-mail address, and date of birth of the toll customer.  Depending on toll 
facility design, this may include images of vehicles (and possibly their occupants) taken by 
video camera.  A customer’s identity information generally has two sources:  it is either 
voluntarily provided by the toll patron when opening an account or it is obtained (maybe 
without customer consent) when license plate images are used to identify the vehicle’s 
registered owner by checking vehicle registration database records. 

In the United States, individual state vehicle registration databases maintain vehicle own-
ership information.  When a vehicle uses a toll facility in the State in which it is registered 
and identification by license plate is necessary, the toll authority must generally obtain the 
information via an electronic interface to the specific vehicle registration database.  For 
some authorities, a handful of authorized employees have direct access to the vehicle reg-
istration database.  Most agencies have established automated interfaces for the electronic 
exchange of the information. 

For out-of-state vehicles, it is necessary to obtain access to the ownership information from 
another state’s vehicle registration database.  Separate agreements may be required for 
each vehicle registration database, and some states do not have laws in place to allow for 
access to their information (California was among these until August 2007).  Specific data 
privacy rules may vary from state to state. 

Access to international licensing information also would help to increase the efficiency 
and effectiveness of toll violation processing.  However, Canadian provinces may prohibit 
the release of a Canadian citizen’s information to another country.  Although some toll 
authorities offer anonymous AET account options, all but a small percentage of customers 
register an account that requires some identity information.  Upon registration, it is gen-
eral practice that the customer must agree to the Terms of Use prepared by the tolling 
authority which will contain a clause regarding the customer’s identity information and 
how it will be used by the toll agency. 

Financial Information 

This includes information such as credit or debit card number, bank details and credit 
check results.  This is disclosed by customers when paying a toll, replenishing an account, 
or registering a payment means with an account.  If the toll facility offers a postpay 
account option, they may require the customer’s credit score, which is obtained via a 
credit check.  In this instance, the user also is required to supply their social security 
number. 
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Journey Information 

This includes information such as where and when a vehicle has been driven.  Journey 
information is disclosed whenever a customer passes a tolling point or passes tolling 
information to the system, and a picture of a motorist’s journey can be built up from this 
data.  Typically this occurs because the tolling points identify the vehicle (e.g., using tag 
ID or license plate) and pass that information to the back office. 

This information is required to administer the tolling system but also can provide an 
excellent source of traffic data for analytical purposes, where journey data is a good source 
of highway/traffic flow statistics.  Some tolling agencies allow for the use of anonymous, 
aggregated usage statistics and traffic characteristics distilled from transponder data and 
license plate recognition, as long as no vehicle or driver’s individual system usage and 
driving patterns are identified. 

There is a clear hierarchy of the privacy impact of different types of journey information 
disclosed by a toll customer (Table 5.1): 

Table 5.1 Hierarchy of Privacy Implications of Journey Information 

Hierarchy 
Type of Journey 

Information 
Disclosed by  

Customer When Privacy Impact 

Single point data. Passing a single tolling 
point, such as a cordon 
or bridge toll. 

Can determine where a 
vehicle was at a single 
point in time. 

Route data. Passing a succession of 
tolling points, such as on 
a tolled highway (open 
or closed). 

Can determine (or infer) 
where a vehicle was at 
certain points in time 
along a particular route. 

Less privacy impact. 

 

 

 

 

 

More privacy impact. 
Exact position 
over time. 

Using GPS OBU for 
distance-based tolling. 

Can determine a vehicle’s 
precise location over time. 

 

This type of journey information is one of the most cited privacy concerns with electronic 
tolling.  Once this data is stored, it is often accessible through subpoena by law enforce-
ment or other legal entities to provide evidence in a variety of court cases. 
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Mitigation for Issue 1 – Collection of Personal Information 

A number of ways exist to mitigate issues relating to identify information, described below: 

• Anonymous Accounts – The program can provide for customers who wish to remain 
anonymous when paying their tolls by offering OBUs that come associated with a 
certain amount of credit via an anonymous account.  When the OBU runs out of credit 
the user is required to either replenish or purchase a new OBU.  If the credit runs out 
the user is deemed a violator and their details obtained from the vehicle registration 
database.  The system handles these anonymous OBUs like standard prepay accounts.  
Without personal data associated with an OBU, it is difficult to replace the funds asso-
ciated with lost or stolen devices. 

• One-off Payments – The program can provide for customers who do not wish to 
register an account.  This can be done by allowing the user to enter license plate data 
along with a toll payment (which could be done in cash via a retail channel or cus-
tomer kiosk).  The system then attempts to match the license plate given by the user to 
its own video records.  If license plate data is matched to a toll payment, this transac-
tion will be closed and there will be no need to use the license plate data to retrieve 
personal information from a vehicle registration database.  Privacy concerns also can 
be addressed by providing a variety of means and multiple locations for processing 
these one-off payments. 

• Allow Cash Payments – Conducted via walk-in centers, kiosks or retail channels, cus-
tomers could make one-off payments and replenish their accounts using cash rather 
than disclosing their financial information. 

• Offering Equivalent Non-tolled Alternatives – An equivalent non-tolled alternative is 
a route that offers similar journey distances to that offered by the tolled route (by 
comparison, a non-equivalent alternative might be a detour on slower or longer 
routes, which greatly inconvenience the driver).  Equivalent non-tolled alternatives 
might include the non-tolled lane next to an express lane or a parallel running non-
tolled highway.  Motorists may choose to take the tolled route because of reduced 
congestion, but by offering motorists non-tolled equivalent alternatives to the tolled 
route, they have a choice of whether they take the toll road and hence whether they 
disclose any personal information.   

• Anonymizing the Journey Data – Tag IDs can be encrypted and anonymized such that 
only the trip record is stored.  Additionally, the tag data is deleted after the vehicle has 
left the facility.  New York/New Jersey’s TRANSMIT20 is an example of how 

                                                      
20 The TRANSMIT project uses a network of readers in the New York City area to read E-ZPass 

tags solely for travel time measurement purposes.  Tag reads from one location are scrambled 
and compared to similarly scrambled reads from another location allowing travel times between 
the two locations to be calculated. 
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transponder read data can be successfully used for a variety of traffic analysis purposes 
while retaining user privacy.  This process is useful for the use of tag data for traffic 
measurement purposes but can disrupt the audit trail required for account 
management. 

It should be noted that options to increase user privacy generally decrease user conven-
ience.  This is a tradeoff that a toll program needs to recognize and communicate clearly to 
customers. 

� 5.2 Issue 2 – Retention of Personal Information 

Once disclosed by the customer, the system will hold large amounts of data on people, 
their journey patterns, preferences etc.  The retention of this data may result in perceived 
risks to people’s privacy. 

Some data is often held indefinitely.  For many U.S. agencies, this may include transaction 
information, still images, and recorded video.  This policy is a result of many influences, 
including requirements of vehicle licensing laws, absence of law or policy limiting length 
of data retention, availability of inexpensive storage, and little or no incentive to dispose 
of it.  Many agencies archive the information from the primary database to improve sys-
tem performance, but information can be retrieved as needed. 

Mitigation for Issue 2 

Some potential ways to mitigate issues of data retention include: 

• Data Encryption and Protection Policies – Credit company rules and laws generally 
require that credit card information not be used for any purposes other than toll col-
lection and account replenishment.  The payment card industry has established and is 
now enforcing comprehensive data security standards that prevent any unauthorized 
access to credit card numbers.  These standards apply to the software that handles the 
credit card numbers, the encryption for storage and transmission as well as physical 
access to processing facilities, computer systems and networks and storage of paper 
copies of financial information.  For example, to protect this information within the toll 
collection agency, when referencing customer account information within the 
Customer Service Center application, only the last several digits of the account num-
ber should be visible.  Within the customer database, the information must be 
encrypted.  Other payment methods, such as direct deposit, should be handled simi-
larly and within the bounds of additional laws that restrict their use.  Other 
safeguards, such as prohibiting handwritten capture of credit card numbers, also may 
be implemented. 
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• Data Purging Policies – An aggressive data purging policy should be implemented.  
In some cases, the policy is to delete transaction information after payment is success-
fully collected, however this practice can lead to difficulty in reconciliation and 
rectification of any errors made by the customer or central operation.  One practice is 
that the encrypted evidential record with the license plate image is retained up to 13 
months after the charge has been paid, while others delete the data without delay.  
Each data element or table in the system as well as scanned or paper records should be 
reviewed to identify the level of personal information contained and the length of time 
that it should be maintained in the system or in archive.  Appropriate security polices 
also must be put in place to protect archived data. 

� 5.3 Issue 3 – Sharing of Personal Information with  
Other Parties 

Typically, the personal information collected could be used by a variety of other agencies 
and organizations, and the toll operator may come under pressure to release information 
(e.g., for law enforcement purposes) or to sell information.  Potential pressures for data 
sharing can include commercial organizations, law enforcement, other toll agencies, and 
members of the public. 

In most cases, if a driver persistently fails to pay their charges or attempts to defraud the 
program, the agency may record the vehicle’s movements and disclose the relevant details 
to local authorities to assist in tracing persistent evaders.  Authorities may be given the 
license plate number and typical commuting pattern of a “most wanted” evader, who may 
then be pulled over and ticketed or detained.  Additionally, if a third party such as the 
police requests a copy of an image for a legitimate purpose under the terms of an agree-
ment, then the agency may disclose a previously recorded image if this is still held.  These 
requests are dealt with on a case-by-case basis. 

Mitigation for Issue 3 

Some mitigation measures for the issue of sharing personal information include: 

• Clear Data Access Policies – Policies should be put in place to ensure that this 
information may not be accessed by anyone other than the registered customer or 
agency customer service representative.  Access to the information is restricted to 
entities with a court order and law enforcement agencies with jurisdiction over the 
particular facility or an agreement with the toll agency.  A typical arrangement 
involves a clause that license plate recognition camera images cannot be made public 
or used in any court proceeding not related to toll collection.  Names and addresses of 
ETC account holders cannot be shared with commercial interests, but such informa-
tion may be exchanged with the entities operating or having jurisdiction over the 
tolled facility. 
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• Limit Intra-Agency Access to Customer Data – Access to customer account data and 
vehicle registration database records should be given to authorized toll collection staff 
on a need-to-know basis.  Customer service representatives may be required to sign a 
statement that they will uphold customer privacy policies.  Background checks on staff 
are commonly conducted. 

• Limit Inter-Agency Data Exchange of Customer Data – Provide only the necessary 
information between agencies to support interoperability.  For example, E-ZPass 
interoperability is achieved by sharing only a transponder identification and status.  
No personal information is shared between agencies for basic toll interoperability. 

• Strict Guidelines Govern Data Availability to Third Parties – Most agencies require 
a court order for any access.  For example, information on who traveled where and 
when should not be available to the police, transportation engineers or anyone outside 
of the Toll Authority.  Generally, the release of personal information to third parties 
such as law enforcement or a collection agency will be predicated on Federal or state 
laws.  Documentation may be released to debt collectors and others.  However, infor-
mation about the toll point crossed and the time this occurred is protected and 
confidential. 
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6.0 Public Acceptance 

The world of tolling has become more complex and the public’s views on tolling and road 
pricing has become more difficult to predict.  In an attempt to identify trends in public 
opinion relative to tolling the Transportation Research Board of the National Academy of 
Sciences recently produced a report compiling public opinion data on toll roads and 
pricing.  The report NCHRP Synthesis 377:  Compilation of Public Opinion Data on Tolls and 
Road Pricing compiles 110 data points from polls, focus groups, and customer surveys on 
tolling across the United States.  Eight themes emerged in the report when evaluating 
public opinion on tolling.  Those eight themes are: 

• The public wants to see the value; 

• The public wants to react to tangible and specific examples; 

• The public cares about the use of revenues; 

• The public learns from experience; 

• The public uses knowledge and available information; 

• The public believes in equity but wants fairness; 

• The public wants simplicity; and 

• The public favors tolls over taxes. 

 





 

Draft Final (February 2009) Connecticut Electronic Tolls and Congestion Pricing Study –  
Draft Final Report – Volume 2:  Background Report 

Cambridge Systematics, Inc. 7-1 

7.0 Concept A – New Toll Express 
Lanes  

Overview 

This concept analyzes the addition of new tolled express lanes to existing interstate high-
ways.  There are two corridors in Connecticut where additional lane capacity is being 
considered – I-95 between Branford and the Rhode Island state line, and I-84 between 
Waterbury and the New York state line (Figure 7.1).  The rationale behind adding new 
tolled capacity to existing highways is to raise revenue to pay for the new lanes – revenue 
that might not otherwise be available.  As the corridor becomes more congested, an 
express toll lane also provides a congestion-free alternative for those who find the need for 
a quicker or more reliable trip.  Unlike HOT lanes, where high-occupancy vehicles are free 
or discounted, with express toll lanes, all vehicles would pay a toll. 

Building a new toll lane is similar to building a new toll road in that drivers can continue 
to use the existing free capacity or chose to pay for the new capacity.  However, there 
must be enough congestion in the non-tolled general-purpose lanes or there is no incentive 
for drivers to pay for what they can otherwise experience at no toll cost.   

Therefore, in order to make the most use of the tolled lane, as well as to generate the most 
revenue, the toll should vary based on congestion levels.  This could be accomplished 
either through a published toll schedule based on historical patterns or dynamically, 
based on actual traffic levels on the highway.   

Project Description 

The I-95 corridor was most recently studied in a 2004 report21 prepared for ConnDOT that 
provided an assessment of the transportation-related deficiencies and needs in this corri-
dor and an evaluation of potential improvement concepts.  A 1999 study22 by ConnDOT’s 
Bureau of Policy and Planning, Office of Inventory and Forecasting identified the need for 
additional capacity on I-95.  That study recommended further analysis to assess the 

                                                      
21 I-95 Corridor Feasibility Study – Branford to Rhode Island, Final Report.  Prepared for the 

Connecticut Department of Transportation.  Prepared by Clough, Harbour & Associates LLP.  
December 2004. 

22 The Southeastern Connecticut Corridor Study. 
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feasibility of providing a third travel lane in all two-lane sections of I-95 between Branford 
and the Rhode Island state line. 

The I-84 corridor was studied in a 2001 report23 prepared for ConnDOT that provided an 
assessment of the transportation-related deficiencies and needs and an evaluation of 
potential improvement concepts.  The 2001 study focused on approximately 13 miles of 
this corridor from Interchange 18 in Waterbury to the Housatonic River.  Among the vari-
ous transportation strategies considered was the addition of a general-purpose lane in 
each direction, increasing the cross-section to three lanes in each direction. 

Figure 7.1 Concept A – New Toll Express Lanes 

 

                                                      
23 I-84 West of Waterbury Needs and Deficiencies Study – Final Report.  Prepared for the 

Connecticut Department of Transportation.  Prepared by Wilbur Smith Associates.  November 
2001. 
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� 7.1 Institutional and Legal  

The Express Lanes Demonstration Program allows for tolling on any existing Interstate or 
non-Interstate facilities that are modified or constructed to create toll lanes.  A network of 
facilities managed under the same authority also can qualify as a single demonstration 
project.  This program is intended to manage high levels of congestion and reduce emis-
sions, and could be used to fund the I-84 or I-95 Express Lane projects (A-1 or A-2 under 
Concept A). 

Under this program, automatic (electronic) toll collection is required for express lanes, to 
avoid congestion and delays.  In addition, revenue generated – in excess of revenue 
intended for debt service, reasonable rate of return on private financing, and operations 
and maintenance costs – may be used for any other highway or transit project, carried out 
under Title 23 or 49 of the U.S. code anywhere in the State. 

� 7.2 Technology and Deployment  

Construction 

This concept will require lane separation between the new tolled express lanes and the 
general purpose or free lanes.  The only existing express toll lane is in operation in Orange 
County, California, and that has two lanes in each direction over about 10 miles, with only 
one entrance/exit at either end.  Some recent HOT Lane projects that are in operation have 
multiple on and off opportunities, which complicates the toll collection and enforcement 
process. 

The potential projects in Connecticut, I-84 and I-95, both have frequent on and off ramps, 
so there is a need to balance opportunities for drivers to enter and exit the express lanes 
with the traffic flow and safety concerns of access/egress that is too frequent.  Existing 
HOT lane operations in similar environments have used defined striped entrance and exit 
points to the toll lanes, or else batons placed at intervals24 to achieve separation between 
the express lane and the general-purpose lane. 

                                                      
24 FHWA’s Manual on Uniform Traffic Control Devices suggests that the spacing in feet between 

channelizing traffic separators be no greater than the 1.0 times the speed of traffic in mph. (e.g. 
60’ for traffic traveling at 60 mph.)  However to prevent weaving in and out of the Express lanes, 
other agencies have had to use spacing as short as 10 feet. 
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Toll Collection Concept 

In order to ensure that all traffic in the express lane pays a toll, it is desirable to minimize 
the number of entry and exit points.  Many existing toll lane operations have toll collection 
points in between on- and off-zones in an open tolling arrangement.  But depending on 
the configuration of the highway, it may be more cost-effective to put toll gantries over 
individual on- and off-zones (closed tolling).  Any cost difference between each approach 
would be driven by the number and type of gantries required (as discussed on page 3-22), 
and would require more detailed study. 

Tolls would be assessed based on the distance traveled, so the toll system will need to 
keep track of a vehicle through one or more toll zones, and then calculate the entire toll for 
the trip based on how many zones were used. 

Technology and Roadside Components 

This concept requires accurate identification of the vehicle lane of travel to ensure that 
users in the toll lanes are charged and in non-tolled lanes are not charged.  Both video and 
transponder-based tolling are well proven in this area and are applicable to this concept.  
Express-lane deployments to date have all required users to have transponders, and all 
others were considered violators.  This helps to minimize operational cost and simplifies 
back office operations.  A more extensive long-distance system such as that envisioned on 
I-84 and I-95, might want to allow the opportunity for video toll collection, but this would 
require careful consideration. 

If this concept utilizes dynamic pricing, deployment of toll rate signing using DMS in 
advance of each express-lane entrance will be required.  A toll collection gantry will need 
to be installed on each express-lane segment.  The complexity of the equipment will be 
somewhat driven by the vehicle types that are permitted to use the lane.  If trucks are 
excluded, a single span gantry housing only rear viewing cameras could be utilized.  Oth-
erwise, two gantries would need to be installed at each toll point to mount the front and 
rear facing video cameras required for tractor-trailers with differing plates. 

Payment Types 

All existing express-lane deployments require prepaid accounts with transponders.  How-
ever, the requirement to have a transponder would be a barrier to occasional use except 
where the existing traffic has a high penetration of transponders that were obtained for 
use on other toll facilities (such as E-ZPass).  Offering one-off payments may prove com-
plex for some customers to understand (e.g., they would need to keep track of how many 
sections they traveled in order to calculate the correct toll), and also would introduce some 
complexity for the program which would need to receive, store and reconcile users’ decla-
rations against vehicle sightings. 
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Toll Policy 

All existing express-lane deployments have used some form of variable tolling.  SR 91 in 
Orange County, California uses a time-based published toll schedule, as does I-25 in 
Denver.  Others use dynamic tolling.  The point of variable tolling is to achieve reliable, 
free flow travel in the tolled lanes, providing value to the customer as a result.  It is likely 
that an express-lane implementation on I-84 or I-95 in Connecticut would want to follow a 
similar policy, and we have assumed this in our quantitative analysis. 

Most existing express-lane deployments exclude trucks.25  This provides a more reliable 
traffic flow and does not result in additional truck movements into the far-left lane where 
express lanes are usually located.  This also simplifies the requirements for express-lane 
vehicle classification and detection technology. 

Toll Program Operation 

The back office effort to support limited express lanes will be relatively modest commen-
surate with the potential number of users and transactions that would be generated.  
Given that use of the facilities will be optional, there is not a compelling need to provide 
extensive walk-in customer service to obtain transponders other than that which provides 
cost-effective distribution of the devices. 

Interoperable Programs 

Given Connecticut’s proximity to the E-ZPass network, customer benefit, and program 
cost savings would arise from adopting system interoperability with the E-ZPass network. 

� 7.3 Potential PPP Approaches 

Newly built express toll lanes have some potential for delivery through a variety of PPP 
approaches.  Given the lack of an established toll road operating expertise within 
Connecticut state government, an approach that assigns project delivery and operations 
responsibility to the private sector, like a DBOM, would be effective.  Compensation to the 
private sector could use an approach called an availability payment, whereby payments 
are made when the private sector maintains the road open to traffic based on certain per-
formance standards. 

                                                      
25 The I-394 HOT lanes in Minneapolis allow trucks with a gross vehicle weight of under 26,000 

pounds. 
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If the anticipated net revenue stream for the project is positive, the State also may consider 
delegating some or all of the financial responsibility for the project to the private sector as 
well, like using a mechanism such as DBFO.  The State could estimate the extent to which 
state-issued revenue bond debt through the State Bond Commission could support the 
project, as one element of generating a public sector comparator value for the project to 
use in evaluating PPP proposals for express-lane projects.  The selection criteria could 
include, in addition to qualitative measures of competence and reliability, lowest public 
funding required and/or highest project revenue sharing amount proposed.  This also 
presumes Federal waivers are granted for tolling new capacity on Interstate highways. 

� 7.4 Privacy  

Registered users will be required to disclose identity and financial information in order to 
register accounts.  One-off users will be required to disclose their license plate, and possi-
bly their credit/debit card details (if they chose to pay using this method).  Because this 
concept only tolls a limited number of lanes, drivers have a choice of using tolled or non-
tolled lanes and hence whether they disclose any personal information to the facility.  
Users that do choose to use the tolled lane will be disclosing route journey information. 

� 7.5 Technical Analysis of Project A-1 – Express Toll Lanes:  
I-95 – Branford to Rhode Island 

Transportation Impacts   

The 1999 study of I-95 between Branford and the Rhode Island line found that the most 
severe congestion occurs on Friday through Sunday in the summer months.  Traffic along 
this corridor is a combination of commuter traffic and recreational traffic heading to and 
from attractions in the southeast region of Connecticut and in adjacent areas of Rhode 
Island and on Cape Cod.  These attractions include Hammonasset State Beach, Mystic 
Marine Life Aquarium, Mystic Seaport, Rocky Neck State Park, Harkness Memorial, 
Mohegan Sun Casino, Foxwoods Resort Casino, Rhode Island beaches and Cape Cod. 

The 2004 study26 included an analysis of tolling the proposed additional lane capacity.  
The analysis considered only the Friday summer traffic conditions and concluded that 
even under the most congested conditions experienced in the corridor that a tolled express 

                                                      
26 Feasibility Study I-95 Corridor Branford to Rhode Island.  July 2004.  Feasibility of Managed 

(‘Value-Priced’) Lanes.  Prepared for Clough, Harbour & Associates.  Prepared by Parsons. 
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lane parallel to the existing two general purpose lanes would not provide enough revenue 
to pay for the capital and operating cost of the project.  

Average daily traffic (ADT) estimates for years 2000 and 2025 between each interchange 
from Branford to the Rhode Island border were taken from the 2004 study report.  PM 
peak-hour traffic for 2002 and 2025 representing summer Friday travel also were provided 
within the 2004 study report.  The 2004 report based the assessment of I-95 on peak sum-
mer Friday traffic conditions and travel times.   

The attractiveness of a tolled express lane is dependent upon there being congestion in the 
non-tolled parallel general purpose lanes.  Congestion in the general purpose lanes is a 
result of too much demand relative to capacity, and/or operational deficiencies such as 
bottlenecks and access/egress friction at interchanges.  Since congestion can vary signifi-
cantly throughout the day and in these cases by season of the year, we estimated a 24-hour 
distribution of demand in each direction along the I-95 corridor.   

Hourly distribution data was summarized from hourly count data collected along I-95 
through Connecticut’s traffic management center and from available hourly counts in 
ConnDOT’s traffic count locator program for both corridors.  Hourly demand profiles 
were estimated for an average weekday, an average Friday, a summer Friday (for I-95), 
and an average weekend day.  For I-95, year 2015 traffic volume was estimated through 
interpolation between year 2000 and 2025, while year 2030 traffic was developed by 
extrapolating from year 2025 traffic.  

Future travel demand exceeding the available capacity of the two free lanes was assumed 
to be captured by the express toll lane.  The toll rate assumed to be in place for the express 
lanes was determined by calculating the time savings benefit of the express lane compared 
to the general purpose lanes and multiplying by the average value of time.  VMT, VHT, 
average speed, toll transactions, and toll revenue were estimated for 2015 and 2030.  These 
measures were compared against the No Build condition to demonstrate the effectiveness 
of this tolled express lane scenario. 

Operational impacts and annual revenue were estimated for years 2015 and 2030.  A 30-
year revenue stream was prepared by interpolating between the 2015 and 2030 forecasts 
and by applying a nominal growth factor through 2044.  This revenue stream was then 
used in the financial analysis. 

In our analysis of this concept, we developed estimates of operating conditions in the gen-
eral purpose lanes and the express lane for No Build (two general purpose lanes in each 
direction) and Build conditions (two general purpose lanes and one express toll lane in 
each direction).  We would expect the highest usage of the express lane in their early years 
of operation to occur on Fridays during the summer season followed by Fridays in gen-
eral.  Because of lack of congestion, we would not expect many people to choose to pay a 
toll in the express lanes on other weekdays and weekend days during the early years of 
operation.   

When averaged over the entire year in the assumed first year of operation (2015), we esti-
mate that the overall average speed of the corridor would increase by about 0.5 miles per 
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hour over an average day (see Table 7.1) resulting in vehicle hours of delay being reduced 
by 6.2 percent.  The higher change in delay reflects the fact that the baseline estimate of 
delay is relatively low, because it is only expected on summer Fridays and that consider-
able improvement during that period is expected from the express lanes.  For summer 
Fridays, improvement in average speed compared to the entire day was estimated to be 
about 3 miles per hour.  This benefit would be significantly higher than this during the 
p.m. peak period when summer Friday traffic is highest.  Because the express lanes are 
estimated to be used minimally during other times of the day, the overall daily benefit of 
the express lane would be small.   

By 2030, estimated traffic volumes will reach levels in the corridor that will make the 
express lane attractive to users during additional hours of the day resulting in an 
improvement in speeds between the Build and No Build conditions of about four miles 
per hour on an average daily basis. 

Table 7.1 Forecast Traffic Operational Impacts – 2015 Levels 
Project A-1:  Express Toll Lanes – I-95 – Branford to Rhode Island 

 
Vehicle Miles 

Traveled (VMT) 
Vehicle Hours 

Traveled (VHT) Average Speed 
Vehicle Hours  

of Delay 

No Build 4,809,600 84,500 56.9 10,490 

Build 4,809,600 83,800 57.4 9,840 

Percent Impact - -0.8 % 0.9 % -6.2 % 

 

Transit Impacts 

CTTransit’s New Haven Division operates local and interregional fixed route bus service 
along this corridor.  To the east of New Haven, one local bus route is operated parallel to 
the corridor into Branford.  Estuary Transit District (ETD) also operates local shuttle ser-
vice along the corridor from Madison to Old Saybrook.  The S-Route, operated by 
DATTCO for CTTransit, is an interregional route that operates along Route 1, parallel to 
I-95, from New Haven to Old Saybrook.  

The Southeast Area Transit Authority (SEAT) provides corridor bus service along I-95 
from New London to North Stonington.  SEAT also provides local service along the corri-
dor from East Lyme to North Stonington.  

While Metro-North Railroad commuter service terminates at New Haven, the Shoreline 
East commuter rail service is available in the I-95 corridor from New Haven east to New 
London.  Longer distance trips would be accommodated by Amtrak. 
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In general, transit capacity in this region could accommodate trips diverted from automo-
biles, both for short local trips as well as long intercity trips from New London to New 
Haven, or municipalities in between.  Depending on trip origins and destinations, some of 
these trips could be easily provided by bus transit or by Shoreline East trains.  Train sta-
tion parking lots along the Shoreline East would be likely to serve as park-and-ride lots, as 
would several lots along I-95. 

As this tolling option focuses on the construction of new lanes and tolling only the added 
capacity, there would not be any significant negative impact on the existing traffic lanes.  
Thus, while transit may prove attractive to riders – particularly if it benefits from new 
revenue streams via tolling – there is no reason to expect significant auto to transit diver-
sion.  To the contrary, the extra capacity could be expected to encourage some travelers to 
move from transit to highway. 

Toll Revenue Estimates 

The express lanes would not be expected to attract much traffic in 2015, except on summer 
Fridays.  As a result, we forecast that annual toll revenue in 2015 would be less than $1 
million per year (Table 7.2.).  However, by 2030, we would expect congestion levels and, 
therefore, use of the express lanes to increase significantly, to about $5.7 million per year.27  
The significant increase in revenue from 2015 through 2030 is typical with express lane 
projects that rely on congestion levels in the non-tolled capacity.   

Table 7.2 Annual Toll Revenue:  2015 and 2030 
Project A-1 – Express Toll Lanes:  I-95 – Branford to Rhode Island 

Year Annual Toll Revenue (2008 Dollars) 

2015 $631,000 

2030 $5,740,000 

 

                                                      
27 State of Connecticut Department of Transportation.  2007 Traffic Volumes State-Maintained 

Highway Network (Traffic Log).  Prepared by Division of Systems Information, Bureau of 
Policy and Planning.  In cooperation with U.S. Department of Transportation – Federal 
Highway Administration. 
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Implementation Requirements  

The two projects in this concept (I-95 and I-84) respectively cover over 57 and 32 miles of 
roadway and aim to provide a reliable level of service to travelers opting to use the 
express lanes.  For this level of analysis, it has been assumed that entrance and exit points 
will correspond to the existing freeway entrance and exits and that all travelers using the 
express lanes will be charged.  This will require about 62 and 34 tolling points respectively 
to cover both directions of traffic.  However, each tolling point only needs to cover a single 
lane of traffic.   

Express lanes are normally limited to passenger vehicles and so this project would not 
require deployment of extensive classification equipment to determine vehicle class for 
differential tolls.  However, to optimize use of express lanes, dynamic pricing would be 
used requiring deployment of an extensive traffic sensor network, CCTV cameras for 
viewing vehicle flow and dynamic message signs to communicate the current toll rate.  
Since there will be a requirement to clear incidents quickly, this concept would require 
deployment of additional roadside assistance trucks and personnel.  Since equipment will 
be distributed along the length of this roadway, it has been assumed that fiber optic cables 
will be laid to support communication with the field equipment. 

The back-office needs for this project are modest due to the relatively small number of 
transactions and, therefore, the low number of accounts required even for the combination 
of both projects.  We anticipate that all users will be required to have tags which cuts 
down on the level of video processing required but slightly increases the number of 
accounts anticipated.  Given these limitations, the back-office would be of minimal size 
and, for most years, the pricing uses a minimum annual cost for running such an opera-
tion rather than a per account charge.  Given the low volume of accounts and that use of 
the tolled facility is optional, this concept does not require a large number of walk-ins and 
the number of accounts does not justify provision of this service until late in the deploy-
ment of the projects.  Due to the length of the facilities and hence the region covered, a 
fairly large number of retail channels are anticipated to support account payment through 
partnership with one or more store chains. 

Toll Collection Costs  

Table 7.3 identifies the total costs to implement and operate the new toll express lanes 
projects over 30 years for the individual and combined projects.   
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Table 7.3 Life-Cycle Toll Collection Costs 
Concept A – Express Toll Lanes 

Scenario Total Capital Cost Total O&M Cost Total  

Project A-1:  I-95 – Branford to 
Rhode Island 

$200,893,082 $194,606,963 $395,500,045 

Project A-2:  I-84 – Waterbury to 
New York State Line Branford 

$116,566,072 $134,587,972 $251,154,044 

All Projects Combined,  
A-1 and A-2 

$314,459,100 $284,658929 $599,118,029 

 

The capital cost for these projects is driven by the number of tolling points that need to be 
installed to toll every segment of the proposed express lanes.  Less than 10 percent of the 
capital is to cover tag purchases over the 30 years.  As stated above, for these projects the 
backoffice operating costs are mostly calculated using the minimum cost to run a dedi-
cated backoffice to process the transactions, contributing about 20 percent of the O&M 
costs.  The ongoing operations costs are also dominated by the toll equipment mainte-
nance costs, which make up about 40 percent of the ongoing costs.  Roadside service and 
law enforcement costs are estimated at about 20 percent of the O&M costs. 

Implementation Strategy 

At a high level, the tasks required to implement a tolling system in Connecticut are the 
same for most concepts.  These tasks are described below, and while many are sequential, 
an absolute order should not be implied from this list as some could proceed concurrently: 

• Further Studies and Consensus Building – Several further studies will need to be 
undertaken in order to fully understand potential system design, the traffic implica-
tions, cost/benefit factors, and any environmental impacts that may arise.  If these 
studies reveal any contentious aspects (such as impact on protected land, or the need 
for Federal review), significant delay can be introduced while these issues are 
resolved.  Taking direction from (and providing input to) these studies will be consen-
sus building activities, which will engage elected officials, stakeholder groups and 
members of the public to foster support for the proposed toll system.   

• Studies Sufficient for Funding – In order to secure funding, it is likely that several 
investment-grade studies will need to take place.  These studies may include traffic 
and revenue, detailed design and business case analyses.  The outcome of these stud-
ies will often inform any final funding decisions from the legislature. 

• Legislation and Funding – Development and implementation of legislative require-
ments necessary to support the program will be required, including drafting, 
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reviewing and enacting any new or changing legislation, and securing appropriate 
program funding.  To minimize risk, it may be preferable to ensure that all necessary 
legislation and funding is in place before any further tasks are started, especially those 
involving commercial negotiations such as procurement tasks.  It may require multiple 
legislature rounds to obtain the legislation and funding necessary to allow procure-
ment to commence, such as the need for a further “gap funding” round.28 

• Assemble Program Staff – This task secures the staff necessary to deliver the program 
whether they are existing state agency staff, staff for a new toll agency or private con-
cessionaire management staff or a combination of these.  This task is likely to include 
the procurement of consultant support to that team.  Typically, this team will need to 
be operational before supplier procurement can commence. 

• Procurement – Procuring goods and services will be required to implement the pro-
gram.  Procurement includes the requirement development, the dialogue with 
potential bidders, and the contractual negotiations with the chosen supplier.  The 
procurement can either be run as a single bid to contract a sole supplier (who then is 
responsible for procuring and managing any subsequent subcontractors needed to 
deliver the program), or as multiple bids to separately contract each supplier required 
to deliver the program. 

• Design – This task will include designs for highway construction, roadside equipment 
installation, and back-office system implementation, with these three design activities 
often occurring in parallel to allow subsequent build activities to start as soon as 
possible. 

• Build – This task uses the design documents to physically construct the tolling system.  
This task will include highway construction, roadside equipment installation, and 
backoffice system implementation.  Public relations and marketing activities will be 
particularly important during this phase as construction becomes visible.   

• Test – This task tests the system prior to “go live,” with most testing being conducted 
in parallel to the final stages of the build phase, although an end-to-end system test 
would be performed once all equipment is in place. 

• Distribute Tags – Prior to go-live the program will need to distribute tags to those 
customers wishing to use E-ZPass or similar system to pay their tolls.  Not all tags 
need to be distributed before go-live, and this task will be an ongoing effort with tag 
distribution activity extending past the go-live date.  However, the program may wish 
to make tags available to customers up to six months before go-live, perhaps offering 
‘early bird’ discounts to encourage sign-up.  This distribution is likely to be 

                                                      
28 “Gap funding” is the money required to cover any shortfall between anticipated revenues from 

tolls levied on planned toll systems and the amount of money the agency will need to pay off the 
bonds issued to build the system. 
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accompanied by a significant marketing effort to ensure electronic toll volume targets 
are met. 

• Go-Live – Depending on requirements and constraints, the program may opt for a 
‘big-bang’ approach, or adopt a phased delivery (where tolling is introduced on cer-
tain sections of the road over time, rather than all at once).  Adopting a phased 
approach reduces delivery risk, but might introduce challenges to the equity of the 
system if certain user groups or state residents are impacted before others.  Since this 
concept involves building, and then tolling new capacity, the equity concern should 
not be an issue here. 

Implementation Durations 

Typically, the duration of any study (including those sufficient for funding,) legislative 
and funding steps are affected by the complexity of the proposed system, the extent of 
Federal involvement, and any political, stakeholder, or geographic conditions specific to 
the proposed system.  Given that Project A-1 includes construction of new lanes on a 
Federal highway, and that its funding mechanism could be through a Federal program 
(the Express Lanes Demonstration Program), there is a risk that these tasks could be 
extended while Federal review takes place.  Drivers using this roadway are not forced to 
pay the toll (they can choose a non-tolled lane), so consensus building should have fewer 
delays than otherwise might be expected if the toll were unavoidable.  Clearly, a wide 
range of factors could impact these initial tasks, and hence their duration could vary from 
one year to more than 10 years, although a reasonable estimate for planning purposes is 
three years.  It also is likely that parts of these initial tasks can be conducted in parallel, 
although careful management would be required to reduce the risk of dependencies 
introducing delay (for example, certain study outputs may be required for legislative or 
funding approval). 

Once legislation and funding has been achieved, the duration of the subsequent tasks is 
driven by the complexity of requirements and the geographical coverage of the system.  
Given that Project A-1 involves an express lane with relatively simple rules governing 
who is charged, a less risky (and hence potentially shorter) procurement and design phase 
could be anticipated. 

The duration of the design and build phases will reflect this.  Industry estimates suggest 
two tolling points can be constructed per month for a project of this nature, which results 
in a roadside construction duration of approximately 30 months. 

It should be noted that this project requires the construction of new pavement, built next 
to in-use lanes of traffic; this type of highway build typically has greater safety require-
ments than green field construction, and so the duration of this component is likely to 
dominate the build task. 

Given industry experiences, this suggests the following durations (see Table 7.4 below). 
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Table 7.4 Illustrative Implementation Durations 
Concept A-1 - Express Toll Lanes 

Task Duration (Months) 

Further Studies and Consensus Building 36 months 

Studies Sufficient for Funding 18 months 

Legislation and Funding 36 months 

Assemble Program Staff 9 months 

Procurement 18 months 

Design 9 months 

Build – Highway 84 months 

Build – Roadside Equipment 30 months 

Build – Back-Office 9 months 

Test 3 months 

Distribute Tags 6 months 

Go-Live 0 

 

Implementation Schedule 

There are several ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability. 

One such arrangement is detailed in the Gantt chart in Figure 7.2; this format allows key 
dependencies to be highlighted and the critical path29 to be identified (in red). 

Environmental 

Alternative A-1 would cross the State from south to north on Interstate 95, traversing a 
diverse range of urban, suburban, and rural landscapes.  This alternative is expected to have 
no significant adverse impacts on the environment.  There will be no diversion of traffic to 
local roads and there will be minimal change to traffic flow patterns on the affected 
highways.  

                                                      
29 The Critical Path is the set of activities that must be completed on time for the project completion 

date to be met.  Activities on the critical path have no slack time and delays to these tasks will 
delay the entire project. 
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Figure 7.2 Illustrative Implementation Schedule 
Concept A – Express Toll Lanes 

 

Alternative A-1 is expected to have a beneficial effect in terms of the following criteria (see 
Table 7.5 and Figure 7.3): 

• Air Quality – While vehicle miles of travel remains constant among the alternatives, 
vehicle hours of travel and vehicle hours of delay both decrease with Alternative A-1.  
In addition, average travel speeds are expected to increase.  These factors would have 
the effect of reducing emissions.   

• Energy Use and Conservation – Average travel speeds are expected to increase with 
this alternative, and travel delay will be reduced.  Consequently, less fuel can be 
expected to be consumed due to fewer vehicles sitting in traffic, yet speeds will not 
increase to a degree that would result in an overall drop in miles per gallon achieved.  

Table 7.5 Environmental Impact Summary 
Project A-1 – Express Toll Lanes:  I-95 – Branford to Rhode Island  

  Impact Description 
Resource Potential Impact Magnitude Location(s) 
Natural     
Water Quality (WQ) No   
Air Quality (AQ) Yes Beneficial A1 – I-95 Corridor 
Social/Community    
Community Disruption (CD) No   
Bicycle and Pedestrian (BP) No   
Noise (NS) No   
Energy Use/Conservation (EC) Yes Beneficial A1 – I-95 Corridor 
Environmental Justice (EJ) No   

Cultural/Historic (CH) No   
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Figure 7.3 Environmental Impact Locations 
Project A-1 – Express Toll Lanes:  I-95 – Branford to Rhode Island 

 

Economics  

This project involves building a new express toll lane adjacent to existing toll-free lanes.  
This means that no one that currently is driving for free will be made worse off, and those 
that choose to pay the toll will do so because they believe that the value of travel time or 
reliability savings is higher than the cost of the toll.   

If the project were to be funded entirely from toll revenue, there should be no significant 
negative economic impacts.  The project would improve conditions both for those that 
choose to pay the toll and those that do not.  However, as noted in the financial evalua-
tion, this project could not come close to paying for itself with toll revenue.  If the project 
were to move forward, the non-toll money used to finance the project would be diverted 
from other potential improvements in Connecticut.  In this case, it would be important to 
understand the relative value of spending dollars on this project compared to other 
potential uses of funds.  
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Equity 

All travelers would still have the option to use the untolled highway lanes, which should 
be no worse off than before implementation of the tolled lanes.  If the project were to be 
fully funded by toll revenue, there should be no significant equity issues.  However, the 
financial analysis shows that the toll lanes would need to be significantly supported by 
other revenue sources.  These revenue sources might be used to fund projects that may 
have benefit to travelers in other parts of the State or in different income categories, which 
could impact the equity considerations for this project.   

Safety  

Typical safety and operational issues associated with electronic open-road tolling of new 
express lanes on a highway include: 

• Speed differentials between the express lane and the general purpose lanes that may 
cause problems for traffic changing from one lane to the other.  Usually, these are 
buffer-separated facilities with designated entrances and exits to and from the express 
lane.  Vehicles entering and exiting the express toll lanes at locations other than those 
designated for such movements may cause potential conflicts with vehicles in the 
adjacent travel lane(s).  The design of the new toll lanes should be such that vehicles 
cannot cross in and out except at designated locations.   

• Weaving through the general purpose lanes to reach the entrance location to the 
express lanes can be a safety issue.  Signage informing motorists of “Next Express 
Lane Entrance” and similar systems would help to reduce last-minute or sudden 
weaving. 

• Issues related to the starting and ending points of the express lanes must be handled in 
the design process.  

� 7.6 Technical Analysis of Project A-2 – Express Toll Lanes:  
I-84 – Waterbury to New York State Line  

Transportation Impacts 

In the 2001 study of I-84, ConnDOT and the Council of Governments of Central 
Naugatuck Valley identified peak-hour traffic congestion and safety deficiencies as the 
major issues along Interstate 84 between the Housatonic River in Southbury and Inter-
change 23 in Waterbury.  Average daily traffic (ADT) estimates for year 2015 between 
each interchange from Waterbury to the New York state line were estimated by utilizing 
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ConnDOT’s 2007 traffic log report and interpolating between the 2006 and forecast 2030 
traffic estimates provided in that report.   

The methodology for estimating traffic and revenue under tolled conditions for the pro-
posed express lane was the same as for I-95 (Project A-1).  Year 2030 data was forecast 
directly for I-84 in the previous studies.  

Estimates of operating conditions in the general purpose lanes and the express lanes were 
summarized for No Build (two general purpose lanes in each direction) and Build condi-
tions (two general purpose lanes and one express toll lane in each direction).  Table 7.6 
provides a summary of the overall corridor impacts for 2015.  We estimate that most of the 
usage of the express lane would occur on Fridays during the early years of operation.  We 
do not expect average weekday and weekend day traffic volumes to reach levels that 
would significantly contribute to traffic and revenue in the express lane.  The overall aver-
age speed of the corridor is estimated to increase by about 1.3 miles per hour over an 
average day.  However, vehicle hours of delay is estimated to be reduced by 13.8 percent 
on average, reflecting the usage and benefit of the express lane during the peak congested 
time periods.  By 2030, estimated traffic volumes are forecast to reach levels in the corridor 
that will make the express lanes attractive to users during additional hours of the day 
resulting in an improvement in speeds between the Build and No Build conditions of 
about five miles per hour on a daily basis. 

Table 7.6 Operational Impacts – 2015 Levels 
Project A-2 – Express Toll Lanes:  I-84 – Waterbury to  
New York State Line 

 VMT VHT Average Speed Vehicle Hours of Delay 

No Build 2,763,900 50,900 54.3 8,342 

Build 2,763,900 49,700 55.6 7,194 

Percent Impact - -2.4 % 2.4 % -13.8 % 

 

Transit Impacts 

Contiguous transit services are limited throughout the I-84 corridor between Waterbury 
and the New York state line; therefore, any diversions to transit that are not within 
selected local communities with bus service would need to be accommodated by new 
express buses.  However, given that the express lanes will improve traffic operations in 
the corridor and paying a toll to use them will be voluntary, no significant mode shift 
from auto to transit should be expected.  
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A strong network of local bus service does exist in Waterbury, as it does in Danbury and 
surrounding communities such as Bethel, Brookfield, and New Milford, each of which 
supports the Danbury transit market.  In between, local transit availability is limited or 
nonexistent in Newtown, Southbury, and Middlebury. 

Local bus service in Danbury is operated by Housatonic Area Regional Transit (HART).  
Service in Waterbury is operated by North East Transportation Company (NET) for 
CTTransit.  Both Danbury and Waterbury are served in the north-south direction (not 
along the I-84 corridor) by Metro North Railroad (MNRR) branch lines.  

Therefore, short trips diverted from I-84 could be accommodated by transit in Danbury or 
Waterbury and their immediate environs, but longer, regional trips would be more diffi-
cult to accommodate.  Peter Pan operates limited commuter bus service between Danbury 
and Waterbury and between the two cities and New York City.  Some NET local bus ser-
vice runs parallel to Route 8 in Waterbury and Naugatuck; however, this corridor has 
limited transit resources. 

The creation of new toll express lanes would not have a substantial impact on transit ser-
vice itself on the I-84 corridor.  However, revenues generated from these lanes could 
support increased regional transit connections.  Commuter service on I-84 proper would 
benefit from express lanes and improved travel flow, connecting Danbury and Waterbury 
as well as offering opportunities to tie into network connections to Hartford and New 
Haven.  Local bus services could benefit from funding increases with more frequent ser-
vices and better feeder/distributor routes connected to regional services. 

Toll Revenue Estimates 

The I-84 express lane is estimated to generate $1.1 million and $5.5 million in toll revenue 
for 2015 and 2030, respectively (Table 7.7).  It is estimated that in 2015, the express lanes 
would be significantly underutilized except during Fridays.  However by 2030, utilization 
is estimated to increase significantly.  The significant increase in revenue from 2015 
through 2030 is typical with express lane projects that rely on the eventual demand satu-
ration of the non-tolled capacity.  

Table 7.7 Estimated Annual Toll Revenue in 2015 
Project A-2 - Express Toll Lanes:  I-84 – Waterbury to  
New York State Line   

Year Annual Toll Revenue (2008 Dollars) 

2015 $1,143,000 

2030 $5,549,000 



 

Connecticut Electronic Tolls and Congestion Pricing Study –  Draft Final (February 2009) 
Draft Final Report – Volume 2:  Background Report 

7-20 Cambridge Systematics, Inc. 

Implementation Requirements  

Implementation requirements for Project A-2 are discussed under Project A-1 

Implementation Strategy 

The tasks are identical to Project A-1, but there is approximately half as much express lane 
to be built and half as many tolling points for this project, so it is reasonable to expect the 
design and build durations to be reduced accordingly (although perhaps not by 50 per-
cent – there are certain minimum times to run a design and build project regardless of 
size). 

Implementation Schedule 

Similar in nature in Project A-1, with the exceptions mentioned above. 

Environmental  

Alternative A-2 would cross the State from south to north on Interstate 84, traversing a 
diverse range of urban, suburban, and rural landscapes.  Alternative A-2 is expected to 
have no significant adverse impacts on the environment.  There will be no diversion of 
traffic to local roads and there will be minimal change to traffic flow patterns on the 
affected highways.  

Alternative A-2 is expected to have a beneficial effect in terms of the following criteria (see 
Table 7.8 and Figure 7.4): 

• Air Quality – While vehicle miles of travel remains constant among the alternatives, 
vehicle hours of travel, and vehicle hours of delay will both decrease with Alternative 
A-2.  In addition, average travel speeds are expected to increase.  These factors would 
have the effect of reducing emissions.   

• Energy Use and Conservation – Average travel speeds are expected to increase with 
this alternative, and travel delay will be reduced.  Consequently, less fuel can be 
expected to be consumed due to fewer vehicles sitting in traffic, yet speeds will not 
increase to a degree that would result in an overall drop in miles per gallon achieved.  
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Table 7.8 Environmental Impact Summary 
Project A-2 – Express Toll Lanes:  I-84 – Waterbury to  
New York State Line 

  Impact Description 
Resource Potential Impact Magnitude Location(s) 
Natural     

Water Quality (WQ) No   

Air Quality (AQ) Yes Beneficial A2 – I-84 Corridor 

Social/Community    

Community Disruption (CD) No   

Bicycle and Pedestrian (BP) No   

Noise (NS) No   

Energy Use/Conservation (EC) Yes Beneficial A2 – I-84 Corridor 

Environmental Justice (EJ) No   

Cultural/Historic (CH) No   
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Figure 7.4 Environmental Impact Locations 
Project A-2 – Express Toll Lanes:  I-84 – Waterbury to  
New York State Line 

 

Economics  

The economics consequences of Project A-2 are the same as for Project A-1.   

Equity  

The equity consequences of Project A-2 are the same as for Project A-1.   

Safety  

The safety issues associated with this project are identical to those reported for Project 
A-1. 
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� 7.7 Technical Analysis of Project A-3 – All Projects 
Combined, A-1 and A-2 

Toll Revenue Estimates 

Annual revenue estimates for the I-95 and I-84 corridors were added together, reflecting 
the potential implementation of both projects (Table 7.9.).  All revenue is assumed to be in 
year 2008 dollars.  The two projects would generate almost $1.8 million in revenue in 2015 
and over $11 million in 2030. 

Table 7.9 Annual Toll Revenue:  2015 and 2030 
Projects A-1 and A-2 Combined 

Year Annual Toll Revenue (2008 Dollars) 

2015 $1,774,000 

2030 $11,289,000 

 

Implementation Requirements  

Combined implementation requirements are the same as for each project individually. 

Implementation Strategy 

Similar in nature to Project A-1, except that implementing both projects in this concept 
concurrently may increase the duration of the further studies, design and build time due 
to greater geographical coverage, length of expressway that must be constructed, and the 
larger number of tolling points required.  To some extent, this greater duration can be 
mitigated through the addition of project resources to carry out tasks in parallel (such as 
those installing the roadside equipment and constructing the express lane); however, this 
may carry with it a higher cost and a larger project will still require a somewhat longer 
duration. 

Implementation Schedule 

Similar in nature in Project A-1, with the exceptions described above. 

Given that this project implements three separate stretches of contiguous tolled road, 
adopting a phased delivery approach, potentially with one tolled road delivered at a time, 
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would help to reduce the technical risks normally associated with large deliveries.  Risk 
would be reduced because individual tolled roads carry fewer vehicles than the whole 
project, thus the population of users is reduced.  It also would allow deployment lessons 
to be learned from phase to phase. 

Environmental  

The environmental issues are identical to those reported on for projects A-1 and A-2. 

Economics  

The economic issues are identical to those reported on for projects A-1 and A-2. 

Equity 

The equity issues are identical to those reported on for projects A-1 and A-2. 

Safety  

The safety issues are identical to those report for projects A-1 and A-2. 

� 7.8 Financial Analysis of Concept A – New Toll  
Express Lanes 

Neither project is expected to produce net revenues that exceed even the annual cost of toll 
collection over the course of a 30-year period with a shortfall of $98.0 million on I-95 and 
$37.0 million on I-84 (Table 7.10). When the initial capital cost of toll collection is added in, 
that shortfall grows further, and when accounting for the cost of the highway widening 
itself, a shortfall of over $1.5 billion is expected for I-95, and almost $0.5 billion for I-84. 

Table 7.10 Financial Analysis of Concept A – New Toll Express Lanes 

Financial Summary (Millions of 2008 Dollars)   
Concept A:  Express Toll Lanes A-1:  I-95 A-2:  I-84 
Present Value of Net Toll Revenue  (98.0) (37.0) 

Initial Capital Cost of Toll Collection System 91.6 60.5 

Total Highway Construction Costs  1,366.1 371.0 

Life-Cycle Surplus/(Shortfall) (1,555.7) (468.5) 
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Table 7.11 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for Project A-1.  Note that the financial analysis pre-
sented here excludes the financial impact of the initial capital costs related to the toll 
collection system and highway widening.  To get from gross revenue to net revenue, 
subtract non-collection of tolls (evasion), operating costs, and recurring reinvestment in 
the system.  Positive net revenues for Project A-1 are not generated until after 2030.  Sig-
nificant toll collection capital costs are projected every eight years for Project A-1 for major 
toll collection infrastructure replacement.  One such replacement cycles falls in 2030 and it 
is reflected in the recurring capital costs for that year. 

Table 7.11 Annual Toll Revenue and Expense Estimates 
Concept A-1 –  I-95 Express Toll Lanes 
(Millions of Year-of-Expenditure Dollars) 

   Annual Costs  

Year Average Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $2.04 $0.8 $0.0 $7.0 $0.2 $(6.4) 

2020 $2.37 $1.9 $0.1 $8.1 $0.3 $(6.6) 

2025 $2.75 $4.5 $0.2 $9.5 $0.6 $(5.8) 

2030 $3.18 $11.0 $0.5 $11.3 $73.7 $(74.5) 

2035 $3.69 $18.7 $0.9 $13.3 $0.7 $3.9 

2040 $4.28 $31.9 $1.6 $17.7 $0.6 $12.1 

 

Table 7.12 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for Project A-2.  Note that the financial analysis pre-
sented here excludes the financial impact of the initial capital costs related to the toll 
collection system and highway widening.  To get from gross revenue to net revenue, 
subtract non-collection of tolls (evasion), operating costs, and recurring reinvestment in 
the system.  Positive net revenues for Project A-2 are not generated until after 2030.  Sig-
nificant toll collection capital costs are projected every eight years for Project A-2 for major 
toll collection infrastructure replacement.  One such replacement cycles falls in 2030 and it 
is reflected in the recurring capital costs for that year. 
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Table 7.12 Annual Toll Revenue and Expense Estimates 
Concept A-2 – I-84 Express Toll Lanes 
(Millions of Year-of-Expenditure Dollars) 

   Annual Costs  

Year Average Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $2.04 $1.4 $0.1 $4.9 $0.2 $(3.8) 

2020 $2.39 $2.8 $0.1 $5.6 $0.3 $(3.3) 

2025 $2.81 $5.4 $0.3 $6.6 $0.5 $(2.0) 

2030 $3.29 $10.6 $0.5 $7.8 $40.6 $(38.3) 

2035 $3.82 $15.7 $0.8 $9.2 $0.3 $5.4 

2040 $4.42 $23.3 $1.2 $10.8 $0.2 $11.0 
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8.0 Concept B – Border Tolling at 
Major Highways 

Overview and Project Description 

The goal of the Border Tolling Concept is revenue generation, with the funds then poten-
tially used to finance various transportation improvements, although not necessarily near 
these border crossings.  This concept involves collecting tolls at the following limited-
access crossings between Connecticut and its neighboring states as shown in Figure 8.1: 

• I-95 – New York; 

• I-95 – Rhode Island; 

• I-84 – New York; 

• I-84 – Massachusetts; 

• Route 15 – New York; 

• I-91 – Massachusetts; 

• I-395 – Massachusetts; and 

• Route 6 – Rhode Island. 
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Figure 8.1 Concept B – Border Tolling at Major Highways 

 

All border locations were assumed to have the same toll, and the toll level would be con-
stant all day.  Three levels of toll were evaluated, as shown in Table 8.1: 

Table 8.1 Toll Rates for Concept B – Border Tolling  

Class Level 1 Level 2 Level 3 

Car $1.00 $3.00 $5.00 

Van $1.50 $4.50 $7.50 

Single-Unit Truck $2.00 $6.00 $10.00 

Tractor-Trailer Combination $3.00 $9.00 $15.00 
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� 8.1 Institutional and Legal 
Existing roads leading to borders with other states potentially could be tolled under the 
Interstate System Reconstruction and Rehabilitation Toll Pilot Program, which applies if 
and when the Interstate highways are in need of reconstruction or rehabilitation.  How-
ever, it appears that all revenue collected under this program must be used for only debt 
service, reasonable return on investment of any private person financing the project, and 
any costs necessary for the improvement of and the proper operation and maintenance of 
the road being tolled, which may limit the potential use of revenue from this concept con-
siderably. 

Depending on how a border tolling program is structured, there may be issues with the 
U.S. Constitution’s Interstate Commerce Clause.  The commerce clause dictates that where 
the burden of a state regulation falls on interstate commerce in favor of local business and 
trade, the regulation is generally invalid.  This has been the topic of discussion lately in 
both Massachusetts and Illinois where holders of an electronic transponder were given toll 
discounts.  In both cases, state residents were either given a discount on the transponders 
or were exclusively allowed to purchase them.30,31  While a full legal opinion on this con-
cept may be warranted, for purposes of this report CS conducted a preliminary review of 
some recent case law which discusses the commerce clause questions border tolling might 
raise. 

The commerce clause of the United States Constitution grants Congress the authority to 
“regulate Commerce... among the several states.”  U.S. Const. art. I, § 8, cl. 3.  The clause 
contains both an affirmative grant of power and a “further, negative command, known as 
the dormant commerce clause... that prevents a State from... placing burdens on the flow 
of commerce across its borders that commerce wholly within those borders would not 
bear.”  Am. Trucking Ass’ns, Inc. v. Mich. Pub. Serv. Comm’n, 545 U.S. 429, 433, 125 S. Ct. 
2419, 162 L. Ed. 2d 407 (2005). 

A state law or policy violates the dormant commerce clause if it “clearly discriminates 
against interstate commerce in favor of intrastate commerce” or “if it imposes a burden on 
interstate commerce incommensurate with the local benefits secured.” Grand River Enters. 
Six Nations. Ltd. v. Pryor, 425 F.3d 158, 168 (2d Circle 2005).  The dormant commerce 
clause is designed to “prevent economic protectionism and retaliation between states and 
to allow markets to flourish across state borders, thus prohibiting ‘laws that would 
excite... jealousies and retaliatory measures between the states.’” Ben Oehrleins & Sons & 
Daughters, Inc. v. Hennepin County, 115 F.3d 1372, 1382 (8th Circle 1997). 

                                                      
30 Guilfoil, J., Pike Sued for Fast Lane, E-Z Pass Toll Differences, The Boston Globe, [http://

www.boston.com/news/local/articles/2008/10/11/pike_sued_for_fast_lane_e_zpass_toll_
differences/], 11 October 2008. 

31 Associated Press. Illinois tolls to double for some, Milwaukee Journal Sentinel, [http://
www.jsonline.com/story/index.aspx?id=263052], 30 September 2004. 
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Most of the recent case law CS reviewed on commerce clause challenges to tolling origi-
nated in Massachusetts, and specifically on tolling programs in Boston for the Big Dig.  
There were both Federal and state court decisions that upheld every tolling practice chal-
lenged as violative of the Commerce Clause – charging lower tolls for transponder users, 
charging lower tolls for some sister-transponder programs but not others, and charging 
much lower tolls for residents of some Boston areas.   

The most recent case was Kelen v. Mass. Tpk. Auth., 22 Mass. L. Rep. 456 (Mass. Super. Ct. 
2007).  Two plaintiffs, one from Massachusetts and the other from out-of-state, each chal-
lenged the toll program that charged them $2.50 but Boston residents only about $.50 to 
use the same facilities.  They raised equal protection claims, privileges and immunities 
claims, and commerce clause claims.  They lost on all counts, on motions to dismiss.  This 
means that taking every fact they pled as true, the court found they had no cause of action.  
However, in language which does not appear essential to its holding, the Kelen case spe-
cifically mentioned “borders,” stating:  “The plaintiffs fail to allege that the toll program 
has any impact at all on interstate commerce. The toll gates are not situated around the 
borders of Massachusetts, but instead are located in central locations in and around 
Boston. These tolls do not prevent any person access to the Commonwealth. Any burden 
on interstate commerce here is negligible, if it exists at all.”   

An earlier Federal case, Doran v. Mass. Tpk. Auth., 348 F.3d 315 (Ist Cir 2003), upheld the 
tolling practice of giving $0.50 FASTLANE discounts to users of transponders purchased 
in Massachusetts and several surrounding states, but not other states.  The reason was 
because the choice was the driver’s, and the Court of Appeals concluded that a driver’s 
“anticipated frequency of use” of the particular roadway is the primary factor determining 
whether a driver will join the discount program. Applying “the frequency calculus,” the 
court found that the program created no resident versus nonresident classification.  Id. at 
318.  The case of Saunders v. The Port Authority of New York and New Jersey, 2004 U.S. 
Dist. LEXIS 8482 (DC SDNY 2004) was decided on essentially the same grounds, and 
involved discounts for transponder users for certain bridges and tunnel entrance tolls to 
New York.   

Some states have toll facilities that have toll booths essentially at the state line.  Both 
Indiana and Ohio have their turnpikes tolled for the entire width of their states.  There 
also are instances where a toll from one state into another is only charged one way.  Fur-
ther, the Pennsylvania Turnpike and PennDOT applied recently to toll all of I-80, but this 
application was denied by FHWA for reasons unrelated to the proposed toll locations.  
However, as part of that proposal, short trips on I-80 within Pennsylvania were proposed 
to have no toll charged, a concept called the “toll incentive.”  Essentially, Pennsylvania 
residents using I-80 for a distance of one or two exits would not be charged a toll, and 
certain news stories reported that trucking associations might have filed legal challenges 
based upon that “toll incentive” concept as a violation of the commerce clause.   

In summary, based upon the case law CS reviewed, it appears that having tolls at the state 
border has not been found to be a per se violation of the commerce clause.  This is in fact 
in place in other states.  However, whether it is constitutionally permissible to place tolls 
at a border and have tolling practices that give discounts (or free passage) to in-state 
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drivers does not appear to have been decided.  Given the actual and threatened litigation 
surrounding tolling practices in other states, it would seem that there is a high probability 
that a legal challenge to border tolling will occur. 

A separate issue is whether FHWA will approve the conversion.  On this issue, it is 
observed that FHWA based its decision on the PennDOT tolling conversion application on 
a strict reading of the statutes on the issue of use of the toll revenues.  Again, although not 
part of the decision document, given FHWA’s anecdotal aversion to third-party legal 
challenges, the “toll incentive” and threatened litigation may have influenced FHWA, as 
well. 

� 8.2 Technology and Deployment  

Construction 

No major construction would be needed for this concept other than installation of tolling 
gantries, and creation of the back office infrastructure. 

Toll Collection Concept 

Tolls would be collected at a single point on each entry (or exit) made.  Tolls could be col-
lected in one direction or in both directions.  For purposes of this preliminary study, we 
assumed that tolls would be collected in both directions. 

Technology and Roadside Components 

This concept would require a toll gantry at every tolled entrance/exit to the State.  Gan-
tries would need to cover all lanes for which a toll is due (e.g., depending on whether the 
toll is inbound only or both inbound and outbound).  Since all vehicles would be tolled, 
the roadside equipment would need to deal with and distinguish between cars, trucks, 
and motorbikes.  This means image capture equipment would need to be front and rear 
facing to ensure that all vehicles can be identified. 

Payment Types 

Since all road users crossing the border on major highways will be required to pay a toll, 
and that there may be a high number of occasional users, it is not feasible to mandate that 
all vehicles be equipped with a transponder.  Therefore, video billing must supplement 
transponder billing, possibly with a higher toll to cover increased costs.  Given the high 
volume of traffic and the interstate-nature of the tolled corridors, it is unlikely that the 
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system would require preregistration, although a preregistration option, potentially at a 
lower toll to encourage its use could be an option.   

Toll Policy 

Because the decision to cross the toll barrier is made far from the tolling point (i.e., at the 
point of origin), dynamic tolling would not be appropriate.  This leaves either variable 
time-based tolling with a published schedule or flat tolling.  Higher tolls for trucks also 
are likely. 

Toll Program Operation 

By definition, a large number of out-of-state traffic is likely to incur tolls with the border 
tolling concept.  Therefore, it is essential to have robust interfaces with vehicle registration 
databases to ensure collection of toll payments and violation enforcement.  Because of the 
nature of geographic distribution of the tolling points, it will be a challenge to provide an 
adequate walk-in center.  Instead, a retail channel or widespread customer kiosks may 
need to be deployed in order to collect payments.  It is anticipated that a kiosk processing 
several hundred payments a day could pay for itself in terms of video billing cost savings.  
Provision of this collection method would be determined by how many unbankable cus-
tomers exist and it can address equity concerns even if the daily collection rate does not 
justify deployment based on cost alone. 

Interoperable Programs 

Due to the complexity and, therefore, cost of using license plate images, leveraging the 
E-ZPass network to achieve as high a penetration of tag-based customers is the most cost-
effective solution.  Any transactions collected via tag are not subject to leakage due to 
camera, weather, or DMV lookup issues.  Furthermore, the cost of collecting a tag-based 
transaction is likely to be 10 to 50 percent of the cost of collecting a video image transac-
tion.  Most agencies in the Northeast are seeing a 70 to 80 percent E-ZPass tag penetration 
rate, which significantly reduces the overall collection costs.  The London Congestion 
Charge – which is based solely on license plate technology in an environment with little 
plate variation – has very high collection costs. 

� 8.3 Potential PPP Approaches 

The design, construction, and installation of toll collection gantries and equipment could 
be delivered through a design-build or construction-manager at risk approach.  Since 
Connecticut lacks tolling expertise within state government, the turnkey construction and 
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operation of border tolling locations could be appropriately delegated to the private sec-
tor, either through two contracts (design-build and operations and maintenance) or 
through one DBOM contract supported by a one-time, up-front, debt financed capital 
payment and a percentage of toll revenues collected, or a DBFO supported by a percent-
age of toll revenues.  Proposal selection could be based on lowest capital and/or toll 
collection percentage proposed.   

Since this concept involves tolling existing highways, using a long-term concession 
agreement where the private sector takes revenue risk and is responsible for toll setting 
would be difficult to justify from a policy perspective.   

� 8.4 Privacy  

This concept only tolls the major entry points into the State, and so no equivalent, non-
tolled alternatives exist for users who do not want to disclose any personal information.  
This means that if a user wishes to avoid disclosing information, they will need to take an 
alternative non-tolled entry that may be slower or less convenient for them and, therefore, 
is not an equivalent option.  Users that do enter the State at the tolled points are only 
revealing single point journey information. 

� 8.5 Technical Analysis of Concept B – Border Tolling at 
Major Highways 

Transportation Impacts 

We obtained average daily traffic (ADT) and vehicle classification data for locations near 
the borders from the Connecticut Department of Transportation (ConnDOT) and esti-
mated 2015 and 2030 volumes based on future trend lines established in 2008 by 
ConnDOT’s Bureau of Policy and Planning.   

The analysis looks at “direct” and “diversion” routes, with the diversion routes usually 
involving getting off the main highway immediately before the tolling location, and get-
ting back on immediately after.  In order to estimate traveler response to tolls, we 
estimated the travel time that would be expected if a driver were to stay on the highway 
and compared it to the travel time of the best alternative route (or routes).  Since traffic 
diverting off the main highway onto the second-best alternative will slow traffic on that 
alternative we adjusted our estimates of travel time on the alternative route accordingly.  
Typically, that second-best diversion route involved getting off the main highway in 
advance of the toll, and getting back on after the toll.  Part of the diversion route was typi-
cally in the adjoining state.  We then converted the total cost of time for both routes into a 



 

Connecticut Electronic Tolls and Congestion Pricing Study –  Draft Final (February 2009) 
Draft Final Report – Volume 2:  Background Report 

8-8 Cambridge Systematics, Inc. 

dollar equivalent, added in the cost of the toll, and compared the two values to estimate 
the likely diversion of traffic to alternative routes (and retention of traffic at the toll collec-
tion point). 

The value of time for cars was established using the methodology presented in the Tool 
for Rush-Hour User Charge Evaluation (TRUCE 3.0) model developed by FHWA, using 
various socioeconomic data from the Bureau of Labor Statistics (BLS) and the U.S. Census 
Bureau for communities along each corridor.  Whereas the value of time for cars is more 
regionally specific, separate values of time for vans, single-unit trucks, and tractor trailers 
were established and used for all study corridors.  These values were based on a study 
recently conducted by Cambridge Systematic in Vancouver, British Columbia.  In this 
application, the diversion model uses the same trip length for each class of vehicle, 
following either the highway or the diversion route.  

Current speeds for the relevant section of the highways and along the diversion routes 
were estimated from values obtained from multiple directional and interactive mapping 
web sites, from data on hourly and daily traffic levels, and from volume-to-capacity (V/C) 
ratios for these corridor crossing areas.  The speeds for future analysis years were lowered 
using speed-flow curves to reflect the growth of the traffic by those years.  We assumed 
that no significant improvements would occur to either the highways or the bypass road-
ways in these corridors. 

The end result includes estimates of the diversion from the highway under various tolling 
scenarios for each vehicle class, the number of tolled vehicles and associated toll revenues, 
and the approximate changes in VMT and Vehicle Hours Traveled (VHT). 

Diversion to Alternate Routes and Overall Impacts on VMT and VHT 

The border crossing concept evaluated the frequency with which drivers would choose to 
take a diversion route to avoid the border toll.  The diversion routes established are the 
shortest travel distance between the end points of the study corridor along routes within 
reasonable proximity to the respective corridors, providing a potentially viable option for 
diverted traffic.  The main assumption is that many of the travelers diverting would want 
to get back onto the highway after avoiding the toll, which is why the highway and diver-
sion route distances are relatively similar in length.  Table 8.2 presents the diversion 
routes and their corresponding lengths that were used to evaluate each of the border 
crossings.  Derived from mapping sources and knowledge of the area, these routes were 
selected as potentially reasonable alternative routes for those choosing to avoid the toll. 
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Table 8.2 Diversion Routes for Concept B – Border Tolling  

  Length in Miles 
Border Diversion Route Direct  Diversion  

I-95 – New York Route 1 and Louden Road 2.32 2.80 

I-95 – Rhode Island Route 3 and Route 216 1.08 1.66 

I-84 – New York Route 202/6 4.61 5.10 

I-84 – Massachusetts Breakneck Road 4.32 4.85 

Route 15 – New York North Ridge Street (New York) and Route 120 (Connecticut) 4.25 5.14 

I-395 – Rhode Island Route 123 2.66 3.47 

I-91 – Massachusetts Route 5 3.92 4.02 

Route 6 – Rhode Island I-395 and Route 101 and Route 94 8.0 13.25 

 

Table 8.3 shows the projected level of diversion at each crossing and the percentage of 
total highway vehicles that would divert.  The I-95 border crossing with New York has 
few reasonable diversion routes, therefore, we would expect diversion to be low (one per-
cent at the lowest toll rate, up to 15 percent at the highest toll rate).  The I-95 border 
crossing at Rhode Island, on the other hand, would be expected to have much higher 
diversion in percentage terms – almost 13 percent at the lowest toll rate and almost 30 per-
cent at the highest toll rate.  

Table 8.3 Diverted Vehicles at Border Crossings by Toll Level:   
2015 and 2030 
Concept B – Border Tolling 

2015   
Toll Level 1 Toll Level 2 Toll Level 3 

Border Crossings 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
I-95 at New York Border 1,502 1.00% 14,184 9.44% 23,663 15.75% 

I-95 at Rhode Island Border 5,459 12.89% 10,516 24.84% 12,588 29.73% 

I-84 at New York Border 4,361 5.29% 12,123 14.71% 17,534 21.28% 

I-84 at Massachusetts Border 5,049 9.45% 11,523 21.55% 13,883 25.97% 

I-91 at Massachusetts Border 1,160 1.34% 8,618 9.97% 16,345 18.91% 

SR at 6 Rhode Island Border  467 4.60% 628 6.19% 1,502 14.79% 

I-395 at Massachusetts Border 3,455 13.79% 6,048 24.14% 7,234 28.87% 

Route at 15 New York Border 517 1.00% 5,173 8.94% 8,277 16.00% 
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Table 8.3 Diverted Vehicles at Border Crossings by Toll Level:   
2015 and 2030 (continued) 
Concept B – Border Tolling 

2030   
Toll Level 1 Toll Level 2 Toll Level 3 

Border Crossings 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
Number of 

Vehicles 

Percent of 
Total 

Vehicles 
I-95 at New York Border 1,711 1.00% 16,154 9.44% 26,950 15.75% 

I-95 at Rhode Island Border 6,217 12.89% 11,977 24.84% 14,337 29.73% 

I-84 at New York Border 4,966 5.29% 13,807 14.71% 19,969 21.28% 

I-84 at Massachusetts Border 5,751 9.45% 13,123 21.55% 15,811 25.97% 

I-91 at Massachusetts Border 1,321 1.34% 9,814 9.97% 18,615 18.91% 

SR at 6 Rhode Island Border  531 4.60% 716 6.19% 1,710 14.79% 

I-395 at Massachusetts Border 3,935 13.79% 6,888 24.14% 8,239 28.87% 

Route at 15 New York Border 589 1.00% 5,892 8.94% 9,427 16.00% 

 

Tolls at the borders would result in some drivers using routes that take longer than their 
current routes, causing significant increases in VHT.  For Toll Level 2 (Table 8.4), we 
would expect VHT at the border crossing to increase by 64 percent at the I-95 crossing 
with New York and by 99 percent at the border crossing with Rhode Island.  Double-digit 
percentage increases in VHT are expected at all of the border crossings in 2015.  The 
Technical Appendix (Volume 3) provides additional details of this analysis for other toll 
rates and years. 

Since the alternative routes are typically not much further than the route that uses the 
main highway, the changes in VMT are expected to be relatively minor.  In some cases, the 
alternative route involves fewer miles, but since speeds are so much slower, VHT degra-
dation is significant. 

Table 8.4 VMT, VHT, and Speed Changes  
Concept B – Border Tolling 

 I-95 at New York  Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 348,528.96 355,337.20 6,808.24 1.95%  396,935.76 404,689.59 7,753.83 1.95% 

VHT 5,361.98 8,827.20 3,465.22 64.63%  6,106.70 10,053.20 3,946.50 64.63% 

Average Speed 65.00 40.25 -24.75 -38.07%  65.00 40.25 -24.75 -38.07% 
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Table 8.4 VMT, VHT, and Speed Changes (continued) 
Concept B – Border Tolling 

 I-95 at Rhode Island Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 45,722.88 51,822.27 6,099.39 13.34%  52,073.28 59,019.81 6,946.53 13.34% 

VHT 703.43 1,401.54 698.11 99.24%  801.13 1,596.20 795.07 99.24% 

Average Speed 65.00 36.98 -28.02 -43.12%  65.00 36.98 -28.02 -43.12% 
          

 I-84 at New York Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 379,882.44 385,822.75 5,940.31 1.56%  432,643.89 439,409.25 6,765.36 1.56% 

VHT 5,844.35 8,075.93 2,231.58 38.18%  6,656.06 9,197.58 2,541.52 38.18% 

Average Speed 65.00 47.77 -17.23 -26.50%  65.00 47.77 -17.23 -26.50% 
          

 I-84 at Massachusetts Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 230,947.20 237,054.16 6,106.96 2.64%  263,023.20 269,978.34 6,955.14 2.64% 

VHT 3,553.03 4,650.04 1,097.01 30.88%  4,046.51 5,295.88 1,249.37 30.88% 

Average Speed 65.00 50.98 -14.02 -21.57%  65.00 50.98 -14.02 -21.57% 
          

 I-395 at Massachusetts Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 66,648.96 71,547.75 4,898.79 7.35%  75,905.76 81,484.94 5,579.18 7.35% 

VHT 1,025.37 1,477.41 452.04 44.09%  1,167.78 1,682.61 514.82 44.09% 

Average Speed 65.00 48.43 -16.57 -25.50%  65.00 48.43 -16.57 -25.50% 
          

 I-91 at Massachusetts Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 338,899.68 339,761.44 861.76 0.25%  385,969.08 386,950.52 981.44 0.25% 

VHT 5,213.84 7,003.64 1,789.80 34.33%  5,937.99 7,976.37 2,038.38 34.33% 

Average Speed 65.00 48.51 -16.49 -25.37%  65.00 48.51 -16.49 -25.37% 
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Table 8.4 VMT, VHT, and Speed Changes (continued) 
Concept B – Border Tolling 

 Route 15 at New York Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 219,861.00 224,465.15 4,604.15 2.09%  250,397.25 255,640.86 5,243.61 2.09% 

VHT 4,397.22 5,730.18 1,332.96 30.31%  5,007.95 6,526.04 1,518.09 30.31% 

Average Speed 50.00 39.17 -10.83 -21.66%  50.00 39.17 -10.83 -21.66% 
          

 Route 6 at Rhode Island Border 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 81,216.00 84,515.24 3,299.24 4.06%  92,496.00 96,253.47 3,757.47 4.06% 

VHT 1,624.32 1,801.33 177.01 10.90%  1,849.92 2,051.51 201.59 10.90% 

Average Speed 50.00 46.92 -3.08 -6.16%  50.00 46.92 -3.08 -6.16% 

 

Impact on Highway and Local Roadway Traffic Operations 

We estimated the impact of traffic that would be expected to divert off of the main high-
way on the alternative routes.  The discussion below uses the potential impacts of Toll 
Level 2 car and truck tolls in 2015 as an illustrative example of likely impacts under this 
tolling concept.  Diversions for the other toll levels would be higher or lower, and diver-
sions in subsequent years would be higher (see the Appendix for actual results under Toll 
Levels 1 and 3).  All daily and hourly figures are for total diverted vehicles (cars and 
trucks) in both directions combined. 

I-95 at New York Border – About 14,000 vehicles would be diverted on a daily basis, or 
approximately 1,400 in the highest peak hour.  (A peak hour to daily volume ratio of 
10 percent is assumed as an industry standard.)  Eastbound traffic would likely exit onto 
I-287 and then Route 1 through Port Chester, returning to the highway via Byram Avenue.  
In the westbound direction, vehicles would exit in Byram and follow the same route in 
reverse.  Putting 1,400 vehicles onto Route 1 would have a significant impact on traffic and 
the surrounding communities.  Traffic already is heavy in these periods, and this added 
traffic could create significant back-ups at signalized intersections along the route, affect 
turning movements, and cause back-ups on ramps.  Possibly of more importance would 
be the impact on downtown Port Chester and the downtown business district of Byram.  
Given the volume of traffic and high number of trucks, safety would be a critical concern 
to these local communities, particularly in Byram where the roadway is much narrower.  
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Route 15 at New York Border – About 5,200 vehicles per day (520 in the peak hour) 
would be diverted.  Vehicles traveling eastbound and going to locations north of Route 15 
and east of Route 7 in Norwalk would likely stay on the highway because of a lack of east-
west roadways.  Vehicles traveling eastbound to locations south of Route 15 or beyond 
Route 7 would most likely divert to Route 1 via I-287 and would use I-95 entering at 
Byram.  These vehicles could then return to Route 15 at Route 7 in Norwalk or via other 
connecting highways further east.  Westbound vehicles would follow the same paths in 
reverse.  Moderate overall impacts would be expected.  However, these vehicles would 
add to the traffic already diverted from I-95, increasing the traffic and safety impacts in 
downtown Port Chester and Byram, as described above. 

I-84 at New York Border – About 13,800 vehicles per day (1,380 in the peak hour) would 
be diverted.  Vehicles crossing the border in either direction could use Route 6/202, which 
runs parallel to the highway.  The diversion of heavy trucks would be an issue although 
the overall numbers in any given hour would be relatively small.  Route 6/202 which par-
allels I-84 is a commercial corridor in Danbury with a lower intensity of use in the New 
York section.  It is capable of handling the additional traffic albeit with some additional 
congestion and ramp delays, and community impacts would be minimal give the nature 
of the surrounding land uses. 

I-91 at Massachusetts Border – About 1,000 vehicles per day would be diverted (100 in the 
peak hour).  Vehicles crossing the state line going southbound could exit onto Route 5 at 
Agawam, and could return at exit 49 in Connecticut.  Vehicles going northbound would 
make the reverse movement.  Once again, the numbers are too small to measurably affect 
traffic.  Route 5 is a heavily traveled roadway.  As a result, the additional traffic could be 
accommodated with some congestion impacts, but with minimal impact on the sur-
rounding community. 

I-84 at Massachusetts Border – About 8,100 vehicles daily (810 in the peak hour) would be 
diverted onto local roads between exit 74 in Union and the first entrance to I-84 in 
Massachusetts.  Traffic diverted from I-84 would have to use local roadways located in a 
mostly low-density rural/residential area.  Thus, the additional traffic could have an 
impact on community character.  Safety also would be a concern as the roads are not built 
for high volumes/speeds or the capacity to handle large commercial vehicles. 

I-395 at Massachusetts Border – About 6,900 vehicles would be diverted daily (690 in the 
peak hour).  I-395 is paralleled by Route 193 and Route 12, both of which have entrances 
and exits near the border in both states.  Routes 193 and 12 are two-lane state highways.  
The combination of the two could carry the additional volume.  However, given the low 
intensity of uses along these roadways, there would be some safety concerns with the 
additional volume and travel speed. 

Route 6 at Rhode Island Border – Less than 630 vehicles would be diverted daily (63 in 
the peak hour).  There are two options for diverted traffic entering and exiting on Route 6; 
one would be to use local roads in and around Killingly, and the second would be to take 
Route 101 where it meets Route 6 several miles into Rhode Island.  For Route 6, the num-
ber of diverted vehicles would be a minimal increase, with no impact expected. 
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I-95 at Rhode Island Border – About 10,500 vehicles would be diverted daily (roughly 
1,000 in the peak hour).  Going eastbound, traffic would use exit 93 in North Stonington, 
and immediately enter on Exit 1 in Rhode Island, using Route 184.  Westbound traffic 
could do the same thing in reverse.  The anticipated impact would be highly localized 
along Route 184 in an area of very little development.  The major impact in this area could 
be ramp delays and traffic queuing to get onto the highway. 

 Transit Impacts 

The following are discussions of the potential transit-related issues raised under the bor-
der tolling concepts at the eight proposed locations.  Estimates are for 2015, and for the 
mid-level (Level 2) tolls, and figures for 2030 would be approximately 15 percent higher.  
The daily and hourly diversion figures in the transit discussion represent diverted cars 
only, in both directions combined.   

I-95 and Route 15 – In the southwest, border tolling applies to Interstate 95 and 
Connecticut Route 15 at the New York border.  These routes are parallel to one another 
and parallel to the Metro-North Railroad.  For interstate trips, the transit services that 
would accommodate traffic diverted from highway tolling include Metro-North, Amtrak 
(regional and long-distance rail), the I-Bus (operated by CTTransit), and selected local bus 
routes, including CTTransit’s Routes 11A and 11B which connect Port Chester, New York 
to Greenwich and Stamford.  

The number of automobile diversions on I-95 at the New York border is estimated at 
approximately 11,500 cars only (trucks have been factored out) daily or roughly 1,100 cars 
in both directions (combined) during the morning or evening peak hour.  Assuming an 
average car occupancy of 1.2 persons (1,379 person trips) and a potential transit mode 
share of these person trips of up to 10 percent, this accounts for an estimated 138 person 
trips diverted to transit in each direction during the peak hours.  This relatively low vol-
ume of trips can be accommodated by the current transit network.  

While Route 15 is not directly served by transit, some market overlap may exist with the 
I-95 corridor.  The number of car trips expected to be diverted from Route 15 as a result of 
border tolling is approximately 5,200 daily or roughly 520 cars during the peak hour in 
both directions.  This would result in additional transit demand slightly lower than the 
I-95 corridor as outlined above. 

At Connecticut’s southeastern border with Rhode Island, existing transit options in the 
I-95 corridor are limited.  Amtrak provides interstate rail service between Boston and New 
York, including stops at New London, New Haven, and other intermediate points.  Short 
trips diverted from I-95 due to tolling are not likely to be transferred to Amtrak’s service.  
Shoreline East offers commuter rail service from New London west to New Haven. 

Interstate trips subject to tolling on I-95 between Connecticut and Rhode Island result in 
even fewer trip diversions – an estimated 6,200 cars daily or roughly 620 cars during the 
morning or evening peak hours.  An occupancy rate of 1.2 trips per car results in 744 total 
person trips, or 372 trips diverted in each direction during the peak one-hour periods.  A 
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10 percent transit mode share results in only 37 potential trips in each direction during the 
peak hours. 

The Southeast Area Transit Authority (SEAT) provides corridor service along I-95 from 
New London to North Stonington, but does not cross into Rhode Island.  SEAT also pro-
vides local service along the corridor from East Lyme to North Stonington.   

Additional investment would be required in regional transit services to provide alterna-
tives for interstate transit between Connecticut and Rhode Island in the I-95 corridor.  

I-84 – Limited transit service exists at the I-84 crossing at the New York state line other 
than local bus service in Danbury.  Peter Pan operates some commuter bus service in the 
corridor toward Waterbury and Hartford.  This service could benefit from additional fre-
quency and provide an alternative for trips diverted from I-84 due to tolling.  Enhanced 
local shuttle services also could feed the commuter bus network to provide additional 
incentive and capacity for transit usage in mid-distance trips to Waterbury, Hartford or 
points south, including Stamford. 

At the New York border, the number of anticipated car diversions from I-84 as a result of 
tolling is 9,582 daily or 958 cars in both directions during a single peak hour (morning or 
evening).  Assuming 1.2 persons per car, this represents 1,150 potential trips diverted from 
the highway.  If 10 percent were to switch to transit, this would lead to 115 trips in both 
directions during a peak hour, or 57 trips in each direction.  Assuming appropriate origins 
and destinations, even the limited transit available now on the I-84 corridor would be able 
to accommodate such an increase without major investment. 

At the Massachusetts border, the I-84 corridor does not feature viable transit alternatives.  
A total of 7,530 cars daily or 753 car in a peak hour are expected to divert from I-84 as a 
result of border tolling.  Using a 1.2 person per car occupancy rate this represents 904 per-
son trips.  While transit is not a viable option at present, a 10 percent transit mode share of 
these diversions would still only account for 45 person trips in each direction during the 
morning and evening peak-hour periods.  

I-395 – The Northeastern Connecticut Transit District (NCTD) operates some flexible route 
service along the I-395 corridor in Killingly, Putnam, and Thompson.  These services 
would not accommodate interstate travel subject to border tolling, but could provide 
access and feeder service to future regional and interstate bus services.  Demand in this 
area would be limited, however, and unlikely to support major transit service investments 
in the near term. 

Anticipated car trip diversions from I-395 are minimal; 4,678 daily or 468 peak-hour cars 
would divert from the highway, representing 562 peak-hour person trips assuming aver-
age vehicle occupancy of 1.2 persons, in the event of new border tolling.  A 10 percent 
transit mode share would thus result in 56 trips total, or 28 transit trips in each direction. 

Route 6 – The only transit services in the Route 6 border crossing are CTTransit’s 
Willimantic Express buses from Windham/Willimantic west into Hartford.  The 
Windham Region Transit District (WRTD) operates some local bus service in the vicinity 
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of the corridor in Willimantic.  No transit services cross into Rhode Island from eastern 
Connecticut.  Regardless, the number of anticipated trip diversions (from cars) is negligi-
ble at roughly 438 cars daily and 43 cars in both directions combined during the peak 
hour.  Any transit mode share from volumes this low would be insignificant. 

I-91 – North of Hartford, the I-91 corridor is served by the Windsor Locks/Enfield Express 
Route operated by CTTransit.  Frequency on these services may not be sufficient to pro-
vide sufficient incentive to deviate from I-91 (even with tolling), yet additional investment 
in transit services from tolling revenues could provide enhanced travel options both 
locally and interstate.  Ultimately, because these services terminate within Connecticut, 
the express routes are only viable as an alternative to border tolling if park-and-ride loca-
tions are easily accessible from local roads not subject to a border toll.  

An estimated 6,828 cars daily or 683 cars in the peak hour are expected to divert from I-91 
as a result of border tolling, or 820 peak-hour person trips.  A 10 percent transit mode 
share would result in 82 trips in both directions during the single morning or evening 
peak hour, or 41 trips in each direction.  This demand would be easily accommodated by 
transit to the extent that existing services that terminate south of the state line could attract 
new users via local roads and park-and-ride facilities. 

The I-91 corridor has limited Amtrak rail service between Massachusetts and Connecticut 
(and points south).  Commuter rail service from New Haven to Springfield, Massachusetts 
currently is being investigated.  If implemented, this would provide additional interstate 
transit options in the I-91 corridor and could be competitive with automobile trips, 
particularly in conjunction with tolling measures. 

Toll Revenue Estimates 

Annual toll revenue at Toll Level 1, 2, and 3 in 2015 would range from approximately $225 
million to $940 million in 2015, and from $256 million to $1.1 billion in 2030 (see Table 8.5).  
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Table 8.5 Estimated Annual Toll Revenue 
Concept B – Border Tolling 2015 and 2030 
2008 Dollars 

Toll Trips and Revenue Projection for Toll Level 1 
Border Crossings Toll Trips 2015 Revenue 2015 Toll Trips 2030 Revenue 2030 

I-95 at New York Border 54,284,888 $69,392,656 61,824,456 $79,030,524 

I-95 at Rhode Island Border 13,460,280 $19,453,902 15,329,764 $22,155,865 

I-84 at New York Border 28,485,758 $38,515,728 32,442,114 $43,865,135 

I-84 at Massachusetts Border 17,669,892 $27,064,786 20,124,044 $30,823,885 

I-91 at Massachusetts Border 31,132,419 $37,888,834 35,456,465 $43,151,030 

SR at 6 Rhode Island Border  3,535,188 $4,370,535 4,026,186 $4,977,553 

I-395 at Massachusetts Border 7,884,376 $10,123,602 8,979,365 $11,529,620 

Route at 15 New York Border 18,693,358 $18,693,358 21,289,720 $21,289,720 

Total 175,146,159 $225,503,401 199,472,113 $256,823,332 

Toll Trips and Revenue Projection for Toll Level 2 

Border Crossings Toll Trips 2015 Revenue 2015 Toll Trips 2030 Revenue 2030 

I-95 at New York Border 49,656,123 $190,744,086 52,612,236 $334,652,772 

I-95 at Rhode Island Border 11,614,231 $50,243,822 13,227,319 $57,222,131 

I-84 at New York Border 25,652,532 $104,164,285 29,215,384 $118,631,547 

I-84 at Massachusetts Border 15,307,166 $70,126,772 17,433,130 $79,866,745 

I-91 at Massachusetts Border 28,410,303 $103,678,619 32,356,155 $118,078,595 

SR at 6 Rhode Island Border  3,476,104 $12,765,501 3,958,896 $14,538,488 

I-395 at Massachusetts Border 6,937,960 $26,482,126 7,901,520 $30,160,315 

Route at 15 New York Border 16,993,962 $50,981,886 19,354,125 $58,062,740 

Total 158,048,381 $609,187,097 176,058,764 $811,213,333 

          

Toll Trips and Revenue Projection for Toll Level 3 

Border Crossings Toll Trips 2015 Revenue 2015 Toll Trips 2030 Revenue 2030 

I-95 at New York Border 46,196,110 $293,841,458 52,612,236 $334,652,772 

I-95 at Rhode island Border 10,857,860 $78,249,000 12,365,896 $89,116,917 

I-84 at New York Border 23,677,528 $160,050,753 26,966,073 $182,280,024 

I-84 at Massachusetts Border 14,445,643 $109,973,061 16,452,010 $127,778,105 

I-91 at Massachusetts Border 25,589,682 $156,756,206 29,143,790 $183,887,730 

SR at 6 Rhode Island Border  3,157,429 $19,407,994 3,595,961 $22,103,549 

I-395 at Massachusetts Border 6,505,036 $41,386,145 7,408,405 $48,717,280 

Route at 15 New York Border 15,861,031 $79,305,156 18,063,850 $90,319,615 

Total 146,290,318 $938,969,773 166,608,220 $1,078,855,992 

Note: Annual traffic growth based on ConnDOT’s projection of 1% annual statewide highway growth 
through 2030. 
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Implementation Requirements  

In this concept, a tolling point will be constructed at each of the eight selected border 
crossings.  It has been assumed that the toll would be applied in both directions, requiring 
a gantry on each side of the road.  Since all traffic will be tolled, the gantry will need to 
cover all lanes and will incorporate classification equipment to enable charging a different 
toll to trucks.  This concept would likely not use dynamic pricing so that traffic 
monitoring equipment and dynamic message signs for toll rates are not required as part of 
this concept.  Given the geographic spread of the tolling points, it is anticipated that new 
fiber optics would not be installed for communications but that leased data lines would be 
used.  Since this concept is not associated with provision of a highly reliable trip time 
unlike an express lanes concept, no allocation has been made for additional highway ser-
vice trucks or personnel.  CCTV cameras would not be required for traffic monitoring but 
would be used to monitor tolling equipment.  Allowance has been made for additional 
enforcement staff to provide toll evasion deterrent and toll enforcement support at each 
tolling point.   

The large number of transactions associated with this concept indicates the need for a 
fairly large back office operation comparable to some of the larger existing E-ZPass service 
centers.  However, it has been anticipated that the transactions will leverage some of the 
existing E-ZPass account holders from other states.  Given that all traffic will be tolled and 
that border crossings may see a high number of users that do not make frequent trips, a 
high level of video transaction processing has also been estimated.  Since travelers will not 
have much alternative other than to pay the toll, a fairly comprehensive customer service 
operation has been estimated involving four regional walk-in centers and partnership 
with a grocery store type chain to provide payment locations. 

Toll Collection Costs  

Table 8.6 identifies the total costs to implement and operate the border tolling project over 
30 years under the different proposed toll rates.   

Table 8.6 Life-Cycle Toll Collection Costs 
Concept B – Border Tolling 

Scenario Total Capital Cost Total O&M Cost Total 

Toll Rate 1 $338,497,396 $1,292,079,766 $1,630,577,162 

Toll Rate 2 $362,383,900 $1,575,886,293 $1,938,270,193 

Toll Rate 3 $292,327,396 $1,772,624,041 $2,064,951,437 
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The equipment installation and operations cost for this concept are fairly modest given 
that only eight border crossing need to be instrumented for a total of 16 tolling points (one 
in each direction.)  The capital costs for this concept are driven by the number of tags that 
need to be purchased over 30 years to support the anticipated account volume.  The back-
office costs are also significant due to the account and video transaction processing vol-
ume which make-up nearly 70 percent of the operating costs for toll rate 1.  The 
processing costs associated with the revenue that would need to be processed through a 
credit card merchant account also contributes a significant percentage (15 percent) to the 
ongoing O&M amount for toll rate 1. 

The principal changes for toll rate 2 are a change to the number of accounts and tags that 
are needed as well as a significant increase in revenue processing costs (up to 26 percent of 
O&M) for credit card companies due to the increased revenue. 

For toll rate 3 the principal changes over toll rate 1 are a change to the number of accounts 
and tags that are needed as well as a significant increase in revenue processing costs (up 
to 42 percent of O&M) for credit card companies due to the increased revenue. 

Implementation Strategy 

Putting tolls on existing highways has never been done before, and as a result, the pre-
implementation tasks associated with gaining consensus, legal, and regulatory authority 
to move forward are likely to be considerable.  Introduction of border tolling also may 
raise constitutional issues surrounding the Interstate Commerce Clause, which may add 
further time to the legislative tasks.  Coordination with neighboring states would be 
highly desirable and time-consuming. 

All traffic is tolled for this concept and hence the technical requirements are reasonably 
simple (compared to toll lane concepts), it also has limited geographical coverage (major 
border points only) and hence far fewer tolling points.  This simplicity will reduce the 
design, build, and test task durations accordingly, although the wide geographical spread 
of the tolling points may negate some of these gains, especially in the testing.  Industry 
estimates suggest two tolling points can be constructed per month for a project of this 
nature, but given the dispersed nature of this project, a roadside construction duration of 
around 18 months might be feasible.  It is likely a small amount of roadway construction 
will be required around the tolling points, such as enforcement pull-offs and drainage. 

Accordingly, the tasks to implement this concept, and their likely durations, are noted 
below in Table 8.7: 
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Table 8.7 Illustrative Implementation Durations 
Concept B – Border Tolling 

Task Duration 

Further Studies and Consensus Building 36 months 

Studies Sufficient for Funding 12 months 

Legislation and Funding 36 months 

Assemble Program Staff 9 months 

Procurement 12 months 

Design 6 months 

Build – Highway 12 months 

Build – Roadside Equipment 18 months 

Build – Back-Office 6 months 

Test 6 months 

Distribute Tags 6 months 

Go-Live 0 

 

Implementation Schedule 

There are many ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability. 

One such arrangement is detailed in the Gantt chart in Figure 8.2 below; this format 
allows key dependencies to be highlighted and the critical path32 to be identified (in red).  
This approach shows implementation by 2015. 

                                                      
32 The Critical Path is the set of activities that must be completed on time for the project completion 

date to be met.  Activities on the critical path have no slack time and delays to these tasks will 
delay the entire project. 
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Figure 8.2 Illustrative Implementation Schedule 
Concept B – Border Tolling 

 
 

Environment 

The border of Connecticut with New York on Interstate 95 is in a portion of coastal 
Connecticut often referred to as the ‘Gold Coast’ due to its relative wealth.  It is a highly 
developed suburban area with compact communities featuring cohesive, pedestrian-scale 
and aesthetic village centers.  The border of Connecticut at I-84 near Danbury is a mixture 
of medium density suburban uses with several large undeveloped properties or vacant 
properties proposed for redevelopment.  The border of Connecticut with Rhode Island on 
I-95 is much less densely developed.  The border of Connecticut with Massachusetts on 
Interstates 84 and 91 and with Rhode Island on I-395 are largely low-density residential 
and rural.  

Concept B is expected to have some minor adverse impacts associated with the diversion 
of traffic onto local roads at the border tolls.  The nature of these impacts could include the 
following, as highlighted in Table 8.8 and Figure 8.3. 

• Water Quality – Some potential for exposure to hazardous materials and degradation 
of stormwater runoff with additional local traffic. 

• Air Quality – Some increase in congestion on local roads; large numbers of motorists 
may travel fairly short distances on local roads to avoid paying border tolls.  Volatile 
organic compounds (VOC), a precursor to ozone, emissions increase with this concept 
largely because the VOC emissions rate is higher for arterials than for freeways.  Car-
bon monoxide emissions increase as well.  

• Community Disruption – Added traffic congestion on local roads can result in barri-
ers to ease of access to residences and/or businesses along diversion routes, increased 
traffic noise, and conflicts with the pedestrian-scale, aesthetic setting. 
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• Bicycle and Pedestrian Travel – Additional motor vehicles on the diversion routes 
may have a negative impact on bicyclists and pedestrians, creating additional travel 
time, noise, air pollution, and safety concerns for them. 

• Noise – Additional traffic can elevate noise levels locally somewhat. 

• Energy Use – The average speed of travel decreases for vehicles traveling on local 
roads while increases for vehicles traveling on limited-access highways.  However, if 
there are delays on local roads due to added congestion, fuel consumption may 
increase. 

Table 8.8 Environmental Impact Summary 
Concept B – Border Tolling 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor Adverse 1 = Byram River 
5 = Mashapaug Pond 
6 = Little Pond 
7 = Bog Meadow Reservoir/ 
      Alva Chase Reservoir 

Air Quality (AQ) Yes Minor Adverse All diversion routes 

Social/Community    

Community Disruption (CD) Yes Minor Adverse 1 = Route 1 (Commercial) 
2 = North Ridge Road (Residential) 
4 = Route 5 (Residential) 

Bicycle and Pedestrian (BP) Yes Minor Adverse Motorist diversions onto arterials 

Noise (NS) Yes Minor Adverse 1 =Greenwich (New Lebanon School) 
4 = Enfield (Bright Horizons Child Center) 

Energy Use/Conservation (EC) Yes Minor Adverse All diversion routes 

Environmental Justice (EJ) No   

Cultural/Historic (CH) Yes Minor Route 15 (Merritt Parkway) 
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Figure 8.3 Environmental Impact Locations 
Concept B – Border Tolling 

 

Economics 

The main issues associated with the economic consequences of these concepts are the level 
of tolls, the level of existing congestion, whether the tolling would reduce congestion, and 
how the toll funds would be used.  Unfortunately, this type of toll is very ineffective in 
dealing with congestion, while it can create congestion in new areas due to the diversion 
of traffic.  

This concept provides little or no congestion relief (in and of itself), the tolls would be per-
ceived as high relative to the benefit (or lack thereof) that it would produce, and spatial 
competition issues would be very serious.  Communities nearby the border would feel 
that the costs of living, doing business, shopping, and other activities would have been 
artificially increased with no offsetting public or private benefit.  The potential for signifi-
cant interstate freight impacts due to these tolls would be particularly important, although 
interstate revenue sharing arrangements could mitigate those concerns somewhat.   
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A key to the overall economic benefit of the tolling concept – for local residents, for 
employers and major shippers and others who cross the border on a regular basis – is not 
the collection of the toll itself but what the State does with those revenues to improve 
transportation (or other) conditions in the corridor.  

Equity 

A $1 toll in each direction ($10/week for a regular border-crossing commuter, for exam-
ple) is not projected to divert a substantial number of vehicles, while a $5 toll ($50/week) 
clearly would, especially for this type of toll, which is easier to avoid than a corridor-long, 
mileage-based tolling.  

• Geographic Distribution of Travelers – By definition, border tolls impact a significant 
interstate component, raising serious economic and political issues.  However, many 
of the highways involved carry substantial amounts of local and subregional trips.  
Localities near the border tolling location would likely feel burdened by this “tax” on 
their area of the State.  Further, travelers with origins or destinations near the border 
would clearly be most likely to divert more around these toll locations than longer-
distance highway travelers with less knowledge of local roadways.  

• Distribution of Auto Travel Markets – All travel markets would be involved and 
sensitive to the local toll burden aspect of this concept. 

• Likely Truck Markets Involved – The more rural area crossings (e.g., I-395 at 
Massachusetts border, U.S. Route 6 at Rhode Island border, I-84 at Massachusetts bor-
der) would have more of a longer-haul truck focus (although overall highway volumes 
are low), while those within or close to urbanized areas – I-91 at Massachusetts border 
(Springfield, Massachusetts), I-95 at Rhode Island border (Providence), etc. – have 
more of a mixture of local and subregional truck traffic.  (Connecticut Route 15, as a 
parkway, would not directly impact truck traffic.) 

• Time Savings – The goal of this concept is not to substantially reduce congestion but 
to raise revenues.  All highway lanes in both directions at each crossing would be 
tolled, with the primary time versus toll issue being the additional travel time associ-
ated with lower-speed and often longer diversion routes.  Travelers would potentially 
be faced with either paying a toll but with little travel-time benefit or avoid the toll by 
taking a longer, potentially less reliable route – i.e., a “lose-lose” situation.  Any travel-
time savings would result from the reinvestment in the revenue in some other worthy 
transportation project. 

• Potential Low-/Moderate-Income Concentration – This issue would vary considera-
bly across the State, with the higher-income areas along the New York border 
(Greenwich, Ridgefield) to average to somewhat lower than average income among 
some communities at or near the Massachusetts and Rhode Island border crossings.  
With no clear offsetting benefits, a key issue for lower-income groups would be 
whether other forms of taxation or user changes (fuel tax, sales tax, etc.) would be 
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reduced to offset these new changes.  A greater equity issue would be where the reve-
nue generated by these tolls is applied in the future.  Some of these border crossings 
are relatively uncongested, and thus it is likely that nearby residents and businesses 
would pay the tolls, but the benefits (revenue) would be spent elsewhere in the State. 

• Available Alternative Routes – The major issue is whether convenient routes with 
available capacity would be available, especially for travelers with origins and 
destinations near the crossing (e.g., travelers heading to/from Thompsonville using 
I-91 to access points in Massachusetts).  In some areas, the routes also are heavily con-
gested and not appropriate destinations for substantial additional traffic, especially 
truck traffic. 

• Available and Potential New/Expanded Transit Service – As discussed above under 
transit service issues, at a few border areas – e.g., I-95 at New York crossing and (to a 
lesser extent) I-84 at New York crossing – substantial services are available which 
could be potentially expanded using toll revenues to handle diverted travelers.  How-
ever, the majority of these border areas have very limited transit with equally limited 
options for effective new services. 

Safety 

The main safety issues associated with this concept is the diversion of highway traffic, 
especially, trucks, along local routes and communities like Byram and Port Chester near 
the I-95 and Route 15 New York state borders, small communities near the I-95 Rhode 
Island border, residences and other uses along Routes 193 and 12 near the I-395 
Massachusetts border, etc.  One of the more significant possible safety issues would be at 
those locations where diverted traffic initially leaves and later reenters the highways, con-
centrating traffic on those ramps and the connecting intersections and local roadways.   

� 8.6 Financial Analysis of Concept B – Border Tolling at 
Major Highways 

Since this concept involves tolling existing highways with no specific road improvements, 
revenues are well in excess of all costs under all toll levels (Table 8.9).  With a $1.00 auto-
mobile toll (higher for trucks), the present value of the 30-year revenue stream is 
estimated at over $4.0 billion; after accounting for the initial cost of toll collection, the 
revenue available for projects would be almost $3.8 billion.  According to current Federal 
rules, any toll revenue collected on an Interstate highway would have to be spent for the 
rehabilitation or improvement of that highway.  However, most of the highways are long 
corridors which cross the State, and presumably the money could be spent anywhere 
along the corridor.   
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Table 8.9 Financial Analysis of Concept B – Border Tolling at Major 
Highways 

Financial Summary (Millions of 2008 Dollars) Automobile Toll 
Concept B:  Border Tolling $1.00 $3.00 $5.00 
Present Value of Net Toll Revenue  4,048.0 12,495.5 19738.1 

Initial Capital Cost of Toll Collection System 264.7 248.3 226.7 

Total Highway Construction Costs  0 0 0 
Life-Cycle Surplus/(Shortfall) 3,783.3 12,247.2 19,511.4 

 

Table 8.10 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for all toll levels for Project B.  Note that the financial 
analysis presented here excludes the financial impact of the initial capital costs related to 
the toll collection system.  To get from gross revenue to net revenue, subtract non-
collection of tolls (evasion), operating costs, and recurring reinvestment in the system.  
Under this concept and all three toll levels, no annual revenue shortfalls are projected 
throughout the 30-year analysis period.  Significant toll collection capital costs are pro-
jected every eight years for Project B for major toll collection infrastructure replacement.  
One such replacement cycles falls in 2030 and it is reflected in the recurring capital costs 
for that year.  The large cost in 2015 reflects the initial purchase of a huge number of tags 
(an anticipated 1.1 million accounts versus about 4,000 accounts for Concept A, for exam-
ple), reflecting the essentially statewide nature of this concept. 

Table 8.10 Annual Toll Revenue and Expense Estimates  
Concept B – Border Tolling at Major Highways 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $1.00 In 2008$ Annual Costs  

Year 
Passenger 
Car Toll 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $1.23 $1.59 $269.0 $13.5 $73.6 $87.6 $94.4 

2020 $1.43 $1.83 $323.0 $16.2 $76.1 $2.8 $227.9 

2025 $1.65 $2.08 $386.4 $19.3 $72.4 $2.7 $291.9 

2030 $1.92 $2.47 $487.0 $24.4 $49.5 $24.7 $388.5 

2035 $2.22 $2.87 $654.5 $32.7 $76.5 $5.7 $539.6 

2040 $2.58 $3.32 $879.7 $44.0 $100.1 $3.8 $731.8 
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Table 8.10 Annual Toll Revenue and Expense Estimates  
Concept B – Border Tolling at Major Highways (continued) 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 2 – $3.00 in 2008 Dollars Annual Costs  

Year 
Passenger 
Car Toll 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $3.69 $3.75 $588.6 $29.4 $78.8 $81.7 $398.8 

2020 $4.28 $4.27 $694.1 $34.7 $83.1 $2.3 $574.1 

2025 $4.96 $4.78 $813.5 $40.7 $80.7 $2.2 $689.9 

2030 $5.75 $5.79 $1,039.6 $52.0 $79.2 $26.2 $882.3 

2035 $6.66 $6.71 $1,397.2 $69.9 $105.0 $7.0 $1,215.3 

2040 $7.73 $7.78 $1,877.7 $93.9 $138.4 $4.7 $1,640.7 

Toll Level 3 – $5.00 in 2008 Dollars  Annual Costs  

Year 
Passenger 
Car Toll 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 
Net 

Revenue 

2015 $6.15 $7.91 $1,105.1 $55.3 $89.4 $75.6 $884.9 

2020 $7.13 $9.10 $1,320.9 $66.0 $97.1 $2.4 $1,155.4 

2025 $8.26 $10.32 $1,571.8 $78.6 $96.4 $2.3 $1,394.5 

2030 $9.58 $12.34 $1,992.0 $99.6 $77.9 $23.6 $1,790.9 

2035 $11.11 $14.31 $2,677.1 $133.9 $112.9 $4.7 $2,425.5 

2040 $12.88 $16.58 $3,597.8 $179.9 $149.1 $3.2 $3,265.6 

 





 

Draft Final (February 2009) Connecticut Electronic Tolls and Congestion Pricing Study –  
Draft Final Report – Volume 2:  Background Report 

Cambridge Systematics, Inc. 9-1 

9.0 Concept C – Toll Trucks on 
Limited Access Highways 

Overview and Project Description 

This concept studies the implementation of mileage-based tolls for trucks only on all lim-
ited access highways in the State of Connecticut, which are (Figure 9.1): 

• Interstate 95 from New York state line to Rhode Island state line;  

• Interstate 84 from New York state line to Massachusetts state line;  

• Interstate 395 up to Massachusetts state line; 

• Interstate 91 up to Massachusetts state line; 

• Interstate 691; 

• Interstate 291;  

• Route 2 (limited access portions only); 

• Route 8 (limited access portions only); and 

• Route 9 (limited access portions only). 

The other limited access highway in the State – Route 15 – is not included due to its cars-
only parkway status.  We assumed that all highways would be tolled simultaneously at 
the same levels throughout the day.  Toll rates also would vary by the various classifica-
tions of trucks, which for the purpose of this study were grouped under three types – 
vans, single-unit trucks and tractor trailers.   
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Figure 9.1 Concept C – Toll Trucks on Limited Access Highways 

 

� 9.1 Institutional and Legal  

The current models for tolling trucks on all limited access facilities are Germany and 
Austria.  Located in central Europe, their highways receive considerable use by trucks en 
route to other European destinations.  Truck-only tolling is a way for these countries to 
fund road maintenance.  The Austrian system uses overhead gantries and transponders to 
collect tolls, and all trucks must register.  In Germany, a GPS-based system is used, sup-
plemented by equipment on overhead gantries that have gear oriented to enforcement. 

Washington State recently studied the possibility of tolling all truck miles on highways in 
that state.  The objective in Washington was to collect revenue to more closely match the 
money spent on highway maintenance due to truck traffic and to divert some truck traffic 
to rail; the analysis showed that the first objective could probably be met, but that 
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diversion to rail was less likely.33  In addition, the infrastructure and administrative costs 
would likely be prohibitive and the feasibility of having truck drivers sign up for such a 
program that applies to only one state would be questionable.  In the long term, however, 
the report noted that the spread of telematics technologies to the trucking industry may 
make the idea feasible at some point in the future, especially in a multistate or national 
system. 

It is important to note that while passenger cars can easily avoid paying road user fees in 
the form of the motor fuel tax in Connecticut by not purchasing fuel in the State, trucks 
pay motor fuel tax regardless of where they purchase fuel.  This tax transfer is accomplished 
through the International Fuel Tax Agreement (IFTA).  This raises an important policy 
question of why trucks should be singled out to pay tolls. 

Tolling trucks on existing highways that use Federal money would require Federal per-
mission, as with other tolling concepts on existing highways.  Under current laws, all 
revenue would need to be used on the highway where it was collected.  Although the 
laws do not specifically exclude tolling a single class of vehicle, there might be other legal 
challenges surrounding equal protection issues.   

� 9.2 Technology and Deployment  

Construction 

If utilizing a tag-based approach, no major construction is anticipated for this concept 
other than installation of tolling gantries.  If GPS were used, it would require extensive 
investment in roadside equipment to cater to trucks without OBUs and to check compli-
ance for OBU-equipped trucks. 

Toll Collection Concept 

Tracking entrance and exit for all trips on all limited access highways will require tolling 
points between each pair of interchanges.  If this concept were something that Connecticut 
wanted to pursue, an alternative, less costly approach might be to only toll certain seg-
ments that catered to long-distance movements, meaning that the number of gantries 
could be reduced.  Another alternative would be to use GPS.  These concepts are dis-
cussed below. 

                                                      
33 Washington State Comprehensive Tolling Study, “Background Paper No. 9:  Illustrative Examples,” 

Final Report Volume 2, [http://www.wstc.wa.gov/Tolling/FR1_WS%20Toll%20Study_Vol2_
Paper09.pdf], 20 September 2006. 
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Technology and Roadside Components 

Given the difficulties with identifying trucks (e.g., nonstandard license plate placement, 
and potentially different plates front and rear) and identifying the party responsible for 
the toll (i.e., the driver or the trailer owner), the most effective approach may be to man-
date or strongly encourage use of transponders, with the use of video for compliance.  
Gantries would be required at all toll collection points, with a means of classification to 
only toll trucks and potentially charge different tolls based on truck characteristics, such 
as number of axles or total weight.  Image capture technology would need to be optimized 
toward truck-specific capture – with front and rear cameras also required.   

GPS would allow accurate tolling of trucks based upon distance driven, but the program 
would need to procure, personalize, and distribute GPS OBUs, as well as ensuring robust 
roadside and back office technology was in place to administer the system.  Because a 
large number of out-of-state trucks pass through Connecticut, it may be impractical to 
mandate usage of this technology. 

The only other deployment of GPS technology for trucking is the German Toll Collect 
system.  Infrequent or one-off truck trips through the country for vehicles without a GPS 
OBU require truck operators to visit a kiosk, plan their actual route, and make payment.  
Detailed analysis of the trucking population will be needed to determine the applicability 
of this technology to Connecticut.  

If GPS were adopted roadside detection equipment would still be required for non-
equipped vehicles, along with substantial compliance equipment such as mobile image 
capture. 

Payment Types 

Given that this concept deals with commercial vehicles, it is likely that accounts will be the 
most common method of paying for tolls.  Video billing could be used (with appropriate 
surcharges), but given the potentially high degree of leakage for trucks (caused by non-
standard license plate placement, differing license plates front and rear and ownership of 
the tractor unit versus the operator) it is perhaps better suited to compliance only. 

Demand for anonymous accounts is likely to be very low.  Most agencies currently do not 
support anonymous accounts for truck users due to the higher tolls and the potential to 
generate a significant negative balance before the account status is communicated to the 
tolling points to cause video images to be captured.  One-off payments might be used by 
the genuine “drive through” user; however, this could prove complex to declare 
depending on the nature of the toll.  Advanced kiosks with a trip planning and toll calcu-
lation feature should be considered to support this payment method. 
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Toll Policy 

This concept is best suited to static tolling, which could vary by time of day to try to dis-
courage rush-hour usage. 

Toll Program Operations 

The operations of truck-only tolling on limited access highways under a tag or GPS sce-
nario would be similar to that handling all vehicle types on these highways except that the 
volume would be considerably less.  If tags were mandated for all trucks, the convenience 
of the back office and front office to administer their procurement, personalization, and 
distribution would need to be such that all users are able to obtain tags before they use the 
tolled roads. 

The walk-in and transponder distribution centers could be coordinated with truck facili-
ties such as truck stops and weigh-stations to maximize penetration. 

Interoperable Programs 

Given Connecticut’s proximity to the E-ZPass network, customer benefit, and program 
cost savings would arise from adopting system interoperability with the E-ZPass network. 

� 9.3 Potential PPP Approaches 

Germany has implemented a satellite-based truck tolling system designed, built, and 
operated by a private consortium of DaimlerChrysler AG, Deutsche Telekom AG and 
Cofiroute.  Whether Connecticut advanced a GPS-based or ETC transponder-based truck 
tolling system through the E-ZPass IAG, either system could be constructed and main-
tained through a PPP such as a DBOM, just as the previous two concepts.  Using a PPP 
approach would be particularly valuable for the State, as it would encourage technological 
and customer service innovation by the private sector. 

However, mandatory truck only tolling would create serious issues about public accep-
tance and political support, which are necessary for successful PPPs.  The litigation and 
political risk of such an approach could be a deterrent for private bidders, and DBOM 
contract terms would have to include termination for convenience provisions that allow 
the private developer to gain a reasonable return on its investment if a truck tolling sys-
tem is ended by a future legislature.  Most truck-only toll lanes under study in the United 
States are not mandatory, and so this kind of mandatory truck-only tolling scheme also 
would need an extensive legal analysis dealing with Federal interstate commerce 
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preemption provisions or other possible legal challenges.  Clear legal authority would be a 
prerequisite for any PPP procurement. 

� 9.4 Privacy  

The customers in this concept will be trucking companies and truck owner operators.  
Their identity, journey, and financial information will still be need to be safeguarded; 
however, their business concerns may lead to a greater desire for convenience at the 
expense of taking advantage of the features that provide the most rigorous privacy pro-
tection.  For example, it is anticipated that many trucking companies will be interested in 
consolidating toll payments into single accounts rather than making one-off payments.   

Companies also are concerned about their commercial movements being available to 
competitors.  This concern would be addressed by even the most rudimentary privacy 
policies.  The facility will need to ensure clear policies exist on third-party access to any 
information.  Trucks that use the tolled highways are disclosing route journey informa-
tion.  Trucking companies already are required to submit regulatory information to 
various state and Federal organizations, including mileage traveled in each state as part of 
the IFTA fuel tax program, as well as being required to stop at weigh stations and provide 
a variety of data to enforcement officials.  This industry does not, therefore, operate on the 
road system with an expectation of complete anonymity. 

� 9.5 Technical Analysis of Concept C – Toll Trucks on 
Limited Access Highways 

Transportation Impacts 

Traffic data including average daily traffic (ADT) for locations along the highways were 
obtained from the Connecticut Department of Transportation (ConnDOT).  From these 
data, weighted average daily traffic (ADT) figures were estimated along the length of each 
study segment of these highways.  Vehicle classification data were obtained from 
ConnDOT for all of the highways, although in some instances this information had to be 
extrapolated from similar roadways within the State for which data were available.  

Two short interstate segments completely within Connecticut – I-691 and I-291 – and three 
secondary highway corridors – Routes 2, 8, and 9 – were combined and analyzed as two 
additional highway segments.  Some of the individual highways were split into two seg-
ments to reflect the often significant difference in traffic levels and patterns along these 
corridors.  The corridor splits are as follows: 
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• Interstate 95:  New York state line to New Haven and New Haven to Rhode Island 
state line;  

• Interstate 84:  New York state line to Hartford and Hartford to Massachusetts state 
line; and  

• Interstate 91 New Haven to Hartford and Hartford to Massachusetts state line. 

The analysis looks at “direct” and “diversion” routes.  The selected diversion routes are 
the shortest travel distance between the end points of the study corridor along routes 
within reasonable proximity to the respective corridors, providing a potentially viable 
option for diverted traffic. 

Table 9.1 shows the lengths of the study corridors and their respective diversion routes. 

Table 9.1 Study Highways and Alternate Diversion Routes 
Concept C – Toll Trucks on Limited Access Highways 

Highway 

Highway 
Length 
(Miles) Diversion Routes 

Diversion 
Length 
(Miles) 

I-95 New York-New Haven 50.73 U.S. 1 49.00 

I-95 New Haven-Rhode Island 60.84 Combination of CT 80, CT 148, and CT 2 67.00 

I-84 New York-Hartford 66.90 U.S. 6 68.00 

I-84 Hartford- Massachusetts 31.00 Combination of CT 159, CT 140, and CT 190 46.00 

I-91 New Haven- Hartford 40.98 Combination of Hartford Turnpike, CT 150 and 
U.S. 5 

36.00 

I-91 Hartford – Massachusetts 17.02 Combination of CT 159 and U.S. 5 19.50 

I-395  54.69 Combination of Grassy Hill Road, Chesterfield 
Road, New London Turnpike, Canterbury 
Turnpike, CT 169, U.S. 6, CT 12, and CT 21  

53.00 

I-691 and I-291 15.32 Combination of Meriden-Waterbury Turnpike, 
West main Street and East Main Street 

17.50 

Route 15a 63.00 Combination of U.S. 1, CT 57, CT 136, CT 59, CT 
34, CT 42, and CT 70 

68.00 

Route 2, 8, 9 166.28 Route 2-Combination of Fitchville Road, Norwich 
Avenue, Old Hartford Road, South Main Street, 
North Main Street, New London Turnpike, Main 
Street (Glastonbury) 

178.00 

    Route 8-Combination of Washington Av, Noble 
Av, Huntington Turnpike, Bridgeport Av, CT 714, 
CT 34, CT 188, CT 64, CT 64, CT 63, U.S. 6, CT 222, 
CT 4, and CT 183 

  

    Route 9-Combination of CT 372, CT 3, Saybrook 
Road, and CT 154 

  

a Route 15 does not allow commercial vehicles, and was not included in the analysis of truck tolling for 
Concept C.  However, it was included in Concept G-1, tolling all vehicles on all limited access highways. 
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The diversion routes are generally of approximately similar lengths and in some instances 
are actually somewhat shorter than the highway route.  In reality, there would be myriad 
diversion routes used, especially by local employees and residents who better understand 
the local roadway system, but these routes were used for purposes of this simplified 
analysis. 

Toll Structure and Levels 

We analyzed three different levels of per-mile rates for each category of truck (Table 9.2).   

Table 9.2 Per Mile Tolls for Different Vehicle Classes 
Concept C – Toll Trucks on Limited Access Highways 

  Vans Single Unit Trucks Tractor Trailers 

Toll Level 1 $0.06 $0.10 $0.20 

Toll Level 2 $0.09 $0.15 $0.30 

Toll Level 3 $0.12 $0.20 $0.40 

 

The analysis of the likely reaction of truck drivers to these toll levels was based on a ratio 
of:  1) the toll charges paid to travel a certain distance on the highway; and 2) the esti-
mated monetary value of the extra travel time required to reach the same destination 
using an alternate route.  We assumed a single value of time for vans, single-unit trucks 
(SUT), and tractor-trailers (TT) for all corridors, based on a study recently conducted by 
CS in Vancouver, British Columbia.  We considered average trip lengths for each class of 
vehicle (with TTs having by far the longest average trip length), based on truck travel data 
for an area of California with a mix of highways, arterials and local roadways roughly 
similar to these study corridors.  Though the diversion model uses average trip length to 
establish the level of diversion, we used the estimated total VMT for each truck classifica-
tion along each of the individual study corridors.   

We estimated traffic volumes for 2015 and 2030 based on future trend lines established in 
2008 by ConnDOT’s Bureau of Policy and Planning.  Current speeds for the study corridor 
and the diversion routes were obtained by averaging values obtained from multiple 
directional and interactive mapping web sites and data on hourly and daily traffic levels 
and volume-to-capacity (V/C) ratios for these corridors.  The speeds for future analysis 
years were lowered using Speed-flow curves to reflect the growth of the traffic by those 
years.  We assumed that no significant improvements would occur to the roadways in 
these corridors (either the highway or the diversion routes). 
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Existing Traffic Characteristics in Study Corridors 

Traffic data obtained from ConnDOT and other sources shows that volume of trucks on 
the three major interstates – I-95, I-84, and I-91 – accounts for almost 84 percent of all 
trucks on all of the State’s limited access highways.  The overwhelming majority of the 
tractor trailers (91 percent) also are found on these three highways.  Overall, vans account 
for approximately 45 percent of all the trucks on these study corridors, while SUTs and 
TTs account for 18 percent and 37 percent, respectively.   

Diversion to Non-tolled Roads 

Low speeds on the diversion routes and the relatively high value of time for trucks means 
that relatively few trucks would be expected to divert to the non-tolled roads, even at the 
higher toll rates.  Tables 9.3 and 9.4 summarize the total trips that divert to the non-tolled 
roads and also express the numbers as a percentage of the original traffic volumes.  The 
largest diversion – 928 vehicles per day in 2015 and 1,056 in 2030 – is seen in the I-95 cor-
ridor between New York State and New Haven.  This translates to approximately 90 to 
100 vehicles per hour (both directions combined), with diversion rates generally in the two 
to three percent range.   

Table 9.3 Diverted Vehicles by Toll Levels:  2015 
Concept C – Toll Trucks on Limited Access Highways 

2015   
Toll Level 1 Toll Level 2 Toll Level 3 

Study Corridors 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

I-84 New York to Hartford 502 2.29% 657 3.00% 657 3.00% 

I-84 Hartford to Massachusetts 206 1.26% 400 2.44% 420 2.57% 

I-95 New York to New Haven 801 2.19% 928 2.53% 1,098 3.00% 

I-95 New Haven to Rhode Island 389 2.00% 455 2.34% 583 3.00% 

I-91 New Haven to Hartford 659 3.00% 659 3.00% 775 3.53% 

I-91 Hartford to Massachusetts 638 2.15% 889 3.00% 889 3.00% 

I-691 and I-291 113 1.27% 203 2.27% 227 2.53% 

I-395  225 2.22% 305 3.00% 305 3.00% 

Route 2, 8, 9 143 2.06% 159 2.29% 209 3.00% 
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Table 9.4 Truck Tolling Only- Diverted Vehicles by Toll Levels:  2030 
Concept C – Toll Trucks on Limited Access Highways 

2030   
Toll Level 1 Toll Level 2 Toll Level 3 

Study Corridors 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

Number 
of 

Vehicles 

Percent 
of Total 
Vehicles 

I-84 New York to Hartford 572 2.29% 749 3.00% 749 3.00% 

I-84 Hartford to Massachusetts 235 1.26% 455 2.44% 478 2.57% 

I-95 New York to New Haven 912 2.19% 1,056 2.53% 1,251 3.00% 

I-95 New Haven to Rhode Island 443 2.00% 518 2.34% 664 3.00% 

I-91 New Haven to Hartford 751 3.00% 751 3.00% 882 3.53% 

I-91 Hartford to Massachusetts 727 2.15% 1,012 3.00% 1,012 3.00% 

I-691 and I-291 129 1.27% 231 2.27% 259 2.53% 

I-395  257 2.22% 347 3.00% 347 3.00% 

Route 2, 8, 9 163 2.06% 181 2.29% 238 3.00% 

 

Impact on Highway and Local Roadway Traffic Operations 

Truck-only tolling on all limited access facilities enables Connecticut to collect revenue 
from freight shippers traveling through and within the State.  The projected diversion 
numbers indicated above – rarely more than 100 to 200 trucks in both directions leaving 
the highway in the peak hours – would not appear to create substantial traffic issues for 
the projected diversion routes and the communities along them, since the diversions 
would be spread over the entire length of the highway segments, rather than at a single 
point.  For example, the following are the approximate number of diverted trucks in 2015 
in the peak hours within the AM and PM commuter peak hours: 

• I-84 – New York to Hartford:  60 to 70 trucks would be diverted;  

• I-84 – Hartford to Massachusetts:  40 trucks would be diverted; 

• I-95 – New York to New Haven:  93 trucks would be diverted; 

• I–95 – New Haven to Rhode Island:  45 trucks would be diverted; 

• I-91 – Hartford to Massachusetts:  89 trucks would be diverted; 

• I-395:  31 trucks would be diverted; 

• Routes 8/9/2:  16 trucks would be diverted; and 

• I-691/I-291:  20 trucks would be diverted.  
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Given the small number of trucks diverted in these corridors, there will be no significant 
traffic impact on the diversion roadways.  For example, the section of I-95 from the New 
York border to New Haven is 46 miles long; with an expected diversion of 93 trucks 
spread over that length, no single location will be significantly impacted.  However, much 
of this is a matter of perception, particularly when large trucks are involved.  Even though 
the number of TTs projected to divert from I-95, for example, would be in the 15 to 20 
range in the peak hour (both directions combined), the vision of these types of trucks, no 
matter what the number, rumbling through communities along Route 1 raises concerns 
that go beyond level of service and capacity.  

Overall Impacts on VMT and VHT 

The diversion effects discussed above are likely to result in modest changes in VMT – 
sometimes up and sometimes down, depending on the corridor – because the diversion 
routes typically cover about the same distance as the primary route.  However, VHT is 
expected to increase by a much higher degree signifying slow travel speeds of the 
diverted vehicles on the alternate routes.  Table 9.5 summarizes the change in VMT and 
VHT at each toll level in the years 2015 and 2030.  The data represent volumes and condi-
tions in both directions (e.g., northbound and southbound on I-95), and only represents 
the limited access highways and their alternative routes – not the entire State. 

Table 9.5 Corridor Traffic Operational Impacts at Toll Level 2 in  
2015 and 2030 
Concept C – Toll Trucks on Limited Access Highways 

 I-84 New York State Line to Hartford 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 1,466,096 1,466,930 834 0.06%  1,669,720 1,670,544 824 0.05% 

VHT 29,322 30,370 1,048 3.57%  37,105 38,538 1,433 3.86% 

Average Speed 50.00 48.30 -1.70 -3.40%  45.00 43.35 -1.65 -3.67% 
          

 I-84 Hartford to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 507,018 513,315 6,297 1.24%  577,437 584,262 6,825 1.18% 

VHT 10,140 10,653 512 5.05%  12,832 13,565 733 5.71% 

Average Speed 50.00 48.19 -1.81 -3.63%  45.00 43.07 -1.93 -4.29% 
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Table 9.5 Corridor Traffic Operational Impacts at Toll Level 2 in  
2015 and 2030 (continued) 
Concept C – Toll Trucks on Limited Access Highways 

 I-95 New York State Line to New Haven 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 1,857,105 1,855,205 -1,900 -0.10%  2,115,036 2,113,209 -1,827 -0.09% 

VHT 41,269 42,722 1,453 3.52%  52,876 54,987 2,111 3.99% 

Average Speed 45.00 43.43 -1.57 -3.50%  40.00 38.43 -1.57 -3.92% 

 I-95 New Haven to Rhode Island State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 1,182,644 1,186,236 3,592 0.30%  1,346,900 1,350,094 3,194 0.24% 

VHT 21,503 22,420 918 4.27%  26,938 28,351 1,412 5.24% 

Average Speed 55.00 52.91 -2.09 -3.80%  50.00 47.62 -2.38 -4.76% 
          

 I-395  to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 555,193 554,634 -559 -0.10%  632,303 631,717 -586 -0.09% 

VHT 10,094 10,467 372 3.69%  12,646 13,186 540 4.27% 

Average Speed 55.00 52.99 -2.01 -3.65%  50.00 47.91 -2.09 -4.18% 
                 

 I-91 New Haven to Hartford 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 900,619 896,185 -4,433 -0.49%  1,025,704 1,021,965 -3,739 -0.36% 

VHT 18,012 18,565 552 3.07%  22,793 23,461 668 2.93% 

Average Speed 50.00 48.27 -1.73 -3.45%  45.00 43.56 -1.44 -3.20% 
          

 I-91 Hartford to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 504,134 506,338 2,204 0.44%  574,153 576,663 2,510 0.44% 

VHT 10,083 10,473 391 3.87%  12,759 13,363 604 4.73% 

Average Speed 50.00 48.35 -1.65 -3.31%  45.00 43.15 -1.85 -4.10% 
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Table 9.5 Corridor Traffic Operational Impacts at Toll Level 2 in  
2015 and 2030 (continued) 
Concept C – Toll Trucks on Limited Access Highways 

 I-691 and I-291 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 137,268 137,854 586 0.43%  156,333 156,838 504 0.32% 

VHT 3,050 3,194 144 4.71%  3,908 4,090 181 4.64% 

Average Speed 45.00 43.16 -1.84 -4.09%  40.00 38.35 -1.65 -4.12% 
          

 Route 2, Route 8, and Route 9 
 Toll Level 2, 2015  Toll Level 2, 2030 

Measure No Build Build Change 
Percent 
Change  No Build Build Change 

Percent 
Change 

VMT 1,156,202 1,158,647 2,445 0.21%  1,316,785 1,318,906 2,121 0.16% 

VHT 25,693 26,610 917 3.57%  32,920 34,062 1,143 3.47% 

Average Speed 45.00 43.54 -1.46 -3.24%  40.00 38.72 -1.28 -3.20% 

 

Transit Impacts 

This truck-only tolling scheme would have little impact on transit operations, which could 
not provide alternative services for diverted truckers and which would not benefit from 
changes in highway or local roadway operations.   

Toll Revenue Estimates 

Annual toll revenue under Toll Levels 1, 2, and 3 in 2015 would be approximately $346 
million, $512 million and $680 million, respectively.  The equivalent figures for 2030 
would be approximately $394 million, $583 million, and $794 million, respectively (see 
Table 9.6. 
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Table 9.6 Toll Trips and Revenue Forecasts (in 2008 Dollars)  
for 2015 and 2030 by Study Corridors 
Concept C – Toll Trucks on Limited Access Highways 

Toll Level 1 2015 2030 

Study Corridors 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
I-84 New York to Hartford 7,815.4 $67.8 8,900.9 $77.2 
I-84 Hartford to Massachusetts 5,894.4 $23.2 6,713.1 $26.4 

I-95 New York to New Haven 13,069.2 $78.5 14,884.7 $89.4 

I-95 New Haven to Rhode Island 6,953.3 $47.6 7,919.0 $54.3 

I-91 New Haven to Hartford 7,781.1 $46.4 8,861.8 $52.9 

I-91 Hartford to Massachusetts 10,578.4 $22.5 12,047.6 $25.7 

I-691 and I-291 3,229.2 $5.3 3,677.4 $6.1 

I-395  3,623.0 $20.3 4,126.3 $23.2 

Route 2, 8, 9 2,485.7 $34.2 2,830.9 $39.0 
Total 61,429.5 $346.0 69,961.7 $394.1 

Toll Level 2 2015 2030 

Study Corridors 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
I-84 New York to Hartford 7,758.8 $101.1 8,836.7 $115.1 

I-84 Hartford to Massachusetts 5,823.9 $34.3 6,632.8 $39.1 

I-95 New York to New Haven 13,023.2 $117.3 14,832.1 $133.5 

I-95 New Haven to Rhode Island 6,928.8 $71.0 7,891.3 $80.9 

I-91 New Haven to Hartford 7,781.1 $69.7 8,861.8 $79.3 

I-91 Hartford to Massachusetts 10,486.8 $29.4 11,943.5 $33.5 

I-691 and I-291 3,196.3 $7.9 3,640.1 $9.0 

I-395  3,594.2 $30.3 4,093.5 $34.5 

Route 2, 8, 9 2,479.8 $51.2 2,824.4 $58.3 
Total 61,072.9 $512.1 69,556.2 $583.2 

Toll Level 3 2015 2030 

Study Corridors 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
Toll Trips 

(Thousands) 
Revenue 

(Millions) 
I-84 New York to Hartford 7,758.8 $134.8 8,836.7 $153.5 

I-84 Hartford to Massachusetts 5,816.6 $45.6 6,624.4 $70.1 

I-95 New York to New Haven 12,960.8 $156.0 14,761.0 $177.6 

I-95 New Haven to Rhode Island 6,882.1 $94.3 7,838.0 $107.4 

I-91 New Haven to Hartford 7,738.7 $92.2 8,813.7 $105.0 

I-91 Hartford to Massachusetts 10,486.8 $39.2 11,943.5 $44.7 

I-691 and I-291 3,187.5 $10.5 3,630.3 $12.0 

I-395  3,594.2 $40.4 4,093.5 $46.0 

Route 2, 8, 9 2,461.9 $67.9 2,803.9 $77.3 
Total 60,887.5 $680.8 69,344.9 $793.6 
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Implementation Requirements  

This concept requires instrumenting an extensive roadway tolling system in excess of 585 
miles.  Using the assumption that all trucks will pay a toll for using these highways results 
in the need to deploy 710 tolling points to cover all segments of the highway in both 
directions.  Furthermore, each tolling point would need to cover all lanes of traffic as lane 
restrictions would be difficult to enforce at all these points.  Since tolling is only to be 
applied to trucks, effective classification equipment would need to be installed at each 
location.  This concept would likely not use dynamic pricing so that traffic monitoring 
equipment and dynamic message signs for toll rates are not required.  CCTV cameras 
would not be required for traffic monitoring but would be used to monitor tolling equip-
ment.  Since the project is not associated with the requirement to improve traffic flow, no 
additional roadway assistance facilities would be required.  Allowance has been made for 
additional enforcement staff to provide toll evasion deterrence along the extended length 
of these facilities.  Since equipment will be distributed along the length of the roadways, it 
has been assumed that fiber optic cables will be laid to support communication with the 
field equipment. 

The back office for this concept is equivalent to an existing small- to medium-size opera-
tion.  It is anticipated that there would be a fairly high-level of account participation, 
including leveraging current E-ZPass tag holders from other states.  This results in a 
smaller percentage of video toll processing than in some of the other concepts.  This con-
cept would not require retail channels to provide payment options as users will largely be 
businesses.  However, two walk-in centers have been included to provide customer ser-
vice and account management support. 

Toll Collection Costs  

Table 9.7 identifies the total costs to implement and operate the truck only toll concept 
over 30 years under the different proposed toll rates.   

Table 9.7 Life-Cycle Toll Collection Costs 
Concept C – Toll Trucks on Limited Access Highways 

Scenario Total Capital Cost Total O&M Cost Total 

Toll Rate 1 $2,643,725,260 $1,892,482,153 $4,536,207,413 

Toll Rate 2 $2,643,267,970 $2,005,505,346 $4,648,773,316 

Toll Rate 3 $2,643,027,454 $2,132,306,861 $4,775,334,315 
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The capital cost for this project is driven by the large number of tolling points that need to 
be installed to toll every segment of the limited access highways.  Less than 3 percent of 
the capital is to cover tag purchases over the 30 years.  The ongoing operations costs are 
also dominated by the toll equipment maintenance, which make up over 56 percent of the 
ongoing costs.  However, the cost of financial transaction processing is also significant at 
12 percent of O&M.  The back-office operation is commensurate with a medium size 
operation at about 16 percent of O&M costs. 

The principal changes for toll rate 2 are a small change to the number of accounts and tags 
that are needed as well as a significant increase in revenue processing costs (up to over 
16.5 percent of O&M) for credit card companies due to the increased revenue. 

For toll rate 3 the principal changes over toll rate 1 are a small change to the number of 
accounts and tags that are needed as well as a significant increase in revenue processing 
costs (up to 21 percent of O&M) for credit card companies due to the increased revenue. 

Implementation Strategy 

This concept tolls only trucks which have a strong lobby group and are closely linked to 
other trade organizations.  If this concept were to move forward, the consensus building 
component will likely take some time to work out agreements on tolling concepts and use 
of revenue. 

Typically, when delivering a project of this scale, deployment risk can be reduced by 
rolling out section by section rather than adopting a ‘big-bang’ delivery.  Under this 
approach, the program would be structured into a number of design-build-test-deliver 
phases, each learning lessons from the previous phase; in particular, it is likely that later 
delivery phases can be reduced in duration as efficiencies are realized.  The number of 
phases, and the time between them to learn from the previous phase, will vary according 
to the amount of delivery risk the agency is prepared to accept.  Design efforts in the first 
phase should be used to set the standards to be applied in later phases. 

Even though the delivery is phased, it is likely a single procurement will be conducted for 
all phases to allow for the continuity between phases and to promote the ability to learn 
lessons and achieve the improvements due to greater experience. 

The scale of the project will increase the design, build, and test task durations and with 
over 600 tolling points requiring installation, it is clear this construction could dominate 
the critical path unless appropriate time savings can be gained.  Given the size of the pro-
gram, the existing toll industry would be challenged to provide the resources for a rapid 
deployment.  Potentially, the program could create a new business for the sole purpose of 
constructing these tolling points, which would allow its staff to be solely focused on this 
work rather than face competing demands on its time from other clients.  Adopting this 
approach also might yield time savings through training focused on the specific construc-
tion required for this job.  Nevertheless, it is unlikely that 600 tolling points could be 
erected in fewer than five years. 
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It is likely a small amount of roadway construction will be required along the tolled roads, 
such as enforcement pull-offs and drainage, although given the large geographical cover-
age this construction is not trivial. 

Accordingly, the tasks to implement this concept, and their likely durations, are noted 
below in Table 9.8: 

Table 9.8 Illustrative Construction Durations  
Concept C – Toll Trucks on Limited Access Highways 

Task Duration 

Further Studies and Consensus Building 48 months 

Studies Sufficient for Funding 18 months 

Legislation and Funding 36 months 

Assemble Program Staff 9 months 

Procurement 24 months 

Design 42 months over 3 phases 

Build – Highway 36 months over 3 phases 

Build – Roadside Equipment 60 months over 3 phases 

Build – Back-Office 12 months 

Test 18 months over 3 phases 

Distribute Tags 6 months 

Go-Live 3 milestones 

 

Implementation Schedule 

There are many ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability.  One such arrangement is detailed in the Gantt chart 
in Figure 9.2 below; this format allows key dependencies to be highlighted and the critical 
path34 to be identified (in red). 

                                                      
34 The Critical Path is the set of activities that must be completed on time for the project completion 

date to be met.  Activities on the critical path have no slack time and delays to these tasks will 
delay the entire project. 
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Figure 9.2 Illustrative Implementation Schedule 
Concept C – Toll Trucks on Limited Access Highways 

 

Under a phased approach, there are in fact critical paths for each delivery phase go-live 
milestone, with the overall critical path length determined by the total duration of its con-
stituent paths.  Full implementation by 2020 is projected. 

Environmental  

Alternative C would impact all of the limited access highways in Connecticut.  A number 
of diversion routes are expected to be used by trucks with tolling of those highways.  Con-
sequently, the impacts of this alternative can be considered to be statewide but vary 
somewhat by highway.  The map for this Alternative, therefore, labels the limited access 
highway alternatives as 1 through 11, with 1 through 7 referring to the Interstates and 8 
through 11 referring to the Connecticut state routes.  The impacts are summarized by 
magnitude as follows. 

Alternative C would only have beneficial impacts in terms of air quality along the limited 
access highway.  It is anticipated that traffic movement will be somewhat more free-
flowing with Alternative C.  Consequently, vehicle hours of travel and vehicle hours of 
delay will both decrease.  In addition, average travel speeds are expected to increase.  
These factors would have the effect of reducing emissions along the limited access 
highways. 
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Alternative C is expected to have a minor adverse impact to: 

• Air Quality – The diversion routes with Alternative C are generally the same distance 
as the highway routes, but the speeds are considerably slower.  Volatile organic com-
pounds (VOC), a precursor to ozone, emissions increase with this concept largely 
because the VOC emissions rate is higher for arterials than for freeways.  In addition, if 
there are delays along the diversion routes in part due to added traffic, this could 
increase overall vehicle emissions somewhat. 

• Water Quality – Approximately 97 major water bodies could have increased exposure 
to hazardous materials and degraded stormwater runoff.  Less traveled local roads are 
often not as well maintained as the major highways and, due to their age, do not have 
contemporary stormwater treatment facilities along their length.  As those roads 
receive more traffic, there is greater potential for hazardous waste spills and storm-
water runoff contaminated with petroleum products to impact unprotected streams, 
rivers, and wetlands or groundwater. 

• Energy Use/Conservation – The average travel speed would be slower for trucks on 
local roads than the limited-access highway they divert from, and in particular there 
will be more stops, starts and idling, causing an increase in fuel consumption. 

• Environmental Justice – Tolls in the vicinity of disadvantaged populations may 
discourage highway use and cause trucks to divert onto local streets.  Added traffic 
congestion in a neighborhood with an environmental justice population has the 
potential to expose them to a higher burden of community impacts. 

Alternative C is expected to have potentially significant impacts to: 

• Community Disruption – Several of the diversion routes also are the ‘Main Street’ for 
communities through which they travel.  The addition of traffic through these com-
munity centers will adversely affect quality of life by inhibiting pedestrian access, 
reducing pedestrian safety, and altering sense of place.  This is particularly true for the 
smaller towns and villages where the ‘Main Street’ serves as the central gathering 
place for the community.  In particular, diversions from I-95 in southwestern 
Connecticut would occur in what is often referred to as the ‘Gold Coast’ due to its 
relative wealth.  It is a highly developed suburban area with compact communities 
featuring cohesive, pedestrian-scale and aesthetic village centers.  Additional truck 
traffic through these centers such as Greenwich, Fairfield, Darien, New Canaan, and 
Westport would conflict with the pedestrian-scale character of these communities’ 
residents experience of quality of life. 

• Bicycles and Pedestrian Travel – Portions of the diversion routes serve as designated 
cross-state bicycle routes.  Traffic diverted to those routes reduces safety and can hin-
der travel for bicyclists.  Where trucks are diverted to routes that serve as a ‘Main 
Street’ within a village center, they may impact safety and convenient access where 
pedestrian activity is a common mode of travel. 
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• Noise – Trucks are a particular source of noise associated with traffic.  As trucks are 
added to local roads, the noise levels can be expected to increase.  There are a signifi-
cant number of noise sensitive receptors along the anticipated diversion routes.  In 
particular, several of the diversion routes pass through residential enclaves in south-
western Connecticut, north and west of Hartford, and in the suburban rings around 
Norwich, New London, and Windham. 

These impacts are summarized in Table 9.9 and shown in Figure 9.3. 

Table 9.9 Summary of Environmental Impacts 
Concept C – Toll Trucks on Limited Access Highways 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor Adverse Approximately 97 major water bodies 
could have increased exposure to 
hazardous materials and degraded 
stormwater runoff 

Air Quality (AQ) Yes Minor Adverse  Benefit to Limited Access Highways 

Minor Adverse Impact to all diversion 
routes 

Social/Community    

Community Disruption (CD) – 
includes quality of life 
deterioration, economic 
development impacts, and 
community character impacts 

Yes Potentially 
Significant 

Gold Coast Town Centers 1) – heavily 
developed/commercial 

Urban Centers (1, 2, 3, 5) – higher density, 
increased conflicts  

Numerous suburban and rural community 
centers (all routes) where diversion route is 
the ‘Main Street’ 

Bicycle and Pedestrian (BP) Yes Potentially 
Significant 

Motorist diversions onto arterials, portions 
of which are cross-state bicycle routes, 
including:  Route 1 (Stamford, Darien, 
Stratford, and Milford), Route 148 
(Chester), Route 6 (Woodbury, Southbury), 
Route 190 (Stafford Springs, Union), 
Route 169 (Canterbury, Brooklyn), CT 136 
(Darien, Norwalk, and Westport), Route 57 
(Weston), Route 6 (Thomaston), CT 154 
(Chester), and CT 3 (Middletown, 
Cromwell). 
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Table 9.9 Summary of Environmental Impacts (continued) 
Concept C – Toll Trucks on Limited Access Highways 

 Potential Impact Description 
Resource Impact Magnitude Location 
Social/Community (continued)    

Noise (NS)  Potentially 
Significant 

Over all diversion routes there is increased 
truck noise exposure to 532 sensitive land 
uses.  Locations with heavy receptor 
concentrations are located in segments (1 – 
SW CT, 6 – Hartford north, and 2, 9, 7 – in 
Norwich) 

Energy Use/Conservation (EC) Yes Minor Adverse All diversion routes have the potential for 
increased fuel consumption due to longer 
trips 

Environmental Justice (EJ) Yes Minor Adverse Numerous EJ populations along diversion 
segment (1), including Stamford, Norwalk, 
Bridgeport and New Haven 

Segments (3, 5, 9) include EJ population in 
Greater Hartford area 

Segment 3) has EJ issues in Danbury area 

Cultural/Historic (CH) No   
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Figure 9.3 Environmental Impact Locations 
Concept C – Toll Trucks on Limited Access Highways 

 

Economics  

Since the concept’s main objective is not to achieve substantial congestion relief along 
these corridors, tolls will represent an additional cost to truckers, either through direct toll 
payments or through slower stop-and-go travel on diversion routes, raising substantial 
economic concerns.  Therefore, if a certain highway segment has significant congestion 
and high truck volumes, but the flat-toll approach does not substantially address this 
issue, the offsetting benefits for businesses, shippers, and trucking interests are hard to see 
in the short term.  The western portions of both I-95 and I-84 fall into this category.  Exten-
sive use of the highway for local and subregional trips – a typical pattern in highway 
segments in more urbanized areas – combined with a lack of suitable alternative routes 
also can pose an economic problem for local-market businesses and for communities 
along the likely diversion routes.   

By itself, then, tolling trucks on existing highways is likely to have significantly adverse 
economic consequences.  These consequences can potentially be mitigated, or even 
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reversed if the revenues collected are used to improve facilities, services and programs 
that help trucking, whether in improved highways, expanded truck stops and parking or 
similar actions.  

Equity  

The main equity issues relating to Concept C include: 

• Geographic Distribution of Travelers – Due to the comprehensive nature of this con-
cept, truck traffic in virtually all areas of the State would be affected by this tolling 
plan.  

• Likely Truck Markets Involved – Virtually all truck markets, from local van-based 
delivery and service operations to long-haul interstate freight movements, would face 
these proposed charges.  The major interstate truck routes – I-91, I-84, and especially 
I-95 – have a larger share of the longer-haul truck market, while secondary highways 
(e.g., CT Route 8) would be more regional and local in nature.  At the same time, I-95 
carries a substantial amount of local truck traffic as well.  The eventual level and mix 
of tolls would reflect the State’s policy on which groups of trucks should be using the 
highway and which should use the local and arterial network, with relevant conse-
quences to both networks. 

• Time Savings in Tolled versus Untolled Lanes – Truckers who remain on the high-
ways will experience time savings over non-tolled routes, but they will pay more than 
they do now.  This is fundamentally different from a traditional new toll road or a 
tolled express lane, where new capacity is provided for a price, and users can stay 
with their previous choices (for no toll), or pay more for improved service.  This sets 
up a potential “lose-lose” situation, at least until the new revenue is invested in 
improved transportation systems.  

• Potential Low-/Moderate-Income Concentration – This would most likely not be a 
major issue under this concept, due to its broad statewide coverage except to the 
extent trucks diverted through such neighborhoods. 

• Available Alternative Routes – In most instances, there is some form of alternate 
route for trucks to use.  However, the key questions are:  1) the time penalty on these 
routes relative to the highway; and 2) the capacity of the route to absorb more truck 
traffic, especially larger trucks, from capacity, safety, and environmental perspectives.  
These issues are particularly important for longer-haul larger single-unit and tractor 
trailer trucks, which by design are intended to be on the highways that are better 
designed to handle them. 

Safety 

The concept of tolling trucks on limited access highways in the State may have serious 
implications for safety (real or perceived) on the alternate routes they are forced or willing 
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to take.  Since route directness and timing of deliveries and service appointments are crucial 
for truck drivers, truck tolls on highways may result in a disproportionate volumes of the 
diverted trucks using specific truck routes during those times of the day when trucking 
operations are at the highest levels (generally from early morning to midafternoon). 

Trucks are larger, heavier vehicles and require larger turning radii, and consume more 
roadway capacity.  As such, increased truck volumes on the alternate truck routes may 
increase not only the propensity for certain types of crashes to occur, but also could 
increase the severity of the crashes, potentially resulting in more fatalities and injuries.  
Although the relatively modest number of diversions would limit congestion increases, 
serious safety issues can be raised by only a few trucks per hour when they are large 
highway-appropriate vehicles.  

While local jurisdictions may have specific truck routing regulations, truck drivers may 
risk traveling along non-truck routes to compensate for additional travel time and dis-
tance, especially at night when enforcement may not be as rigid.  This could result in 
potential noise, safety, and quality of life issues, particularly in suburban and rural 
neighborhoods.  

For example, in southwestern Connecticut, Route 1 (in some sections) currently is used as 
a bypass route to I-95 for both automobiles and trucks.  Tolling of trucks on I-95 can be 
expected to result in heavier truck volumes along Route 1, and increased truck travel 
along some already congested sections of Route 1.  During the midday peak periods when 
significant amounts of traffic is generated by the retail and commercial uses along Route 1, 
even a small increase in truck traffic would have only a moderate impact on traffic con-
gestion, but may contribute more substantially to the potential for crashes.  Roadways 
connecting Route 1 and I-95 may experience similar issues.  The same issues would be 
raised on the diversion routes along each of the major truck corridors – e.g., Route 6 along 
I-84 near the New York State border, Route 80, 148 and similar routes along I-84 between 
Hartford and the Massachusetts border, etc. 

� 9.6 Financial Analysis of Concept C – Toll Trucks on 
Limited Access Highways 

Concept C would result in significant new revenue – from $5 billion to over $12 billion 
depending on the toll rate, but also would entail significant startup costs for the toll system 
and ongoing collection costs.  The initial cost of the toll collection system would consume 
from 10 to 23 percent of the present value of net revenues depending on the toll rate (with 
net revenues already accounting for annual operating and capital cost of collection).  After 
accounting for collection costs, the life cycle value of this concept that could be applied to 
projects would be from $3.7 to $10.9 billion.  As with Concept B, tolls on Interstate highways 
would be restricted to improving those highways. 
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Table 9.10 Financial Analysis of Concept C – Toll Trucks on Limited 
Access Highways 

Financial Summary (Millions of 2008 Dollars) Average Per Mile Toll Rate 
Concept C  Toll Trucks on Limited Access 
Highways 

$0.30 $0.45 $0.60 

Present Value of Net Toll Revenue  3,061.2 8,468.5 12,256.8 

Initial Capital Cost of Toll Collection System 1,349.6 1,349.1 1,348.7 

Total Highway Construction Costs  0 0 0 

Life-Cycle Surplus/(Shortfall) 3,711.6 7,119.4 10,908.1 

 

Table 9.11 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for all toll levels for Project C.  Note that the financial 
analysis presented here excludes the financial impact of the initial capital costs related to 
the toll collection system.  To get from gross revenue to net revenue, subtract non-
collection of tolls (evasion), operating costs, and recurring reinvestment in the system.  
Under this concept, no revenue shortfalls are projected throughout the 30-year analysis 
period for Toll Level 3.  Annual shortfalls are projected for Project C under Toll Level 1 in 
year 2030, but large surpluses in other years are sufficient to offset these losses.  
Significant toll collection capital costs are projected every eight years for Project C for 
major toll collection infrastructure replacement.  One such replacement cycles fall in 2030 
and it is reflected in the recurring capital costs for that year. 

Table 9.11 Annual Toll Revenue and Expense Estimates Concept C –   
Toll Trucks on Limited Access Highways 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.30/Mile in 2008 Dollars Annual Costs  

Year 
Per-Mile 
Toll Rate 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.37 $7.22 $425.5 $21.3 $86.7 $0.7 $316.8 

2020 $0.43 $8.36 $515.2 $25.8 $91.9 $0.7 $396.8 

2025 $0.50 $9.69 $623.7 $31.2 $102.6 $0.7 $489.2 

2030 $0.57 $11.24 $755.1 $37.8 $115.2 $934.4 $(332.3) 

2035 $0.67 $13.03 $920.0 $46.0 $135.4 $0.6 $737.9 

2040 $0.77 $15.10 $1,120.9 $56.0 $159.3 $0.4 $905.2 
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Table 9.11 Annual Toll Revenue and Expense Estimates Concept C –  
Toll Trucks on Limited Access Highways (continued) 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 2 – $0.45/Mile in 2008 Dollars Annual Costs  

Year 
Per-Mile 
Toll Rate 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.55 $10.74 $629.8 $31.5 $91.2 $0.7 $506.4 

2020 $0.64 $12.45 $762.5 $38.1 $97.1 $0.7 $626.5 

2025 $0.74 $14.44 $923.1 $46.2 $108.6 $0.7 $767.7 

2030 $0.86 $16.75 $1,117.5 $55.9 $122.2 $934.4 $5.1 

2035 $1.00 $19.42 $1,361.6 $68.1 $143.9 $0.6 $1,149.0 

2040 $1.16 $22.51 $1,659.0 $83.0 $169.6 $0.4 $1,406.1 

Toll Level 3 – $0.60/Mile In 2008$ Annual Costs  

Year 
Per Mile 
Toll Rate 

Average 
Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.74 $14.60 $857.0 $42.9 $96.2 $0.7 $717.2 

2020 $0.86 $16.94 $1,037.5 $51.9 $102.9 $0.7 $882.0 

2025 $0.99 $19.65 $1,256.1 $62.8 $115.3 $0.7 $1,077.2 

2030 $1.15 $22.80 $1,520.6 $76.0 $130.0 $934.4 $380.2 

2035 $1.33 $26.44 $1,852.7 $92.6 $153.4 $0.6 $1,606.1 

2040 $1.55 $30.64 $2,257.4 $112.9 $181.2 $0.4 $1,962.9 
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10.0 Concept D – HOV to HOT 
Lane Conversion 

Overview  

The simplest toll project to implement is the conversion of High-Occupancy Vehicle 
(HOV) lanes to High-Occupancy Toll (HOT) lanes.  HOT lanes allow for SOV drivers to 
buy into the lane by paying a toll while HOVs can still use the lane toll free.  The end 
result is maximizing HOT lane utilization and the possibility for better efficiency in the 
general purpose roadway lanes as well.  HOT lane revenues are typically low relative to 
other types of toll projects because much of the available HOT lane capacity is given away 
for free to HOVs.  The most recent HOV to HOT conversions took place on I-394 in 
Minneapolis in 2005, on I-25 in Denver in 2006, and on I-95 in Miami on December 5, 2008.   

For this study, we considered converting the existing single-lane HOV lanes in 
Connecticut to HOT lanes (Figure 10.1): 

• D-1:  Interstate 84 – East of Hartford; and 

• D-2:  Interstate 91 – North of Hartford. 
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Figure 10.1 Concept D – HOV to HOT Lane Conversion 

 

Project Descriptions  

In 1989, High-Occupancy Vehicle (HOV) lanes opened east of Hartford along I-84 and 
I-384 and were extended into Hartford in 2000.  The HOV facility along I-84 and I-384 is 
approximately 22.1 lane-miles with one HOV lane provided in each direction of travel 
(10.1 miles eastbound and 12.0 miles westbound).  In 1993, HOV lanes were opened on 
I-91 north of Hartford.  The HOV facility along I-91 is approximately 14.7 lane-miles with 
one HOV lane provided in each direction of travel (7.5 miles northbound and 7.2 miles 
southbound).  

Three general purpose lanes in each direction parallel the I-91 HOV lanes.  Access to and 
egress from the I-91 HOV lane is provided at these locations (Figure 10.2): 

• Southbound access: 

− General purpose lanes in Windsor (less than a mile south of the Bradley 
International Airport access road);  

− Direct on-ramp from Route 75; 
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− Direct on-ramp from Bloomfield Avenue; and 

− Direct on-ramp from I-291/Route 218.   

• Southbound egress: 

− Near Jennings Road to the general purpose lanes; and 

− Direct off-ramp to Leibert Road.   

• Northbound access: 

− General purpose lanes near Jennings Road; and  

− Direct on-ramp from Leibert Road.  

• Northbound egress: 

− Direct off-ramp to I-291/Route 218; 

− Direct off-ramp to Bloomfield Avenue; 

− Direct off-ramp to Route 75; and 

− General purpose lanes in Windsor (less than a mile south of the Bradley Interna-
tional Airport access road).  
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Figure 10.2 Existing I-91 HOV Lanes 

 

Three general purpose lanes in each direction parallel the I-84 HOV lanes, except in the 
section between the I-384/I-84 merge and Wilbur Cross Parkway (Route 15) where five 
general purpose lanes are provided.  Access to and egress from the I-84 HOV lane is pro-
vided at these locations (Figure 10.3): 

• Westbound access: 

− General purpose lanes in Vernon;  
− Direct on-ramp from Route 30; 
− Direct on-ramp from Buckland Street; and 
− Direct on-ramp from I-384 HOV.   

• Westbound egress: 

− General purpose lanes east of Forbes Street under pass; 
− Direct off-ramp to Silver Lane; 
− General purpose lanes near Route 2 interchange; and 
− General purpose lanes at Founders Bridge.   
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• Eastbound access: 

− General purpose lanes west of Route 15; 
− Direct on-ramp from Silver Lane; and 
− General purpose lanes west of Simmons Road underpass. 

• Eastbound egress: 

− Direct off-ramp to I-384 HOV; 
− Direct off-ramp to Buckland Street; 
− Direct off-ramp to Route 30; and 
− General purpose lanes in Vernon. 

Figure 10.3 Existing HOV Lanes on I-84 

 

Converting the Existing HOV Lanes to HOT Lanes 

The existing HOV lanes on both I-91 and I-84 are ideally suited to easy conversion to HOT 
lanes.  They have limited on and off points (as opposed to continuous access/egress), and 
the on-ramps are relatively clustered at the beginning of the inbound and outbound ends 
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of the HOV lanes, with the off-ramps relatively clustered at the end.  This makes setting 
up the toll collection system relatively easy. 

Traffic Characteristics  

ConnDOT’s Bureau of Policy and Planning (BPP) has been monitoring the usage of these 
HOV facilities since 1989 through annual on-site counts.35  In 1993, the HOV requirement 
was changed from three to two occupants per vehicle, which coincided with the opening 
of the I-91 HOV lanes.   

Figures 10-4 through 10-7 show average hourly HOV lane volumes for I-91 and I-84 
respectively in both directions, as reported in ConnDOT’s 2008 HOV report.  As shown, 
I-91 southbound has two distinct peaks during the a.m. and p.m. commuter periods, 
reaching a volume of almost 1,000 vehicles per hour in the Friday p.m. peak.  Northbound 
volume is much more heavily peaked in the p.m. period only.  The bidirectional nature of 
peak traffic on I-91 particularly southbound is advantageous in generating sufficient 
demand to fill up the HOT lane with SOV paying customers.  I-84 has more of a typical 
one-directional peaking pattern. 

Figure 10.4 Average Hourly Distribution of Vehicles  
I-91 Southbound HOV Lane Between Exits 33 and 34 

 

Source:  ConnDOT 2008 HOV Report, data collected in 2008. 
Note:  Motorcycles and violators are not included in the data. 

                                                      
35 http://www.ct.gov/dot/lib/dot/documents/dpolicy/HovRpt.pdf. 
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Figure 10.5 Average Hourly Distribution of Vehicles  
I-91 Northbound HOV Lane Between Exits 33 and 34 

 

Source:  ConnDOT 2008 HOV Report, data collected in 2008. 
Note:  Motorcycles and violators are not included in the data. 

Figure 10.6 Average Hourly Distribution of Vehicles  
I-84 Westbound HOV Lane East of HOV On Ramp from I-384 

 

Source:  ConnDOT 2008 HOV Report, data collected in 2008. 
Note:  Motorcycles and violators are not included in the data. 
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Figure 10.7 Average Hourly Distribution of Vehicles  
I-84 Eastbound HOV Lane East of HOV Off Ramp from I-384 

 

Source:  ConnDOT 2008 HOV Report, data collected in 2008. 
Note:  Motorcycles and violators are not included in the data. 

Table 10.1 presents the HOV lane traffic at their corresponding peak load points on the 
I-91 and I-84 HOV lanes.  The HOV lanes get the most usage during Fridays on both 
facilities.  On I-91, HOV lane usage is lowest on weekends, while the HOV lane on I-84 has 
its lowest usage on an average weekday. 

Table 10.1 HOV Lane Average Daily Vehicles at Peak Load Point:  2007 
I-91 and I-84 

Direction I-91 HOV Lane I-84 HOV Lane 
 (I-91/I-84) Weekday Friday Weekend Weekday Friday Weekend 

SB/WB 5,232 7,019 4,141 4,013 5,661 5,230 

NB/EB 4,364 5,552 3,111 3,462 5,434 4,153 

Total 9,596 12,571 7,252 7,475 11,095 9,383 

Source: ConnDOT. 

Note: Peak load point on I-91 HOV lane is between Exit 33 and 34.  Peak load point on I-84 is west of I-384 
merge. 
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Table 10.2 displays the average daily traffic in the general-purpose lanes and the HOV 
lane at the HOV lane peak load points on I-91 and I-84.  On I-91, the HOV lane traffic 
accounts for 6.7 percent of the average daily demand across all lanes.  In terms of capacity 
across this section, the HOV lane is 25 percent of the total capacity.  This indicates that 
there is a significant amount of available capacity that can be sold to SOV traffic.  A simi-
lar relationship is shown for I-84, although the HOV lane represents a smaller percentage 
of total capacity (5.4 percent) near this location on I-84 since there are five general-purpose 
lanes at the HOV lane peak load location. 

Table 10.2 2007 Average Daily Vehicles at Peak Load Points 
I-91 and I-84 GP and HOV Lane 

 I-91 Percent Share I-84 Percent Share 

General Purpose Lanes 129,900 93.3% 148,300 94.6% 

HOV Lane 9,300 6.7% 8,500 5.4% 

Total 139,200 100.0% 156,800 100.0% 

Source: ConnDOT. 

Note: ADTs are at peak load point on I-91 HOV lane between Exit 33 and 34 and on I-84 is west of I-384 
merge.  GP ADTs are 2006 levels. 

Analysis Methodology 

The attractiveness of an HOV lane comes from the travel-time advantage that it can pro-
vide over the general-purpose lanes during congested periods.  Since the time saving 
advantage of the HOT lane is typically only significant during several hours of the day, 
we analyzed traffic flows for the following time periods, based on traffic count data pro-
vided by ConnDOT: 

• AM1: 6:00 a.m. to 7:00 a.m.; 

• AM2: 7:00 a.m. to 9:00 a.m.; 

• MD: 9:00 a.m. to 3:00 p.m.; 

• PM1: 3:00 p.m. to 4:00 p.m.; 

• PM2: 4:00 p.m. to 6:00 p.m.; 

• PM3: 6:00 p.m. to 7:00 p.m.; and 

• NT: 7:00 p.m. to 6:00 a.m. 

We obtained the travel demand model used by the Capitol Region Council of 
Governments (CRCOG) to estimate growth in future corridor demand.  This growth in 
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demand was applied to the 2007 time period levels of demand to create baseline traffic 
demand levels for 2015 and 2030.  

Using this information, we developed a spreadsheet market share model to estimate the 
amount of SOV traffic by time period and by direction that would use the HOT lane at 
various toll rates.  HOV traffic is assumed to continue to use the HOT lane toll free.  Toll 
rates for SOV traffic were chosen at levels that aimed to maximize revenue wherever pos-
sible, but also limiting usage of the HOT lane to 1,650 vehicles per hour so as to maintain 
free flow conditions for HOVs and buses.  Another policy option could be to maximize 
usage of the facility, bounded by a minimum toll and limiting usage to 1,650 vehicles per 
hour per lane in the HOT lane.  In some instances, maximizing usage also will maximize 
revenue, but not in all cases. 

� 10.1 Institutional and Legal  

HOV to HOT lane conversion had previously been allowed only as part of the Value 
Pricing Pilot Program, but since SAFETEA-LU, it has been mainstreamed, and can be done 
in any state.36  This means that all that is required is a toll agreement between the FHWA, 
ConnDOT, and the operating agency in Connecticut.  At this point, ConnDOT has not 
pursued this option.  There is no limit to the number of agreements that can be Federally 
approved.  States that wish to create new HOT lanes, or to convert existing HOV lanes 
into HOT lanes, need to submit an Expression of Interest to the local FHWA division 
office. 

� 10.2 Technology and Deployment  

This concept has very similar considerations to Concept A, except as described in the 
following sections. 

Construction 

This concept can utilize existing lane configuration and separation and should not require 
major construction.  The biggest challenge with HOV to HOT lane conversions is usually 
restricting access to the tolled lanes, but in Connecticut, there already is restricted access 
and good separation between the lanes. 

                                                      
36 Federal Highway Administration, High Occupancy Vehicle (HOV) Facilities, SAFETEA-LU Section 

1121 (23 USC 166), [http://ops.fhwa.dot.gov/tolling_pricing/hov_facilities.htm], 8 October 2008. 
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One way for drivers to declare their high-occupancy status is to provide separate toll 
point lanes for HOVs and non-HOVs, with tolls only charged in the non-HOV lane while 
occupancy is verified in the other lane by police officers observing traffic flowing across 
the toll collection point.  This requires traffic to divide appropriately in advance of the toll 
point and requires sufficient toll payment lanes to support the throughput of traffic under 
varying non-HOV proportions.  Selection of this HOV detection/declaration option may, 
therefore, require some construction to expand the lane width at the toll points.  Other 
methods, such as the use of roving police officers with enforcement readers would remove 
the need for these separate lanes, but in this case the system would benefit from the provi-
sion of dedicated enforcement facilities. 

Technology and Roadside Components 

All current HOT deployments require transponders for the paying vehicles.  Some also 
require HOVs to be equipped with transponders.  These tags are encoded as HOV or HOT 
and allow the system to quickly determine whether the vehicle should pay a toll or not.  
This is often supported by manual, spot compliance checks by law enforcement officers. 

If vehicles are detected by their license plate only (under video billing), the system will 
have difficulty in determining whether a toll should be charged unless the program 
requires users to preregister their license plate as HOV or HOT. 

Roadside equipment would involve standard toll gantries with antennas, readers, and 
cameras.  Typically, trucks are not permitted to use HOT lanes, and so this concept does 
not require classification equipment.  At least in the short term, it is unlikely that vehicle-
occupancy detection equipment could be installed roadside because that technology has 
not yet been proven to work effectively.  There is considerable research going on that may 
change this in the future. 

Toll Program Operation 

Since the I-84 and I-91 projects are focused on the Hartford area, and the expected toll 
payers would mostly be commuters, walk-in, retail channels, and customer kiosks need 
only be focused in the Hartford region.  Since this is an optional toll scheme, other similar 
deployments handle customer interaction via mail, telephone, and web rather than 
through walk-in centers. 

� 10.3 Potential PPP Approaches 

Texas, Minnesota, and Virginia are implementing managed lane projects through PPPs, 
involving reconstruction of general purpose lanes supported by limited public funding 
contributions, or implementation of an HOT lane within an existing corridor.  Managed 
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lane tolling applications generally are priced at higher per-mile toll rates than typical 
commuter toll roads, and also are priced variably (time of day) or dynamically (rates 
which are based on congestion in the managed or general purpose lanes). 

Depending on estimated toll revenues, Connecticut could consider an operations and 
maintenance contract (including toll collection) funded from toll revenues, sharing reve-
nues beyond certain estimates with the private provider, and using the public portion of 
shared revenues to offset the capital costs of conversion.  The public sector also needs to 
consider how geometrics, traffic control devices, HOV vehicle use, and HOV enforcement 
are altered to provide a more closed tolling system (where everyone pays); otherwise, 
revenue potential for the managed lane developer may be limited or difficult to estimate.  In 
either case, the private sector is likely to price that revenue/enforcement risk accordingly. 

� 10.4 Privacy  

Operationally, this concept is similar to Concept A and so the privacy issues mirror that 
concept.  However, one additional privacy issue for HOT/HOV lanes is that future sys-
tems may use HOV enforcement cameras (e.g., infrared cameras, still under development) 
to count the number of occupants.  This introduces a further privacy concern because 
additional images are taken of the driver and the occupants, so clear guidelines should be 
introduced to protect this data.  Users that do choose to use the tolled lane are disclosing 
route journey information. 

� 10.5 Technical Analysis of Project D-1 – Interstate 84  
HOT Lane  

Transportation Impacts 

I-84 has the heaviest demand westbound in the morning and eastbound in the afternoon.  
In the westbound direction during the 7:00 a.m. to 9:00 a.m. period, we estimate there will 
be 3,000 vehicles in the HOT lane with a corresponding volume of 12,700 vehicles in the 
general-purpose lanes (Table 10.3).  Of the 3,000 HOT lane users, we estimated about 1,400 
would be SOV toll payers at a toll of $1 for a full-length trip.  A similar pattern is found in 
the eastbound direction during the 4:00 p.m. to 6:00 p.m. period.  More than 50 percent of 
the estimated usage would occur during these two periods.  For an average weekday, we 
estimate that more than 12,000 vehicles would use the HOT lane from 6:00 a.m. to 7:00 
p.m., with about 5,000 of those vehicles paying a toll.   
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Table 10.3 Forecast Average Weekday Volumes at Peak Load Point:  2015 
Project D-1 – Interstate 84 HOT Lane 

 2015 Westbound 2015 Eastbound 

  HOT Lane 
Traffic    HOT Lane 

Traffic   

Time Period 
GP 

Traffic HOV SOV Total 
SOV 
Toll 

GP 
Traffic HOV SOV Total 

SOV 
Toll 

6:00 a.m.-7:00 a.m. 5,500 245 205 5,950 $0.75 2,700 25 50 2,775 $0.50 

7:00 a.m.-9:00 a.m. 12,700 1,591 1,409 15,700 $1.00 7,400 100 100 7,600 $0.50 

9:00 a.m.-3:00 p.m. 27,200 1,005 195 28,400 $0.50 27,100 924 276 28,300 $0.50 

3:00 p.m.-4:00 p.m. 4,900 234 66 5,200 $0.60 6,400 387 813 7,600 $0.75 

4:00 p.m.-6:00 p.m. 9,600 492 108 10,200 $0.60 14,500 1,469 1,531 17,500 $1.45 

6:00 p.m.-7:00 p.m. 4,300 150 50 4,500 $0.50 5,700 312 288 6,300 $0.75 

7:00 p.m.-6:00 a.m. 18,700 - - 18,700 - 19,100 - - 19,100 - 

Total Day 82,900 3,717 2,033 88,650 - 82,900 3,217 3,058 89,175 - 

Note:  SOV toll rate shown is for a full length trip. 

We also analyzed the impact of the HOT lane on corridor traffic (Table 10.4).  We expect 
that the overall average speed in the corridor would improve by 4.4 miles per hour during 
the peak periods, and by 2.0 miles per hour over the entire day.  These speed improve-
ments would bring about a reduction in vehicle hours of delay of 34.4 percent during the 
peak periods, and 29.9 percent over the entire day.  Time periods other than 7:00 a.m. to 
9:00 a.m. and 4:00 p.m. to 6:00 p.m. experience little congestion and, therefore, the HOT 
lanes have limited impacts on the operation of the overall corridor during these times. 

Table 10.4 Corridor Traffic Operational Impacts:  Average  
Weekday in 2015 
Project D-1 – Interstate 84 HOT Lane 

  Peak Period (7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m.) 
Measure No Build Build Change Percent Change 
VMT 338,442 338,442 0 0.0% 

VHT 6,817 6,264 -553 -8.1% 

Average Speed 49.7 54.0 4.4 8.8% 

Vehicle Hours of Delay 1,610 1,057 -553 -34.4% 
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Table 10.4 Corridor Traffic Operational Impacts:  Average Weekday in 
2015 (continued) 
Project D-1 – Interstate 84 HOT Lane 

 Total Day 

Measure No Build Build Change Percent Change 
VMT 1,206,616 1,206,616 0 0.0% 

VHT 20,910 20,209 -701 -3.4% 

Average Speed 57.7 59.7 2.0 3.5% 

Vehicle Hours of Delay 2,347 1,646 -701 -29.9% 

 

Transit Impacts 

CTTransit offers several express bus routes on I-84 both east and west of Hartford.  Ser-
vices offered on two routes (3 and 17) extend as far east as Rockville and Vernon and as 
far west as Cheshire.  Many CTTransit local bus routes also are operated along this corri-
dor throughout the greater Hartford region from Plainville to Vernon.  Express services 
are frequent during the peak periods and focus primarily on the Capitol area and Asylum 
Hill.   

Private carriers, including Peter Pan/Arrow Line and Collins Bus Service, also operate 
express services east of Hartford in the I-84 corridor, thus providing additional capacity 
and commuting options from Vernon, Willimantic, Mansfield, Columbia, Andover, 
Coventry, and Bolton. 

While the shift from HOV to HOT lanes in this corridor would not provoke a significant 
change in driving habits, the express bus network into Hartford is rich and provides for 
alternatives to driving in several corridors.  East of Hartford, CTTransit serves four park-
and-ride lots in the I-84 corridor to facilitate express bus commuting.  Since toll rates will 
be set so as to maintain free flow speeds in the HOT lanes, there should be no impact on 
bus travel times. 

Toll Revenue Estimates 

Annual toll revenue of $0.9 million and $2.0 million is estimated for the I-84 HOT lane for 
2015 and 2030, respectively (Table 10.5) in 2008 dollars.   
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Table 10.5 Forecast HOT Lane Annual Toll Revenue:  2008 Dollars 
Project D-1 – Interstate 84 HOT Lane  

Year Annual Toll Revenue 

2015 $935,000 

2030 $2,030,000 

 

Implementation Requirements  

The two projects in this concept individually cover over 11 and 8 miles of roadway and 
aim to provide a reliable level of service to travelers opting to use the express lanes.  We 
assumed that entrance and exit points will correspond to the existing freeway entrance 
and exits and that all travelers using the HOT lanes will be charged.  This will require 
about 16 and 12 tolling points respectively to cover both directions of traffic.  However, 
each tolling point only needs to cover a single lane of traffic.   

HOT lanes are normally limited to passenger vehicles and so this project would not 
require deployment of extensive classification equipment to determine vehicle class for 
differential tolls.  However, to optimize use of the lanes, dynamic pricing would be used 
requiring deployment of an extensive traffic sensor network, CCTV cameras for viewing 
vehicle flow and dynamic message signs to communicate the current toll rate.  Since there 
will be a requirement to clear incidents quickly, this concept would require deployment of 
additional roadside assistance trucks and personnel.  Since equipment will be distributed 
along the length of this roadway, it has been assumed that fiber optic cables will be laid to 
support communication with the field equipment. 

The back-office needs for this project are fairly modest due to the relatively small number 
of transactions and, therefore, the low number of accounts required even for the combina-
tion of both projects.  We would expect that all users will be required to have tags, which 
cuts down on the level of video processing required but slightly increases the number of 
accounts anticipated.  Given these limitations, the back-office would be of minimal size and, 
for most years, the pricing uses a minimum annual cost for running such an operation 
rather than a per account charge.  Given the low volume of accounts and that use of the 
tolled facility is optional; this concept does not require any walk-in centers.  Due to the small 
geographic area covered by the projects, only a small number of retail channels are antici-
pated to support account payment through partnership with a store chain. 
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Toll Collection Costs  

Table 10.6 identifies the total costs to implement and operate the new toll express lanes 
projects over 30 years for the individual and combined projects.   

Table 10.6 Life-Cycle Toll Collection Costs  

Scenario Total Capital Cost Total O&M Cost Total  

Project D-1:  I-84 – East of Hartford $19,449,283 $72,712,545 $92,161,828 

Project D-2:  I-91 – North of Hartford $47,236,480 $88,770,346 $136,006,826 

All Projects Combined, D-1 and D-2 $66,685,763 $161,482,891 $228,168,654 

 

The capital cost for these projects is driven by the number of tolling points that need to be 
installed to toll each segment of the proposed HOT lanes.  About 12 percent of the capital 
is to cover tag purchases over the 30 years.  As stated above, for these projects the back-
office operating costs are calculated using the minimum cost to run a dedicated back office 
to process the transactions but still contribute about 44 percent of the O&M costs.  The toll 
equipment maintenance costs make up about 21 percent of the ongoing costs.  Due to the 
fairly small size of the program, overall management labor makes up a significant per-
centage of the cost at 15 percent of the ongoing costs.   Roadside service and law 
enforcement costs are estimated at about 6 percent of the O&M costs.  In the combined 
project, the back office becomes large enough toward the end of the 30 years to exceed the 
minimum operating cost and be priced on a per account basis.  Credit card processing 
revenue costs are an extremely small percentage in this concept (<2 percent) due to the 
low amount of revenue being processed. 

Implementation Strategy 

There already is an established network of HOV lanes in Connecticut, so the further stud-
ies to examine converting these to HOT lanes should be reasonably straightforward.  
Legislation is required for this conversion, but not at the Federal level.  However, a toll 
agreement is needed with FHWA which may extend the approval process.  As with 
Concept A, drivers using this roadway are not forced to pay the toll (they can choose a 
non-tolled lane), so consensus building may be shorter than would be expected if the toll 
was unavoidable.   

HOT lanes have been implemented in many other places in the United States, from which 
experience can be derived.  Industry estimates suggest two tolling points can be con-
structed per month for a project of this nature, which results in a roadside construction 
duration of approximately 6 to 12 months.  It is likely a small amount of roadway con-
struction will be required along the tolled roads, such as enforcement plazas and drainage. 
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Accordingly, the tasks to implement this concept, and their likely durations, are noted 
below in Table 10.7: 

Table 10.7 Illustrative Implementation Durations 
Project D-1 – Interstate 84 HOT Lane 

Task Duration 

Further Studies and Consensus Building 24 months 

Studies Sufficient for Funding 12 months 

Legislation and Funding 24 months 

Assemble Program Staff 9 months 

Procurement 12 months 

Design 6 months 

Build – Highway 12 months 

Build – Roadside Equipment 12 months 

Build – Back-Office 6 months 

Test 3 months 

Distribute Tags 6 months 

Go-Live 0 

 

Implementation Schedule 

There are many ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability. 

One such arrangement is detailed in the Gantt chart in Figure 10.8 below; this format 
allows key dependencies to be highlighted and the critical path37 to be identified (in red).  
Under this schedule the project could be completed by 2014. 

                                                      
37 The Critical Path is the set of activities that must be completed on time for the project completion 

date to be met. Activities on the critical path have no slack time and delays to these tasks will 
delay the entire project. 
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Figure 10.8 Illustrative Implementation Schedule 
Project D-1 – Interstate 84 HOT Lane 

 
 

Environmental  

Project D-1 would be located exclusively in the northeastern portion of the Hartford met-
ropolitan area.  This is a highly developed urban area transitioning to more suburban 
character northeast of Hartford.  Project D-1 is expected to have no adverse impacts to 
environmental resources.  There will be no diversion of traffic to local roads and there will 
be minimal change to traffic flow patterns on the affected highways. 

Project D-1 is expected to have a beneficial effect on the Hartford metropolitan area in 
terms of the following as shown in Table 10.8 and Figure 10.9: 

• Air Quality – While vehicle miles of travel remains constant among the projects, vehi-
cle hours of travel, and vehicle hours of delay will both decrease with Project D-1.  In 
addition, average travel speeds are expected to increase.  These factors would have the 
effect of reducing emissions.   

• Energy Use and Conservation – Average travel speeds are expected to increase with 
this alternative, and travel delay will be reduced.  Consequently, less fuel can be 
expected to be consumed due to vehicles sitting in traffic, yet speeds will not increase 
to a degree that would result in an overall drop in miles-per-gallon achieved.  
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Table 10.8 Environmental Impact Summary 
Project D-1 – Interstate 84 HOT Lane 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) No   

Air Quality (AQ) Yes Beneficial D1 – I-84-Hartford to Exit 64 (Vernon) 
Social/Community    

Community Disruption (CD) No   

Bicycle and Pedestrian (BP) No   

Noise (NS) No   

Energy Use/Conservation (EC) Yes Beneficial D1 = I-84-Hartford to Exit 64 (Vernon) 

Environmental Justice (EJ) No   

Cultural/Historic (CH) No   
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Figure 10.9 Environmental Impact Locations 
Project D-1 –  Interstate 84 HOT Lane 

 

Economics  

As the proposal merely expands the options available to all travelers in terms of their 
ability to take advantage of a higher-speed option, this concept is not expected to raise any 
significant economic issues.  The travel-time benefits of using the lane are always available 
for those days, for example, when one is running late, has an important appointment, or 
other personal or business reasons for using the lane.  The extent to which the toll revenue 
could be used to support expanded transit services would effectively expand the market 
reach of these services, thereby increasing the economic strength of the Greater Hartford 
Area.  

Equity  

As the proposal merely expands the options available to all travelers in terms of their 
ability to take advantage of a higher-speed option, this concept is not expected to raise any 
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significant horizontal or vertical equity issues or concerns.  Studies have shown that the 
income levels in the cars in these types of HOT express lanes is considerably more mixed 
than implied by the often-stated “Lexus lane” name attributed to such facilities.  The 
travel-time benefits of using the lane are always available for those days when any given 
individual needs to use them. 

Safety  

Conversion of existing HOV lanes to HOT express lanes would result in similar safety and 
operational issues as Concept A above.  For enforcing occupancy requirements, HOT 
lanes also may require accommodating enforcement areas along the facility for which 
adequate pull in-pull out sites must be designed.  These enforcement areas may be within 
the median area or on the outside shoulder areas depending on the geometric configura-
tion of the highway. 

In addition, HOT lanes are designed to promote driver safety.  Closed-circuit video cam-
eras and traffic sensors would continuously monitor the HOT lane and identify incidents 
and accidents within seconds. Incident response crews will be deployed to manage inci-
dents quickly, in cooperation with first responders and emergency service providers.  
Electronic signs will alert motorists of incidents ahead. 

� 10.6 Technical Analysis of Project D-2 – Interstate 91  
HOT Lane 

Transportation Impacts 

The hourly demand profile for I-91 also suggests commuting travel patterns where the 
heaviest demand is southbound in the morning and northbound in the afternoon, but 
unlike I-84, there also is significant reverse commute travel during the AM and PM peak 
periods, respectively.  In the southbound direction during the 7:00 a.m. to 9:00 a.m. 
period, we estimate 2,700 vehicles in the HOT lane with a corresponding volume of 8,600 
vehicles in the general purpose lanes (Table 10.9).  Of the 2,700 HOT lane users, we esti-
mate about 1,100 would be SOV toll payers at a toll of $0.85 for a full length trip.  A similar 
pattern is found in the northbound direction during the 4:00 p.m. to 6:00 p.m. time period.  
For an average weekday, it is estimated that 21,450 vehicles would utilized the HOT lane 
from 6:00 a.m. to 7:00 p.m., with about 12,000 of those vehicles paying a toll. 
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Table 10.9 Forecast Average Weekday Volumes at Peak Load Point:  2015 
Project D-2 – Interstate 91 HOT Lane 

 2015 Southbound 2015 Northbound 

  HOT Lane 
Traffic    HOT Lane 

Traffic   

Time Period 
GP 

Traffic HOV SOV Total 
SOV 
Toll 

GP 
Traffic HOV SOV Total 

SOV 
Toll 

6:00 a.m.-7:00 a.m. 4,100 280 620 5,000 $0.55 4,000 229 521 4,750 $0.60 

7:00 a.m.-9:00 a.m. 8,600 1,583 1,117 11,300 $0.85 8,600 513 1,587 10,700 $0.75 

9:00 a.m.-3:00 p.m. 23,300 1,223 1,477 26,000 $0.50 22,800 1,011 1,689 25,500 $0.50 

3:00 p.m.-4:00 p.m. 4,400 612 738 5,750 $0.70 4,800 446 754 6,000 $1.00 

4:00 p.m.-6:00 p.m. 8,800 1,297 1,403 11,500 $0.85 9,400 1,541 1,459 12,400 $1.00 

6:00 p.m.-7:00 p.m. 3,990 253 347 4,500 $0.60 3,900 334 416 4,650 $0.55 

7:00 p.m.-6:00 a.m. 17,400 - - 17,400 - 17,500 - - 17,500 - 

Total Day 70,500 5,248 5,702 81,450 - 71,000 4,074 6,426 81,500 - 

Note:  SOV toll rate shown is for a full length trip. 

Estimates of operating conditions in the general purpose lanes and the express lanes were 
summarized for No Build (HOV lanes exist as they do today) and Build conditions (HOV 
lanes converted to HOT lane operation).  Table 10.10 provides a summary of the overall 
corridor for the peak periods and total day.  The overall average speed of the corridor is 
estimated to be improved by nearly seven miles per hour during the peak periods, and by 
4 miles per hour over the entire day.  A significant reduction in vehicle hours of delay is 
estimated to occur throughout the day.  Operational improvements to I-91 under HOT 
lane operations are estimated to occur over more hours of the day than on I-84.  This can 
be attributed to I-91 showing less directionality during peak periods than the I-84 corridor, 
and relatively significant traffic levels during shoulder time periods.  This would seem to 
indicate that travel characteristics of the I-91 corridor make it a better candidate for con-
version of the HOV lane. 
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Table 10.10 HOT Lane Corridor Operational Impacts:  2015  
Project D-2 – Interstate 91 HOT Lane 

  Peak Period (7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m.) 
Measure No Build Build Change Percent Change 
VMT 324,904 324,904 0 0.0% 

VHT 7,414 6,419 -995 -13.4% 

Average Speed 43.8 50.6 6.8 15.5% 

Vehicle Hours of Delay 2,416 1,420 -995 -41.2% 

 Total Day 
Measure No Build Build Change Percent Change 
VMT 1,151,677 1,151,677 0 0.0% 

VHT 21,953 20,320 -1,633 -7.4% 

Average Speed 52.5 56.7 4.2 8.0% 

Vehicle Hours of Delay 4,235 2,602 -1,633 -38.6% 

 

Transit Impacts 

In the I-91 corridor north of Hartford, express bus services are provided by CTTransit, 
including two primary routes and three park-and-ride lots.  The service extends north to 
Windsor, Windsor Locks, and Enfield.  

Available capacity in the I-91 corridor is similar to that of the I-84 corridor in that modest 
diversions from the highway to transit as a result of tolling would be accommodated by 
the existing network.  Furthermore, service could be expanded in terms of frequency and 
geographic scope with additional funding resources generated through the tolling HOT 
lane tolling mechanism.  No degradation of transit service travel time should be expected. 

Toll Revenue Estimates 

We estimate $2.0 million and 4.1 million in toll revenue for the I-91 HOT lane for 2015 and 
2030, respectively (Table 10.11).  All revenue is assumed to be in year 2008 dollars.  These 
revenue estimates are about twice the amount estimated for the I-84 corridor. 
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Table 10.11 Forecast Annual Toll Revenue:  2008 Dollars 
Project D-2 – Interstate 91 HOT Lane 

Year Annual Toll Revenue 

2015 $2,024,000 

2030 $4,133,000 

 

Implementation Requirements 

Implementation requirements are the same as those for Project D-1. 

Implementation Strategy 

Implementation strategy and schedule is similar to Project D-1. 

Environmental  

Alternative D-2 also would be located exclusively in the northern portion of the Hartford 
metropolitan area.  This is a highly developed urban area transitioning to more suburban 
character north of Hartford.  Alternative D-2 is expected to have no adverse impacts to 
environmental resources.  There will be no diversion of traffic to local roads and there will 
be minimal change to traffic flow patterns on the affected highways.  Impacts are summa-
rized in Table 10.12 and shown in Figure 10.10. 

Alternative D-2 is expected to have a beneficial effect on the Hartford metropolitan area in 
terms of: 

• Air Quality – While vehicle miles of travel remains constant among the alternatives, 
vehicle hours of travel and vehicle hours of delay both decrease with Alternative D-2.  
In addition, average travel speeds are expected to increase.  These factors would have 
the effect of reducing emissions.   

• Energy Use and Conservation – Average travel speeds are expected to increase with 
this alternative, and travel delay will be reduced.  Consequently, less fuel can be 
expected to be consumed due to vehicles sitting in traffic yet speeds will not increase 
to a degree that would result in an overall drop in miles-per-gallon achieved.  
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Table 10.12 Summary of Environmental Impacts 
Project D-2 – I-84 HOT Lane 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) No   

Air Quality (AQ) Yes Beneficial D2 – I-91-Hartford to Route 75 

Social/Community    

Community Disruption (CD) No   

Bicycle and Pedestrian (BP) No   

Noise (NS) No   

Energy Use/Conservation (EC) Yes Beneficial D2 – I-91-Hartford to Route 75 

Environmental Justice (EJ) No   

Cultural/Historic (CH) No   
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Figure 10.10 Environmental Impact Locations 
Project D-2 – Interstate 91 HOT Lane 

 

Economics  

All economic impacts are identical to those discussed under D-1. 

Equity 

All equity issues are identical to those discussed under D-1. 

Safety  

All safety issues are identical to those discussed under D-1. 
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� 10.7 Technical Analysis of Project D-3 – Combined  
HOT Lanes 

Toll Revenue Estimates 

Annual revenue estimates for the I-91 and I-84 HOT lanes were added together, reflecting 
the potential implementation of both projects (Table 10.13).  Total revenue is estimated to 
be $2.9 million and $6.2 million for 2015 and 2030, respectively in 2008 dollars. 

Table 10.13 Forecast HOT Lane Annual Toll Revenue:  2008 Dollars 
Project D-3 – Combined HOT Lanes  

Year Annual Toll Revenue 

2015 $2,959,000 

2030 $6,163,000 

 

Implementation Requirements  

Implementation requirements are identical to the individual HOT lane conversions. 

Implementation Strategy 

Strategy and schedule are similar in nature to project D-1, except that implementing both 
projects in this concept may increase the duration of the further studies, design and build 
time due to greater geographical coverage, and the larger number of tolling sites required, 
although some time saved may be realized through efficiencies of scale and conducting 
construction work in parallel. 

Environmental  

Alternative D-3 is expected to have the combined effects of Alternatives D-1 and D-2.  The 
cumulative effect of these two alternatives is expected to be an overall beneficial impact to 
air quality and energy use/consumption in Hartford metropolitan region. 
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Economics  

All economic impacts are identical to those discussed under D-1. 

Equity 

All equity issues are identical to those discussed under D-1. 

Safety  

All safety issues are identical to those discussed under D-1. 

� 10.8 Financial Analysis of Concept D – HOV to HOT Lane 
Conversion   

Our preliminary analysis suggests that on I-84 there would not be sufficient congestion to 
result in toll revenue adequate to pay for the ongoing operations costs of toll collection, 
much less any of the initial capital expenses of toll collection (Table 10.14).  It is not 
unusual for HOT lane projects to have low net income inadequate to pay back the initial 
capital costs, but for a project sponsor to move forward with a toll project that cannot 
cover operational expenses would suggest a project of extraordinary value to the public, 
which is probably not present in this case.  In the case of Concept D-2, the I-91 HOT lane, 
we found net toll revenue to exceed annual costs by just under a half million dollars over a 
30 year period, which may be close enough to warrant a second look in a more detailed 
study 

Table 10.14 Financial Analysis of Concept D – HOV to HOT Lane 
Conversion 

Financial Summary (Millions of 2008 Dollars)   
Concept D:  HOV to HOT Lane  Conversion D-1:  I-84 D-2:  I-91 
Present Value of Net Toll Revenue  (40.0) 0.4 

Initial Capital Cost of Toll Collection System 13.6 28.4 

Total Highway Construction Costs  0.0 0.0 

Life-Cycle Surplus/(Shortfall) (53.6) (28.0) 
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Table 10.15 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for Project D-1.  Note that the financial analysis pre-
sented here excludes the financial impact of the initial capital costs related to the toll 
collection system.  To get from gross revenue to net revenue, subtract non-collection of 
tolls (evasion), operating costs, and recurring reinvestment in the system.  Positive net 
revenues for Project D-1 are not generated until after 2040.  Significant toll collection 
capital costs are projected every eight years for Project D-1 for major toll collection infra-
structure replacement.  One such replacement cycles fall in 2030 and it is reflected in the 
recurring capital costs for that year. 

Table 10.15 Annual Toll Revenue and Expense Estimates  
Concept D-1 – I-84 HOV to HOT Lane Conversion  
(Millions of Year-of-Expenditure Dollars) 

   Annual Costs  

Year Average Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection Capital 

Cost (Millions, 
YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.84 $1.1 $0.1 $3.7 $0.1 $(2.7) 

2020 $1.09 $1.7 $0.1 $4.0 $0.2 $(2.5) 

2025 $1.40 $2.6 $0.1 $4.6 $0.2 $(2.4) 

2030 $1.80 $3.9 $0.2 $5.4 $17.0 $(18.7) 

2035 $2.30 $5.5 $0.3 $6.2 $0.1 $(1.1) 

2040 $2.94 $7.7 $0.4 $7.3 $0.1 $(0.0) 

 

Table 10.16 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for Project D-2.  Note that the financial analysis pre-
sented here excludes the financial impact of the initial capital costs related to the toll 
collection system.  To get from gross revenue to net revenue, subtract non-collection of 
tolls (evasion), operating costs, and recurring reinvestment in the system.  Positive net 
revenues for Project D-2 are not generated until after 2024, and additional shortfalls are 
projected for 2030, when significant recurring toll collection capital costs are projected.  
Significant toll collection capital costs are projected every eight years for Project D-2 for 
major toll collection infrastructure replacement.  One such replacement cycles fall in 2030 
and it is reflected in the recurring capital costs for that year. 
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Table 10.16 Annual Toll Revenue and Expense Estimates  
Concept D-2 – I-91 HOV to HOT Lane Conversion  
(Millions of Year-of-Expenditure Dollars) 

   Annual Costs  

Year Average Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection Capital 

Cost (Millions, 
YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.77 $2.5 $0.1 $4.0 $0.3 $(1.9) 

2020 $1.00 $3.7 $0.2 $4.0 $0.3 $(0.9) 

2025 $1.29 $5.4 $0.3 $4.6 $0.3 $0.2 

2030 $1.68 $7.9 $0.4 $5.3 $12.9 $(10.7) 

2035 $2.14 $11.2 $0.6 $6.2 $0.2 $4.1 

2040 $2.74 $15.8 $0.8 $7.4 $0.1 $7.5 
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11.0 Concept E – Convert 
Highway Shoulders to 
HOT Lanes 

Project Description and Overview 

A High-Occupancy Toll (HOT) lane is an example of a “managed lane” – i.e., one in which 
the lane’s usage by time of day, type of vehicle, etc. are managed to increase the high-
way’s overall efficiency.  A HOT lane is a High-Occupancy Vehicle (HOV) lane that 
allows vehicles with lower than HOV-level occupancy to access the lane with the payment 
of a toll.  HOT lanes when implemented as part of a highway expansion are generally 
implemented as a means of improving the efficiency of the overall highway (moving more 
people per lane) while raising revenue to help finance the highway expansion.  In some 
instances (such as Concept D), existing HOV lanes are proposed for conversion to HOT 
lanes to improve the highway lane’s utilization and effectively selling unused lane capac-
ity.  In general, for HOT lanes to be successful, the following assumption should be 
present: 

• HOT lanes should be incorporated into existing or planned HOV lanes where possible; 
and 

• There must be recurring congestion in the highway segment in which the HOT lane is 
proposed, as the HOT lanes would offer drivers the choice to avoid congestion and 
reduce travel time by paying a HOT lane toll. 

HOT lanes should not be created by taking away an exiting general traffic lane. 

To date, HOT lanes have generally not been self-supporting – i.e., they do not generate 
sufficient revenue to cover their capital and operating costs.38 

Concept E would involve the conversion of an existing highway shoulder to a concurrent-
flow (i.e., in the same direction of travel as the other lanes) HOT lane for a portion of the 
day when there is congestion in the corridor.  In some proposals, buses and HOVs (i.e., 
cars or vans with 3+ passengers) would be able to use the shoulder HOT lane for free, 
although a variety of usage and tolling policies for such a lane are possible.  
                                                      
38 State of the Practice for Managed Use Lane Projects, Prepared by TTI for NYSDOT, May 2008. 
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The shoulder HOT lane would not be physically separated from the other freeway lanes 
(e.g., by a concrete barrier), but instead use pavement markings, delineators and signage 
wherever possible to reinforce and indicate the separation of the general use lanes and the 
shoulder HOT lane.  However, it must be noted that driving on the shoulder takes some 
getting used to.  As a result, there could be adverse safety and operational implications of 
converting a shoulder to HOT lane use.  In addition, it is usually necessary to construct 
pull-off areas to where breakdowns and incidents can be moved, but the use of shoulders 
will nevertheless often result in an increase in the impact of incidents on traffic flow.  As 
in any transportation strategy, safety is paramount for managed lanes.  Research has sug-
gested that with the implementation and operation of an HOV or HOT lane, crashes 
should not increase and that the crash rate should be lower in the HOV lane than on the 
freeway main lanes.  However, creation of the HOV/HOT lane facility can be problematic 
if it requires the narrowing or elimination of main traffic lanes or shoulders especially for 
older highways which already are often substandard in terms of their geometry or their 
ability to handle existing traffic.39,40    

Potential Candidate Highway Segments for Shoulder HOT Lanes 

The highway segments within Connecticut that would be potential candidates for conver-
sion of a shoulder to a HOT lane would be (see Figure 11.1):   

• Sections of I-95 between Bridgeport and the NY state line;  

• Sections of I-84 and I-91 within the Greater Hartford area; and  

• Sections of CT Route 15 roughly between Bridgeport and the NY state line. 

                                                      
39 Performance Measure Initiative, National Transportation Operations Coalition, Final Report, 

Federal Highway Administration, U.S. Department of Transportation, Washington, D.C., 2005. 
40 Current State-of-the-Practice for Managed Lanes, Prepared by TTI. 
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Figure 11.1 Concept E – Convert Highway Shoulders to HOT Lanes 

 

 

� 11.1 Institutional and Legal  

If Connecticut were to examine converting existing shoulders to HOT lanes, this could be 
accomplished through the Express Lanes Demonstration Program.  The program allows 
for tolling to finance added Interstate capacity for the purposes of reducing congestion 
and conversion of shoulders would likely qualify.  Conversion of shoulders to HOT lanes 
on any highways not constructed with Federal money would not require Federal 
approval.  One benefit of this program is that income generated in excess of that needed to 
maintain the highway facility also can be used for other transportation projects, including 
transit. 

There are no specific design standards for HOT lanes but the agreement with the Federal 
government does require that the State establish a program to address what types of 
vehicles will be allowed and which will be tolled (e.g., those not meeting the minimum 



 

Connecticut Electronic Tolls and Congestion Pricing Study –  Draft Final (February 2009) 
Draft Final Report – Volume 2:  Background Report 

11-4 Cambridge Systematics, Inc. 

occupancy requirements to use an HOV lane).  Variable tolls also must be used to manage 
demand and violations must be enforced. 

� 11.2 Technology and Deployment  

This concept has very similar considerations to Concepts A and D, except as described in 
the following section. 

Construction 

Because this concept converts existing shoulders to HOT lanes, extensive lane separation 
is required.  This might include paint or physical separation methods.  Furthermore, it is 
highly likely that an upgrade of the shoulder surface will be required to allow traffic to 
use it at highway speeds.   

� 11.3 Potential PPP Approaches 

From a PPP perspective, Concept E is no different from Concept D, except that revenue 
production from a shoulder-running HOT lane is likely to be less than for a conventional 
HOT lane because the free-flow speeds would be slower.  Lower revenue would mean less 
interest from private investors for a project with revenue risk.  However, PPP without 
revenue risk would still be potentially viable. 

� 11.4 Privacy  

Operationally this concept is similar to Concept D, and so the privacy issues mirror that 
concept.  Users that do choose to use the tolled lane are disclosing route journey 
information. 
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� 11.5 Technical Analysis of Concept E –  Convert Highway 
Shoulders to HOT Lanes 

When Would Creating a HOT Lane on a Highway Shoulder be Possible 

There are a number of considerations that need to be addressed to identify if this concept 
could be considered for any of the highway corridors within Connecticut.41  It would be 
desirable for a managed lane, such as an HOV or HOT lane, to be 12-feet wide.  In addi-
tion, it would be desirable for there to be an additional 4 feet of lateral clearance to any 
obstructions.  Where these dimensions are not achievable, reduced dimensions of 11 feet 
for lane width and 2 feet for lateral clearance may be considered.  

To allow for various vehicles (e.g., buses, trucks, cars) to use the managed lane, it would 
be desirable for there to be 16.5 feet of vertical clearance.  Where this dimension is not 
achievable, a reduced dimension of 14.5 feet for vertical clearance may be considered.  
These horizontal and vertical dimensions for the HOT lane would need to be available for 
the entire length of the corridor in which the concept is being considered.  It would be 
undesirable to have a situation where, due to bridge abutments or other constraints that 
reduce the available width, the lane would not be continuous.  Any situation where it 
would be necessary to terminate the HOT lane until the necessary dimensions are again 
available would compound safety and operational concerns as drivers merge out of and 
into the HOT and general purpose lanes.   

It may be envisioned that this treatment could be considered only for the left or inside 
shoulder of the highway in question.  Usage of the right or outer shoulder would create 
conflicts and operational problems at ramp entry and exit locations where merging and 
diverging movements occur.  In addition, the usage of either shoulder would remove it 
from being used to clear incidents and crashes from the through travel lanes.  Shoulder 
usage for a HOT lane also would impede access to or from an incident scene by emer-
gency responders. 

It also must be noted that HOT enforcement is typically performed from the shoulder 
abutting the HOT lane.  If the shoulder itself is used as the HOT lane, the question is 
raised as to how enforcement will be performed.  High-speed enforcement area design 
usually involves spacing multiple areas periodically along facilities that have multiple at-
grade access locations or are lacking continuous shoulders wide enough for enforcement.  
These areas are usually designed for monitoring traffic and apprehending violators. 

I-84 and I-91 north of Hartford already have HOV lanes, and their conversion to HOT lane 
use has been separately analyzed in this report. Therefore, no further consideration of 
these options is provided here.   
                                                      
41 Managed Lanes Handbook, Prepared by TTI for the Texas Department of Transportation (TxDOT), 

October 2005. 
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CT Route 15 (Merit Parkway) is a narrow, generally two-lane parkway with often tight 
geometry, substandard interchange design, little or no paved shoulders, and overpass 
widths that would preclude the provision of an additional lane.  The lanes also are not 
suitable for use by buses.  Overall, these conditions preclude the creation of shoulder HOT 
lanes along the Merit Parkway. 

Geometric limitations also exist within the often congested section of I-95 in southwestern 
Connecticut.  The continuous availability of at least 15 feet of horizontal width and 14.5 
feet of vertical clearance, especially along the highway’s inner shoulder, is rarely available 
for a sufficiently long stretch to make such a plan effective or financially attractive.  With-
out these conditions being met, any such shoulder conversion would create unsafe 
conditions for HOT lane users, as well as those in adjacent general purpose lanes.  It 
would be physically possible to expand the overall highway sufficiently to create the nec-
essary conditions for shoulder HOT lane operation.  However, the required amount of 
highway reconstruction, property takings, and related costs would be extensive, and 
would likely lead to adverse impacts (e.g., property takings, extensive and disruptive con-
struction periods, etc.) within those communities in which these highway widenings 
would occur.  

Proposals Elsewhere for HOT Lane Installation on Highway Shoulders   

As part of Federal Highway Administration’s Urban Partnership Program, Minnesota 
DOT is progressing a project in the Twin Cities Metropolitan Area to convert narrow bus-
only shoulder lanes along the northbound portion of Interstate 35W between 46th Street 
and downtown Minneapolis to wider, priced dynamic shoulder lanes (PDSL).  The former 
bus-only lane also will be moved from the right-most (i.e., outer) shoulder to the left-most 
(i.e., inner) portion of the roadway to minimize conflict with entering vehicles.  Buses and 
high-occupancy vehicles will operate at no charge in the PDSL, with access allowed 
during peak times to single-occupant vehicles whose drivers are willing to pay the toll.  
Prices would vary with the level of congestion in the PDSL to ensure the free-flow traffic 
conditions in that lane that are necessary for it to be attractive to potential users.42  Further 
information provided by Minnesota DOT indicated that the total shoulder width for this 
2.5-mile section will be between 15.5 and 17.5 feet wide, including an 11- to 12-foot wide 
shoulder lane, a 2-foot buffer between the left-most travel lane and the shoulder lane, and 
a 2.5- to 3.5-foot inside buffer. 

Conclusion:  Potential HOT Lanes on Existing Highway Shoulders  

The example from Minneapolis shows that if there is sufficient horizontal and vertical 
clearance along a highway segment to meet the minimum requirements for a shoulder 

                                                      
42 FHWA Tolling and Pricing Program web site: http://ops.fhwa.dot.gov/tolling_pricing/

value_pricing/projects/involving_tolls/priced_lanes/express_toll_lanes/mn_pricedymshldlanes.htm. 
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HOT lane, then such a plan could provide substantial additional vehicle and person-
moving capacity to that corridor at a relatively modest price.  However, review of condi-
tions along potential highways in Connecticut indicates that there is only one potential 
highway corridor where this could be remotely feasible – sections of I-95 between 
Bridgeport and the New York state line – but where there are serious barriers as well: 

• The minimum clearances for HOT lane operation generally do not exist, making it 
impossible to create the type of continuous HOT lane needed for effective operation 
without major bridge reconstruction; and 

• Creating the necessary roadway width would be prohibitively expensive – effectively 
the same in many areas of adding a new highway lane in one or both directions. 

This finding is consistent with the results of earlier studies by ConnDOT43,44, which con-
cluded that while limited use of shoulders at various exit ramps to increase capacity at 
certain locations might be possible, the full use of continuous shoulders for additional 
highway capacity (such as a shoulder HOT lane) is not a viable concept.  

 

 

   

                                                      
43 Evaluation of Shoulder Lanes, Incident Management, and Ramp Metering – I-95 from Exit 8 to Exit 18. 

ConnDot (2004). 
44 Fitzgerald & Halliday, Inc.  I-95 Commuter Shoulders Operational Analysis (Exits 8 to 18), 

December 2004. 
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12.0 Concept F – Toll Individual 
Highways Needing New 
Capacity 

This concept examines the same two highway corridors analyzed in Section 7.0 for new 
tolled express lanes – I-95 between Branford and the Rhode Island state line and I-84 
between Waterbury and the New York state line (see Figure 12.1).  However, in this con-
cept, instead of adding a tolled express lane, the two corridors would be reconstructed 
with an additional general purpose lane in each direction, and the entire corridor would 
be tolled.  Studies have shown that while drivers are very resistant to tolling previously 
free highways, they are more willing to pay tolls if they can see the connection between 
the tolls and a significant improvement in highway operations.  The additional general 
purpose lanes would be intended to achieve that improvement. 
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Figure 12.1 Concept F – Toll Individual Highways Needing New Capacity  

 

Project Description 

The I-95 corridor has been most recently studied in a 2004 report45 prepared for ConnDOT 
that provided an assessment of the transportation-related deficiencies and needs in this 
corridor and an evaluation of potential improvement concepts.  A 1999 study46 by 
ConnDOT’s Bureau of Policy and Planning identified the need for additional capacity on 
I-95.  That study recommended further analysis to assess the feasibility of providing a 
third travel lane in all two-lane sections of I-95 between Branford and the Rhode Island 
state line. 

                                                      
45 I-95 Corridor Feasibility Study – Branford to Rhode Island, Final Report.  Prepared for the 

Connecticut Department of Transportation.  Prepared by Clough, Harbour & Associates LLP.  
December 2004. 

46 The Southeastern Connecticut Corridor Study.  
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A 2001 report47 prepared for ConnDOT on the I-84 corridor provided an assessment of the 
transportation-related deficiencies and needs in this corridor and an evaluation of poten-
tial improvement concepts.  The 2001 study focused on approximately 13 miles of this 
corridor from Interchange 18 in Waterbury to the Housatonic River.  Among the various 
transportation strategies considered was the addition of a general purpose lane in each 
direction, increasing the cross-section to three lanes in each direction along this stretch of 
I-84. 

Traffic Characteristics 

The 1999 study of I-95 found that the most severe congestion occurs on Friday through 
Sunday in the summer months.  Traffic along this corridor is a combination of commuter 
traffic and recreational traffic heading to and from attractions in the southeast region of 
Connecticut and adjacent areas of Rhode Island and Cape Cod.  These attractions include 
Hammonasset State Beach, Mystic Marine Life Aquarium, Mystic Seaport, Rocky Neck 
State Park, Harkness Memorial, Mohegan Sun Casino, Foxwoods Resort Casino, Rhode 
Island beaches and Cape Cod. 

The 2001 study of I-84 by ConnDOT and the Council of Governments of Central 
Naugatuck Valley identified peak hour traffic congestion and safety deficiencies along 
Interstate 84 between the Housatonic River in Southbury and Interchange 23 in 
Waterbury.   

Methodology 

For I-95, average daily traffic (ADT) estimates for years 2000 and 2025 between each inter-
change from Branford to the Rhode Island border were taken from the 2004 study report.  
Year 2015 traffic was developed through interpolation between 2000 and 2025.  Year 2015 
was chosen for an opening year analysis.  Average daily traffic along U.S. 1 (which gener-
ally parallels I-95) also was summarized from ConnDOT’s 2006 traffic volume log report48 
to establish the baseline of VMT and VHT estimates along U.S. 1 before applying diver-
sion impacts from tolling I-95.  We estimated VMT on U.S. 1 for 2015 by using I-95 forecast 
growth rates. 

For I-84, average daily traffic (ADT) estimates for years 2015 between each interchange 
from Waterbury to the New York state line were forecasted by starting with ConnDOT’s 

                                                      
47 I-84 West of Waterbury Needs and Deficiencies Study – Final Report.  Prepared for the 

Connecticut Department of Transportation.  Prepared by Wilbur Smith Associates.  November 
2001. 

48 State of Connecticut Department of Transportation.  2006 Traffic Volumes State-Maintained 
Highway Network (Traffic Log).  Prepared by Division of Systems Information, Bureau of Policy 
and Planning, in cooperation with U.S. Department of Transportation – Federal Highway 
Administration. 
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2007 traffic log report49 and factoring to 2015 levels by using ConnDOT’s 2007 Congestion 
Screening and Monitoring Report which provides a growth forecast for I-84.  Average 
daily traffic along assumed alternate routes also was summarized from ConnDOT’s 2007 
traffic log report to establish the baseline of VMT and VHT estimates along these roadways 
before applying diversion impacts from tolling I-95.  Baseline alternate route traffic for year 
2015 was estimated by using I-84 forecast growth rates applied to 2007 volumes. 

We developed a spreadsheet analysis tool based on the TRUCE model developed by the 
Federal Highway Administration50 to estimate the amount of diversion from the tolled 
highway to alternative routes.  We assumed that 85 percent of the diverted traffic would 
choose to use the nearest arterial alternative, with the remaining 15 percent using more 
minor routes, forming carpools, reducing trips, and shifting to transit.  We compared the 
time savings benefit of staying on the highway compared to using the best alternative for 
an average 10-mile trip.   

We tested three per-mile toll rates:  10, 20, 30 cents.  The lower end of that scale is in the 
general range of the older intercity turnpikes in the northeast.  The midrange is at the level 
of urban toll expressways built within the last 20 years, and the higher end is a level in use 
on a few highways that use congestion pricing in urban areas or congested corridors.  
Average daily revenue was calculated by multiplying the remaining tolled VMT by the 
corresponding per-mile toll rate.  Daily estimates of revenue were then annualized.   

� 12.1 Institutional and Legal  

For Interstates in need of reconstruction, the Interstate System Reconstruction and Reha-
bilitation Toll Pilot Program would apply.  Revenue generated under this program, 
however, may only be used for debt service, reasonable return on investment to any 
private person financing the project, and necessary costs for the improvement and proper 
operation and maintenance of the toll facility.  Toll revenue may not be used for operation 
and maintenance of any other facility or for any other transportation project.  Again, for 
highways that were not constructed with Federal funding, no Federal permission or coor-
dination is required. 

For any non-Interstate highway previously constructed with Federal funding and in need 
of reconstruction, a toll agreement with the Federal government may be executed if 
Federal money will not be used for the reconstruction.  There is no limit to the number of 

                                                      
49 State of Connecticut Department of Transportation.  2007 Traffic Volumes State-Maintained 

Highway Network (Traffic Log).  Prepared by Division of Systems Information, Bureau of Policy 
and Planning, in cooperation with U.S. Department of Transportation – Federal Highway 
Administration. 

50 Federal Highway Administration, TRUCE 3.0, available at:  
http://ops.fhwa.dot.gov/tolling_pricing/value_pricing/tools/truce_model_guide.htm. 
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such agreements.  Federal maintenance funds may not be used on toll roads.  The toll 
agreement must require that all toll revenue is first used for any of the following:  debt 
service, reasonable return on private investment, and operation and maintenance, 
including reconstructing, resurfacing, restoring, and rehabilitating work.  The agreement 
also may include a provision for revenues generated in excess of that needed for the above 
purposes.  Revenues could be used for highway and transit purposes, as outlined in Title 
23, if the State annually certifies that the toll facility is being adequately maintained.  
Whether the toll facility will become free once the debt is retired or whether tolls will con-
tinue indefinitely is a matter for the State to decide.  There are no Federal regulations 
about the amount of tolls that can be charged.  This is governed only by state and local 
laws.  Currently, Connecticut prohibits the collection of any tolls in the State so any legis-
lation reauthorizing tolling could stipulate toll amounts or the toll policy.51 

Roads that are paid for predominantly with Federal funds must be free from tolls of all 
kinds; this has been a Federal rule for over 80 years.  One notable exception was a provi-
sion in the 1978 Surface Transportation Act that allowed toll roads on the Interstate 
Highway System to receive Federal money earmarked for resurfacing, restoring, 
rehabilitating, and reconstructing.  In order to qualify, the State had to remove all tolls 
once the costs associated with construction, debt service, and toll removal had been raised 
from tolls.  At this point, the mileage on the former toll road would be factored into the 
State’s apportionment formula for Federal resurfacing money.  In 1983, Connecticut 
became one of the few states to execute this agreement, removing tolls from many of its 
roadways.  In the case of concept F-1, the portion of I-95 from Branford to New London is 
part of the former Connecticut Turnpike and has been considered as part of the State’s 
apportionment formula.  This sum of Federal money would have to be repaid before rein-
stating tolls. 

� 12.2 Technology and Deployment  

Construction 

Since this concept is tied to capacity expansion or reconstruction, all toll-related construc-
tion can be achieved as part of the highway improvement.  This can include combining of 
gantries for signage and toll collection and installation of fiber optics in the right-of-way to 
support the tolling system needs. 

                                                      
51 Federal Highway Administration.  Title 23 United States Code (23 U.S.C.) Section 129 Toll 

Agreements.  [http://ops.fhwa.dot.gov/tolling_pricing/toll_agreements.htm], 8 October 2008. 
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Toll Collection Concept 

We have assumed that all vehicle miles traveled on the improved highway would be 
tolled.  This will require an extensive network of toll collection equipment, discussed 
below.  A potentially less costly approach would be to allow some toll-free travel, akin to 
the old Connecticut Turnpike.  An analysis of the revenue productivity of different tolling 
locations and amounts could be done to optimize the relationship between costs of collec-
tion and revenue.  However, since this is a retrofit of an existing toll-free highway, tolling 
some movements and not others would likely face stiff opposition from those that would 
have to pay tolls.   

Technology and Roadside Components 

Since this concept would be a limited to one or two highways, this concept is suitable for 
the application of transponder and video payment, rather than a more extensive GPS 
approach.  Toll gantries will need to be placed to cover all lanes and, depending on the toll 
system selected, on either all entrances and exits (closed) or a large number of segments 
(open).  Classification equipment will need to be installed to enable tolling by vehicle type. 

Payment Type 

Since this concept tolls existing highways, it would be difficult to restrict usage to trans-
ponder users, so some mechanism of addressing infrequent users will be needed.  This 
would likely be video tolling with appropriate billing and collection mechanisms, poten-
tially combined with transponders. 

Toll Policy 

This concept is not suitable for dynamic tolling since no real-time choice is available for 
the traveler.  Static tolling can vary by time and day to encourage peak spreading, and 
also vary by vehicle type, such car, truck, or motorcycle. 

Toll Program Operation 

Limited coverage toll lanes suggest that walk-in, retail channels, and customer kiosks 
need only be focused close to the tolled areas.  The scope of the operation will be highly 
dependent on the length of the tolled facilities and the origins and destinations of the 
regular users. 
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Interoperable Programs 

Given Connecticut’s proximity to the E-ZPass network, customer benefit, and program 
cost savings would arise from adopting system interoperability with the E-ZPass network. 

� 12.3 Potential PPP Approaches 

Tolling an existing highway segment in order to finance complete reconstruction or to add 
new capacity, would essentially function as a toll road in a corridor with established traf-
fic patterns.  This kind of project would be less risky than a greenfield project.  What 
traffic and revenue risk that might be caused from diversions may be partially offset by 
added traffic levels from added capacity.  If an entire roadway is being tolled, toll reve-
nues may be sufficient to pay for all or most of the construction costs and all operating 
and maintenance expenses.  This revenue stream may attract private sector interest in a 
long-term concession like a DBOM or DBFO. 

A more likely PPP structure might be more along the lines of a design-build, or DBOM, 
where the private involvement is to ensure project delivery and keeping the project avail-
able for public use, rather than revenue risk.  Depending on the net revenue estimates, 
proposal selection could be awarded on the lowest possible public financing needed.  This 
would presume sufficient levels of public support and Federal waivers for tolling an 
existing roadway. 

� 12.4 Privacy  

The privacy concerns with this concept will depend on whether a limited number or all 
lanes are tolled, because a limited number will offer easy alternatives for drivers, while all 
lanes will mean the disclosure of personal information is hard to avoid for some drivers 
unless they take a different road completely – which is not an equivalent option.  There-
fore, should the concept utilize tolling of all lanes, anonymous accounts and/or one-off 
payments should be supported.  Users that do choose to use the tolled lane are disclosing 
route journey information. 
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� 12.5 Technical Analysis of Project F-1 – Toll All Lanes of 
I-95 – Branford to Rhode Island State Line to Fund 
Improvements 

Transportation Impacts 

Three sections of I-95 were analyzed independently: 

1. Branford to the Connecticut River; 

2. Connecticut River to the Thames River; and 

3. Thames River to the Rhode Island state line. 

Along the entire length, we analyzed U.S. 1 as the best alternative route.  We developed 
estimates of VMT, VHT, average speed, and hours of delay for No Build and Build condi-
tions.  No Build conditions assume the current configuration of I-95 would remain – two 
lanes in each direction.  The Build condition assumed widening to three lanes in each 
direction and tolls would be charged for all trips.52   

At a toll rate of 10 cents per mile, we estimate that about 5 percent of I-95 traffic would 
choose not to pay the toll (Table 12.1).  Assuming 85 percent of that diverted traffic would 
go to U.S. 1 would result in a 25 percent increase in VMT along U.S. 1.  Under this sce-
nario, the overall average speed of the corridor is forecast to be slightly improved and a 
significant reduction in corridor hours of delay is estimated to occur.  However, as toll 
rates increase to 20 and 30 cents per mile, the negative impact to U.S. 1 operating speeds is 
significant and results in an overall corridor impact that is unfavorable, as overall average 
speeds are reduced and a substantial increase in vehicle hours of delay is realized 
(Table 12.2 and 12.3).   

There is a key point that should be identified from these findings.  The idea of tolling this 
Interstate is for the purpose of funding the improvements needed in the long term to 
accommodate traffic growth and reduce congestion during seasonal traffic.  As the per-
mile toll rate is increased, the reduction in I-95 traffic may result in traffic levels that do 
not require an extra lane, but can be accommodated on the existing two lanes.  This is 
essentially congestion pricing.  A per-mile toll rate of $0.20 resulting in an estimated 14 
percent reduction in traffic on I-95 would essentially be correcting for approximately 15 
years of growth.  A relatively low per-mile toll rate that can still generate enough revenue 

                                                      
52 Although our analysis assumed that all trips would be tolled, there may be a good reason for 

two exceptions – the crossings of the Connecticut and Thames rivers.  In both cases, U.S. 1 uses 
the I-95 Bridge, which would mean that there would be no toll-free alternative for the river 
crossing.  If the state believed it were important to maintain a toll-free alternative, then these 
segments of highway might be left toll free. 
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for the improvements, while minimizing and/or mitigating the potential diversion to 
U.S. 1 would seem to be the ideal solution.  

Table 12.1 Traffic Operations Changes:  10 Cents per Mile 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State 
Line to Fund Improvements 
 

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-95 4,680,000 4,439,331 -240,669 -5.1%

Route 1 814,000 1,018,569 204,569 25.1%
Total 5,494,000 5,457,900 -36,100 -0.7%
VHT
I-95 78,149 68,297 -9,851 -12.6%

Route 1 25,777 36,253 10,477 40.6%
Total 103,925 104,551 625 0.6%

Average Speed
I-95 59.9 65.0 5.1 8.5%

Route 1 31.6 28.1 -3.5 -11.0%
Overall 52.9 52.2 -0.7 -1.3%

Veh. Hours of Delay
I-95 6,149 0 -6,149 -100.0%

Route 1 2,520 7,151 4,632 183.8%
Total 8,668 7,151 -1,517 -17.5%

Toll Trips 0 443,933 - -
Toll Revenue $0 $443,933 - -

Per Mile Toll Rate $0 $0.10 - -  
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Table 12.2 Traffic Operations Changes:  20 Cents per Mile 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State 
Line to Fund Improvements 
  

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-95 4,680,000 4,029,892 -650,108 -13.9%

Route 1 814,000 1,366,592 552,592 67.9%
Total 5,494,000 5,396,484 -97,516 -1.8%
VHT
I-95 78,149 61,998 -16,150 -20.7%

Route 1 25,777 67,240 41,463 160.9%
Total 103,925 129,238 25,313 24.4%

Average Speed
I-95 59.9 65.0 5.1 8.5%

Route 1 31.6 20.3 -11.3 -35.6%
Overall 52.9 41.8 -11.1 -21.0%

Veh. Hours of Delay
I-95 6,149 0 -6,149 -100.0%

Route 1 2,520 28,195 25,675 1019.0%
Total 8,668 28,195 19,526 225.3%

Toll Trips 0 402,989 - -
Toll Revenue $0 $805,978 - -

Per Mile Toll Rate $0 $0.20 - -  
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Table 12.3 Traffic Operations Changes:  30 Cents per Mile 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State 
Line to Fund Improvements  
 

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-95 4,680,000 3,547,319 -1,132,681 -24.2%

Route 1 814,000 1,776,779 962,779 118.3%
Total 5,494,000 5,324,098 -169,902 -3.1%
VHT
I-95 78,149 54,574 -23,575 -30.2%

Route 1 25,777 155,421 129,644 503.0%
Total 103,925 209,995 106,070 102.1%

Average Speed
I-95 59.9 65.0 5.1 8.5%

Route 1 31.6 11.4 -20.1 -63.8%
Overall 52.9 25.4 -27.5 -52.0%

Veh. Hours of Delay
I-95 6,149 0 -6,149 -100.0%

Route 1 2,520 104,656 102,136 4053.8%
Total 8,668 104,656 95,987 1107.3%

Toll Trips 0 354,732 - -
Toll Revenue $0 $1,064,196 - -

Per Mile Toll Rate $0 $0.30 - -  

Transit Impacts 

Tolling concepts most likely to prompt diversions of trips from automobiles to transit are 
those that involve tolling of all existing lane capacity rather than tolling only HOV/HOT 
lanes that represent added system capacity (e.g., shoulder lanes or new construction).  

CTTransit’s New Haven Division operates local and interregional fixed route service 
along this corridor.  To the east of New Haven, one local bus route is operated parallel to 
the corridor into Branford.  Estuary Transit District (ETD) also operates local shuttle ser-
vice along the corridor from Madison to Old Saybrook.  The S-Route, operated by 
DATTCO for CTTransit, is an interregional route that operates along Route 1, parallel to 
I-95, from New Haven to Old Saybrook.  

While Metro-North Railroad commuter service terminates at New Haven, the Shoreline 
East commuter rail service is available in the I-95 corridor from New Haven east to New 
London.  Longer distance trips would be accommodated by Amtrak. 
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The Southeast Area Transit Authority (SEAT) provides corridor bus service along I-95 
from New London to North Stonington.  SEAT also provides local service along the corri-
dor from East Lyme to North Stonington.  

In general, transit capacity in this region could accommodate trips diverted from automo-
biles, both for short local trips as well as long intercity trips from New London to New 
Haven, or municipalities in between.  Depending on trip origins and destinations, some of 
these trips could be easily provided by bus transit or by Shoreline East trains.  Train sta-
tion parking lots along the Shoreline East would be likely to serve as park-and-ride lots, as 
would several lots along I-95. 

Toll Revenue Estimates 

At 10 cents per mile, tolling I-95 could be expected to generate about $183.1 million per 
year in 2015, rising to $219 million per year in 2030 (both in 2008 dollars – see Table 12.4).  
Revenues could increase from $332 million (20 cents/mile in 2015) to $525 million (30 
cents/mile) in 2030, but at the expense of increasing congestion on Route 1 and other 
alternate routes. 

Table 12.4 Annual Toll Revenue:  2008 Dollars 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State 
Line to Fund Improvements  

Year 10 Cents per Mile 20 Cents per Mile 30 Cents per Mile 

2015 $183,100,000 $332,426,000 $438,928,000 

2030 $218,976,000 $397,560,000 $524,929,000 

 

Implementation Requirements 

The two projects in this concept individually cover over 58 and 32 miles of roadway and 
will require tolling across all lanes of the highways.  For this level of analysis, it has been 
assumed that entrance and exit points will correspond to the existing freeway entrance 
and exits and that all travelers using all lanes will be charged.  This will require about 62 
and 34 tolling points respectively to cover both directions of traffic.  Since tolling is 
applied to all vehicle types but at different rates, effective classification equipment would 
need to be installed at each location.  This concept would likely not use dynamic pricing 
so that traffic monitoring equipment and dynamic message signs for toll rates are not 
required as part of this concept.  CCTV cameras would not be required for traffic moni-
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toring but would be used to monitor tolling equipment.  Since the project is not associated 
with the requirement to improve traffic flow, no additional roadway assistance facilities 
would be required.  Allowance has been made for additional enforcement staff to provide 
toll evasion deterrent along the extended length of these facilities.  Since equipment will 
be distributed along the length of this roadway, it has been assumed that fiber optic cables 
will be laid to support communication with the field equipment. 

The large number of transactions associated with this concept indicates the need for a 
large back office operation comparable to some of the larger existing E-ZPass service cen-
ters.  However, the connection with adjacent state borders will likely leverage some of the 
existing E-ZPass account holders from other states.  Given that all traffic will be tolled and 
that long distance trips may be taken by a high number of users that do not make frequent 
trips, a fairly high-level of video transaction processing has also been estimated.  Since 
travelers needing to use these facilities will not have much alternative other than to pay 
the toll, a fairly comprehensive customer service operation has been estimated involving a 
regional walk-in center for each facility and partnership with a grocery store type chain to 
provide payment locations. 

Toll Collection Costs  

Table 12.5 identifies the total costs to implement and operate the individual toll facility 
projects over 30 years under the different proposed toll rates.   

Table 12.5 Life-Cycle Toll Collection Costs 
Concept F – Toll Individual Highways Needing New Capacity  

Scenario Total Capital Cost Total O&M Cost Total  

Project F-1:  I-95 – Branford to 
Rhode Island State Line 

Toll Rate 1 $549,902,786 $1,340,631,311 $1,890,534,097 

Project F-1:  I-95 – Branford to 
Rhode Island State Line 

Toll Rate 2 $519,904,310 $1,376,421,039 $1,896,325,349 

Project F-1:  I-95 – Branford to 
Rhode Island State Line 

Toll Rate 3 $484,551,554 $1,360,506,733 $1,845,058,287 

     
Project F-2:  I-84 – Waterbury to 
New York State Line 

Toll Rate 1 $317,824,542 $825,852,213 $1,143,676,755 

Project F-2:  I-84 – Waterbury to 
New York State Line 

Toll Rate 2 $301,097,196 $850,101,290 $1,151,198,486 

Project F-2:  I-84 – Waterbury to 
New York State Line 

Toll Rate 3 $280,562,418 $841,880,268 $1,122,442,686 
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Table 12.5 Life Cycle Toll Collection Costs (continued) 
Concept F – Toll Individual Highways Needing New Capacity  

Scenario Total Capital Cost Total O&M Cost Total  

Project F-3:  All projects 
combined, F-1 and F-2 

Toll Rate 1 $778,795,490 $1,921,671,797 $2,700,467,287 

Project F-3:  All projects 
combined, F-1 and F-2 

Toll Rate 2 $739,857,314 $1,996,392,990 $2,736,250,304 

Project F-3:  All projects 
combined, F-1 and F-2 

Toll Rate 3 $693,284,330 $1,989,819,416 $2,683,103,746 

 

A large part of the capital costs for these projects is generated by the number of tags that 
need to be purchased over 30 years to support the anticipated account volume – 55 to 60 
percent of the capital costs for most project/toll rate combinations.  This also accounts for 
the decrease in capital cost as the toll rate increases.  The number of tolling points that 
need to be installed to toll every segment of the proposed facilities also requires a signifi-
cant capital investment.  The O&M costs are largely driven by the cost to operate the back 
office which accounts for about 65 percent of the O&M costs in each case.  The increased 
tolls for each toll rate result in an increase to the costs paid for financial transaction (credit 
card) processing from 11 percent at the lowest toll rate to 25 percent at the highest. 

Implementation Strategy 

This concept will toll an existing highway (with a capacity improvement), and users of 
these roads would not be able to avoid paying the toll, so the ability to build consensus 
with stakeholders, public and elected officials is likely to require considerable time.  For 
Federally maintained roads, Federal approval would be required. 

This project involves a relatively simple approach to tolling, which has been implemented 
throughout the United States and the world; this means the initial requirement is rela-
tively simple and well-defined, which should result in shorter procurement activities.  
Furthermore, the geographical coverage is limited to only one stretch of road and so 
design and build activities should be reflected in shorter design and build durations.  This 
project has a similar number of tolling points to Project A-1 and hence likely roadside con-
struction durations might be 30 months.  It is likely a small amount of roadway 
construction will be required along the tolled roads, such as enforcement pull-offs and 
drainage. 

Accordingly the tasks to implement this concept, and their likely durations, are noted 
below in Table 12.6: 
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Table 12.6 Illustrative Implementation Durations 
Concept F – Toll Individual Highways Needing New Capacity  

Task Duration 

Further Studies and Consensus Building 36 months 

Studies Sufficient for Funding 12 months 

Legislation and Funding 36 months 

Assemble Program Staff 9 months 

Procurement 12 months 

Design 9 months 

Build – Highway 24 months 

Build – Roadside Equipment 30 months 

Build – Back-Office 9 months 

Test 3 months 

Distribute Tags 6 months 

Go-Live 0 months 

 

Implementation Schedule 

There are many ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability. 

One such arrangement is detailed in the Gantt chart in Figure 12.2 below; this format 
allows key dependencies to be highlighted and the critical path53 to be identified (in red).  
An implementation schedule of 2016 is estimated. 

                                                      
53 The Critical Path is the set of activities that must be completed on time for the project 

completion date to be met.  Activities on the critical path have no slack time and delays 
to these tasks will delay the entire project. 
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Figure 12.2 Illustrative Implementation Schedule 
Concept F – Toll Individual Highways Needing New Capacity  

 

Physical Infrastructure Capital Costs 

The capital costs to improve the physical infrastructure of I-95, widening it from four to 
six lanes, from Branford to the Rhode Island line was originally estimated at 
$1,109,800,000 (2004 dollars) in the ConnDOT I-95 Corridor Feasibility Study.  By inflating 
the original cost estimate to 2008 dollars according to the U.S. Bureau of Labor Statistics’ 
Consumer Price Index a total capital cost for the physical infrastructure improvements is 
estimated to be $1,248,010,941. 

Environmental  

Alternative F-1 traverses coastal Connecticut in an area of sensitive natural resources 
many of which are linked, ecologically, with Long Island Sound.  The area also has 
numerous historic village centers.  This segment of I-95 is the subject of a number of 
ongoing widening and improvement projects.  It is assumed that any impacts to resources 
for this alternative also will be identified as part of the formal environmental documenta-
tion process for those projects.  As a part of the associated construction process, 
appropriate mitigation will be determined and implemented.   

Impacts associated solely with this tolling alternative will relate exclusively to the diver-
sion of traffic onto local roads.  Consequently, the diversion of traffic to Route 1 has a 
heightened potential to adversely affect the corridor’s sensitive resources.  

This alternative is expected to have a minor adverse effect to the following factors as 
highlighted in Table 12.7 and Figure 12.3: 

• Water Quality – Approximately 14 major water bodies could have increased exposure 
to degraded stormwater runoff and hazardous materials from additional traffic on 
Route 1. 
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• Air Quality – Motorists will divert from limited access highways to arterials to avoid 
paying tolls.  Volatile organic compounds (VOC), a precursor to ozone, levels increase 
in this concept because the VOC emissions rate is higher for arterials than for 
freeways.  

• Noise – Additional traffic can elevate noise levels locally somewhat adjacent to the 
local diversion routes. 

• Energy Use and Conservation – The average speed of travel decreases for vehicles 
traveling on local roads while increasing for vehicles on limited-access highways.  
However, if there are delays on local roads due to added congestion, fuel consumption 
may increase. 

• Environmental Justice Populations – Tolls in the vicinity of disadvantaged popula-
tions may discourage highway use and make travel more expensive and/or more 
inconvenient.  Added traffic congestion in a neighborhood with an environmental 
justice population has a potential to expose them to a higher burden of community 
impacts. 

• Cultural/Historic Resources – Route 1 serves as the ‘Main Street’ through a number of 
historic village centers.  Added traffic there could have a minor adverse effect on the 
setting of important historic structures and sites. 

This alternative is expected to have a potentially significant adverse effect to: 

• Bicycle and Pedestrian Travel – Portions of Route 1 are a designated as a cross-state 
bicycle route.  Traffic diverted to this route reduces safety and can hinder travel for 
bicyclists and pedestrians, particularly within the village centers where pedestrian 
activity is a key component of character and sense of place. 

• Community Disruption – Route 1 is the ‘Main Street’ for Guilford, Madison, Clinton, 
Old Saybrook, East Lyme, Mystic, Stonington, and Waterford.  The addition of traffic 
through these community centers will adversely affect quality of life in these centers 
by inhibiting pedestrian access, reducing pedestrian safety, and altering the quiet 
ambience, character, and sense of place. 
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Table 12.7 Environmental Impact Summary 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State 
Line to Fund Improvements 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor Adverse 1 = Approximately 14 major water bodies 
could have increased exposure to 
degraded stormwater runoff hazardous 
materials 

Air Quality (AQ) Yes Minor Adverse • Benefit to Limited Access Highways; 
• Minor Adverse Impact to all diversion 

routes 

Social/Community    

Community Disruption (CD) Yes Potentially 
Significant  

1 = 8 historic villages/village centers 
many of which have Route 1 as their 
‘Main Street’ 

Bicycle and Pedestrian (BP) Yes Potentially 
Significant 

Motorist diversions portions of cross-
state bicycle routes, Route 1 (Guilford, 
Madison, Clinton, East Lyme, Waterford, 
New London, Groton, Mystic, and 
Stonington). 

Noise (NS) Yes Minor Adverse 1 =  39 sensitive noise receptors 

Energy Use/Conservation (EC) Yes Minor Adverse All diversion routes 

Environmental Justice (EJ) Yes Minor Adverse 1 = Niantic and New London 

Cultural/Historic (CH) Yes Minor Adverse 1 = 7 historic villages which have Route 1 
as their ‘Main Street’; Guilford, Madison, 
Clinton, Old Saybrook, East Lyme, 
Mystic, Stonington, Waterford 
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Figure 12.3 Environmental Impact Locations 
Project F-1 – Toll All Lanes of I-95 – Branford to Rhode Island State Line 
to Fund Improvements 

 

Economics  

In this concept, all highway drivers would have to pay a toll.  Therefore, all drivers will 
face either increased costs and improved travel times (resulting from the added capacity 
of the new lanes) or increased travel times if they chose to divert in order to avoid paying 
a toll.  Relatively low, revenue-generating tolls with low impact on highway usage pat-
terns would tend to mute whatever spatial competition issues would be raised by a 
moderately high tolling scheme.  However, given the limited congestion on this route at 
least in the early years of tolled operation (with the notable exception of summer Fridays) 
means that most people most of the time would not be receiving significant benefits in 
terms of travel-time reductions in return for their tolls.   
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Equity  

This section of I-95 is generally not congested for most of the highway’s length most of the 
time, so using the toll revenue to expand capacity would not provide significant travel-
time benefits for most travelers, the main exception being commuters and recreational 
travelers on summer Fridays.  The frequent lack of meaningful travel-time benefits for 
tolled highway users would not be a critical equity issues given the relatively modest tolls 
involved; however, if this type of tolling were only done in this segment and not in com-
parable corridors across the State it could raise the typical “fairness” debate raised in such 
circumstances.  The impact of tolls on low-/moderate-income travelers would be a rela-
tively limited issue for this concept, as the communities along this section of I-95, with 
some exceptions, generally have higher than average income levels.  However, the limited 
nature of the alternative routes and the lack of meaningful transit options (existing and 
likely new ones) could raise equity issues for this concept, given the greater dependence of 
lower-income residents on such services.  Unlike Concept A-1, everyone wanting to use 
the highway would have to pay a toll. 

Safety  

For this project, all existing and planned highway lanes on the highway segment would be 
tolled.  Introducing tolls in presently free highway corridors would result in some diver-
sion of highway traffic onto alternate routes along the same corridor – U.S. 1 primarily in 
this case – which would put a moderate amount of diverted traffic along this route and 
other arterials and local roadways.  

The alternative routes have considerably lower volumes than highways but much lower 
capacity and greater operational constraints.  The key to minimizing safety issues on the 
diversion routes would be to maintain highway tolls such that extensive amounts of traf-
fic, especially large trucks, would not be diverted, as the available alternate routes cannot 
handle these vehicles as safely as high-capacity limited access highways.  The introduction 
of diverted traffic to small communities in the corridor would raise important safety 
issues in those areas particular in shopping areas, school zones, and similar sensitive 
locales.  

Since this project involves the reconstruction of an existing highway, safety and opera-
tional issues on the highway itself and its interchanges would be addressed in the design 
process.  It is expected that all truck climbing lanes would remain if existing and addi-
tional lanes were tolled.  The potential for vehicles to divert in large number just upstream 
from the beginning of the tolled sections would raise safety issues at those interchanges 
and the adjacent local roadways and intersections.  This may require improvements in 
those areas to increase capacity, ensure that trucks follow designated truck routes, and 
avoid sensitive areas, and similar actions to increase safety.  
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� 12.6 Technical Analysis of Project F-2 – Toll All Lanes of 
I-84 – Waterbury to New York State Line to Fund 
Improvements 

Transportation Impacts 

No Build conditions assumes the current configuration of I-84 would remain, while the 
Build condition assumes three lanes in each direction would be provided and tolled along 
I-84 from Waterbury to the New York state line.  Three sections of I-84 were analyzed 
independently.  These sections and their corresponding alternate routings are described 
below: 

• I-84 New York to Newtown: 

− Alternate Route:  U.S. 6 (from New York state line to U.S. 7 in Danbury), Lake 
Avenue, West Street, Liberty Street, Patriot Drive, White Street, Newtown Road, 
U.S. 6 (from Exit 8 on I-84 to Exit 10 on I-84); 

• I-84 Newtown to Southbury: 

− Alternate Route:  Church Hill Road (at I-84 Exit 10), Glen Road, River Road, Fish 
Hook Road, Main Street (Junction of U.S. 6/I-84 Exit 15); 

• I-84 Southbury to Waterbury: 

− Alternate route:  Old Waterbury Road, SR 188 (Southford Road), SR 64 
(Middlebury Road), Chase Parkway (in Waterbury), and Highland Avenue (I-84 
Exit 18). 

At a toll rate of 10 cents per mile, we estimate that about 5.5 percent of I-84 traffic would 
choose not to pay the toll (Table 12.8).  Assuming 85 percent of that diverted traffic would 
go to the alternate routes previously described would result in an estimated 29 percent 
increase in VMT along the alternate routes.  Under this scenario, the overall average speed 
of the corridor is forecast to be slightly improved and a significant reduction in corridor 
hours of delay is estimated to occur.  However, as toll rates increase to 20 and 30 cents per 
mile, the impact of diverted traffic to the local network results in an overall corridor 
impact that is unfavorable, as overall average speeds are reduced and a substantial 
increase in vehicle hours of delay is realized (Tables 12.9 and 12.10).   
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Table 12.8 Traffic Operations Changes:  10 Cents per Mile 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements  

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-84 2,783,938 2,630,366 -153,572 -5.5%

Alternate Route 447,294 577,830 130,536 29.2%
Total 3,231,232 3,208,196 -23,036 -0.7%
VHT
I-84 46,380 40,467 -5,913 -12.7%

Alternate Route 13,951 20,525 6,574 47.1%
Total 60,331 60,992 661 1.1%

Average Speed
I-84 60.0 65.0 5.0 8.3%

Alternate Route 32.1 28.2 -3.9 -12.2%
Overall 53.6 52.6 -1.0 -1.8%

Veh. Hours of Delay
I-84 3,550 0 -3,550 -100%

Alternate Route 1,171 4,016 2,844 243%
Total 4,721 4,016 -706 -15%

Toll Trips 0 263,037 - -
Toll Revenue $0 $263,037 - -

Per Mile Toll Rate $0 $0.10 - -  
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Table 12.9 Traffic Operations Changes:  20 Cents per Mile 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements  

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-84 2,783,938 2,399,235 -384,703 -13.8%

Alternate Route 447,294 774,292 326,998 73.1%
Total 3,231,232 3,173,527 -57,705 -1.8%
VHT
I-84 46379.7 36911.3 -9,468 -20.4%

Alternate Route 13951.3 38492.8 24,541 175.9%
Total 60,331 75,404 15,073 25.0%

Average Speed
I-84 60.0 65.0 5.0 8.3%

Alternate Route 32.1 20.1 -11.9 -37.3%
Overall 53.6 42.1 -11.5 -21.4%

Veh. Hours of Delay
I-84 3,550 0 -3,550 -100%

Alternate Route 1,171 16,370 15,199 1297%
Total 4,721 16,370 11,649 247%

Toll Trips 0 239,924 - -
Toll Revenue $0 $479,847 - -

Per Mile Toll Rate $0 $0.20 - -  
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Table 12.10 Traffic Operations Changes:  30 Cents per Mile 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements  

2015 Average Daily
Measure No Build Build Change % Change

VMT
I-84 2,783,938 2,115,517 -668,421 -24.0%

Alternate Route Name 447,294 1,015,452 568,158 127.0%
Total 3,231,232 3,130,969 -100,263 -3.1%
VHT
I-84 46379.7 32546.4 -13,833 -29.8%

Alternate Route Name 13951.3 96265.1 82,314 590.0%
Total 60,331 128,812 68,480 113.5%

Average Speed
I-84 60.0 65.0 5.0 8.3%

Alternate Route Name 32.1 10.5 -21.5 -67.1%
Overall 53.6 24.3 -29.3 -54.6%

Veh. Hours of Delay
I-84 3,550 0 -3,550 -100%

Alternate Route Name 1,171 67,252 66,081 5641%
Total 4,721 67,252 62,531 1324%

Toll Trips 0 211,552 - -
Toll Revenue $0 $634,655 - -

Per Mile Toll Rate $0 $0.30 - -  

As with I-95, the idea of tolling this Interstate is for funding the improvements that will be 
needed in the long term to accommodate traffic growth and reduce congestion.  As the 
per-mile toll rate is increased, the reduction in I-84 traffic may result in traffic levels that 
do not require an extra lane, but can be accommodated on the existing two lanes.  This is 
essentially congestion pricing.  A per-mile toll rate of $0.20 resulting in a nearly 14 percent 
reduction in traffic on I-84 would essentially be correcting for approximately 15 years of 
growth.  A low per-mile toll rate that can still generate enough revenue for the improve-
ments, while minimizing and/or mitigating the potential diversion to the local roadway 
network would seem to be the ideal solution.  

Transit Impacts 

Contiguous transit services are limited throughout the I-84 corridor between Waterbury 
and the New York state line; therefore, any diversions to transit that are not within 
selected local communities with bus service would need to be accommodated by new 
express buses.  

A strong network of local bus service does exist in Waterbury and in Danbury and sur-
rounding communities such as Bethel, Brookfield, and New Milford, each of which 
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supports local travel and the Danbury transit market.  In between, local transit availability 
is limited or nonexistent in Newtown, Southbury, and Middlebury. 

Local bus service in Danbury is operated by Housatonic Area Regional Transit (HART).  
Service in Waterbury is operated by North East Transportation Company (NET) for 
CTTransit.  Both Danbury and Waterbury are served in the north-south direction (not 
along the I-84 corridor) by MNRR branch lines.  

Therefore, short trips diverted from I-84 could be accommodated by transit in Danbury or 
Waterbury and their immediate environs, but longer, regional trips would be more diffi-
cult to accommodate.  Peter Pan operates limited commuter bus service between Danbury 
and Waterbury and between the two cities and New York City.  Some NET local bus ser-
vice runs parallel to Route 8 in Waterbury and Naugatuck; however, this corridor also has 
limited transit resources. 

The tolling of all lanes of I-84 would give drivers additional incentive to divert to transit 
trips where feasible since any trips in these corridors would become more expensive.  
Commuter services would be the most effective alternative as a daily commuting choice 
and typically represent moderate length trips.  Again, additional investment would likely 
be required in the I-84 corridor to enhance existing services to provide suitable frequencies 
and park-and-ride facilities.  Enhanced local shuttle services also would facilitate access to 
longer distance commuter transit. 

Toll Revenue Estimates 

Toll revenue estimates for the I-84 project are shown in Table 12.11.  About $108 million 
per year could be expected from 10 cents per mile toll rate in 2015, increasing to almost 
$128 million by 2015.  Higher revenue can be expected from the higher toll rates, but these 
higher rates would result in considerable impacts on alternative routes. 

Table 12.11 Annual Toll Revenue:  2008 Dollars 
Project F-2 –Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements  

Year 10 Cents per Mile 20 Cents per Mile 30 Cents per Mile 

2015 $108,489,000 $197,913,000 $261,763,000 

2030 $127,836,000 $233,207,000 $308,443,000 
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Implementation Requirements  

Implementation requirements for this project are discussed under Project F-1. 

Implementation Strategy 

The tasks are identical to Project F-1, but there are approximately half as many tolling 
points for this project, so it is reasonable to expect the design and build durations to be 
reduced accordingly (although perhaps not by 50 percent – there are certain minimum 
times to run a design and build project regardless of size). 

Implementation Schedule 

Similar in nature in Project F-1, with the exceptions outlined above. 

Costs 

Physical Infrastructure Capital Costs 

The capital costs to improve the physical infrastructure of I-84, widening it from four to 
six lanes, west of Waterbury to the New York state line was originally estimated at 
$282,568,000 (2001 dollars) in the ConnDOT I-84 West of Waterbury Needs and 
Deficiencies Study.  By inflating the original cost estimate to 2008 dollars according to the 
U.S. Bureau of Labor Statistics’ Consumer Price Index, the total capital cost for the physi-
cal infrastructure improvements is estimated to be $338.9 million. 

Environmental  

Alternative F-2 traverses central Connecticut, including two urban centers of Waterbury 
and Danbury.  This segment of I-84 is the subject of a number of ongoing widening and 
improvement projects.  It is assumed that any impacts to resources for this alternative also 
will be identified as part of the formal environmental documentation process for those 
improvement projects.  As a part of the associated construction process, appropriate miti-
gation will be determined and implemented.  Impacts associated solely with this tolling 
alternative will relate exclusively to the diversion of traffic onto local roads.  

Consequently, Alternative F-2 is expected to have a minor adverse effect to all resources as 
follows and as highlighted in Table 12.12 and Figure 12.4: 

• Water Quality – Approximately eight major water bodies could have increased expo-
sure to degraded storm water runoff hazardous materials from additional traffic on 
alternate routes. 
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• Air Quality – Motorists divert from limited access highways to arterials to avoid 
paying tolls.  Volatile organic compounds (VOC), a precursor to ozone, levels increase 
in this concept largely because the VOC emissions rate is higher for arterials than for 
freeways.  

• Community Disruption – Added traffic congestion on local roads can result in barri-
ers to ease of access to residences and/or businesses along those roads for residents, 
increased traffic noise, and conflicts with pedestrian-scale, aesthetic settings.  

• Bicycle and Pedestrian Travel – Additional motor vehicles on the diversion routes 
may have a negative impact on bicyclists and pedestrians, creating additional travel 
time, noise, air pollution, and safety concerns for them. 

• Noise – Additional traffic can elevate noise levels locally somewhat. 

• Energy Use and Conservation – The average speed of travel decreases for vehicles 
traveling on local roads while increasing for vehicles on limited-access highways.  
However, if there are delays on local roads due to added congestion, fuel consumption 
may increase. 

• Environmental Justice Populations – Tolls in the vicinity of disadvantaged popula-
tions may discourage highway use and make travel more expensive and/or more 
inconvenient.  Added traffic congestion in a neighborhood with an environmental 
justice population has a potential to expose them to a higher burden of community 
impacts. 

• Cultural/Historic Resources – Some of the alternate routes serve as the ‘Main Street’ 
through a number of village centers.  Added traffic in these locations could have a 
minor adverse effect. 

Table 12.12 Environmental Summary 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor Adverse 2 = Approximately 8 major water bodies 
could have increased exposure to 
degraded stormwater runoff hazardous 
materials 

Air Quality (AQ) Yes Minor Adverse • Benefit to Limited Access Highways; 

• Minor Adverse Impact to all 
diversion routes 
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Table 12.12 Environmental Summary (continued) 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State 
Line to Fund Improvements  

 Potential Impact Description 
Resource Impact Magnitude Location 
Social/Community    

Community Disruption (CD) Yes Minor Adverse  2 = diversions through 2 urban centers 
(Waterbury, Danbury) and 2 suburban 
towns (Newtown, Southbury) 

Bicycle and Pedestrian (BP) Yes Minor Adverse Motorist diversions onto local arterial 
roads used by bicyclists 

Noise (NS) Yes Minor Adverse 2 = 8 sensitive noise receptors 

Energy Use/Conservation (EC) Yes Minor Adverse All diversion routes 

Environmental Justice (EJ) Yes Minor Adverse 2 = Danbury and Waterbury 

Cultural/Historic (CH) Yes Minor Adverse 2 = diversions through historic village of 
Sandy Hook, historic center of 
Southbury  
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Figure 12.4 Environmental Impact Locations 
Project F-2 – Toll All Lanes of I-84 – Waterbury to New York State Line to 
Fund Improvements 

 

Economics  

The main issues associated with the economic consequences of this project are similar to 
those discussed for F-1.   

Equity  

All drivers will be faced with the choice of paying new tolls (in return for improved travel 
conditions at times), diverting to other routes with degraded travel conditions, avoiding 
or changing trips, or mode shifting to transit.  The increased costs to truckers could 
potentially be a horizontal equity issue due to the perception that it would increase ship-
ping costs for businesses along the corridor.  However, this would be offset by the 
planned increase in capacity and the likely modest level of tolls.  The potential 
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concentration of low-/moderate-income travelers would be a relatively limited issue for 
this concept, as the communities along this highway segment, with some notable excep-
tions, generally have higher than average income levels (especially close to the New York 
state border).  Further, there is some meaningful transit service along much of this corri-
dor (see transit discussion), and the corridor is such that a possible infusion of toll-related 
revenues to support transit could substantially increase transit’s role in many of the travel 
markets (primarily work trips) that serve residential and industrial concentrations in the 
area.  

Safety  

The safety issues for F-2 are identical to those for F-1. 

� 12.7 Technical Analysis of Project F-3 – Projects F-1 and F-2 
Combined 

Project F-3 represents the combination of projects F-1 and F-2. 

Transit Impacts 

The transit impacts for F-3 are identical to those discussed under F-1 and F-2. 

Toll Revenue Estimates 

Annual revenue estimates for the I-95 and I-84 corridors were added together, reflecting 
the potential implementation of both projects (Table 12.13).  At 10 cents per mile (in 2008 
dollars) about $292 million could be collected in 2015 and $347 million could be realized in 
2030. 

Table 12.13 Forecast Annual Toll Revenue:  2008 Dollars 
Project F3 – Projects F1 and F2 Combined 

Year 10 Cents per Mile 20 Cents per Mile 30 Cents per Mile 
2015 $291,589,000 $530,339,000 $700,691,000 

2030 $346,812,000 $630,767,000 $833,372,000 
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Implementation Requirements  

Implementation requirements are discussed under Project F-1. 

Implementation Tasks and Durations 

Similar in nature to Project F-1, except that implementing both projects in this concept 
concurrently may increase the duration of the further studies, and design and build times 
due to greater geographical coverage and the larger number of tolling sites required. 

Implementation Schedule 

Similar in nature to Project F-1, with the exceptions described above. 

Physical Infrastructure Capital Costs  

The combined total physical infrastructure cost is nearly $1.6 billion. 

Environmental  

Alternative F-3 is expected to have the combined effects of Alternatives F-1 and F-2.  The 
cumulative effect of these two alternatives is expected to be adverse overall, with some 
potentially significant adverse effects along the diversion routes for I-95 and I-84. 

Economics  

The economic issues of F-3 are identical to those discussed in F-1 and F-2. 

Equity  

The equity issues of F-3 are identical to those discussed in F-1 and F-2. 

Safety  

The safety issues of F-3 are identical to those discussed in F-1 and F-2.    
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� 12.8 Financial Analysis of Concept F – Toll Individual 
Highways Needing New Capacity  

Tolling existing highways will raise a significant amount of revenue, even at the lowest 
toll rates, resulting in more than enough revenue to cover the cost of toll collection and 
construction (Table 12.14).  On I-95, the $0.10 per mile auto toll rate (higher for trucks) 
would result in a surplus of over a billion dollars after accounting for the construction of 
the new lanes.  This is significantly different from the finding for Concept A, which just 
involved tolling the new lanes.  On I-84, the lowest toll rate would yield a surplus of over 
$400 million. 

It is important to note that the financial analysis below does not account for the costs of 
bonding or financing through other mechanisms, such as public private partnerships.  If, 
for example, the projects were to be financed through traditional non-recourse revenue 
bonds, the effects of debt service coverage ratios (perhaps as high as 1.75), funding debt 
service reserve accounts, capitalized interest during the construction period, and issuing 
costs could cut the value for financing to 45 percent of the values shown below.  This 
means that the lowest toll rate might not be sufficient to fully fund construction and addi-
tional public funding would be required.   

As with other tolling concepts that involve tolls on existing Interstate highways, current 
Federal law prohibits the use of toll revenue beyond the highway on which it is collected. 

Table 12.14 Financial Analysis of Concept F – Toll Individual Highways 
Needing New Capacity 

Financial Summary (Millions of 2008 Dollars) Per Mile Toll Rate 
Concept F-1:  I-95 $0.10 $0.20 $0.30 
Present Value of Net Toll Revenue  2,959.5 6,181.8 8,509.5 

Initial Capital Cost of Toll Collection System 436.9 407.8 373.5 

Total Highway Construction Costs  1,468.5 1,468.5 1,468.5 

Life-Cycle Surplus/(Shortfall) 1,054.1 4,305.5 6,667.6 
Concept F-2:  I-84    
Present Value of Net Toll Revenue  1,716.0 3,623.0 5,002.8 

Initial Capital Cost of Toll Collection System 267.4 250.8 230.3 

Total Highway Construction Costs  404.7 404.7 404.7 

Life-Cycle Surplus/(Shortfall) 1,043.9 2,967.6 4,367.9 

 

Table 12.15 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for all toll levels for Project F-1.  Note that the financial 
analysis presented here excludes the financial impact of the initial capital costs related to 
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the toll collection system and highway construction.  To get from gross revenue to net 
revenue, subtract non-collection of tolls (evasion), operating costs, and recurring rein-
vestment in the system.  Under this concept, no revenue shortfalls are projected 
throughout the 30-year analysis period for all toll levels.  Significant toll collection capital 
costs are projected every eight years for Project F-1 for major toll collection infrastructure 
replacement.  One such replacement cycles fall in 2030 and it is reflected in the recurring 
capital costs for that year. 

Table 12.15 Annual Toll Revenue and Expense Estimates  
Concept F-1 – I-95 Tolling All Lanes 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.10/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.12 $1.39 $225.2 $11.3 $88.4 $4.0 $121.6 

2020 $0.14 $1.61 $277.1 $13.9 $74.9 $4.1 $184.3 

2025 $0.17 $1.87 $341.0 $17.0 $73.0 $4.0 $246.9 

2030 $0.19 $2.17 $419.6 $21.0 $70.4 $84.8 $243.5 

2035 $0.22 $2.51 $511.2 $25.6 $84.9 $2.5 $398.3 

2040 $0.26 $2.91 $622.9 $31.1 $102.5 $1.5 $487.7 

Toll Level 2 – $0.20/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.25 $2.78 $408.8 $20.4 $86.9 $3.6 $297.9 

2020 $0.29 $3.22 $503.1 $25.2 $75.5 $3.7 $398.7 

2025 $0.33 $3.74 $619.1 $31.0 $74.7 $3.6 $509.7 

2030 $0.38 $4.33 $761.8 $38.1 $73.5 $84.5 $565.7 

2035 $0.44 $5.02 $928.1 $46.4 $88.7 $2.3 $790.8 

2040 $0.52 $5.82 $1,130.9 $56.5 $107.1 $1.4 $965.8 

 



 

Connecticut Electronic Tolls and Congestion Pricing Study –  Draft Final (February 2009) 
Draft Final Report – Volume 2:  Background Report 

12-34 Cambridge Systematics, Inc. 

Table 12.15 Annual Toll Revenue and Expense Estimates  
Concept F-1 – I-95 Tolling All Lanes 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 3 – $0.30/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.37 $4.17 $539.8 $27.0 $82.7 $3.2 $427.0 

2020 $0.43 $4.83 $664.3 $33.2 $73.5 $3.2 $554.3 

2025 $0.50 $5.60 $817.4 $40.9 $73.7 $3.2 $699.6 

2030 $0.57 $6.50 $1,005.8 $50.3 $73.7 $84.1 $797.7 

2035 $0.67 $7.53 $1,225.5 $61.3 $88.9 $2.0 $1,073.3 

2040 $0.77 $8.73 $1,493.2 $74.7 $107.4 $1.2 $1,309.9 

 

Table 12.16 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for all toll levels for Project F-2.  Note that the financial 
analysis presented here excludes the financial impact of the initial capital costs related to 
the toll collection system and highway construction.  To get from gross revenue to net 
revenue, subtract non-collection of tolls (evasion), operating costs, and recurring rein-
vestment in the system.  Under this concept, no revenue shortfalls are projected 
throughout the 30-year analysis period for all toll levels.  Significant toll collection capital 
costs are projected every eight years for Project F-2 for major toll collection infrastructure 
replacement.  One such replacement cycles fall in 2030 and it is reflected in the recurring 
capital costs for that year. 
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Table 12.16 Annual Toll Revenue and Expense Estimates  
Concept F-2: – I-84 Tolling All Lanes 
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.10/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.12 $1.39 $133.4 $6.7 $53.7 $2.2 $70.9 

2020 $0.14 $1.61 $163.4 $8.2 $45.7 $2.2 $107.3 

2025 $0.17 $1.87 $200.0 $10.0 $44.7 $2.1 $143.2 

2030 $0.19 $2.17 $244.9 $12.2 $43.3 $46.7 $142.7 

2035 $0.22 $2.51 $298.4 $14.9 $52.2 $1.5 $229.9 

2040 $0.26 $2.91 $363.6 $18.2 $62.9 $0.9 $281.7 

Toll Level 2 – $0.20/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.25 $2.78 $243.4 $12.2 $53.0 $2.0 $176.2 

2020 $0.29 $3.22 $298.0 $14.9 $46.3 $2.0 $234.8 

2025 $0.33 $3.74 $364.9 $18.2 $45.9 $2.0 $298.8 

2030 $0.38 $4.33 $446.8 $22.3 $45.3 $46.5 $332.6 

2035 $0.44 $5.02 $544.4 $27.2 $54.6 $1.3 $461.3 

2040 $0.52 $5.82 $663.4 $33.2 $65.9 $0.8 $563.5 

Toll Level 3 – $0.30/Mile in 2008 Dollars Annual Costs  

Year 

Passenger 
Car Per-Mile 

Toll Rate 
Average 

Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE)  

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.37 $4.17 $321.9 $16.1 $50.6 $1.7 $253.5 

2020 $0.43 $4.83 $394.2 $19.7 $45.2 $1.8 $327.6 

2025 $0.50 $5.60 $482.7 $24.1 $45.4 $1.7 $411.4 

2030 $0.57 $6.50 $591.0 $29.6 $45.5 $46.3 $469.6 

2035 $0.67 $7.53 $720.1 $36.0 $54.8 $1.2 $628.1 

2040 $0.77 $8.73 $877.4 $43.9 $66.1 $0.7 $766.7 
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13.0 Concept G-1 –Toll All 
Limited Access Highways 

Project Description and Overview 

This concept studies the implementation of mileage-based tolls for all vehicles on all lim-
ited access highways in the State of Connecticut.  The study corridors, which are shown in 
Figure 13.1, include: 

• Interstate 95 from New York state line to Rhode Island state line;  

• Interstate 84 from New York state line to Massachusetts state line;  

• Interstate 395 up to Massachusetts state line; 

• Interstate 91 up to Massachusetts state line; 

• Interstate 691; 

• Interstate 291;  

• Route 15 (limited access portions only); 

• Route 2 (limited access portions only);  

• Route 8 (limited access portions only); and 

• Route 9 (limited access portions only). 

The goal of this concept is to generate revenue for transportation improvements, including 
highway reconstruction, highway new capacity, and/or transit improvements.  For the 
purpose of this study, we assumed that all highways would be tolled at the same levels 
throughout the day and that toll rates would vary by vehicle classification:  cars, vans, 
single-unit trucks (SUT) and tractor trailers (TT). 
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Figure 13.1 Concept G-1 – Toll All Limited Access Highways 

 

� 13.1 Institutional and Legal  

A statewide program for tolling on all limited access facilities would need to be done 
under the Interstate System Reconstruction and Rehabilitation Toll Pilot Program for the 
Interstate highways.  Tolling agreements would be needed for other reconstructed non-
Interstate highways constructed with Federal funds.  Tolling on highways not constructed 
with Federal funding would require approval of the state legislature (as would the 
Federally funded highways).  As with Concept F, tolling of the former Connecticut 
Turnpike would require repayment of Federal funds used since tolls were removed. 

The biggest obstacle to this concept under today’s laws would be that the revenue could 
only be used for reconstruction and rehabilitation of the road being tolled.  An extensive 
system of tolling such as Concept G would likely have revenues well in excess of that 
needed for current rehabilitation needs, so unless the rules were changed, it would be 
impossible to implement this scheme. 
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As discussed in Chapter Two in the section “Speculation on Tolling and Congestion 
Pricing under the Reauthorization of SAFETEA LU,” the next transportation bill may 
allow for greater flexibility on tolling Federal highways, including full facility pricing. 

� 13.2 Technology and Deployment  

This concept is similar to Concept F, except as described below. 

Construction 

No toll-related construction would be required to support this concept other than installa-
tion of toll gantries. 

Toll Program Operation 

A large back office and front office operation would be required to support statewide 
deployment, with a broad network of walk-in locations.  Statewide partnerships for retails 
channels also should be considered. 

� 13.3 Potential PPP Approaches 

Just as Germany implemented a national GPS truck tolling system through a PPP, 
Connecticut may be able to package and procure implementation of statewide highway 
tolling through a PPP proposal.  Establishing a performance-based procurement would 
allow private firms to develop technological solutions for this admittedly complicated 
form of transportation financing, solutions that might be more effective than those that 
might be described in a typical, specifications-based public RFP. 

Statewide tolling would be primarily a new form of transportation funding mechanism, 
and, therefore, a PPP project for implementation may be awarded based on the lowest cost 
of administration as a percentage of revenues collected.   

Because this funding mechanism is so new and untested, the PPP procurement might be 
executed or solicited in phases, first for proof of concept, then for expanded testing, then 
for statewide implementation, with provisions for public performance monitoring before 
each step of project development.  The early development may require some advance 
public funding, to be repaid from revenues from a new funding collection system.  This 
may require the most radically different legal authority than the other alternative 
concepts. 
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PPP approaches that involve long-term concessions, though not technically out of the 
question, would likely face a difficult public relations debate surrounding private firms 
profiting from the privatization of public highways that had previously been toll free. 

� 13.4 Privacy  

If all limited-access facilities are tolled, privacy concerns would be very high because no 
other equivalent alternatives exist for the drivers (other than much slower roads that are 
not limited-access).  Under this concept, it will be important to offer anonymous and one-
off payment means to customers.  Users that do choose to use the tolled lane are disclosing 
route journey information. 

� 13.5 Technical Analysis of Project G-1 – Toll All Limited 
Access Highways 

Transportation Impacts 

The methodology for analyzing Concept G-1 is identical to that used for Concept C (truck 
tolling on all limited access highways); except that this concept assumes that all vehicles 
would be charged. 

Existing Traffic Characteristics in Study Corridors 

While the three major interstates – I-95, I-84, and I-91 – account for approximately 47 per-
cent of the total limited access route mileage in the State, they account for almost 76 
percent of the traffic on the State’s highways.  An overwhelming majority (91 percent) of 
the tractor trailers also are found on these three main roadways.  Analysis of vehicle clas-
sification along the study corridors shows that cars account for approximately 79 percent 
of all the vehicles, while vans, SUTs, and TTs account for 10, 4, and 8 percent of the vehi-
cles, respectively.  

Toll Structure and Levels 

Since this concept is predicated on revenue generation, we studied three different toll 
rates ranging from three to six cents per mile for passenger cars (in 2008 dollars) and 
higher levels for vans and trucks (Table 13.1).  These rates are at the low end of rates typi-
cally charged on intercity toll roads.  The rationale for the low rates is that the tolls are not 
needed for construction of a new highway, and that the low rates would tend to keep the 
diversion to non-tolled routes to a minimum.   
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Table 13.1 Per-Mile Tolls for Different Vehicle Classes 
Concept G-1 –Toll All Limited Access Highways 

  Cars Vans SUTs TTs 

Toll Level 1 $0.030 $0.060 $0.100 $0.200 

Toll Level 2 $0.045 $0.090 $0.150 $0.300 

Toll Level 3 $0.060 $0.120 $0.200 $0.400 

 

Estimated Response to Tolls 

The lack of good alternate routes to the study highways, especially for trucks, is projected 
to result in significantly slower speeds on diversion routes, which increases average travel 
time significantly even when the diversion routes are shorter than the direct highway 
routes.  In comparison to the high cost of the alternative routing (in terms of travel time), 
the tolls for any trip in the study corridors are fairly modest, which results in a relatively 
low level of diversion from the tolled highways.   

Even raising the tolls significantly over the Level 1 condition, the diversion rates remain 
low.  The largest diversion in any corridor under the Level 1 toll scenario – 2,668 vehicles 
(on a 24-hour basis, in both directions, cars and trucks) in 2015 and 3,038 in 2030 – would 
occur on the I-91 corridor between New Haven and Hartford (Table 13.2).  This translates 
to an approximate peak hourly diversion of roughly 260 to 280 vehicles in 2015, rising to 
290 to 300 vehicles in 2030.  Under the highest tolls (Level 3), these peak hour diversion 
figures would rise to only 370 to 380 and 430 to 440 vehicles in 2015 and 2030, respectively 
(never more than three percent in any corridor). 
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Table 13.2 Diversion to Non-Tolled Roads in 2015 and 2030 by Toll Levels 
Concept G-1 –Toll All Limited Access Highways 

 2015 
 Toll Level 1 Toll Level 2 Toll Level 3 

Study Corridors 
Number of 

Vehicles 
Percent of 

Total Vehicles 
Number of 

Vehicles 
Percent of 

Total Vehicles 
Number of 

Vehicles 
Percent of 

Total Vehicles 

I-84 New York to Hartford 1,239 1.30% 2,130 2.23% 2,130 2.23% 

I-84 Hartford to Massachusetts 804 1.06% 997 1.31% 1,018 1.34% 

I-95 New York to New Haven 1,524 1.02% 1,650 1.11% 2,458 1.66% 

I-95 New Haven to Rhode Island 893 1.28% 959 1.37% 1,087 1.56% 

I-91 New Haven to Hartford 2,668 2.18% 2,668 2.18% 3,788 3.09% 

I-91 Hartford to Massachusetts 1,509 1.29% 1,759 1.51% 2,629 2.25% 

I-691 and I-291 621 1.04% 711 1.19% 735 1.23% 

I-395 515 1.32% 883 2.26% 883 2.26% 

Route 15 613 1.00% 613 1.00% 1,227 2.00% 

Route 2, 8, 9 445 1.20% 461 1.24% 812 2.19% 

 

 2030 
 Toll Level 1 Toll Level 2 Toll Level 3 

Study Corridors 
Number of 

Vehicles 
Percent of 

Total Vehicles 
Number of 

Vehicles 
Percent of 

Total Vehicles 
Number of 

Vehicles 
Percent of 

Total Vehicles 

I-84 New York to Hartford 1,411 1.30% 2,426 2.23% 2,426 2.23% 

I-84 Hartford to Massachusetts 916 1.06% 1,136 1.31% 1,159 1.34% 

I-95 New York to New Haven 1,736 1.02% 1,880 1.11% 2,799 1.66% 

I-95 New Haven to Rhode Island 1,017 1.28% 1,092 1.37% 1,238 1.56% 

I-91 New Haven to Hartford 3,038 2.18% 3,038 2.18% 4,314 3.09% 

I-91 Hartford to Massachusetts 1,718 1.29% 2,003 1.51% 2,995 2.25% 

I-691 and I-291 708 1.04% 810 1.19% 837 1.23% 

I-395 586 1.32% 1,006 2.26% 1,006 2.26% 

Route 15 699 1.00% 699 1.00% 1,397 2.00% 

Route 2, 8, 9 507 1.20% 525 1.24% 925 2.19% 
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Impact on Highway and Local Roadway Traffic Operations 

The projected change in traffic operations on the highways would be relatively minimal 
given the small change in traffic (generally 1.5 to 2.5 percent reduction).  This concept will 
affect all users in all categories who use the limited access highway network.   

Given the small number of vehicles diverted in these generally lengthy corridors, no dis-
cernable spot impacts would be expected along the diversion roadways or within local 
communities.  For example, the section of I-95 from the New York border to New Haven is 
46 miles long.  With an expected diversion of 165 vehicles in the peak hour spread over 
that length, no single location will be impacted, although some volume could concentrate 
on links connecting these highways with major diversion routes.  

Overall Impacts on VMT and VHT 

In most instances, the total VMT would be expected to increase or decrease only margin-
ally in response to the tolling, signifying that the diversion routes are of comparable 
length (Table 13.3).  However, VHT would be expected to increase by a somewhat higher 
degree, reflecting the slow travel speeds for diverted vehicles on these alternate roadways.  
In 2015, the change in VMT is in the range of -0.39 percent to +0.65 percent whereas the 
VHT change is in the range of +2.28 percent to +3.38 percent.  Such marginal increase in 
VHT signifies that very few vehicles are diverting to the non-tolled, slow-speed alternate 
routes.   
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Table 13.3 Corridor Traffic Operational Impacts at Toll Level 2 
Concept G-1 –Toll All Limited Access Highways 

I-84 New York State Line to Hartford 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 6,391,638 6,394,092 2,454 0.04%  7,279,365 7,282,034 2,668 0.04% 
VHT 127,833 130,916 3,083 2.41%  161,764 166,405 4,641 2.87% 
Avg Speed 50.00 48.84 -1.16 -2.32%  45.00 43.76 -1.24 -2.75% 

          

I-84 Hartford to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 2,360,708 2,375,975 15,267 0.65%  2,688,584 2,705,624 17,040 0.63% 
VHT 47,214 48,456 1,242 2.63%  59,746 61,577 1,830 3.06% 
Avg Speed 50.00 49.03 -0.97 -1.93%  45.00 43.94 -1.06 -2.36% 

          

I-95 New York State Line to New Haven 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 7,569,541 7,563,745 -5,796 -0.08%  8,620,866 8,616,820 -4,046 -0.05% 
VHT 168,212 172,643 4,431 2.63%  215,522 220,196 4,674 2.17% 
Avg Speed 45.00 43.81 -1.19 -2.64%  40.00 39.13 -0.87 -2.17% 

          

I-95 New Haven to Rhode Island State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 4,248,135 4,257,934 9,800 0.23%  4,838,153 4,844,882 6,729 0.14% 
VHT 77,239 79,743 2,504 3.24%  96,763 99,739 2,976 3.08% 
Avg Speed 55.00 53.40 -1.60 -2.92%  50.00 48.58 -1.42 -2.85% 

          

I-395 to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 2,136,921 2,135,385 -1,536 0.07%  2,433,716 2,432,017 -1,699 -0.07% 
VHT 38,853 39,876 1,023 2.63%  48,674 50,239 1,565 3.22% 
Avg Speed 55.00 53.55 -1.45 -2.64%  50.00 48,341 -1.59 -3.18% 
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Table 13.3 Corridor Traffic Operational Impacts at Toll Level 2 
(continued) 
Concept G-1 –Toll All Limited Access Highways 

I-91 New Haven to Hartford 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 5,016,037 4,996,601 -19,437 0.39%  5,712,709 5,697,578 -15,131 0.26% 
VHT 100,321 102,742 2,421 2.41%  126,949 129,651 2,702 2.13% 
Avg Speed 50.00 48.63 -1.37 -2.74%  45.00 43.95 -1.05 -2.34% 

          

I-91 Hartford to Massachusetts State Line 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 1,985,519 1,992,039 6,521 0.33%  2,261,285 2,266,253 4,968 0.22% 
VHT 39,710 40,866 1,156 2.91%  50,251 51,446 1,196 2.38% 
Avg Speed 50.00 48.75 -1.25 -2.51%  45.00 44.05 -0.95 -2.11% 

          

Route 15 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 4,102,970 4,106,785 3,815 0.09%  4,672,827 4,674,999 2,173 0.05% 
VHT 91,177 93,257 2,080 2.28%  116,821 118,529 1,708 1.46% 
Avg Speed 45.00 44.04 -0.96 -2.14%  40.00 39.44 -0.56 -1.40% 

          

I-691 and I-291 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 915,122 917,921 2,800 0.31%  1,042,222 1,043,987 1,765 0.17% 
VHT 20,336 21,023 687 3.38%  26,056 26,690 634 2.43% 
Avg Speed 45.00 43.66 -1.34 -2.97%  40.00 39.12 -0.88 -2.21% 

          

Routes 2, 8, and 9 
 Toll Level 2, 2015  Toll Level 2, 2030 
Measure No Build Build Change Percent Change  No Build Build Change Percent Change 
VMT 6,174,361 6,183,880 9,519 0.15%  7,031,912 7,038,061 6,149 0.09% 
VHT 137,208 140,778 3,570 2.60%  175,798 179,110 3,313 1.88% 
Avg Speed 45.00 43.93 -1.07 -2.39%  40.00 39.29 -0.71 -1.76% 
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Transit Impacts 

The tolling of all limited access facilities presents some of the same basic questions about 
transit availability and viability as Concept F – i.e., providing incentives to divert trips to 
transit since all highway drivers, a major portion of the daily travelers across the State, 
would face new tolling fees.  Existing transit availability varies according to region and 
corridor, as summarized below.   

Southwest:  I-95, Route 7, Route 8, Route 15, Route 25  
CTTransit’s New Haven Division operates local and interregional fixed route service 
along the I-95 corridor.  Two local routes provide service to the west of New Haven along 
U.S. Routes 1 and 34, and a variety of connecting bus services is available in the 
I-91/U.S. 5 corridor.  Commuter rail service is operated by Metro-North Railroad from 
New Haven to New York City, with connections to:  1) Shoreline East for those who origi-
nate east of the tolling zone under this concept; or 2) the Waterbury Branch for those who 
feed into the corridor from Route 8.  This type of service could potentially accommodate 
mid-length trips diverted from I-95 as a result of tolling. 

The railroad would be able to absorb some trips on its trains – particularly between New 
Haven and Stamford.  However, station area parking constraints exist at several rail sta-
tions along these lines.  These constraints can be mitigated with increased funding for 
improved shuttle services to and from rail stations to facilitate access.  Trips that would 
divert to the train would be moderate- to long-distance trips from I-95 and would be more 
effectively accommodated in locations where high-level connecting services are available 
to and from rail stations, such as in New Haven, Milford, Bridgeport, Westport, Norwalk, 
Stamford, and Greenwich. 

In fact, the expected diversions are few; only 72 car trips (excluding trucks) between New 
Haven and New York are expected to divert from I-95 during the peak hour in both direc-
tions under toll level 2 in 2015.  The transit share of these trips, even if 10 percent, is 
insignificant.  The same applies to Route 15, with only 61 car trips diverted in both 
directions during the peak hours.  

CTTransit’s New Haven Division and Stamford Divisions, Norwalk Transit District 
(NTD), Greater Bridgeport Transit Authority (GBTA), and Milford Transit District (MTD) 
all operate local and interregional routes along the I-95 corridor west of New Haven, 
including rail-oriented services.  The interregional Coastal Link route, which is jointly 
operated by NTD, GBTA, and MTD, runs immediately parallel to I-95 along U.S. 1 from 
Milford to Norwalk and has a very high frequency.  The I-Bus Express, operated by 
CTTransit, is an interregional route that runs along the I-95 corridor from Stamford, 
Connecticut to Port Chester, New York, and then follows I-287 to White Plains, New York.  
These two bus services also are positioned to accommodate moderate distance trips 
diverted from I-95. 

The Route 15 corridor, while running parallel to I-95 to the north, currently has no transit 
routes running along its corridor (buses are not allowed on the parkway).  Nonetheless, 
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with only 50 peak hour car trips in both directions expected to divert as a result of tolling 
on Route 15, there would be no notable transit impact.  

Unlike new or converted HOV/HOT lanes, on-highway transit bus services would not 
explicitly benefit with no new capacity or express lanes, particularly since the number of 
anticipated car diversions is very low.  Nonetheless, additional revenue from new tolling 
concepts would support transit initiatives, including greater frequency of service, new 
connections to major origins/destinations, filling gaps in the local and express networks, 
and supporting shuttle/feeder services to express buses and rail. 

North/Central (Hartford Area):  I-84, I-91, I-291, I-384, I-691 
CTTransit and several private bus carriers offer numerous express bus routes on the I-84 
and I-91 corridors serving downtown Hartford.  This express network (and related park-
and-ride facilities), combined with local transit options in the Hartford region, provide a 
variety of alternatives should drivers divert from the limited access highways as a result 
of tolling initiatives.  Express services reach as far as communities such as Winchester, 
Torrington, Enfield, Windham, Colchester (on Route 2), and Cromwell, often connecting 
to local bus systems in these areas which may be considered outside of the Hartford 
metropolitan area. 

Car trip diversions are not expected to represent any significant volume.  On I-84 from 
Hartford to Massachusetts, only 60 cars would divert from the highway in both directions 
during the morning or evening peak hour.  On I-291 and I-691 combined the anticipated 
diversions total only 50 cars.  On I-91 from Hartford to Massachusetts the numbers are 
similar (87 cars in both directions) and still insignificant from a transit mode share per-
spective.  Only from Hartford south to New Haven on I-91 do the total car trip diversions 
exceed 200, yet this still does not result in any significant transit trip impact. 

West:  Route 8, I-84 
The I-84 corridor, which currently hosts limited express bus service between Danbury and 
Waterbury/Hartford, could benefit from increased toll-supported funding to enhance the 
local and regional transit network.  Local bus networks currently exist in Danbury and 
Waterbury, and to a lesser extent in neighboring towns such as Brookfield, New Milford, 
Watertown, Middlebury, and Naugatuck, but the transit connections between these com-
munities in the I-84 corridor are limited.  These improvements would likely attract many 
more transit riders than would be generated by the travelers diverted by this tolling 
scheme. 

The Route 8 corridor does not feature any significant transit services at present. 

Diversions resulting from tolling are not expected to exceed 147 peak hour car trips on 
I-84 between Hartford and the New York state line, resulting in a similarly low transit 
mode share.  
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Southeast:  I-95, I-395, Route 2, Route 9, Route 11 
Congestion is generally not as acute in the southeastern region of the State as it is in the 
southwest or Hartford area, thus tolling initiatives that focus on adding capacity through 
shoulder lanes and charging drives only for this added capacity is unlikely to provoke a 
substantial number of trip diversions to transit. 

Transit capacity does exist and can accommodate diverted trips in certain segments of the 
I-95 and I-395 corridors.  Nonetheless, as most of this service is local bus transit, trip 
lengths would be short or moderate distance, within or between municipalities such as 
New Haven/Branford and Old Saybrook (Estuary Transit District local bus, Shore Line 
East rail), New London and Norwich (local bus), and New London and Croton or 
Stonington.  Service in this area is provided by the Southeast Area Transit Authority 
(SEAT).  Longer distance trips, particularly east to Rhode Island, are provided by Amtrak. 

Transit options are limited or nonexistent in the Routes 2 and 11 corridors with the excep-
tion of express bus service to/from Colchester to Hartford.  Only 50 peak hour car trips 
are expected to be diverted from I-95 as a result of tolling.  This two-way figure results in 
an even lower number in each direction and an insignificant impact on transit.  Routes 8, 
9, and 2 across the State total only 30 diverted trips combined.  

Northeast:  I-84, I-395, Route 6, Route 12 
Transit availability is generally limited in northeastern Connecticut.  Local bus services are 
available in Putnam, Killingly, and Brooklyn, operated by the Northeastern Connecticut 
Transit District (NCTD), including flexible route services in the I-395 corridor.  

The limited section of Route 6 that is a limited access facility currently does feature 
express bus service to Hartford and local services in Windham and Mansfield.  Otherwise, 
connections to the east currently are not available with existing transit services.  Addi-
tional funding generated through tolling concepts could be used to increase transit 
availability, yet the overall level of ridership seen in this area is unlikely to support service 
frequent enough to induce diversions from highway commuting.  This is particularly true 
if the tolling mechanism adds capacity to the highways via shoulder lanes as opposed to 
tolling all existing capacity (and thus prompting trip diversions).  As with the other high-
way segments, the car trip diversions on I-395 are minimal.  Only 58 peak hour cars would 
be diverted in both directions, representing a potential transit share of fewer than 10 
person trips in each direction. 

Toll Revenue Estimates 

Annual 2015 toll revenue at Toll Level 1, 2, and 3 in 2015 would be approximately $0.70 
billion, $1.04 billion and $1.40 billion, respectively.  By 2030, the equivalent revenues 
would increase to $0.80 billion, $1.19 billion, and $1.59 billion dollars, respectively (see 
Table 13.4).  
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Table 13.4 Toll Trips and Revenue Forecasts (in 2008 Dollars) for 2015 
and 2030 by Study Corridors 
Concept G-1 –Toll All Limited Access Highways 

Toll Trips and Revenue Projections for Toll Level 1 

Study Corridors Toll Trips 2015 Revenue     2015 Toll Trips 2030 Revenue     2030 
I-84 New York to Hartford 34,423,150 $121,192,045 39200635 $138,024,385 
I-84 Hartford to Massachusetts 27,502,020 $43,267,830 31321745 $49,277,190 
I-95 New York to New Haven 53,759,025 $140,458,935 61225465 $159,967,090 
I-95 New Haven to Rhode Island 25,160,180 $80,880,350 28654690 $92,113,955 
I-91 New Haven to Hartford 43,702,910 $90,599,205 49772860 $103,182,215 
I-91 Hartford to Massachusetts 42,029,385 $38,582,325 47866830 $43,941,255 
I-691 and I-291 21,576,245 $13,769,260 24572895 $15,681,495 
I-395  14,074,035 $37,473,820 16028610 $42,678,355 
Route 15 22,164,990 $44,478,170 25243400 $50,655,795 
Route 2, 8, 9 13,390,755 $88,633,315 15250795 $100,943,670 

Total 297,782,695 $699,335,255 339137925 $796,465,405 

     

Toll Trips and Revenue Projections for Toll Level 2 

Study Corridors Toll Trips 2015 Revenue      2015 Toll Trips 2030 Revenue     2030 
I-84 New York to Hartford 34,094,650 $180,355,625 38,830,160 $205,405,210 
I-84 Hartford to Massachusetts 27,431,210 $64,433,085 31,241,080 $73,382,155 
I-95 New York to New Haven 53,713,035 $210,150,575 61,172,905 $239,338,165 
I-95 New Haven to Rhode Island 25,136,090 $120,877,780 28,626,950 $137,666,320 
I-91 New Haven to Hartford 43,702,910 $135,898,625 49,772,860 $154,773,505 
I-91 Hartford to Massachusetts 41,938,135 $53,510,095 47,762,805 $60,941,860 
I-691 and I-291 21,543,395 $20,562,640 24,535,665 $23,418,400 
I-395  13,939,350 $55,746,450 15,875,675 $63,488,830 
Route 15 22,164,990 $66,717,255 25,243,400 $75,983,510 
Route 2, 8, 9 13,385,280 $132,776,415 15,244,225 $151,217,675 

Total 297,049,045 $1,041,028,545 338,305,725 $1,185,615,630 

     

Toll Trips and Revenue Projections for Toll Level 3 

Study Corridors Toll Trips 2015 Revenue     2015 Toll Trips 2030 Revenue     2030 
I-84 New York to Hartford 34,094,650 $240,474,410 38,830,160 $273,873,370 
I-84 Hartford to Massachusetts 27,423,910 $101,762,000 31,232,685 $115,895,530 
I-95 New York to New Haven 53,239,630 $278,570,190 60,634,165 $317,260,555 
I-95 New Haven to Rhode Island 25,089,370 $160,788,340 28,574,025 $183,120,135 
I-91 New Haven to Hartford 43,294,475 $179,606,280 49,307,485 $204,551,475 
I-91 Hartford to Massachusetts 41,620,585 $71,022,430 47,401,090 $80,886,555 
I-691 and I-291 21,534,635 $27,389,965 24,525,445 $31,194,360 
I-395  13,939,350 $74,328,600 15,875,675 $84,651,895 
Route 15 21,940,880 $88,058,075 24,988,265 $100,288,130 
Route 2, 8, 9 13,256,800 $175,574,490 15,098,225 $199,959,775 

Total 295,434,285 $1,397,574,780 336,467,220 $1,591,681,780 
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Implementation Requirements 

This concept requires instrumenting a large number of roadways in excess of 585 miles.  
Using the assumption that all vehicles will pay a toll for using these highways regardless 
of distance traveled results in the need to deploy 710 tolling points to cover all segments of 
the highway in both directions.  Furthermore, each tolling point would need to cover all 
lanes of traffic.  Since the tolling is likely to be based on the vehicle type, effective classifi-
cation equipment would need to be installed at each location.  This concept would likely 
not use dynamic pricing so that traffic monitoring equipment and dynamic message signs 
for toll rates are not required as part of this concept.  CCTV cameras would not be 
required for traffic monitoring but would be used to monitor tolling equipment.  Since the 
project is not associated with the requirement to improve traffic flow, no additional road-
way assistance facilities would be required.  Significant allowance has been made for 
additional enforcement staff to provide toll evasion deterrent along the extended length of 
these facilities.  Since equipment will be distributed along the length of the roadways, it 
has been assumed that fiber optic cables will be laid to support communication with the 
field equipment. 

The back office for this concept will be a major operation in order to support nearly all 
drivers in the State and a large volume of out-of-state customers.  Given that tolling will 
be widespread, we anticipate that there would be a fairly high level of account participa-
tion, including leveraging current E-ZPass tag holders from other states.  However, the 
large number of out-of-state users may indicate a reasonable percentage of video-based 
transactions.  Since travelers will have little alternative to paying tolls, a very comprehen-
sive customer service operation has been estimated involving six regional walk-in centers 
and several partnerships with grocery store type chains to provide payment locations. 

Toll Collection Costs  

The capital cost for this project is driven by the large number of tolling points that need to 
be installed to toll every segment of the limited access highways, with 86 percent of the 
capital investment being required to deploy the tolling points.  However, a large invest-
ment also is required to purchase the large number of tags associated with the anticipated 
accounts (it is estimate that virtually every vehicle in Connecticut would eventually be 
equipped.)   

O&M costs are driven by the large back office account management and video processing 
costs (37 percent) and the cost to maintain the extensive network of toll equipment (32 
percent.)  Since the revenue from this project also will be significant, the financial proc-
essing costs also are large at 15 percent of the O&M cost.  These financial processing costs 
also account for the majority of the difference in costs between the different toll rate 
scenarios. 
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The total toll collection cost over the construction period plus 30 years of operation is 
estimated to be between $6.4 billion and $6.9 billion (Table 13.5) 

Table 13.5 Life-Cycle Technology Costs 
Concept G-1 – Toll All Limited Access Highways 

Scenario Total Capital Cost Total O&M Cost Total 

Toll Rate 1 $2,955,391,360 $3,380,892,190 $6,336,283,550 

Toll Rate 2 $2,915,225,620 $3,543,605,212 $6,458,830,832 

Toll Rate 3 $2,952,376,270 $3,933,874,751 $6,886,251,021 

 

Implementation Strategy 

This concept will toll existing capacity (although it will fund additional capacity down-
stream), and users of those roads would not be able to avoid paying the toll, so the ability 
to build consensus with stakeholders, public and elected officials will require considerable 
time.  For Federally maintained roads, Federal approval would be required which may 
increase the duration of any legislative and funding tasks.  Due to the wide-scale geo-
graphical coverage of this concept, with tolls being applicable to all vehicles, and no 
equivalent non-tolled alternative routes, there is a higher degree of risk of delays to the 
consensus building activities; similarly the further studies would require extensive work 
(due to the amount of road network to study) and hence their durations would expand. 

This concept applies to all limited access highways and, because of the large geographical 
coverage, deployment risk could be reduced by rolling out section by section rather than 
adopting a ‘big-bang’ delivery.  The number of phases, and the time between them to 
learn from the previous phase, will vary according to the amount of delivery risk the 
agency is prepared to accept.  Even though the delivery is phased, it is likely a single pro-
curement will be conducted for all phases to allow for the continuity between phases and 
to promote the ability to apply lessons learned.  Design efforts in the first phase should be 
used to set the standards to be applied in later phases. 

This project requires the construction of over 700 tolling points.  As with Concept C, 
appropriate time savings might be gained through creation of a new business for the sole 
purpose of constructing these tolling points.  Nevertheless, it is unlikely that 700 tolling 
points could be erected in fewer than five years.  It is likely a small amount of roadway 
construction will be required along the tolled roads, such as enforcement pull-offs and 
drainage. 
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Accordingly, the tasks to implement this concept, and their likely durations, are noted 
below in Table 13.6: 

Table 13.6 Illustrative Implementation Durations 
Concept G-1 – Toll All Limited Access Highways 

Task Duration 

Further Studies and Consensus Building 48 months 

Studies Sufficient for Funding 18 months 

Legislation and Funding 36 months 

Assemble Program Staff 9 months 

Procurement 24 months 

Design 42 months over 3 phases 

Build – Highway 36 months over 3 phases 

Build – Roadside Equipment 60 months over 3 phases 

Build – Back-Office 12 months 

Test 18 months over 3 phases 

Distribute Tags 6 months 

Go-Live 3 milestones 

 

Implementation Schedule 

There are many ways in which the above tasks could be scheduled, with the actual 
approach being influenced by desired delivery dates, political considerations, financing 
constraints and resource availability.  One such arrangement is detailed in the Gantt chart 
in Figure 13.2 below; this format allows key dependencies to be highlighted and the criti-
cal path54 to be identified (in red).  This schedule anticipates completion by 2020. 

                                                      
54 The Critical Path is the set of activities that must be completed on time for the project completion 

date to be met.  Activities on the critical path have no slack time and delays to these tasks will 
delay the entire project. 
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Figure 13.2 Illustrative Implementation Schedule 
Concept G-1 – Toll All Limited Access Highways 

 

Under a phased approach, there are in fact critical paths for each delivery phase go-live 
milestone, with the overall critical path length determined by the total duration of its con-
stituent paths. 

Environmental  

Alternative G-1 would impact all of the limited access highways in Connecticut.  A num-
ber of diversion routes are expected to be used by all classes of vehicles with tolling of 
those highways.  Consequently, the impacts of this alternative can be considered to be 
statewide but vary somewhat by highway.  The map for this concept labels 1 through 7 
referring to the Interstates, 8 through 11 referring to the Connecticut state routes, and 12 
referring to the Merritt Parkway.  The impacts are summarized by magnitude as follows 
and as shown in Table 13.7 and Figure 13.3. 

Alternative G-1 would only have beneficial impacts in terms of air quality along the limited 
access highways.  We anticipate that traffic movement will be somewhat more free-flowing 
with Alternative G-1.  Consequently, vehicle hours of travel and vehicle hours of delay 
will both decrease.  In addition, average travel speeds are expected to increase.  These 
factors would have the effect of reducing emissions along the limited access highway.  
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Concept G-1 is expected to have a minor adverse impact to the following factors due to 
diversion to alternative routes: 

• Water Quality – Approximately 97 major water bodies would have increased expo-
sure to hazardous materials and degraded stormwater runoff.  Less traveled local 
roads are often not as well maintained as the interstates and state routes and due to 
their age, do not have contemporary stormwater treatment facilities along their length.  
As those roads receive more traffic, there is greater potential for hazardous waste 
spills and stormwater runoff contaminated with petroleum products to impact 
unprotected streams, rivers, and wetlands, or groundwater. 

• Energy Use/Conservation – The average speed of travel decreases for vehicles 
traveling on local roads as opposed to on a limited-access highway.  However, as they 
travel longer distances, they will have more vehicle miles of travel and slight increases 
in energy use.  If there are delays on local roads due to added congestion, causing cars 
and trucks to idle in place, fuel consumption also may increase. 

• Environmental Justice – Tolls in the vicinity of disadvantaged populations may 
discourage highway use and make travel more expensive and/or more inconvenient.  
Added traffic congestion in a neighborhood with an environmental justice population 
has a potential to expose them to a higher burden of community impacts. 

Concept G-1 is expected to have potentially significant impacts to: 

• Air Quality – Volatile organic compounds (VOC), a precursor to ozone, emissions 
increase with this concept largely because the VOC emissions rate is higher for arte-
rials than for freeways.  In addition, if there are delays along the diversion routes in 
part due to added traffic, this could increase overall vehicle emissions somewhat.   

• Community Disruption – Several of the diversion routes also are the ‘Main Street’ for 
communities through which they travel.  The addition of traffic through these com-
munity centers will adversely affect quality of life by inhibiting pedestrian access, 
reducing pedestrian safety, and altering sense of place.  This is particularly true for the 
smaller towns and villages where the ‘Main Street’ serves as the central gathering 
place for the community.  In particular, diversions from I-95 in southwestern 
Connecticut would occur in what is often referred to as the ‘Gold Coast’ due to its 
relative wealth.  It is a highly developed suburban area with compact communities 
featuring cohesive, pedestrian-scale and aesthetic village centers.  Additional traffic 
through these centers such as Greenwich, Fairfield, Darien, New Canaan, and 
Westport would conflict with the pedestrian-scale character of these communities’ 
residents’ experience of quality of life. 

• Bicycles and Pedestrian Travel – Portions of the diversion routes serve as designated 
cross-state bicycle routes.  Traffic diverted to those routes reduces safety and can hin-
der travel for bicyclists.  Where trucks are diverted to routes that serve as a ‘Main 
Street’ within a village center, they may impact safety and convenient access where 
pedestrian activity is a common mode of travel. 
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• Noise – As vehicles are added to local roads, noise levels can be expected to increase.  
There are a significant number of noise sensitive receptors along the anticipated diver-
sion routes.  In particular, several of the diversion routes pass through residential 
enclaves in southwestern Connecticut, north and west of Hartford, and in the 
suburban rings around Norwich, New London, and Windham. 

• Cultural/Historic – The Merritt Parkway is listed on the National Register of Historic 
Places, in large part due to its unique overpass bridges.  The location of tolling facili-
ties along this parkway would conflict with the historic setting and could impact 
historic structures that characterize the roadway. 

Table 13.7 Environmental Impact Summary 
Concept G-1 – Toll All Limited Access Highways 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor 
Adverse 

Approximately 97 major water bodies 
would have increased exposure to 
hazardous materials and degraded 
stormwater runoff due to trucks 
diverting to local arterials 

Air Quality (AQ) Yes Potentially 
Significant 

Benefit to Limited Access Highways 
Potentially Significant Impact to all 
diversion routes 

Social/Community    

Community Disruption (CD) – 
includes quality of life deterioration, 
economic development impacts, 
and community character impacts 

Yes Potentially 
Significant 

Gold Coast Town Centers 1) – heavily 
developed/commercial 
Urban Centers (1, 2, 3, 5) – higher 
density, increased conflicts  
Numerous suburban and rural 
community centers (all routes) where 
diversion route is the ‘Main Street’ 

Bicycle and Pedestrian (BP) Yes Potentially 
Significant 

Motorist diversions onto arterials, 
portions of which are cross-state bicycle 
routes, including:  Route 1 (Stamford, 
Darien, Stratford, and Milford), 
Route 148 (Chester), Route 6 
(Woodbury, Southbury), Route 190 
(Stafford Springs, Union), Route 169 
(Canterbury, Brooklyn), CT 136 (Darien, 
Norwalk, and Westport), Route 57 
(Weston), Route 6 (Thomaston), CT 154 
(Chester), and CT 3 (Middletown, 
Cromwell). 
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Table 13.7 Environmental Impact Summary (continued) 
Concept G-1 – Toll All Limited Access Highways 

 Potential Impact Description 
Resource Impact Magnitude Location 
Social/Community (continued)    

Noise (NS)  Potentially 
Significant 

Over all diversion routes there is 
increased vehicular noise exposure to 
532 sensitive land uses.  Locations with 
heavy receptor concentrations are 
located in segments (1 – SW CT, 6 – 
Hartford north, and 2, 9, 7 – in 
Norwich) 

Energy Use/Conservation (EC) Yes Minor 
Adverse 

All diversion routes have the potential 
for increased fuel consumption due to 
longer trips 

Environmental Justice (EJ) Yes Minor 
Adverse 

Numerous EJ populations along 
diversion segment (1), including 
Stamford, Norwalk, Bridgeport and 
New Haven 
Segments (3, 5, 9) include EJ population 
in Greater Hartford area 
Segment 3) has EJ issues in Danbury 
area 

Cultural/Historic (CH) Yes Potentially 
Significant 

Placement of overhead structures on the 
Merritt Parkway may impact the 
historic character of the facility 
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Figure 13.3 Environmental Impact Locations 
Concept G-1 – Toll All Limited Access Highways 

 

Economics 

As with the truck-only tolls under Concept C, the main issues associated with the eco-
nomic consequences of these concepts are the level of tolls, the level of existing congestion, 
and whether the types of tolls involved under this concept would provide some offsetting 
congestion relief.  Any effort through higher 24-hour flat tolls to bring about a major shift 
in traffic (especially higher tolls on TTs and other large trucks), would likely raise sub-
stantial economic concerns.  If a certain segment (e.g., I-95 between the New York border 
and Bridgeport) has significant congestion and high truck volumes, but the flat-toll 
approach does not substantially address the congestion issue, the offsetting benefits for 
local residents, commuters and corridor businesses, shippers and trucking interests would 
be hard for the public to see.  The western portions of both I-95 and I-84 also fall into this 
category. 

Extensive use of the highway for local and subregional trips – a typical pattern in highway 
segments in more urbanized areas – combined with a lack of suitable alternative routes 
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also can pose a perceived economic problem for local residents (especially those often 
going on and off the highway for relatively short intraregional trips), local market busi-
nesses, and for communities along the likely alternative routes that would absorb the 
modest but still noticeable diverted traffic.  Of course, the interstate highways were not 
constructed with these trips in mind, and the highways would work better without them, 
but there has to be viable alternative routes or modes available, which is not always the 
case in these examples.   

The potential for significant impacts on interstate freight operations due to these tolls, 
with limited offsetting travel speed benefits, would pose an economic issue along those 
segments that carry the bulk of these shipments.  A key to the overall economic benefit of 
the tolling concept – for local residents, for corridor employers and major shippers and for 
commuters – is once again not the collection of the toll itself but what the State does with 
those revenues to improve transportation (or other) conditions in the corridor – including 
the potential to improve the highways themselves, the alternative local routes, and related 
transit services. 

Equity   

Equity issues with respect to this concept depend on the level of tolling involved.  The 
tolls reviewed under this concept are similar to those on highways in other states (e.g., 
NYS Thruway, Mass Pike).  Some of the equity considerations include: 

• Geographic Distribution of Travelers – Due to the comprehensive nature of this con-
cept, traffic in virtually all areas of the State would be affected by this tolling plan.  

• Distribution of Auto Travel Markets – Due to the 24-hour, bidirectional, and state-
wide nature of this concept, virtually all auto travel markets, from commuter peak 
daily work trips to midday or early evening personal business trips, would be 
impacted.  As with most flat tolling schemes, it would affect work trips the most due 
to the frequency of their trips and the limited route options relative to other types of 
trips. 

• Likely Truck Markets Involved – As with the truck-only highway toll, virtually all 
truck markets, from local van-based delivery and service operations to long-haul 
interstate freight movements, would face these proposed charges.  The major interstate 
truck routes – I-91, I-84, and especially I-95 – have a larger share of the longer-haul 
truck market, while secondary highways (e.g., CT Route 8) would carry more regional 
and local trips.  At the same time, highways like I-95 and I-84 (especially in their west-
ern portions) carry a substantial amount of local truck traffic as well.  The eventual 
level and mix of tolls would reflect the State’s policy on which vehicles should be 
using the highway and which should use the local and arterial network, with relevant 
consequences to both networks.  The relative level of truck versus car tolls is critical to 
this issue.  Also, the possibility that certain tolls for certain vehicle groups might be 
lowered or eliminated at various time of the day to direct traffic to or from various 
highways would impact the effects on certain truck markets. 
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• Time Savings – The goal of this approach is not to substantially reduce congestion but 
primarily to raise revenue.  All lanes on each highway in both directions would be 
tolled.  The primary time versus toll issue in this instance would be the additional 
travel distance and associated lower speeds on alternate routes.  Unlike a HOT express 
lane, where one pays more but gets a clear time savings compared to general traffic 
lanes, drivers in this instance could either pay a highway toll but with limited offset-
ting congestion relief (except at relatively high toll levels) or avoid the toll by taking a 
longer, possibly less reliable route – i.e., a potential “lose-lose” situation depending on 
the quality of the alternative routes.  Over time, though, if the State invests the new 
revenue in improved transportation systems then the equation will change. 

• Potential Low-/Moderate-Income Concentration – This would most likely not be a 
major issue under this concept in terms of falling disproportionately on lower-income 
areas, due to its broad statewide coverage.  An important issue for lower-income 
groups, however, would be whether other forms of taxation or user changes (fuel tax, 
sales tax, etc.) would be reduced because of these new tolls, and whether a portion of 
these funds will be used to expand and subsidize public transit options in the tolled 
corridors. 

• Available Alternative Routes – In most instances, there is some form of alternate 
route, although clearly more options are available for cars than for trucks.  As with the 
other statewide concept (truck-only tolls), the time penalty on alternate routes relative 
to the highway and the ability of those routes to absorb more traffic (especially truck 
traffic) from capacity, safety and environmental perspectives are the critical issues.  
These issues are particularly important for longer-haul; larger single-unit and tractor 
trailer trucks, which by design are intended to be on the highways which are better 
designed to handle them. 

• Available and Potential New/Expanded Transit Service – The equity impacts of this 
concept could be mitigated over time by reinvesting the new revenue in improved 
transit services. 

Safety 

The concept of tolling all limited access highways in the State on a mileage-based toll rate 
would raise the same safety and operational issues as the truck-only tolling plan 
(Concept C).  Unlike congestion-based tolling (see Concept H), where tolls (and diver-
sions) are focused around peak travel periods, 24-hour flat tolls create diversions 
throughout an extended period rather than just in the congested periods.  Further, it 
would generate diversions from all of the State’s limited access facilities, not only those 
that experience congestion.  



 

Connecticut Electronic Tolls and Congestion Pricing Study –  Draft Final (February 2009) 
Draft Final Report – Volume 2:  Background Report 

13-24 Cambridge Systematics, Inc. 

� 13.6 Financial Analysis of Concept G-1 – Toll All Limited 
Access Highways 

This concept could raise considerable revenue, but the use of that revenue, at least on the 
Interstate portion of the system, would be limited to improvements to the highway on 
which it was collected.  At an auto toll rate of $0.03 per mile, life cycle revenues after the 
cost of collection would be almost $10 billion; at $0.06 per mile, they would be over $24 
billion (Table 13.8). 

Table 13.8 Financial Analysis of Concept G-1 – Toll All Limited Access 
Highways 

Financial Summary (Millions of 2008 Dollars) Per Mile Toll Rate (Autos) 
Concept G-1:  Toll All Limited Access $0.03 $0.045 $0.06 
Present Value of Net Toll Revenue  11,437.9 18,489.1 25,708.8 

Initial Capital Cost of Toll Collection System 1,678.3 1,677.4 1,675.3 

Total Highway Construction Costs  0 0 0 

Life-Cycle Surplus/(Shortfall) 9.759.6 16,811.7 24,033.5 

 

Table 13.9 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for all toll levels for Project G-1.  Note that the 
financial analysis presented here excludes the financial impact of the initial capital costs 
related to the toll collection system.  To get from gross revenue to net revenue, subtract 
non-collection of tolls (evasion), operating costs, and recurring reinvestment in the system.  
Under this concept, no revenue shortfalls are projected throughout the 30-year analysis 
period for all toll levels.  Significant toll collection capital costs are projected every eight 
years for Project G-1 for major toll collection infrastructure replacement.  One such 
replacement cycles fall in 2030 and it is reflected in the recurring capital costs for that year. 
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Table 13.9 Annual Toll Revenue and Expense Estimates  
Concept G-1 – Tolling on Limited Access Highways  
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.03/Mile in 2008 Dollars Annual Costs  

Year 

Per-Mile 
Passenger 
Car Toll 

Rate 
Average 

Toll  

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.04 $2.89 $860.1 $43.0 $199.1 $3.5 $614.4 

2020 $0.04 $3.35 $1,041.3 $52.1 $182.4 $3.6 $803.3 

2025 $0.05 $3.88 $1,260.6 $63.0 $183.9 $3.4 $1,010.2 

2030 $0.06 $4.50 $1,526.1 $76.3 $186.2 $937.2 $326.4 

2035 $0.07 $5.22 $1,859.4 $93.0 $221.4 $2.9 $1,542.1 

2040 $0.08 $6.05 $2,265.5 $113.3 $263.4 $1.8 $1,887.1 

Toll Level 2 – $0.045/Mile in 2008 Dollars Annual Costs  

Year 

Per-Mile 
Passenger 
Car Toll 

Rate 
Average 

Toll  

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.06 $4.31 $1,280.3 $64.0 $210.9 $3.5 $1,001.9 

2020 $0.06 $5.23 $1,550.0 $77.5 $191.3 $3.5 $1,277.7 

2025 $0.07 $6.34 $1,876.5 $93.8 $191.6 $3.4 $1,587.7 

2030 $0.09 $7.69 $2,271.8 $113.6 $194.7 $937.2 $1,026.3 

2035 $0.10 $8.91 $2,767.9 $138.4 $231.9 $2.9 $2,394.8 

2040 $0.12 $10.33 $3,372.5 $168.6 $276.1 $1.8 $2,926.0 

Toll Level 3 – $0.06/Mile in 2008 Dollars Annual Costs  

Year 

Per-Mile 
Passenger 
Car Toll 

Rate 
Average 

Toll  

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, 

YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.07 $5.82 $1,718.8 $85.9 $222.9 $3.5 $1,406.5 

2020 $0.09 $6.74 $2,080.9 $104.0 $209.1 $3.5 $1,764.2 

2025 $0.10 $7.82 $2,519.2 $126.0 $213.4 $3.4 $2,176.4 

2030 $0.11 $9.06 $3,049.8 $152.5 $219.3 $937.2 $1,740.9 

2035 $0.13 $10.51 $3,715.9 $185.8 $261.7 $2.9 $3,265.6 

2040 $0.15 $12.18 $4,527.5 $226.4 $312.4 $1.8 $3,987.0 
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14.0 Concept G-2 – Statewide Tax on 
All Vehicle Miles Traveled 

Project Description and Overview 

As the motor fuel tax loses productivity over time due to increasing fuel economy, tolling 
all travel in the State has the potential to replace or augment the motor fuel tax as the pri-
mary revenue source for highways.  In addition to the funding component, mileage-based 
pricing also might allow for congestion pricing by time of day and type of vehicle.  VMT 
tolling would resolve some of the troublesome issues with congestion pricing that only 
toll certain facilities – that of diversion from the tolled facility to the non-tolled facility.  If 
all facilities were tolled, with toll set by time of day, it would be possible to achieve the 
type of congestion pricing envisioned by economists when they think about optimizing 
the transportation system through pricing.  To really use congestion pricing at this scale to 
create uncongested roadways, however, would require extensive investigation into price 
setting and driver responses to those prices when all options are priced.  We could antici-
pate significant changes in travel patterns, including business location decisions and 
decisions about where people live and work.  There would be pressure for additional 
investment in transit services to pick up the slack from drivers that are priced-off of the 
system due to the tolls.  

Moving to this type of pricing system would be controversial and take some time to 
implement.  It would require next generation Global Positioning System (GPS) technology 
to collect the toll and most likely a Federal policy to establish standards across the coun-
try.  While it faces institutional and implementation challenges, and is probably not ripe 
for full deployment in the near future; over the long term, it has the highest potential for 
achieving both goals of tolling – revenue generation and system efficiency.  This has never 
been attempted but Oregon has implemented a pilot project to test this concept.  The con-
cept is shown at a generic level in Figure 14.1. 
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Figure 14.1 Concept G-2 – Statewide Tax on All Vehicle Miles Traveled 

 

� 14.1 Institutional and Legal  

Tolling all existing Federally funded highway capacity would be illegal unless that reve-
nue was dedicated to the reconstruction and rehabilitation of the highways being tolled.  
However, tolling all other mileage in the State would not require any additional Federal 
permission, but would require Connecticut legislation.  This concept could only be 
advanced if current laws were changed, and extensive involvement of Federal, state, 
regional, and local agencies and stakeholders would be needed.  It is difficult to foresee 
how this concept could be implemented in the short term, but there is considerable 
research underway exploring this option due to concerns about the future revenue pro-
ductivity of the motor fuel tax. 
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� 14.2 Technology and Deployment  

Toll Collection Concept 

This toll program tolls by vehicle miles traveled on all roads.  This would be a system sig-
nificantly above and beyond anything ever tried before, and would require an extensive 
infrastructure to carry out.  None of the typical toll facility systems are really appropriate 
for this – something entirely different is needed. 

Technology and Roadside Components 

Use of transponders or video would require an extensive network of tag readers and 
image capture across the entire state, on every road, which even then would not truly 
reflect mileage-based payment. 

GPS OBUs would allow tolls to be based on not only the distance traveled, but also on 
which specific roadways were driven and time of day.  This approach also does not 
require roadside equipment to determine the toll as this is calculated directly using the 
OBU.  However, a large network of video cameras would be required for compliance and 
for video billing of non-equipped vehicles, the coverage of which is dependent upon the 
tolerated leakage levels. 

Roadside equipment needs to be deployed for verifying correct operation of in-vehicle 
units, however a large number of enforcement sites need to be deployed across the State to 
ensure compliance.  Mobile enforcement devices also would be required to allow law 
enforcement officials to validate correct equipment operation and that appropriate one-off 
payments had been made by non-equipped vehicles.  If this concept were to be rolled out 
nationally, the issue of on-off vehicles would not be as significant an issue. 

Payment Types 

Comprehensive VMT tolling would be unlike any other toll system ever implemented, 
and new payment mechanisms would likely be invented to make it work. 

Toll Policy 

The technology required for this concept supports flexible rate setting based on current 
conditions, time, day, vehicle type, and location.  The most effective implementation of 
congestion pricing can be accomplished with such a system, however, effectively deter-
mining toll rates over such a large network and communicating changing information to 
the road user to enable appropriate travel choice would be a major challenge. 
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A simplified static time-of-day location-based mileage charge might be more appropriate 
for this concept.  The location variation could be achieved by allocating toll rates to spe-
cific roads, road segments, or zones.  Developing such a program would be a significant 
undertaking. 

One possible mechanism for communicating changing tolls is via the GPS OBU itself 
(similar to existing in-vehicle GPS navigation devices), which also could assist the user in 
determining the tolls themselves. 

Toll Program Operation 

There is significant effort to distribute, install, and maintain the OBUs, and a high level of 
customer service required to support customer issues.  If payments were accepted from 
non-equipped vehicles, the back office system and network of customer kiosks and retail 
channels to support this is significant. 

Interoperable Programs 

There currently are no other comparable GPS toll programs with which to interoperate. 

� 14.3 Potential PPP Approaches 

The PPP approaches for this concept are identical to those discussed for Concept G-1. 

� 14.4 Privacy  

The option of tolling all mileage driven in Connecticut would involve tracking of trips 
undertaken by vehicles.  This system would be the most intrusive of all concepts in terms of 
privacy concerns regarding roadway usage, because no alternatives (e.g., non-tolled routes) 
exist.  The large network of enforcement cameras also will add to the privacy issues. 

GPS OBUs give rise to the biggest privacy concerns because they monitor exact position 
over time journey information.  However, the system can be designed such that this 
detailed information may not be required to be uploaded or managed in a central data-
base.  By calculating the toll due in the OBU and reporting general mileage traveled then it 
should be possible to never upload travel data except where discrepancies with the 
enforcement system are detected.  The program could offer alternatives such as anony-
mous accounts to users.  One-off payments are not suitable because of the complexity of 
the charging rules. 
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� 14.5 Financial Analysis of Concept G-2 – Statewide Tolling 
on All Vehicle Miles 

It was not possible to estimate precisely the overall financial performance of this concept.  
It is unknown today what the toll collection costs would be for a future GPS-based toll 
collection system.  Also, the concept could be implemented either to augment or replace 
entirely the State’s existing motor fuel tax.  However, it was possible to generate order of 
magnitude estimates based on forecast future traffic volumes and diversion estimates for 
both the scenarios of replacing the motor fuel tax and leaving it in place. 

Toll revenue could range from almost $16 billion at two cents per mile (for autos) to $45 
billion at 6 cents per mile (Table 14.1)  

Table 14.1 Financial Analysis of Concept G-2 – Statewide Tolling on All 
Vehicle Miles 

Financial Summary (Millions of 2008 Dollars) Per Mile Rates (Autos) 
Concept G-2:  Toll All VMT and Gas Tax Stays $0.02 $0.04 $0.06 
Present Value of Net Toll Revenue  15,774.9 30,873.6 45,296.3 
Initial Capital Cost of Toll Collection System Unknown Unknown Unknown 
Total Highway Construction Costs  0 0 0 
Life-Cycle Surplus/(Shortfall) Unknown Unknown Unknown 
Concept G-2:  Toll All VMT and No Gas Tax     
Present Value of Net Toll Revenue  16,113.0 31,549.8 46,310.5 
Initial Capital Cost of Toll Collection System Unknown Unknown Unknown 
Total Highway Construction Costs  0 0 0 
Life-Cycle Surplus/(Shortfall) Unknown Unknown Unknown 

 

Tables 14.2 and 14.3 show the gross annual revenues and expenditures for selected years 
(every five years) over the analysis period for all toll levels for Project G-2.  Capital and 
operating costs for implementation of a VMT-based system are unknown, and thus not 
included in the financial analysis.  To get from gross revenue to net revenue, subtract non-
collection of tolls (evasion) only. 
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Table 14.2 Annual Toll Revenue and Expense Estimates  
Concept G-2 – VMT Tolling with Gas Tax  
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.02/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile 
Toll Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.03 $949.6 $47.5 $0.0 $0.0 $902.1 

2020 $0.03 $1,144.4 $57.2 $0.0 $0.0 $1,087.1 

2025 $0.04 $1,379.1 $69.0 $0.0 $0.0 $1,310.1 

2030 $0.04 $1,661.9 $83.1 $0.0 $0.0 $1,578.8 

2035 $0.05 $1,975.2 $98.8 $0.0 $0.0 $1,876.5 

2040 $0.06 $2,347.6 $117.4 $0.0 $0.0 $2,230.3 

Toll Level 2 – $0.04/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile 
Toll Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.06 $1,858.5 $92.9 $0.0 $0.0 $1,765.6 

2020 $0.06 $2,239.7 $112.0 $0.0 $0.0 $2,127.7 

2025 $0.08 $2,699.0 $134.9 $0.0 $0.0 $2,564.0 

2030 $0.09 $3,252.5 $162.6 $0.0 $0.0 $3,089.9 

2035 $0.10 $3,865.8 $193.3 $0.0 $0.0 $3,672.5 

2040 $0.11 $4,594.7 $229.7 $0.0 $0.0 $4,364.9 

Toll Level 3 – $0.06/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile Toll 

Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.08 $2,726.7 $136.3 $0.0 $0.0 $2,590.4 

2020 $0.10 $3,285.9 $164.3 $0.0 $0.0 $3,121.6 

2025 $0.11 $3,959.8 $198.0 $0.0 $0.0 $3,761.8 

2030 $0.13 $4,771.9 $238.6 $0.0 $0.0 $4,533.3 

2035 $0.15 $5,671.7 $283.6 $0.0 $0.0 $5,388.1 

2040 $0.17 $6,741.1 $337.1 $0.0 $0.0 $6,404.0 
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Table 14.3 Annual Toll Revenue and Expense Estimates  
Concept G-2 – VMT Tolling without Gas Tax  
(Millions of Year-of-Expenditure Dollars) 

Toll Level 1 – $0.02/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile 
Toll Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.03 $970.0 $48.5 $0.0 $0.0 $921.5 

2020 $0.03 $1,168.9 $58.4 $0.0 $0.0 $1,110.4 

2025 $0.04 $1,408.6 $70.4 $0.0 $0.0 $1,338.2 

2030 $0.04 $1,697.5 $84.9 $0.0 $0.0 $1,612.6 

2035 $0.05 $2,017.6 $100.9 $0.0 $0.0 $1,916.7 

2040 $0.06 $2,398.0 $119.9 $0.0 $0.0 $2,278.1 

Toll Level 2 – $0.04/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile 
Toll Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.06 $1,899.2  $95.0  $0.0  $0.0  $1,804.3  

2020 $0.06 $2,288.7  $114.4  $0.0  $0.0  $2,174.3  

2025 $0.08 $2,758.1  $137.9  $0.0  $0.0  $2,620.2  

2030 $0.09 $3,323.8  $166.2  $0.0  $0.0  $3,157.6  

2035 $0.10 $3,950.4  $197.5  $0.0  $0.0  $3,752.9  

2040 $0.11 $4,695.3  $234.8  $0.0  $0.0  $4,460.5  

Toll Level 3 – $0.06/Mile in 2008 Dollars Annual Costs 

Year 
Per-Mile Toll 

Rate 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 

(Millions, YOE) 

Recurring Toll 
Collection 

Capital Cost 
(Millions, YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $0.08 $2,787.8  $139.4  $0.0  $0.0  $2,648.4  

2020 $0.10 $3,359.5  $168.0  $0.0  $0.0  $3,191.5  

2025 $0.11 $4,048.5  $202.4  $0.0  $0.0  $3,846.1  

2030 $0.13 $4,878.8  $243.9  $0.0  $0.0  $4,634.8  

2035 $0.15 $5,798.7  $289.9  $0.0  $0.0  $5,508.7  

2040 $0.17 $6,892.0  $344.6  $0.0  $0.0  $6,547.4  
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15.0 Concept H – Congested 
Corridor Tolling 

Project Description and Overview 

The objective of this type of congestion pricing is two-pronged.  First, congestion pricing 
aims to change people’s travel behavior so that less valuable trips are diverted to uncon-
gested routes, modes, or time periods.  The result would be less congestion and delay.  
Second, the revenue generated from the congestion pricing plan could fund improve-
ments to the tolled highway, alternate routes, or transit services.   

The state highways shown by ConnDOT and others to have the most serious and 
recurring congestion problems are the western portions of I-95 and I-84, portions of I-91 
and I-84 in the Hartford area, and much of CT Route 15.  For this study, we have chosen 
the highways in southwestern Connecticut as an illustrative example of congested corri-
dor tolling (see Figure 15.1):   

• I-95 between the New York border and the Bridgeport/Stratford town line; and 

• Route 15 between the New York border and the Milford/Stratford town line.  
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Figure 15.1 Congested Corridor Tolling 
Illustrative Location in Southwest Connecticut 

 

� 15.1   Institutional and Legal  

Tolling of congested corridors in the State, including, but not limited to highways, would 
not differ much programmatically from Concept G-1, tolling all limited access facilities in 
the State. 

� 15.2   Technology and Deployment  

This concept has very similar considerations to Concept F – Toll Individual Highways 
Needing New Capacity with the exception of toll policy. 
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Toll Policy 

With no practical real-time decision points for motorists, this concept is suited to static 
pricing, with an emphasis on time-of-day variations.  In order for the program to provide 
ongoing congestion management, time-of-day toll rates should be varied on a periodic 
basis (such as monthly) depending on achieved traffic conditions. 

� 15.3 Potential PPP Approaches 

Tolling only congested corridors in the State varies in scale and complexity with regard to 
Concept G-1 – however, the PPP mechanisms and issues are similar.  It is recommended 
that the previously suggested phasing of procurement occur by corridor.  The State could 
begin with less complex corridors and apply those lessons learned to later projects of 
increasing significance and complexity. 

� 15.4 Privacy  

Depending on the extent of corridors that would be tolled, privacy concerns would vary 
in severity.  If only a few corridors were identified, then privacy issues would mirror that 
of Concept F.  The more corridors that would be included, the more privacy concerns will 
resemble that of a more comprehensive tolling concept such as G-1.  Users that do choose 
to use the tolled lane are disclosing route journey information. 

� 15.5 Technical Analysis of Concept H – Congested 
Corridor Tolling 

Transportation Impacts 

These corridors have been studied by others, including a recent analysis for ConnDOT by 
the University of Connecticut.55  That study came to a similar selection of these two high-
way corridors as likely candidates for this type of tolling strategy.  This and other studies 
provided some background information and a useful check on this study’s findings. 

                                                      
55 Joint Highway Research Council of University of Connecticut and ConnDOT, Value Pricing in 

Connecticut, September 2008. 
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In developing this concept, we initially considered also tolling U.S. 1 in the same corridor, 
because Route 1 would be the primary diversion route for people not wanting to pay a toll 
on Route 15 and I-95.  Figure 15.2 below shows the relative volumes carried by these three 
roads throughout a typical weekday (6:00 a.m. to 8:00 p.m.). 

Of the roughly 13,000 to 17,000 vehicles per hour (vph) handled collectively on these three 
highways in the 6:00 a.m. to 8:00 p.m. period on weekdays, approximately 11 percent 
(1,400 to 2,300 vph) travels on U.S. 1.  While both this roadway and Route 15 have two 
lanes in each direction for most of their length, Route 1 is both an arterial and a local dis-
tributor road, functioning as a “Main Street” for numerous communities.  It has many 
signalized intersections, active curb cuts (often for busy retail centers), areas of curbside 
parking and other factors that substantially limit its effective capacity.  Based on these 
factors and a close familiarity with the roadway and its typical operations, the study team 
realized that it would be very difficult to implement this type of congestion tolling system 
on U.S. 1, even though it would likely be the major diversion route for travelers from I-95 
and CT Route 15.  The analysis, therefore, assume that no tolls would be levied on this 
road as part of this tolling concept. 

 

Figure 15.2 Traffic Volumes:  6:00 a.m. to 8:00 p.m.  
I-95, CT Route 15, and U.S. Route 1 in SW Corridor 
 Concept H – Congested Corridor Tolling 
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Analysis Methodology 

We developed a spreadsheet analysis technique based on FHWA’s TRUCE model, which 
attempts to identify the number of vehicles that would need to be removed from a given 
highway for it to operate at or close to “free-flow” speeds, and the toll rates that would 
result.  Highway ADT and VMT along the two highway corridors were obtained from 
ConnDOT, and approximate capacities were established (by direction and time period) 
using the eight-hour peak V/C ratios, and information from the State’s Congestion 
Management System (CMS) database.  V/C ratios were then calculated from these ADT 
volume and capacities derived from the highway’s design in these areas and the maxi-
mum throughput achieved under congested conditions.  

We first established if a toll was required on either highway in either direction in the four 
analysis time periods, based on the existing (and projected future) V/C levels.  
Consideration of pricing began when V/C ratios were in excess of Level of Service (LOS) 
D/E at a V/C ratio of 0.85.  This represents the point at which more significant congestion 
problems typically occur.  The rules used for setting a target improvement in the V/C 
ratio (i.e., in the congestion level) are shown in Table 15.1, with the aim at moving from 
the baseline V/C ratio to the desired V/C ratio. 

Table 15.1 Target V/C Ratios for Congestion Pricing in I-95/ 
Route 15 Corridor 
Concept H – Congested Corridor Tolling 

Existing/Future V/C Ratio Range Desired V/C Ratio 
From To  
.850 .950 .85 

.950 1.05 .95 

1.05 1.15 1.05 

> 1.15 1.1 

 

These “rules” reflect the reality of this corridor:  it would be very difficult to achieve any-
thing close to free flow speeds during peak periods, as the requisite tolls would be 
onerously high and the level of diversion would be impossible for other routes or transit 
services in the corridor to handle. 

For purposes of this evaluation, we assumed that there would be four levels of toll rates 
on weekdays:   

• A.M. Peak Period (6:00 a.m. to 10:00 a.m.); 

• Midday (10:00 a.m. to 3:00 p.m.); 
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• P.M. Peak Period (3:00 p.m. to 7:00 p.m.); and 

• Nighttime (7:00 p.m. to 6:00 a.m.). 

This is a sketch-planning technique that looks at tolls within four- to five-hour periods 
throughout the day.  If this concept was implemented it is likely that smaller time periods 
would be used to slowly ramp up and ramp down the toll rates to avoid incentives for 
people to wait a few minutes (or hurry up) until the toll rate changed dramatically.   

We assumed that tolls for vans would be 1.25 times the car rate, and single-unit truck and 
tractor-trailer tolls would be 1.5 and 2.0 times the car rate, respectively.   

Overall Impacts of Congestion Tolling 

Table 15.2 shows the number of vehicles by classification that would be tolled and 
diverted from the highway during each of the four travel-time periods in 2015 on I-95.  
Virtually all of the major diversion from I-95 would occur during the AM peak period 
(approximately 2,000 southbound vehicles in the four-hour peak).  Roughly 2,100 and 800 
vehicles would be diverted from the northbound and southbound directions, respectively, 
during the five-hour midday peak.  Diversions in the four-hour PM peak (northbound 
only) would be approximately 500 vehicles.  Congestion tolls would be the highest in the 
AM Peak period, while the Midday and PM peak period tolls would be 50 percent and 25 
percent of those levels.   

Diversion from Route 15 (Table 15.3) would be approximately 1,000 vehicles (southbound 
only) in the four-hour AM peak period, and approximately 1,100 and 400 in the 
northbound and southbound directions respectively in the four-hour PM peak period.  
Tolls would be highest in the AM peak period.  On neither highway would there be any 
congestion charges during the nighttime hours, while no tolls would be charged during 
the midday on Route 15.   
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Table 15.2 Tolled and Diverted Traffic on I-95 
Concept H – Congested Corridor Tolling 

2015 Corridor Distance:  31.11 Miles 
I-95:  Diverted Vehicles, Transactions, and Toll Revenues:  6:00 a.m. to 10:00 a.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars - 1,090    NB Tolls SB Tolls 
Vans - 476    (Per Mile) 
SUT - 154    $0.00 $1.20 
TT - 199    $0.00 $1.50 
Total - 1,920    $0.00 $1.80 
Tolled Vehicles   Revenues $0.00 $2.40 
Cars 10,963 14,552 - $543,273 $543,273   
Vans 1,971 2,562 - $119,555 $119,555   
SUT 811 874 - $  48,957 $  48,957   
TT 1,241 941 - $  70,243 $  70,243   
 14,987 18,929 - $782,027 $782,027   

 
2015 Corridor Distance:  31.11 Miles 

I-95:  Diverted Vehicles, Transactions, and Toll Revenues:  10:00 a.m. to 3:00 p.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars 1,217 545    NB Tolls SB Tolls 
Vans 563 159    (Per Mile) 
SUT 171 51    $1.20 $0.60 
TT 177 80    $1.50 $0.75 
Total 2,129 835    $1.80 $0.90 
Tolled Vehicles   Revenues $2.40 $1.20 
Cars 19,066 17,628 $711,788 $329,046 $1,040,833   
Vans 3,188 3,015 $148,790 $70,353 $219,143   
SUT 1,256 1,235 $70,359 $34,570 $104,928   
TT 1,597 1,909 $119,271 $71,276 $190,548   
 25,109 23,787 $1,050,207 $505,244 $1,555,452   
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Table 15.2 Tolled and Diverted Traffic on I-95 (continued) 
Concept H – Congested Corridor Tolling 

I-95:  Diverted Vehicles, Transactions, and Toll Revenues:  3:00 p.m. to 7:00 p.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars 429 -    NB Tolls SB Tolls 
Vans 66 -    (Per Mile) 
SUT 19 -    $0.20 $0.00 
TT 18 -    $0.25 $0.00 
Total 531 -    $0.30 $0.00 
Tolled Vehicles   Revenues $0.40 $0.00 
Cars 13,863 12,390 $86,254 - $86,254   
Vans 2,125 1,617 $16,526 - $16,526   
SUT 602 488 $5,615 - $5,615   
TT 568 847 $7,068 - $7,068   
 17,157 15,342 $115,463 - $115,463   

 

I-95:  Diverted Vehicles, Transactions, and Toll Revenues:  7:00 p.m. to 6:00 a.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars 0 0    NB Tolls SB Tolls 
Vans 0 0    (Per Mile) 
SUT 0 0    $0.00 $0.00 
TT 0 0    $0.00 $0.00 
Total - -    $0.00 $0.00 
Tolled Vehicles   Revenues $0.00 $0.00 
Cars 11,800 10,723 - - -   
Vans 1,321 1,471 - - -   
SUT 429 527 - - -   
TT 2,253 2,246 - - -   
 15,804 14,967 - - -   
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Table 15.3 Tolled and Diverted Traffic on Route 15 
Concept H – Congested Corridor Tolling 

2015 Corridor Distance:  37.08 Miles 
Route 15:  Diverted Vehicles, Transactions, and Toll Revenues:  6:00 a.m. to 10:00 a.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars - 1,005    NB Tolls SB Tolls 
Vans - -    (Per Mile) 
SUT - -    $0.00 $1.20 
TT - -    $0.00 $1.50 
Total - 1,005    $0.00 $1.80 
Tolled Vehicles   Revenues $0.00 $2.40 
Cars 6,520 9,045 - $201,242 $201,242   
Vans - - - - -   
SUT - - - - -   
TT - - - - -   
 6,520 9,045 - $201,242 $201,242   

 

Route 15:  Diverted Vehicles, Transactions, and Toll Revenues:  10:00 a.m. to 3:00 p.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars - -    NB Tolls SB Tolls 
Vans - -    (Per Mile) 
SUT - -    $0.00 $0.00 
TT - -    $0.00 $0.00 
Total - -    $0.00 $0.00 
Tolled Vehicles   Revenues $0.00 $0.00 
Cars 8,188 8,862 - - -   
Vans - - - - -   
SUT - - - - -   
TT - - - - -   
 8,188 8,862 - - -   
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Table 15.3 Tolled and Diverted Traffic on Route 15 (continued)  
Concept H – Congested Corridor Tolling 

2015 Corridor Distance:  37.08 Miles 

Route 15:  Diverted Vehicles, Transactions, and Toll Revenues:  3:00 p.m. to 7:00 p.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars 1,150 429    NB Tolls SB Tolls 
Vans - -    (Per Mile) 
SUT - -    $0.60 $0.35 
TT - -    $0.00 $0.44 
Total 1,150 429    $0.00 $0.53 
Tolled Vehicles   Revenues $0.40 $0.70 
Cars 10,347 8,153 $230,205 $105,809 $336,014   
Vans - - - - -   
SUT - - - - -   
TT - - - - -   
 1,0347 8,153 $230,205 $105,809 $336,014   

 

Route 15:  Diverted Vehicles, Transactions, and Toll Revenues:  7:00 p.m. to 6:00 a.m. 

Diverted Vehicles NB SB NB SN Total AM Peak 
Cars 0 0    NB Tolls SB Tolls 
Vans 0 0    (Per Mile) 
SUT 0 0    $0.00 $0.00 
TT 0 0    $0.00 $0.00 
Total - -    $0.00 $0.00 
Tolled Vehicles   Revenues $0.00 $0.00 
Cars 7,580 5,999 - - -   
Vans - - - - -   
SUT - - - - -   
TT - - - - -   
 7,580 5,999 - - -   

 

Impact on Highway and Local Roadway Traffic Operations 

Table 15.4 shows the projected change in V/C levels on the two targeted highways in the 
three main travel periods in 2015 and 2030.  These figures show the effects of the consider-
able growth in corridor traffic by 2030, with the limited ability of congestion tolls to 
substantially improve these conditions.  In the Build (i.e., with tolls) condition, virtually all 
V/C ratios on I-95 are still above 1.0 and often 1.10 – but considerably better than the 
1.30+ V/C ratios without corrective tolling.  In some instances, auto travelers could switch 
between the two highways when congestion in one or both directions was lower (e.g., 
northbound in the Midday, shifting from I-95 to Route 15).   

However, much of the diversion would involve trucks, including approximately 250 to 
500 tractor-trailers diverting from I-95 in the AM and PM peak periods respectively in 
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2030.  These diversions are in both directions, and would occur over the more than 30-mile 
distance of the highway segment being tolled, but in any single hour would be no more 
than 75 to 110 trucks in both directions.  However, given the size of these trucks and the 
limitations of the local roadways to handle them (especially where Route 1 and other 
roadways pass through communities), this becomes a significant issue.   

Table 15.4 Impact of Congestion Tolls on V/C Ratios:  2015 and 2030 
Concept H – Congested Corridor Tolling 

 Route 15 I-95 
2015 No Build Build No Build Build 
AM     
Northbound 0.67 0.67 0.83 0.83 
Southbound 1.04 0.95 1.15 1.00 
Midday     
Northbound 0.68 0.73 1.20 1.05 
Southbound 0.83 0.83 1.09 1.05 
PM     
Northbound 1.19 1.1 0.98 0.95 
Southbound 0.89 0.85 0.85 0.85 

 
 Route 15 I-95 
2030 No Build Build No Build Build 
AM     
Northbound 0.77 0.77 0.94 0.85 
Southbound 1.18 1.10 1.31 1.10 
Midday     
Northbound 0.77 0.77 1.37 1.10 
Southbound 0.83 0.83 1.24 1.10 
PM     
Northbound 1.35 1.1 1.11 1.1 
Southbound 1.01 0.85 0.96 0.95 
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Figure 15.3 shows the approximate hourly two-way traffic volumes on U.S. 1, averaged 
over several locations within the tolled corridor.  While these volumes are well below the 
levels on the two highways (especially I-95), these numbers show two things:   

1. The volumes are substantial for a bidirectional, typically two-lane (each direction) 
roadway with frequent intersections, considerable truck volumes and extensive traffic 
“friction” activities – driveways, parked cars and other activities that reduce effective 
capacity.  

2. The volumes grow throughout the day, reflecting the extensive amount of active com-
mercial activity as the roadway passes through various communities – volumes in the 
midday are higher than in the AM peak, which is a common occurrence on roads that 
handle both through traffic and local collector-distributor volume, and traffic headed 
to and from commercial and other uses located along the road. 

Figure 15.3 Two-Way Traffic Volumes (2007):  U.S. Route 1 

Two-Way Traffic Volumes (2007) US Rt. 1
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Overall, from a traffic perspective, the data on the highways themselves show that V/Cs 
would continue to worsen, with this type of tolling program able to somewhat control the 
effects of continued traffic growth.  However, given the extensive use of I-95 for local 
trips, the limitation of the local roadway network to handle substantial diverted traffic, 
and the cars-only status of Route 15, a “no place to go” condition is created.  More finely 
tuned toll rates than the rough planning system used in this analysis could make the over-
all corridor work better, but would not eliminate the issues of people having limited 
options.   
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Transit Impacts 

Congestion tolling on I-95 in southwestern Connecticut would lead to varying number of 
auto diversions throughout the day.  The highest number of autos diverted from I-95 
would actually occur during the five-hour midday period (10:00 a.m. to 3:00 p.m.) with 
1,217 cars diverted in the northbound direction (545 southbound).  This is followed by the 
southbound peak direction in the four-hour morning peak period (6:00 a.m. to 10:00 a.m.), 
when 1,090 cars are forecast to divert from I-95.  No cars are expected to divert 
northbound during the morning peak. 

The I-95 corridor parallels the Metro-North Railroad New Haven Line, which presents the 
most viable alternative to automobile trips, particularly during the peak commuting peri-
ods.  Substantial service is provided from Connecticut to New York City and reverse 
commute service is extensive as well.  While it could be argued that most drivers who 
would consider taking transit to commute into the New York City area already are doing 
so, a number of auto diversions may still move to that mode in response to congestion 
tolling.  As noted for the Concept G-1 (tolling all highways), train capacity could likely 
accommodate these trips but parking capacity at rail stations represents a limiting factor. 

The drivers most likely to switch to transit as a response to tolling would be those for 
whom station parking is available or commuter connection shuttle bus services are within 
easy reach.  The greatest number of diverted cars (1,217) would represent approximately 
1,460 person trips assuming a 1.2 person per car occupancy rate.  Of these 1,460 diverted 
trips, a 10 percent transit mode share would lead to only 146 trips during the five-hour 
midday period.  This range of travelers could be absorbed by any of the corridor’s transit 
operations. 

On Route 15, the highest diversion rate anticipated comes during the evening peak period 
(3:00 p.m. to 7:00 p.m.), when 1,150 cars are expected to divert from the highway.  This is 
roughly a mirror image of the 1,005 cars expected to divert in the southbound direction 
during the morning peak period.  While Route 15 does not feature any significant transit 
service at present (no buses operate on the parkway itself), some of these trips may be 
accommodated by transit in the I-95 corridor, including Metro-North Railroad and limited 
local bus services.  As with I-95, the total number of trips that might divert from cars to 
transit would not exceed 150 in the peak four-hour periods.  This number could be 
accommodated by existing transit services to the extent to which they are viable alterna-
tives for drivers on Route 15.  No meaningful car diversions from congestion tolling are 
anticipated on Route 15 during the midday period. 

Toll Revenue Estimates 

Congested corridor tolling is expected to generate about $1.1 billion in toll revenue in 2015 
(in 2008 dollars), about 82 percent of which would come from I-95 (Table 15.5).  Toll reve-
nue would be expected to rise to $2.3 billion in 2030.   
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Table 15.5 Annual Toll Revenue:  2015 and 2030 
Concept H – Congested Corridor Tolling 

 Annual Toll Revenues (Millions 0 $2008)  
 I-95 Route 15 Combined 
 NB SB Total NB SB Total Totals 
2015        
Cars $291.3 $318.4 $609.7 $84.0 $112.1 $196.1 $805.8 
Vans $60.3 $69.3 $129.7 - - - $129.7 
SUT $27.7 $30.5 $58.2 - - - $58.2 
TT $46.1 $51.7 $97.8 - - - $97.8 
Total $425.5 $469.9 $895.3 $84.0 $112.1 $196.1 $1,091.4 
2030        
Cars $678.5 $577.7 $1,256.2 $159.8 $280.9 $440.7 $1,696.9 
Vans $142.6 $122.6 $265.2 - - - $265.2 
SUT $64.0 $50.2 $114.2 - - - $114.2 
TT $108.8 $101.1 $210.0 - - - $210.0 
Total $994.0 $851.7 $1,845.6 $159.8 $280.9 $440.7 $2,286.37 

 

Implementation Requirements  

This concept requires tolling nearly 91 miles of roadway and will require collection across 
all lanes of the highways.  For this level of analysis, it has been assumed that entrance and 
exit points will correspond to the existing freeway entrance and exits and that all travelers 
using the facilities will be charged regardless of the length of their trip.  This will require 
about 122 tolling points to cover both directions of traffic.  In practice, some short on- and 
off-trips might not be tolled to reduce costs, but this would raise equity concerns and be 
counter to the congestion pricing goals of the concept.   

Since the tolling is likely to be based on the vehicle type, effective classification equipment 
would need to be installed at each location.  This concept would likely not use dynamic 
pricing so that traffic monitoring equipment is not required.  CCTV cameras would not be 
required for traffic monitoring but would be used to monitor tolling equipment.  How-
ever, given that toll rates may be adjusted on a periodic basis to respond to historic traffic 
pattern changes, dynamic message signs may be useful and have been assumed to be 
deployed to allow communication of the changes to rate structures.  Since the project is 
not associated with the requirement to provide improved trip reliability, no additional 
roadway assistance facilities would be required.  Allowance has been made for additional 
enforcement staff to provide toll evasion deterrent along the extended length of these 
facilities.  Since equipment will be distributed along the length of the roadways, it has 
been assumed that fiber optic cables will be laid to support communication with the field 
equipment. 
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The back office for this concept is equivalent to an existing small to medium size E-ZPass 
operation.  The connection with adjacent state borders will likely leverage some of the 
existing E-ZPass account holders from other states.  Given that all traffic will be tolled and 
that long distance trips may be taken by a high number of users that do not make frequent 
trips, a fairly high-level of video transaction processing has also been estimated.  Since 
travelers needing to use these facilities will not have much alternative other than to pay 
the toll, a fairly comprehensive customer service operation has been estimated involving a 
regional walk-in center for each facility and partnership with a grocery store type chain to 
provide payment locations.   

Toll Collection Costs  

The capital cost for this project is driven by the large number of tolling points that need to 
be installed to toll every segment of the selected highways; contributing 75 percent of the 
capital costs (Table 15.6).  About 23 percent of the capital is to cover tag purchases for the 
number of ETC accounts anticipated over the 30 years.   

Table 15.6 Life-Cycle Toll Collection Costs 
Concept H – Congested Corridor Tolling 

Scenario Total Capital Cost Total O&M Cost Total  

Project H:  I-95 and Route 15 – 
New York to New Haven 

$605,165,436 $2,326,089,394 $2,931,254,830 

 

The ongoing operations costs are dominated by the cost of financial transaction processing 
or credit card fees due to the high value of the revenue being processed through the back 
office.  These fees account for 62 percent of the O&M costs.  The back-office operation is 
commensurate with a medium size operation at about 19 percent of O&M costs.  Toll 
equipment maintenance costs only make up 8 percent of the ongoing costs due to the 
comparative size of the back office operation and amount of revenue being processed.  

Environmental  

The area between Bridgeport and the New York border in Connecticut along Interstate 95 
and Route 15 (the Merritt Parkway) is in a portion of coastal Connecticut often referred to 
as the ‘Gold Coast’ due to its relative wealth.  It is a highly developed suburban area with 
compact communities featuring cohesive, pedestrian-scale and aesthetic village centers.  
Alternative H is expected to include several diversion routes through this area. 
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Alternative H is expected to have no beneficial impacts to environmental resources.  It is 
expected to have minor adverse impacts to the following as highlighted in Table 15.7 and 
Figure 15.4:   

• Water Quality – Approximately 10 major water bodies would have increased expo-
sure to hazardous materials and degraded stormwater runoff.  Less traveled local 
roads are often not as heavily maintained as the interstates and state routes and due to 
their age, do not have contemporary stormwater treatment facilities along their length.  
As those roads receive more traffic, there is greater potential for hazardous waste 
spills and stormwater runoff contaminated with petroleum products to impact 
unprotected streams, rivers, wetlands, or groundwater. 

• Air Quality – Some increase in congestion on local roads; large numbers of motorists 
may travel fairly short distances on local roads to avoid paying tolls.   

• Noise – Additional traffic can elevate noise levels locally somewhat. 

• Energy Use/Conservation – The average speed of travel decreases for vehicles 
traveling on local roads while increasing for vehicles on a limited-access highway.  
However, if there are delays on local roads due to added congestion, causing cars and 
trucks to idle in place, fuel consumption may also increase. 

• Environmental Justice – Tolls in the vicinity of disadvantaged populations may 
discourage highway use and make travel more expensive and/or more inconvenient.  
Added traffic congestion in a neighborhood with an environmental justice population 
has a potential to expose them to a higher burden of community impacts. 

Alternative H is expected to have potentially significant impacts to: 

• Community Disruption – Several of the diversion routes are also the ‘Main Street’ for 
communities through which they travel.  The addition of traffic through these com-
munity centers will adversely affect quality of life by inhibiting pedestrian access, 
reducing pedestrian safety, and altering sense of place.  This is particularly true for the 
smaller towns and villages where the ‘Main Street’ serves as the central gathering 
place for the community.  In particular, additional traffic through communities such as 
Greenwich, Fairfield, Darien, New Canaan, Southport, and Westport would conflict 
with their pedestrian-scale character and residents’ experience of quality of life. 

• Bicycles and Pedestrian Travel – Portions of the diversion routes serve as designated 
cross-state bicycle routes.  Traffic diverted to those routes reduces safety and can hin-
der travel for bicyclists.  Where traffic is diverted to routes that serve as a ‘Main Street’ 
within a village center, they may impact safety and convenient access where pedes-
trian activity is a common mode of travel. 

• Cultural/Historic – The Merritt Parkway is listed on the National Register of Historic 
Places, in large part due to its collection of unique overpass bridges.  The location of 
tolling facilities along this parkway would conflict with the historic setting and could 
impact historic structures that characterize the roadway. 
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Table 15.7 Environmental Impact Summary 
Concept H – Congested Corridor Tolling 

 Potential Impact Description 
Resource Impact Magnitude Location 
Natural     

Water Quality (WQ) Yes Minor Adverse Approximately 10 major water bodies 
would have increased exposure to 
hazardous materials and degraded 
stormwater runoff 

Air Quality (AQ) Yes Minor Adverse  • Benefit to Limited Access Highways 

• Minor Adverse Impact to all 
diversion routes 

Social/Community    
Community Disruption (CD) Yes Potentially 

Significant 
Gold Coast Town Centers including 
Greenwich, Darien, New Canaan, 
Westport, Southport, Fairfield – heavily 
developed/commercial 

Bicycle and Pedestrian (BP) Yes Potentially 
Significant 

Motorist diversions onto arterials, 
portions of which are cross state bike 
routes, including Route 1 (Stamford, 
Darien) 

Noise (NS) Yes Minor Adverse  Over all diversion routes there is 
increased vehicular noise exposure to 22 
sensitive land uses  

Energy Use/Conservation (EC) Yes Minor Adverse All diversion routes 

Environmental Justice (EJ) Yes Minor Adverse EJ populations along diversion segment  
in Stamford, Norwalk, and  Bridgeport  

Cultural/Historic (CH) Yes Potentially 
Significant 

Placement of overhead structures on the 
Merritt Parkway may impact the 
historic character of the facility 
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Figure 15.4 Environmental Impact Locations 
Concept H – Congested Corridor Tolling  

 

Economics 

The economic impacts of this concept hinges on the tradeoffs between the benefits 
received by travelers who continue to travel in peak hours on the roads of their choice and 
those who choose their second-best choice because of the toll.  Those who choose to pay 
the toll will, by definition, find that option more economically advantageous than not 
paying the toll, but they may be worse off than they were before the tolling concept was 
implemented.  Those who are “priced off” the highway, either onto a parallel route, tran-
sit, or not making a trip at all, will definitely be worse off than they were before.  A key to 
the overall economic benefit of the tolling concept – for local residents, corridor employ-
ers, major shippers and commuters – is what the State does with those revenues to 
improve transportation (or other) conditions in the corridor.  If those revenues are used 
effectively, there can be an overall economic benefit.  If they are not, then the economic 
consequences might be worse.   
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Equity 

The range of tolls would have to be quite high to achieve any meaningful reduction in 
congestion on these roadways, although not out of line with congestion-based tolls on 
HOT lanes in operation elsewhere in the United States.  Some of the equity considerations 
include:     

• Geographic Distribution of Travelers – By definition, this tolling plan focuses on the 
southwestern corner of the State, and given the extensive use of these highways (espe-
cially I-95) by corridor residents and businesses and the likely perception of the 
program’s travel-time benefits relative to its toll costs to local and subregional 
travelers, this will raise significant equity issues.  

• Distribution of Auto Travel Markets – The commuter peak daily work trip travelers 
and (on I-95) the midday personal and work-related business trip travelers would be 
the most impacted.   

• Likely Truck Markets Involved – Given the critical role of I-95 as an inter- and intra-
state truck route, including its extensive use by corridor businesses for local delivery 
and service trips, virtually all truck markets, from local van-based delivery and service 
operations to long-haul interstate freight movements, would face these proposed tolls.  
The fact that CT Route 15 is cars only, and U.S. 1 has very limited capacity and prob-
lems handling large trucks, truckers looking to avoid the tolls may feel they have few 
viable alternative routes. 

• Time Savings – The goal of this approach is to improve operations in all lanes by 
having vehicles shift to other time periods, routes, or modes.  The primary time versus 
toll issues in this instance would be:  1) the time benefit from somewhat improved 
highway operations by staying on the highway and paying the toll; and 2) the implied 
cost of the additional travel distance and associated lower speeds on alternate routes 
compared with avoiding that toll.  Unfortunately, under very congested conditions, 
the speed change and associated time savings for the average highway trip are not that 
great when the tolling scheme can only moderate congestion levels (e.g., lower the 
V/C ratio from 1.2 to 1.05).  

• Potential Low-/Moderate-Income Concentration – Although much of the corridor is 
within the “Gold Coast” with some of the highest household income levels in the 
county, there also are lower-income areas (especially within and near Bridgeport).  The 
bigger income issue would be the high tolls during commute periods and the burden 
that would place on this group of travelers in a corridor with few viable alternate 
routes and reasonable but still limited transit options for most work trips.  Once again, 
an important issue would be whether other forms of taxation or user changes (fuel tax, 
sales tax, etc.) would be reduced because of these new charges, and whether a portion 
of these funds are used to expand and subsidize public transit options in the tolled 
corridors. 
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• Available Alternative Routes – As the transportation analyses demonstrated, the 
available alternate routes are relatively limited, especially for heavy trucks and longer-
haul larger single-unit and tractor trailer trucks, which by design are intended to be on 
highways.  The options for cars are somewhat greater, as they can choose to switch 
between I-95 and CT Route 15 where differing congestion levels and tolls make that a 
viable option, as well as using U.S. 1 within the limits of that roadway’s capacity. 

• Available and Potential New/Expanded Transit Service – The density of population 
and employment centers along the corridor and the relatively extensive existing transit 
systems make this a very relevant issue for this concept.  It also is likely that expanded 
or newly developed transit services supported by toll revenues could create a more 
effective travel option for a larger share of the corridor’s trips (especially work trips).  

Safety 

Tolling congested sections of highways in the State can be expected to increase speeds on 
the tolled facilities with some diversions to alternate routes, the magnitude of which will 
depend on the time of day, traffic conditions along the diversion routes and the level of 
tolls imposed.  

On the highways being tolled, reduction in volumes due to tolling may result in a reduc-
tion in certain types of crashes typically associated with stop-and-go traffic conditions.  
Since an open-road tolling system architecture will be in place, there will be little or no 
additional physical roadside features that would increase the propensity for crashes (such 
as overhead gantries, for example).  

Approaching the tolled sections, and as traffic begins to divert off the highway, exit ramps 
and intersections located within proximity of the ramp junctions would be expected to 
experience heavier traffic volumes.  These locations also may experience a disproportion-
ate amount of turning vehicles (including trucks), thereby increasing vehicular-vehicular 
and vehicular-pedestrian conflicts and the propensity for certain types of crashes to occur.  

Traffic conditions along the alternate routes (such as along Route 1 in southwest 
Connecticut) also may deteriorate due to heavier volumes, including trucks.  Emergency 
vehicle access and response times also could be adversely affected due to increased 
congestion.  

Signage (preferably dynamic, variable message signing) and other ITS strategies may be 
deployed to help to reduce the safety and operational impacts of diverted traffic on alter-
nate routes, particularly on those routes that may not have been designed to accommodate 
large volumes of through traffic.  
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� 15.6 Financial Analysis of Concept H – Congested 
Corridor Tolling 

Since congested corridor tolling would have toll rates designed to reduce traffic in a very 
congested corridor, the toll rates, and revenues, would be quite high, and the net reve-
nues, even after collection costs and the initial infrastructure investment of collection, 
would also be quite high – over $38 billion (Table 15.8).   

Despite these significant revenues, the state would be limited from spending the compo-
nent collected on I-95 on anything other than that highway – at least according to current 
rules. 

Table 15.8 Financial Analysis of Concept H – Congested Corridor Tolling 

Financial Summary (Millions of 2008 Dollars)  
Concept H:  Toll Congested Highways  
Present Value of Net Toll Revenue  38,823.8 

Initial Capital Cost of Toll Collection System 355.0 

Total Highway Construction Costs  0 

Life-Cycle Surplus/(Shortfall) 38,468.4 

 

Table 15.9 shows the gross annual revenues and expenditures for selected years (every 
five years) over the analysis period for Project H1.  Note that the financial analysis pre-
sented here excludes the financial impact of the initial capital costs related to the toll 
collection system.  To get from gross revenue to net revenue, subtract non-collection of 
tolls (evasion), operating costs, and recurring reinvestment in the system.  Under this con-
cept, no revenue shortfalls are projected throughout the 30-year analysis period for all toll 
levels.  Significant toll collection capital costs are projected every eight years for Project 
H-1 for major toll collection infrastructure replacement.  One such replacement cycles fall 
in 2030 and it is reflected in the recurring capital costs for that year. 
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Table 15.9 Annual Toll Revenue and Expense Estimates  
Concept H – Congested Pricing Only  
(Millions of Year-of-Expenditure Dollars) 

   Annual Costs  

Year Average Toll 

Gross 
Revenue 

(Millions, 
YOE) 

Non-
Collection 
(Millions, 

YOE) 

Operating 
Expenses 
(Millions, 

YOE) 

Recurring Toll 
Collection Capital 

Cost (Millions, 
YOE) 

Net 
Revenue 

(Millions, 
YOE) 

2015 $22.98 $1,870.7 $93.5  $102.2  $0.5  $1,674.4  

2020 $29.45 $2,476.2 $123.8  $106.3  $0.5  $2,245.6  

2025 $38.50 $3,342.6 $167.1  $119.1  $0.5  $3,055.9  

2030 $51.69 $4,687.2 $234.4  $145.5  $185.2  $4,122.2  

2035 $59.92 $5,710.9 $285.5  $174.2  $1.0  $5,250.2  

2040 $69.46 $6,958.2 $347.9  $210.8  $0.6  $6,398.9  

 




