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Executive Summary

Due to the high proportion of cross-State trucking operations on [-80 and the severe roadway wear
caused by trucks, the Wyoming Department of Transportation (WYDOT) is falling behind in maintaining
the condition of the roadway. Federal funding and unsustainable supplements from other State sources
are simply inadequate to pay for the maintenance of 1-80.

Interstate tolling is restricted by FHWA except under certain programs which are generally competitive
and otherwise limiting in the number and types of projects that qualify. Solving congestion issues is
usually the reason tolling is implemented, but in the case of 1-80 in Wyoming, tolling is being studied as a
means to pay for roadway maintenance and possible expansion.

This feasibility study builds off the previous (Phase 1) study completed in October 2008, and includes a
more detailed overview of the capital needs of the corridor, various tolling technologies and revenue
collection processes, financial scenarios, and the results of a public information effort. A brief summary
of the key findings and conclusions of the full study are presented below.

Traffic Growth Will Resume with Trucks Representing More than Half of Total Traffic

Although there was a slight decline in traffic on 1-80 in 2008 and 2009, presumably due to the national
economic downturn, traffic on I-80 has increased steadily over the past 30 years. Average traffic counts
from the most recent month available (April) showed an 8.2 percent decrease between 2007 and 2008
and an additional 5.5 percent decrease between 2008 and 2009. Average daily traffic (ADT) is expected
to total about 12,000 vehicles in 2009, down from 13,400 in 2007.

Consistent with the 30-year trend, traffic growth is expected to return in 2010 and a growth rate
averaging 2 percent per year is expected between 2010 and 2030, resulting in an ADT level of 18,400 in
2030. The distribution of traffic between cars and trucks is expected to be maintained at approximately
50/50 with a slightly higher truck growth rate, especially after 2020. This traffic growth trend will
increase the need for maintenance funding to rehabilitate the 1-80 corridor.

The Tolling Concept Focuses on a Single Tolling Point Along I-80

Several scenarios were studied that vary the tolling approach and the time when tolling would begin (i.e.
before or after construction). The Base Case assumption is that the entire length of 1-80 in Wyoming
would be expanded from two to three lanes in each direction. The Base Case assumes it is built in five
segments which would be financed individually at the time construction of each respective segment
begins. Tolling (and debt

Exhibit ES1: Conceptual Tolling Enforcement Zone  (Base repayment) would begin at
Case) the time each individual

segment is completed, but at
\ lower initial toll rates that

reflect only the phases of
work completed. In 2025,

191

Swstr e~ when the project is fully
e completed, the full toll rate
‘ . e would be collected and the
o ) [EiGeA, FIRTR full revenue potential of the
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N TOLLING :
ENFORCEMENTONE To minimize costs and
geographically segregate the

tolling operation from major
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Case assumes that a single
tolling point in the center of
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the State would be used. It would be located somewhere in the span between Rawlins and Rock Springs,
which is largely unpopulated. The Base Case incorporates a tolling enforcement zone to reduce or
eliminate truck diversion around the tolling point using local roads.

Within this zone, denoted by the orange shaded area in Exhibit ES1 , trucks would be restricted to
Interstates, US Highways, or certain Wyoming State Routes. These limitations could be imposed by
weight restrictions on local roads. While alternative routes will exist, these options are not likely to be

considered cost effective by truckers versus paying the toll.

Two project build scenarios with limited capital programs were also reviewed, including a ‘no build’
scenario where 1-80 is not expanded, and a ‘safety improvements’ scenario where only the safety
improvements recommended in a 2008 WYDOT study were built. These scenarios are detailed in Section
9.

Electronic tolling is assumed to be used on the 1-80 facility with no manual cash collections at toll booths.
This approach is now commonly deployed on new toll facilities, and the technology options are expected
to be further advanced by the time the 1-80 toll facility could be implemented. Current technologies
include transponders, license plate photography, character recognition, vehicle class recognition, and the
use of flexible payment options (payment by toll system account, internet, cell phone, rest stop kiosk, or
mail). An all-electronic system will reduce the operating cost of the facility by eliminating the need for
manned toll booths. It will improve the efficiency of the tolling point by keeping traffic moving at
highway speeds and improve safety by eliminating the need for drivers to slow down and change lanes as
they approach the tolling point.

Local, State, and Federal Funding Impacts !

An analysis of impacts to other Federal funding that would likely result from tolling revealed that Federal
funding levels, due to certain provisions in the current Federal highway bill (SAFETEA-LU), would remain
largely unchanged. Federal funding received by Wyoming for interstate maintenance would no longer be
available for use on I-80, but these funds could be used on other interstates in Wyoming or transferred
to other roadway funding programs.

State gasoline taxes would be negatively impacted by lower fuel sales resulting from out-of-state toll
diversion, and due to the trickle down of these revenues to counties and cities, local budgets would also
be impacted. The State would most likely attempt to compensate local governments by supplementing
their revenues by the estimated amount lost due to tolling.

PB’s analysis of gas tax impacts indicates that, statewide, about $1 million in gasoline and vehicle fees
would be lost in the first year of tolling due to diversion of vehicles to out-of-state routes. This annual
loss would grow to $6.3 million by 2025, equating to a drop of between 4 and 5 percent. In total, the 23
Wyoming counties share 27.5 percent of State gasoline and 20 percent of diesel tax receipts, while
municipalities receive 5 percent of diesel and 15 percent of State gasoline taxes. Therefore, county and
city allocations would be reduced by approximately $1.1 and $0.5 million annually, respectively, in 2025.

State sales tax would decline by $0.8 million in the first year of tolling operations due to diversion to out-
of-state routes. This loss to the State would expand to $5.2 million in 2025, equating to a 1.2 percent
decline. Local general purpose, local specific, and local lodging taxes would also see some declines.

Certain long-term job gains would be dampened due to toll diversion limiting economic growth in the
corridor. Over time, 1,700 jobs would be foregone, mainly in industries serving traffic on 1-80, including
convenience stores, restaurants, vehicle parts suppliers, vehicle repair shops, hotels, trailer parks, and
lodging businesses.

During construction, the State could be expected to gain over 4,100 new workers, mainly in the
construction and engineering sectors, but also in many other industries, resulting from induced spending
by people working directly on the project.

! Economic impacts discussed in this section reflect diversion at the revenue maximizing toll rate (Base Case) described below.
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Public Outreach

A public information dissemination and collection campaign was held as part of the analysis to provide
the public with accurate information about the Study and gather public comments on the tolling concepts.
Five public meetings were held in cities and towns across the 1-80 corridor in June of 2009, including
Cheyenne, Laramie, Rawlins, Rock Springs, and Evanston. Responding to sentiment that northern
residents of the State were not easily able to attend the meetings held in the 1-80 corridor, two additional
meetings were held in July in Casper and Gillette.

The meetings generally consisted of a short presentation on the Study’s background and the tolling
concepts being evaluated, followed by a question and answer session between WYDOT and Study staff
and the meeting attendees. Survey forms and other feedback tools were presented to attendees to
maximize the avenues through which people could provide comments and access project information.

The majority of the comments and letters expressed concern over the concept of tolling I-80 and the
effects tolling would have on local economies. The most common reasons people cited for being opposed
to the tolling concept were:

o The public is already charged a fuel tax to pay for transportation infrastructure. Charging a toll on
[-80 in addition to a fuel tax amounts to double taxation.

0 Interstate maintenance needs should be funded by the Federal government, not by the states.
o0 Trucks that use I-80 will not be able to afford a toll and thus will divert to alternate routes.

o Wyoming residents who use 1-80 to travel to work would face undue hardship by paying a toll.
This cost should not be borne by individual passenger vehicles, since trucks cause 99 percent of
the damage on 1-80.

o Trucks should pay the toll (hot passenger vehicles) since they cause most of the roadway
damage.

0 The cost of tolls will be passed on to consumers through rising costs of consumer products,
imposing an additional cost to Wyoming residents above the cost of the highway itself.

o Tourism to Wyoming will be severely impacted if a toll is levied on passenger vehicles.
Expansion Concept Cost

The cost to maintain the roadway could easily be covered by toll revenues on a pay-as-you-go basis,
though an expansion concept where the roadway would be expanded to three lanes in each direction is
also being considered (the Base Case). While congestion is not foreseen to be an issue on |-80, safety
will be improved under the expansion scenario. This expansion would necessitate the issuance of toll

revenue bonds to pay for initial construction

Exhibit ES 2: Current Year (2009) Project Cost of the facility.
Estimate
A revised cost estimate was calculated as
Pavement $ 1,956,400,000 part of the current phase of study, improving
Structures $ 619,000,000 an initial cost estimate that was part of the
Earthwork $ 107,520,000 Phase 1 Study. At that time, a very cursory
R/W $ 115,775,000 estimate, totaling $2.1 billion, was made
Miscellaneous $ 9,315,000 using unit cost inputs from WYDOT for the
Sub Total $  2,808,010,000 average costs of highway construction. A
more detailed analysis of the corridor was
Cost Contingency $ 140,400,500 5% | conducted for the current phase of study,

Total Construction $  2,948,410,500 using video of the corridor to estimate needs
for pavement replacement, earthwork, right
of way acquisition, and structures
replacement. This more detailed analysis
yielded a total project cost of $3.54 billion as

294,841,050 10%
294,841,050 10%
3,538,092,600

Project Engineering
Construction Engineering
Total Project Cost

©$H|r H
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illustrated in Exhibit ES2 . The project concept contemplated assumes that construction would take
place between 2015 and 2025. Escalating this current year cost to the construction period contemplated
increases the year of expenditure cost to $5.96 billion.

Traffic and Revenue

Base Case toll rates, associated traffic, and revenue are shown inExhibit ES3 . Both 2008 and 2025 toll
rates are shown, assuming a 2.5 percent annual inflation rate between 2008 and 2025. The Base Case
2025 revenue maximizing toll rate is $198 per truck and $19 per passenger vehicle, corresponding to a
2008 toll rate of $130 for a truck and $13 for a car. These toll rates would be expected to generate $493
million in revenues in 2025, the first year of project completion.

In 2008 dollar terms, the Phase 2 toll revenue maximizing rate ($130) is 12 percent higher than the $116
rate highlighted as the revenue maximizing rate in the Phase 1 Study. This increase is a result of shifts in
underlying revenue and diversion assumptions, including the cost of fuel and certain characteristics of
competing routes (for instance, the time to divert around 1-80 in Wyoming using 1-70 in Colorado was
increased due to truck traffic speeds known to be lower on I-70 than previously estimated). At the toll
revenue maximizing rate, 32 percent of trucks and 40 percent of cars are expected to divert around the
toll facility via a variety of in-state and out-of-state routes.

Exhibit ES3: Base Case Tolled Truck and Passenger Traffic and Revenue, 2025 (million $)

Truck Passenger Car
2008 Toll 2025 Toll Diversion AADTT AAD Tolled Revenue 2008 Toll 2025 Toll Diversion AADT AAD Tolled Revenue

Rate Rate Trucks Rate Rate Cars

$30 $46 4% 8,969 8,969 $149.4 $3.0 $4.56 5% 7,770 7,770 $12.9
$40 $61 9% 8,518 8,518 $189.2 $4.0 $6.09 11% 7,277 7,277 $16.2
$50 $76 13% 8,162 8,162 $226.6 $5.0 $7.61 16% 6,886 6,886 $19.1
$60 $91 18% 7,632 7,632 $254.3 $6.0 $9.13 23% 6,306 6,306 $21.0
$70 $107 23% 7,234 7,234 $281.2 $7.0 $10.65 28% 5,870 5,870 $22.8
$80 $122 27% 6,859 6,859 $304.8 $8.0 $12.17 33% 5,460 5,460 $24.3
$90 $137 29% 6,663 6,663 $333.0 $9.0 $13.69 36% 5,245 5,245 $26.2
$100 $152 31% 6,472 6,472 $359.5 $10.0 $15.22 39% 5,036 5,036 $28.0
$110 $167 31% 6,472 6,472 $395.4 $11.0 $16.74 39% 5,036 5,036 $30.8
$120 $183 32% 6,349 6,349 $423.1 $12.0 $18.26 40% 4,901 4,901 $32.7
$130 $198 32% 6,341 6,341 $457.8 $13.0 $19.78 40% 4,892 4,892 $35.3
$140 $213 36% 5,965 5,965 $463.8 $14.0 $21.30 45% 4,481 4,481 $34.8
$150 $228 44% 5,220 5,220 $434.9 $15.0 $22.82 55% 3,665 3,665 $30.5
$160 $243 45% 5,194 5,194 $461.5 $16.0 $24.35 56% 3,636 3,636 $32.3
$170 $259 45% 5,139 5,139 $485.2 $17.0 $25.87 56% 3,576 3,576 $33.8
$180 $274 51% 4,612 4,612 $461.1 $18.0 $27.39 63% 3,000 3,000 $30.0
$190 $289 57% 4,014 4,014 $423.6 $19.0 $28.91 71% 2,345 2,345 $24.7
$200 $304 58% 3,933 3,933 $436.9 $20.0 $30.43 2% 2,256 2,256 $25.1
$210 $320 61% 3,697 3,697 $431.2 $21.0 $31.95 75% 2,050 2,050 $23.9
$220 $335 64% 3,379 3,379 $412.9 $22.0 $33.48 75% 2,050 2,050 $25.1
$230 $350 80% 1,889 1,889 $241.3 $23.0 $35.00 75% 2,050 2,050 $26.2
$240 $365 81% 1,753 1,753 $233.7 $24.0 $36.52 75% 2,050 2,050 $27.3

Source: PB Analysis

Toll rates required to support the ‘no build’ scenario (paying for O&M only) were estimated at between
$30 and $35 per truck and between $3.00 and $3.50 per car. Toll rates required to support the ‘safety
improvements’ scenario (paying for O&M plus $350 to $400 million in capital costs) were estimated at
between $45 and $50 dollars for trucks and between $4.50 and $5.00 for cars.

Financial Conclusions

Several toll revenue scenarios and financial options were explored to uncover an approach to paying for
the project where bond proceeds from toll revenue bonds exceeded costs (both capital costs and ongoing

operations and maintenance costs). While each approach produces a robust bonding capacity in excess of
that produced in the Phase 1 Study, the utilization of both Transportation Infrastructure Finance and

Innovation Act of 1998 (TIFIA) financing assistance, as well as some form of State bond enhancement
appears to be needed given the current configuration of the project, associated construction costs, and

timing.

The Phase 1 Study concluded that the project was financially feasible based on a bonding capacity of
approximately $3.2 billion compared to a year of expenditure project cost of $2.8 billion. Upward
revisions to the cost estimate (from $2.2 billion to $3.5 billion in 2009 dollar terms) and delaying the
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project from a 2010 start to a 2015 start resulted in the year of expenditure cost increasing to nearly
$6.0 billion, more than double that which was previously estimated. While the revenue forecasts
increased, the traffic and resulting revenue growth rates were not high enough to balance out cost
increases and escalation.

Exhibit ES4 shows the debt service coverage assumptions used in the Base Case and variations based
on the above described alternative financing options developed for this analysis. The bonding capacity
for each scenario was compared to the overall escalated project cost of $5,956.6 million to determine the
financial feasibility of the project under each scenario.

Exhibit ES4: Financial Feasibility Scenario Assumptions and Bonding Capacity

Overall Coverage Bonding Project Surplus

Scenario Requirement Capacity /(Shortfall)
Base Cas! 2.0x $3,379.6M ($2,577.0)M
Base Case with TIFIA 1.67x $3,796.2M ($2,160.5)M
State Backstog. 1.75x $4,237.5M ($1,719.2)M
State Backstop with TIFIA 1.42x $5,595.5M ($361.2)M

The exhibit shows that using certain financial tools (backstopping and the TIFIA program), the project is
very close to financially feasible. The $361 million shortfall that remains under the last scenario is
substantial on its own but represents only a 6 percent funding gap when compared to the total project
cost. The operating and financial models used to develop these estimates are very sensitive and this
shortfall could change due to small shifts in costs, revenues, interest rates, required coverage, or other
factors that must be monitored and re-estimated in the future if tolling is pursued.

The gap in the Base Case project could be eliminated through value engineering, phasing of the project,
accelerating the project, or through a State lending program which could eliminate $200 to $300 million
in interest costs alone. Alternatively, the size and scope of the capital expansion and safety improvement
aspects of the project could be reduced such that they are more easily attainable with a lower toll rate
structure that is more amenable to the traveling public and requires less outside credit enhancement.
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Introduction

1.1 Consulting Engagement

In the fall of 2008, PB completed a Phase 1 tolling study for WYDOT, examining the feasibility of tolling I-
80. This study looked at the functional and financial aspects of the facility within a conceptual framework
and provided an overview of organizational issues including public-private partnership approaches and
common structures of public organizations operating toll roads in the U.S. The study results and
conclusions were captured in a report titled “Interstate-80 Tolling Feasibility Study,” dated October 1,
2008, which was presented to the Joint Interim Transportation, Highways and Military Affairs Committee
of the Wyoming State Legislature at its October 2008 meeting. The main findings from the Phase 1 study
were:

1. Tolling of cars and trucks on I-80 appears to generate enough revenue to repay approximately
$3.0 billion in bonds that could be issued to make improvements to the roadway, including
widening the road to 3 lanes and maintaining the roadway in perpetuity without Federal
assistance.

2. In order to impose tolls on I-80, WYDOT would need to apply for Federal approval to toll on an
existing, free interstate under one of the Federal interstate tolling pilot programs. The two
programs most likely to accommodate the proposed tolling approach are the Interstate
Reconstruction and Rehabilitation Pilot and the Express Lanes Pilot.

3. The State of Wyoming currently does not have laws to guide the creation of a tolling authority or
the operation of a facility. Legislation would need to be drafted and put into law prior to any
tolling approach being implemented on 1-80.

4. Additional analysis of the project concept is required to better understand the potential cost of
the roadway improvements and ongoing operation, the revenue potential and financial feasibility
of the project, and the potential impacts to the State from imposing tolls on [-80.

This Phase 2 study was requested by the Wyoming Legislature as a continuation of the Phase 1 work.
The goal of Phase 2 is to refine portions of the analysis performed in Phase 1, conduct scenario analysis,
present the project to the public, and provide additional information on tolling technology that could be
used to implement the project. The specific scope items of the Phase 2 study and abridged descriptions
for each are listed in the following bullets:

1. Refine the roadway concept: Improve the description and cost estimate of the roadway
improvement (specifically the addition of one lane in each direction) and identify safety
improvements that expansion and tolling may provide.

2. Refine the tolling concept: Analyze staging for tolling implementation and review the number
and location of tolling points needed to optimize revenue while minimizing operations costs and
inconvenience to the public.

3. Fiscal and other impacts analysis: Assess the impacts to Federal and State tax revenues and
costs that could arise from tolling.

4. Federal funding impacts: Quantify and outline changes to Federal interstate maintenance
funding received by the State and potential impacts to other Federal highway funding allocations
under a tolling scenario.

5. Refine financing scenarios: Review all financing assumptions in light of the current economic
downturn and revisions to credit criteria that will impact the project if financed.

6. Public outreach: Present tolling concepts, including information gathered in the first phase of
study, to the public through outreach and educational meetings.
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7. Review of tolling technology: Provide information on the most recent developments in tolling
technology and potential implementation strategies for using these technologies on 1-80,
especially as they pertain to trucks, through-traffic, and possible interfacing with ports of entry
and gasoline use tracking systems.

1.2 Phase 2 Methodology

The Phase 2 study is being carried out by the same team that performed Phase 1, with some additional
support from technical experts in highway design, construction economics and tolling technology. The
team has solicited input and validation from WYDOT, FHWA, and other PB technical experts whenever
possible to maintain reasonableness in all assumptions despite some inferences and estimates being
unavoidable.

1.3 Corridor Description

The 1-80 corridor in Wyoming is approximately 400 miles long, and spans the entire length of the State
from its eastern border with Nebraska to its western border with Utah. The Interstate passes through
some of the State’s largest cities including Cheyenne, Laramie, and Rock Springs and crosses the North
Platte and Green rivers. Exhibits 1a and 1b  present I-80 eastern and western section maps, together
accounting for the entire 400-mile corridor.

Exhibit 1a: Interstate 80 Corridor Map (Eastern Section)
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Exhibit 1b: Interstate 80 Corridor Map (Western Section)

The 1-80 freeway is a key component of Wyoming's principal arterial system. The terrain of the 1-80

corridor varies from rolling to mountainous. The typical lane configuration is a rural four lane divided

highway, with an occasional third lane on steeper grades serving as a climbing lane to otherwise
accommodate the speed differential between truck and car traffic.

The posted speed for the 1-80 corridor is generally 75 miles per hour. The posted speed is reduced
during certain times of the year due to environmental conditions. The corridor is a full access controlled
facility. Access is controlled with interchanges located at collector roads, minor arterials and principal
arterials such as US and State Highways and Interstate 25 (I-25).

Corridor Performance and Traffic

WYDOT provided actual historic traffic data by segment for the entire span of 1-80 in Wyoming which was
analyzed in depth as part of the Phase 1 study. Traffic levels vary by highway segment, ranging in
average daily traffic (ADT) from approximately 21,000 vehicles to 8,000 vehicles per day (both
directions). The facility averaged 6,460 vehicles per day among all 216 eastbound and westbound
segments in 2007, for an annual average bi-directional total of 12,920 vehicles per day.

Exhibit 2 presents historical traffic data for I-80. Traffic in the 1-80 corridor (on an average per segment
basis) has increased from approximately 3,680 total vehicles per day in 1970 to 13,390 vehicles per day
in 2007, an average annual growth rate of 3.5 percent. During the same time period, heavy trucks’
representation in this total increased from 20 to 49 percent, growing annually at a rate of 6.0 percent.



However, due to the effects of the recent economic downturn on global production and trade, 1-80 truck
traffic has declined markedly since 2007 and continues to worsen. The latest average truck counts from
April 2009 show a 13.2 percent absolute decline from April 2007 levels. In addition, truck traffic counts
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Exhibit 2: Historical Traffic Data for 1-80
(average per segment data shown)

Traffic 1970 1980 1990 2000 2007
Cars 2,935 3,962 4,842 5,764 6,805
Trucks 747 2,482 3,257 6,170 6,588
Total 3,682 6,444 8,099 11,934 13,393
Percent of Total

Cars 80% 61% 60% 48% 51%
Trucks 20% 39% 40% 52% 49%
Total 100% 100% 100% 100% 100%
Growth

10-year Increment

1970-1980 1980-1990 1990-2000 2000-2007

Cars

Trucks

Total

Percent Growth
Cars

Trucks

Total

1,027 880 922 1,041
1,735 775 2,913 418
2,762 1,655 3,835 1,459
3% 2% 2% 2%
13% 3% % 1%
6% 2% 4% 2%

Source: WYDOT, FHWA, PB Analysis.

from April 2009 were the lowest April recording since 2003.

Exhibit 3: Monthly 1-80 Truck Traffic Counts, January 2007 through April 2009

AADTT

This pattern is also matched in passenger traffic, as car volumes on I-80 have fallen 13.7 percent in
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In 2009, it is expected that both truck and passenger vehicle traffic will decline from 2008 levels as the
economic contraction continues through the fourth quarter. The economy is expected to stabilize in 2010,
with economic production and trade forecast to reach positive growth. Truck and passenger volumes on
[-80 are projected to expand 3.5 and 2.8 percent, respectively.

Once the economy fully recovers from the current downturn by 2015, it is expected that truck traffic will
continue to steadily rise each year on 1-80, though at a slower pace relative to past trends. Future US
GDP growth is expected to slow relative to its long-term average, which will likely limit truck growth on I-
80 to approximately 2.5 percent per year, a substantial decrease from past growth rates. Therefore, it is
expected that the truck share of total traffic will rise more slowly throughout the forecast period relative
to the past, reaching 56 percent of total traffic by 2040.

Exhibit 4: Forecast Traffic Data for 1-80
(average per segment data shown)

Traffic 2007 2008 2009 2010 2015 2020 2030 2040
Cars 6,805 6,549 6,163 6,333 6,904 7,429 8,621 10,005
Trucks 6,588 6,175 5,792 5,993 6,852 7,713 9,808 12,548
Total 13,393 12,724 11,955 12,327 13,756 15,142 18,429 22,554
Percent of Total

Cars 51% 51% 52% 51% 50% 49% 47% 44%
Trucks 49% 49% 48% 49% 50% 51% 53% 56%
Total 100% 100% 100% 100% 100% 100% 100% 100%
Growth

Increment 2000-2007 [2007-2008 2008-2009 20p9-2010 201¢-2015 2015-p020 2020-2030 2030-204D

Cars 1,041 (256) (386) 170 570 525 1,193 1,384
Trucks 418 (413) (383) 201 859 861 2,095 2,740
Total 1,459 (669) (769) 372 1,429 1,386 3,288 4,124
Percent Growth

Cars 2.4% -3.8% -5.9% 2.8% 1.7% 1.5% 1.5% 1.5%
Trucks 0.9% -6.3% -6.2% 3.5% 2.7% 2.4% 2.4% 2.5%
Total 2% -5% -6% 3% 2% 2% 2% 2%

Source: WYDOT, PB Analysis.

Exhibit 5: Historical and Forecast Traffic Data for I-80
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Source: WYDOT, PB Analysis.
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It has been well documented that heavy trucks contribute far more damage to a roadway than passenger
cars. Using AASHTO design guide data, WYDOT staff calculated that one fully loaded 80,000 pound truck
inflicts the same amount of damage to a roadway as 4,000 passenger vehicles. Restated, the roadway
damage caused by the above noted 6,440 heavy trucks on I-80 equates to that of another 26 million
passenger vehicles on the roadway per day. Clearly, due to the high level of truck traffic, I-80 has a
disproportionately large maintenance cost burden to shoulder. Given that the vast majority of trucks on
[-80 represent through trips with origins and destinations outside of the State, it is reasonable that
Wyoming would evaluate means to collect additional revenue from these Interstate users to account for
their share of roadway damage and related maintenance costs.

Average congestion levels on 1-80 are low compared to many Interstates due to the relatively small
population centers served within Wyoming. Despite the fact that the proportion of trucks is much higher
on 1-80 in Wyoming than most other Interstates, time delays due to congestion, even in the most
populated areas near Laramie and Cheyenne, are not common. The Transportation Research Board
(TRB) outlines standards for congestion on all types of roadways and ranks the roadways “level of
service” (LOS) based on performance measures such as density of traffic, flow rate and speed, ranging
from LOS A (best: free-flow) to LOS E (worst: traffic flow breakdown).

LOS A for a basic two-lane freeway is generally achieved at a flow rate of 820 vehicles (passenger cars /
hour / lane) or less for a 75 mph speed limit segment. The corresponding LOS E flow rate would be
2,400 vehicles or more. The PB Team calculated the average flow rate on the 1-80 freeway for 2007
using traffic data provided by WYDOT and applying the TRB methodology. Using a truck-to-passenger
car equivalency factor of 2.5, an average flow rate of 570 vehicles was calculated, putting 1-80 within the
LOS A category, indicating that free-flow traffic at posted speeds is normal?. On a per segment basis, the
flow rate ranged from a high of 930 vehicles to a low of 385 vehicles with the highest congestion levels
being witnessed in the Green River area.

The LOS on 1-80 in 2037 was calculated as LOS C, with an average flow rate of 1,206 vehicles. While
this level of traffic is substantially higher than today, it does not present a dire need for capacity
expansion. The lack of congestion on 1-80 will, as outlined in the following section, make several tolling
approaches that include capacity expansion less applicable.

2 The LOS calculation was not refined to a time-of-day level of detail. WYDOT indicated that traffic congestion was very infrequent,
even in the peak direction during the peak hour in the most populated areas of Laramie and Cheyenne.
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2 The Roadway Concept

The Phase 1 Study looked only briefly at roadway capital costs, providing a very high level estimate of the
Project’s cost under various scenarios. The Phase 1 Study suggested that expanding the roadway to
three lanes in each direction would cost approximately $2.1 billion in 2009 dollars, with a total estimated
year of expenditure cost of $2.8 billion assuming a 10-year build beginning in 2010 and 5 percent
escalation per annum.

As part of the Phase 2 Study, a more detailed cost analysis was performed. Actual road conditions were
examined using video data recorded by WYDOT in August and September of 2008 for the entire length of
[-80 in Wyoming, both east and west-bound. In conjunction with additional data provided by WYDOT,
including pavement age, material, lane configurations, and median widths, the corridor was organized
into discrete segments to refine the construction costs. A Base Case scenario cost estimate was then
developed, consisting of expanding the roadway to three lanes in each direction and rebuilding portions
of the existing roadway that will be in need of rehabilitation.

2.1 Costing Methodology

This analysis was performed by, first, dividing the roadway into segments. The segments vary in length,
from as short as 3 miles to as long as 75 miles, and were formed primarily based on major changes in
the roadway material and/or condition, the existing right-of-way width, or the need for large amounts of
cut or fill material.

WYDOT provided initial per-mile construction costs for six different proposed typical sections. The six
typical sections offered were alternatives for improvements ranging from simple overlays and/or widening
for existing pavement in good condition, to full-depth / full-width reconstruction for existing pavement in
need of replacement. The initial cost estimates ranged from $1.7 million per mile of roadway to $3.8
million per mile of roadway.

Using the collection of segments from the visual analysis, a cost for pavement reconstruction /
rehabilitation per mile for each segment was developed based on the condition of the existing roadway
and the typical section expected to be used for the pavement in that given segment. In the analysis, PB
used the per-mile cost estimates from WYDOT, applied appropriately to the differing levels of existing
pavement conditions.

Exhibit 6 shows the breakdown of historical pavement conditions along the corridor based WYDOT
analysis of good / excellent vs. poor / fair pavement. The exhibit shows that currently, about half of the
pavement is in good or excellent condition. Upon extending the trends that occurred between 2000 and
2008, the exhibit shows that a significant majority of the roadway will fall into the poor / fair category
within ten years.
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Exhibit 6: Historical and Future Pavement Conditions, 2000 to 2018
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An independent analysis conducted by WYDOT and presented in their FY 2009 Operating Budget
Presentation showed similar results® Under current funding levels, the State’s highways will continue to
see increased rates of pavement degradation and it is possible that in another 10 years, 70 to 80 percent
of 1-80 will fall into fair to poor condition. Exhibit 7 , included in WYDOT's Operating Budget
presentation for FY 2009, shows the relationship between pavement quality and time, illustrating the
expected increase in cost of construction as 1-80 ages. Timely maintenance is the key to getting the
maximum life from pavements. For every dollar not spent on timely preventive maintenance, $4 to $8
will be needed for complete reconstruction a few years later.

Exhibit 7: Pavement Deterioration vs. Time
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Source: WYDOT

A critical step in determining the project’s construction cost is the expected condition of the pavement at
the time of construction. The Phase 2 Study assumes a 10-year build timeframe beginning in 2015.
Between now and then the existing pavement can be expected to degrade in a fashion similar to the

illustration in Exhibit 6 , above.

% http://dot.state.wy.us/wydot/administration/budget
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In addition to pavement condition and type, the video data obtained from WYDOT provided insight into
the number, type, and size of many structures along the corridor, as well as possible locations requiring
additional structures or retaining walls. It is envisioned that some structures could be modified to
accommodate the additional lanes, while others would need to be replaced. Finally, the corridor was
examined to determine areas where right-of-way will likely need to be acquired to accommodate the
roadway widening, as well as locations of significant fill or excavation.

2.2 Capital Cost Estimate

All of these major work items were combined into a matrix based on the roadway segments discussed
above. Assumed unit costs were applied for each type of work (pavement, structures, right-of-way, and

earthwork), and the costs were totaled and averaged over each segment’s length to generate a total
estimated cost as well as an average per-mile cost for each segment of the corridor. The estimated total
current year cost of the project is approximately $3.5 billion (2009 dollars), including 5 percent

contingency, 10 percent Project Engineering, and 10 percent Construction Engineering costs. Exhibit 8

shows the aggregated cost for each major portion of the construction cost estimate in 2009 dollar terms
along with soft costs for project engineering.

Exhibit 8: Current Year (2009 ) Project Cost Estimate

Pavement $ 1,956,400,000
Structures $ 619,000,000
Earthwork $ 107,520,000

R/W $ 115,775,000
Miscellaneous $ 9,315,000

Sub Total $ 2,808,010,000

Cost Contingency $ 140,400,500 5%
Total Construction $ 2,948,410,500

Project Engineering $ 294,841,050 10%
Construction Engineering $ 294,841,050 10%
Total Project Cost $ 3,538,092,600

Source: PB Analysis

The current approach for project implementation is an accelerated schedule where construction would
begin in 2015 and go on for 10 years such that five toll revenue bond issues would fund the project
through completion in 2025. Escalating this cost to year of expenditure dollars yields a total cost of
$5.96 hillion as noted in Exhibit 9 , assuming an equal annual spend of 10 percent of the total cost each
year between 2015 and 2025.

Exhibit 9: Total Year of Expenditure Project Cost

2009 Cost: $ 3,538,092,600

2015 Cost: $  4,741,382,000
2015 Year Cost: $ 474,138,000
2016 Year Cost: $ 497,845,000
2017 Year Cost: $ 522,737,000
2018 Year Cost: $ 548,874,000
2019 Year Cost: $ 576,318,000
2020 Year Cost: $ 605,134,000
2021 Year Cost: $ 635,391,000
2022 Year Cost: $ 667,161,000
2023 Year Cost: $ 700,519,000
2024 Year Cost: $ 735,545,000

TOTAL YOE COST $ 5,963,662,000

Source: PB Analysis
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2.3 Safety Improvements

Tolling under the Base Case expansion scenario is expected to provide enhancements in roadway
performance and reliability, and will also enhance the overall safety of 1-80 in Wyoming. According to
WYDOT statistics, traffic safety has declined over the past five years on I-80 and statewide. Between
2004 and 2008 the number of crashes on 1-80 increased from 1,778 to 2,414 with crashes involving
heavy trucks increasing from 735 to 1,243. The increasing frequency of crashes reflects higher traffic
volumes but the rate of crashes per million vehicle-miles traveled increased by 25% during this time
period confirming the decline in safety.

Widening 1-80 to three lanes in each direction will enhance safety in the following ways:

x Traffic flow relief: While traffic congestion is not a major issue on 1-80 in Wyoming, certain
areas, especially inclines, can become congested when heavy trucks are forced to slow down to
climb hills. A third lane will provide more passing capacity for cars and trucks so that these areas
do not become congested.

X Increased Highway Patrol presence: There are 72 Wyoming Highway Patrol troopers assigned to
[-80 today. This equals about one patrol for every 11 miles of directional interstate. The Base
Case operating budget has $2.2 million budgeted annually for additional Highway Patrol funding
to enforce toll payment and maintain the safety of the roadway. This additional police presence,
amounting to approximately 20 additional officers, will help keep highway speeds at safe levels
and result in lower response times to incidents on the roadway. The 20 WYDOT courtesy patrols
budgeted for in the Base Case will also assist with incident response.

X Emergency vehicle access: In the case of an emergency incident, traffic can back up on the
highway quickly and block emergency vehicle access to the scene. Under a scenario where three
lanes are available, there is a lower probability that emergency personnel will be blocked from
immediately reaching the incident because more room will be available for other vehicles to move
aside.

x Construction: Roadway maintenance and rehabilitation projects are a reality that cannot be
avoided and when these projects take place there are times when traffic must be shifted to the
other side of the highway to face oncoming vehicles separated by a movable barrier. This
creates a dangerous situation because the margin of error for drivers is greatly reduced. If there
were three lanes in each direction, there would be fewer construction projects requiring traffic to
share one side of the interstate with oncoming traffic, thus improving safety and maintaining
traffic flow in both directions.

Aside from potential general safety improvements from widening the roadway, WYDOT performed a
study in 2008 to identify specific capital improvements needed on I-80 that would enhance safety. *
These improvements included adding truck passing lanes in certain areas, building snow fences, and
adding variable message and speed limit signs, among other things. The total cost of these
improvements has been estimated at between $350 and $400 million in year of expenditure dollars.
Section 9.3 further discusses this ‘safety improvements’ scenario as a build option and the associated toll
rates required to cover the costs of these improvements.

4“Recommended Interstate 80 Safety Improvements to Reduce Fatal and Serious Injury Crashes,” August 1, 2008, Wyoming
Department of Transportation.
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3 The Tolling Concept

Despite its 400-mile length, 1-80 in Wyoming is a somewhat simple roadway from a traffic analysis

perspective due to the relatively few access points and small local populations being served. On a
national scale, Wyoming and neighboring states form a ‘bridge’ allowing truck traffic to flow between

west coast port cities and the Midwest. 1-80 provides access to other perpendicular highways in
Wyoming including 1-25, US 287, US 191, and US 189 which lead to northern and central parts of the
State, but the majority of truck traffic on 1-80 is part of a larger east-west trip.

On a local level, 1-80 provides connections between several more heavily populated areas, including
Evanston, Green River, Rock Springs, Rawlins, Laramie, and Cheyenne. Despite being spread out along
the Corridor, daily commutes do occur between these places. Current passenger traffic is generally light
and is not expected to grow to congested levels in the foreseeable future. Due to the high proportion of
truck traffic on 1-80 and the rolling terrain, instances of temporarily slowed traffic commonly occur when
trucks occupy both lanes going up an incline. This does not constitute congestion in the traditional
sense, but does have a light impact on the flow of traffic in certain portions of the Corridor.

Given the relatively light level of traffic and high proportion of through truck traffic, there are several
tolling approaches that could be tested on 1-80 to maximize revenue or target specific vehicle classes or
trip types. Generally, the more tolling points there are along the roadway, the more trips there are to
collect tolls from, though at a higher cost of operations and up-front capital investment in tolling
equipment. Approaches that target a certain segment of vehicles traveling on the roadway can be
achieved by varying the locations of tolling points or toll rates.

The intent of this report section is to suggest cost-effective and efficient tolling technology and
approaches that can be deployed to focus on the 1-80 user groups that cause most of the roadway
damage, mainly cross-state trucking operations.

3.1 Tolling Point Locations

To minimize costs, and to geographically segregate the tolling operation from major population centers,

the Base Case assumes that a single tolling point in the center of the State would be used. It would be

located somewhere in the middle of the span between Rawlins and Rock Springs, which is largely
unpopulated. The Base Case incorporates a tolling enforcement zone to reduce or eliminate truck
diversion around the tolling point using local roads.

Within  this zone, denoted Exhibit 10: Conceptual Tolling Enforcement Zone  (Base Case)
by the orange shaded area
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enforcement zone.

Such a program would allow trucks to divert around the tolling point using either US 191 if coming from
the west or either US 287 or WY 789 if coming from the east (red arrows). These diversion options are
not likely to be considered cost effective by truckers, especially in winter months when these roads could
be much more treacherous than I-80. However, this option would be available for truck drivers who
preferred not to pay the toll, and this approach would keep truckers from diverting around the tolling
point by using local roads.

Additional enforcement by State Highway Patrol would be required to manage the tolling enforcement
zone. The Base Case operating budget includes funding for additional State Highway Patrol officers who
would be hired to enforce toll payment and improve overall safety on the facility. Approximately 20
additional full time officers have been budgeted for in the Base Case in addition to 20 courtesy patrols
who will assist in responding to incidents on the roadway.

The tolling enforcement zone approach developed as part of the Base Case is not expected to be
effective in keeping passenger cars from diverting around the tolling point by using local roads.
However, passenger cars traveling long distances to or from out-of-state, would not likely know an
efficient route by which to divert around the tolling point. Further, in keeping with the spirit of the tolling
approach goals (capturing tolls from truck and other out-of-state traffic), such diversion would not
severely impact revenues. Even if a large percentage of cars were to divert around the tolling point, there
would be a relatively small impact on the combined truck and passenger car revenue stream because the
passenger car toll rate has been intentionally set low.

The Base Case tolling approach continues to be a viable option for tolling on 1-80, but two other

scenarios have been developed in an attempt to increase revenues, more equitably collect tolls based on
trip lengths, and possibly take advantage of existing technology and infrastructure at Ports of Entry,

thereby lowering certain up-front costs. The two scenarios evaluated are as follows. These are
evaluated in more detail below.

1) Alternate 1: Tolling points at 1-80 ports of entry only (westbound in Cheyenne and
eastbound in Evanston) —  This scenario would target all through trips on 1-80 and all incoming
or import traffic. Truck trips that carry imports to the State and may divert before they get to the
Base Case tolling point, either by using 1-25 or US 287 westbound or by using US 189 or US 191
eastbound to reach their final destinations, would be tolled in this Scenario if they entered the
State via 1-80.

2) Alternate 2: Tolling points at 1-80 ports of entry (westbound in Cheyenne and
eastbound in Evanston)  and mid-point tolling on 1-80 through Wyoming — This scenario
combines the Base Case and Scenario 1, attempting to capture all through and import trips, as
well as export trips that pass through the Base Case tolling location on 1-80.

3.2 Tolling Technology

With recent advancements in toll collection technology, stopping or slowing down for the purpose of
paying tolls with cash is quickly becoming obsolete and most new toll facilities are being implemented as
cashless facilities. Various Electronic Toll Collection (ETC) methods have been used and are being
developed to facilitate this transition from manual or “stop-pay-go” tolling to tolling at free-flow speeds.
ETC is safer, as it does not require vehicles to slow down or change lanes, and provides for more efficient
transportation movement. This section explores some of the technologies that could be viable for I-80 as
well as potential tie-ins to other Intelligent Transportation System (ITS) deployments.

Electronic toll collection technology is evolving and significant improvements in the form and viability of
current technologies are expected prior to implementation of any toll approach in Wyoming. There are
various operational and technological factors that play a role in determining the most viable and cost
effective toll collection method for a given facility, including:

o Congestion levels

17



Wyoming Department of Transportation
Phase 2 1-80 Tolling Feasibility Study

0 Peak versus non-peak toll rate variability
o Vehicle class toll rate differentiation
o Availability of infrastructure

The following sections explore some existing and emerging toll technologies that were reviewed in order
to determine the most suitable option for toll implementation on 1-80.

Electronic Toll Collection Technologies in Practice

Electronic toll collection has many advantages over manual collection systems in terms of better traffic
flow, increased time savings, higher fuel economy, less congestion and related environmental damage,
and driver safety. In addition, a significant portion of the initial and ongoing costs associated with the
electronic systems are offset by the reduced manpower requirement as compared to a manual cash
collection system.

There are three main components of electronic toll systems. These components can meet the goals of
most tolling approaches but the combination depends on the required flexibility and other factors listed
above. The three components are:

o Automatic Vehicle Identification (AVI) can be accomplished through vehicle-to-roadside
communication (transponders), or through license plate recognition.

0 Automatic Vehicle Classification (AVC) is part of vehicle recognition. AVC technologies
installed on the roadway can determine a vehicle’s class by its physical attributes (number of
axles, number of trailers, etc.). Typically, overhead sensors, treadles, or loops are used to
determine the vehicle class’.

o Video Tolling / Enforcement Systems (VES) can be used in combination with AVI and AVC
as a means for enforcing violation protection or as an alternative “pay-by-plate” option for drivers
not purchasing transponders. It can also be used as a standalone system or in conjunction with a
self-reporting system where drivers self-report by paying the toll charges by phoning into the toll

service center, paying via the internet, or paying by cash or credit at kiosks located at roadway
rest stops.

A discussion on some of the mature tolling technologies that fall into these broad groups follows.

Vehicle to Roadside Communication (Transponders): Transponders have become one of the most
common forms of toll collection technology. A Radio-Frequency Identification (RFID) chip is embedded in
a unit called the electronic tag (transponder), which is typically mounted on the windshield of the vehicle.
This tag communicates with the roadside reader, usually mounted on a gantry, to identify vehicle
ownership. Upon establishing ownership, toll cost can be deducted from the corresponding account. The
system also has the capability of alerting for tag mis-reads and violations, however, for violations
enforcement (beyond billing though the mail) automatic license plate recognition technology or highway
patrol would be needed.

Transponders are generally classified according to power source. At the ends of the continuum of
transponder types, there are active and passive transponders with semi-active and semi-passive
transponders combining features of each.

0 Active tags usually have “read” as well as “write” capabilities, i.e. they can transmit as well as
store information (such as the last time the transponder was read etc.). They are, however, more
expensive and physically larger, as they need circuitry and a battery to operate.

® Treadles and Loops are vehicle detecting / classifying devices embedded in the toll lane. Loops are used to detect
an approaching vehicle to alert the collection system of an impending transaction while treadles count axles of
vehicles passing over them, hence assisting with vehicle classification.
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o Passive tags do not use an internal power source, are less expensive, and more compact, but
can store only a small amount of data. They are also available in the form of windshield sticker
tags, often used in tolling pilot programs to test concepts prior to full deployment.

In certain states, policy considerations have suggested that vehicles that generate reduced emissions
should pay reduced tolls. While discounting tolls for low emission vehicles is no longer the trend (due to
the proliferation of such vehicles), this use of RFID transponders can easily be applied to other segments
of toll road users, such as senior citizens, students, or local residents to the area where a tolling point is
located. Transponders that charge variable (lower) rates commonly address inequity issues that can
occur when tolling roads that do not have viable alternative routes.

If a driver passes under a tolling point without a valid transponder read, then one of the following could
occur:

o0 A “Pay-by-Plate” transaction is initiated based on license plate recognition (use of video tolling is
explained further below), or

0 The registered owner of the vehicle is identified using license plate recognition from their license
plate and sent a bill by mail for the toll plus collection charges, or

o Police waiting after the tolling point could be notified electronically of the mis-read and manually
enforce toll collection by pulling vehicles over, or

o No further action is taken due to an illegible license plate image and inability to enforce the toll.

In situations where a license plate is recognized but the customer does not initiate payment on their own,
additional collection costs are usually incurred to cover the costs of sending invoices, sending notices of
infraction, and handling the appeal processes, among other transactional expenses. These additional
costs are usually passed on to the violator in the form of fees. A typical gantry system containing
transponder and video collection technologies is illustrated in Exhibit 11 .

Exhibit 11: Electronic Toll Collection Transponder Detection Apparatus
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Video Tolling : Video tolling, also known as license plate identification / recognition, captures license
plate images as vehicles cross the tolling point. Overhead cameras mounted on gantries take a picture of
the license plate as vehicles pass under, and Optical Character Recognition (OCR) software is used to
read a picture of the plate. Used in conjunction with an ETC system, it can help to identify violators, i.e.
vehicles that do not have a valid transponder or account and tag mis-reads. Additional collection efforts
with related charges similar to those discussed above could be imposed.

In Toronto, 407ETR employs a sophisticated electronic toll collection system where tolls are based on the
distance travelled, using a combination of transponders and video enforcement. Two types of
transponders are in use — one for regular vehicles and the other for vehicles over five tons. Transponders
are a property of 407ETR and are leased to drivers for a small fee.

There are examples where video tolling has been used exclusively as a means of enforcing electronic toll
collection. The London congestion charging program is such an example where closed circuit television
(CCTV) style cameras are used to monitor vehicles driving into a pre-determined zone in the city center.
Drivers entering or driving within the congestion zone may self-report and pay either on the web, through
an SMS text message, by phone, or in person at designated pay stations, retail stores, or postal stations.
Payment through the internet and at retail stores have been the most popular modes of payment, with
web payment being the most frequent mode since 2005.°

There are shortcomings of the license plate recognition technology, primarily centered around capturing
readable plates. Various factors such as image resolution, vehicle speeds, lighting, and non-standard
plates can have an impact on the plate read rate. Some of these shortcomings have been overcome by
technological advancements. Notable among them is the 3-dimensional license plate read system
TollChecker used on German highways. This system works in conjunction with Global Positioning System
(GPS) and Dedicated Short Range Communication (DSRC) to read license plates regardless of lane
changes and speed of vehicles. TollChecker also identifies the class of the vehicle and ascertains whether
it has to pay a toll and whether it has paid the correct toll.

In-road Sensors embedded in the road surface can determine the presence of a vehicle and register an
axle count as a vehicle passes over them. Traffic Control and Reporting System (TRAC) is an example of
state-of-art inductive loop detection with advanced signal processing. It is capable of:

o ldentifying vehicles in twenty three different classes
Accurately detecting single loop speeds
Measuring vehicle length and number of axles

Providing point, toll segment, and toll regional views of traffic flow

o O O O

Providing web access to all data
3.3 Emerging Tolling Technologies

Odometer Tolling

Odometer tolling can be used to implement a distance-based toll. A simplified GPS system or an
odometer tag or electronic sensor installed in the vehicle can record miles traveled by the vehicle. Data
regarding distance traveled can then be conveyed over short distances via radio frequency and the
payment could be made at independent collection centers, a DMV, or service stations.

There are some examples of pilot projects in the U.S. One notable example is the Oregon Department of
Transportation’s (ODOT) Road User Fee Task Force (RUFTF), created by Oregon State Legislature as a
means to raise revenue as a replacement for Oregon’s gas tax. The program uses on-board mileage
counting equipment that keeps track of the Vehicle Miles Traveled (VMT). A Federal requirement of the

S Infrequent Traveler in Electronic Toll Schemes — An International Overview, IBTTA Fall Technology Workshop,
November 2007.
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pilot program was to test the ability to count miles in rush hour and congested zones, in order that such
vehicles could be assessed a differential fee based on a measure of relative contribution to congestion. A
vehicle traveling in rush hour in a congested zone could be charged a higher toll than one traveling
during off-peak hours since the former travel is more onerous on the system.

A key public concern that has been raised in opposition of GPS-based system has been that of privacy
with respect to the location and time of drivers being recorded and conveyed. However, the current
technologies being considered for use in the program do not transmit data though cellular or satellite
communications but through radio frequency signals which only travel much shorter distances than the
former. Furthermore, the data collected only pertains to mileage information, not time and location
information of the vehicle. Hence, with the current technology privacy issues are limited.

A similar concept, that of cell phone based tolling, has potential applications for a mileage-fee based toll

system. A chip similar to those used in cellular phones can be installed in vehicles. With frequent

communications between cellular towers and the chip, the miles traveled by the vehicle could be

recorded and a commensurate toll assessed. Installing a chip in vehicles could potentially be less
expensive and cumbersome as compared to installing a GPS unit capable of picking up satellite signals.
Given the deployment of GPS capabilities in cell phones for 911 phone locating, this technology appears
to be technically feasible. Currently there are no pilot projects based upon the cell phone tolling concept.

Satellite Tolling

Satellite tolling involves using a satellite-based vehicle identification system to determine exact vehicle
location based on signals obtained from a satellite. Mobile communications technology is employed to
compute toll charges. Telvent, a Spanish company, is developing a system based on satellite systems
such as GPS. This is one of the most advanced forms of tolling in the world, and although no toll roads
offer this system yet, it is being tested on trucks using highways in Germany.

While satellite tolling would be the most accurate technology for implementing distance-based tolling,
there are potential hurdles to its implementation. Most importantly there will be a significant phase-in
period as all vehicles on the road today do not come equipped with on-board GPS units. By an estimate,
it would take another 10 to 15 years for this technology to become ubiquitous. Until that time, and
possibly even beyond it, a parallel option of manual payment will have to be maintained. Also, the public
perception with regard to maintenance of privacy associated with any distance based tolling system is a
potential hurdle to the implementation of GPS tolling.

Semi-Autonomous Toll systems with Minimal Infrastructure (Pre-Pass)

PrePass is an Automated Vehicle Identification system that is used to pre-screen commercial vehicles at
designated weigh stations, port-of-entry facilities, or agricultural interdiction facilities. It is generally
accompanied by a weigh-in-motion detector to ascertain that the truck’s configuration, axle and gross
vehicle weights are within acceptable limits. Cleared vehicles are allowed to “bypass” a weighing facility
while traveling at highway speed as the transponder emits a green light and an audible signal to indicate
clearance. A red light emitting from the transponder signals the driver to pull into the weigh station for
regular processing.

Wyoming is a PrePass state providing weigh-station bypass services at the two State entry points along I-
80: east of Cheyenne for westbound traffic and west of Evanston for eastbound traffic. Exhibit 12
shows a typical PrePass facility layout at a port of entry.
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Exhibit 12: PrePass Typical Facility Footprint

Source: PrePass,www.prepass.com
Notes:

1. Trucks enrolled in PrePass are detected automatically using an electronic reader
mounted on overhead gantry.
2. The scale-house handles “manual” customers and houses systems to validate
accounts read at position #1.
3. The second boom indicates whether a truck is clear to bypass the manual weigh station.

PrePass trucks that receive a green light in Wyoming must still enter an open weigh station if they are
pulling an oversize/overweight load or a livestock load.

PrePass can also be integrated with toll collection technology, currently known as PrePass Plus. PrePass
Plus has been implemented in conjunction with the E-ZPasssystem in the Northeast and enables vehicles
to carry just one transponder that works at both PrePass and E-ZPass(toll) sites. Each PrePass Plus
transponder is connected to a PrePass Plus account from which the appropriate toll amount is
automatically debited when the vehicle passes the tolling point. PrePass later sends a post-paid invoice
for the sum of the total charges incurred by the vehicle.

Since this tolling technology is integrated with existing PrePass equipment and software, the costs for
implementing are less than other transponder systems that would involve setting up independent
gantries, zone controllers and other equipment. Additionally, using PrePass also helps address problems
of interoperability as vehicles are not required to carry separate tags for toll as well as PrePass.

3.4 Interoperability

While electronic toll tags are being used in various parts of the U.S., interoperability issues between tags
from different regions remain. This is primarily because different systems use different frequencies to
transmit data. Hence, a tolling tag from one toll system may not operate in another region with a
different tolling system. Exhibit 13 shows the different electronic tolling systems in place in the U.S.
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Exhibit 13: Electronic Tolling Systems Used in the U.S.

Washington State

W/F Department of Transportation i

MAD “ ik

Source: TransCore

These technology variations have an impact on users, particularly long-haul truckers which may pass
through multiple zones using different tolling systems. Additionally, people living in boundary regions

between two different technologies also face issues with interoperability. Currently, the only solution for

such users is to keep multiple tags at hand while driving.

There are several proposals for integrating the various prevalent technologies. While some of these

prop

osals would require lengthy and complex reconfigurations, others are less disruptive and relatively

simple to implement. Some technologies which can help overcome the issues of interoperability are:

(o]

Replace existing array of disparate technologies with a new technology (currently

known as 5.9-GHz DSRC). This replacement would involve changing tolling hardware in a large
number of existing systems as well as replacement of all tolling tags in operation that are not
compatible with the new technology. The use of this technology for tolling operations, however,
will require further development and would need to be phased-in over a period of time as systems
and drivers get accustomed to this change.

Multiprotocol systems. Various integrators have designed Multi-protocol systems which have
the capacity to read tags from different systems. There are also multiprotocol tags that have the

capability of passing through different toll systems. Such a system could be implemented in a
relatively short-term until a more permanent solution such as a common technology is
implemented.

Sticker-based systems  are easy to switch to at a relatively low cost and offer a viable option to
support interoperability. Most recently, Kansas and Oklahoma migrated to using sticker tags.

Integration of toll collection system with existing ITS infrastructure (such as
PrePass). As discussed above, integration of toll collection with PrePass systems offers the
possibility to preclude the need to introduce another technology or build new infrastructure from
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scratch for toll collection purposes. PrePass currently has a near nation-wide network of weigh-
station bypass intercepts and commercial vehicles that carry a PrePass tag on board typically
bypass the weigh stations at highway speeds.

As presented in the above sections, several different tolling technologies are either currently available or
are evolving rapidly. Some of the upcoming toll technologies such as Odometer and GPS-based tolling,
also have significantly different system requirements and features as compared to the more-prevalent

technologies. It is quite likely that some of these new technologies will develop into more viable options
that could be used on 1-80 if tolling is implemented.
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4 Refinement of Traffic and Revenue Analysis

The estimate of truck diversion resulting from tolling on 1-80 has been refined and updated since the

Phase 1 analysis completed in the fall of 2008. The major focus of the Phase 2 tolling scenario analysis
was refining the oil price assumptions due to the economic downturn and improving the assumptions
surrounding the major diversion routes from the previous analysis.

4.1 Fuel Price Revision

In the Phase 1 analysis, the price of diesel fuel in 2009 was assumed to average $4.18, which was
roughly equivalent to the average diesel fuel price from the first eight months of 2008, and prices were
assumed to grow at 1 percent annually throughout the forecast period. At that time, projections from
the Energ