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Executive Summary

Due to the high proportion of cross-State trucking operations on I-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 I-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 I-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 I-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 I-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 I-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
repayment) would begin at
the time each individual
segment  is  completed,  but  at
lower initial toll rates that
reflect  only  the  phases  of
work completed.  In 2025,
when the project is fully
completed, the full toll rate
would  be  collected  and  the
full revenue potential of the
facility would be realized.

To  minimize  costs  and
geographically segregate the
tolling operation from major
population centers, the Base
Case assumes that a single
tolling point in the center of

TOLLING
ENFORCEMENTZONE

Exhibit ES1: Conceptual Tolling Enforcement Zone (Base
Case)
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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 I-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 I-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 I-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 1

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 I-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.

1 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  I-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 I-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
I-80 in addition to a fuel tax amounts to double taxation.

o Interstate maintenance needs should be funded by the Federal government, not by the states.

o 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 I-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 I-80.

o Trucks  should  pay  the  toll  (not  passenger  vehicles)  since  they  cause  most  of  the  roadway
damage.

o 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 I-80, safety
will be improved under the expansion scenario.  This expansion would necessitate the issuance of toll

revenue bonds to pay for initial construction
of the facility.

A  revised  cost  estimate  was  calculated  as
part of the current phase of study, improving
an  initial  cost  estimate  that  was  part  of  the
Phase 1 Study.  At that time, a very cursory
estimate,  totaling  $2.1  billion,  was  made
using unit cost inputs from WYDOT for the
average  costs  of  highway  construction.   A
more detailed analysis of the corridor was
conducted for the current phase of study,
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

Exhibit ES 2: 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$
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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 I-80 in  Wyoming using I-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 $)

2008 Toll
Rate

2025 Toll
Rate

Diversion AADTT AAD Tolled
Trucks

Revenue 2008 Toll
Rate

2025 Toll
Rate

Diversion AADT AAD Tolled
Cars

Revenue

$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 72% 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

Truck Passenger Car

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

Scenario
Overall Coverage

Requirement
Bonding
Capacity

Project Surplus
/(Shortfall)

Base Case 2.0x $3,379.6M ($2,577.0)M

Base Case with TIFIA 1.67x $3,796.2M ($2,160.5)M

State Backstop 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 I-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 I-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 I-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 I-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 I-80 freeway is a key component of Wyoming's principal arterial system.  The terrain of the I-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 I-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 I-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 I-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.
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Exhibit 2: Historical Traffic Data for I-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 1,027 880 922 1,041

Trucks 1,735 775 2,913 418

Total 2,762 1,655 3,835 1,459

Percent Growth
Cars 3% 2% 2% 2%

Trucks 13% 3% 7% 1%

Total 6% 2% 4% 2%

Source: WYDOT, FHWA, PB Analysis.

However, due to the effects of the recent economic downturn on global production and trade, I-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
from April 2009 were the lowest April recording since 2003.

Exhibit 3: Monthly I-80 Truck Traffic Counts, January 2007 through April 2009
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Source: WYDOT, PB Analysis.

This pattern is also matched in passenger traffic, as car volumes on I-80 have fallen 13.7 percent in
absolute terms from April 2007 to April 2009.
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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
I-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 I-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 I-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 2009-2010 2010-2015 2015-2020 2020-2030 2030-2040

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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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
I-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 I-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  I-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 I-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 I-80 within the
LOS A category, indicating that free-flow traffic at posted speeds is normal2.  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 I-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 I-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
I-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.3  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 I-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  I-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

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.

3 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 billion 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:
2016 Year Cost:
2017 Year Cost:
2018 Year Cost:
2019 Year Cost:
2020 Year Cost:
2021 Year Cost:
2022 Year Cost:
2023 Year Cost:
2024 Year Cost:

TOTAL YOE COST

474,138,000$
497,845,000$
522,737,000$
548,874,000$
576,318,000$
605,134,000$

5,963,662,000$

635,391,000$
667,161,000$
700,519,000$
735,545,000$

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  I-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 I-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 I-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  I-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
I-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. 4

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,  I-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.   I-80  provides  access  to  other  perpendicular  highways  in
Wyoming including I-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 I-80 is part of a larger east-west trip.

On a local level, I-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 I-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 I-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 I-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
by the orange shaded area
in Exhibit 10 , trucks would
be restricted to Interstates,
US  Highways  or  Wyoming
State Routes.  These
limitations could be
imposed by weight
restrictions on local roads
and/or a WYDOT
administered program
where trucks used for local
business in the restricted
areas would be required to
apply  for  and  post  (in  a
visible area on the truck) a
special permit to drive on
local roads within the tolling

TOLLING
ENFORCEMENTZONE

Exhibit 10 : Conceptual Tolling Enforcement Zone (Base Case)
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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  I-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 I-80 ports of entry only (westbound in Cheyenne and
eastbound in Evanston) –  This scenario would target all through trips on I-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 I-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 I-80.

2) Alternate 2: Tolling points at I-80 ports of entry (westbound in Cheyenne and
eastbound in Evanston) and mid-point tolling on I-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 I-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
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o 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 I-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.

o 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 class5.

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.

o 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.

5 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:

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

o 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. 6

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 Identifying vehicles in twenty three different classes

o Accurately detecting single loop speeds

o Measuring vehicle length and number of axles

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

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

6 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-ZPass system 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.

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
proposals 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.

o 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.

o 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.

o 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 I-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  I-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 Energy Information Administration (EIA), the International Monetary Fund (IMF), Global Insight, and
others  were  predicated  on  the  assumption  that  oil  prices  would  continue  to  remain  high  for  the
foreseeable future. Since that time, however, global economic production has slowed much faster and
deeper than expected, and in 2009 the IMF expects world economic growth to contract 1.3 percent – the
first annual decrease in global GDP since World War II.

Because of  the global  downturn  in  economic  production,  prices  for  all  major  commodities,  including oil
and its derivatives, have decreased substantially.  As a result,  the updated EIA forecast from June 2009
predicts that US diesel fuel prices will average $2.37 per gallon in 2009, a marked decrease from the
Phase 1 forecast of $4.18/gallon. The updated EIA forecast also expects diesel prices to remain below $4
per gallon until 2014, once the economy fully recovers from the effects of the current downturn.

The updated EIA baseline diesel fuel price forecast from June 2009 was adopted as the revised fuel price
in the Base Case Phase 2 analysis. As shown inExhibit 14 , fuel prices in the Phase 2 Base Case forecast
are lower than Phase 1 in the short and long term, but remain close to Phase 1 between 2015 and 2030.

Exhibit 14: PB Phase 2 and Phase 1 Fuel Price Forecasts
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The revised fuel price forecasts will likely cause higher annual diversion rates after 2030, where the
Phase 2 forecast begins to diverge downward from the Phase 1 forecast. Lower fuel prices mean that
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truck drivers will find longer alternate routes to I-80 less costly, and will therefore have a higher incentive
to divert from I-80 if the facility is tolled.

The downward revision to near-term fuel prices will not impact truck diversion and I-80 toll revenues
because  tolling  under  the  Base  Case  is  not  expected  to  begin  until  2017.  Additionally,  truck  diversion
rates in the Phase 2 analysis between 2017 and 2030 should remain the same as those in Phase 1 due to
the similar forecasts in this period.

4.2 Major Diversion Route Assumption Revisions

In Phase 1, a truck diversion rate of 46 percent was estimated for 2010 based on a toll rate of $116. For
the Phase 2 study, the major alternate routes driving the previously estimated diversion rate were
analyzed in more detail, and the assumptions surrounding the major alternate corridors were improved.

The major diversion routes from the Phase 1 study are shown in Exhibit 15  below.  Nearly 40 percent of
the daily  truck  diversion was found to  occur  on the US-6 to  I-70 route  from/to  Salt  Lake City  through
Denver to/from points east. Thus, the assumptions underlying this trade route were analyzed first.

Exhibit 15: Major Diversion Routes from I-80 in Wyoming

Diversion Route # Diverted
Trucks Per Day

% of Total Truck
Diversion

US-6 to I-70 782 39%
I-94 to I-90 332 17%
I-5 to I-40 144 7%
I-15 to I-70 144 7%
I-5 to I-10 127 6%
I-25 to I-90 89 4%
I-15 to I-94 44 2%
Others 330 17%
TOTAL 1992 100%

Source: PB analysis

Two major travel time assumptions were revised surrounding the US-6 to I-70 route upon further
analysis:

�x First,  the estimate of average travel speeds for trucks on the 165 mile stretch of the I-15/US-6
corridor  from  Salt  Lake  City  to  I-70  was  revised  downward  to  take  into  account  certain
characteristics of the corridor. The previous analysis assumed that trucks could average close to
the 55 mph speed limit on the entire stretch of US-6. However, because much of the corridor is
one lane in  each direction,  the FHWA Freight  Analysis  Framework  (FAF)  highway link  database
estimated that truck speeds were actually averaging close to 40 miles per hour on the corridor in
2002 due to frequent congestion. This translates into over 60 minutes of additional travel time on
the alternate route than previously estimated, which was factored into the revised analysis.

�x Second, the estimate of travel speeds on I-70 from the Utah border to Denver were also found to
be too high in the previous analysis, which assumed truckers could maintain a 65 mph pace on
the entire segment. However, much of I-70 through central Colorado features steep grades, tight
turns, and high elevations, making it very difficult for trucks to maintain speeds above 60 mph.
The FAF highway link database indicated that speeds averaged just above 50 mph for much of
the I-70 corridor east of Grand Junction. Thus, average truck speeds on I-70 were reduced
roughly 20 percent below those used in the 2008 study to 50 mph, adding an additional 60
minutes of travel time to this alternate corridor.

With these two adjustments in place, the US-6 to I-70 and I-15 to I-70 diversion routes become much
less attractive, and the overall diversion rate decreases throughout the forecast period.



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

27

4.3 Revised I-80 Traffic Forecasts

Since the Phase 1 Study was completed in October 2008, the US economy has deteriorated significantly.
From October 2008 through June 2009, the nation has shed nearly 5 million jobs, consumer confidence
has fallen to its lowest levels since 1980, and US real GDP contracted at a 5.9 percent annual rate from
2008Q3 through 2009Q1. These nationwide economic statistics are matched around the world, as foreign
economies have also contracted sharply.  US non-farm employment is used to illustrate the US economic
downturn in Exhibit 16 .

Exhibit 16: US Non-Farm Employment
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These economic indicators are highly correlated with goods movement flows throughout the country on
all  modes of  transportation,  including trucks.  As shown in Exhibit 17 ,  US GDP has historically  been a
major driver of I-80 truck traffic in Wyoming.
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Exhibit 17: Average Wyoming I-80 One-Way Truck Traffic Growth (Left Axis) and US Real
GDP Growth (Right Axis)
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Therefore, as GDP has decreased significantly from September 2008 through March 2009, truck traffic on
I-80  has  also  fallen.  As  shown  in  the  exhibit  above,  annual  average  daily  truck  traffic  on  the  corridor
averaged 6,175 trucks in 2008, a decrease of 6.3 percent from 2007 volumes. This marks the largest
one-year decrease in truck volumes on I-80 since 1982. Declines in I-80 traffic are also expected to
continue in 2009 as GDP continues to worsen.

To  determine  how  the  current  economic  downturn  would  continue  to  affect  I-80  traffic  flows,  and  to
update the long-term traffic forecasts with the latest macroeconomic assumptions, a regression analysis
was performed for the Phase 2 study. The historical relationship between I-80 truck flows and US imports
was  estimated,  and  that  relationship  was  applied  to  the  forecast  of  US  imports  underlying  the  EIA
baseline macroeconomic forecast.

US  imports  was  chosen  as  the  driver  variable  to  predict  historical  and  future  I-80  traffic  because  US
imports have dominated goods movement flows over the last ten years, especially from movements
originating in Northeast Asia and moving through West Coast ports such as Los Angeles/Long Beach,
Oakland/San Francisco, and Tacoma/Seattle. As shown inExhibit 18 ,  US imports  have moved almost
perfectly in sync with I-80 traffic flows over roughly the last 20 years.
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Exhibit 18: Average Wyoming I-80 One-Way Truck Traffic and US Trade
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US GDP was not selected as the driver variable because the correlation between GDP and I-80 traffic is
weaker  than  US  imports.  The  majority  of  US  GDP  is  comprised  of  service  production,  which  does  not
impact I-80 truck flows.

The US imports forecast was taken from the EIA to ensure consistency of macroeconomic assumptions
across both the traffic forecasts and fuel price forecasts. In turn, the EIA forecast, like the FAF forecasts
underlying the Phase 1 study, rely on Global Insight for macroeconomic projections.

The  updated  I-80  truck  traffic  forecast,  based  on  the  results  of  the  regression  analysis,  are  shown  in
Exhibit 19  and  compared  with  the  April  2009  truck  forecast  from  WYDOT  and  the  Phase  1  Study
forecast from 2008.

Exhibit 19: Revised Wyoming I-80 Truck Traffic Forecast vs. WYDOT and Phase 1 Forecasts
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The Phase 2 truck forecast for I-80 builds in the 2008 decline in truck traffic and a further decline of 6.2
percent  in  2009  due  to  a  continued  softness  in  US  import  demand.  Positive  truck  traffic  growth  is
expected to resume in 2010, and truck growth is expected to rise at a strong 3 percent pace from 2010
to 2013 as the economy recovers. From 2013 to 2060, annual growth rates of 2.5 percent are expected,
slightly lower than the 2.7 percent annual growth rate used in the Phase 1 analysis from 2008.

The Phase 1 traffic forecast, which was based on projections from the FHWA FAF database performed in
2005, did not include a decline in I-80 truck flows due to the current economic downturn. Moreover,
long-run growth projections were slightly more optimistic at the time the FAF forecast was created than
those currently held by the EIA (and Global Insight). These two differences lead to a large downward
revision in future truck traffic flows expected on I-80 throughout the forecast horizon, especially in the
outer years of the forecast.

The WYDOT truck traffic forecast from April 2009, like the Phase 2 forecast, builds in a decline in 2009
traffic due to the economic downturn. However, WYDOT expects that the economic recovery will be very
strong,  with  annual  growth rates  of  6.6  percent  expected in  truck  traffic  from 2010 to  2013.  After  the
recovery  in  2013,  WYDOT  expects  that  long-run  growth  from  2013  to  2060  will  be  1.5  percent,  much
lower than the 3.6 percent growth experienced from 1990 to 2008 7.

Using either the WYDOT or Phase 2 forecast for the revised analysis results in a significant decline in
annual revenues vis-à-vis the Phase 1 forecast. Exhibit 20  below shows the difference between the
Phase 1, Phase 2, and WYDOT forecasts at 10 year intervals. In 2020, the Phase 2 study predicts truck
traffic is 20 percent lower than the Phase 1 forecast; the variance between the two forecasts increases to
27 percent in 2040 and 26 percent in 2060. The WYDOT forecast is only 10 percent lower in 2020 due to
its more aggressive economic growth in the early half of the decade, but the forecast is 31 percent lower
by 2040 and 44 percent lower in 2060.

Exhibit 20: Comparison of Phase 1, Phase 2, and WYDOT April 2009 Truck Traffic Forecasts,
Selected Years

Forecast 2010 2020 2030 2040 2050 2060
Phase I 6,825 9,126 12,204 16,321 21,629 26,365
Phase II 5,695 7,329 9,320 11,923 15,255 19,516
WYDOT April 2009 5,921 8,218 9,731 11,243 12,849 14,684
Phase II difference from Phase I -17% -20% -24% -27% -29% -26%
WYDOT difference from Phase I -13% -10% -20% -31% -41% -44%

Source: PB Analysis

As  truck  traffic  is  one  of  the  two  drivers  of  revenues  (the  other  being  the  toll  rate  charged),  these
declines will lead to 1-for-1 declines in annual revenues. In other words, a 20 percent decline in truck
traffic in 2020 from the Phase 1 forecast will result in a 20 percent decline in revenues vis-à-vis the Phase
1 study, all else equal.

The Phase 2 forecasts were used for the Base Case forecast, with the more conservative WYDOT April
2009 forecasts serving as a downside scenario.

4.4 Updated Base Case Revenue Forecast

In  the  Phase  1  study,  it  was  assumed  that  the  expansion  of  I-80  would  not  be  necessary  to  institute
tolling,  and therefore  toll  revenue collection  could  begin  in  2010.  Thus,  in  the final  Phase 1  report,  all
revenue curves presented the revenue that could be earned in 2010, the assumed first full year of tolling.

In the Phase 2 study, as previously mentioned, it is assumed that I-80 will be expanded to three lanes in
each  direction,  which  will  delay  when  tolling  will  become  feasible.  The  Phase  2  Base  Case  revenue

7 WYDOT forecasts only extend to 2043; thus, the forecast from 2043 to 2060 was based on the five year growth rate from 2038 to
2043.
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forecast  assumes  that  construction  will  begin  on  I-80  in  2015  and  that  all  tolling  facilities  will  be
completed  and  ready  to  begin  toll  collection  in  2017.  However,  because  the  highway  expansion  is  not
expected to be completed until 2025, an eight-year ramp-up in tolls is assumed to be the most politically
acceptable tolling approach.

Thus, the Base Case forecast assumes that from 2017 to 2024, drivers would be charged a percentage of
the revenue-maximizing toll rate based on the percentage of construction that had been completed. The
truck toll schedule used in the baseline revenue forecast is shown in Exhibit 21  below.

Exhibit 21: Baseline Toll Schedule (Nominal $)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Revenue max. toll $137 $140 $143 $147 $151 $155 $158 $162 $166 $171 $175 $179 $184 $188 $193 $198

Ramp-up factor 0% 0% 0% 0% 0% 0% 0% 20% 20% 40% 40% 60% 60% 80% 80% 100%

Toll rate charged $0 $0 $0 $0 $0 $0 $0 $32 $33 $68 $70 $108 $110 $151 $154 $198

Source: PB Analysis

The  Phase  2  Base  Case  forecast  maintains  the  same  assumption  as  the  Phase  1  study  regarding  the
number and location of tolling facilities on I-80: there would be only one facility constructed in the middle
of the I-80 corridor, west of Rawlins and the WY-789 junction. This assumption was relaxed to analyze
the impact of alternate tolling schemes on toll revenues in the Alternate Tolling Assumptions section
below.

Using the assumed toll schedule and single tolling facility location, new revenue curves were produced for
2025, which would be the first year full revenue-maximizing toll fees are charged. The Base Case toll rate
and revenue schedules for 2025 are presented in Exhibits 22a and 22b . The toll rates are shown in
2025 nominal dollars and are based on a set of toll rates in 2008 dollars in $10 increments, from $30 to
$240, grown at an assumed 2.5 percent annual inflation rate from 2008 to 2025. Exhibit 23 shows that
the Base Case revenue-maximizing toll rate is $198/truck and $19/passenger vehicle, which would
generate $493 million in revenues in 2025.

Exhibit 22a: Base Case Tolled Truck and Passenger Traffic and Revenue, 2025 (million $)

2008 Toll
Rate

2025 Toll
Rate

Diversion AADTT AAD Tolled
Trucks

Revenue 2008 Toll
Rate

2025 Toll
Rate

Diversion AADT AAD Tolled
Cars

Revenue

$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 72% 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

Truck Passenger Car

Source: PB Analysis
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Exhibit 22b: Base Case Total Truck and Passenger Traffic and Revenue, 2025 (million $)

2025 Truck Toll
Rate

2025 Passenger Toll
Rate

Total Traffic Total Revenue

$46 $4.56 16,739 $162.4
$61 $6.09 15,795 $205.4
$76 $7.61 15,047 $245.8
$91 $9.13 13,937 $275.3
$107 $10.65 13,105 $304.1
$122 $12.17 12,319 $329.0
$137 $13.69 11,907 $359.3
$152 $15.22 11,508 $387.4
$167 $16.74 11,508 $426.2
$183 $18.26 11,250 $455.8
$198 $19.78 11,233 $493.1
$213 $21.30 10,446 $498.6
$228 $22.82 8,885 $465.4
$243 $24.35 8,830 $493.8
$259 $25.87 8,715 $518.9
$274 $27.39 7,612 $491.1
$289 $28.91 6,358 $448.3
$304 $30.43 6,190 $462.0
$320 $31.95 5,747 $455.1
$335 $33.48 5,430 $438.0
$350 $35.00 3,939 $267.5
$365 $36.52 3,804 $261.1

Source: PB Analysis

Exhibit 23: Base Case Truck Toll Revenue Curve, 2025
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As shown in the revenue curve above, revenues earned at truck toll rates between $200 and $275 are
nearly equivalent to those earned at the $198 level due to corresponding diversion and toll rate
increases. Although certain truck toll rates above $200 could earn slightly more revenue than those
realized at the $198 level, the variability in revenues above the $200 rate (shown by the difference
between the red line and the black trend line) highlights the greater uncertainty that these peaks in
revenue could be realized. Thus, $198 is most likely to be the revenue-maximizing toll rate for trucks.



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

33

It is important to note that the revenue maximizing toll rate in 2025 is $198, or $130 in 2008 dollars. This
toll rate is higher than the $116 rate which was highlighted as the revenue maximizing rate in the Phase
1 study. The reason that the revenue maximizing rate can be higher in real terms in 2025 than in 2010 is
because rising fuel costs and congestion are expected to make several alternate routes to I-80 less
competitive in future years, even with toll rates rising with inflation each year. In other words, small real
annual increases in toll rates would maximize revenues over the 2010 to 2025 forecast period, because
the cost of diversion for some trucks is rising faster than inflation.

Exhibit 24  shows the effects of the revised fuel price forecasts, diversion assumptions, and traffic
forecasts on the 2025 revenue forecast. The revision to the fuel price forecast does not have any impact
on 2025 revenues,  since the fuel  prices  have only  been marked down in  the short  and long term.  The
revised diversion assumptions have a large positive impact on total revenues, though the lower traffic
forecasts cut the positive impact in half. In total, these updated assumptions lead to a $90 million upward
revision to 2025 toll revenues.

Exhibit 24: Effects of Each Revised Tolling Assumption on Truck Toll Revenues

0

100

200

300

400

500

600

700

Phase 1 Truck
Revenues

Fuel Prices Diversion Assumptions Traffic Forecasts

T
ru

ck
 r

ev
e

nu
es

 (
M

il 
20

25
 $

)

Phase I: $368 mil

Phase II: $458 mil

Source: PB Analysis

4.5 Alternate Tolling Scenarios

Toll Locations

As mentioned above, the Base Case forecast assumes that one tolling facility will be built in the center of
the State,  west  of  Rawlins  and the WY-789 junction.  This  section analyses the effects  of  two alternate
tolling configurations on total revenues:

o Scenario 1: Two toll facilities on the I-80 corridor - one at the Utah border and one at the
Nebraska border, tolling inbound traffic only

o Scenario 2: Three toll facilities on the I-80 corridor – a combination of the Base Case assumption
and Scenario 1

For  Scenario  1,  each of  the toll  facilities  were assumed to  charge the same rate,  which would  be 100
percent of the Base Case toll rate. For Scenario 2, three scenarios were run:

o Scenario 2a: Nebraska border – 10 percent of Base Case toll; Rawlins – 90 percent of Base Case
toll; Utah border – 10 percent of Base Case toll
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o Scenario 2b: Nebraska border – 33 percent of Base Case toll; Rawlins – 67 percent of Base Case
toll; Utah border – 33 percent of Base Case toll

o Scenario 2c: Nebraska border – 50 percent of Base Case toll; Rawlins – 50 percent of Base Case
toll; Utah border – 50 percent of Base Case toll

The results of the scenario analysis are shown in Exhibit 25 . The Base Case tolling configuration proved
to be revenue maximizing versus other potential configurations. Scenario 2a generated just $7.5 million
less in revenues than the Base Case configuration, proving to be the most competitive alternative in
terms of revenue generation.  Tolling scenarios 2b and 2c proved to generate less revenue than scenario
1, with Scenario 2c faring worse than Scenario 2b. Scenario 1 generated the least revenues of all tolling
alternatives, earning $75 million less than the Base Case configuration at a toll rate of $198.

Exhibit 25: Tolling Point Location Revenue Curve Scenarios
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Under all tolling configurations discussed above, the revenue earned from through traffic is exactly the
same, since the overall toll rate is the same under each tolling configuration. Therefore, scenarios 2a and
2b generate less revenue than the single tolling configuration in the center of the State due to the nature
of Wyoming-specific traffic flows on I-80.

Exhibit 26  below shows 2008 truck traffic flows in both directions at the Utah border, west of Rawlins,
and at the Nebraska border, broken down by through traffic and flows to/from/within the State. Average
annual daily truck traffic is higher in the center of the State than at both borders because there are large
quantities of trucks that carry goods within the State or from/to locations west of Rawlins to/from Fort
Collins, Denver, Colorado Springs, and other locations that utilize I-25 to enter/exit Wyoming. These truck
flows are represented by the yellow portion of the bar in Rawlins, which is larger than the yellow portions
of the bars at either border.
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Exhibit 26: 2008 Truck Traffic Flows at Selected I-80 Locations
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A large portion of the truck flows moving through Rawlins but not crossing either border do not have a
competitive alternate route, and thus are very likely to utilize I-80 even if a $130 (2008$) toll is charged.
Thus, charging less than 100 percent of the revenue maximizing toll rate at the Rawlins toll facility would
result in a loss of revenue earned from these trucks.

These losses in revenue would be partially offset by capturing toll revenues from trucks that cross either
State border but do not pass through Rawlins. However, because there are fewer trucks at the borders
than are passing through Rawlins, both alternate tolling configurations cannot match the revenues
earned  from  a  single  tolling  facility  in  the  middle  of  the  State.  As  shown  in  Exhibit  22,  the  tolling
configuration that generates the lowest level of revenues is Scenario 1, which only tolls inbound trucks
that cross either State border. This configuration would not capture any of the truck traffic captive to I-80
that moves to/from the western half of the State from/to the eastern half of the State, Colorado, or other
locations south of Wyoming utilizing I-25.

This analysis supports the Phase 1 findings that the Base Case tolling configuration would produce the
most revenue with the lowest corresponding capital and operations cost. However, it is important to
recognize that the reason the Base Case tolling configuration would maximize revenues is because a
larger  quantity  of  Wyoming-specific  traffic  would  be  tolled.  If  WYDOT  would  prefer  to  minimize  the
impact  of  tolling  on  local  businesses  and  residents,  it  would  need  to  consider  the  benefits  of  the
additional  toll  revenues  against  the  potential  costs  to  the  State  and  local  economy.  This  issue  will  be
discussed in more detail in Section 6.

Toll Ramp Up

As  previously  mentioned,  the  Base  Case  revenue  forecast  assumes  that  full  tolling  on  I-80  will  not  be
instituted until 2025, after an eight year ramp-up period where a fraction of the revenue maximizing toll
rate would be charged.

An alternate scenario was run to determine how much additional revenue could be generated if full tolling
began in 2017 instead of 2025. The result of this alternate scenario is shown in Exhibit 27 . Over the
2017 to 2024 period, an additional $1.1 billion in nominal dollars could be raised if full tolling begins in
2017, which could cover a share of the capital costs of the highway expansion.



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

36

Exhibit 27: Forecasted Toll Revenues under the Base Case and Alternate Toll Ramp-Up
Scenarios

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 TOTAL
 Baseline Forecast $0 $0 $0 $0 $0 $0 $0 $87 $91 $191 $201 $306 $308 $411 $406 $493 $2,496
Alternate Ramp-Up $0 $0 $0 $0 $0 $0 $0 $317 $333 $350 $367 $389 $412 $437 $464 $493 $3,564
Additional Revenues $0 $0 $0 $0 $0 $0 $0 $230 $242 $158 $166 $83 $104 $26 $58 $0 $1,068

Source: PB Analysis

4.6 Sensitivity Analysis

The revenue forecast presented above is based on a set of assumptions, all of which carry varying
degrees of uncertainty. To determine the responsiveness of the revenue forecast to changes in key
assumptions,  a  sensitivity  analysis  was  performed  with  three  of  the  most  uncertain  and  volatile
assumptions: truck drivers’ value of time, fuel prices, and future I-80 truck traffic. This analysis is
intended to shed light on the upside and downside risks to the forecast to assist WYDOT in assessing the
feasibility of tolling I-80.

Upside Sensitivities

Value of Time Estimates

There are myriad studies and reports on truck drivers’ value of time (VOT), a metric which economists
use to understand how the trucking industry makes routing decisions to move goods from producers and
intermediate distribution centers to final destinations. The Base Case forecast was developed using VOT
parameters suggested by USDOT, which specified truck drivers’ value of time as equal to 100 percent of
their hourly wage + benefits 8. For the Base Case, operational costs such as vehicle maintenance, tires,
and other depreciation were also included in the VOT estimate. Fuel costs were added to the VOT
estimates based on the latest diesel prices, truck fuel economy estimates from the Vehicle Inventory and
Use Survey, and facility-specific estimates of truck speed.

Another reputable study that presents a higher value of time for truck drivers is the American
Transportation Research Institute’s report on the Operational Costs of Trucking, published in December
20089. In this report, estimates of truck wages and benefits are nearly identical to those used in the Base
Case, but marginal operating costs also include truck lease and purchase payments, insurance, and
licensing, which the study describes as “semi-marginal costs”. Including these costs in the value of time
calculation results in an additional $15/hour to the value of time estimate used in the Base Case forecast,
which increases the costs of diverting from I-80 to longer routes.

When this higher estimate of truck driver value of time is used, the effects on annual revenues are
substantial. As a point of comparison, the 2025 revenue curves under the Base Case forecast and high
VOT scenario are shown inExhibit 28 . The toll revenue maximizing toll rate of $198 would not result in
a much lower diversion rate using the high VOT scenario – in fact, revenues are only $10 million above
the Base Case at  the $198 toll  rate  in  the high VOT scenario.  Rather,  a  higher  VOT would  allow much
higher toll rates to be charged to maximize revenues. The exhibit below shows that, using the high VOT
assumption,  the  revenue  maximizing  toll  rate  would  jump  from  $198  to  $365,  or  nearly  $1/mile,  with
2025 revenues reaching $687 million.

8 Source: “Revised Departmental Guidance: Valuation of Travel Time in Economic Analysis”. USDOT, February 2003.
http://ostpxweb.dot.gov/policy/Data/VOTrevision1_2-11-03.pdf
9 Source: “An Analysis of the Operational Costs of Trucking”. American Transportation Research Institute, December 2008.
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Exhibit 28: Base Case Revenue Forecast and Upside VOT Scenario Revenues
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Fuel Prices

Fuel  prices  are  among the most  difficult  of  all  economic  variables  to  forecast.  Prices  of  diesel  fuel  and
gasoline depend on the pace of future global GDP growth, the relative demand for petroleum products
versus other alternative energies, political decisions or other shocks (natural disasters, strikes) that affect
oil supplies, future oil drilling technology advances, and new energy supply discoveries. Each of these
drivers is individually difficult to forecast, and predicting the outcomes of all drivers is even more
challenging. Moreover, there is additional complexity in forecasting energy prices today given the
uncertainty regarding the pace and extent of the global economic recovery.

In light of the current economic uncertainty, the US Energy and Information Administration (EIA)
released high and low fuel price scenarios in addition to its Base Case fuel price forecast in April  2009.
These scenarios show how high fuel prices could rise in cases of lower future supply and higher demand,
and vice versa. As shown in Exhibit 29 , the high fuel price scenario assumes that diesel prices would
exceed  $5/gallon  by  2018  whereas  the  Base  Case  forecast  assumes  this  level  in  2029.   Under  a  high
scenario, diesel prices would reach $7.50/gallon by 2060, while the Base Case forecast remains under
$6/gallon.

On the other hand, the low forecast assumes that diesel prices will remain close to $2/gallon throughout
the forecast period, a trend that seems unlikely even in the middle of the current economic downturn.
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Exhibit 29: EIA Baseline, High, and Low Fuel Price Scenarios
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The high fuel price scenario was used to determine the sensitivity of I-80 revenues to a more rapid
increase in oil prices. Because an increase in fuel costs creates a disincentive for truck drivers to choose
longer, more circuitous routes to move goods from origins to destinations, higher fuel prices would likely
reduce I-80 diversion and boost potential I-80 toll revenues.

The results of the fuel price sensitivity analysis are shown in Exhibit 30  below. Because the high price
scenario closely resembles the Base Case forecast through 2030, there is no positive impact on revenues
under the high price scenario from 2017 to 2030. However, once the high price forecast begins to diverge
from the Base Case forecast after 2030, a steadily increasing stream of revenues above the Base Case
would be achieved, with additional annual revenues under a high price scenario nearing $100 million by
2060.

Exhibit 30: Difference in Annual Toll Revenues using the High Price and Base Case Fuel Price
Forecasts (High fuel price – Base Case fuel price)
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Downside Sensitivities

Truck Traffic Forecasts

One major uncertainty underlying the Base Case forecast is the rate of growth of truck traffic on I-80 in
future years. Future traffic will be driven by several factors that are difficult to predict, including the pace
of future US and international economic growth, the sourcing of goods demanded by US consumers
(itself dependent on exchange rates, fuel prices, and other variables), and the routing decisions made by
shippers to move goods from producers to consumers.

The Base Case traffic forecast was based on a historical regression analysis that determined the impact of
the  increases  in  US  imports  on  the  growth  of  I-80  truck  traffic  over  the  last  20  years.  This  historical
relationship was applied to a forecast of US imports produced by the EIA in April  2009, which ensured
consistency between the macroeconomic assumptions underlying the fuel price forecast and the traffic
forecast.

The WYDOT has its own long-term truck traffic forecast, which is an extrapolation of past traffic trends.
The WYDOT forecast predicts a very strong resurgence in truck traffic growth in the near term (2009 to
2013), then a leveling off of long term growth (post 2020) to levels below those witnessed historically.

If  the  WYDOT traffic  forecast  was substituted for  the Base Case traffic  forecast,  the  impact  on annual
revenues would resemble the depiction in Exhibit 31 .  From 2017 to 2030, the WYDOT forecast would
provide between $0 and $20 million in additional revenues relative to the Base Case forecast each year.
However, WYDOT’s low long-term growth rates would have an increasingly negative impact on revenues,
with revenues totaling over $700 million less than the Base Case forecast by 2060.

Exhibit 31: Comparison of Annual Traffic Forecasts and Resulting Toll Revenues (WYDOT
forecast – Base Case forecast)
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5 Multi-State Corridor Coalitions

Various highway corridors across the United States are advocated for by multi-state cooperatives known
as “Corridor  Coalitions.”   These Coalitions  often involve the coordination of  adjacent  states  in  order  to
carry out their duties, as many prominent highway/freight routes travel through more than one state, and
in some cases, more than one country.  As a result, coalitions of state and local representatives, as well
as state departments of transportation, occasionally band together in order to form corridor-wide
governing bodies for prominent highway routes.

Many Corridor Coalitions exist in the United States, however for the purposes of the I-80 analysis, only
those involving multi-state arrangements were highlighted. Selected Corridor Coalitions in the U.S.,
especially those associated with vital freight routes, were also identified using the Federal Highway
Administration’s (FHWA) Freight Management and Operations Website10. Among those researched and
most relevant to the I-80 tolling study are the following:

�x I-95 Corridor Coalition
�x National I-10 Freight Corridor Coalition
�x I-69 Mid-Continent Coalition
�x West Coast Corridor Coalition
�x CANAMEX Corridor Coalition

The following sections discuss specific examples of Corridor Coalitions, as well as their formation, goals,
benefits, and drawbacks.

Formation

Corridor Coalitions are often formed by transportation officials when a specific common opportunity or
threat  is  identified.   Methods  of  organizing  the  Coalitions  have  ranged  from  the  appointment  of  DOT
representatives from member states to informal working groups later established as formal entities.  For
example, one representative from each state department of transportation from Maryland, New York,
Pennsylvania, Tennessee, Virginia and West Virginia was selected to be part of the I-81 Corridor
Coalition.  This differs from the method used in forming the I-95 Corridor Coalition, which involves state
transportation officials, public safety officers, tolling authority members, and other volunteers from the 16
member states from as far north as Canada, to the southern terminus in Florida. Few Coalitions are
based on any type of outside voting, but rather a need identified from within the existing community of
transportation officials.

Purpose and Goals

Once a  Coalition  has been formed,  it  is  necessary  for  the representatives  to  agree on goals  or  mission
statements that will govern the activities of the group going forward. Selected examples of Coalition goals
from the above organizations are listed below:

o Secure funding for the construction or rehabilitation of road segments
o Draw additional state and Federal funding for road improvements
o Encourage joint effort and effective cooperation among state, regional and local governments

and the private sector
o Advocate for financing options to fund transportation system improvements serving the interests

of the Coalition, including both additional funding and regulator changes
o Manage major highway incidents that impact travel across jurisdictional boundaries

10 http://ops.fhwa.dot.gov/freight/corridor_coal.htm
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A major impetus to form many of the above Coalitions has been the perceived need to lobby the Federal
government on behalf of a corridor or a significant project taking place within a corridor.  Since Federal
transportation funding is partially released on a competitive basis, or earmarked for specific projects, it is
necessary  for  organizations to  make sure  their  needs are  identified  and advocated for  when funding is
being divided among the list of all possible recipients.

Another major source of funding identified and examined by Corridor Coalitions has been the securing of
private investment along important highway corridors.  The West Coast Corridor Coalition, for example,
lists one of its goals as, “[to] encourage joint effort and effective cooperation among west coast state,
regional and local governments and the private sector.”  While Federal funding is a vital part of the
funding picture, it is also necessary for many projects to have an organization in place to leverage private
investment for future work.

In  certain  instances,  a  regional  Coalition  is  formed  in  order  to  meet  the  needs  of  a  specific  highway
project.  This is the case for the Continental One Trade Corridor, which was formed with the express
purpose of completing a 1,500 mile trade route between Toronto and Miami.  The Continental One Trade
Corridor is an alliance of business, community, and government leaders dedicated to the oversight of the
initial project’s completion, as well as its continued success.  The group has been responsible for activities
ranging from raising money from the private sector, to hiring lobbyists in Washington D.C. to make sure
the project is well represented.  Another Corridor Coalition formed to carry out a specific project was
CANAMEX, a joint project of Arizona, Nevada, Idaho, Utah and Montana.  While Arizona is the leader of
this effort, the Coalition involves representatives from the United States, Mexico, and Canada.  The goal
of this organization is to complete a continuous four-lane highway from Canada to Mexico.

Most  relevant  to  the  I-80  study  is  a  Coalition  that  was  formed,  at  least  partially,  to  regulate  policy  or
lobby in favor of tolling on a road segment.  The I-95 Corridor Coalition includes tolling authorities among
its leadership, and has been active in shaping tolling projects along the I-95 corridor. One example of this
is the push by the I-95 Coalition for more interoperability among the states in terms of tolling collection.
Related to this is the group’s interest in moving the corridor toward electronic tolling collection.  The
group has been active in carrying out pilot programs and other studies in order to advance their tolling
policies for I-95.

Costs and Benefits

Corridor Coalitions can be beneficial in that they allow the coordination of resources among all
states/regions adjacent to a corridor, rather than disjointed policymaking in each jurisdiction.  The
forming of Coalitions also makes lobbying more effective, as the collective voice of multiple corridor
supporters  is  more  likely  to  be  heard  than  that  of  an  individual  lobbyist.   Furthermore,  the  setting  of
unified goals for an entire corridor helps ensure a cooperative approach to policymaking and project
delivery.

While Coalitions can be beneficial  as seen above, they can be unwieldy for many of the same reasons.
Individual representatives from each state or region along the corridor most likely will not have the same
policy goals, making coordination and the initial setting of a work plan difficult.  This is a serious
detriment if one or more decisions to be made about the corridor plan are of a time-sensitive nature.

Application for I-80 Project

In order to more effectively address funding issues on I-80, Wyoming and neighboring states sharing the
same I-80 challenges may benefit  from forming a multi-state Corridor Coalition.  The coalition could be
formed  with  the  goals  of  coordinating  tolling  policy,  implementation  of  a  unified  tolling  approach,  and
requesting Federal approvals to toll jointly.  If tolling is not pursued, a goal of the coalition could simply
be lobbying for increased Federal funding to be directed toward the improvement of I-80, as has been
done in many of the coalitions discussed earlier.   The national significance of I-80 as a freight corridor
could be highlighted in a bid for special funding, earmarks, or other financial support.

In brief discussions with both Nebraska and Iowa department of transportation personnel regarding the
I-80 toll study being performed by WYDOT, enthusiasm was shown for continued communication on I-80
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traffic and funding issues.  Nebraska and Iowa share Wyoming’s challenges in that much of the freight
traffic that converges in Salt Lake City (heading east) and Chicago (heading west) travels through these
states on I-80.  While they clearly understand that a need exists, it does not appear that Nebraska or
Iowa have developed specific plans that can be deployed to address I-80 roadway degradation.

Nebraska  - Over the past 15 years, Nebraska has focused on improving the section of I-80 between
Lincoln and Omaha, as this is the most congested I-80 segment in the state.  Nebraska reconstructed this
60-mile stretch to a 6-lane cross section to accommodate traffic demand and replaced the old, worn out
interstate with a completely new roadway (base and surface) that can be maintained over the next 20 to
30 years.  Nebraska’s next challenge is addressing the outdated 400-mile section of the roadway between
Lincoln  and the Wyoming border.   This  section meets  traffic  capacity  demands but  is  in  need of  major
rehabilitation or replacement, similar to I-80 in Wyoming.  Very preliminary estimates by Nebraska DOT
indicate that replacing this stretch of I-80 will cost approximately $1 billion.

Nebraska officials have not held major discussions on the specific mechanism that will  be used to fund
the  remaining  improvements  to  I-80.   While  it  will  certainly  be  a  major  undertaking,  the  DOT  will
undertake the reconstruction incrementally over several years.  Nebraska maintains a highway trust fund
that combines Federal and state funding and was used to pay for much of the recent I-80 improvements.

Iowa  - Iowa has taken approaches similar to those of Nebraska in rehabilitating and widening portions of
I-80  in  the  major  metropolitan  areas  where  congestion  issues  exist.   Iowa  has  also  been  studying  its
system needs in anticipation of major investments in its roadway infrastructure.  In 2006 Iowa performed
a roadway system analysis to estimate what deficiencies existed both on and off the interstates and the
related costs of addressing these items.  It concluded that several billion dollars in investments were
needed on I-80 to upgrade the pavement and replace sections that do not meet standards.

A  portion  of  the  analysis  performed  by  the  Iowa  Department  of  Transportation  dealt  with  funding
mechanisms for the roadway work being contemplated.  The department inventoried current funding
mechanisms  and  surveyed  other  states  to  list  mechanisms  the  legislature  could  consider  to  fill  the
potential funding gap.  Tolling was discussed but the department determined that it would be difficult to
implement because there are so many parallel routes that traffic could easily divert to.  The study
resulted in Iowa changing their registration fee structure in 2008 to generate more funding for roadways,
though this will not suffice to pay for needed I-80 improvements.  Gasoline tax increases were also
discussed but the governor decided that such increases would be inappropriate during an economic
recession.  Gasoline tax increases may be revisited in the future.

In brief discussions with both Nebraska and Iowa department of transportation personnel regarding the
I-80 toll study being performed by WYDOT, enthusiasm was shown for continued communication on I-80
traffic and funding issues, though tolling was not under consideration by either state.  Under a non-tolled
approach, both states expressed support of the idea that a formal corridor coalition could create a unified
voice highlighting the states’ needs on I-80 due to its national importance as a freight corridor.  Lobbying
efforts targeted at the Federal government to get more funding for the upkeep of I-80 under a non-tolled
approach could be more productive if coordinated among several states.
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6 Fiscal and Other Impacts Analysis
While previous sections discussed the potential revenues that could be generated through tolling I-80,
this  chapter  analyzes  the  potential  impacts  of  tolling  on  other  public  and  private  sector  revenues  in
Wyoming. The chapter will individually address the following:

o Effects of tolling on gasoline, sales, and income tax revenues at the State, city and county levels

o Private industry employment, output, and income impacts

o Changes to Federal funding for interstate maintenance or other transportation programs

o Economic impacts of I-80 expansion to three lanes

Throughout this chapter, it is important to keep in mind that any negative revenue or tax impacts
described are relative to the scenario where I-80 remains a free road. That is, if I-80 were tolled, revenue
streams such as fuel taxes may be lower than those realized in a no-toll scenario, but in absolute nominal
terms, such revenues will continue to increase each year even if I-80 is tolled.  Therefore, each fiscal
impact discussed below can be thought of as the opportunity cost of tolling I-80, or the cost of forgone
public and private income in choosing the tolling option.

6.1 State Revenue Impacts

While  increasing  volumes  of  truck  traffic  may  increase  the  cost  of  maintaining  I-80,  they  also  bring
benefits to the State in terms of higher fuel taxes, vehicle fees, and increased demand for goods and
services along the I-80 corridor, which generates sales tax revenue. This section discusses the tax
revenues that could be forgone by the State of Wyoming if I-80 tolling were implemented.

State Fuel Taxes and Vehicle Fees

Levying  a  toll  on  I-80  would  cause  some
passenger vehicles and trucks to divert to
alternate routes outside of the State. Because
gasoline taxes and vehicle fees are computed
based on the number of vehicle miles traveled
within the State of Wyoming, any vehicles that
divert out-of-state will cause the State to
receive less fuel and truck tax revenues
relative  to  a  no-toll  scenario.   Diversion  rates
shown in the following tables portray out of
State diversion, thus are considerably lower
than  the  overall  I-80  diversion  rates  shown
above.

Exhibit 32  shows the 2008 fuel and vehicle
tax11 receipts for the State of Wyoming in the
top row, with the change in revenues shown
at each potential toll rate (and corresponding
out-of-state diversion rate). The revenue-
maximizing 2025 toll rate, highlighted in
yellow,  would  cause  21  percent  of  the  I-80
traffic to divert out-of-state. If this diversion
occurred in 2008, State gas tax receipts would
have been 6.3 million dollars below realized
2008 revenues, or roughly 4.2 percent lower.

11 Includes commercial vehicle registration, license, and other fees.

Exhibit 32 : Impact of Various Diversion Rates on
State Gas Tax Receipts

Toll 2025

Out of State
Diversion

2025 Fuel Taxes Vehicle Fees TOTAL
$0 0% $58.0 $46.5 $149.9

$46 3% -$0.7 -$0.3 -$1.0
$61 6% -$1.2 -$0.5 -$1.8
$76 8% -$1.7 -$0.8 -$2.5
$91 8% -$1.7 -$0.8 -$2.5

$107 12% -$2.6 -$1.2 -$3.7
$122 17% -$3.4 -$1.5 -$4.9
$137 19% -$3.8 -$1.7 -$5.5
$152 21% -$4.2 -$1.9 -$6.1
$167 21% -$4.2 -$1.9 -$6.1
$183 21% -$4.3 -$2.0 -$6.3
$198 21% -$4.4 -$2.0 -$6.3
$213 31% -$6.3 -$2.8 -$9.2
$228 33% -$6.8 -$3.1 -$9.9
$243 34% -$6.9 -$3.1 -$10.0
$259 34% -$7.0 -$3.1 -$10.1
$274 40% -$8.1 -$3.7 -$11.8
$289 46% -$9.5 -$4.3 -$13.7
$304 46% -$9.5 -$4.3 -$13.8
$320 49% -$10.0 -$4.5 -$14.5
$335 50% -$10.3 -$4.6 -$14.9
$350 66% -$13.6 -$6.1 -$19.6
$365 67% -$13.8 -$6.2 -$20.1

Source: Federal Highway Administration, USDOT; PB Analysis
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This decline was computed by applying the 19.9 percent historical I-80 share of total State VMT with the
out-of-state diversion rate.

This analysis suggests that if  I-80 were tolled, annual State fuel tax revenues would be roughly 4 to 5
percent below potential no-build revenues once full tolling begins in 2025. When looking at fuel tax and
vehicle  fee disbursements  to  WYDOT alone,  tolling  would  result  in  roughly  a  3  to  4  percent  decline  in
receipts relative to a no-toll scenario starting in 2025. Between 2017 and 2025, sales tax revenues would
also be lower if I-80 were tolled, though the difference between the two scenarios is smaller than in 2025
due to the gradual ramp-up in toll rates.

State Sales Taxes

Trucks  and  passenger  vehicles  using  I-80  also  benefit  businesses  along  the  highway  by  stopping  to
purchase food, temporary lodging, vehicle supplies, and other convenience items. Sales of many food and
retail products in Wyoming are taxed by the State at a 4 percent rate, and contribute roughly 20 percent
of the State’s general fund.

The  impact  of  tolling  on  the  State  sales  tax  base  was
attempted to be estimated using a regression analysis, where
historical  I-80  truck  traffic  was  used  as  a  driver  of  county-
level retail sales taxes along with personal income. However,
truck  traffic  did  not  prove  to  be  a  significant  driver  of
historical retail sales tax income, which suggests that
declining truck volumes may not significantly impact sales
taxes in the five counties through which I-80 passes.

A second analysis was performed to estimate the average
value  of  taxable  goods  each  truck  driver  consumes  while
traveling on I-80. The Internal Revenue Service states that
transportation workers could claim a per diem allowance of
$52 in 200812. This allowance equals roughly 8 cents per mile
for truck drivers traveling 600 miles per day. In addition,
truck drivers also must purchase needed repairs and vehicle
parts,  which  is  estimated  to  cost  truck  drivers  an  additional
$12 cents per mile13.

Assuming all  truck drivers spend 20 cents per mile on the I-
80 corridor, the level of out-of-state truck diversion under the
revenue maximizing toll rate would decrease demand along I-
80  by  $43  million  per  year  in  2008  dollars.  Assuming  all
purchases are taxable, this decline in demand translates into
$1.7 million less in real sales tax receipts per year14.

Adding in  the effects  of  out  of  State  passenger  diversion as
well, total direct losses in demand are estimated to equal
$81.0 million and lost sales tax revenue equal $3.2 million
per year. These annual direct losses amount to roughly 1.7
percent of total FY2009 sales taxes in Uinta, Sweetwater,
Carbon, Albany, and Laramie counties. The low percentage
decline  in  sales  tax  revenues  due  to  diversion  confirms  the

12 Source: “Travel, Entertainment, Gift and Car Expenses for Use in Preparing 2008 Tax Returns.” Internal Revenue Service,
February 2009. http://www.irs.gov/pub/irs-pdf/p463.pdf
13 Source: “An Analysis of the Operational Costs of Trucking”. American Transportation Research Institute, December 2008.
14 Many convenience store food items that are not regarded as for immediate consumption (such as packaged foods and beverages
not heated nor sold with cutlery) are not taxable; therefore, this measure of forgone sales tax revenues is likely to be slightly
overestimated.

Exhibit 33 : Impact of Various Toll
and Out of State Diversion Rates

on State Sales Tax Receipts

Toll 2025

Out of State
Diversion

2025
State Sales

Taxes
$0 0% $446.6

$46 3% -$0.8
$61 6% -$1.4
$76 8% -$2.0
$91 8% -$2.0

$107 12% -$3.0
$122 17% -$4.0
$137 19% -$4.5
$152 21% -$5.0
$167 21% -$5.0
$183 21% -$5.2
$198 21% -$5.2
$213 31% -$6.2
$228 33% -$8.1
$243 34% -$8.2
$259 34% -$8.3
$274 40% -$9.7
$289 46% -$11.2
$304 46% -$11.3
$320 49% -$11.9
$335 50% -$12.2
$350 66% -$16.1
$365 67% -$16.5

Source: PB Analysis; Minnesota Implan Group,
Inc.
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assumption that truck and out of state passenger trips do not contribute a significant share of sales taxes
in the five aforementioned counties.

A  direct  decline  in  demand  for  retail  goods  and  vehicle  supplies  along  the  I-80  corridor  would  also
indirectly impact other industries that supply intermediate products to such retailers. Also, lower direct
demand for products along I-80 would decrease labor income in industries gaining from truckers and out
of State passengers. Lower levels of labor income in certain affected industries would also mean workers
would have less discretionary income to spend in the local economy.

The total direct, indirect, and induced reduction in output due to lower truck and passenger vehicle
demand is estimated to be $146.7 million in 2008 dollars among all industries in Wyoming. As shown in
Exhibit 33 ,  this  forgone output  would  cause 5.2  million  (1.2  percent)  of  real  potential  State  sales  tax
revenues to be forgone each year if I-80 were tolled.

The State sales taxes forgone by each industry under the revenue maximizing toll rate are shown in
Exhibit 34 . A more detailed discussion regarding the impact of reduced demand for goods and services
along I-80 on individual industries will follow in Section 6.5.

Other State Income

Although decreased demand for retail products along the I-80 corridor would impact income growth in
counties  along the highway.   This  would  not  impact  State  revenues because Wyoming does not  levy  a
corporate or personal income tax. Other major sources of State revenues, which include investment
income, mineral severance taxes, and property taxes, would likely not be substantially impacted by lower
I-80 traffic volumes under a toll scenario.

Cigarette  tax  receipts,  like  sales  taxes,  would  be  lower  in  a  tolling  scenario  by  roughly  the  same
percentage as the sales tax impacts, though cigarette tax revenues are small - $20 million in cigarette
taxes was levied in FY 2008, only 1 percent of total State revenues.

Exhibit 34: Impact of Revenue Maximizing Toll Rate on State Sales Taxes by Industry
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6.2 Local Revenue Impacts
City and County Fuel Tax Receipts

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, the truck and passenger
diversion to out of State alternate routes would lower the fuel
tax revenues of all  cities and counties in the State. The total
impact  of  lower  fuel  taxes to  Wyoming counties  and cities  is
shown  at  various  2025  toll  rates  in Exhibit 35 . At the
revenue maximizing toll rate, county and city allocations
would  be  reduced  by  $1.1  and  $0.5  million  annually,
respectively.

In  principle,  it  would  not  be  fair  for  cities  and  counties  to
forego tax revenue collections under a tolling scenario
implemented by, and mainly benefitting the State. Thus, it
would be expected that the State would offset these foregone
fuel tax revenues with other disbursements from its general
fund or another source to prevent any harm to individual
counties and cities. If  this situation were to materialize, then
any  loss  in  fuel  tax  revenues  to  cities  and  counties  would

ultimately translate into a reduction in State income.  This
principle will also apply to the other forgone tax revenues
discussed below.

Other City and County Tax Receipts

Wyoming counties have the option of implementing up to
a 1 percent sales tax for general purposes, and up to an
additional 1 percent for specific capital improvement
projects.  Currently,  20  of  23  Wyoming  counties  have  an
additional 1 percent general purpose sales tax, and 10 of
23 have a 1 percent special purpose sales tax as well.

If tolling were instituted on I-80 at the revenue
maximizing  rate,  it  is  estimated  that  $1.3  million  in  real
2008 general purpose county sales tax revenues would be
forgone each year,  in  addition  to  $0.6  million  in  forgone
special purpose funds.

In addition, counties have the option of levying a lodging
tax  of  up  to  4  percent  for  all  transient  accommodations
fewer than 30 days in length. Currently 20 of 23 counties
have  a  lodging  tax  between  2  and  4  percent.  It  is
estimated that $0.5 million in real 2008 lodging tax
revenues would be forgone each year if I-80 were tolled.

Exh ibit 3 5: Impact of Various
Toll and Out-of-State Diversion
Rates on City and County Fuel

Tax Receipts

Source: PB Analysis; Minnesota Implan Group, Inc.

Source: Federal Highway Administration,
USDOT; PB Analysis

Toll 2025

Out of State
Diversion

2025 Counties Cities
$0 0% $25.0 $11.0

$46 3% -$0.2 -$0.1
$61 6% -$0.3 -$0.1
$76 8% -$0.4 -$0.2
$91 8% -$0.4 -$0.2

$107 12% -$0.6 -$0.3
$122 17% -$0.8 -$0.4
$137 19% -$0.9 -$0.4
$152 21% -$1.0 -$0.4
$167 21% -$1.0 -$0.4
$183 21% -$1.1 -$0.5
$198 21% -$1.1 -$0.5
$213 31% -$1.5 -$0.7
$228 33% -$1.7 -$0.7
$243 34% -$1.7 -$0.7
$259 34% -$1.7 -$0.7
$274 40% -$2.0 -$0.9
$289 46% -$2.3 -$1.0
$304 46% -$2.3 -$1.0
$320 49% -$2.4 -$1.1
$335 50% -$2.5 -$1.1
$350 66% -$3.3 -$1.4
$365 67% -$3.4 -$1.5

Exhibit 3 6: Impact of Various Toll and
Out of State Diversion Rates on
County Sales and Lodging Tax

Receipts

Toll 2025

Out of State
Diversion

2025

County
General
Purpose

Sales
Taxes

County
Specific
Purpose

Sales
Taxes

County
Lodging
Taxes

$0 0% $7.7
$46 3% -$0.2 -$0.1 -$0.1
$61 6% -$0.4 -$0.2 -$0.1
$76 8% -$0.5 -$0.3 -$0.2
$91 8% -$0.5 -$0.3 -$0.2

$107 12% -$0.8 -$0.4 -$0.3
$122 17% -$1.0 -$0.5 -$0.4
$137 19% -$1.1 -$0.6 -$0.4
$152 21% -$1.3 -$0.6 -$0.5
$167 21% -$1.3 -$0.6 -$0.5
$183 21% -$1.3 -$0.6 -$0.5
$198 21% -$1.3 -$0.6 -$0.5
$213 31% -$1.5 -$0.8 -$0.6
$228 33% -$2.0 -$1.0 -$0.8
$243 34% -$2.0 -$1.0 -$0.8
$259 34% -$2.1 -$1.0 -$0.8
$274 40% -$2.4 -$1.2 -$0.9
$289 46% -$2.8 -$1.4 -$1.0
$304 46% -$2.8 -$1.4 -$1.0
$320 49% -$3.0 -$1.5 -$1.1
$335 50% -$3.1 -$1.5 -$1.1
$350 66% -$4.0 -$2.0 -$1.5
$365 67% -$4.1 -$2.1 -$1.5

$198.6



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

47

Forgone county sales and lodging tax revenues at various toll and out-of-state diversion rates are shown
in Exhibit 36 .

6.3 Federal Funding Impacts
WYDOT relies on Federal Interstate Maintenance (IM) and National Highway System (NHS) program
funds to finance needed maintenance and repairs on I-80. Funds for these two programs are
appropriated each year from USDOT, which determines the level of funding each state will receive based
on its share of total US interstate lane miles, vehicle miles traveled (VMT), and commercial vehicle
contributions.

USDOT  provides  Federal  funding  for  other  transportation  programs  as  well,  such  as  Surface
Transportation (STP), Highway Bridges (HB), Congestion Mitigation and Air Quality (CMAQ), and Highway
Safety Improvement (HIS). The annual funding levels of each program are based on various algorithms,
although unlike the IM and NHS programs, these algorithms do not incorporate the volume of truck traffic
as a driver of funding.

If tolling were instituted on I-80, the level of commercial vehicle contributions would decline for the State
of Wyoming if some trucks diverted to alternate routes outside of the State. To determine how truck
diversion  might  impact  Federal  funding,  the  out  of  State  diversion  rate  was  computed  for  various  toll
rates. These diversion estimates were used to reduce the level of commercial vehicle contributions in the
IM and NHS fund algorithms.

The impact of out-of-state truck diversion on IM and NHS funding is shown in Exhibit 37 .  The first row
in the Exhibit shows the 2008 funding levels for each program, and all subsequent rows show the change
in funding that would result at the various toll and diversion rates.

Exhibit 37: Impact of Various Toll and Out of State Diversion Rates on Federal Funding

Toll
2025

Out of
State

Diversion
2025

 Base
Interstate

Maintenance
(IM)

 IM Equity
Bonus

Base
National
Highway
System
(NHS)

NHS Equity
Bonus

Other Core
Programs

Other Core
Programs

Equity Bonus

Other Equity
Bonus and
Research

Funds
Total Federal

Funding
$0 0% $49.1 $7.3 $73.2 $12.6 $55.4 $8.7 $16.9 $228.0

$46 3% -$0.23 $0.04 -$0.10 $0.11 $0.00 $0.09 $0.10 $0.00
$61 6% -$0.40 $0.06 -$0.17 $0.18 $0.00 $0.15 $0.17 $0.00
$76 8% -$0.56 $0.08 -$0.23 $0.26 $0.01 $0.20 $0.24 $0.00
$91 8% -$0.56 $0.08 -$0.23 $0.26 $0.01 $0.20 $0.24 $0.00

$107 12% -$0.84 $0.13 -$0.35 $0.39 $0.01 $0.31 $0.36 $0.00
$122 17% -$1.11 $0.17 -$0.46 $0.51 $0.01 $0.41 $0.47 $0.00
$137 19% -$1.26 $0.19 -$0.52 $0.58 $0.02 $0.46 $0.53 $0.00
$152 21% -$1.39 $0.21 -$0.58 $0.64 $0.02 $0.51 $0.59 $0.00
$167 21% -$1.39 $0.21 -$0.58 $0.64 $0.02 $0.51 $0.59 $0.00
$183 21% -$1.43 $0.21 -$0.59 $0.66 $0.02 $0.53 $0.61 $0.00
$198 21% -$1.43 $0.21 -$0.60 $0.66 $0.02 $0.53 $0.61 $0.00
$213 31% -$2.08 $0.30 -$0.86 $0.96 $0.03 $0.77 $0.88 $0.00
$228 33% -$2.24 $0.32 -$0.93 $1.04 $0.03 $0.83 $0.95 $0.00
$243 34% -$2.26 $0.33 -$0.94 $1.05 $0.03 $0.84 $0.96 $0.00
$259 34% -$2.30 $0.33 -$0.95 $1.06 $0.03 $0.86 $0.98 $0.00
$274 40% -$2.68 $0.38 -$1.11 $1.24 $0.03 $1.00 $1.14 $0.00
$289 46% -$3.11 $0.44 -$1.29 $1.44 $0.04 $1.17 $1.32 $0.00
$304 46% -$3.13 $0.44 -$1.30 $1.45 $0.04 $1.17 $1.32 $0.00
$320 49% -$3.30 $0.46 -$1.37 $1.53 $0.04 $1.24 $1.40 $0.00
$335 50% -$3.39 $0.47 -$1.40 $1.57 $0.04 $1.27 $1.43 $0.00
$350 66% -$4.46 $0.60 -$1.85 $2.08 $0.06 $1.69 $1.89 $0.00
$365 67% -$4.56 $0.61 -$1.89 $2.12 $0.06 $1.73 $1.93 $0.00

Toll Parameters Federal Funding Levels (million 2008 $)

Source: Federal Highway Administration, USDOT; PB Analysis
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If  the  revenue  maximizing  toll  rate,  highlighted  in  yellow,  were  instituted  in  2008,  base  IM  and  NHS
funding  would  have  declined  $1.43  million  and  $0.60  million,  or  2.9  and  0.8  percent,  respectively.
However, the increase in Equity Bonus program funding would have offset some of the losses in funding
for these programs – IM Equity Bonus funding would have increased $0.21 million, and NHS funding
would have increased by $0.66 million. Moreover, the funds lost in the IM program would be shifted to
other core programs, such as Surface Transportation and Highway Bridges, through increased Equity
Bonus funding. Due to the Equity Bonus program, total Federal funding levels would remain constant at
all levels of tolling.

The Equity Bonus program, created as part of SAFETEA-LU, is designed to ensure that states receive a
minimum level of Federal funding as determined by USDOT. Under the program, additional funds are
allocated to  each state  so that  its  total  Federal  funding equals  the greater  of  the  two “hold  harmless”
provisions:

�x 92 percent of the state’s contribution to the highway portion of the Highway Trust Fund

�x The state’s share of total average annual apportionments during the six years of TEA-21,
provided states meet certain criteria15

Under SAFETEA-LU, Wyoming currently receives Equity Bonus funds based on the second provision,
which guarantees that total Federal funding for the state must equal 0.69 percent of the total target
Federal funding program size, not including penalties. In 2008, total funding apportioned to all 50 states
was $34.7 billion, of which 0.69 percent is $238 million; with penalties, the total 2008 apportionment for
Wyoming equaled $228 million. Thus, based on the hold harmless provisions of the Equity Bonus
program under SAFETEA-LU, Wyoming would be guaranteed to receive its 0.69 share of total Federal
funding across all states.

Equity Funds are allocated to each of the six “core” programs, which include IM, NHS, STP, HB, CMAQ,
and  HSI,  according  to  each  program’s  share  of  total  core  funding.  Therefore,  if  IM  and  NHS  funding
decreased due to lower I-80 VMT, the shares of these two programs would decrease, and a larger share
of the Equity Bonus funds would shift to the other four core programs. This explains why funding
increases for the other core programs in Exhibit 37  above.

The bottom line regarding the impact of tolling on Federal funding is that, if the Equity Bonus program is
included in future Federal transportation funding legislation, Wyoming will not face an overall decline in
Federal funding. A small share of IM and NHS funds would be shifted to other programs if tolling were
implemented, but for the most part funding for these two programs would remain constant. However, if
the rules of the Equity Bonus program are changed in the future, or the program is eliminated, Wyoming
could lose a significant percentage of IM and NHS funding.

6.4 Roadway Maintenance Outlays
If  trucks diverted from I-80 in future years due to tolling, WYDOT would realize one major benefit  – a
reduction in annual I-80 maintenance expenses due to less wear on the highway.

Exhibit 38  shows an estimate of the decrease in pavement maintenance costs per year due to lower
truck and passenger traffic relative to a no-toll scenario. The decline in maintenance outlays was based
on the conservative assumption that every 1 percent reduction in traffic would result in a 0.5 percent
reduction in pavement maintenance costs. Under the revenue maximizing toll rate, 2025 pavement
maintenance costs would be roughly $25 million, $5 million (16 percent) below the $30 million cost
incurred under a no-toll scenario.

15 States must meet a minimum of one of the following criteria: 1) population density < 40 persons per square mile; 2) federal land
ownership > 1.25 percent; 3) population < 1 million persons; 4) median household income < $35,000; 5) 2002 fatalities per VMT >
1; 6) indexed state motor fuel tax > 150 percent of federal fuel excise tax.
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Exhibit 38: Impact of Revenue Maximizing Toll Rate on I-80 Pavement Maintenance Costs
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This estimate of the cost savings associated with tolling is supported by a 1990 Transportation Research
Board (TRB) Study16, which computed the annual roadway maintenance cost of each incremental truck
and passenger vehicle on California State Highways. After updating the cost estimates to 2009 dollars,
the study concluded that one additional truck on the highway costs roughly $5.94 in maintenance costs
per mile per year, and one additional passenger vehicle costs 6.5 cents per mile per year. Using the 2025
truck and passenger vehicle forecasts, as well as the out-of-state diversion rate of 21 percent, the TRB
study cost estimates would conclude that annual maintenance costs in 2025 would decline 19 percent,
close  to  the  PB  estimate  of  16  percent.  Thus,  the  PB  estimate  of  a  16  percent  annual  reduction  in
pavement maintenance outlays could be regarded as slightly conservative.

6.5 Local Business Impacts

As described in the State sales tax impacts section, vehicles diverting out-of-state under an I-80 toll
scenario would reduce the demand for various products along the interstate, which could cause a
negative ripple effect throughout the economy. The costs of this decreased demand on individual
industries throughout the State will be discussed in this section.

To determine the economic effects of lower demand for goods and services along I-80 on each industry,
an analysis was performed using input-output multipliers from IMPLAN17. Input-output models capture
the inter-industry linkages of a regional economy and estimate economic multipliers, which quantify the
effects of changes in final demand on employment, earnings, and economic output within a specified
county, region, or state. In this case, economic multipliers can be applied to the decrease in demand
along I-80 for certain goods and services to estimate three types of impacts: 1) direct; 2) indirect; and 3)
induced impacts. Each impact is defined as follows:

16 Gibby, R; Kitamura, R; Zhao, R. “Evaluation of Truck Impacts on Pavement Maintenance Costs”. Transportation Research Board,
Issue 1262, p.48-56. Abstract available online at: http://pubsindex.trb.org/document/view/default.asp?lbid=348192 .
17 IMPLAN is a widely-used input-output model application produced by the Minnesota Implan Group, Inc. The application uses
detailed input-output tables at the county, state, and national levels to estimate inter-industry relationships and economic
multipliers.
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�ƒ Direct  impacts would represent decreased spending on food and other convenience items,
vehicle supplies and services, and lodging along I-80 by truck drivers and passengers who divert
to out of State routes.

�ƒ Indirect  impacts  result  from  businesses  supplying  fewer  goods  and  services  to  the  food  and
convenience items, vehicles supplies and services, and accommodations industries due to lower
demand. Suppliers of these industries will also reduce production and work force if necessary to
adjust to the lower demand for their intermediate goods and services.

�ƒ Induced  impacts stem from the reduction in incomes faced by workers affected by the reduced
direct and indirect production in Wyoming.  A decrease in demand across various industries will
likely lead to reduced employment and earnings, and workers in these industries will therefore
have  less  disposable  income  to  spend  at  local  retail  shops,  restaurants,  and  other  places  of
commerce, further reducing economic activity.

The effects of truck and passenger diversion on employment in Wyoming are shown in Exhibit 39 . In
2025, it is estimated that the State would lose or forgo the creation of 1,712 jobs, or roughly 0.5 percent
of  the  employed  work  force  in  Wyoming,  due  to  less  I-80  traffic  than  that  expected  if  the  interstate
remains a free road.

Exhibit 39: Impact of Revenue Maximizing Toll Rate on Industry Employment in Wyoming
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As expected, the majority of the job loss (1,269 jobs or 74 percent) would occur in the industries directly
experiencing a decline in demand along I-80: convenience stores, restaurants, vehicle parts suppliers,
vehicle repair shops, hotels, trailer parks, and other lodging businesses. These jobs lost directly due to
lower traffic on I-80 are represented by the blue bars in Exhibit 39 .
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Nearly 200 indirect jobs and 246 induced jobs would be lost or forgone across all industries in Wyoming
in addition to the direct job losses. Industries experiencing the largest decline in indirect employment
include: professional services (31 jobs), administrative services (26 jobs), wholesale & retail trade (17
jobs) and food and convenience items (17 jobs). Workers who face lower incomes or unemployment due
to the decreased direct demand would induce the largest job losses in the food and convenience items
(46 jobs), health care (43 jobs), and wholesale & retail trade (32 jobs) industries.

The effects of reduced I-80 traffic under the revenue maximizing toll rate on industry-specific output and
labor income are shown in Exhibits 40 and 41 . Production across all  industries would be reduced by
$146.7 million in 2008 dollars relative to a no-toll scenario, and labor income would be $47.6 million
lower. In addition to the aforementioned industries, firms dedicated to manufacturing and real estate &
rentals will experience the largest declines in production, and health care workers will face the largest
decline in labor income.

Exhibit 40: Impact of Revenue Maximizing Toll Rate on Industry Output in Wyoming
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Exhibit 41: Impact of Revenue Maximizing Toll Rate on Industry Labor Income in Wyoming
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6.6 Construction Impacts

The physical expansion of Interstate 80, were it to occur, would generate a one-time economic benefit to
the State of Wyoming in the form of new jobs, output, and labor earnings. Civil engineers would need to
be hired to complete the design, planning, and management of the project, while hundreds of
construction workers would be needed to build the new third lane in both directions. In addition, other
industries would need to expand production to supply goods and services to workers planning, designing,
and executing the work, which means the project would provide broad-based benefits throughout the
State economy.

To estimate the economic impacts of the I-80 expansion project, the estimated annual construction cost
was assumed to represent an increase in demand for civil engineering construction services in Wyoming.
The  cost  of  each  contract  was  applied  to  economic  multipliers  for  the  civil  engineering  construction
industry from IMPLAN to determine the short-term benefits generated by the project.

Shown in Exhibit 42  below is the anticipated number of jobs that will be created and sustained in each
industry through each year of the expansion project.   The blue bars show the number of direct jobs in
the civil engineering construction industry to be created in Wyoming, and the green and tan bars show
the indirect and induced jobs created in other industries as a result of the project.
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Exhibit 42: Impact of I-80 Expansion on Job Creation by Industry
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In  total,  it  is  estimated that  4,110 full-time jobs would  be created by  the expansion project.  Assuming
that  construction  costs  are  equally  spent  each  year  of  the  expansion  project,  the  jobs  would  all  be
created in 2015 and continue through 2024, after which they would be terminated. About 44 percent of
the jobs created would be direct jobs in the civil engineering industry (1,811 jobs), while 35 percent
would be indirect jobs (1,424 jobs) and 21 percent would be induced jobs (875 jobs) created in other
industries.

The industries that are expected to see the largest number of indirect jobs created in Wyoming include
wholesale & retail trade (305 jobs), food and convenience items (192 jobs), professional services (153
jobs), manufacturing (127 jobs), vehicle supplies and services (99 jobs), and administrative services (97
jobs). Workers re-spending their additional earnings in the State will induce the most job creation in the
food and convenience items (163 jobs), health care (153 jobs), and wholesale & retail  trade (113 jobs)
industries.

It  is  also  important  to  analyze  the  quality  of  the  jobs  that  would  be  created  by  the  I-80  expansion
project,  which  can  be  most  easily  measured  by  the  number  of  jobs  created  at  various  levels  of
compensation. Exhibit 43  shows that the majority of jobs generated by the project would receive
compensation between $40,000 and $60,000 per year, indicating that the project would generate well-
paying jobs for the middle class that would help stimulate the regional economy.
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Exhibit 43: Breakdown of Job Creation by Earnings Range
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The amount of short-term economic activity generated by the replacement project is shown in Exhibit
44 . In total, the project would generate $727 million in real economic output (measured in 2008 dollars)
each year from 2015 to 2024.

Exhibit 44: Breakdown of Output Creation by Industry and Type of Impact
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This  economic  activity  would  also  carry  positive  tax  benefits  for  the  State,  county  and  municipal
governments, including higher sales, use, lodging, mineral severance, and property taxes. Though it is
difficult to accurately estimate gains in the level of each additional tax revenue stream, IMPLAN estimates
that total gains in State and local tax revenues could be roughly $16 million per year during the ten-year
expansion project.

6.7 Total Fiscal Impacts by Year

To summarize the findings from this chapter, tolling I-80 would create negative impacts to the following
stakeholders and revenue streams:

o State of Wyoming: annual fuel taxes, vehicle fees, sales taxes, and cigarette taxes

o Wyoming County and City Governments: annual fuel taxes, sales taxes, and lodging taxes

o Private Industry: annual labor income, employment, and economic output once tolling begins

The positive impacts of tolling the interstate, aside from the potential toll revenues generated, include the
following:

o State  of  Wyoming  (WYDOT):  Lower  annual  pavement  maintenance  costs,  one-time  sales  tax
increases during construction years

o Wyoming County and City Governments: one-time increases in sales and lodging taxes during
construction years

o Private Industry: one-time increase in labor income, employment, and economic output during
construction years.

The total fiscal impacts by stakeholder under the revenue maximizing toll rate in the Base Case scenario
are  shown  in Exhibit 45 . The effects of tolling on overall Federal funding will be neutral assuming
current regulations are extended, although a small level of funding would shift from the Interstate
Maintenance (IM) program to other Federal programs. Tolling impacts on State and local tax revenues
are expected to be positive during the construction period from 2015 to 2024, and then negative
throughout the rest of the forecast period. The impacts on the private sector also would be positive
during the construction period and then turn negative beginning in 2025 due to less traffic and demand
for goods and services along the I-80 corridor.

Exhibit 45: Summary of Fiscal and Other Impacts, Selected Years
(All Numbers Shown are in Million 2008 Dollars)

Impact Driver Impact Type 2015 2020 2025
Federal IM Funding 0.0 -0.7 -1.2
Other Federal Funding 0.0 0.7 1.2
Total Federal Impact 0.0 0.0 0.0
State Fuel Taxes 0.0 -2.6 -4.4
State Vehicle Fees 0.0 -1.2 -2.0
State Sales Taxes 0.0 -3.0 -5.2
Local Sales Taxes 0.0 -1.2 -1.9
Local Lodging Taxes 0.0 -0.3 -0.5
WYDOT Roadway Maintenance Outlays 0.0 1.1 3.2

Project Construction State and Local Taxes 16.0 16.0 0.0
Total State and Local Impact 16.0 8.8 -10.8

Truck and Passenger
Diversion Business Output 0.0 -83.8 -146.7

Project Construction Business Output 727.0 727.0 0.0
Total Business Impact 727.0 643.2 -146.7

Truck and Passenger
Diversion

Truck and Passenger
Diversion

Source: PB Analysis; Federal Highway Administration, USDOT; Minnesota Implan Group, Inc.
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7 Construction Business Cycles

7.1 US Construction Economy

Prior to 2002, construction cost escalation had a stable linear growth trend which was in line with general
inflation as measured by the Consumer Price Index (CPI).  Since 2002, the variance between construction
cost  escalation  and  general  CPI  inflation  (as  shown  in Exhibit 46 ), has significantly increased.  This
divergence between general inflation and construction cost escalation has been driven largely (although
not entirely) by volatile growth in key global commodity prices, particularly oil and steel. November 2008
through January 2009 saw the biggest widening in the variance, due in part to the run up in steel and
fuel prices from the second quarter of the year, which had impacts that lagged declines in overall
inflation.

While the current recession has changed the escalation environment for now, recovery and a resumption
of  global  economic  growth,  when  it  occurs,  is  likely  to  be  accompanied  by  a  return  to  the  upward
pressure on commodity and thus construction prices.

Exhibit 46: CPI, CCI, and Variance between the two from 1993-2009 18

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

In
de

x 
V

al
ue

-5

0

5

10

15

20

25

Index D
ifferen

ce (C
C

I - C
P

I)

Variance

CPI-US

CCI-US

Drivers of Recent Growth in U.S. Construction Costs

As mentioned above, construction cost escalation has deviated from general inflation in recent years.
Higher-than-average  inflation  cost  growth  has  been  partly  driven  by  a  supply  /  demand  imbalance  in
which suppliers and producers of construction components were unable to scale-up to meet rapidly
increasing demand. While higher prices would provide incentives to producers to meet rapidly increasing
demand, there are barriers to quick ramp-ups in supply in the construction component market.

18 Consumer Price Index (CPI) from Bureau of Labor Statistics (BLS); Construction Cost Index (CCI) from ENR.com; and PB
Analysis.
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Constraining factors include political alliances including OPEC control of oil production, limited natural
resources, physical timelines to bring on-line new production capabilities, localized competition for factor
inputs, exchange rates, trade barriers, decreased contractor competition, and market speculation.
Conversely, in the recent past the demand side was not subject to these same constraints. Global forces
including rapid growth in emerging economies (especially China), the residential construction boom in the
U.S., and highly leveraged access to capital for infrastructure investment all played a part in the demand
growth seen in the past five years.

The short term aggregate construction material and labor supply curve is somewhat inelastic (i.e.
elasticity is close to zero).  As the demand increased (i.e. an outward shift in the demand curve) due to
the factors outline above, the price disproportionately increased – thus triggering high construction cost
inflation ( Exhibit 47 ).  The long–run aggregate construction material/labor supply curve is relatively
more elastic, because producers and contractors will adapt to high demand requirements.

Exhibit 47: Short-term Aggregate Construction Material and Labor Supply/Demand

The three main factors that contributed to high construction escalation in the recent past (i.e., since
2003) include:

o Rapid growth in emerging economies

�x The rapid growth in emerging markets has driven demand for construction resources beyond
the capacity of global suppliers to respond.  While advanced economies have shown relatively
stable real GDP growth of between 1 and 4 percent, emerging economies experienced much
more rapid real GDP growth – for example, 8.3 percent in 2007. This trend is magnified in
the case of China, which experienced 13 percent real GDP growth in 2007.  Strong growth in
emerging economies requires large amounts of investment in civil infrastructure to support
increasing trade and mobility. Included in this spending were extensive infrastructure
improvements made by China in preparation for the 2008 summer Olympics.  In spite of the
current deep global recession, it is likely that emerging economies will return to high growth
in the next few years (although pre-recession growth rates may not be seen for some time).
The IMF is predicting some recovery in 2010 and a return to growth rates of greater than 6
percent by 2011.

o US residential / non residential construction bubble

�x Recent years have seen increased high real growth in both residential and non-residential
construction. Both categories reached growth rates of more than 7.5 percent in the last 5
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years19.  Though residential investment growth started its decline in 2003, growth in the non-
residential market continued to increase, with a peak in 2006, which perhaps delayed the
onset of the current recession.  The decline in residential and non-residential was also
observed in 2001, where the US economy experienced a relatively mild recession.
Conversely, the residential construction and housing markets were leaders in the drop-off of
the overall economy and play a significant role in the recent price drops of some construction
components.

o Ready access to capital

�x An essential driver to the housing boom was ready access to inexpensive capital. This driver
of growth helped to generate high demand for construction materials, equipment, labor and
other  inputs.    As  major  mortgage-backed  losses  in  the  end  of  2007  gave  way  to
bankruptcies and government bailout packages by the end of 2008, credit essentially dried
up for a period of months.  As banks move to protect their capital positions, loans have been
difficult to come by resulting in an uncertain situation for both private and public
construction. While these funds have begun to flow again (albeit at very low volumes), near-
term infrastructure spending will most likely be from the public sector.

7.2 Construction Escalation and Business Cycles
Historically, recessionary times have led to increased infrastructure spending; thus higher construction
cost escalation.  During a downturn, the Federal government has sought to bolster aggregate demand by
public works spending, stimulating economic growth. Exhibit 48  illustrates this concept, with
recessionary periods highlighted in green, showing a negative correlation between changes in GDP
(indicative of a recession) and CCI.  Of course, this behavior is highly driven by policy and politics.  Given
the recent infrastructure stimulus spending by the US government (and other governments such as the
European Union and China), a spike in construction costs is possible.

Exhibit 48:  Correlation between GDP and CCI from 1942-2008

19 Bureau of Economic Analysis, May 2009
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However, as Exhibit 49  illustrates over the past three quarters, construction cost escalation has
mirrored that of economic growth (measured in GDP growth).  Given the severity of the current economic
recession, it is likely for this low construction cost escalation phenomenon to continue until the economy
sees signs of recovery and until the infrastructure stimulus spending takes effect.  Given historical
correlations (as illustrated in Exhibit 48 ), the return to high construction escalation should lag economic
recovery by two to three quarters.

Construction cost inflation is heavily influenced by local factors and it is not uncommon for prices to grow
at a differential rate in Wyoming than national averages.  Major drivers for local differences include local
labor (union vs. non-union), transportation costs (especially for construction material prices such as
concrete, cement and aggregates), localized competition for factor inputs by similar projects and the local
contractor bidding environment.  However, given the trends in Exhibit 49 , construction escalation in
Denver (one of the nearest major metro areas to Wyoming) appears to be similar to that of national
trends.

Exhibit 49:  Correlation between GDP and CCI – Quarterly 2007 Q1 to 2009 Q2
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Exhibit 50  presents historical data for the rate of inflation of various construction cost components
between 1972 and 2007,  along with  general  CPI-U20. Each shaded area represents a recession period,
which is further illustrated by the growth rate in real GDP, also presented on the charts.

These charts highlight the significant volatility of construction inflation in periods of economic downturn,
such as the recession of the early 1990s or the more recent dot.com and high tech bust in 2001-2002.
The combination of the downward pressure on prices due to the current U.S. economic downturn and the
inflationary pressures on raw materials and commodities such as those typically used in the construction
industry (especially energy prices), is likely to result in a volatility similar to that experienced in previous
troughs of the business cycles.

The following charts also illustrate how construction cost escalation has tended to lag the recovery period
by a few years, especially in the last two cycles. Depending on the length of the current contraction, it is
likely that some of the construction cost components would experience a similar delay in responding to

20 Consumer Price Index for All Urban Consumers
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the economic recovery, thus making the overall construction inflation lag the US economy (as measured
by real GDP) by a year or so.

Over the last few years, some construction cost indices have grown at their highest rate in 25 years;
some  of  them,  such  as  steel,  increasing  as  much  as  30  percent  above  base  CPI  growth  rate.  This
suggests a disconnect between the domestic economy and global price pressure, which is expected to
remain one of the key drivers of construction price increases in the near future.

Exhibit 50: Business Cycle Analysis by Construction Cost Component, 1972-2007 21

7.3 Project Specific Cost Drivers
The following section highlights some of the key market factors and forces influencing prices for two of
the  major  commodities  that  would  affect  construction  costs  for  a  highway  project  such  as  the  I-80
expansion: crude oil and refined petroleum products, and concrete.

Oil/Refined Petroleum

Oil prices affect construction costs in a number of ways.   The price of oil directly affects highway costs
through asphalt binder prices.  Asphalt binder – a byproduct of the refining process – constitutes about
half of the materials costs of asphalt paving.  The remainder of the cost is comprised primarily of mineral
aggregates.  Asphalt  averages  about  20  percent  of  highway  costs  nationwide.   In  addition  to  its  direct

21 Source: Bureau of Labor Statistics (BLS) and Bureau of Economic Analysis (BEA)
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impact  on asphalt  prices,  the price  of  oil  affects  construction  costs  via  transportation  costs,  as  well  as
through generalized impacts on overall inflation, as energy prices drive up costs throughout the economy.

Oil prices are driven first and foremost by overall world demand.  Limited supply is the second major
driver, both due to OPEC controls, as well as limitations in refining capacity.

Because of high fixed costs, US refining capacity does not provide sufficient excess margin when demand
spikes,  or  when refineries  are  put  out  of  commission,  such as  after  Hurricanes Katrina  and Rita.   As  a
result, refined petroleum product prices can fall independently of oil prices on spot markets.  Additional
observations:

�x Of all global commodities, crude oil prices are by far the most sensitive to international political
relations and conflicts.  Political disruptions are always possible, and can result in shortages and
price increases at any time.

�x Because  crude  oil  is  commoditized  –  that  is,  it  is  sold  primarily  on  spot  markets,  rather  than
directly from country to country – bilateral exchange rate differentials are less important than the
overall status of the U.S. dollar against a market basket of currencies.

�x Economic growth in China, India, and the rest of the rapidly developing world, once it resumes,
will continue to place strong upward pressure on prices, particularly as world oil supplies reach
their theoretical “tipping point” and as new fields prove more expensive to tap.

Asphalt prices, as noted, are closely correlated with crude oil and refined petroleum prices, but there can
be a lag in the effect.  Engineering News Record (April 6, 2009) indicates that asphalt paving prices have
fallen in response to the precipitous drop in oil prices, but with a lag of 3 to 6 months.

As refined petroleum products resume their upward price trend after recovery, refiners will focus on
producing more gasoline and less asphalt binder, exerting more pressure on asphalt prices.

Cement/Concrete

Because of its weight and bulk, which make transporting expensive, and also because most of the non-
energy inputs can be procured locally, concrete (either ready mix concrete, Portland Cement, or pre-
fabricated concrete) is not generally shipped over very long distances.  Cement is the basic input to
concrete,  and  is  typically  less  closely  linked  to  local  supply  constraints  as  other  concrete  components.
Sand and aggregate prices can be highly localized due to high transportation prices of these heavy
materials. Cement is, therefore, easiest to analyze on a national level.

The price of cement is largely determined by the transportation costs involved in delivering the cement,
as well as energy prices used in production.  Because of the relatively high cost of shipping cement,
competition is generally maintained on a regional level.  Average transportation costs reported by U.S.
producers  for  shipments  within  50  miles  of  the  plant  were  $5.79  per  ton.   Average  shipping  costs
increased to $9.86 for shipments within 51 to 100 miles, to $14.53 for 101 to 200 miles, and to $18.86
for 201 to 300 miles.  The majority of cement produced in the U.S. is sold within 200 miles of the plant or
terminal of origin.

While cement is produced close to where it is used, cement production in the U.S. is dominated by
foreign owned conglomerates; CEMEX, a Mexican producer, has the largest market share in the United
States.   Because of a gap between U.S. domestic production capacity and demand, over 20 percent of
US  cement  is  imported,  from  Mexico,  Canada,  Thailand,  and  China.   Because  of  the  lower  costs  of
production, and the less restrictive air quality regulations in Mexico, the southern tier states of the US in
particular have relied fairly heavily on cement imports from Mexico.

Cement prices, as noted, are closely tied to transportation costs and energy costs in general.
Engineering News Record indicates that cement prices (Portland Cement) have fallen rapidly since
December.
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7.4 Construction Cycle Conclusions

While  history  can explain  some of  causes of  cost  variability,  no two business cycles  are  the same and
policy decisions that can severely impact oil prices cannot easily be predicted. This said, predicting
construction price trends can make a substantial difference in the cost of highway development,
especially if there is some latitude in the types of materials and timing of implementation.  Since WYDOT
may be afforded such latitude, both in the initial construction phase and in later rehabilitation phases,
and due to the very high cost of the proposed project,  construction cycle analysis should be performed
on an ongoing basis to help minimize the overall project cost.
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8 Federal Funding Programs
As noted in Section 6.3, Wyoming’s Federal funding levels are not expected to be impacted materially as
a result of tolling on I-80.  This section continues the discussion of Federal funding programs, providing
historical context and additional detail on the structure of programs. This section explores the Federal
funding  impact  of  tolling  on  I-80  and  the  potential  options  available  to  WYDOT  to  mobilize  Federal
monies to best support the future needs for their transportation network. Some of the major funds
through which Federal monies are apportioned to WYDOT are explained in the following sections.

WYDOT receives Federal funds through 29 of the 140 funding programs within the Safe, Accountable,
Flexible, Efficient Transportation Equity Act (SAFETEA-LU).  Many of these funds are stipulated to be used
on certain types of roadways and have other associated restrictions on their use.

Interstate Maintenance Program

The Interstate Maintenance (IM) program provides funding for resurfacing, restoring, rehabilitating and
reconstructing routes on the Interstate System.  The funds are subject to overall Federal-aid obligation
limitations and are available for a period of four years.  IM funds are apportioned to States based on a
combination of factors, with equal weights given to available interstate lane-miles, amount of travel on
the interstates (measured in total vehicle- miles traveled) and the State’s annual contribution to the
Highway Account of the Highway Trust Fund attributable to commercial vehicles.

IM funds may be redirected to other State appropriations such as the NHS, STP, CMAQ, HBRRP, or the
Recreational Trails apportionment, though the redirected funds cannot be greater than 50 percent of the
State’s total IM apportionment. Once redirected, IM funds can be used as per the guidelines stipulated
for the target fund.

In fiscal year 2008, the State of Wyoming received $56.4 million in IM funding, about 25 percent of its
total Federal authorization of $228 million in that year. 22 Exhibit 51  shows the historic apportionments
of Interstate Maintenance funds and Statewide and Interstate VMT’s.

Exhibit 51: Historical Interstate Maintenance Funds Apportionments and Annual Vehicle
Miles Traveled

Year Total Statewide
VMT

(Millions of
Vehicle Miles)

Interstate VMT
(Millions of

Vehicle Miles)

Interstate
Maintenance Funds

Appropriations
(Thousands $)

2003 6,065 2,792 41,321.00$

2004 6,178 2,867 47,205.00$

2005 6,264 2,861 45,651.00$

2006 6,396 2,925 45,846.00$

2007 6,549 2,989 52,622.42$

2008 6,403 2,883 56,396.72$

Source: WYDOT
Note: A factor of 365 was used to convert Daily VMT to Annual VMT

National Highway System (NHS)

This  program  provides  funding  for  improvements  to  rural  and  urban  roads  that  are  part  of  the  NHS,
including the Interstate System and designated connections to major intermodal terminals. NHS funds

22 The authorization figures quoted have been augmented by equity bonus and revenue aligned budget authority
funds, after penalty shifts.
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can also be used to fund transit improvements in NHS corridors, under special circumstances. In FY 2008,
the  State  of  Wyoming  received  $85.8  million  in  NHS  funding,  38  percent  of  its  total  allocation  for  the
year.

Surface Transportation Program (STP)

This  program  provides  flexible  funding  that  may  be  used  by  States  and  localities  for  projects  on  any
Federal-aid highway, including the NHS, bridge projects on any public road, transit capital projects, and
intra-city and intercity bus terminals and facilities. In FY 2008 STP provided $36.1 million or 16 percent of
the total Federal appropriations.

The Highway Bridge Replacement and Rehabilitation Program (HBRRP)

The HBRRP provides funds to assist the States in their programs to replace or rehabilitate deficient
highway bridges and to seismically retrofit bridges located on any public road.  In FY 2008, $12.1 million
in Highway Bridge Replacement funds were apportioned to WYDOT.

Congestion Mitigation and Air Quality Improvement Program (CMAQ)

This program provides funding for projects and programs in air quality nonattainment and maintenance
areas for ozone, carbon monoxide (CO), and particulate matter which reduce transportation related
emissions. WYDOT obtained $9.9 million through the CMAQ program in FY 2008.

As shown in Exhibit 52  in 2008, greater than two thirds of the total Federal funding came through two
Federal programs – the Interstate Maintenance funds and the National Highway System funds.

Exhibit 52: Federal Funding Programs Share of Total Federal Funds, FY 2008

Source: FHWA

The  funds  described  above  have  a  complex  system  of  apportionment  and  allocation  restrictions.   For
instance, IM funds are only available for maintenance and rehabilitation of the Interstates while STP
funds are eligible for use on almost any roadway. Exhibit 53  shows the major Federal funding programs
and their allocation restrictions.
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Exhibit 53: Federal Funding Program - Allocation Restrictions

Functional classification

WYDOT miles Interstate
Maintenance

National
Highway
System

Surface
Transportation
Program

Other
Programs
Depending
upon Projects

Principal Arterials Interstate: 914 �3 �3 �3 �3
Other NHS: 2,038 �3 �3 �3
Off NHS: 146 �3 �3

Minor Arterials Off NHS: 1,029 �3 �3
Major Collectors Off NHS: 2,208 �3 �3
Minor Collectors Off NHS: 266 �3
Local Roads Off NHS: 243 �3
Percent of WYDOT Miles eligible 13% 43% 93% NA
Percent of WYDOT's Federal Funding in FY 2008 27% 40% 17% 16%

Source: WYDOT and general Fund Appropriations for Highways, 2008
Note: Of Wyoming’s 27,831 road miles, WYDOT is responsible for 6,844 lane miles of highway.

8.1 FHWA Tolling Pilot Programs
Section 1216(b) of TEA-21 established a set of pilot programs which enable States to collect tolls on
Interstates, State Highways, bridges, or tunnels to support expansion, rehabilitation, or reconstruction
projects.   Most  of  these  programs  were  extended  in  SAFETEA-LU.  Each  of  these  programs  must  be
applied for and has a limited number of “slots” that were made available at the time the legislation was
put into law.  A brief description of some of these programs is provided below.

Express Lanes Demonstration Program

This program allows for tolling on select facilities to manage high congestion levels, reduce emissions or
finance additional interstate lanes for the purpose of reducing traffic congestion.

Qualified demonstration projects could include, variable price schemes, HOV exempt tolling,
implementation of automatic toll collection in express lanes to reduce congestion, and other similar
projects. This program could also be applied to a modified truck-only-toll (TOT) lanes construction.

A total of 15 demonstration projects can be allowed through this program. Toll revenues collected under
this program have to be directed, in order of priority, to debt service, reasonable return on private
investment, operating and maintenance expenses.

Interstate System Reconstruction & Rehabilitation Pilot Program (ISSRRP)

This program authorizes up to three exiting interstate facilities to be tolled in order to provide for
maintenance and rehabilitation of the Interstate. One slot of the original three available under this
program is still open.

The program does not permit IM funds to be used on the facility from which tolls are being collected. The
apportionment of the funds to the State, however, does not necessarily change due to the act of tolling
under this program.  All funding received by the State would have to be used on other interstate facilities,
following the IM program criteria.   In the case of Wyoming, tolling on I-80 would result in all IM funding
received being restricted to use on Interstates 25 and 90.

Title 23 United States Code (U.S.C.) Section 129 Agreement

Section 129 Toll Agreements allow federal participation in activities such as the construction or
improvement of a toll facility or, if the State plans to convert a free highway or a bridge or tunnel,
roadways originally constructed with Federal-aid funds to a toll facility. An agreement is executed
between the State and the Federal government under Section 129 (a)(3) that allows the State to collect
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tolls and requires that all toll revenues be directed in order of priority to, debt service, reasonable return
on private investment, operation and maintenance including reconstruction, resurfacing, restoring and
rehabilitation work.

This program essentially allows for five types of tolling:

o Initial construction (except on Interstate System) for toll highways, bridges and tunnels, including
their approaches;

o Reconstruction, resurfacing, rehabilitation and restoration of any existing toll facility;

o Reconstruction or replacement of free bridges or tunnels and conversion to toll facilities;

o Reconstruction of a Federal-aid highway system (except on an Interstate System) and conversion
to a toll facility;

o Preliminary studies to determine the feasibility of the above toll construction activities;

While the program does not specifically include provisions for tolling existing Interstates, FHWA
representatives suggested that negotiating a Section 129 agreement for I-80 in Wyoming may be a viable
alternative to the pilot programs, as they are one the most flexible of the available tolling alternatives.
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9 Financial Feasibility and Scenarios
Since the summer of 2008, problems in the financial markets have reverberated throughout the economy
and created many new challenges for infrastructure development.  Most large highway projects rely on
financing of some type and this project has been initially proposed as a fully financed project with non-
recourse toll revenue bonds.  While the proposed project is an expansion of an existing roadway with a
long history of traffic, there are still significant risks that must be borne by bond holders and other
partners  in  the  project.   Some  of  these  risks  can  be  mitigated  by  WYDOT  while  others  should  be
transferred to the parties who are best able to provide mitigation.  This section discusses certain
assumptions used in the Base Case conceptual finance plan that have changed over the past 12 months
and suggests potential options for improving the project’s financial position during implementation and
operation.

9.1 Financial Market Changes
Between 2000 and 2007, the housing sector grew at unprecedented rates, both in terms of sales volume
and  home  prices.   This  growth  was  experienced  nationwide  (and  internationally),  but  was  focused  in
certain markets including southern California, Nevada, Florida, and many major metropolitan areas.
Some lending practices that were employed during this time were unsound and resulted in negative
equity situations for many home-owners.  In 2007, as some home-owners began to default on their
loans, it became apparent that the economy was heading towards a recession.  In a short period of time
between 2007 and 2008, home foreclosures grew to record levels followed by growth of the inventory of
new and existing homes for sale.  As inventories grew, prices fell, making it more difficult for struggling
home-owners to find financial relief.  Behind the scenes, the institutions that invested heavily in mortgage
backed securities found themselves over-leveraged and began to default on their obligations, creating a
global  financial  crisis  that  made itself  apparent  to  the world  with  the major  U.S.  stock  market  crash in
October of 2008.

Since the fall of 2008, lending markets in the US and abroad have been in general disarray.  Funds are
generally not available to lend, and for several months in the beginning of 2009, virtually no municipal
bonds were being sold.  Interest rates grew and bond insurance, once commonly used to improve the
credit  ratings  of  toll  revenue  bond  issues,  was  no  longer  available.   These  conditions  are  expected  to
continue until the economy emerges from the recession, but the future of lending terms to fund toll road
development is very uncertain.

It is assumed that markets will stabilize over time, certainly by the time a transaction for the proposed I-
80 project is contemplated.  This said, there are several ways that project sponsors can improve the
marketability of their projects by reducing the risk transferred to investors and being active partners in
the project’s development and implementation.   Some of these options and approaches are explored in
this section.

9.2 Financial Scenarios
The Phase 1 Report outlined a basic financial structure where a single bond issue was sold, consisting of
Current Interest Bonds (CIBs) and Capital Appreciation Bonds (CABs).  CIBs are standard mortgage style
bonds which have regular annual or semi-annual principal and interest payments.  Payments on CABs are
deferred to a later date, and, as such, accrue more interest.  CABs commonly play a part in toll revenue
bond structures because of the inherent growth of toll revenue streams that limits the number of CIBs
that can be issued at the project’s outset.

A basic financial structure, as was outlined in Phase 1, is useful in judging the initial financial feasibility of
a project, though there are other options and enhancements that can increase the value of the toll
revenue stream in a financing.  While we do not expect the current, historically tight credit markets to be
maintained in perpetuity, some recent changes to credit criteria for toll roads will live on well after the
economy rebounds from the recession.  These include:
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1) CIB / CAB Split –  CABs are an inherently more risky type of financing instrument than CIBs due
to the fact that CAB principal and interest payments are deferred to the end of the repayment
period.  As such, the ‘market’ has established a cap on the proportion of CABs that a bond issue
could make up and be successfully sold to investors.  Clearly this is not a hard and fast rule, and
many variables play into the marketability of a bond issue, but generally a toll  road bond issue
should not have more than 35 percent of the debt in CABs.  Having more than 35 percent could
cause the bonds to be considered overly risky or unfavorable and underwriters may be unable to
sell all of the bonds, thus terminating the entire transaction.

The  Phase  1  financial  feasibility  included  over  40  percent  of  the  debt  in  CABs.   Reducing  the
proportion of CABs in the financing will have a negative impact on the overall bond proceed from
toll  revenues.   The  transactions  modeled  as  part  of  the  Phase  2  work  have  a  CAB  proportion
ceiling of 35 percent.

2) Series of Bond Issues –  The longer the duration of time between when a bond transaction
closes and the toll road opens for service (and revenue generation) the more risk is involved for
investors.  It is beneficial to reduce the amount of time that a project is under construction, not
only because interest must be capitalized and paid later, but the risks inherent to construction
(delays due to unexpected circumstances) can cause the overall cost of borrowing to increase.

Phase 1 assumed only one bond issue at the outset of construction and that pre-completion
tolling would begin soon after in order to begin repayment of debt prior to the roadway’s
construction being completed.  In the Phase 2 financial scenarios, a similar pre-completion tolling
approach will be used, but the approach will be modified to finance, construct, open, and toll five
individual sections of the roadway in succession.  This is a less risky overall approach, which
should be better received by the market than the single debt issuance approach modeled in
Phase 1.

3) 40 Year Debt Maturity –  Long-term tax exempt (municipal) debt generally ranges in maturity
from 20 to 40 years.  The longer the maturity, the more up front funds can be generated, though
longer maturity debt usually has a higher interest rate.  40 year debt is not uncommon, but some
programs (including the USDOT TIFIA program) limit  debt maturities to 35 years.  Some of the
Phase 2 financing scenarios take advantage of loan programs such as TIFIA (discussed below) in
an attempt to reduce the project’s overall weighted average cost of capital.  As such, all Phase 2
financing scenarios use a 35 year debt maturity.  Holding all else constant, lowering the maturity
of the debt will decrease the bond proceeds from a given revenue stream, though if TIFIA is
used, the reduction in the overall  cost of capital  should make up for any negative impact from
shortening the maturity.

These three updates to the I-80 toll revenue financial model reflect changes to the financial markets and
credit criteria that we expect to extend into the future beyond the impending economic recovery.  With
these changes to the general assumptions of the financial model, the financial capacity of the Base Case
project outlined in the Phase 1 report increases by approximately 12 percent from $3.21 billion to $3.38
billion.23

Section  4  of  this  report  discusses  adjustments  made  to  the  diversion  and  traffic  model,  resulting  in
revised toll revenue projections for the Base Case toll configuration and two other toll configurations (toll
scenarios 1 and 2).  The gross toll revenue forecast and operating cost of each of these scenarios varies,
resulting in a range of net revenues that were used to calculate bonding capacity.

While the assumptions used to develop the estimates of the Base Case (described above) are considered
reasonable and representative of the most likely scenario given current information, a financial sensitivity
analysis was conducted to show what the impacts of using other financing and credit enhancement
mechanisms would be on the project’s bonding capacity.  Two variations to the financing assumptions

23 There are many variables at play impacting the revenue and financial outcomes, such that the Base Case financial capacities from
Phase 1 and Phase 2 analyses are not directly comparable.
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were explored.  Both are upside scenarios that are meant to improve the financial capacity of the toll
revenue streams.  The first involves using the USDOT TIFIA program to lower the cost of capital and the
second discusses ways that the State of Wyoming could reduce the borrowing costs for the project.

1) Subordinate Debt & TIFIA –  The Transportation Infrastructure Finance and Innovation Act of
1998 (TIFIA) established a Federal credit program for eligible transportation projects of national
or regional significance under which the U.S. Department of Transportation may provide three
forms of credit assistance – secured (direct) loans, loan guarantees, and standby lines of credit.
The program's fundamental goal is to leverage Federal funds by attracting substantial private and
other non-Federal co-investment in critical improvements to the nation's surface transportation
system.   The  USDOT  awards  credit  assistance  to  eligible  applicants,  which  include  state
departments of transportation and special authorities.  Projects must meet certain criteria to
qualify for a TIFIA credit, including;

o Must be large surface transportation projects (over $50 million)

o Senior project debt must be rated “investment grade”

o Dedicated revenues must be pledged to repay the TIFIA loan

The rules of TIFIA limit its contribution to the overall project to 33 percent of eligible project
costs.  There are two major benefits of incorporating a TIFIA loan into the financing structure.
First,  the rate at which TIFIA funds are lent is considerably lower than typical subordinate debt
rates.  Second, the TIFIA program allows lower debt service coverage ratios to be used in sizing
the debt.

2) Wyoming State Credit Enhancement –  Traffic on new toll  roads is very difficult  to predict.
Economic, engineering, and financial consultants typically spend years researching a toll facility to
understand the variables that will impact traffic before working with rating agencies to secure
favorable credit ratings so that toll revenue-backed debt can be issued for the project.  Having
witnessed many US toll roads fall into financial distress soon after the initial financing, rating
agencies have continually revised their criteria for awarding “investment grade” ratings to toll
roads with more stringent terms, particularly for greenfield toll  roads.  The fact that I-80 has a
long traffic history would benefit the bonds’ potential credit rating if a transaction was pursued.

Rating agencies examine the risks inherent in a project to see if there is any uncommon exposure
to the issuer, which is passed on to the bond investors.  The issuer, on the other hand, presents
the rating agency with information on risk mitigation strategies to temper the perceived project
risk and potentially relax some of the credit terms that can reduce the funds that can be raised in
a financing.

3) Backstopping: One common approach to reducing the debt’s risk is for a government entity
with other more diverse revenues to provide a full or partial revenue backstop.  This means that
the government entity would pledge its resources to pay some or all of the project’s debt service
if project revenues are unable to cover the payments.  The government entity in this case would
most likely be the State of Wyoming and the backstop could come from a specific source or from
general revenues.  A State backstop would clearly shift  some risk from the bond holders to the
State.  The benefit of the State assuming this risk could be a decrease in the required coverage
ratio and / or more favorable interest rates.

The conceptual State backstop financial sensitivity modeled assumes that the State would pay a
maximum of 1/3 of the project’s debt service on an annual basis if project revenue is insufficient.
In exchange for this pledge, the debt service coverage ratio on senior bonds is reduced from
2.0X to 1.75X.

4) State Lending:   Another way the State could assist in reducing the project debt’s risk would be
to provide cash flow for the project’s construction up-front with the expectation of full repayment
of this investment once the project toll revenue bonds are issued.  This concept has been used
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by many states  that  have State  Infrastructure  Banks,  though in  most  cases,  these banks were
capitalized with Federal funding.

In this case, the State would lend construction funds to WYDOT in amounts necessary to fund
construction phases on a biannual basis.24  At the end of each phase, tolling on that portion of
the roadway would begin, bonds would be issued for that portion of the roadway, and the bond
proceeds would repay the State.  This process would be repeated for each successive phase until
the project is completed, all debt has been issued, and the State has been completely repaid.

Delaying  the  issuance  of  debt  until  the  roadway  phases  are  open  for  use  would  create
opportunities for reducing the overall project cost, including;

o Lowering accrued interest costs (capitalized interest) during construction

o Lowering long-term interest rates due to the elimination of construction risk

o Achieving more favorable credit ratings due to higher certainty of traffic volumes, as
the analysis will be updated just prior to or perhaps after the roadway is opened

The conceptual State lending financial sensitivity modeled assumes that the State would pay for
the  construction  of  each  phase  and  debt  would  be  issued  after  the  phase  was  completed  (as
opposed to before construction start).  Under this scenario, it is expected that the long-term
interest rate on the debt could be reduced by 50 basis points.  Additionally, capitalized interest
costs  would  be  eliminated,  saving  the  project  about  $270  million  over  the  five  phases  of
construction.

9.3 Project Build Scenarios
The Base Case project represents a full build-out of I-80 to three lanes in each direction, with a project
cost  estimated  at  close  to  six  billion  dollars.   While  the  Base  Case  may  provide  the  most  safety  and
congestion  relief  benefits,  there  is  a  spectrum  of  build  options  that  would  cost  considerably  less  and
necessitate lower toll rates on the facility.  Two additional build scenarios were evaluated to shed light on
these options.

First,  a ‘no build’  scenario was developed to show the toll  rate that would be needed to cover only the
operations  and  maintenance  costs  of  the  facility.   Though  no  roadway  expansion  would  be  performed
under this scenario, tolling operations and approximately $115 million in roadway maintenance funding
would be generated from toll revenues each year.25  A  toll  rate  between  $30  and  $35  per  truck  and
between $3.00 and $3.50 per car could be expected to cover these costs.

Section  2.3  noted  a  collection  of  capital  improvements  outlined  by  a  2008  WYDOT  study  that  are
expected to improve safety on I-80.  The cost of these safety improvements has been estimated at
between $350 and $400 million in year of expenditure dollars.  A toll rate between $45 and $50 dollars
for  a  truck  and  between  $4.50  and  $5.00  for  a  car  would  be  expected  to  cover  the  cost  of  these
improvements.

An  important  note  should  be  made  regarding  the  $45  to  $50  dollar  toll  range  cited  for  the  safety
improvement scenario.  This was calculated using a 15-year bond maturity as opposed to a 35-year bond
maturity as used in the Base Case.  This shorter bond maturity was used to highlight the fact that the
length  of  the  bond’s  maturity  can  significantly  impact  the  toll  rates  needed  to  support  a  given  set  of
capital improvements.  This latitude is provided by the lower capital improvement cost not requiring the
use of toll revenue maximizing rates.

24 The amount lent to WYDOT would vary by construction phasing, but could generally be sized to discrete portions of the project
that could be completed in one to three years and opened for use.  The phasing schedule assumed in this analysis is five concurrent
two year phases with one bond issue of approximately $600 million for each phase.
25 Toll rate would be set such that $115 million would be generated in the first year of operations (2015) and this amount would be
increased each year with expected cost escalation at 5%.
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Options for toll rate setting could include an initially higher toll being set for a shorter amount of time (i.e.
15 years)  after  which the toll  could  be significantly  reduced to  cover  only  O&M costs.   Alternatively,  a
much lower initial toll level could be established but would have to be in place for a longer term (i.e. 30
years) before the debt was repaid and toll could be reduced.  Similarly, a given toll rate (and resulting
revenue stream) will translate into different capital amounts, depending on the length of time over which
the revenue stream is capitalized.

The  following  simplified  analysis  provides  an  order  of  magnitude  comparison  of  the  potential  bond
proceeds that could be generated by net toll revenues under various toll rate scenarios given two
alternatives for the length of the bond’s maturity.  The basic assumptions for each of the debt issuances
include 2.0 times coverage and a 6% average bond yield.

Exhibit 54  presents a comparison of the bond proceeds generated under these alternatives.  The bond
proceeds listed would be used to fund construction, maintenance, bond issuance costs, reserve accounts,
and capitalized interest during construction.  The table shows that increasing the bond maturity (debt
term) from 15 to 30 years increases the bond proceeds by 75% to 80% at a given rate.  It also shows
that a toll level of roughly $65 dollars over 15 years would yield about the same bond proceeds as a toll
rate of $35 over a 30-year term.  These tradeoffs represent key policy issues that will be need to be
addressed as the project is developed.

Exhibit 54:  Comparison of Toll Rates and Bond Proceeds

$35 $45 $55 $65

15 Years $570 $760 $930 $1,010

30 Years $1,000 $1,330 $1,660 $1,830

Toll Rate
Debt Term

There are several financing approaches from the combinations of tactics outlined in Section 9.2 that could
be used to reduce the overall  cost of capital  expansion and possibly eliminate the need to issue bonds
altogether,  depending on the magnitude of  the capital  needs.   For  instance,  the State  could  set  up an
internal lending agreement with WYDOT to provide project financing at more favorable terms than the
capital markets, thus reducing the length of time that initially higher toll rates would need to be charged.
Alternatively, toll rates could be set artificially high for a short period of time (3 to 5 years) to generate
excess  cash  reserves  for  use  in  pay-as-you-go  project  funding.   Such  an  approach  should  be  carefully
evaluated as changing toll rates to generate excess reserves could disrupt operations and distort revenue
forecasts, negatively impacting the facility’s credit profile.  Spreading capital projects over time will also
increase the overall cost of construction due to cost escalation.

9.4 Financial Conclusions
The bonding capacity of each scenario varies based on the financing enhancements that are employed.
While  each  produces  a  robust  bonding  capacity  with  at  least  $3.4B  in  proceeds  that  can  be  used  for
construction, the utilization of TIFIA financing, as well as some form of State bond enhancement will be
needed given the current configuration of the project, associated construction costs, and timing.  As the
project continues to move forward, the financial analysis will need to be refined in light of existing market
conditions and updated construction cost and staging assumptions.

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 current year $2.1 billion to $3.5 billion) and pushing the project out
in time from a 2010 start to a 2015 start resulted in a year of expenditure cost increase to nearly $6.0
billion, more than double that which was previously estimated.
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Exhibit 55  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 55: Financial Feasibility Scenario Assumptions and Bonding Capacity 26

Scenario
Overall Coverage

Requirement
Bonding
Capacity

Project Surplus
/(Shortfall)

Base Case 2.0x $3,379.6M ($2,577.0)M

Base Case with TIFIA 1.67x $3,796.2M ($2,160.5)M

State Backstop 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 could also be
eliminated through value engineering, adjusting the scope of the project, accelerating the project, or
through a  State  lending program which could  eliminate  $200 to  $300 million  in  interest  costs  from the
project.  Given the current results of the financial analysis, the Base Case project appears viable despite
the relatively small funding shortfall that exists.  If the size and scope of the capital expansion and safety
improvement aspects of the project were reduced, a lower toll rate structure that is more amenable to
the traveling public and requires less outside credit enhancement could be implemented.

26 Complete sources and uses tables and debt service tables are presented in Appendix B for each scenario.
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10 Public Outreach
Public outreach is a critical element of any major change in transportation infrastructure or policy.
Generally public outreach is done as part of the environmental stage of project development and while
this is largely a technical study, a public information dissemination and opinion gathering campaign was
conducted.  Five public meetings were held in cities and towns across the I-80 corridor in June of 2009,
including Cheyenne, Laramie, Rawlins, Rock Springs, and Evanston.  Responding to the sentiment that
northern residents of the State were not easily able to attend the meetings, two additional meetings were
held later in July in Casper and Gillette.

The meetings generally consisted of a short presentation on the Study’s background and 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 meetings
were covered in local newspaper, radio, and television.

Appendix A contains all of the comments received from the public at each of the public meetings, as well
as the letters received by WYDOT from individuals before and after the meetings were held. 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  residents  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
I-80 in addition to a fuel tax amounts to double taxation.

Many residents suggested that the government should raise fuel taxes instead of charging a toll.
According to these residents, such an increase is merited since Wyoming’s fuel tax is one of the
lowest in the country and is substantially lower than that of its neighbors.

o Interstate maintenance needs should be funded by the Federal government, not by the states.

o Trucks that use I-80 will not be able to afford a toll of 30 cents per mile, and thus will divert to
alternate routes.

o Wyoming residents who use I-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 I-80. Trucks should pay the tolls if they cause the damage.

o 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.

There was generally little support for the tolling concepts from the people who attended the public
meetings.  The most staunch opposition was from independent truck operators, local businesses
(especially those related to the trucking industry such as diesel mechanics and other support services),
and citizens concerned about the current Federal administration’s approaches to dealing with the
recession (mainly the Federal stimulus and bailout packages).

A short survey that asked questions related to peoples’ use of I-80 was circulated at each of the meetings
and collected to obtain additional feedback.  Five questions were used to obtain the respondents county
of residence, frequency of use of I-80, purpose of the trip, and destination.  The survey was distributed
at public meetings and was available electronically on the tolling study website27.   The  results  of  the
survey given below include all responses received prior to September 24, 2009.  Explanations below the
tables reference the adjusted relative frequency, as this is the most accurate way to gauge the responses
of those respondents who completed the survey.

27 http://dot.state.wy.us/wydot/site/wydot/I-80_tolling_study
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Question 1: Are you a resident of:

Choices
Absolute

Frequency

Cum.
absolute

frequency
Relative

frequency

Cum.
relative

frequency

Adjusted
relative

frequency

Cum.
adjusted
relative

Laramie County 52 52 16.46% 16.46% 18.64% 18.64%
Uinta County 30 82 9.49% 25.95% 10.75% 29.39%
Albany County 30 112 9.49% 35.44% 10.75% 40.14%
Other County in Wyoming 19 131 6.01% 41.46% 6.81% 46.95%
Carbon County 43 174 13.61% 55.06% 15.41% 62.37%
Other 35 209 11.08% 66.14% 12.54% 74.91%
Sweetwater County 70 279 22.15% 88.29% 25.09% 100.00%
Not answered: 37 316 11.71% 100.00% - -

Sum: 316 100.00% 100.00%

A majority of respondents (25 percent) are residents of Sweetwater County.  Approximately 81 percent
were a resident of a county which the project passes through.  Therefore, a majority of respondents live
near the project.

Question 2: How often do you use Interstate 80 in Wyoming?

Choices
Absolute

Frequency

Cum.
absolute

frequency
Relative

frequency

Cum.
relative

frequency

Adjusted
relative

frequency

Cum.
adjusted
relative

Four or more times per week 120 120 37.97% 37.97% 43.17% 43.17%
One to three times per month 48 168 15.19% 53.16% 17.27% 60.43%
Two to three times per week 49 217 15.51% 68.67% 17.63% 78.06%
Once every two to six months 27 244 8.54% 77.22% 9.71% 87.77%
Once per week 22 266 6.96% 84.18% 7.91% 95.68%
Less than once every six months 12 278 3.80% 87.97% 4.32% 100.00%
Not answered: 38 316 12.03% 100.00% - -

Sum: 316 100.00% 100.00%

Most of the respondents travel on I-80 four or more times per week; the highest frequency tested in the
question.  A majority of respondents (69 percent) use I-80 at least once per week.  This indicates that a
majority of respondents are frequent users of the facility.

Question 3: What is your most common reason for using Interstate 80 in Wyoming?

Choices
Absolute

Frequency

Cum.
absolute

frequency
Relative

frequency

Cum.
relative

frequency

Adjusted
relative

frequency

Cum.
adjusted
relative

Commuting to work 55 55 17.41% 17.41% 19.78% 19.78%
Business (other) 52 107 16.46% 33.86% 18.71% 38.49%
Shopping 29 136 9.18% 43.04% 10.43% 48.92%
Recreation 42 178 13.29% 56.33% 15.11% 64.03%
Freight or Shipping 38 216 12.03% 68.35% 13.67% 77.70%
Other 62 278 19.62% 87.97% 22.30% 100.00%
Not answered: 38 316 12.03% 100.00% - -

Sum: 316 100.00% 100.00%

The most common reason reported for using I-80 was ‘other’ (22 percent), followed by commuting to
work (20 percent).  An estimated 38 percent of trips are work or business related, while 39 percent are
non-work trips.
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Question 4: How often do you make the trip referenced in question #3?

Choices
Absolute

Frequency

Cum.
absolute

frequency
Relative

frequency

Cum.
relative

frequency

Adjusted
relative

frequency

Cum.
adjusted
relative

Four or more times per week 110 110 34.81% 34.81% 39.57% 39.57%
One to three times per month 62 172 19.62% 54.43% 22.30% 61.87%
Two to three times per week 45 217 14.24% 68.67% 16.19% 78.06%
Once every two to six months 30 247 9.49% 78.16% 10.79% 88.85%
Once per week 19 266 6.01% 84.18% 6.83% 95.68%
Less than once every six months 12 278 3.80% 87.97% 4.32% 100.00%
Not answered: 38 316 12.03% 100.00% - -

Sum: 316 100.00% 100.00%

Responses to Question 4 were similar to those given in Question 2.  The most chosen response was ‘Four
or more times per week’ at 40 percent.  Approximately 63 percent of respondents indicated that they
traveled on I-80 for the purpose specified in Question 3 at least once per week.

Question 5: What is the most common destination of the trip referenced in question #3?

Choices
Absolute

Frequency

Cum.
absolute

frequency
Relative

frequency

Cum.
relative

frequency

Adjusted
relative

frequency

Cum.
adjusted
relative

Cheyenne 45 45 14.24% 14.24% 17.11% 17.11%
Evanston 12 57 3.80% 18.04% 4.56% 21.67%
Green River 19 76 6.01% 24.05% 7.22% 28.90%
Laramie 45 121 14.24% 38.29% 17.11% 46.01%
Rawlins 16 137 5.06% 43.35% 6.08% 52.09%
Rock Springs 32 169 10.13% 53.48% 12.17% 64.26%
Salt Lake City 27 196 8.54% 62.03% 10.27% 74.52%
Wamsutter 9 205 2.85% 64.87% 3.42% 77.95%
Other Location 58 263 18.35% 83.23% 22.05% 100.00%
Not answered: 53 316 16.77% 100.00% - -

Sum: 316 100.00% 100.00%

The most common trip destination for survey respondents was an ‘other location,’ although Cheyenne
and Laramie were the largest single destinations cited by respondents; both cities had the same response
rate.
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Cheyenne

�x I am opposed to tolls on I-80 for passenger or recreational vehicles.

�x What is the cost of administering/managing toll road?  Will it create another
department to operate toll road?  Is it equitable to collect toll from truckers only?  Need
to flesh out proposal to determine costs to drivers.  Toll cost is bottom line concern for
most people.

�x .30 cents a mile is a joke

�x I am totally against tolling.  A fuel tax would be much more cost effective and cheaper to
institute.

�x I am opposed to tolling I-80.

�x No toll road or booth stations if we have to do it with a fuel tax.  No road just for trucks
only.

�x  Tolling should not be utilized until excise tax options are fully explored.  There is a huge
disparity current between Wyoming and surrounding states.  There will be a
disproportionate burden placed on certain users, just like Secretary Peters recognized in
the Pennsylvania proposal.

�x Tolling is not the answer.  You need to use microphones and speaker equipment for
presenters and responses.







Evanston

�x How will this impact the local traffic in the I-80 corridor.

�x Semi-trucks are the biggest detriment to Highway I-80.  Speed and heavy loads tear up
asphalt in winter as well as summer.  Their speed should be enforced and bigger fines
applied.  I do not think it should be tolled interstate.

�x We Do Not Want a Toll Road!  We do not believe in statistics (they lie).  The federal
government should and must fund this interstate for maintenance and state DOT should
do state roads.  (Get rid of the U.N.)  The proper role of government is police and fire
protection.  Get us out of the UN.  Abolish all federal agencies. Get the UN out of U.S.
Stop the east infection in Wyoming.  Toll roads are an “Eastern Idea” – We will cut your
money off.  All this scheme by the current administration is for is the continued horrible
looting and robbing of Wyoming and other states citizens and companies.

�x I-25 should be included.

�x Cheyenne to Mtn. View.

�x Put money towards “high speed rail” for trucks

�x Good luck with the study.

�x The trucking industry would be screwed.  Recreational travel would be downsized
tremendously.  It’s hard enough to get by these days let alone more money for the state
to spend on roads.  What is Wyoming doing with the other 50 million that is to be used
in 2009 for the highway rebuilding?  However, if this toll stimulus was guaranteed to
create at least 50,000 jobs for strictly Wyoming residents, I wouldn’t mind paying a
small toll, about 5 cents per mile for everyone.

�x I think a tolling location in the middle of state would be better than on each state line
because you have a lot of people in Evanston who visit Utah more than traveling to the
other side of the state.

�x There is no other way to travel east or west.  We would be trapped with no other choice
but to pay the toll.  Terrible tolls never stay the same, just look at the bridge tolls in New
York.  They started off at 25 cents now $5 to $10.

�x Collecting tolls for only partial trips would not pass constitutional muster under equal
protection trucks that have 20 times the impact but would only pay 10 times as much as
a car.  Ton mile is the fairest way.

�x Tax on citizens who live on I-80 corridor but not the rest of the state; either toll or fuel
tax would kill the tourist industry in our state.  You can visit Jackson, Yellowstone, Devil’s
Tower without traveling I-80.  Many of our industries hurting (oil, gas, ag) because of
federal actions – now putting us in unsafe cars to travel down I-80.  Let’s fight for state
rights and get Wyoming back in control of our roads and traffic-mineral tax flowing
again.



�x Will kill tourists.  Will money stay in state?  Will locals work on jobs?

�x Concern about diversions onto other Wyoming roads – more truck traffic, more
damage, higher costs on roads not meant to handle that much truck traffic.

�x No tolls.  It will kill Wyoming economy.

�x IFTA s already cover cost of the road.  With the absence of US 30 across Wyoming you
have enough money – quit donating to local governments.  You should never spend
money on landscaping – let local governments beautify through their towns.

�x Very good, informative presentation by Wyoming DOT people.  Looks like double taxing
on truckers.  With the lack of revenue, how much per gallon would the fuel tax have to
be raised and stay with present Port of Entry system?

�x I favor of improving I-80 and a toll may be a way to do so.  Several points that need to
be considered are:  3 lanes each way are needed with restrictions on trucks; an
alternate route to I-80 to travel east to west is needed; any monies generated by
taxes/tolling must stay in the state of Wyoming and be put back to the I-80 only and not
allowed to be paid into administrative/collection costs; pay funds for road work only to
U.S. (domestic) firms and give Wyoming firms preference; make sure WYDOT controls
any funds  be from taxes or tolls and no outside federal control.

�x Times are hard.  It’s a lousy situation.

�x In my opinion and that of others in the community, with an economy in as poor of state
that it is, this will be the final nail in the coffin for many towns and businesses along I-80.
There are too many businesses and individuals that depend on the level of traffic and
travelers on I-80.

�x We have no options living here in Wyoming but to use I-80 to go east or west.  The
burden on your residents is fatally unfair.  The government already charges us for
highways in gas taxes.

�x We are a small trucking company.  We will be paying this toll out of our pockets.
Shippers and brokers will not reimburse us for this expense.  It will be a tremendous
hardship at the proposed cost.  We will no doubt “go around” interstate 80.






















