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DATE:  November 12, 2014 ECO Project #: 21827 
TO: Salem River Crossing Project Management 
FROM:  Nick Popenuk 
SUBJECT:  SALEM RIVER CROSSING - REVENUE PROJECTIONS 

1. Introduction
The Oregon Department of Transportation (ODOT) asked ECONorthwest, as part of the CH2M 
Hill team, to evaluate the revenue generating potential of several funding mechanisms under 
consideration for the Salem River Crossing locally preferred alternative (LPA).  

The LPA was selected for study in the Salem River Crossing Final Environmental Impact 
Statement by the project Oversight Team on February 6, 2014. The LPA may be built in 
sequential construction phases and would connect Hope Ave at Wallace Rd on the west, cross 
Wallace Marine Park at its northern tip, cross the Willamette River and McLane Island, cross 
over a realigned Front St, and connect to Pine and Hickory St at Commercial St on the east. The 
bridge could be a single structure or two side-by-side structures.1 

This memorandum presents preliminary revenue projections for the purpose of allowing 
stakeholders to make decisions about which local funding sources should be used to fund the 
Salem River Crossing project. 

This memorandum has the following sections: 

• Framework provides a context for thinking about transportation funding as it relates to
the Salem River Crossing project, and describes the evaluation criteria for local funding
sources.

• Revenue projections describes potential local funding mechanisms that could be used to
help fund the Salem River Crossing project, and estimates the funding capacity of these
sources over a 20-year period.

• Implications summarizes how the key findings of our analysis are relevant to the Salem
River Crossing project.

2. Framework
Transportation infrastructure projects such as the Salem River Crossing can be funded through 
a mix of federal, state, and local sources. There are dozens of mechanisms, each with their own 
requirements, and there are many ways that revenue sharing and cooperation among multiple 
jurisdictions on individual projects can occur. The options for funding bridge infrastructure and 

1 Modifications to the design and alignment may occur as the project is refined to accommodate the needs of 
pedestrians, bicycles, and transit vehicles, as well as address refined analysis of traffic performance.  

APPENDIX E
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surface transportation projects are many: identifying them and describing all their pros and 
cons, individually and in combination, is not a small exercise.  

In this memo we identify a small subset of local funding sources that could be potentially useful 
for funding the Salem River Crossing project: motor fuels tax, vehicle registration fee, property 
tax, and tolls. These funding mechanisms are recommended as the four sources that are most 
likely to be applicable to the Salem River Crossing project, based on four evaluation criteria: 
legal authority, efficiency, fairness, and political acceptability. These evaluation criteria are 
described later in this section. The tools considered in our analysis have at least some political 
viability, have been used to fund similar projects in the past, and have the potential to raise 
significant revenues. We describe how they work and forecast their revenue generation 
potential across a common set of geographies.  

Funding vs financing 

Note that in this memorandum, we make a distinction between the terms “funding” and 
“financing,” which often are incorrectly used interchangeably. Providing transportation 
facilities and services costs money, and somebody has to pay for these costs. The ultimate 
source of revenue for these costs is funding. Funding comes from households and businesses 
that pay taxes and fees that give the various levels of government money to build and maintain 
the surface transportation system. Examples of funding mechanisms are tolls, fuel taxes, 
registration fees, and property taxes. For each of these mechanisms, one can determine who is 
paying.  

When the funds for transportation costs are borrowed and paid back over time, then these costs 
have been financed. Public agencies finance costs for the same reasons that households and 
businesses do—to reduce the current out-of-pocket costs by spreading out payments over time 
(e.g., financing a housing purchase with a home mortgage; the funding to pay the mortgage 
over time typically comes from the homebuyer from income received from a job). The ultimate 
source of funding for financed costs is not the financing instrument itself—e.g., bonds—but 
rather the revenue sources used to repay the borrowed funds.  

Note that we assume bonds would be required to finance the Salem River Crossing LPA, and all 
of the revenue sources considered in our analysis could be used as security to repay those 
bonds. Investors may view different revenue sources as providing different levels of security, 
which could result in different financing terms (i.e., interest rates, reserve requirements, 
coverage ratio requirements) for different revenue sources. It was beyond the scope of our 
analysis to evaluate the potential financing terms associated with each of these revenue sources. 

Since financed costs must be paid back over time, financing the costs cannot increase the total 
amount of funding available for a project over a long period of time. Financing the costs merely 
makes future funding available earlier, at the cost of the interest charged to borrow the funds. 

A conceptual complication related to reporting the “revenue-generating capacity” of a funding 
source derives the fact that annual funding can be used to pay back bonds that deliver up-front 
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capital. If a funding source has an annual expected revenue of about $1 million, a local 
government might be able to pledge that revenue to pay back bonds that would give the 
government up-front around $14 million. How should one report the revenue-generating 
capacity of that funding source? For consistency, this memorandum reports the annual revenue. 

This memorandum is about funding. A consideration of funding provides some realism for 
what otherwise could become a wonderful but unachievable plan. Once a jurisdiction has some 
clear notion of where it plans to get funding, it can move to the details of implementation and 
financing. 

Evaluation of funding sources 

Although revenue generating potential is the focus of this memorandum, it is not the only 
criterion for evaluating potential local funding sources. Typically, local funding sources are 
evaluated using the following criteria:  

• Legal authority. A funding source must not be prohibited by State statute, or it must
become legal within a desired timeframe. Even for legal funding sources, complicated
legal requirements could result in legal challenges, extra administrative costs, and
political uncertainty.

• Efficiency. An efficient funding source creates and maintains net revenues (net of
collection costs) by providing sufficient revenue generating capacity, stability, and
flexibility of use while minimizing administrative costs (i.e., the costs of collecting on the
source).

• Fairness. In the context of transportation funding, fairness is achieved when
infrastructure improvement charges are tied to the users who receive benefits from (or
impose costs on) the transportation system. Definitions of fairness can be modified to
allow for special dispensation of certain groups (e.g., low-income families, the elderly,
people with disabilities). In other cases people may benefit from transportation
improvements that they do not use, such as through more efficient (and cheaper) freight
routes. Geography can also play a role in evaluating fairness, for example, if residents in
one county pay all of the cost for a project that benefits residents in multiple counties.

• Political acceptability. Political acceptability considers whether elected officials and the
public at large are likely to support the funding source. This depends to a large extent on
the issues above: if a revenue source is legal, efficient, and fair, then it should get political
support from the public, advisory groups, and decision makers. Generally, public
opinion is against most new or increased taxes and fees. But, if the public believes the
services or projects to be funded by these taxes and fees are important, then their opinion
of the revenue source may change. In this memorandum, we cannot definitively state
that a local gas tax is any more or less politically acceptable than tolls. These are
questions that local policy-makers will ultimately need to answer.
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3. Revenue projections
For each of the four revenue sources considered in this analysis, we describe how the source 
works, what geographies the source would likely be applied to, and the annual revenue 
generating potential at various rates over a 20-year period (2015 to 2035). All of the values 
presented in this memorandum are in nominal (i.e., current) dollars. 

3.1 Motor fuels tax 
A local motor fuels tax is a tax on the sale of gasoline and other fuels, levied as a fixed dollar 
amount per gallon. Local governments must seek voter approval for any new or increased local 
gas taxes. Cities and counties in Oregon have adopted local fuel taxes as high as $0.03 per gallon 
at the county level (Multnomah) and $0.05 per gallon at the city level (Eugene). Typically, the 
use of local gas tax revenues are limited to transportation projects.2 

Fuel taxes are attractive, because administrative ease and revenue stability is high: gas stations 
can collect local gas tax revenues in addition to state and federal gas tax revenues they already 
collect, and revenues tend to be predictable, though subject to broader economic trends. Fuel 
taxes are also viewed as resulting in a high level of fairness: Local gas tax revenue is paid only 
by users of the transportation system, and the amount of tax paid is generally proportional to 
the amount of use. However, non-motorized users (e.g. bicycles and pedestrians) do not pay 
any tax. Also, the amount of fuel purchased in and around Salem is not directly proportional to 
the amount of trips a person may take across the Salem River Crossing LPA. Some external trips 
will cross the bridge without purchasing any fuel in the Salem area, and some Salem area 
residents will purchase lots of fuel, while taking few trips over the bridge. 

We calculated future fuel consumption by estimating fuel consumption per capita. These 
revenue forecasts are based on historical statewide trends in population growth and per capita 
fuel consumption for the past ten years. In 2013, statewide fuel consumption per capita was 
375.6 gallons per person. Our analysis assumed tax rates ranging from $0.01 to $0.05 per gallon, 
which represent the range of rates adopted by other local jurisdictions in Oregon. 

Table 1 shows estimates of fuel tax revenues for 2015 to 2035 for Marion and Polk Counties. 
Note that because the rate of fuel consumption is declining more rapidly than the rate of 
population is increasing, the forecast calls for a gradual decline in tax revenues. The decline in 
fuel consumption per capita observed over the past decade is due to trends in greater fuel 
efficiency in vehicles and fewer miles driven per capita. In 2015, a local fuel tax rate of $0.01 per 
gallon would generate $1.2 million per year in Marion County, and an additional $288,000 per 
year in Polk County, for a total of $1.5 million if enacted for both counties. At a rate of $0.05 per 

2 Fuel tax in Oregon is levied at the State, and County and City level (for select jurisdictions that have passed 
enabling legislation) by the Fuels Tax Group, a division of ODOT. Two other types of fuel are taxed only at the State 
level (Use Fuel and Aviation Fuel). 
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gallon, these annual revenue projections increase to $6.0 million for Marion County, $1.4 million 
for Polk County, and $7.5 million for the two-county region.3  

3 Note that these revenue estimates do not take into the negative impact on gas consumption that this local tax would 
cause (i.e., price elasticity). However, the magnitude of the potential tax increases considered for this analysis ($0.01 
to $0.05 per gallon) are relatively small compared to the average price of gasoline in Oregon ($3.21 per gallon as on 
October 27, 2014). With taxes at these relatively low rates, and applied to a relatively large area, the impact on 
consumption would likely be minimal. Higher rates, applied to smaller geographies would result in more significant 
reduction in consumption, as consumers choose to purchase fuel outside of the region where prices would be lower. 



Salem River Crossing: Revenue Projections ECONorthwest November 2014 6 

3.2 Vehicle registration fee 
In Oregon, counties (but not cities) can implement a local vehicle registration fee. Counties of 
fewer than 350,000 people (which includes both Marion and Polk counties) must refer such an 
ordinance to voters.4 Fees are currently limited to $86 per vehicle, charged every two years.5 
This would be in addition to the State vehicle registration fee of $86, charged every two years. 
The fee would operate similar to the state vehicle registration fee. A portion of a county's fee 
could be allocated to local jurisdictions. Because the fee is collected once every two years, a fee 
of $86 per registration is the equivalent of a $43 per year charge. 

Vehicle registration fees have the advantage of being flexible, stable, and easy to administer. 
There is already a system in place to collect statewide vehicle registration fees, which could be 
used to collect local fees as well, and there are no restrictions on the use of vehicle registration 
fee revenues. The fee, however, may be less fair than a fuel tax because there is no direct ratio of 
vehicles owned and registered to the amount of benefits received from the transportation 
system. Moreover, a vehicle registration fee raises the question of equity of charging the same 
registration fee to households of disparate abilities to pay.6 

In 2013, there were 394,269 registered vehicles in Marion and Polk Counties. With this many 
registered vehicles, a fee of $5 per biennium would be required to raise roughly $1 million. 
Table 2 shows estimates of vehicle registration fee revenue for 2015 to 2035 for Marion and Polk 
Counties, assuming the historical statewide 10-year growth rate in vehicle registrations and a 
fee ranging from $10.00 to $40.00 per biennium. In 2015, a fee of $10.00 would generate $1.6 
million per year in Marion County, and $380,000 in Polk County, for a total of $2.0 million per 
year in the two-county region. A fee of $40.00 would generate $6.4 million per year in Marion 
County, and $1.5 million in Polk County, for a total of $7.9 million in the two-county area. 

4 See ORS 801.041. 

5 ORS 801.041(4) establishes that counties and certain districts can establish additional fees but they cannot exceed the 
fees that the state charges by vehicle class (e.g., passenger vehicle fees are $86, therefore counties cannot charge more 
than $86 in additional fees); some classes are exempt from additional county fees.  

6 An alternative to vehicle registration fees is the levy of a personal property or excise tax on a vehicle’s market value 
each assessment period. This mechanism is employed in our sister states of California and Washington, but Oregon 
law specifically exempts licensed vehicles other than fixed load/mobile equipment (ORS 801.285) from personal 
property taxation. Thus, we do not discuss further the revenue potential of this mechanism. 
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3.3 Property tax 
Property tax is a relatively broad funding mechanism that could be applied through a variety of 
options: (1) local option levy, (2) committing local property taxes to general obligation bond(s), 
and (3) creating a new taxing district. 

Local option levies are temporary property tax increases, approved by voters, to fund 
operations of local government services. Local option levies cannot exceed six years, though 
they can be renewed and extended indefinitely at six-year intervals, if the public continues to 
vote in favor of the levies. The temporary nature of local option levies does not align well with 
the needs of the Salem River Crossing project, which will likely need to issue long-term bonds 
to finance the project, requiring a stable revenue source for 20 years or more. 

Similar to local option levies are general obligation (GO) bonds, which are supported by a 
temporary voter-approved obligation to repatriate GO debt through property tax revenues. GO 
bonds are issued by an existing government entity with property tax authority. GO bond levies 
typically last for 15 to 30 years for transportation projects. GO bonds must be approved by a 
public vote. The effective property tax rate levied to support GO bond obligations can vary over 
time, based on the total assessed value of property within the jurisdiction that issued the bonds 
and the scheduled GO bond payment obligations. 

If there is no existing taxing district with the right boundary for issuing GO bonds to fund the 
Salem River Crossing project, or if there is a desire for a permanent source of transportation 
funding, rather than a temporary source dedicated solely to the repayment of the Salem River 
Crossing project, then a new taxing district could potentially be formed, levying a permanent 
tax rate. Oregon allows for a variety of types of “special” taxing districts to be created, ranging 
from cemeteries, to vector control, to libraries. Some of these types of special districts can be 
used to fund transportation projects, including: mass transit districts, metropolitan service 
districts, special road districts, road assessment districts, and transportation districts. However 
there are specific legal requirements for each of these types of special districts, and it is likely 
that creating a special district to fund the Salem River Crossing project would face significant 
political and legal hurdles.  

Given the challenges with both local option levies and a permanent special district to fund the 
Salem River Crossing, our analysis assumes the most likely method for applying property tax 
revenues to the project would be through general obligation bonds issued by one or more 
existing taxing districts in the area. Although this property tax could be levied by any 
combination of local taxing districts in the area, the analysis in this memorandum focuses on the 
revenue potential of Marion and Polk counties. 

The forecast of property tax revenue assumes annual growth in assessed value of 3.0% per year, 
which is the maximum rate of appreciation allowed by Oregon Revised Statutes. Note that over 
the long-term, most jurisdictions experience more than 3.0% growth per year, as new 
development adds value to the tax rolls in addition to annual appreciation of existing property. 
Thus the forecasts shown in Table 3 may be somewhat conservative. However, there have also 
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been brief periods of time (like the recent recession), in which annual growth dropped below 
3.0% per year in some jurisdictions. 

Table 3 shows estimates of property tax revenue for Marion and Polk counties from 2015 to 
2035. In 2015, a tax rate of $0.25 per $1,000 of assessed value would generate $5.2 million per 
year in Marion County and $1.3 million per year in Polk County, for a total of $6.5 million if the 
tax rate were applied to both counties. Annual revenue potential for this two-county region 
increases to $25.8 million per year, if the rate were as high as $1.00 per $1,000. 

3.4 Tolls 
The relationship between toll revenue and toll rates is not linear. Rather, as toll rates increase, 
revenue typically rises at first, but then declines as traffic volumes decrease more sharply in 
response to progressively higher toll rates. Put differently, there is a point where higher toll 
rates cause such a decrease in traffic volumes that the net effect on toll revenue is negative. The 
point at which increasing toll rates will begin to decrease toll revenues is the revenue-
maximizing toll rate. These effects are a consequence of the user behavior that is embedded in 
the regional travel model. That is, users react to the tolls by reducing the number of trips they 
make, carpooling or taking transit, selecting a different route that avoids the tolls or changing 
their trip destination altogether.7 

7 In modeling terms, these types of changes reflect behaviors in the Trip Generation, Mode Choice, Assignment, and 
Trip Distribution steps of the regional model.   
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Future hourly volumes are obtained from SKATS’ 2035 “Preferred Alternative” regional model 
run, with imposed additional delays of 0, 1.5, 2, 6, and 18 minutes per bridge crossing on each 
bridge. These five different imposed delays represent an additional cost of crossing the bridge, 
and can be converted to a dollar toll level by applying information on the value that travelers 
apply to travel time. For example, a three-minute delay is equivalent to a $0.50 toll, if the 
average value of delay is $10.00 per hour.8 

Using hourly volumes at the five imposed delays (corresponding to five toll amounts), we 
derived the relationship between the toll amount and paying vehicles, imposing a mathematical 
formulation that is part of ECONorthwest’s Toll Optimization modules. This allows us to 
estimate revenue at any arbitrary toll amount, and identify the toll rate that maximizes revenue. 
In other settings, where optimization of some other quantity is desired (such as minimizing the 
total value of the time spent by vehicles traveling a route), other optimization rules are applied. 
Here, the focus is on revenue potential. 

The relationship between toll rate and revenue is calculated for each bridge, direction, and time 
of day, and then aggregated to show the relationship between a single toll and total revenue. 
We can then look at a range of tolls to see total revenue at different toll levels. 

3.4.1 Toll Policy Assumptions 

The following assumptions are used in this analysis: 

• Both bridges are tolled at the same rate, since the bridges are close enough to act as
substitutes for each other. In other words, tolling only one of the bridges would result in
would result in a substantial diversion of traffic from the tolled bridge to the untolled
bridge, which would significantly reduce the toll revenue potential, and would cause
substantial traffic delays on the untolled facility.

• The toll policy that we have been asked to assume is that tolls per vehicle crossing are
constant across all times of the day and across all vehicle classes.

• The value of time is constant throughout the day and across vehicle classes. The average
value of time is assumed to be $10.00 per hour in 2014 dollars.9

• Diurnal traffic patterns (relative to AM and PM peak volumes) remain constant from
2011 to 2035.

8 That is, Toll in Dollars = Delay in Hours x Dollar Value of Time per Hour. In our example, the three-minute delay 
equals a delay of 0.05 hours. Multiplying 0.05 hours times the $10 per hour equals $0.50.  

9 This is consistent with the widely-held view that in-vehicle travel time has a value equal to approximately one-half 
the wage. In 2013, according to the American Community Survey, Salem household wage income was $47,232.  
Assuming approximately 260 work and paid holiday days per year, and hours worked per day of 9 hours (see 
http://www.gallup.com/poll/175286/hour-workweek-actually-longer-seven-hours.aspx) yields an average wage of 
$20 per hour, and one-half that value yields the $10 value of time per hour assumed herein. 

http://www.gallup.com/poll/175286/hour-workweek-actually-longer-seven-hours.aspx
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• External trips (trips either originating or ending outside of SKATS’ model area) respond
to tolls with the same behavior as internal trips.  If they do not, then revenues would be
larger than reported here.  Thus, the estimates presented in Table 3 are possibly
conservative.

• Traffic is assumed to grow at a constant rate of 1.97% between 2015 and 2035, based on
the rate of growth between observed volumes in 2011 and 2035 model volumes.

3.4.2 Tolling Technology Assumptions 

It is not necessary to identify a detailed approach or a particular technology vendor at this time 
but, the use of electronic toll collection (ETC) techniques is now widely recognized as the most 
cost-effective way to levy tolls. ETC implementations have the following characteristics: 

• An overhead span or “gantry” is used to display toll rates, and to carry sensors that
implement toll collection, payment compliance, and payment enforcement technologies.
An example of such a gantry is depicted in Figure 1.

• Regular users of the bridge place electronic cards or tags (“transponders”) on or inside
their vehicles that can be activated by a radio signal emitted by equipment on the
gantry. That signal causes the transponders to send back a code that identifies the pre-
established billing account that will be charged for the toll.

• Irregular and out-of-region users are dealt with by having special cameras and
character-recognition capability that recognizes and captures the license plate number
and state of the user if no transponder response occurs. This information is used to send
a bill by regular mail to the licensed owner of the vehicle.

• The gantry data can also be made available in real time to law enforcement officers such
as highway patrols if the plate is unable to be read, or if other types of evasion occur.
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Figure 1:  A typical tolling gantry installation10 

Depending upon the particular technology employed and the nature of the bridge traffic, the 
cost of effecting a transaction (collection of a toll) will vary, from a few cents, to the cost of 
mailing a bill, to extraordinary costs for those (less frequent) cases of noncompliance.  

Compliance and revenue productivity can be improved in numerous ways. Coordination of 
transponder technologies with sister states can improve convenience of use by non-residents 
and improve collections. Although Oregon has no tolling technology in place relevant to the 
Salem bridge, the State of Washington’s SR-520 bridge tolling approach may be a useful 
model.11 Rental car agencies can provide transponders for use by visitors. 

3.4.3 Results 

Table 4 shows annual revenues from 2015 to 2035 at several toll levels. Rounding tolls to the 
nearest $0.50 increment, revenue is maximized at a $2.50 toll in each direction. Total annual 
revenue in 2015 varies from $22.2 million with a toll of $1.00 to $36.3 million with a toll of $2.50. 
Over a 20-year forecast period, the cumulative revenue potential of tolls on these two bridges 
varies from $573 million with a toll of $1.00 to $934 million with a toll of $2.50.  

10 From D.S. Fleming, et al., “Dispelling the Myths: T oll and Fuel T ax C ollection C osts in the 21st C entury ,” 
Reason Foundation, 2012.   

11 See:  http://www.wsdot.wa.gov/Tolling/520/FAQ.htm 
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Table 5 shows total annual traffic volumes on both bridges at several toll levels. Volumes 
decrease predictably as tolls increase. With no toll in place, total traffic on both bridges is 
forecast to be 30.5 million vehicles per year in 2015, growing to 45.2 million vehicles per year in 
2035. Even with a toll as low as $1.00 per vehicle, traffic volumes are forecast to drop by 27%. A 
toll of $2.50 per vehicle, the rate that maximizes toll revenue, would result in a 52% reduction in 
traffic volumes. And, a toll as high as $4.00 per vehicle, would result in a 74% reduction in 
traffic volumes. 

It should be emphasized that the sums presented here are gross of any collection costs or 
compliance losses. Based on our experience with tolling systems for similar facilities across the 
country, for planning purposes it is reasonable to assume these collection costs and compliance 
losses would be approximately $0.30 per vehicle, though there are certainly examples of 
systems with higher or lower operating costs. 
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4. Implications
Our analysis yields the following implications for the Salem River Crossing project: 

• Tolls are the fairest option. One of the criteria that will likely be included in the
evaluation of potential funding sources is fairness, and tolls are certainly the fairest
option. Tolls are the only tool that charge users proportionately based on the benefits
they receive from the Salem River Crossing project. While fuel taxes and vehicle
registration fees are transportation-related tools, they are not directly proportional to use
of the Salem River Crossing, and property taxes have no direct link to benefits from the
project.

• Revenue generation is only half of the equation. To create a feasible funding plan, one
must consider both the revenues that can be generated and the cost of the project.
Because the project will almost certainly use some financing mechanism, like bonds, to
amortize the costs over a longer period of time, the ultimate funding plan will need to
compare the annual revenues against the annual debt service payments. These payments
will depend on numerous factors, including the credit rating of the entity issuing the
bonds, the quality of the resources pledged as security, the amortization period of the
proposed borrowing, and other conditions affecting the municipal bond market in
general. Ultimately, the utility of these potential revenue sources depends on the annual
amount of revenue needed to finance the Salem River Crossing project costs.

• Property tax and tolls have higher revenue potential than fuel tax and vehicle
registration fees. Reasonable rates for each of these funding sources (defined as rates that
other jurisdictions in Oregon have adopted for similar projects) result in revenue streams
that are measured in millions per year for fuel taxes and vehicle registration fees, and
tens of millions per year in property taxes and tolls.

• Other criteria need to be evaluated. Revenue potential is an important factor in
evaluating potential revenue sources, but not the only factor. Ultimately decision makers
need to weigh the results of this revenue analysis against other criteria like: legal
authority, efficiency, fairness, and political acceptability.

• Multiple sources may be needed. It is possible that it may not be feasible or desirable to
fund the entire Salem River Crossing project with a single revenue source. Some funding
sources have either a legal or practical limit on the maximum tax rate or fee that can be
charged, that may prevent them from generating sufficient revenue during the needed
timeframe. Even if one single source could generate sufficient revenue to pay for the
entire project, it may be politically desirable to use a combination of tools, to more
broadly distribute the financial burden.
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