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Executive Summary

This report presents the findings of the 2009 Nevada Highway Cost Allocation Study (HCAS), which
examines the equity of Nevada’s highway user tax structure. An HCAS is a study that is designed to
determine the fair share of costs that each road user class should pay for the construction, operation,
maintenance, and related costs of highways, roads, and bridges in a state. By comparing highway user
payments to cost responsibilities estimated within the HCAS, the 2009 Nevada HCAS seeks to answer
such questions as:

e How do broad highway user classes, differentiated based on vehicle type and weight category,
compare with each other in terms of paying their share of highway costs? How much is each class
under- or overpaying?

e How could existing tax rates be changed to bring about a closer match between payments and cost
responsibilities for each vehicle class?

In addition to addressing these questions, the 2009 Nevada HCAS and the Federal Highway
Administration (FHWA) State HCAS Model, which was refined for this study, can be used to examine
the impact on equity of making adjustments to the current tax and fee structure, such as: a) adjusting
current tax or fee rates, b) substituting a new set of vehicle miles of travel (VMT) fees for part of the
current user charges, or c) the re-introduction of a weight-mile tax with appropriate adjustments to other
taxes and fees.

Tables S.2 and S.3 present the results of the equity analysis comparing cost responsibilities computed
for each vehicle class to attributed revenues. The vehicle classes examined in this report are presented in
Table S.1. Table S.4 and Figure S.2 examine equity from the standpoint of registered gross weight
(RGW) classes.

Table S.1. 2009 Nevada HCAS Vehicle Types

Vehicle Class Acronym Description
1 Auto Automobiles, vans, light trucks with 2-axles and 4 tires and motorcycles
2 Bus Buses (all larger types)
3 SU2 Single unit 2-axle, 6-tire trucks
4 SU3+ Single unit trucks with 3 or more axles
5 CB3&4 Combination trucks with 3 or 4 axles
6 CB5 Combination trucks with 5 axles
7 CB6+ Combination trucks with 6 or more axles
8 DS5 Tractor-double semitrailer combinations with 5 axles
9 DS6 Tractor-double semitrailer combinations with 6 axles
10 DS7+ Tractor-double semitrailer combinations with 7 or more axles
11 TRPL Tractor-triple semitrailer or truck-double semitrailer combinations




The findings of this analysis are expressed in terms of equity ratios. The equity ratio compares the
share of highway user revenues paid by a user group to the share of cost responsibility imposed by that
group. Cost responsibility in this study represents the share of highway expenditures and preservation
backlog costs for which each vehicle class is responsible. See Section 3.1 for a more thorough discussion
of cost allocation procedures. A user group that meets 110 percent of its cost responsibility would be
assigned an equity ratio of 1.1. Equity ratios above 1.0 are assigned to user groups that are paying more
than their cost responsible share while payments from user groups assigned equity ratios of less than 1.0
fall short of the costs imposed by the group. An adjusted equity ratio accounts for differences between
total revenues attributed and total costs allocated to all vehicle classes. If highway user payments exceed
total cost responsibility, the equity ratios for each vehicle class would be adjusted downward so that total
shares of allocated costs equal total shares of revenues and the overall equity ratio for all users equals 1.0.
For example, if total highway user revenues exceeded total cost responsibilities by 50 percent, each
unadjusted equity ratio would be divided by 1.5 to get the adjusted equity ratio. This procedure is
necessary for examining equity in tax structures with highway user revenues collected for non-road
purposes, as is done in Nevada with the vehicle sales tax and ad-valorem governmental service tax (GST),
or when non-user sources (e.g., general fund revenues) are used to pay for part of the highway program.

Table S.2 presents vehicle miles, state revenue, and state cost responsibility for each vehicle class
considered in this study. In all cases throughout this report, these values represent the average of the
2009 Nevada HCAS study time horizon, which runs from 2009 through 2016. Based on the findings
presented in Table S.2, revenues from passenger vehicles exceed the cost responsibility calculated for that
class by 137 percent. The adjusted equity ratio for passenger vehicles is 1.57, representing an
overpayment of 57 percent. The heavier vehicle classes, such as tractor-double semitrailer combinations,
face significant shortfalls in terms of revenues vs. allocated costs, with unadjusted equity ratios reaching
as low as .30. When all levels of government (federal, state, and local) are included in the analysis
(Table S.3), the unadjusted equity ratio for passenger vehicles falls to 1.46 while the unadjusted equity
ratios for heavy trucks are reported in the 0.25 to 0.73 range.

Tables S.2 and S.3 also demonstrate that at the state-level, annual highway user payments are forecast
to exceed state highway-related cost responsibilities by 51 percent ($424.2 million annually) over the
study time horizon. Figure S.1 demonstrates the magnitude of the diversion of highway user payments
for non-road purposes. As shown, average annual state highway user tax payments during the HCAS
study time horizon are forecast to reach $1.3 billion. The average annual cost responsibility for all
vehicle classes is estimated at $834.6 million. That amount includes $186.8 million in preservation
backlog costs and $30.3 million in property taxes and general funds deposited in the State Highway Fund.
Further, $21.8 million in average annual bond proceeds is included in the cost responsibility calculation.
After netting out these elements, that leaves $595.8 million in state highway user taxes used annually on
highways in Nevada. Subtracting the state highway user payments used on highways from total payments
leaves $663.0 million in state highway user payments being used to fund other general government
functions, including education, corrections, and human services. This diversion is counterbalanced at the
local level where annual expenditures are forecast to exceed highway user payments by $428.2 million.
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State Revenues
State Highway User Tax Payments $1,258,789

State Cost Responsibility Components
State Highway User Taxes Used on Highway $595,804
Preservation Backlog Cost $186,774
Non-Highway User Funds Deposited in State Highway Fund $30,271
Expenditures of Bond Proceeds $21,750
State Cost Responsibility, All Vehicle Classes $834,599

State Highway User Taxes Diverted for Non-Highway Purposes $662,985 52.7%

Figure S.1. Average Annual Highway User Tax Payments and Cost Responsibility, FYs 2009-2016

Table S.4 presents vehicle miles, state revenue, and state cost responsibility by RGW class. For
vehicles weighing 8,000 pounds or less, unadjusted equity ratios are 2.37, with adjusted equity ratios
reaching 1.57. Equity ratios drop considerably as weights increase, reaching as low as 0.26 in unadjusted
terms for the heaviest vehicles and 0.47 for vehicles weighing 75,001 to 80,000 pounds. This point is
further illustrated in Figure S.2, which charts RGW class against unadjusted equity ratios. The figure
clearly illustrates the negative relationship between increased weight and equity ratios. That is,
unadjusted equity ratios fall consistently as registered gross weights increase. Nearly without exception,
all vehicle classes below 62,000 pounds RGW register unadjusted equity ratios in excess of 1.0. Without
exception, unadjusted equity ratios for all RGW classes above 62,000 pounds fall short of 1.0.

Table S.2. Annual Vehicle Miles, State Revenue, and State Level Cost Responsibility by Vehicle Class

Equity Ratios
State User State Cost
Vehicle Miles Revenue Responsibilities
Vehicle Class (Millions) (Thousands) (Thousands) Unadjusted Adjusted
Psgr Veh 23,699 1,018,537 430,343 2.37 1.57
Bus 122 22,447 22,821 0.98 0.65
SuU2 570 48,563 41,960 1.16 0.77
SU3+ 123 22,036 20,165 1.09 0.72
CB3&4 105 11,730 12,481 0.94 0.62
CB5 950 107,015 219,869 0.49 0.32
CB6+ 27 3,370 7,383 0.46 0.30
DS5 67 7,555 24,208 0.31 0.21
DS6 24 2,974 6,610 0.45 0.30
DS7+ 68 8,704 29,492 0.30 0.20
TRPL' 46 5,859 19,267 0.30 0.20
Total 25,800 1,258,789 834,599 1.51 1.00

" The triples class is not used by NDOT in its annual reports of vehicle miles of travel. However, on the request of
NDOT, the research team was able to add this vehicle configuration class to this report using very careful analysis of
recent Nevada weigh-in-motion data.
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Table S.3. Annual Vehicle Miles, Revenue, and Cost Responsibility by Vehicle Class - All Levels of

Government
Equity Ratios
Highway User Total Cost
Vehicle Miles Revenue Responsibilities
Vehicle Class (Millions) ($Thousands) ($Thousands) Unadjusted Adjusted
Psgr Veh 23,699 1,403,549 963,101 1.46 1.43
Bus 122 31,849 51,681 0.62 0.60
SuU2 570 65,669 83,075 0.79 0.77
SU3+ 123 33,707 40,027 0.84 0.82
CB3&4 105 18,978 26,055 0.73 0.71
CB5 950 177,901 408,920 0.44 0.43
CB6+ 27 5,562 15,238 0.37 0.36
DS5 67 12,560 49,617 0.25 0.25
DS6 24 4911 15,543 0.32 0.31
DS7+ 68 14,497 52,374 0.28 0.27
TRPL 46 9,758 35,973 0.27 0.27
Total 25,800 1,778,942 1,741,606 1.02 1.00

Table S.4. Annual Vehicle Miles, State Revenue, and State Cost Responsibility by Registered Gross

Weight (RGW) Class
Equity Ratios
Vehicle State User State Cost
Miles Revenue Responsibilities
RGW Class (Millions) ($Thousands) ($Thousands) Unadjusted Adjusted
0-8,000 23,636 1,015,319 429,150 2.37 1.57
8,001-16,000 441 30,112 24,562 1.23 0.81
16,001-26,000 221 29,532 24,496 1.21 0.80
26,001-40,000 126 19,130 20,515 0.93 0.62
40,001-55,000 132 20,961 19,201 1.09 0.72
55,001-75,000 73 9,360 11,951 0.78 0.52
75,001-80,000 1,020 114,863 245,314 0.47 0.31
80,001-90,000 28 3,568 7,445 0.48 0.32
90,001-100,000 20 2,733 7,357 0.37 0.25
100,001-105,500 103 13,170 44,450 0.30 0.20
105,501-150,000 0 41 158 0.26 0.17
Total 25,800 1,258,789 834,599 1.51 1.00
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Figure S.2. State-Level Unadjusted Equity Ratios by Registered Gross Weight Class

Table S.5 compares state highway user revenue to cost responsibility for basic vehicles (vehicles with
RGWs of 10,000 pounds or less) and heavy vehicles (vehicles with RGWs in excess of 10,000 pounds).
As shown, payments from basic vehicles are estimated to exceed cost responsibility by 135 percent while
the heavy vehicle class falls roughly 41 percent short of its cost responsibility. Using adjusted equity
ratios, the basic vehicle overpayment lowers to 56 percent while the heavy truck class meets
approximately 39 percent of its cost responsibility. To make payments from the heavy vehicle class equal
its cost responsibility (unadjusted equity ratio of 1.0) would require an increase in annual payments of
$164.9 million. The annual increase for heavy vehicles required to modify the adjusted equity ratio until
it reached 1.0 would exceed $700.4 million.

Table S.5. Annual Revenue and Cost Responsibility for Basic and Heavy Vehicle (Nevada State
Highway User Revenues and Cost Responsibilities Only)

Equity Ratios
State Cost
State User Revenue Responsibilities
Vehicle Class (Thousands) (Thousands) Unadjusted Adjusted
Basic Vehicles 1,025,995 436,871 2.35 1.56
Heavy Vehicles 232,794 397,728 0.59 0.39
Total 1,258,789 834,599 1.51 1.00
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When compared to the 1999 Nevada HCAS, the heavy vehicle share of cost responsibility grew from
39.1 percent to 47.7 percent, reflecting a) several improvements in the accuracy of newer cost allocation
procedures, most notably the National Pavement Cost Model (NAPCOM) developed by FHWA, b) use of
more accurate weigh-in-motion (WIM) data on the operating weights of all vehicle classes (including use
of ranges of operating weights instead of averages), ¢) a shift of emphasis in the highway program to a
higher proportion of expenditures being required for rehabilitation and resurfacing of pavements and
bridges, and d) the inclusion of the substantial future costs of the backlog of pavement and bridge
preservation projects.

In the 1999 Nevada HCAS, heavy trucks were forecast to pay 27.4 percent. The 2009 Nevada HCAS
attributes 18.5 percent to heavy trucks. The difference between the current study and the 1999 Nevada
HCAS is almost entirely driven by the inclusion of vehicle sales taxes used for general government
purposes and GST fees, which are nearly entirely paid by basic vehicles. In previous HCASs, only funds
used on Nevada highways were included in the revenue attribution process. Excluding all sales taxes,
title and GST fees would raise the heavy vehicle revenue share to 30.1 percent. See Section 1.2 for a
more thorough examination of previous Nevada HCASs.

Historically, the results of HCASs conducted in other states have varied widely with heavy truck
responsibility reaching as low as 18.9 percent in the 1987 California HCAS and as high as 64.5 percent in
the 1979 Florida HCAS. The majority of the state HCASs conducted to date have allocated between 30
percent and 55 percent of the costs to the heavy truck class. The heavy truck share varies due to a number
of factors, including the scope and type of expenditures included in the HCAS, the definition of the heavy
truck class, the methods used in the study, and the types of expenditures examined.

Section 1.3 of this report presents the results of 22 HCASs conducted from 1982 to 2007 with respect
to the equity ratios for the heavy truck class (Table 1.3). The definition of the heavy truck class is
differentiated among states but generally includes all vehicles weighing in excess of a certain weight
threshold (e.g., 10,000 pounds) or is identified based on vehicle characteristics (e.g., all vehicle
configurations having more than two axles). The heavy truck vehicle class typically includes buses,
single-unit trucks, and combination trucks. Of the 22 studies referenced in Section 1.3, 19 found that
payments from the heavy truck class fell short of cost responsibility. Thus, the findings of the 2009
Nevada HCAS are generally consistent with the findings of HCASs conducted in most other states.

These findings suggest that the current tax structure does not accurately reflect the additional damage
caused to Nevada roadways by heavier vehicles. A large part of this inequity is due to the fact that the
rate structure is not effectively graduated to reflect the nearly exponential relationship between axle
weight and pavement damage. In Nevada, per-mile state highway user revenues grow slightly as weights
increase but not in a manner sufficient to reflect the cost responsibilities of the heavier vehicle classes.
Within the heavy vehicle class, highway user payments from some light single-unit truck vehicle classes
exceed cost responsibility while payments from heavier combination trucks are falling well short of cost
responsibility.

There are several options elected officials may wish to consider to increase the revenues attributed to
heavy vehicles in order to bring about a closer match with their cost responsibilities. The most obvious
options would include increased registration fees and / or diesel taxes. In addition, a weight distance tax
could be considered. The weight distance tax, which is a graduated fee based on the weight of the vehicle
and the distance it travels in Nevada, is not currently imposed in Nevada.



ADT
AMT
DMV
DOT
DPS
ESAL
FHWA
FY
GST
GVW
HCAS
HPMS
HVUT
LEF
LOS
MPG
NAPCOM
NCHRP
NDOT
NHS
PCE
RGW
SERC
STIP
TIUS
TRB
US

US DOT
VIUS
VMT
WIM

Acronyms and Abbreviations

Average Daily Traffic

Axle Miles of Travel

Department of Motor Vehicles
Department of Transportation

Department of Public Safety

Equivalent Single Axle Load

Federal Highway Administration

Fiscal Year

Governmental Services Tax

Gross Vehicle Weight

Highway Cost Allocation Study

Highway Performance Monitoring System
Heavy Vehicle Use Tax

Load Equivalency Factor

Level of Service

Miles per Gallon

National Pavement Cost Model

National Cooperative Highway Research Program
Nevada Department of Transportation
National Highway System

Passenger Car Equivalent

Registered Gross Weight

State Emergency Response Commission
Statewide Transportation Improvement Program
Truck Inventory and Use Survey
Transportation Research Board

United States

United States Department of Transportation
Vehicle Inventory and Use Survey
Vehicle Miles of Travel

Weigh in Motion
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Glossary

Ad Valorem Tax. A tax based on the assessed value of real or personal property.
Arterial. A road or highway used primarily for through traffic.

Attributable Costs. Costs that are a function of vehicle size, weight, or other operating characteristics
and therefore can be attributed to vehicle classes based on those characteristics.

Average Daily Traffic. The average number of vehicles passing a given point or using a given highway
per day.

Average Daily Truck Traffic. The average number of trucks passing a given point or using a given
highway per day.

Axle Miles of Travel. Vehicle miles of travel multiplied by number of axles. Since trucks, on average,
have roughly twice as many axles as cars (i.e., four versus two), their share of the total axle miles of
travel on any given highway system will be about double their share of the vehicle miles of travel on
that system.

Axle Weight or Axle Load. The gross load carried by an axle.
Collector. A road that connects local roads with arterial roads.

Common Costs. Expenditures that are independent of vehicle size, weight, or other operating
characteristics and so cannot be attributed to any specific class of vehicles. These expenditures must
therefore be treated as a common responsibility of all vehicle classes and are most typically assigned
to all classes on the basis of a relative measure of use such as VMT.

Cost Allocation. The analytical process of determining the cost responsibility of highway system users.

Cost Occasioned Approach. An approach that determines responsibility for highway expenditures/costs
based on the costs occasioned or caused by each vehicle class. Such an approach is not based solely
on relative use, nor does it attempt to quantify the benefits received by different classes of road users.

Cost Responsibility. The principle that those who use the public roads should pay for them and, more
specifically, that payments from road users should be in proportion to the road costs for which they
are responsible. The proportionate share of highway costs legitimately assignable to a given vehicle
class user group.

Cost-Based Approach. An approach in which the dollars allocated to the vehicle classes are measures of
the costs imposed during the study period, rather than expenditures made during the study period.
The difference between the cost-based and expenditure-based approaches is most evident when
considering large investments in long-lived structures and when deferred maintenance moves the
costs associated with one period’s use into another period.

Dead Load. The load on a bridge when it is empty.

Debt Financing. Funding current activities by issuing debt to be repaid in the future.
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Debt Service. Funds used for the repayment of previously incurred debt (both principal and interest.)
Deck. The roadway or surface of a bridge.

Depreciation. The amount of decrease in value of a physical asset due to ageing in a time period.
Efficiency. The degree to which potential benefits are realized for a given expenditure.

Efficient Pricing. Setting prices for the use of highway facilities so that each vehicle pays the costs it
imposes at the time and place it is traveling. Efficient pricing promotes the most efficient use of
existing facilities and generates the right amount of revenue to build the most efficient system and
perform the optimal amount of maintenance.

Equity. Generally interpreted as the state of being just, impartial, or fair. Horizontal equity refers to the
fair treatment of individuals with similar circumstances. Vertical equity refers to the fair treatment of
individuals in different circumstances.

Equity Ratio. The ratio of the share of revenues paid by a highway user group to the share of costs
imposed by that group. A user group that meets 110 percent of its cost responsibility would be
assigned an equity ratio of 1.1. Equity ratios above 1.0 are assigned to user groups who are paying
more than their cost responsible share while payments from user groups assigned equity ratios of less
than 1.0 fall short of the costs imposed by the group.

Equivalent Single Axle Load. The pavement stress imposed by a single axle with an 18,000-pound axle
load. ESAL-Miles are equivalent single-axle loads times miles traveled. Research has concluded that
the relationship between axle weight and ESALSs is an approximate third or fourth-power exponential
relationship; ESALs therefore rise rapidly with increases in axle weight.

Excise Tax. A tax levied on the production or sale of a specific item such as gasoline, diesel fuel, or
vehicles.

Federal Highway Funds. Funds collected from federal highway user fees and distributed to states by
FHWA for spending on transportation projects by state and local governments.

Functional Classification. The classification of roads according to their general use, character, or
relative importance. Definitions are provided by FHWA for Rural Interstate, Rural Other Principal
Arterial, Rural Minor Arterial, Rural Major Collector, Rural Minor Collector, Rural Local, Urban
Interstate, Urban Other Expressway, Urban Other Principal Arterial, Urban Minor Arterial, Urban
Collector, and Urban Local.

Gross Vehicle Weight. The loaded weight for a vehicle.

Highway Cost Allocation Study. A study that estimates and compares the costs imposed and the
revenues paid by different classes of vehicles over some time period.

Highway Performance Monitoring System. FHWA collects and reports data about a sample of road
segments in every state in a common format.

Highway User. A person responsible for the operation of a motor vehicle in use on highways, roads, and

streets. In the case of passenger vehicles, the users are the people in the vehicles. In the case of
goods-transporting trucks, the user is the entity transporting the goods.
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Incremental Cost. The additional costs associated with building a facility to handle an additional,
heavier (or larger) class of vehicle.

Incremental Method. A method of assigning responsibility for highway costs by comparing the costs of
constructing and maintaining facilities for the lightest class of vehicles only and for each increment of
larger and heavier vehicles. Under this method, vehicles share the incremental cost of a facility
designed to accommodate that class as well as the cost of each lower increment.

Light (or Basic) Vehicles. The lightest vehicle class, usually including passenger cars, vans, and
pickups.

Live Load. The additional load on a structure by traffic (beyond the dead load imposed by holding itself
up).

Load-Related Costs. Costs that vary with the load imposed by traffic on a facility.

Marginal Cost. The increase in total cost that results from producing one additional unit of output. With
respect to highway use, the marginal cost is the increase in total highway costs that results from one
additional vehicle trip. Economic efficiency is achieved when the price charged to the user is equal to
the marginal cost.

National Highway System. A set of highways throughout the United States that have been designated as
National Highways by the federal government. FHWA sets design and maintenance standards and
provides funding for national highways, but the highways are owned by the states.

National Pavement Cost Model. A model of pavement costs that incorporates the wear-and-tear costs
imposed by vehicle traffic of different weights and configurations as well as deterioration from age
and environmental factors, taking into account the soil type, road base depth, pavement material,
pavement thickness, and climate zone.

Non-Divisible Load. Non-divisible loads are large pieces of equipment or materials that cannot be
feasibly divided into smaller individual shipments. All states issue special permits for nondivisible
loads that would otherwise violate state and federal gross vehicle weight, axle weight, and bridge
formula limits.

Operating Weight. The actual weight of a vehicle at a particular time

Overhead Costs. Costs that vary in proportion to the overall level of construction and maintenance
activities but are not directly associated with specific projects.

Passenger Car Equivalent. A measure of road space effectively occupied by a vehicle of a given type
under given terrain, vehicle mix, road type, and congestion conditions. The reference unit is the

standard passenger car operating under the conditions on the road category in question.

Registered Weight. The weight that determines the registration fee paid by a single-unit truck or a
tractor. For a tractor, it is typically the highest of that vehicle’s declared weights.

Revenue Attribution. The process of associating revenue amounts with the classes of vehicles that
produce the revenues.

Right of Way. The strip of land, property, or interest therein, over which a highway or roadway is built.
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Seismic Retrofit. Work on an existing structure intended to increase its resistance to earthquakes.

Social (or Indirect) Costs. Costs that highway users impose on other users or on non-users. Costs
typically included in this category are those associated with noise, air and water pollution, traffic
congestion, and injury and property damage due to traffic accidents.

Span. A section of a bridge.

State Highway System. Roads under the jurisdiction of state agencies.

Statewide Transportation Improvement Program. Each state, following guidelines in federal law,
produces and regularly updates a list of intended future transportation improvements.

Truck. A general term denoting a motor vehicle designed for the transportation of goods. The term
includes single-unit trucks and truck combinations.

User Charge. A fee, tax, or charge that is imposed on facility users as a condition of usage.

User Revenues. Highway revenues raised through the imposition of user charges or fees.

Vehicle Class. Any grouping of vehicles having similar characteristics for cost allocation, taxation, or
other purposes. The number of vehicle classes used in a cost responsibility (allocation) study will
depend on the needs, purpose, and resources of the study. Potential distinguishing characteristics

include weight, size, number of axles, type of fuel, time of operation, and place of operation.

Vehicle Miles of Travel. The sum over vehicles of the number of miles each vehicle travels within a
time period.

Vehicle Registration Fees. Fees charged for being allowed to operate a vehicle on public roads.

Weight-Distance Tax. A graduated fee based on the weight of a vehicle and the miles it travels.
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1.0 Introduction

This report presents the findings of the 2009 Nevada Highway Cost Allocation Study (HCAS), which
examines the equity of Nevada’s highway user tax structure. The report compares federal, state, and local
revenues to cost responsibilities for a number of vehicle classes differentiated based on type (e.g.,
passenger vehicle, single-unit truck, bus) and registered gross weight (RGW). This report contains the
following sections:

e 1.0 Introduction. This section presents an overview of the purpose and scope of this study, and a
review of previous Nevada HCASs and HCASs conducted in other states.

2.0 Data Elements. This section documents the revenue, expenditure, and travel data used to support
the analyses presented in this report.

3.0 Cost Allocation. This section presents cost allocation procedures and the estimated cost
responsibilities by detailed vehicle classes.

4.0 Revenue Attribution. This section provides an overview of the procedures used in attributing
highway user payments to vehicle classes and presents revenue attribution results.

5.0 Equity Analysis. This section compares the revenues paid to cost responsibility and in so doing
develops equity ratios for each vehicle class.

This report also contains a list of references, acronyms, and a glossary.

1.1 Purpose and Scope

An HCAS is a study that is designed to determine the fair share of costs that each road user class
should pay for the construction, operation, maintenance, and related costs of highways, roads, and bridges
in a state. By comparing highway user payments to cost responsibilities estimated within the HCAS, the
2009 Nevada HCAS examines the equity in Nevada’s highway user tax system. Thus, the 2009 Nevada
HCAS seeks to answer such questions as:

e How do broad highway user classes, differentiated based on vehicle configuration and weight
category, compare with each other in terms of paying their share of highway costs? How much is
each class under- or overpaying?

e How could existing tax rates be changed to bring about a closer match between payments and cost
responsibilities for each vehicle class?

In addition to addressing these questions, the 2009 Nevada HCAS and the Federal Highway
Administration (FHWA) State HCAS Model, which was refined for this study, can be used to examine
the impacts on equity of making adjustments to the current tax and fee structure in Nevada, of developing
alternative tax and fee schedules such as vehicle miles of travel (VMT) fees, or of re-introducing a
weight-mile tax.
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The 2009 Nevada HCAS uses a small number of key parameters:

o Definition of vehicle classes. The 12 vehicle classes established by the Highway Performance
Monitoring System (HPMS) were contracted into 11 classes by combining four-wheel light trucks
with passenger cars and combining single-unit three axle and single-unit four axle vehicles together
into a single vehicle class. In addition, the seven or more axle multi-trailer class was broken down
into two subclasses (doubles and triples) based on detailed analysis of recent Nevada weigh-in-motion
data, thus creating an 11" vehicle configuration. Vehicle classes are further differentiated in the
FHWA State HCAS Model based on weight in 2,000-pound increments above 8,000 pounds.

¢ Functional class of road system. Travel and expenditures data are broken down according to the
following standard highway functional classes:
— Rural
o0 Interstate
o Other Principal Arterials
o  Minor Arterials
o Major Collectors
o Minor Collectors

o Local

— Urban
o Interstate
o Other Freeways and Expressways
o Other Principal Arterials
o Minor Arterials
o Collectors

o Local.
e Study time period. This study uses the eight-year time period beginning in 2009 and ending in 2016.

e Levels of government examined. The analysis presented in this report includes analysis of all levels
of government (i.e., federal, state, and local).

1.2 Previous Nevada Highway Cost Allocation Studies

Nevada HCASs were completed in 1984, 1986, 1988, 1990, 1992, 1994, and 1999. Historically,
Nevada HCASs have used the modified incremental approach to assigning responsibility for highway
costs to vehicle classes. The modified incremental approach allocates a base component of the costs of
constructing and maintaining facilities to all vehicle classes and incrementally allocates costs for each
additional design element required to accommodate wider and heavier vehicles to specific vehicle classes.
Under this method, the heaviest vehicles incur the incremental cost of a facility designed to accommodate
that class and share the cost of each lower increment.

In 1994, the Nevada Department of Transportation (NDOT) commissioned an outside audit of its
HCAS (Sydec 1994). The audit was conducted in response to questions and comments by stakeholders,
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and included a thorough review and assessment of the procedures and analyses used by NDOT in the first
four Nevada HCASs, resulting in recommendations for refinements, including those relating to:

e Scope of programs

o Scope of revenue, registration, and related data covered

e Use of more than two vehicle classes analyzed in past Nevada studies

e Analysis limited to revenues and expenditures from the State Highway Fund

o Excessive gas tax revenue being credited to trucks.

While most of the recommendations relating to these issues were addressed in the 1999 Nevada
HCAS, the study continued to classify vehicles according to broad weight categories (basic vehicles
weighing 10,000 pounds or less and heavy vehicles weighing in excess of 10,000 pounds) and identified
the total value of diverted highway user funds (e.g., federal highway user funds used to support mass
transit programs and ad-valorem taxes passed through to counties) but did not allocate them. The
recommendations of the 1994 audit regarding these issues were implemented in the 2009 Nevada HCAS.

Table 1.1 presents the findings of the past Nevada HCASs as they relate to highway user fee
contributions vs. cost responsibility. In each of the previous Nevada HCASs, basic vehicles were found
to be more than meeting their cost responsibility while the heavy vehicle class was found to be
underpaying. In 1989, Nevada replaced its weight-distance tax with a diesel tax and increased
registration fees. As shown in Table 1.1, since that time the heavy truck shortfall has expanded
significantly, reaching $133.7 million in the 1999 Nevada HCAS.

Table 1.1. History of Highway User Fee Contributions vs. Responsibility in Nevada

Equitable
Increase
Study Vehicle Contribution Percent Responsibility Percent Required
Year Class ($Millions) Contribution ($Millions) Responsibility ($Millions)
1999 Basic $502.8 72.6% $421.5 60.9% $0
Heavy $189.4 27.4% $270.7 39.1% $133.7
1994 Basic $383.5 74.4% $302.2 58.7% $0
Heavy $131.7 25.6% $212.9 41.3% $138.5
1992 Basic $282.9 68.6% $246.6 59.8% $0
Heavy $129.2 31.4% $165.5 40.2% $60.6
1990 Basic $209.2 62.4% $206.9 61.7% $0
Heavy $125.9 37.6% $128.2 38.3% $3.7
1988 Basic $186.5 59.4% $185.9 59.2% $0
Heavy $127.5 40.6% $128.2 40.8% $1.2
1986 Basic $148.0 65.5% $143.8 63.6% $0
Heavy $78.0 34.5% $82.2 36.4% $6.6
1984 Basic $275.0 71.2% $275.0 64.0% $0
Heavy $111.1 28.8% $154.6 36.0% $43.5

Source: Nevada Department of Transportation (1999)
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1.3 Results in Other States

The first HCAS was performed in Oregon in 1937. Since that time, at least 84 additional HCASs
have been performed in 30 states. The results and basic methods used in these states are summarized in
Table 1.2. The data were originally based on information presented in the 2005 Oregon Highway Cost
Allocation Study (EcoNW 2005) but were updated in the National Cooperative Highway Research
Program (NCHRP) Synthesis Report #378, State Highway Cost Allocation Studies (Balducci and Stowers
2008). In total, 85 HCASs are known to have been performed in the United States.

Table 1.2 identifies each state that has performed an HCAS (Column 1) and the years in which the
studies were completed (Column 2). Based on the data presented in Column 3, the incremental and
federal methods have been the principal methods used historically in the United States. These methods
collectively fall under the umbrella of the cost-occasioned approach, which determines cost responsibility
based on the costs occasioned by various highway user classes. The cost-occasioned approach attempts to
allocate cost responsibility based on the costs imposed on the highway network by each class of highway
users, as opposed to allocating costs simply based on relative use.

In Table 1.2, Column 4 presents the heavy truck responsibility found in each study. Historically,
HCAS results have varied widely with heavy truck responsibility reaching as low as 18.9 percent in the
1987 California HCAS and as high as 64.5 percent in the 1979 Florida HCAS. The heavy truck share
varies due to a number of factors, including the scope and type of expenditures included in the HCAS, the
definition of the heavy truck class (the heavy truck class is generally defined by some weight threshold or
vehicle configuration), the methods used in the study, and the types of expenditures examined.

The fifth column in Table 1.2 identifies the key allocators used in the state HCASs conducted to date.
The allocator, or measure used to allocate costs to highway user classes, is generally tied to either travel
(e.g., VMT), the space vehicles take up on roads (e.g., passenger car equivalents [PCEs]), vehicle loads
(e.g., equivalent single axle loads [ESALs]) or a combination of these measures (e.g., ESAL-miles, ton-
miles, axle-miles, and PCE-VMT).
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Table 1.2. State Highway Cost Allocation Study Methods and Results

% Heavy
HCAS Years Vehicle Cost
State Completed Method Responsibility Key Allocators Types of Revenues Examined
. 1993, 1999, 2000, o VMT, Axle-Load, Gross State, federal and local funds
Arizona 2001, 2002, 2005 Federal 31.4% (1999) weight combined
Arkansas 1978 Incremental / Cost
Function
California 1987, 1997 Federal and 18.9% ESAL-Miles State, federal and local funds
Incremental analyzed separately
VMT, Truck-VMT
0, b )
Colorado 1981, 1988 Federal 37% ESALS, Ton-Miles
Federal and o VMT, PCE-miles, ESALs, State and federal funds
Delaware 1992, 1993 Incremental 20.33% Axle-Miles, Registrations combined only
Florida 1979 Incremental 64.5% VMT’ ES.ALS’ s, State a