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State of Nevada

Department of Transportation

Mission
Provide, operate, and preserve a transportation system that enhances safety, quality of life
and economic development through innovation, environmental stewardship and a dedicated

workforce.

Vision
To be a leader and partner in delivering effective transportation solutions for a safe and

connected Nevada.

Core Values
Respect — Treat others with dignity and value their contributions
Integrity — Do the right thing
Accountability — Take pride in our work and be accountable for our actions.
Communication — Communicate with transparency and responsiveness both internally
and externally
Teamwork — Foster collaborative and effective partnerships both internally and
externally

Flexibility — Be responsive to changing conditions and open to new ideas

Goals
Safety first
Cultivate environmental stewardship
Efficiently operate and maintain the transportation system in Nevada
Promote internal and external customer service

Enhance organizational and workforce development
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EXECUTIVE SUMMARY

The Nevada Department of Transportation (NDOT) publishes the State Highway Preservation
Report biennially to summarize the work performed and anticipated workload required to
preserve the state-maintained roadway network and bridge infrastructure assets. This report
provides the Nevada Legislature with 2017-2018 information that can be used to determine
whether future revenues are adequate to maintain and preserve the infrastructure assets at

an acceptable level.

NDOT is responsible for maintaining 5,435 centerline miles of roads and 1,208 bridges.
Although the state-maintained roadway network consists of only 14% of the roads in Nevada,
the network is overwhelmingly important as 51% of all automobile traffic and 74% of all heavy

truck traffic travel on these roads.

The shortage of highway preservation funding is not new or even unique to Nevada.
Transportation infrastructure funding, including highway preservation funding, is in short
supply nationwide. Dedicated revenue sources in Nevada include fuel taxes, driver’s license
and registration fees, and other charges with respect to the operation of any motor vehicles
upon public highways in the state. Fuel taxes, which compose approximately two-thirds of this
revenue, have not had a tax rate increase since 1992. The Nevada Legislature has recognized
the need to invest in transportation and passed legislation that generated additional highway
revenue from sources such as property taxes and room taxes. A safe, efficient, and reliable
roadway network is important, and it promotes the general welfare of all the people in the
State of Nevada. Adequate preservation funding is necessary since deteriorated roads and
bridges can impede the general economic and social progress of the State. Investment in
infrastructure will boost market economy, advance travel and trade, and provide a legacy from

which future generations can prosper.

Pavement preservation and bridge preservation for fiscal years 2017 and 2018 were both
analyzed and presented in this report. Major findings and conclusions are summarized in the

Pavement Preservation and Bridge Preservation Synopsis section.
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PAVEMENT PRESERVATION SYNOPSIS

NDOT’s Pavement Management System (PMS) is used to help make decisions on how
best to maintain and improve the condition of the entire state-maintained roadway

network. This network consists of 5,435 centerline miles of roadway that is classified into

pavements that share similar traffic volumes or loadings, resulting in similar rates of
deterioration that require similar timing for maintenance and rehabilitation repair work.
The pavement in each road prioritization category is objectively rated and quantified using
the Present Serviceability Index (PSI) pavement condition rating system. This rating
system is divided into six sections that correspond to pavement in very good, good, fair,

mediocre, poor, and very poor or failed condition.

five separate road prioritization categories. Each road prioritization category consists of
Various maintenance and rehabilitation repair strategies are implemented to improve
pavement condition. Maintenance repair strategies include work such as chip seals, filling
potholes, and patching. Rehabilitation repair strategies include work such as asphalt
overlays and recycling methods. The cost and construction timing for the various repair
strategies can be significantly different and are contingent on the pavement condition at
the time of the repair. Significant cost savings are possible when pavement is proactively
rehabilitated in fair condition as compared to reactively reconstructed in very poor
reconstruction that may cost as much as six times more than the less invasive

rehabilitation techniques that can be used when pavement is in fair or better condition.

condition. Repairing pavement in very poor or failed condition requires major
$276.94M was invested for maintenance and rehabilitation repair work in fiscal years
2017 and 2018. This expenditure included $186.36M investment of state funds, $90.57M
investment of federal funds, and $0.01M investment of funds from other sources. Nearly
$236M of repair work was contracted out to private contractors and $41M of repair work
was performed by NDOT Maintenance personnel. The $236M of contracted repair work
restored 678 total miles of pavement to acceptable condition levels. Of the 678 total miles

of improved pavement, maintenance repair work was performed on 492 miles and

rehabilitation repair work was constructed on 186 miles.

The PSI pavement condition rating system was used to determine if long-term pavement

preservation expenditures were adequate enough to maintain or improve the roadway
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network to acceptable condition levels. Results show that long-term funding has not been
adequate. It is anticipated that the overall average condition of the state-maintained

roadway network will deteriorate but remain in fair condition for the near future.

In 2014, a pavement condition goal to maintain a minimum of 95% of roads in fair or better
condition in each road prioritization category was established to provide a measure of the
effectiveness of the maintenance and rehabilitation repair work performed on state roads.
Only road prioritization category 1 currently meets or exceeds this goal. Road prioritization

categories 2, 3, 4 and 5 roads all fail to meet the established pavement condition goal.

Using the established pavement condition goal, a backlog of pavement rehabilitation work
was calculated for the roadway network. This backlog represents the investment
necessary to improve the roadways such that 95% are in fair or better condition. Included
in the backlog is 1207 miles of deficient pavement with estimated costs for repair work
that range from $0.5M to $1.3M per mile. The funds necessary to eliminate the total

backlog of pavement rehabilitation work was estimated at $691.9M.

An estimate of the adequacy of projected spending for the timely completion of the
resurfacing plan was ascertained. Projected spending is not adequate and an additional
expenditure of $121M is required each year in addition to the long-term average
expenditure of $105M per year. Projected expenditures of $226M is required each year
to maintain the roadway network at 2017 PSI pavement condition levels. The $226M per
year expenditure does not include the funds necessary to reduce the $691.9M backlog of

pavement rehabilitation work.

The progress in the 10-year plan for resurfacing of state highways was examined and
three different budget scenarios were investigated. The investigation included the
comparison of the predicted percentage of roads in fair or better condition for years 2019
through 2029 with three different budget scenarios of $105M, $226, and $295M per year
expenditures for pavement preservation repair work.
> The first budget scenario included an average $105M per year expenditure for
pavement preservation repair work since this budget is the actual average
expenditure for pavement preservation work from 2008 through 2018, excluding

2011, which is an anomalous year. The $105M per year budget scenario would
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result in the average percentage of roads in fair or better condition deteriorating
from 72% in the year 2017 to approximately 52% by the year 2029. Accordingly,
the current $691.9M backlog of pavement rehabilitation work would continue to
increase over time.

The second budget scenario consisted of an average $226M per year expenditure
for pavement preservation repair work. This budget scenario would result in
consistent pavement condition of 72% of roads in fair or better condition for years
2019 through 2029. The current backlog of rehabilitation work would remain.

The third budget scenario contained an average $295M per year expenditure for
pavement preservation repair work through the year 2029. The $295M per year
budget scenario would incrementally improve the condition of the entire roadway
network from 72% to 95% of roads in fair or better condition. In doing this, the

backlog of pavement rehabilitation work would be eliminated.

FIGURE E1 illustrates the comparison of the predicted percentage of roads in fair or better
condition with three different funding options including $105M, $226M, and $295M per

year expenditures for pavement preservation repair work.

Funds in Millions

mmmmmmﬂmmmmmmmmm
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
YEAR

Percentage of Roads in Fair or Better Condition

FIGURE E1. Future State-maintained Roadway Network Funding Options
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BRIDGE PRESERVATION SYNOPSIS

The Nevada Department of Transportation is responsible for inspecting and reporting the
condition of all the bridges open to the public in Nevada, except bridges on federal lands.
There are currently 2,062 public bridges in NDOT bridge inventory. NDOT maintains 1,208
bridges; county and city governments maintain 783 bridges; other local agencies maintain 48
bridges; private entities maintain 10 bridges; railroad maintains 7 bridges; and other state
agencies maintain 6 bridges. The bridge inventory data, together with other factors, allow
NDOT to identify preservation priorities and monitor the state’s effort to maintain bridges in a

structurally sound, functional, and safe condition.

The Sufficiency Rating is a numerical rating used to assess the overall condition of a bridge
and assists in the prioritization of bridge preservation efforts. Generally, bridges with
Sufficiency Ratings more than 80 are considered “good”, ratings of between 50 and 80 can
be considered “fair”, and ratings less than 50 are considered “poor”. Of the 1,208 bridges
maintained by NDOT, only 8 or 0.7% have a Sufficiency Rating less than 50 and are

considered to be in poor condition.

Structures with low condition or load ratings may be classified as Structurally Deficient.
Structurally Deficient bridges are not necessarily unsafe or dangerous. Rather, these bridges
become a priority for corrective measures, and may be posted to restrict the weight of vehicles
using them. If a deficiency is determined to be severe, or the load carrying capacity is
extremely low, the bridge would be closed to protect the travelling public. Of the bridges

maintained by NDOT, only 15 or 1.2% are considered to be Structurally Deficient.

Currently, Nevada bridge conditions compare very favorably to the bridge conditions in many
other states, even though more than half of NDOT’s bridges are more than 40 years old.
However, since older bridges generally have a useful service life of about 50 years, many of

NDOT'’s bridges will require more rehabilitation and replacement in the near future.

When bridges deteriorate and require closure, the resulting detours can be very disruptive to
traffic. In both rural and urban bridge closures, the user costs due to travel delays or additional
crashes will often be quite significant until the bridge is reconstructed or repaired. User costs
due to delay or crashes can be in the hundreds of thousands of dollars per day. The

importance of bridge maintenance and rehabilitation cannot be overemphasized.
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The Nevada Department of Transportation spent a total of approximately $12 million in fiscal
| years 2017 and 2018 on bridge preservation, while spending on bridge preservation for the
previous two years was approximately $17 million total. The increasing need and decreased
spending on bridge rehabilitation, seismic retrofit, and replacement over the last two fiscal
years increased the backlog of bridge work by over $25 million. Levels of future bridge
preservation funding are expected to remain below the current need of approximately $20

million a year.

While the anticipated level of bridge preservation funding will increase the backlog of bridge
work, a much greater funding deficiency is likely to occur because of the age of NDOT’s
bridges. Many of NDOT’s bridges are approaching the end of their useful life and the need
for bridge preservation funds is expected to increase greatly over the next decade. The
majority of the increase in bridge preservation funds needed is for the replacement of old

bridges.

} Since NDOT already has 481 bridges over 50 years old, the current practice of replacing
approximately 3 bridges a year is a replacement rate of 0.6% of the bridges over 50 years old.
A replacement rate of 2% a year is necessary to replace the bridges over 50 years old before
they reach 100 years old. If a 2% annual replacement rate is reached in ten years and is
maintained for another ten years, the number of bridges over 50 years old will begin to
stabilize. Twenty years from now, NDOT would have approximately 620 bridges over 50 years

old and would be replacing 12 bridges each year.

NDOT’s current backlog of bridge preservation work is approximately $158 million. Under the
current funding plan, the $158 million backlog is expected to gradually increase to $388 million

in FY 2029. Increased spending in bridge corrective maintenance, rehabilitation, and
closures and emergency bridge replacements.

If bridge preservation spending is increased to match the forecast costs shown in FIGURE
E2, the current backlog of bridge work can be maintained. If the funding is gradually increased
as shown over the next ten years, the forecast bridge preservation cost is expected to level

r replacement is necessary to preserve NDOT’s bridge assets and to avoid costly bridge
! off at approximately $50 million per year.
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FIGURE E2. Anticipated Costs, Funds and Backlog of Bridge Preservation Work
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INTRODUCTION

This report summarizes the Nevada Department of Transportation's (NDOT'’s) effort to
preserve the state-maintained roadway network. The roadway network is vital and one
of the state’s most valuable assets. Although the roadway network consists of only 14%
of the roads in Nevada, approximately 51% of all traffic and 74% of all heavy trucks travel
on state-maintained roads. The following discussion explains how NDOT uses its

available pavement preservation funds to maintain and rehabilitate the roadway network.

PAVEMENT PRESERVATION
THE PAVEMENT MANAGEMENT SYSTEM
The Pavement Management System (PMS) includes the entire inventory of the state’s
existing pavement assets and condition. The primary objective of the PMS is to provide

information that enables users to make informed decisions about how to maintain and

improve the condition of the roadway network while maximizing pavement performance

through the practical use of available funds. NDOT’s management of the pavement
} inventory allows maintenance and rehabilitation repair work to be prioritized in an
objective and systematic manner. The PMS improves the efficiency of decision making,
’ provides assessment on the consequences of decisions through comparative analysis,

and ensures consistency of network and project level activities and results.

ROADWAY NETWORK INVENTORY

The state-maintained roadway network consists of 5,435 centerline miles of roads.
Centerline miles indicate the length of the road, regardless of the number of lanes within
each mile. So that the network may be more easily managed, it is classified into five
separate road prioritization categories. These road categories are based on heavy truck

equivalent single axle loads (ESALSs), average daily traffic (ADT), and federal guidelines

place pavement thicknesses, similar rates of deterioration, and similar timing for

maintenance and rehabilitation repair work.

r for highway classification descriptions. The roads within each category have similar in-
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TABLE 1 lists the five road prioritization categories and their corresponding descriptions.
Also listed are several examples of easily recognized roads throughout the state to assist

with relating these roads to the assigned categories and descriptions.

TABLE 1. NDOT’s Road Prioritization Categories

IRO15, Clark County
Controlled Access Roads IR580, Washoe County
IR080, Elko County

ESAL > 540 SR146, St. Rose Parkway, Clark County
or USO050, Lincoln Highway, Carson City
ADT > 10,000 SR227, Fifth Street, Elko County

540 2 ESAL > 405 SR157, Kyle Canyon Road, Clark County
or SR028, Lake Tahoe Area, Douglas County
1,600 <ADT < 10,000 SR225, West Urban Limits of Elko, Elko County

405 = ESAL > 270 SR158, Deer Creek Road, Clark County
or SR206, Foothill Road/Genoa Lane, Douglas County
400 <ADT < 1,600 SR228, Jiggs Road, Elko County

SR156, Lee Canyon Road, Clark County
ADT <400 SR121, Dixie Valley Road, Churchill County
SR229, Secret Pass Road, Elko County

TESAL is an acronym for “Equivalent Single Axle Load.” This engineering concept is the basis for the
method used to quantify the pavement loading from trucks and count the heavy trucks that travel on roads.
ADT is an acronym for “Average Daily Traffic.” The PMS includes the ADT data, as provided by NDOT’s
Traffic Division, for every road in the state-maintained roadway network.

FIGURE 1 is a map that highlights the state-maintained roadway network inventory

identified by NDOT’s five road prioritization categories.
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FIGURE 1. Roadway Network Inventory Identified by Road Prioritization Categories
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There are numerous methods used to classify roads. The United States Department of

I
|
|
\

Transportation (USDOT) classifies roads for national purposes, while state departments
of transportation classify road inventories using methods for state needs and the needs
of the individual PMS system employed. The USDOT system focuses mainly on the
purpose of the route, while the NDOT system is largely based on traffic volumes and

loading. Despite these differences, the two systems are generally compatible.

TABLE 2 compares the USDOT’s classification methodology with NDOT’s classification
methodology, which will allow individuals familiar with national classification terminology

to more easily understand the associated NDOT road prioritization categories.

TABLE 2. Comparison of the USDOT and NDOT Road Classification Systems

Interstates are the highest classification of arterials and
Interstate  |were designed and constructed with mobility and long-
distance travel in mind.

The roads in this classification have directional travel
lanes and are usually separated by some type of
physical barrier. Access and egress points are limited
to on-ramp and off-ramp locations, or a very limited
number of at-grade intersections.

The roads in this classification serve major centers of
metropolitan areas, provide a high degree of mobility,
and can also provide mobility through rural areas.

Minor arterials link cities, larger towns, and other traffic
generators such as resorts.

Major collector roads provide senice to any county seat
not on an arterial route, to the larger towns not directly
served by higher systems, and to traffic generators of
equivalent intra-county importance such as shipping
points, parks, important mining, agricultural areas, and
more.

Minor collectors distribute and channel trips between
Minor Collector [local roads and arterials, usually over a distance of less
than three-quarters of a mile.

Local roads are not intended for use in long distance
travel, except at the origin or destination end of the trip,
due to their provision of direct access to abutting land.

Principal
Arterial — Other
Freeways and
Expressways

Principal
Arterial - Other

Minor Arterial

Major Collector

*Not
Applicable

*Not
Applicable

*Nevada’s state-maintained roadway network serves the broad expanse within the state’s boundaries.
Several USDOT classifications are developed to describe local county and city roads that are limited for
use in long distance travel and do not encompass the types of roads for which NDOT is responsible.
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PAVEMENT CONDITION RATING SYSTEM

To help manage pavements so that they can provide a smooth, comfortable, and safe
ride, it is useful to have a pavement condition rating system that includes all attributes
important to travelers. These attributes include travelers’ responses to motion and
appearance as demonstrated by a smooth riding surface that is without cracking, rutting,
patching, or potholes. NDOT uses a pavement condition rating system called the Present

Serviceability Index (PSI) to objectively measures all these important attributes.

The PSI pavement condition rating system uses a value that is calculated using pavement
roughness measurements and mathematical formulas that quantify pavement distresses
such as cracking, raveling, rutting, and potholes. These measurements and formulas are
combined and standardized into an objective rating scale numbered from zero to five.
Pavement rated from four to five is interpreted as pavement in new or very good condition
with a smooth surface that is without distress or irregularities. Pavement rated less than
two is interpreted as pavement in very poor or failed condition with the roughest of surface
conditions and no longer navigable at the posted speed limit. The PSI pavement condition
rating system is used to quantify the pavement condition for each road within the state-

maintained roadway network.

FIGURE 2 demonstrates how the PSI pavement condition rating system is divided into
six condition levels that correspond to pavement in very good, good, fair, mediocre, poor,
and very poor or failed condition. Descriptions include photographs of what pavement
would typically look like in each condition as well as a discussion of the various stages of

disrepair as pavement deteriorates over time.
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Pavement

Condition Description of Pavement Condition

Pavement in very good condition has an excellent, very smooth ride quality and
is without any pavement distress. Pavement is in new condition.

Pavement in good condition has a very smooth ride quality and begins to show
minor distresses that are typically environmental rather than load related.
Distresses include minor non-wheelpath longitudinal and transverse cracks as
well as minor surface raveling.

Pavement in good condition can especially benefit from preventive maintenance
such as crack sealing and surface treatments such as chip, slurry, and scrub
seals. Surface treatments impede pavement deterioration and protect the
pavement structure from water infiltration and weathering.

FIGURE 2. PSI Rating System and Corresponding Pavement Condition
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Pavement

Condition Description of Pavement Condition

Pavement in fair condition has a good ride quality except noticeable environmental
distress has developed. Non-wheelpath longitudinal and transverse cracks are
frequent. There is light surface oxidation and weathering. Structural distress in the
wheelpath in the form of ruts and fatigue cracks begin to occur.

Pavement in fair condition is a candidate for a surface treatment such as micro-
surfacing or double chip seal, and possibly a two inch overlay. An overlay applied on
pavement in this condition will prevent the formation of more severe structural distress.

Pavement in mediocre condition has a barely acceptable ride quality and has
accumulated significant environmental and structural distresses. Pavement has non-
wheelpath longitudinal cracking and transverse cracks so closely spaced that block
cracks develop. Ruts and fatigue cracks in wheelpath are present.

Pavement in mediocre condition is candidate for three inch or thicker overlays and may
require patching before the new overlay is placed. Pavement structural deterioration is
evident.

FIGURE 2. PSI Rating System and Corresponding Pavement Condition (Continued)
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PSI
Paver_nfent Rating Description of Pavement Condition
Condition Scale

Pavement in poor condition has a poor ride quality and has accumulated large amounts
of environmental and structural-related distresses. The non-wheelpath longitudinal and
transverse cracks are severe. The surface is weathered, rutted, and fatigue cracks are
widespread.

Lower volume roads are candidates for thick overlays or cold in-place recycling (CIR)
and overlay repair. Higher volume roads will require reconstruction such as a full-depth
recycling and overlay repair.

significant environmental and structural distresses. The surface is pitted and there are
wide non-wheelpath longitudinal and transverse cracks. Networked, spalled fatigue
cracks and deep ruts are prevalent. The deterioration is so advanced potholes are
frequent. The road is no longer navigable at the posted speed limit.

Pavement in this condition requires constant maintenance activity such as patching and
filling potholes. Citizen complaints are common. This pavement always requires full-
depth reconstruction and recycling the road may not be an option.

= - & ol e, > — E . ' 4
[ﬂ Pavement in very poor condition has a very poor ride quality and has accumulated

FIGURE 2. PSI Rating System and Corresponding Pavement Condition (Continued)
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PAVEMENT MAINTENANCE AND REHABILITATION STRATEGIES

Pavement service life is a function of many parameters. The parameters of most
consequence are the smoothness of the road and the amount of heavy truck loads that
the pavement experiences. New pavement has excellent characteristics such as a very
smooth ride without any surface distress or defects. Relatively little funding is necessary
for new pavement maintenance. However, the smooth ride will gradually become rough
due to cracks, distress, or other types of defects as the pavement deteriorates. Therefore,
it becomes necessary to spend an increasing amount of funds in order to maintain or
rehabilitate the pavement to an acceptable condition level as the pavement deteriorates
over time. The types and extents of distress or defects, along with the severity of the
pavement roughness, determine what types of repair strategies are required for

maintenance and rehabilitation repair work.

Pavement preservation repair strategies are designated as either maintenance or
rehabilitation. Maintenance repair strategies are applied early in the pavement service life
when the ride quality is in good condition, or applied when the pavement needs protection.
Maintenance repair strategies do not improve the load bearing capacity of the pavement.
Examples of maintenance repair strategies include fog seals, crack sealing, chip seals,
slurry seals, filling potholes, and patching. Rehabilitation repair strategies are constructed
when the pavement is in fair or worse condition to minimize further deterioration, and to
improve the load bearing capacity of the pavement. Examples of rehabilitation repair
strategies include plantmix overlays, cold in-place recycling with plantmix overlay, and full
depth recycling with plantmix overlay. The effective scheduling and budgeting for

pavement preservation repair strategies are important components of a successful PMS.

FIGURE 3 exhibits the construction timing for maintenance and rehabilitation repair
strategies based on the PSI pavement condition rating system. Maintenance repair
strategies are typically applied when a pavement has a PSI rating of 3.50 or more.
Rehabilitation repair strategies are commonly constructed when a pavement has a PSI

rating of 3.49 or less.

It should be noted however that these preservation repair strategies explained herein are
general policies and that the construction timing for maintenance and rehabilitation repair

strategies varies for each road prioritization category. For example, due to financial
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constraints, it is common for Category 1 road to receive an overlay treatment around a
PSI rating of 3.5, but a Category 5 road may receive a chip seal around a PSI rating of
2.5.
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Fair Construct rehabilitation repair when PSl is 3.49 or less.
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FIGURE 3. Timing for Repair Strategies Based on PSI Rating System

The funds needed for the repair work required to improve roads to acceptable condition

levels when pavement is in poor or worse condition are far greater than the funds needed
for the repair work when pavement is in fair or better condition. FIGURE 4 shows the
timing for the cost saving between proactive pavement rehabilitation and reactive major
reconstruction based on the PSI pavement condition rating system. Project expenditures
will significantly increase when pavement is allowed to deteriorate from fair condition into
very poor or failed condition. Repair work costs as much as six times more for major
reconstruction when pavement is in very poor or failed condition as compared to the less
invasive rehabilitation techniques that can be used when pavement is in fair or better

condition.

NDOT proactively investigates opportunities to use resources wisely by repairing
pavement in fair condition, instead of allowing it to deteriorate into a worse, and thus more
costly to repair condition. This philosophy of proactive rehabilitation lowers pavement life-

cycle costs and better serves the taxpaying public.
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FIGURE 4. Timing for Proactive and Reactive Pavement Rehabilitation Expenditures
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E REVENUE AND EXPENDITURE

) The pavement maintenance and rehabilitation repair work that is performed on the state-
| maintained roadway network is primarily funded by the federal government and State of
’ Nevada highway-user revenue. This federal and state revenue mostly generally consists
ﬁ

|

|

|

|

|

|

of vehicle fuel tax and registration fees.

The vehicle fuel tax collected by the federal government is funneled into the Federal Highway
Trust Fund. Thereafter, the tax is reallocated back to the states according to the provisions in
the Fixing America’s Surface Transportation Act (FAST Act) and various other appropriation
bills. Motor vehicle license, driver’s license, and registration fees along with excise taxes on
fuels that the state collects are deposited into the State Highway Fund. Revenue from the
State Highway Fund is allocated to NDOT and used for the maintenance and rehabilitation

repair work on state roads.

There were approximately $276,939,531 invested for maintenance and rehabilitation
repair work on the state-maintained roadway network during fiscal years 2017 and 2018.
This expenditure included a $186,361,469 investment of state funds, a $90,572,276

investment of federal funds, and a $5,786 investment of funds from other sources. Other
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funding sources include support by local city and public works agencies as well as private

utility and telecommunication enterprise with vested interest in localized areas.

There was $235,952,900 of road repair work contracted out to private contractors and
$40,986,631 of road repair work performed by NDOT Maintenance personnel.
The maintenance preservation repair work was accomplished by both private road
contractors and NDOT personnel. The rehabilitation repair work was solely accomplished
by private road contractors. FIGURE 5 displays the funding sources and construction
expenditures information that includes both maintenance and rehabilitation repair work
for fiscal years 2017 and 2018.

m State mFederal mOther mPrivate Contractors @ State Forces

Millions

Funding Sources Construction Expenditures
FIGURE 5. Funding Sources and Construction Expenditures

NDOT advertised $235,952,900 of contract maintenance and rehabilitation pavement
repair work during fiscal years 2017 and 2018. This obligated expenditure improved the
condition level of 678 miles of roads. TABLE 3 contains a financial summary of the

advertised maintenance and rehabilitation repair work that was accomplished on the
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state-maintained roadway network during fiscal years 2017 and 2018, along with the

corresponding mileage that was improved.

TABLES 4 and 5 list the specific rehabilitation projects that were advertised during fiscal
years 2017 and 2018. Maps were created to show the statewide locations where the
rehabilitation projects were constructed. FIGURE 6 features the locations where fiscal
year 2017 rehabilitation projects were built. FIGURE 7 highlights the locations where

fiscal year 2018 rehabilitation projects were completed.

TABLE 3. Advertised Pavement Repair Work for Fiscal Years 2017 and 2018

$19,618,090

$86,811,966

$106,430,056

277 Miles

108 Miles

385 Miles

$16,193,070

$113,329,774

$129,522,844

215 Miles

78 Miles

293 Miles

$35,811,160

$200,141,740

$235,952,900

Biennium Total

492 Miles

186 Miles

678 Miles
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TABLE 4. List of Rehabilitation Projects Advertised in Fiscal Year 2017

3639 Lyon 41.770-52.370 10.6 5B $3,216,025
LOCATION: SR 317 RAINBOW CANY ON, LINCOLN COUNTY, FROM 1 M NO OF ELGIN TO THE JUNCTION OF US 93 MP LN
41.77 TOMPLN 52.37.

SCOPE: REPAIR ROADWAY DAMAGE AND DRAINAGE STRUCTURES AT VARIOUS LOCATIONS.

_ 51.380-62.490 1

3651 Pershing 11.243 $11,867,625
16.449-16.582 5C

LOCATION: 80 FROM 1.776 MILES EAST OF THE HUMBOLDT INTERCHANGE TO 0.516 MILES WEST OF THE DUN GLEN

INTERCHANGE. MP PE 51.38 TO PE 62.49/ SR400

SCOPE: ONE INCH MILL AND TWO INCH FILL WITH OPEN GRADE / MILL & OVERLAY

3658 Washoe 0-4.296 4.296 4 | $1:895,255
LOCATION: SR 877, FRANKTOWN RD., FROM SR 429 TO US 395A/SR 429 NEAR BOWERS MANSION. MP WA 0.00 TO MP
WA 4.296
SCOPE: 2" MILL AND 2" FILL FROM MP WA 0.00 TO MP WA 1.400, 3" MILL AND 3" FILL FROM MP WA 1.400 TO MP WA 4.296

3652 | Lyon 0-11.114 | 11.114 3 | $8,869,505
LOCATION: US 95A, LY ON COUNTY, FM JUNCTION WITH US 50 IN SILVER SPRINGS TO 0.015MS OF ROYAL OAKS DR. MP
LY 44.254 TO 55.438 (US050A cummile 0.000 to 11.114)

SCOPE: 3" COLD IN-PLACE RECY CLE AND 3" PLANTMIX BITUMINOUS SURFA CE WITH 3/4" OPEN GRADED WEARING
COURSE. CONSTRUCT TRUCK CLIMBING LANE AND TWO PASSING LANES.

3655 | Nye 11.190-27.351 | 16.161 4 | 8986670
LOCATION: SR 160, NYE COUNTY, FROM 0.463 MINO E BASIN AVE TO 13.544 MINO OF BELL VISTA AVEAT THE 2010
NUL OF PAHRUMP MP NY 11.19 TO MP NY 27.351 AND AT MPNY 37.22
SCOPE: COLDMILL AND OVERLAY WITH PLANTMIX BITUMINOUS SURFA CE AND OPEN GRADED WEARING COURSE.
SAFETY IMPROVEMENTS AT JOHNNIE CURVE AND INTERSECTION MODIFICATIONS, TURN LANES, AT US 95

3661 White Pine 13.883-37.470 23.587 5A3 | $13716972
LOCATION: US 6 FROM THE JUNCTION WITH SR 318 TO 0.30 MILES EAST OF MURRY STREET. MP WP 13.71 TO WP 37.47
SCOPE: 3 INCH COLD IN-PLACE RECY CLE AND 2 INCH PLANTMIX BITUMINOUS SURFACE WITH 3/4 INCH OPEN GRADED
WEARING COURSE,

3660 | Washoe | 2.700-5.357 | 2.657 | 2 | $13,974,266
LOCATION: SR 648, GLENDALE AVENUE, FROM KIETZKE LANE TO MCCARRAN BOULEVARD MP WA 0.00 TO MP WA 2.65
SCOPE: RECONSTRUCT ROADWAY

3665 | Lyon | 584415912 | 10.068 | 1 | $8671,334
LOCATION: 180, LYON COUNTY, FROM 0.419 MILES EAST OF THE EAST FERNLEY GRADE SEPERATION TO LY/CH COUNTY
LINEMPLY 5.844 TOMPLY 15.912
SCOPE: 2" MILL WITH 3" PBS AND OPEN GRADE

3667 | Blko | 30.762-43.071 | 12.309 | 3 | $7,919,300
LOCATION: SR 648, GLENDALE AVENUE, FROM KIETZKE LANE TO MCCARRAN BOULEVARD MP WA 0.00 TO MP WA 2.65
SCOPE: 2 INCH COLDMILL WITH 3 INCH PBS AND OPEN GRADE AND PAVING THE EXISTING GRAVEL SHOULDERS.

3669 | Clark | 16.624-21.064 | 4.44 | 2 | $5,726,896
LOCATION: US 93, ELKO COUNTY, FROM 12.825 MN OF CATTLE PASS TO 2.691 MS OF SR 229. MP EL 30.762 TO EL
43.071.

SCOPE: 2.75" COLD-MILL WITH A 2" PLANTMIX BITUMINOUS SURFACE WITH 1" GAP GRADED SURFACE (UTACS)

21.092-22.777

3662 Clark 1.744 2 $1,968,118
24.022-24.081

LOCATION: SR 169, LOGANDALE ROAD, MP CL 21.00 TO MP CL 22.00 AND MP CL 24.00 TO MP CL 24.10

SCOPE: 8 INCH ROADBED MODIFICATION, 4 INCH PLANTMIX OVERLAY WITH OPEN GRADED SURFACE.
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TABLE 5. List of Rehabilitation Projects Advertised in Fiscal Year 2018

3681 Clark 423 1746 2 $20,031886
0-0.037

LOCATION: US95 CLARKCOUNTY,FROM CA/NV STATELINETO 7.79 MINO OF LORAN STATION RD.MP CL0.00 TO 177.423./ SR63.

SCOPE: NORTHBOUND-MILL 1" WITH 2" PBS AND OG IN DIVIDED SECTIONS; MILL 2" WITH 3" PBS AND OG IN UNDIVIDED SECTIONS.
SOUTHBOUND- 13" PULVERIZATION,REMOVE 5",ROADBED MOD 8",6" PBS WITH OG./ MILL & OVERLAY

3684 Clark 57.430-68.100 10.67 3 $10,080,799
LOCATION: US93,CLARKCOUNTY,FROM 2.74 MILES NORTH OF 115 TO #.9 MILES SOUTH OF SR 68 MP CL 5743 TOMP CL 68.10

SCOPE: ROADWAY REHABILITATION, SHOULDER WIDENING, SLOPE FLATTENING AND NORTHBOUND WIDENING FOR A TRUCK
CLIMBING LANE.

1100-7.510
0.230-0.346
4.285-4.417 A $9,915,065
4.812-4.923
0.215-0.326 3

LOCATION: I80FROM 0.36 MIWOF THE WEST CARLIN INTERCHANGE TO 0.4 MILE WEST OF THE CARLIN TUNNELSMP EL110TOEL
751/ FREL02/ SR221/ SR278/ SR766

SCOPE: 23/4" COLDMILLWITH 2" PLANTMIXBITUMINOUS SURFACE WITH OPEN GRADED SURFACE. SLOPE ERROSION AND BRIDGE
IMPROVEMENTS AT SELECT LOCATIONS./MILL & OVERLAY/RECONSTRUCT

3691 Lander 0.000-23.300 233 3 $13,308,004

LOCATION: US50 FROM CHURCHILL/LANDER COUNTY LINE TO 0.52 MILES EAST OF SR 305 NEAR AUSTIN TOWN LIMITS MP LA 0.00 TO
LA 23.30

SCOPE: 2"COLDMILL WITH 2.5" PBS AND 3/4" OPEN GRADED WEARING COURSE, WIDEN SHOULDERS AND FLATTEN SLOPES.
1.023-17.928 1

3699 Humboldt 6.222 $9,645,088
6.85117.168 3

LOCATION: I80FROM 0.345 MIE OF THE TRAILING EDGE OF H-1256 AT THE WEST STRIP GRADE SEPARATION TO 0.549 MIE OF THEE
WINNEMUCCA INTERCHANGE.MP HU 1.023 TO HU 17.354./ SR794

SCOPE: 15" MILL,2" PLANTMIX BITUMINOUS SURFACE WITH OPEN GRADE./MILL & OVERLAY/RECONSTRUCT

3706 Elko 11723-13.840 217 3 $3,123,233

LOCATION: SR 227, LAMOILLE HIGHWAY, FROM BOYD-KENNEDY ROAD TO 0.20 MILES EAST OF PALACE PARKWAY.MP EL 8.32 TO EL
13.84

SCOPE: 2INCH COLDMILL WITH 3INCH PLANTM IXBITUMINOUS SURFACE WITH OPEN GRADED SURFACE.
54.950-60.330 1

3705 Humboldt 2757 $7,403,684
2.033-2.166 5

LOCATION: 180,HUMBOLDT COUNTY,FROM 3.76 MILES WEST OF MOTE INTERCHANGE TO 106 MILES WEST OF HUMBOLDT/ LANDER
COUNTY LINEEASTBOUND LANESMP HU54.95TOMP HU60.33./ FRHUR

SCOPE: RUBBLIZEPCCP 15INCH STRESS RELIEF COURSE, 5 INCH PLANTMIX BITUMINOUS OVERLAY WITH OPEN GRADED
SURFACE./MILL & OVERLAY

0.000-12.445
0.000-0.464
0.000-0.191

Washoe 0.000-0.267 o $34,73371
0.000-0.506
0.000-0.242
0.000-0.163 5

LOCATION: 180, WASHOE COUNTY, FROM THE CA/NV STATELINE TO 0.023 MIW OF KEYSTONE INTERCHANGE. WA MP 0.00 TO WA MP
12.445./ FRWA01/ FRWA03/ FRWA57 / FRWAO05 / FRWA56 / FRWA55

SCOPE: COLDMILL AND OVERLAY WITH PLANTM IXBITUMINOUS SURFACE AND OPEN GRADED WEARING COURSE./MILL&
OVERLAY

3710 Washoe 25.731-27.064 1333 $5,088,302
LOCATION: US 395 RENO,180 TOMCCARRANBLVD MP WA 25.731TO MP WA 27.064.
SCOPE: 10%SLAB REPLACEMENT WITH PLANTMIX,MID SLAB CRACKREPAIR AND REALIGN CLEARACRE SOUTHBOUND ON RAMP
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COSTS OF CONSTRUCTION

The costs for maintenance and rehabilitation repair work on highways fluctuate over time.
The periodic fluctuations are typically due to instabilities in the costs of road building
materials such as asphalt, cement, and steel, as well as the fluctuations in energy costs.
Although these fluctuations occasionally lead to price decreases, the general trend for

maintenance and rehabilitation repair work costs is in the upward direction.

NDOT recognizes that these periodic cost fluctuations complicate the project planning
process and cause uncertainty in the highway construction industry. NDOT tries to
mitigate this uncertainty by sharing the risk with contractors through fuel and asphalt
escalation clauses in project contracts. However, sharing the risk of cost fluctuations does
not eliminate the overall long-term increase in construction costs as reported by the
Associated General Contractors of America (AGCA), the American Road and
Transportation Builders Association, the Federal Highway Administration, and other data

sources.

The Federal Highway Administration developed the National Highway Construction Cost
Index (NHCCI) to measure average changes in the prices of highway construction costs
over time. This index is based on pricing information contained in winning highway
construction contracts. FIGURE 8 shows the NHCCI index from March 2003 through
March 2018. Although the increase in costs has slowed recently, there is still a distinct
upward trend to the data. When compared to a general index such as the Producer Price
Index (PPI) published by the Bureau of Labor Statistics (BLS), the NHCCI exhibits similar
patterns, but faster growth. This relationship suggests that the costs of road construction
are generally outpacing normal inflation, which further strains the ability to provide

necessary funding.
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FIGURE 8. National Highway Construction Cost Index (NHCCI)
Source: Federal Highway Administration

NDOT depends primarily on the revenue from fuel tax to fund road construction projects.
Since much of this tax is not indexed to inflation, the purchasing power of the revenue for road
construction is approximately forty percent of what it was in 1992. The preservation of the
state-maintained roadway network at acceptable condition levels becomes more challenging
year after year. This challenge is due to the continuous increase in costs for road construction

along with the consequences from neglecting the long-term effects of inflation.
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1 PAVEMENT CONDITION
A safe, efficient, and reliable roadway network is a matter of regional importance and
‘ promotes the general welfare of all people that live, work, and play in the state. Nevada’s
[ pavement has ranked in the top one-half in the nation for the last several years as
compared with the overall highway performance and efficiency of other states’ roadway ‘
networks as reported in the Annual Highway Report by the Reason Foundation. NDOT : ﬁ
uses the PSI pavement condition rating system to evaluate and report the condition of the
| roadway network. The PSI| pavement condition rating system was previously discussed
and graphically shown in FIGURE 2. TABLE 6 presents the PSI condition data for each
y road prioritization category on the state-maintained roadway network. FIGURE 9 is a map

of the state’s roadway network inventory identified by the PSI rating system. FIGURES

10 through 14 are maps of road prioritization categories 1 through 5 identified by the PSI

rating system.

TABLE 6. PSI Pavement Condition by Road Prioritization Catego

5.00 to 4.00

3.99 10 3.50

3.49t0 3.00

2.9910 2.50

2.49 0 2.00 ; |

<2.00

* 1) Data as reported in the 2017 PMS Data Warehouse.
2) The reported total of 5,175 miles excludes excludes Portland Cement Concrete Pavement (PCCP)
because of its unique service life requirements and distress characteristics that vary significantly
from hotmix asphalt pavement. Each PCCP pavement segment is reviewed separately. The total state-
maintained roadway network mileage of 5,435 miles mentioned in the Roadway Network
Inventory section of the report is the official mileage count that includes PCCP roads.
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FIGURE 9. Roadway Network Inventory Identified by Present Serviceability Index (PSl)
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Present Serviceability Index (PSI)
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FIGURE 10. Road Prioritization Category 1 Identified by Present Serviceability Index (PSlI)
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FIGURE 11. Road Prioritization Category 2 Identified by Present Serviceability Index (PSI)
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FIGURE 12. Road Prioritization Category 3 Identified by Present Serviceability Index (PSl)
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FIGURE 13. Road Prioritization Category 4 Identified by Present Serviceability Index (PSl)
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FIGURE 14. Road Prioritization Category 5 Identified by Present Serviceability Index (PSl)
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NDOT partitions the state into three districts in order to effectively manage the state’s
pavement assets. District 1 includes Clark, Esmeralda, Lincoln, and most of Nye County.
District 2 is comprised of most of Carson City, Churchill, Douglas, Lyon, Mineral,
Pershing, Storey, and Washoe Counties. District 3 consists of the majority of Elko,
Eureka, Humboldt, Lander, and White Pine Counties. TABLE 7 shows the pavement
condition in each district identified by the PSI rating system, and TABLE 8 shows the

pavement condition in each county identified by the PSI rating system.

TABLE 7. District Pavement Condition Identified by Present Serviceability Index

District 1

District 2

District 3

Total All
Districts
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Carson City

Churchill

Clark

Douglas

Elko

Esmeralda

Eureka

Humboldt

Lander

Not
Applicable

Not

Applicable

3.89
18 mi

140 mi

3.63
138

Not
Applicable

3.54
25 mi

3.63
19 mi

3.85
117 mi

3.23
111 mi

Not
Applicable

Not
Applicable

3.85
54 mi

3.40
41 mi

3.74
37 mi

3.71
50 mi

3.11
23 mi

Not
Applicable

3.78
64 mi

3.56
41 mi

Lincoln

Lyon

Mineral

Nye

Pershing

Storey

Not
Applicable

Not

Applicable

Not
Applicable

Not
Applicable

3.74
103 mi

3.33
146 mi

3.95
29 mi

3.69
111 mi

3.80
104 mi

3.49
77 mi

3.43
35 mi

3.46
11 mi

3.86
49 mi

Not
Applicable

Not
Applicable

Not
Applicable

3.46
11 mi

3.47
138 mi

Washoe

3.93
52 mi

3.29
77 mi

3.48
64 mi

White Pine

Total All
Counties
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Applicable

Not
Applicable

3.71
241 mi

3.70
928 mi

3.69
1200 mi

Not
Applicable
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Past condition data were reviewed using the PSI pavement condition rating system to
determine if the funds spent to perform maintenance and rehabilitation repair work were
adequate to maintain or improve the average condition of the roadway network. FIGURES
15 through 20 are the results of this review. FIGURE 15 demonstrates the overall average

PSI for the entire roadway network has generally been in the fair range, with a generally

decreasing trend. The increase in condition in 2015 is likely due to repair of data collection

equipment and improvements in cracking data and probably represents a shift in the
baseline instead of a true condition improvement between 2014 and 2015. This shift is
present not only for the overall roadway network but for each individual road prioritization
category (categories 1-5) as well. The projected 2018 condition value is based on
deterioration curves that have been formulated using past condition data. It is anticipated

that the overall condition of the roadway network will remain fair for the next several years.

REHABILITATION AND
MAINTENANCE FUNDS

e
o~
-

2007 2008 2009 2010 2011 2013 2014 2015 2016 2017
mem REHABILITATION FUNDS  mem MAINTENANCE FUNDS =—e=ROAD CATEGORIES 1-5 AVERAGE PSI

FIGURE 15. Average PSI and Expenditures for Roadway Network
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FIGURE 16 illustrates the long-term average PSI for road category 1 and the rehabilitation
expenditure for each year from 2003 through 2018. Category 1 roads include the
controlled access highways such as 1-15, 1-580, and I-80. These roads are highest in
priority due to interstate economic importance. NDOT spends a substantial amount of
funds to maintain these roads in very good condition each year. An average of
approximately $56M per year has been spent on these roads since 2003, and condition

is reasonably stable, due to the priority they are given.

REHABILITATION
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FIGURE 16. Average PSI and Expenditures for Road Category 1
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FIGURE 17 shows the long-term average PSI for road category 2 and the rehabilitation
expenditure for each year from 2003 through 2018. Category 2 roads include routes such
as St. Rose Parkway/Lake Mead Drive, US-50 Lincoln Highway, and Fifth Street in Elko.
The average PSI has remained solidly in good condition through this period, but the
current average funding of approximately $33M per year could result in a decline into fair

condition within the next six years.
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FIGURE 17. Average PSI and Expenditures for Road Category 2
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FIGURE 18 displays the long-term average PSI for road category 3 and the rehabilitation
expenditure for each year from 2003 through 2018. Category 3 roads include routes such
as Kyle Canyon Road, SR-28 near Lake Tahoe, and SR-225 at the Elko west urban limits.
The average PSI was at the high end of good condition but has been steadily declining
into the lower end of good condition. This category of roads is expected to deteriorate into
fair condition within the next six years. Average funding for road category 3 has been

about $15M per year.
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FIGURE 18. Average PSI and Expenditures for Road Category 3
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FIGURE 19 demonstrates the long-term average PSI for road category 4 and the
rehabilitation expenditure for each year from 2003 through 2018. Category 4 roads
include routes such as Deer Creek Road, Foothill Road/Genoa Lane, and Jiggs Road.
These roads were at the bottom end of the good condition range in 2003, then transitioned
into fair condition in 2007. The average PSI has remained in fair condition since.
However, it is projected that category 4 roads will decline into mediocre condition by 2022
due to the limited funding they receive. Average spending in category 4 is approximately

$3.5M per year.
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FIGURE 19. Average PSI| and Expenditures for Road Category 4
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FIGURE 20 presents the long-term average PSI for road category 5 and the rehabilitation
expenditure for each year from 2003 through 2018. Category 5 roads include routes such
as Lee Canyon Road, Dixie Valley Road, and Secret Pass Road. These roads have
generally been in the upper half of mediocre range since 2003, but have been steadily
declining, and projections show an average condition in the poor range by 2025. Very
little rehabilitation funds are spent in category 5, as shown below. However, most of the
maintenance funds as shown on Figure 15 are spent on these low volume roads, and

these funds help stabilize the overall condition.
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FIGURE 20. Average PSI and Expenditures for Road Category 5
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PAVEMENT CONDITION GOAL

A pavement condition goal has been established to provide a measure of the
effectiveness of the maintenance and rehabilitation repair work that is performed on state
roads. The goal can also indicate the adequacy of funding appropriated for pavement
repair work. A process was used to develop the pavement condition goal and several
criteria were examined. Careful consideration was used to balance the cost of
rehabilitation at varying pavement condition levels with the availability of funds. Other
criteria used in the process included pavement deterioration rates, the effectiveness of
maintenance repair work, traffic volume, the number of heavy trucks, and the cost to
repair or replace roads in each particular road prioritization category. The pavement
condition goal to maintain a minimum of 95% of roads in fair or better condition was
approved for each road category. TABLE 9 lists the current status of each road category
with respect to the established pavement condition goal. The data shows that only
category 1 roads exceed the established pavement condition goal, category 3 roads are
only slightly below the goal, category 2 and 4 roads are somewhat further from the goal,

and category 5 roads are well below the goal.

TABLE 9. Pavement Condition Versus Established Goal by Road Catego

5.00 to 4.00

3.99 to 3.50

3.49 to 3.00

2.99 t0 2.50

2.49102.00

< 2.00
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FIGURE 21 displays the percentage of miles per road category as identified by the PSI
pavement condition rating system. The majority of the pavement in road categories 1
through 4 is in fair or better condition. The majority of pavement in road category 5 is in

mediocre or worse condition.

Percentage of Miles per Road Category

_ - Fair
Pavement Condition

FIGURE 21. Percentage of Miles per Road Category and Pavement Condition
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BACKLOG OF PAVEMENT REHABILITATION WORK

The backlog of pavement rehabilitation work has been defined as the funds necessary to
rehabilitate roads to acceptable condition levels. The backlog of pavement rehabilitation
work increases when funds are not spent at the optimal time in order to maintain roads at
acceptable condition levels. NDOT’s current practice of evaluating the condition of the
roadway network based on the PSI pavement condition rating system, and the

established pavement condition goal, is used to calculate an estimation of the backlog.
The cost of rehabilitation work varies for each road category. Category 1 roads are more

need to be repaired. Category 5 roads are the least expensive to rehabilitate because of
narrow widths and thin pavement sections. TABLE 10 summarizes the backlog of
pavement rehabilitation work for the state-maintained roadway network. The information
includes the number of miles in each road category needing improvement to meet the
95% fair or better goal as well as the cost of rehabilitation per mile. Road categories 2, 3,
4 and 5 have deficient pavement that does not meet the established pavement condition
goal to maintain a minimum of 95% of roads in fair or better condition. The percentage of
deficient miles was minor for road category 3 but was substantial in categories 2, 4, and
5. Overall, there are 1207 miles of deficient pavement that are estimated to cost $691.9M

to repair.

expensive to rehabilitate because of the required pavement widths and thicknesses that
FIGURE 22 illustrates the $691.9M backlog of pavement rehabilitation work in percentage
of miles per road category. Because the goal is to maintain 95% of roads in fair or better
condition, only the amount of deficient pavement beyond 5% is considered part of the
backlog. This means that for category 2, of the 14% of roads in less than fair condition,
9% need to be improved to meet the goal. Similarly, category 3 has 1.2%, category 4
has 22.3%, and category 5 has 55.3% of roads in need of improvement to meet the goal.
FIGURE 22 further shows the distribution of those necessary improvements among the
less than fair categories. The $691.9M backlog of pavement rehabilitation work is
expected to rise as pavement in mediocre condition deteriorates into conditions that are

costlier to repair.
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FIGURE 22. Backlog in Percentage of Miles per Road Category
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The adequacy of pavement preservation funds can be determined by comparing the
current and projected funding levels for repair work to the current and projected PSI
pavement condition levels. The established pavement condition goal to maintain a
minimum of 95% of roads in fair or better condition is also used to determine adequacy.
Adequate funding would allow for pavement to be maintained in conformance to the

established pavement condition goal.

ADEQUACY OF PAVEMENT PRESERVATION FUNDS

{ Analysis was performed on each road category to determine if there were enough funds
available to maintain the pavement within conformance to the established pavement
condition goal. As shown in FIGURES 15 through 20, funding and pavement condition
levels for the entire network as well as each road category vary from year to year. They

also show that the average PSI pavement condition for the entire roadway network has

generally continued to trend downwards. Only road category 1 currently meets the

established pavement condition goal to maintain a minimum of 95% of roads in fair or

} better condition. Road categories 2, 3, 4, and 5 do not. Funds for pavement preservation
repair work must be increased if the established goal is to be met.

’ TABLE 11 is a summary of the average number of miles rehabilitated and scheduled for
rehabilitation for years 2008-2018 as well as the expected funding., The average miles is
based on the distribution of rehabilitation amongst the categories for the last five years,
and the funding averages are based on the actual amount of funds spent for years 2008
through 2018, disregarding the anomalous 2011 funding. TABLE 11 also contains the
estimated additional miles that need to be rehabilitated and additional funds required to
maintain each road category at 2017 PSI pavement condition levels. The current average

funding of $105M per year would need to be increased by $121M per year, for a total of

the established pavement condition goal for road categories 2, 3, 4, and 5, and additional

funds would be necessary to satisfy that goal.

r $226M per year, to maintain the 2017 levels. However, these condition levels do not meet
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TABLE 11. Adequacy of Pavement Preservation Funds

Current Average Number of
Miles Rehabilitated per Year

Current Average Funds per
Year

Total Current Average Funds
per Year

Additional Average Number of
Miles Requiring
Rehabilitation per Year

Additional Average Funds
Required per Year

Total Additional Average
Funds Required per Year

Average rehabilitation funds per year for years 2008 through 2018, excluding maintenance funds
(2011 not included).

PROGRESS IN THE 10-YEAR PLAN FOR RESURFACING OF STATE HIGHWAYS
The amount of pavement preservation repair work has been restricted for many years

due to long-term financial constraints. The funds allocated for the pavement preservation

improvement projects and other program budget obligations. There are simply not enough
funds available to preserve the state-maintained roadway network in a condition that
satisfies the established pavement condition goal of 95% of roads in fair or better

condition.

FIGURE 23 illustrates the projected condition of the state-maintained roadway network
over the next ten (10) years using three different budget scenarios. An average of $105M
will be used as the yearly pavement preservation budget for scenario one since this is the
actual average expenditure for pavement rehabilitation work from 2008 through 2018
(excluding 2011). Budget scenario one is represented by the red line and consists of
spending an average of $105M per year on pavement rehabilitation work for the next ten
(10) years. At the end of 2017 (the most recent data year), about 72% of all state-
maintained roads were in fair or better condition. Based upon future projections,

approximately 68% of all state-maintained roads are projected to be in fair or better

budget are limited because funds are needed for other purposes such as capacity
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condition in 2019. Spending an average of $105M per year will result in the average
condition of the roads to deteriorate to approximately 52% of roads in fair or better
condition by the year 2029. Furthermore, the $691.9M backlog of pavement rehabilitation

work would substantially increase over time.

Budget scenario two is represented with the yellow line. There is an increased
expenditure of $121M per year, in addition to the $105M per year base investment, for a
total of $226M per year. Spending $226M per year on pavement rehabilitation work
should allow the percentage of all roads in fair or better condition to remain at the current
level of approximately 72% from 2018 forward. Because this represents a steady-state
condition, the backlog of pavement rehabilitation work would not be reduced, and
categories 2, 3, 4, and 5 would remain below the established 95% of roads in fair or better

pavement condition goal.

Budget scenario three is shown with the green line. This budget scenario is the preferred
PMS plan in a business environment where funding gaps are nonexistent. Increasing the
$226M per year budget with an additional $69M per year through 2028, for a total of
$295M per year, would gradually improve the pavement condition of the state-maintained
roadway network. This budget would also eliminate the backlog of pavement rehabilitation
work. This ideal budget scenario would accommodate the preservation needs of the entire
roadway network and provide the funds necessary for all road categories to meet the
pavement condition goal. The blue line shows the condition of the pavement wherein 95%
of roads are in fair or better condition. A budget of $295M per year would incrementally
raise the percentage of roads in fair or better condition from now until 2028. Thereafter,
the network pavement condition would level off and the budget could be reduced to
$226M per year because the backlog of pavement rehabilitation work would be

eliminated.
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FIGURE 23. Future State-maintained Roadway Network Funding Options

PAVEMENT PRESERVATION SUMMARY

The State Highway Preservation Report is presented to Nevada Legislature with the intent
to fulfill the requirements as outlined in Nevada Revised Statute 408.203(3). NDOT is
required to report the progress made on the resurfacing plan for state highways. The

following aspects of the resurfacing plan have been addressed:

» The pavement preservation revenues and expenditures for fiscal years 2017 and
2018 were presented. The revenue for the maintenance and rehabilitation repair
work constructed on state highways is primarily funded by the federal government
and the State of Nevada. This revenue generally consists of vehicle fuel tax and
registration fees. Approximately $276,939,531 were invested for road maintenance
and rehabilitation repair work during the last biennium. FIGURE 5 illustrates the

funding sources and construction expenditures for the road repair work.

» TABLES 3, 4, and 5 summarized the rehabilitation and maintenance repair work
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—
that was advertised in fiscal years 2017 and 2018. The information includes lists of

projects along with the associated mileage and cost for each project. The project

locations and scopes of work were also reported.

» The pavement condition of the state-maintained roadway network was provided.
The pavement condition was objectively measured with the Present Serviceability
Index (PSI) rating system. This rating system quantifies pavement condition into
one of six sections that correspond to pavement in very good, good, fair, mediocre,
poor, and very poor or failed condition. The data were described using several
methods including tabular format, maps, analysis by district and county distribution,

and a long-term investigation displayed on column charts.

» Each road prioritization category was evaluated to determine if the goal to maintain

a minimum of 95% of roads in fair or better condition was met as shown in TABLE

condition goal, category 2 and 3 roads were only slightly below the goal, and a

substantial amount of category 4 and 5 roads did not meet the goal.

} 9. It was concluded that only category 1 roads exceeded the established pavement
’ » The backlog of pavement rehabilitation work was calculated based on the
established goal to maintain a minimum of 95% of roads in fair or better condition.
TABLE 10 lists the estimated backlog for the entire state-maintained roadway

network. A total of $691.9M is required to repair 1207 miles of deficient pavement.

» TABLE 11 was developed to document the adequacy of pavement preservation
funds. The condition of the roadway network was predicted based on deterioration

rates and scheduled rehabilitation work. Predicted conditions forecast that the

category of road in conformance to the established goal to maintain a minimum of
95% of roads in fair or better condition. TABLE 11 also documents the additional
amount of work and cost required to maintain each road category at 2017 PSI
pavement condition levels. The $105M average funding per year must be
increased by an additional $121M per year, for a total of $226M per year, to simply
maintain the roadway network at 2017 PSI pavement condition levels. The

r current average funding level of $105M per year is inadequate to maintain each
’ proposed $226M per year allocation does not include the funds necessary to
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reduce the backlog of pavement rehabilitation work.

The progress in the 10-year plan for resurfacing of state highways was examined
and three different budget scenarios were investigated. The first budget scenario
included an average of $105M per year expenditure for rehabilitation repair work.
The first budget scenario would result in the roadway network pavement condition
level deteriorating from 72% to roughly 52% of roads in fair or better condition by
the year 2029. The second budget scenario included an average of $226M per
year expenditure for rehabilitation repair work. The second budget scenario would
result in a consistent pavement condition level of 72% of roads in fair or better
condition, and the backlog of rehabilitation work would not be reduced or
eliminated. The third budget scenario included an average of $295M per year
expenditure on rehabilitation repair work through the year 2028. This budget
scenario would improve the roadway network pavement condition level to 95% of
roads in fair or better condition, and completely eliminate the backlog of pavement

rehabilitation work.

Supplementary information contained in the report includes:

» An explanation of the state-maintained roadway network inventory including the
PMS inventory management through designated road prioritization categories 1
through 5.

» A description of the PSI pavement condition rating system that is used to
objectively rank pavement conditions for many PMS purposes.

» Definitions for maintenance and rehabilitation repair strategies as well as the
optimal construction timing based on the PSI pavement condition rating system.
Commentary regarding the costs for construction of state highway pavement

rehabilitation projects.
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BRIDGE PRESERVATION

INTRODUCTION
This report summarizes the Nevada Department of Transportation’s (NDOT) efforts to
preserve the state’s bridge infrastructure which has an approximate as-constructed value
of $2.2 billion. Preserving the bridge infrastructure is one of NDOT’s highest priorities.
Numerous resources are employed to maintain bridges in structurally sound, functional,
and safe condition. Although the focus in the following discussion is on state-maintained
bridges, information on bridges maintained by other agencies is also included because
these bridges are also eligible for federal funds that are administered by NDOT.
Moreover, NDOT is responsible for inspecting and reporting the condition of all the
bridges open to the public in Nevada, except bridges on federal lands. Bridges on federal

lands are inspected and maintained by the federal government.

THE BRIDGE MANAGEMENT SYSTEM

Bridges are managed using the National Bridge Inventory (NBI) data which provides an
} inventory of bridge condition, location, needed repairs, load limits, susceptibility to

flooding, and ownership information. A separate prioritization list enables NDOT to
’ evaluate earthquake susceptibility and risks. This data, together with other factors, allows

NDOT to identify preservation priorities and monitor efforts to keep its bridges functioning

in good condition.

BRIDGE INVENTORY

There are currently 2,062 public bridges in NDOT bridge inventory. A bridge is a structure
spanning 20 feet or more that carries traffic over a depression or obstruction, and includes
multiple box culverts and pipes. The maintenance of the bridge inventory is shared by

many different organizations: NDOT maintains 1,208 bridges; county and city

entities maintain 10 bridges; railroad maintains 7 bridges; and other state agencies

maintain 6 bridges.

BRIDGE CONDITION REPORTING
Bridge serviceability is characterized by the use of a numerical evaluation called the

r governments maintain 783 bridges; other local agencies maintain 48 bridges; private
; Sufficiency Rating. The Sufficiency Rating is used to assess the overall condition of a
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bridge and assists in the prioritization of bridge preservation efforts. Sufficiency Ratings

vary from 0 to 100. A 100 Sufficiency Rating represents a bridge with no deficiencies.

The condition assessment is based upon a physical inspection of the structure. The
deleterious effects of age, environment, fatigue, hydrologic scour, settling, and traffic
collisions are assessed in the evaluation. Every bridge in Nevada is inspected at least
once every two years. Bridges in poor condition are inspected more often. Inspection
findings are factored into the determination of the bridge load, condition and Sufficiency

Ratings.

The load rating denotes the strength of the bridge compared to design-truck loading.
Structures with low condition or load rating may be classified as “Structurally Deficient.”
Structurally Deficient bridges are not necessarily unsafe or dangerous. Rather, these
bridges become a priority for corrective measures, and may be posted to restrict the
weight of vehicles using them. If a deficiency is determined to be severe, or the load-
carrying capacity is extremely low, the bridge would be closed to protect the travelling

public.

NDOT adheres to policies and procedures in accordance with the FHWA'’s requirements.
The FHWA included the verbiage discussing Structurally Deficient bridges in a report to
Congress entitled “2008 Status of the Nation’s Highways, Bridges, and Transit:

Conditions and Performance.” The verbiage was as follows:

“Structurally Deficient bridges are not inherently unsafe. Bridges are considered
structurally deficient if significant load-carrying elements are found to be in poor or worse
condition due to deterioration and/or damage, or the adequacy of the waterway opening
provided by the bridge is determined to be extremely insufficient to the point of causing
intolerable traffic interruptions. That a bridge is deficient does not imply that it is likely to
collapse or that it is unsafe. By conducting properly scheduled inspections, unsafe
conditions may be identified; if the bridge is determined to be unsafe, the structure must
be closed. A deficient bridge, when left open to traffic, typically requires significant
maintenance and repair to remain in service and eventual rehabilitation or replacement
to address deficiencies. To remain in service, Structurally Deficient bridges often have

weight limits that restrict the gross weight of vehicles using the bridges to less than the
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maximum weight typically allowed by statute.”

Bridges are considered Structurally Deficient if:

Significant load-carrying elements are found to be in poor condition.
Has insufficient load carrying capacity & may have weight limits to remain in
service. (See picture below.)

More susceptible to flooding with significant traffic impacts.

Example of Structurally Deficient Bridge
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There are 1,208 bridges on the NDOT-maintained system that were reported in 2018.
Based on the report, 15 or 1.2% of the bridges are Structurally Deficient. There are 854
bridges that are maintained by non-NDOT agencies that were reported in 2018. Based
on the report, 18 or 2.1% of the bridges are Structurally Deficient. FIGURE 24 summarizes
the substandard bridge conditions on NDOT and locally-maintained bridge network.

Structurally Deficient Bridges

3
£
&
s
s

Non-NDOT Bridges

FIGURE 24. Structurally Deficient Bridges

FIGURES 25A, 25B, 25C, 25D and 25E locate the Structurally Deficient bridges in
NDOT’s bridge inventory.
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FIGURE 25A. Locations of Structurally Deficient Bridges

(Bridges categorized as Structurally Deficient may have less than desirable load carrying capacity or geometrics, but are not
considered unsafe. Please refer to the discussion in the Bridge Condition Reporting on Page 53 to 55.)
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FIGURE 25B. Locations of Structurally Deficient Bridges

(Bridges categorized as Structurally Deficient may have less than desirable load carrying capacity or geometrics, but are
not considered unsafe. Please refer to the discussion in the Bridge Condition Reporting on Page 53 to 55.)

2019 NEVADA STATE HIGHWAY PRESERVATION REPORT


rbowden
Highlight


Las Vegas Area
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FIGURE 25C. Locations of Structurally Deficient Bridges

(Bridges cateqorized as Structurally Deficient may have less than desirable load carrying capacity or geometrics, but are
not considered unsafe. Please refer to the discussion in the Bridge Condition Reporting on Page 53 to 55.)
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FIGURE 25D. Locations of Structurally Deficient Bridges

(Bridges cateqorized as Structurally Deficient may have less than desirable load carrying capacity or geometrics, but are
not considered unsafe. Please refer to the discussion in the Bridge Condition Reporting on Page 53 to 55.)
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Southeastern Nevada
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FIGURE 25E. Locations of Structurally Deficient Bridges

(Bridges categorized as Structurally Deficient may have less than desirable load carrying capacity or geometrics, but are
not considered unsafe. Please refer to the discussion in the Bridge Condition Reporting on Page 53 to 55.)
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In addition to the sufficiency rating, a bridge’s susceptibility to seismic activity is
considered when assessing its condition or “health.” Nevada is the third most seismically
active state in the US. Only California and Alaska are more seismically active. The central
and western parts of Nevada are the most active, but southern Nevada does have the
potential for damaging earthquakes. NDOT has replaced or retrofitted 150 bridge
structures at a cost of over $48 million since NDOT began including seismic activity as a
component in the project prioritization process. Additionally, NDOT has placed a high
priority on 82 more NDOT-maintained bridges in need of seismic retrofitting. The cost to

upgrade bridges in need of seismic retrofitting is estimated at $37 million.

Generally, bridges with sufficiency ratings more than 80 are considered “good”, ratings of
between 50 and 80 can be considered “fair”’, and ratings less than 50 are considered
“poor”. FIGURE 26 illustrates the condition of bridges in Nevada. Only 0.7% of the bridges
in Nevada are considered to be in poor condition. NDOT goes above and beyond the
requirement in inspecting bridges. Railroad crossings and pedestrian structures are not
required to be inspected by the Federal Highway Administration. For the sake of public
safety, NDOT inspects these bridges when they span NDOT facilities, but does not report

these ratings.

Nevada bridge conditions compare very favorably to the bridge conditions in many other
states, even though more than half of NDOT’s bridges are over 40 years old. Older
bridges generally have a service life of at least 50 years. Recently-built bridges are
expected to have a design life of 75 years. This prolonged design life was achieved by
improvements in material, design, and construction methods. FIGURE 27 shows the age
distribution of the State’s bridges grouped by the decade in which the bridge was originally

constructed.
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FIGURE 26. Nevada Bridge Conditions
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FIGURE 27. NDOT Bridges, Decade of Construction
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BRIDGE CONDITION OVER TIME
FIGURE 28 illustrates NDOT-maintained bridge conditions grouped by good, fair, and
poor categories over time. The number of bridges in each category has remained fairly

stable since 1996. FIGURE 29 shows that the number of Structurally Deficient bridges
has decreased significantly from 1996 through 2018.

FIGURE 30 demonstrates that the condition of non-NDOT maintained bridges has
retained a similar proportion of good, fair, and poor bridge conditions in comparison to the
total number of bridges surveyed from 1996 through 2018. These conditions slightly
improved over the years despite the fact that there were over two and half times as many
bridges surveyed in 2018 as compared to 1996. FIGURE 31 depicts the number of

Structurally Deficient non-NDOT bridges over time.
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FIGURE 28. NDOT Bridge Conditions over Time
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FIGURE 29. Structurally Deficient NDOT Bridges over Time
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FIGURE 30. Non-NDOT Bridge Conditions over Time
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FIGURE 31. Structurally Deficient Non-NDOT Bridges over Time

THE COST OF BRIDGE CLOSURE FOR OWNERS

Structurally Deficient bridge locations are displayed in FIGURE 25A through FIGURE
25E. Currently there are no structurally deficient bridges on I-15 in Las Vegas and 1-80
and US-395 in Reno. These routes connect Nevada with the rest of the country and carry
hundreds of thousands of automobiles and trucks on a daily basis. Some Nevada
Interstates bridges carry more than 100,000 vehicles daily in northern Nevada urban
areas and approximately 250,000 vehicles daily in southern Nevada urban areas. If
closure of a bridge in rural Nevada was required, the detour might add a few hundred
additional miles to the travelers’ journeys. A bridge closure and subsequent detours in
urban areas will create extensive traffic jams and cause additional vehicle crashes. In
both rural and urban bridge closures, the user costs due to travel delay or crashes will be
quite significant until the bridge is reconstructed or repaired. Often, user costs due to
delay or crashes can be in the hundreds of thousands of dollars per day. The importance

of bridge maintenance and rehabilitation cannot be overemphasized.

The economic impacts of a bridge closure and subsequent activities are widespread. For

example, the nationally-reported bridge collapse in Minneapolis, Minnesota in 2007 had

2019 NEVADA STATE HIGHWAY PRESERVATION REPORT m




_——-—-- ...

to user costs. The user costs were estimated at $247,000 per day due to added travel
time. The Minneapolis Bridge carried 140,000 vehicles daily before the collapse. This
account does not include the compensations to the deceased, injured, and the law suit

expenses.

an economic impact on the state totaling $17 million in 2007 and $43 million in 2008 due
PROJECT PRIORITIZATION

{ The bridge preservation program competes for funding with capacity improvement,
operations, pavement, hydraulic, and safety projects and programs. Since available
funding is never unlimited, engineers prioritize projects in such a manner that will improve
the condition of the entire bridge infrastructure network while maximizing bridge
performance and keeping costs to a minimum.

Bridge projects are developed and prioritized based upon bridge condition (Sufficiency

Ratings and Structurally Deficient status), essentiality for public needs (NHS status, ADT,
} and ADTT etc.), and association of other ongoing project work at the same location
(pavement rehabilitation work etc.). Seismic retrofit work is prioritized based on a bridge’s
’ earthquake vulnerability and importance. The seismic vulnerability of older state-owned
bridges has been investigated. Certain bridge types, such as large culverts, do not need

seismic retrofit.

BRIDGE PRESERVATION FUNDING

Similar to pavement rehabilitation, some bridge preservation work is paid for with state
fuel taxes and vehicle registration fees. Historically, available state funding has only been
sufficient to provide the required match for federal funds and to fund bridge maintenance

costs.

Federal funds are not dedicated for on-system bridge restoration, rehabilitation, or
replacement. On-system bridge preservation projects must compete with other types of

projects for the limited amount of available federal funds.

Under federal funding guidelines, off-system bridges must receive more than $2 million
of the available federal funds. Bridges are described as off-system when the bridges are

not located on the federal aid highway system. Off-system roads include Rural Minor
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Collector and Rural and Urban Local roads. Bridges are described as on-system when
the bridges are located on the federal aid highway system. The Interstate, Urban
Collector, and Rural Minor Arterial roads are included in the federal aid highway system.
Of the 1,208 state-maintained bridges, 1,133 bridges are on-system and 75 bridges are
off-system. Of the 854 county, city, other local agency, private, and other state agency

bridges, 451 bridges are on-system and 403 bridges are off-system.
BIENNIAL EXPENDITURES FOR FISCAL YEARS 2017 TO 2018
TABLE 12 lists approximately $12 million worth of bridge preservation work that NDOT

obligated in fiscal years 2017 and 2018.

TABLE 12. Bridge Expenditures in Fiscal Years 2017 and 2018

2017 $705,081 $1,571,278 $0 $0 $2,276,359

2018 $706,863 | $6,388,792 $2,766,523 | $162,810 | $10,024,988

Biennium Total| $1,411,944 | $7,960,070 $2,766,523 $162,810 $12,301,347

TABLE 13 lists the numbers of bridges that NDOT rehabilitated, replaced, or seismically
retrofitted in fiscal years 2017 and 2018.

TABLE 13. Numbers of Bridges Rehabilitated, Replaced, or Seismically Retrofitted
in Fiscal Years 2017 and 2018

NDOT | On-System
On-System
NDOT | Off-System
Local/Other| Off-System
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BACKLOG OF BRIDGE PRESERVATION WORK

Ideally, bridges maintained in fair or good condition for as long as possible will extend
bridge service life and reduce the need for bridge replacement. Currently, a backlog of
approximately $158 million exists for bridge preservation work. Bridge preservation
includes repair strategies such as restoration, rehabilitation, and replacement work.
TABLE 14 lists the backlog of currently-needed bridge repair work. Preventive
maintenance needs are not included in the bridge project backlog because this work is

performed using routine maintenance funds.

TABLE 14. Backlog of Bridge Work, State Bridges 2019
(Based on 2018 Condition Data)

Principal Arterial -

$ 22,494,497 | $ 36,838,745 | $ 19,290,400 78,623,642
Interstate

Principal Arterial -

Non-Interstate $ 80596718 3,173,411 2,968,800 14,201,882

Minor Arterial $ 3,586,825 | $ 500,650 - 4,087,475

Major Collector | $ 1,040,214 | $ 860,009 7,646,400 9,546,622

Minor Collector &

$ 3,993,284 | $ 1,104,724 9,070,000 14,168,008
Local

System Not

Identified $ 37,000,000 37,000,000

PRESENT FUNDING VERSUS NEEDED FUNDING

The majority of NDOT maintained bridges were built prior to the 1980s. These older
bridges typically have a useful service life of about 50 years, although bridges that were
built more recently are expected to have a useful service life of 75 years. It is anticipated
that most bridges approaching 50 years old will require major rehabilitation or
replacement relatively soon. FIGURE 32 illustrates that many NDOT maintained bridges
are approaching 50 years old and may be reaching the end of their useful service life.

The estimated cost to replace all of the NDOT maintained bridges that are currently over
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50 years old is $870 million. Because of the large number of bridges approaching 50
years old, the estimated cost to replace all of the NDOT maintained bridges that will be

over 50 years old ten years from now is $1.8 billion.
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FIGURE 32. Number of 50 Year Old Bridges by Decade

Replacing all of NDOT’s bridges over 50 years old is not practical to accomplish in five
years or even ten years. The strategy to forecast future bridge preservation costs is to
replace the bridges gradually over the next fifty years, before the bridges reach 100 years
old. Replacing 2% of the bridges over 50 years old each year will allow for a gradual
replacement of all the old bridges, but does not replace the bridges quickly enough to
decrease the number of bridges over 50 years old. Since NDOT already has 481 bridges
over 50 years old, replacing 3 bridges a year is a replacement rate of 0.6% which is
inadequate. Gradually increasing the replacement rate to 2% over the next ten years will
ultimately require replacing 12 bridges a year because NDOT will have approximately 600
bridges over 50 years old at that time. If a 2% annual replacement rate is maintained for
the subsequent ten years, the trends will begin to stabilize; twenty years from now NDOT
would have approximately 620 bridges over 50 years old and would be replacing 12

bridges each year.
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The current backlog of bridge preservation work is estimated to be approximately $158
million. The $11 million anticipated for bridge preservation work annually is not expected
to be adequate to reduce or maintain the existing backlog. The current $20 million
average annual need for bridge preservation work is expected to increase rapidly in the
near future as the number of NDOT maintained bridges over 50 years old increases.
TABLE 15 lists the bridge costs, funds, and backlog for 10 years starting FY 2019
assuming the bridge preservation funding remains at the anticipated level. FIGURE 33
illustrates the anticipated costs, funds and backlog growth of the bridge preservation
based on TABLE 15 data. Under the present funding plan, the current $158 million bridge
backlog is expected to gradually increase to $388 million in FY 2029.

TABLE 15. Anticipated Bridge Backlog, Costs, and Funds

State-Maintained System (in millions of dollars)

* Inflation assumed at 3.00% per annum. Note: Backlog of Bridge work is as of beginning of fiscal year;
** Revenue growth rate assumed is 4.00% per annum. preservation costs are those incurred during the fiscal year; and

*** Funds needed to maintain current backlog preservation funds are those that are available during the fiscal year.
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FIGURE 33. Anticipated Costs, Funds and Backlog of Bridge Preservation Work

BRIDGE PRESERVATION ACTION PLAN
NDOT’s bridge preservation action plan is similar to plans detailed in previous State
Highway Preservation Reports. The action plan is to preserve Nevada’s public bridges in

good condition by implementing the following bridge management practices:

e Replace orrehabilitate Structurally Deficient bridges before the bridges become hazardous
or overly burdensome to users.

e Seismically retrofit bridges that do not meet current seismic standards.

e Apply timely corrective measures to existing structures.

e Apply effective preventive maintenance strategies to existing structures.

BRIDGE PRESERVATION SUMMARY

Nevada has enjoyed the benefit of good bridge conditions as compared to the bridge
conditions in many other states for quite a while. Nevada’s preservation program and
favorable environment has contributed to the good results. However, NDOT’s bridge

assets are aging. After a useful life of 50 years, many of NDOT’s older bridges will require
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replacement. NDOT'’s current bridge replacement rate of approximately 3 bridges a year
will not keep up with the large number of bridges reaching the end of their useful life.
Increased spending in bridge restoration, rehabilitation, and replacement is necessary to
preserve NDOT’s bridge assets and to avoid costly bridge closures and emergency bridge
replacements. If bridge preservation spending is increased to match the forecast costs shown
in FIGURE 33, the current backlog of bridge work can be maintained. If the funding is
gradually increased as shown over the next ten years, the forecast bridge preservation cost
is expected to level off at approximately $50 million per year, which is approximately 2% of

the as-built bridge assets value.
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Nevada Department of Transportation
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Carson City, Nevada 89712

(775) 888-7000
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