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DRAFT EIS IS SHOWN IN PURPLE

WHY IS THE PROJECT NEEDED?
The Nevada Department of Transportation (NDOT) and the Federal Highway Administration
(FHWA) are studying alternatives to address the obsolete design, improve safety, and reduce
travel delay in the Interstate 80 and Interstate 580/U.S. Highway 395 (I-80 and I-580/US 395)
corridors and the interchange that connects these freeways.

Chapter Summary

The National Environmental Policy Act (NEPA) of 1969, as amended, directs transportation
officials to balance engineering and transportation needs with social, economic, and natural
environmental factors when making project decisions.

Need for the Project

Explanation of where this project is, who it will affect, and how it will correlate with other regional
transportation projects.

• Why is this Project Needed?

One: Reduce Travel Delay
Two: Improve Safety
Three: Bridge Condition
Four: Importance of I-80 and I-580/US 395 in the Regional Transportation
System

• Logical Termini and Independent Utility

Logical Termini and Independent Utility

This chapter includes the following sections:
• Project Location and Study Limits

• Public, Local Government, Tribal, and Agency Input on the Need for the Project
• Purpose of the Project

Why the selected study area termini are logical.

Public, Local Government, Tribal, and Agency Input
Brief summary of meetings held with local agencies, organizations, and members of the public.

Purpose of the Project

The purpose of the Spaghetti Bowl Project is to address the obsolete design of the study area
freeway system and interchanges.

Appendices
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Existing Freeway Conditions Report

C

Traffic Evaluation Summary Tables, Traffic Analysis Report

E

Community Involvement and Agency Coordination
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A freeway-to-freeway interchange connects two or more
freeways. The traﬃc within freeway-to-freeway interchanges
moves freely without stopping. The Spaghetti Bowl is a
freeway-to-freeway interchange. (Looking north.)

Project Location
and Study Limits

Figure 1-1. Project Location
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A service interchange connects a freeway to a
local street. A service interchange has an at-grade
intersection with a local street and has some type
of traffic control (stop signs, traffic signals, or a
roundabout) that may require vehicles to either stop
or yield to other traffic or pedestrians. The I-80 and
North Wells Avenue interchange (pictured) is an
example of a typical service interchange.
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North Wells Street interchange system is an example of a
typical service interchange.
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In addition to the Spaghetti Bowl, which is a freeway-to-freeway interchange, the study area includes 16 service
interchanges (see definitions below). The list of service interchanges in the study area is included in Appendix A, Existing
Freeway Conditions Report.
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The interchange that connects I-80 and I-580/US 395, known locally as the “Spaghetti Bowl,” is located in the cities of
Reno and Sparks in southern Washoe County, Nevada. As shown in Figure 1-1, the study area includes the Spaghetti
Bowl, a 5-mile segment of I-80 from Keystone Avenue east to McCarran Boulevard, and a 7.3-mile segment of I-580/US
395 from Meadowood Mall Way north through the Spaghetti Bowl to Parr Boulevard/Dandini Boulevard.
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Projects in the “Relationship to Other Regionally Important Projects” column, with the exception of RTC RAPID, will
directly connect to the study area freeways or are close enough to the study area that traffic from those projects
may use I-80 and I-580. NDOT and the RTC designed these projects to improve the efficiency and safety of the
regional Reno-Sparks transportation network. These projects will not address deficiencies on I-80 and I-580/US 395
in the study area that are caused, in large part, by the obsolete design of the freeway system.

I-80 – Robb Drive
to Vista Boulevard

n Blvd
rra

Kietzke Ln

Table 1-1 lists representative studies and/or projects that NDOT and local/regional planning organizations have
conducted over the past 20 years to address design deficiencies within the Spaghetti Bowl. It also summarizes other
projects in the study area and briefly explains the relationship between the proposed Spaghetti Bowl interchange
improvement and other regionally important projects. In this table, the “Other Projects in Study Area” address
a mix of short- and long-term deficiencies in the study area. By design, short-term projects such as the Spaghetti
Bowl Paving Project and the I-80 – Robb Drive to Vista Boulevard Project address a specific problem or set of
problems in a limited portion of the study area. These projects have addressed some but not all of the problems on
the study area freeway system. For example, the Spaghetti Bowl Paving Project will address the problems caused
by potholes and a rough driving surface, but it will not address the more pressing problem of the outdated freeway
design.
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inia

Several NDOT-sponsored transportation projects are currently under construction or have been constructed in the
study area to address safety concerns, improve operations in areas with high traffic volume, and increase capacity.
NDOT and other agencies have recently built or plan to build regionally important transportation projects adjacent
to the study area; these projects address the need for additional capacity on the transportation network; invest
in other transportation modes, no longer relying solely on freeway improvements to address travel demand; and
enhance the value of other transportation system investments. Investments have been and are being made in the
freeway and arterial system just outside the study area, and improving the study area freeway system will enhance
the value of those investments (Figure 1-2).
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Virg

NDOT and RTC coordinate with Truckee Meadows Regional Planning Agency, Washoe County, the City of Reno,
and the City of Sparks to ensure regional transportation projects such as the Spaghetti Bowl reconstruction are
incorporated with local comprehensive planning.
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US 395 Connector

ginia St
Vir

I-80 and I-580/US 395 are the primary east-west and north-south travel corridors serving Washoe County and
the Reno-Sparks area. It is the responsibility of NDOT and the Regional Transportation Commission (RTC) of
Washoe County to plan for maintenance and, when necessary, improvements to I-80 and I-580/US 395. As the
agencies charged with maintaining and improving the study area freeway system, NDOT and the RTC included the
proposed project in high-level state and regional studies, such as the 2019-2022 NDOT Statewide Transportation
Improvement Program (as “I-80/I-580/US 395 System to System Interchange;” NDOT 2019) and the 2040 Regional
Transportation Plan, Appendix A (as “I-80/I-580/US 395 (Spaghetti Bowl)” under Regional Improvements 20272040; RTC 2017). The Statewide Transportation Improvement Program is a 4-year, fiscally constrained planning and
programming document used to forecast anticipated funding, and it is used by state and local staff to prioritize
projects. The Regional Transportation Plan defines the long-range transportation planning policies and priorities for
Washoe County’s future transportation system and is the blueprint to maintaining access, mobility, and clean air.
Both the statewide and regional plans include this project to improve traffic operations and capacity.

Figure 1-2. Regionally Important Projects in the Vicinity of the Study Area
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Table 1-1.

Project History, Other Projects in the Study Area, and Relationship to Other Regionally Important Projects

PROJECT HISTORY
Planning for Spaghetti Bowl improvements has occurred for nearly 20 years.
The studies below have been conducted since 2002.
Washoe County Freeway Corridor Study (Washoe County 2002). This
study identified freeway improvements needed within the Reno-Sparks
area between 2002 and 2030. Its analysis described existing conditions
and estimated future travel, while considering historical trends and locally
approved land use development plans. This study is a foundation for NDOT’s
subsequent improvements to the freeway system.

Road Safety Audits (2008 to 2015). NDOT completed a series of road safety
auditsa that made recommendations for safety improvements at various
locations in the study area.

OTHER PROJECTS IN STUDY AREA
Several transportation projects are under construction or have
been constructed in the study area to address safety concerns,
improve operations in areas with high traffic volume, and increase
capacity (see Figure 1-2).
Spaghetti Bowl Paving. The project rehabilitates the aging
pavement at the Spaghetti Bowl. Ongoing.
I-80 – Robb Drive to Vista Blvd. This project improved capacity
and safety at several locations along I-80 in the study area by
widening shoulders between Keystone Avenue and Prater Way,
just east of the Spaghetti Bowl, and widening off-ramps at Virginia
Street, Rock Boulevard, and McCarran Boulevard. This project
did not bring shoulders to NDOT standards in all locations; it
implemented improvements within the existing right-of-way,
improved safety, and provided better connectivity. Completed
2012.

Project 2030: I-580 from Moana Lane to I-80 Study (NDOT 2012). Part of
NDOT’s Stimulus Program, this study recommended resurfacing, restoration,
and rehabilitation improvements to I-580 from Moana Lane to I-80.

I-580/Meadowood Mall Way Interchange. NDOT constructed a
new partial interchange and frontage roads as a long-term solution
to reduce congestion at the S McCarran Boulevard and S Virginia
Street intersection near Meadowood Mall. Completed 2012.

Washoe County Freeway Corridor Study Update: Planning and
Environmental Linkages (Washoe County 2014). This study assessed the
viability of the improvements proposed in the Washoe County Freeway
Corridor Study (Washoe County 2002) using new travel forecasting scenarios,
and it proposed updates to the RTC’s 2035 Regional Transportation Plan (RTC
2013).

I-580/Moana Lane Interchange. NDOT reconstructed the I-580/
Moana Lane interchange and widened Moana Lane as a longterm solution to ease congestion and provide better access to
businesses along Moana Lane. Completed 2012.

Reno-Sparks Freeway Traffic Study (2017). This study identifies
future transportation improvements at the Spaghetti Bowl. Proposed
transportation projects include short-, mid-, and long-range improvements.
NDOT developed a traffic model that projected future traffic volumes on
I-80 and I-580/US 395 and on the local street network in the study area. This
Spaghetti Bowl Environmental Impact Statement relies on this traffic model
to estimate future traffic and evaluate alternatives.
b

I-580 Widening Northbound from Moana Lane to Spaghetti
Bowl and Off-Ramp Widening Northbound I-580 to East- and
Westbound I-80. This project added new freeway lanes, shoulders,
and ramp connections on northbound I-580, as well as widening
bridges. This project is a long-term solution and will tie into the
planned Spaghetti Bowl redesign. Completed 2012.

A road safety audit is the formal safety performance examination of an existing or future road or intersection by an
independent, multidisciplinary team. It qualitatively estimates and reports on potential road safety issues and identifies opportunities for improvements in safety for all road users (FHWA 2014).
a

RELATIONSHIP TO OTHER REGIONALLY IMPORTANT PROJECTS
Several regional transportation projects are planned, under construction, or have
recently been completed that, along with the Spaghetti Bowl Project, address travel
demand throughout the region (see Figure 1-2).
SouthEast Connector Project (2018). This new 5.5-mile arterial from the intersection
of Sparks Boulevard and Greg Street one-half mile south of I-80, south to South
Meadows Parkway and Veterans Parkway, is a six-lane roadway with multi-use paths.
It adds capacity to the regional transportation network in the southeast part of the
RTC’s planning area.
I-580 Freeway from Mt. Rose Highway to Washoe Valley. Construction of the I-580
Freeway extension between Reno and Carson City was completed in 2012. The 8.5mile project alleviated congestion and reduced crashes along US 395.
Pyramid Highway/US 395 Connector. This new high-speed/limited-access arterial from
US 395 to Pyramid Highway, which would convert approximately 6 miles of existing
Pyramid Highway (SR 445) from an arterial to a six-lane, high-speed, limited-access
arterial, will alleviate current and future congestion in Sparks and Spanish Springs. It
will serve future growth areas and provide additional east-west connectivity.
RTC RAPID. The Virginia RAPID bus transit project improves connectivity and
efficiency along Virginia Street from downtown Reno to Meadowood Mall, as does
the recently completed Lincoln Line along Fourth Street/Prater Way from downtown
Reno to downtown Sparks. An extension of the Virginia RAPID line to the University
of Nevada, Reno is under construction. These routes do not use I-580 or I-80 but
cross under one or both freeways in the study area.
US 395 – McCarran Blvd to Stead Blvd. This project is expected to relieve peak-hour
congestion, reduce travel time, and improve traffic operations by widening US 395
and modifying interchange ramps north of the study area.
Sparks Boulevard. This project is a multi-modal, capacity, and safety improvement
from Greg Street to Baring Boulevard. The project would add bicycle lanes and multiuse paths, widen Sparks Boulevard to 6 lanes from Greg Street (where it meets the
SouthEast Connector) to I-80, and widen to 6 lanes from I-80 to Springland Drive. It is
identified for 2022-2026 in the 2040 RTP.
Vista Boulevard. This project is proposed to add capacity by widening Vista
Boulevard to 6 lanes from I-80 to Prater Way. It is identified for 2027-2040 in the
2040 RTP.

For more information, see https://www.nevadadot.com/projects-programs/programs-studies/reno-sparks-freeway-traffic-study (NDOT 2017).
b

1-4 | CHAPTER 1 		

Spaghetti Bowl Project Final Environmental Impact Statement | JULY 2019

Why is this Project
Needed?

PROJECT LOCATION
& STUDY LIMITS

PROJECT
NEED

LOGICAL TERMINI &
INDEPENDENT UTILITY

INPUT ON NEED
FOR PROJECT

PROJECT
PURPOSE

A combination of the following four factors demonstrates the need for improvements in and around the Spaghetti Bowl:
ONE: Reduce Travel Delay. High traffic volumes and an outdated freeway design contribute to congestion and travel delays.
TWO: Improve Safety. The higher crash rates experienced along I-80 and I-580/ US 395 in the study area, compared to similar urban freeways in Nevada, make safety improvement a key need.
THREE: Bridge Condition. Most of the bridges in the study area are at or approaching the end of their planned service life. Furthermore, many are not wide enough to meet NDOT standards for traffic lane and shoulder widths.
FOUR: Importance of I-80 and I-580/US 395 in the Regional Transportation System. I-80, I-580, and US 395 are part of the National Highway System, providing important local and regional connections.
These four factors are discussed on the following pages.

Some examples of data supporting the Project Need:
• On average, there is more than one injury crash in or around the Spaghetti Bowl each day
and there have been 12 fatalities in the last 5 years.
• Average delay for drivers is anticipated to increase by 53 percent between 2016 and 2040 if
no improvements are made to the study area freeway system.
• The Reno-Sparks metropolitan region is expected to see 90,000 new jobs and a 27 percent
increase in population by 2040.
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Table 1-2.

EXISTING TRAFFIC CONDITIONS (2016) FUTURE TRAFFIC CONDITIONS (2040)

REDUCE TRAVEL DELAY

ONE:

Existing (2016) and Future (2040) Traffic Conditions

Approximately 260,000 cars and trucks
pass through the Spaghetti Bowl each
day.

Travel Demand
Existing and expected future average daily traffic volumes are illustrated in Figure 1-3. Forecast traffic volumes are based on the RTC 2040
Regional Transportation Plan Travel Demand Forecast Model. The future traffic forecast is for the year 2040, which is the end of the planning
period within which traffic volumes can be reasonably forecasted.
Table 1-2 summarizes existing traffic conditions in the study area and as they are projected for 2040.

Traffic on I-80 is expected to grow by
Traffic on I-80 ranges from 90,000 vehicles
approximately 13 to 26 percent, to as many
per day east of Pyramid Way to 120,000
as 113,000 vehicles per day east of Pyramid
vehicles per day just west of the Spaghetti
Way and 141,000 vehicles per day west of
Bowl.
the Spaghetti Bowl.

Figure 1-3. Existing (2016) and Future (2040) Traffic Volumes
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Traffic is expected to grow 50 to 100 percent
to as many as 159,000 vehicles per day
north of the Spaghetti Bowl, largely due to
the planned construction of the Pyramid
Highway/US 395 Connector.
South of the Spaghetti Bowl, traffic is
expected to grow by approximately 14 to 22
percent to as many as 186,000 vehicles per
day.

Note: Forecast volumes are based on RTC 2040 Regional Transportation Plan Travel Demand Forecast
Model.

Spaghetti Bowl
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Wells Ave
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Approximately 330,000 cars and trucks are
expected to pass through the Spaghetti
Bowl each day.
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In most locations there are three lanes in each direction on the study area freeways,
but the number of lanes along the freeways is inconsistent, dropping to two lanes at
several places. In general, the three lanes in each direction have enough capacity for the
existing and future traffic volumes (see Appendix C). However, as discussed in the Causes
of Travel Delay section, there are a number of problem areas, or bottlenecks, where the
freeway drops to less than three lanes or where traffic at on- and off-ramps causes a
bottleneck. These problem areas reduce the capacity of the freeways and cause traffic
delay. More traffic in the future will worsen the congestion at these areas and increase
delay on the freeways.
Travel delays at bottlenecks, which are worse during the morning and evening rush
hours, are influenced not only by the volume of traffic but also by the type of trip passing
through the bottleneck. Long and short trips through a bottleneck have different effects
on travel delay. Although there is not an established standard for a short trip, it can be
thought of as a trip that is generally 2.7 miles or less (Crawford 1992) and that uses the
freeway to avoid lower speed limits and traffic signals on the local street network. When
vehicles making short trips enter the freeway during rush hours, they cross paths with
faster-moving vehicles, which causes other vehicles to either slow down or move left
and cross the paths of other vehicles. The “turbulence” caused by vehicles entering and
exiting the freeway while making short trips decreases travel speed and increases delay.
See the Short Merge/Weave Sections discussion for more information.
Spaghetti Bowl Project Final Environmental Impact Statement | JULY 2019

Two factors influence the likelihood of drivers in the study area to make short trips:

Travel Delay

• The number of closely spaced interchanges in the study area: Of the 16 interchanges in the study
area, only two meet or exceed the 1-mile urban interchange spacing standard (see Short Merge/
Weave Sections). The high number of interchanges makes it easy for drivers to use the freeway
system for short trips rather than local streets.

Travel delay is a result of traffic congestion. Traffic congestion and delay are characterized by slower speeds, longer trip times,
and longer lines of stopped or slowed vehicles; they are the indicators of traffic demand that is greater than the available
capacity of the road network. Congestion negatively affects the time and cost of personal travel and the movement of freight,
and it increases the number of crashes.

• The lack of four-lane local roads with posted speeds commensurate with such a road: An
inefficient local street system supporting the study area freeway system also provides an
incentive to use the freeways for short trips.

Two measures of congestion are travel speed and travel time. Travel speed can vary from point to point along a roadway and
is compared to the posted speed limit. Travel time is often thought of in terms of time spent traveling for a job, such as from
home to work or in the course of business. FHWA’s Traffic Congestion and Reliability: Trends and Advanced Strategies for
Congestion Mitigation states that, of the measures transportation officials use to track congestion, such as “level of service,”
travel time is a more direct measure of how congestion affects users (FHWA 2005). “Level of service” is the measure of a
highway’s ability to handle traffic demand, and is defined from “A” to “F” in order of decreasing operational quality by the
Transportation Research Board’s Highway Capacity Manual (2010).

Figure 1-4 shows the four-lane or more roads in the McCarran Boulevard loop, which have a posted
speed of 35 miles per hour (mph) or greater. The lack of regularly spaced major north-south and eastwest roads encourages drivers to use the freeway system as a time-saving alternative to the local
road system. The recommendations in the Regional Transportation Plan to increase the capacity and
efficiency of the local road network within the McCarran Boulevard loop will begin to address the
current deficiencies and complement the efforts to increase the capacity of the freeway system by
removing the bottlenecks described in the following sections.

Figure 1-4. Major Arterials with Four or More Lanes and 35-mph
Posted Speed Limit Within the McCarran Loop

Travel delay is related to travel time and is the time spent in traffic beyond what would normally occur if traffic were moving
at the posted speed. Either measure is typically applied to the peak hours of travel (“rush hours”) to assess the impact of
congestion on the reliability of travel. The morning rush hour is 7 to 9 a.m. and the afternoon rush hour is 4 to 6 p.m. High
congestion can also lead to an increase in crashes due to closer vehicle spacing; crashes, in turn, cause more congestion.
There is no absolute standard of performance for either travel speed or travel time/travel delay. Both are useful to compare
existing and future conditions. While lengthy delay itself indicates an issue that should be addressed, it also is a symptom of
other underlying roadway network deficiencies. This Environmental Impact Statement uses travel delay as the measurement
to assess the movement of traffic through the Spaghetti Bowl.

Current Travel Delay
NDOT assessed traffic flow along each leg of the study area freeways and within the Spaghetti Bowl for current (20161 ) year traffic
volumes (see Appendix C). The analysis takes into account the number of lanes at each roadway segment and traffic entering and
exiting at interchanges, and it includes the impact of backups along the freeway from ramps that are over capacity and poor crossstreet operations at the interchanges.
The analysis identified multiple problem areas during the morning and evening rush hours, based on travel speeds and travel time/
delay. The figures on the following page show the travel speeds and areas of delay during the morning and afternoon rush hours,
respectively.
During the morning rush hour, the following notable bottleneck locations cause the areas of travel delay illustrated in Figure 1-5:
• Southbound US 395 at I-80 interchange. Traffic demand at this location (4,350 vehicles per hour) is greater than the
capacity for two lanes. The posted speed is 65 mph, but the average speed is reduced to 30 mph.
• Eastbound I-80 ramps to southbound I-580. Traffic demand at this location (1,980 vehicles per hour) is greater than the
capacity for the one-lane eastbound-to-southbound ramp. The ramp is posted for 30 mph, but the average speed on the
ramp is reduced to 8 mph.
• Westbound I-80 ramps to southbound I-580. The ramp is posted for 35 mph. Traffic demand at this location (1,950 vehicles
per hour) is greater than the capacity for the one-lane westbound-to-southbound ramp, slowing traffic to less than 25 mph.
1

2016 traffic volumes were the most recent data available at the beginning of this study in early 2017. When the RTC of
Washoe County completed the 2040 Regional Transportation Plan in May 2017 NDOT did a sensitivity test to see how
its forecast compared with the new regional transportation plan. This is documented in a memo in June 2017 reviewed
and approved by RTC. This memo is Appendix B to the Traffic Analysis Report in Appendix C. Based on the May 2017
sensitivity test NDOT deemed the 2016 traffic volumes adequate to use for this study.

JULY 2019 | Spaghetti Bowl Project Final Environmental Impact Statement		

CHAPTER 1 | 1-7

During the evening rush hour, the following bottleneck locations lead to the areas of traffic congestion
illustrated in Figure 1-6:

Figure 1-5. Traffic Speeds during the Existing (2016) and Future (2040) Morning Rush Hours

• Northbound I-580 to eastbound I-80 ramp. Traffic demand at this location (2,470 vehicles per hour) is
greater than the capacity for the one-lane northbound-to-eastbound ramp. The posted speed is 35 mph,
but the average speed on the ramp is reduced to 6 mph.
• Northbound US 395, between Oddie Boulevard and McCarran Boulevard. Traffic demand at this location
(6,160 vehicles per hour) is greater than the capacity for three lanes. The posted speed is 65 mph, but the
average speed is reduced to 40 mph.

How Do Heavy Trucks Affect Traffic?
Heavy trucks comprise 4 to 6 percent of the traffic through the study area on I-80 and I-580/US 395.
The number of heavy trucks in the traffic stream affects traffic operations and safety and contributes
to the level of congestion. Heavy trucks (like tractor trailer semis) are slower, occupy more roadway,
require more turning room, and consequently have a greater effect on the roadway than passenger
vehicles. The overall effect of one truck is equivalent to two to five passenger cars; therefore, trucks
using the freeway have a notable effect on the amount of highway capacity required (Transportation
Research Board 2000).
The percentage of trucks using these freeways is expected to remain the same in 2040, so the number
of trucks will increase as overall traffic increases. However, given that each truck is the equivalent of
two to five passenger cars on a highway, the impact of trucks on traffic congestion and the number of
potential conflicts between trucks and other vehicles will continue to increase.
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Figure 1-6. Traffic Speeds during the Existing (2016) and Future (2040) Afternoon Rush Hours
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Future Travel Delay
The future increase in traffic volume would cause the average delay to increase system-wide by 53 percent between
2016 and 2040 if there are no roadway improvements. The expected future increases in traffic will worsen delay
along the freeways (see Figure 1-6). Notably, the morning southbound US 395 traffic will likely become stop-and-go
from north of N McCarran Boulevard into the Spaghetti Bowl (an additional mile longer than today) and then remain
slow through the Mill Street interchange (also an additional mile longer than today). In the evening, southbound
traffic between Clear Acre Lane and N McCarran Boulevard will become stop-and-go, and it will be slow from Oddie
Boulevard to the Spaghetti Bowl. Northbound, the stop-and-go delays will extend north to N McCarran Boulevard
and Clear Acre Lane.
The most notable forecasted increases in travel times in the study area between 2016 and 2040 are:
• Westbound I-80 from east of Pyramid Way to the west of Keystone Avenue: Evening rush hour delay of 0.3
minute in 2016 to 6 minutes in 2040 (1,818 percent increase)
• Northbound I-580/US 395 from south of Moana Lane to the north of Clear Acre Lane: Evening rush hour delay of
4.4 minutes in 2016 to 22.4 minutes in 2040 (408 percent increase)
• Eastbound I-80 from west of Keystone Avenue to northbound I-580/US 395 north of Clear Acre Lane: Evening
rush hour delay of 3.7 minutes in 2016 to 11 minutes in 2040 (197 percent increase)
• Northbound I-580 to westbound I-80 from south of Moana Lane to the west of Keystone Avenue: Evening rush
hour delay of 4.5 minutes in 2016 to 19.1 minutes in 2040 (325 percent increase)
• Southbound US 395 to westbound I-80 from north of Clear Acre Lane to the west of Keystone Avenue: Evening
rush hour delay of 0.6 minute in 2016 to 2.6 minutes in 2040 (333 percent increase)

Causes of Travel Delay
The ability of a freeway to serve traffic efficiently and safely is influenced not only by the amount of traffic but also
by the freeway’s design. NDOT reviewed the study area freeway system, including the number of lanes, interchange
spacing, and ramp spacing, to determine where the freeway’s design potentially affects long-term safety and travel
delay. To assess potential deficiencies along the freeway system, NDOT compared the freeway’s existing design
to the NDOT and national freeway design guidelines. The Existing Freeway Conditions Report (see Appendix A)
describes the deficiencies that were identified.
The remainder of this subsection summarizes parts
of the study area freeway system that do not meet
current design guidelines and have the greatest
potential to contribute to safety problems and travel
delay.
Many of the causes of delay in the study area are
physical restrictions on capacity, or “bottlenecks.”
Of the six sources of highway congestion FHWA
identifies, bottlenecks are the single largest source
of congestion (FHWA 2005) (pie graph to the right).
Bottlenecks are caused by a physical restriction or
blockage of the road that requires vehicles to merge
into other lanes of traffic. How severely bottlenecks
influence traffic flow is related to how many vehicles
must merge in a given space over a given time. In the
study area, these bottlenecks (described on the next
page) include:

Figure 1-7. Sources of Highway Congestion
Poor Signal Timing
5%

Special Events/Other
5%

Bottlenecks
40%

Bad Weather
15%

Work Zones
10%

Traﬃc Incidents
25%
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• Westbound I-80 to northbound US 395 from east of Pyramid Way to the north of Clear Acre Lane: Evening rush
hour delay of 0.9 minute in 2016 to 14.7 minutes in 2040 (1,460 percent increase)

1. Dropped Lanes. Areas where one or more traffic lanes are dropped.

• Westbound I-80 to southbound I-580 from east of Pyramid Way to the south of Moana Lane: Evening rush hour
delay of 1.1 minutes in 2016 to 9.1 minutes in 2040 (722 percent increase)

2. Freeway-to-Freeway Interchanges. A special case of on-ramps where flow from one freeway is directed to
another, like the Spaghetti Bowl. These are typically the most severe form of physical bottlenecks because of the
high traffic volumes.

For more information see Section 4 of the Traffic Analysis Report (Appendix C).

3. Short Merge/Weave Sections. Areas where traffic must merge across several lanes to access entry and exit
points (called “weaving areas”).
4. Freeway On-/Off-Ramps. Merging areas where traffic from local streets exit or enter a freeway. Ramps where
traffic exceeds capacity, and ramps with traffic controls, such as traffic signals, where they meet cross streets.
Freeway ramp meters can also cause bottlenecks.
5. Lane-Blocking Traffic Incidents. Traffic incidents are the second-largest source of congestion after physical
bottlenecks. “Traffic incident” refers to any event that degrades safety and slows traffic, including disabled
vehicles, crashes, debris on the roadway, etc.; it temporarily reduces the roadway’s capacity.
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The American Association of State Highway and Transportation Officials
(AASHTO) is an international nonprofit organization representing departments
of transportation for all 50 states. They are leaders in developing technical
standards for highway and bridge design, construction, and materials, as well as
standards for other transportation modes. AASHTO serves as a liaison between
state departments of transportation and the Federal government.

1. Dropped Lanes

Wells Ave

Glendale Ave

Northbound I-580
Inappropriate Lane Drop
in an Interchange

Mill
St
580

Plumb Ln

I-580 NB to
I-80 WB Ramp

Bottleneck
Location

I-580 NB to
I-80 EB Ramp

Glendale Avenue
On-Ramp

Glendale Avenue
Oﬀ-Ramp

Moana Ln

McCarran Blvd

Oddie Blvd

I-80 westbound, lane
is dropped at US 395
NB/SB oﬀ-ramp.
Pyramid Way

395

US 395 southbound,
lane is dropped at Mill
Street oﬀ-ramp.

Northbound I-580, Glendale Avenue to I-80
N

ia St

Figure 1-9. Inappropriate Lane Drop in Interchange Area

Virgin
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McCarran Blvd

Rock Blvd

US 395 southbound,
drops from three to two
lanes south of I-80 exit
ramps. Through volume
exceeds capacity.

Bottleneck location
Missing the 3rd basic lane

North

Generally, there are three lanes in each direction on the study area freeways, but the
number of lanes along the freeways is inconsistent, dropping to two lanes in several
locations. In addition, there are several areas that are inconsistent with AASHTO’s guidance
and result in lane reductions in interchange areas. Figure 1-9 illustrates an inappropriate
lane drop in an interchange area. When the capacity of the freeway system is constrained
by bottlenecks such as dropped lanes, the volume of traffic is more likely to exceed the
freeway’s capacity to accommodate the traffic at these locations, causing travel delay.
Figure 1-10 identifies areas where the dropped lanes reduce the capacity of the freeway
and cause travel delays. Without improvements, the travel delays at the dropped-lane
bottleneck locations will increase as traffic increases.

395

I-80 eastbound, Rock
Boulevard to Pyramid
Way, lanes drop from
5 to 3 to 2. Volume is
at capacity at Pyramid
Way exit ramp.
I-580 northbound,
Glendale Avenue
to I-80, drops from
six lanes to three
lanes north of I-80
exit ramps.

North
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Westbound I-80

Prater Way Oﬀ-Ramp

Prater Way
On-Ramp

Kietzke Lane to
US 395 NB Ramp

I-580 NB Ramp
to I-80 WB

I-80 WB to
US 395 NB/
I-580 SB Ramp

I-80 at the Spaghetti Bowl

e
ne Av
Keysto

Dropped lanes require vehicles to change lanes, which
increases the potential for travel delays and crashes,
particularly during the morning and evening rush
hours. This occurs at several locations in the study area.
According to the American Association of State Highway
and Transportation Officials (AASHTO) (2005), travel lanes
outside of interchanges should not be added or dropped
indiscriminately; AASHTO also has guidance on how lanes
serving entrance and exit ramps at an interchange should
be balanced with the through traffic lanes to reduce the
number of required lane changes. See Section 4.1 of
Appendix A, Existing Freeway Conditions Report, for more
information about the locations where lanes are dropped
in the study area. Figure 1-8 illustrates an example of a
bottleneck in the study area due to a dropped lane.

Figure 1-10. Locations Where Deficient Capacity Causes Delays

Figure 1-8. Bottleneck Due to Dropped Lane

RSB_DEIS_024
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2. Freeway-to-Freeway Interchanges
As noted, FHWA’s congestion report (FHWA 2005) identified freewayto-freeway interchanges such as the Spaghetti Bowl as severe physical
bottlenecks because of high traffic volumes. There are two notable
types of deficiencies within the Spaghetti Bowl interchange: slow ramp
speeds and lane drops on ramps.
Freeway ramps should be designed to facilitate smooth merging of
on-ramp vehicles onto the freeway and smooth diverging of off-ramp
vehicles from the freeway. There are a variety of ramp configurations
to accommodate high ramp traffic volumes and topography. However,
freeway ramps in general are associated with a higher crash risk
because of the sudden speed change that can occur during exit or
entrance.

Existing Spaghetti Bowl
Legend
Outer Ramp
Bottleneck (location)
Inner Cloverleaf Ramp

Figure 1-11. Existing Spaghetti Bowl

WB to NB Ramp
395

SB to WB Ramp

WB to SB Ramp

SB to EB Ramp

The Spaghetti Bowl’s posted ramp speeds vary between 25 and 50
mph. As shown in Figure 1-11, because of their design, four of the
eight ramps (the blue ramps on the figure) are designed to be safely
driven at 25 to 35 mph, which is at the low end recommended in
NDOT design guidelines (2010) (they are often posted for 5 mph lower
than they are designed):
• Southbound to Eastbound Ramp: 25 mph loop, posted 25 mph
• Northbound to Westbound Ramp: 25 mph loop, posted 20 mph
• Eastbound to Northbound Ramp: 35 mph, posted 30 mph
• Westbound to Southbound Ramp: 35 mph, posted 30 mph

EB to NB Ramp
EB to SB Ramp

Because of their low speeds, the four ramps do not have the capacity
to accommodate existing Spaghetti Bowl traffic volumes. These lowspeed ramps have become bottlenecks for the freeway-to-freeway
interchange and are regularly congested during rush hour.

580

NB to WB Ramp
NB to EB Ramp

North
RSB_DEIS_004
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EAST
Sparks
Elko
EXIT ONLY

80

North

RSB_DEIS_044

North

RSB_DEIS_046

Eastbound I-80 to Southbound I-580 Ramp

Westbound I-80 to I-580/US 395 Ramp

Northbound I-580 to Eastbound I-80 Ramp

This two-lane ramp narrows to one lane prior
to merging with southbound I-580. The ramp is
currently over capacity for a single-lane ramp. The
resulting congestion backs up on I-80 and blocks
the eastbound I-80-to-northbound-US 395 exit
and the Wells Avenue on-ramp, and extends to the
Sierra/Virginia/Center Street on-ramp.

This low-speed two-lane ramp splits into two
one-lane ramps, one heading north to US 395 and
the other south to I-580. The ramp to southbound
I-580 is over capacity for a one-lane ramp. The
resulting congestion backs up on the ramp, blocks
the Kietzke Lane on-ramp, and backs up onto I-80,
causing delay.

This two-lane ramp narrows to one lane prior
to merging with I-80. The ramp is currently over
capacity for a one-lane ramp, and the resulting
congestion backs up onto I-580, affecting
operations on the freeway and the northbound
I-580-to-westbound I-80 exit and blocking the
Glendale Avenue northbound on-ramp.

Lane drops in the Spaghetti Bowl have the same potential to create congestion and travel delay as lane drops on the freeway.
There are three ramps with lane drops that create bottlenecks in the Spaghetti Bowl, as illustrated and summarized above.
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3. Short Merge/Weave
Sections

Table 1-3.

Interchange and
Ramp1-12.
Spacing
Figure
Interchange and Ramp Spacing

There are two spacing distances that are
critical to providing safe and efficient
Cross Street
Cross Street
Interchange Spacing
access to the study area freeway
system: interchange spacing and ramp
spacing (see Figure 1-12 for definitions).
Interchange Spacing: The distance measured between the freeway cross streets.
According to AASHTO guidelines (2011),
minimum interchange spacing is 1 mile
in urban areas. Interchange spacing in
the study area, particularly in the older
areas of the freeway system, does not
Ramp Spacing
meet the AASHTO-recommended 1-mile
On-Ramp
Oﬀ-Ramp
spacing necessary to adequately serve
local development. Of the 16 service
Ramp Spacing: The distance between an on-ramp and the next oﬀ-ramp.
interchanges in the study area, 13 are too
RSB_DEIS_003
closely spaced (see Table 1-3). On average
the spacing between the substandard interchanges is 0.7 mile, leaving each interchange approximately 1,500 feet
short of the distance needed to provide safe access to and from the freeway.

Interchange
(From)

Interchange Spacing in the Study Area
Interchange
(To)

One-Mile Minimum
Spacing Requirements
Met?

I-80 Corridor
Keystone Ave

Sierra St/Virginia St/Center St

No

Sierra St/Virginia St/Center St

Wells Ave

No

Wells Ave

I-80/I-580/US 395

No

I-80/I-580/US 395

Prater Way

No

Prater Way

Rock Blvd

No

Rock Blvd

Pyramid Way

No

Ramp spacing in the study area is also substandard. Where the interchanges are too close, the ramp separation distances
are less than recommended by AASHTO, with some providing less than half the recommended distance.

Pyramid Way

McCarran Blvd

No

Interchanges and their historic rule-of-thumb “1-mile” spacing in urban areas are ultimately a byproduct of the
traditional spacing of urban street networks. The networks and their grid vary, but it is relatively common to
have major streets and roadways set upon a 1-mile grid, with minor streets placed uniformly at 8 to 10 streets
per mile. During the early days of freeway and interchange planning, the 1-mile spacing in urban areas was a
result of balancing total system travel demand. In major cities, early traffic models and studies showed that
interchanges placed 1 mile apart balanced traffic flow on the arterials. Spacing greater than 1 mile resulted
in overly congested conditions on those arterials that interchanged with the freeway (National Cooperative
Highway Research Program Report 687, page 3, 2011)

Meadowood Mall Way

South Virginia St

Yes

South Virginia St

Moana Ln

Yes

Moana Ln

Plumb Ln/Villanova Dr

No

Plumb Ln/Villanova Dr

Mill St

No

Mill St

Glendale Ave

No

Glendale Ave

I-80/I-580/US 395

No

I-80/I-580/US 395

Oddie Blvd

No

Oddie Blvd

Clear Acre Ln/N McCarran Blvd

No

Clear Acre Ln/N McCarran Blvd

Parr Blvd/Pyramid Highway/US 395
Connector (Future)

Yes

When vehicles enter or exit the freeway at closely spaced interchanges, they must cross paths with other vehicles.
Crossing two or more lanes traveling in the same direction is referred to as “weaving.” In general, the speeds
decrease and congestion increases as the weave segment shortens. The diagram below illustrates the concept of
weaving. Figure 1-13 shows an example from the study area.
Weaving
Weaving
Weaving occurs when two or more traffic streams cross
when traveling in the same direction. For example, traffic
weaves when an interchange entrance ramp is followed
by an exit ramp. The most critical aspect of operations
within a weaving segment is lane changing. The
configuration of the weaving segment (i.e., the relative
placement of entry and exit lanes) has a major effect on
the number of lane changes required of a weaving vehicle
to successfully complete its maneuver.
Weaving is the crossing of two or more traﬃc streams traveling in
the same direction. For example, weaving occurs when an
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critical aspect of operations within a weaving segment is lane
changing. The conﬁguration of the weaving segment (i.e., the

I-580/US 395 Corridor
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Example of traffic weaving on westbound I-80 between McCarran Boulevard and Pyramid Way.

Figure 1-13. Traffic Exiting to Glendale Avenue
Southbound on-ramp
from westbound I-80

395

Southbound on-ramp
from eastbound I-80
r Way
Prate

Congestion on I-580 causes
on-ramp traﬃc to back up to I-80.

E 4th

St

Traﬃc from on-ramps must weave
with traﬃc on I-580 exiting at
Glendale Avenue oﬀ-ramp,causing
congestion on I-580.

580

ke

Ln

Southbound oﬀ-ramp
to Glendale Avenue

et
z

The freeway segments with short ramp and interchange spacing are on I-80 from Center Street to
Pyramid Way, a distance of 3.4 miles that includes six interchanges. On I-580/US 395, it extends from
Mill Street to Oddie Boulevard, a distance of 1.8 miles that includes four interchanges. I-580/US 395
southbound at the I-80 on-ramps and Glendale Avenue off-ramp is an example of a substandard
weave distance. These three ramps are all within a half mile. During the morning rush hour, there is a
high volume of traffic on southbound I-580 and the two I-80 ramps to southbound I-580. The traffic
exiting to Glendale Avenue (the red arrows in the illustration on the right) must weave through the
traffic from the two ramps from I-80. The combination of high volumes and weaving on-ramp and offramp traffic exceeds the capacity of the freeway in this section. As a result, traffic backs up onto I-580/
US 395 southbound and the ramps from I-80, and there is partial blocking of the Glendale Avenue
off-ramp. See Appendix A, Existing Freeway Conditions Report, Section 4.4, for descriptions of the
remaining substandard weaving sections in the study area.

US 395/I-580 southbound at the I-80 WB entrance and Glendale exit

Ki

Closely spaced on- and off-ramps create bottlenecks when merging traffic attempts to enter a freeway
and traffic in the right lane is either unable to move left because of traffic volume or is reluctant to
move left because it will exit at the next off-ramp. As the freeway and ramp volumes increase, the
problem is exacerbated, leading to congestion and an increased risk of crashes.

580

th

Nor

Southbound Lanes
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4. Freeway On-/Off-Ramps
All of the intersecting streets at the service interchanges experience congestion during peak hours. Congestion
on local streets at ramp termini can cause backups on the exit ramps, and freeway congestion can cause
crowding on entrance ramps and local streets. Interchanges in the study area with particularly poor operational
performance are:
• I-80/Sierra Street/Virginia Street/Center Street Interchange. The high volume of exiting traffic causes traffic
to back up along the I-80 eastbound and westbound exit ramps. The six signalized intersections and three
stop-controlled intersections at this interchange create congestion issues in all directions of travel, including
vehicles backing up onto I-80. This forces vehicles to slow down on I-80 before they reach the off-ramp.
This results in vehicles in the outside lane going slower than vehicles in the other lanes, which can lead to
congestion and/or crashes when vehicles change lanes and rapidly accelerate or decelerate.
• I-80/Prater Way/Kietzke Lane Interchange. Prater Way provides access to westbound and eastbound I-80,
and Kietzke Lane provides access to I-580/US 395. Kietzke Lane, El Rancho Drive, Prater Way, and Victorian
Avenue intersect immediately north of I-80. These streets combine in six separate intersections that are
separated from each other by 200 to 500 feet. This configuration creates congestion at the interchange. This
forces vehicles to slow down on I-80 before they reach the off-ramp, similar to the issue described above.

Center Street interchange

• I-80/Pyramid Way Interchange. This interchange serves the Nugget Casino, the downtown Sparks area,
Northern Sparks, and Spanish Springs. Pyramid Way intersects and ends at Nugget Avenue just 200 feet south
of the interchange, and Victorian Avenue is only 100 feet north of the interchange. The close proximity of the
three intersections and the traffic demand creates congestion issues at the interchange. This forces vehicles to
slow down on I-80 before they reach the off-ramp.
NDOT analyzed traffic flow on local streets at freeway ramp intersections and adjacent intersections
using average intersection delay. This measure is the average increase in travel time that drivers
experience at the signalized intersections during the rush hours. The delay is caused by traffic backups
at the intersections due to traffic volumes, intersection capacity, and signal timing. Delays less than 55
seconds are generally tolerable (FHWA 2004), although some drivers may occasionally wait through
more than one signal cycle. Delays greater than 55 seconds are considered intolerable, and delays
greater than 80 seconds mean drivers consistently wait through more than one signal cycle. The average
intersection delay with the No Build Alternative in 2040 would be 76 seconds.

Prater Way interchange

5. Lane-Blocking Traffic Incidents
Of the various types of traffic incidents, crashes have more impact on congestion than vehicle breakdowns
because the incident duration for crashes is longer compared to vehicle breakdowns and drivers tend to drive
slower when passing a crash due to curiosity compared to when they pass a broken-down vehicle. While
congestion related to a bottleneck is somewhat predictable, it can increase the likelihood of a crash due to
vehicles slowing quickly. A crash or other incident within a physical bottleneck during rush hour can lead to a
dramatic increase in travel delay (Mfinanga and Fungo 2013). Congestion can lead to higher amounts of incidents.
As discussed in the Improve Safety section, the study area freeways have higher-than-average crash rates.

Pyramid Way interchange
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TWO: IMPROVE SAFETY
Roadway safety is measured by the frequency and severity of crashes over a 5-year period and the annual
rate of crashes compared to other similar roadways statewide. An important objective of any transportation
improvement is to minimize overall crash potential, and Nevada has a Zero Fatality goal focused on eliminating
all fatalities and serious injuries on public roadways. Reducing the overall crash potential of a roadway or
intersection also reduces congestion.
NDOT evaluated the patterns of crashes in the study area, using methods described in the 2016-2020 Nevada
Strategic Highway Safety Plan (NDOT 2016) and the Highway Safety Manual (AASHTO 2010). The crash analysis
for this Environmental Impact Statement used NDOT Traffic and Safety Division crash data for the period 2011
through 2015 and includes crashes along the freeway and at on- and off-ramp intersections with crossroads.
The safety analysis, described below, examines: (1) crash type, (2) crash severity, and (3) crash rate.

NDOT’s mission is to continually improve the safety of Nevada’s Highways and
Freeways for the users of these systems. Traffic safety engineering goals are to
implement safety features and enhancements that decrease the frequency, rate,
severity of, and potential for crashes involving motor vehicles, pedestrians, bicycles,
and wildlife on state-maintained roadways in Nevada.

Crash Type

Figure 1-14. Crash Types in the Study Area

Of the six types of crashes that occurred
in the study area from 2011 to 2015, the
three most common are listed below:

Sideswipe, Meeting
80 Crashes
2%

1. Rear-end crashes were the most
numerous (Figure 1-14), comprising
about half of all crashes in the study
area. The high percentage of rear-end
crashes is indicative of stop-and-go
traffic, where vehicles may come to
an abrupt stop. The high number of
Rear-end
rear-end crashes may also be due to 2,598 Crashes
higher-speed, free-flow traffic in the 49%
through lanes adjacent to slow and
stopped traffic. The largest portion of
fatal and injury crashes on the freeways are rear-end crashes.

Sideswipe, Overtaking
385 Crashes
7%
Unreported/Unknown
115 Crashes
2%
Angle
1,011 Crashes
19%

Non-collision
1,128 Crashes
21%
RSB_DEIS_033

2. Non-collision crashes comprised 21 percent of all crashes. Non-collision crashes involve only one
vehicle going off the road, where the vehicle may strike a fixed object. These crashes may be caused by
loss of control because of wet or snowy pavement, avoiding stopped traffic, or leaving the travel lane
without enough time to recover because of narrow lanes or substandard shoulder widths.
3. Angle crashes comprised 19 percent of all crashes, and they often occurred where on-ramp traffic
merges onto the freeway and at ramp intersections with cross streets.
The frequency of rear-end and non-collision crash types is consistent with congested freeways and short
weave/merge sections with high ramp traffic volumes. These types of crashes are associated with the traffic
flow conditions in the study area, as described in Causes of Travel Delay on page 1-9.
Between 2011 and 2015, the total number of crashes almost doubled in the study
area. In 2015, there were on average more than four crashes per day in the study
area, with more than one injury crash each day and 12 fatal crashes in 5 years.
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Crash Severity
Crash severity is categorized as fatal, injury,
possible injury, and property-damage-only, as
assessed by law enforcement at the scene of
the crash (see Figure 1-15). The total number of
crashes in the study area rose by about 95 percent
from 2011 to 2015 (Figure 1-16). Two-thirds of the
crashes during this time caused property damage
only and involved no injuries. During congested
conditions, such as morning and evening rush
hours, crashes are more likely to be propertydamage-only crashes because traffic moves more
slowly in the congested areas.
Fatal, injury, and possible-injury crashes comprise
approximately one-third of the total crashes.
Between 2011 and 2015, fatal, injury and possibleinjury crashes in the study area increased by over
100 percent (Figure 1-16). In 2015 there were, on
average, more than four crashes per day and more
than one injury crash each day in the study area.

Figure 1-15. Crash Severity in the Study Area
Fatal
12 Crashes
0.2%

Injury
437 Crashes
8.2%

Property Damage
3,560 Crashes
67%

Possible Injury
1,308 Crashes
24.6%

RSB_DEIS_031

The discussion of crash severity has been updated from
the Draft EIS to include crashes recorded along ramps and
ramp terminals.

Table 1-4 summarizes fatal and injury crashes for various sections of the freeways. Some locations have
substantially higher frequencies of injury crashes than other locations.

Table 1-4.
		

Fatal and Injury Crashes along I-80 and I-580/US 395 by Location and Severity
(2011 to 2015)
Fatal

Injury

Possible
Injury

TOTAL

I-80 (west to east)
Keystone Ave to Center St

1

30

54

85

Center St to Wells Ave

1

20

66

87

Wells Ave to I-580

0

41

155

196

I-580 to Prater Way

0

23

72

95

Prater Way to Rock Blvd

0

19

84

103

Rock Blvd to Pyramid Way

1

23

51

75

Pyramid Way to McCarran Blvd

0

6

22

28

Subtotal

3

162

504

669

I-580/US 395 (north to south)

Figure 1-16. Total Crashes by Severity, 2011 to
2015 (including ramps and ramp terminals)
1,374

1,400
1,200

1,038

Crashes

1,000
800

1,040

1,162

703

600
400

Clear Acre Lane to Oddie Blvd

0

24

64

88

Oddie Blvd to I-80

0

15

79

94

I-80 to Second St/Glendale Ave

0

28

65

93

Second St/Glendale Ave to Mill St

3

26

96

125

Mill St to Plumb Ln

2

11

64

77

Plumb Ln to Moana Ln

0

15

67

82

Moana Ln to Meadowood Mall

0

21

76

97

Subtotal

5

140

511

656

200

System Interchange and Service Ramps

0
2011
Fatal

Injury

2012

2013
Year

Possible injury

2014

2015

Property damage only
RSB_DEIS_029

By FHWA’s definition, a possible injury is any injury reported or claimed which is not fatal, suspected serious, or
suspected minor injury. This includes: momentary loss of consciousness, claim of injuries not evident, limping,
or complaint of pain or nausea.
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System Interchange

0

20

20

40

I-80 Ramps and Ramp Terminals

1

66

150

217

I-580/US 395 Ramps and Ramp Terminals

3

49

123

175

Subtotal

4

135

293

432

Total

12

437

1,308

1,757

Source: NDOT crash data, November 2016
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Crash Rate
Figure 1-17. Study Area Crash Rates Compared to the
Statewide Average
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Figure 1-19. Study Area Crash Rates Compared to
the Statewide Critical Crash Rate
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The study-area crash rates are also compared to the statewide critical
crash rate (Figure 1-19). The critical crash rate is based on a statistical
analysis that accounts for the random variability of crashes over time and
is typically higher than the average crash rate. Crash rates that exceed
the critical crash rate are more likely to indicate a safety problem than a
randomly higher-than-average rate. The analysis shows that crash rates
on both freeways exceed the statewide critical crash rates. This shows an
issue with these freeways that is causing a greater number of crashes than
expected.
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The crash rate is generally highest in the freeway segments with the worst
traffic delays. Crash rates reflect the density of traffic by peak hour and
direction. The rate of crashes also generally increases where the ramp
spacing is substandard. High crash rates coincide with high-volume/shortweaving sections at several locations along the study area freeways:

Figure 1-18. Total Crash Rates Along the Freeways in the Study Area (2011 – 2015)

NV

The crash rate is calculated based on the length of the highway segment,
the number of crashes, and the average daily traffic along the segment.
The crash rate is expressed as the number of crashes per million vehicle
miles traveled (M-VMT). The study area crash rate is compared to the
statewide average crash rate (Figure 1-17). The statewide average crash
rate is calculated for all road segments of a similar type (in this case,
urban freeways). The study area has a substantially higher total crash rate
and fatal/injury crash rate than the statewide average rate for similar
roadways. Crash rates were also calculated for each of the study area
freeways by segment. The analysis found that nearly every leg of the
freeways around the Spaghetti Bowl exceeds the statewide crash rate,
with some segments having more than twice the statewide rate 
(Figure 1-18).

RSB_DEIS_41

• I-80 westbound at the Rock Boulevard interchange and Prater
Way/I-580/US 395 exit ramps
• I-580/US 395 southbound at the I-80 on-ramps
• I-580 northbound and southbound between Glendale Avenue and Mill
Street
• US 395 northbound at the I-80 on-ramps
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The higher crash rates experienced along I-80 and I-580/US 395 in the study area compared to
similar urban freeways in Nevada make safety a key need factor for this project.
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IMPORTANCE OF I-80 AND I-580/
US 395 IN THE REGIONAL
FOUR: TRANSPORTATION SYSTEM

THREE: BRIDGE CONDITION
Most of the I-80 bridges were constructed in the late 1960s and early 1970s. While some I-580/US 395 bridges
were also constructed in those years, most were constructed in the late 1970s and early 1980s (see Appendix A,
Attachment D). NDOT built these bridges with a planned 50-year service life, so bridges built in the late 1960s are
at the end of their planned service life, and those built in the early 1970s will be at the end of their planned service
life in the next few years. Nearly all 56 bridges would be beyond their 50-year service life by the time construction
starts.
Planned service life can be extended through rehabilitation, but the cost of rehabilitation eventually approaches
the cost of completely replacing the bridge. The need to rehabilitate or replace a bridge is based on its existing
structural (load-carrying capacity) and functional (width of the bridge, clearance underneath the bridge) conditions.
Bridges that cannot reliably support the load of current design vehicles may be considered structurally deficient,
while bridges with substandard roadway alignment, horizontal and vertical clearance, etc., are deemed functionally
obsolete.

I-80 is part of the National Highway System. The National Highway System is a priority system of highways
designated to ensure connectivity to the national defense highway network and other important regional
transportation routes, and it provides a high level of safety, design, and operational standards. I-80 is the nation’s
second-longest interstate highway, extending from San Francisco to New Jersey. Regionally, I-80 connects San
Francisco, Sacramento, Reno, and Salt Lake City. I-80 is also a designated federal and state “long-truck route,”
allowing longer commercial vehicles to use the freeway.
I-580/US 395 is also part of the National Highway System. Although there are only about 85 miles of US 395 in
Nevada, it provides an important link between the state capital, Carson City, and Reno-Sparks, and it plays an
important role for northern Nevada as a connector to southern and northern California, Oregon, and Washington.
All of US 395 between Carson City and the Spaghetti Bowl is a freeway and is built to Interstate standards. South of
I-80, US 395 is also designated as I-580.

Figure 1-21. FHWA High-Priority Corridors

None of the 56 bridges in the study area are structurally deficient. However, 25 bridges are functionally obsolete
(5 because of inadequate bridge width and 20 due to inadequate horizontal clearance). A functionally obsolete
designation for bridge width means the bridge deck is not wide enough to meet NDOT standards for traffic lane and
shoulder width (see Appendix A, Attachment D). Inadequate horizontal clearance means there is not enough room
for full shoulders and/or full-width lanes on the roadway. An example is shown in Figure 1-20. As noted previously in
the Improve Safety section, substandard shoulder width can increase crashes (see Crash Type section). In areas with
substandard shoulders, disabled vehicles have no room to move onto a shoulder, creating a bottleneck.
In the study area, the minimum vertical clearance under many of the bridges is less than NDOT’s standard of 16.5
feet for new construction. However, the vertical clearance under all study area bridges exceeds the minimum
threshold for existing bridges (15.0 feet) and local streets (14.0 feet). A list of bridges in the study area is in Appendix
A, Attachment D. Attachment D also shows bridge locations and their sufficiency threshold, an indication of
functionally obsolete elements, and instances where clearance is less than NDOT’s standard of 16.5 feet for new
bridges.

Figure 1-20. Horizontal Clearance and Substandard Shoulders

-

-
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The freeway system in the study area is
also an important component of federal
and state planning to create a multimodal
corridor through the inter-mountain west
(the area between the Rocky Mountains
and the Cascade Range/Sierra Nevada
Mountains), connecting Mexico and Canada
(Figure 1-21). The Intermountain West
Corridor Development Act of 2015 gives
the Arizona and Nevada departments of
transportation the flexibility to develop
a northern Nevada connectivity corridor
that would go through Reno as part of a
proposal to improve interstate connections
between Mexico and Canada. Reno is at the
intersection of two FHWA “High-Priority
Corridors” that could be part of the CanadaMexico connection. The federal government
and western states believe the full northto-south, Canada-to-Mexico connection
is critical for mobility, the economy, and
national defense (NDOT and Arizona
Department of Transportation 2014). NDOT
is currently evaluating alternatives for the
I-11 corridor between Las Vegas and I-80
near Reno (FHWA High Priority Corridor 68)
(NDOT 2018).
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The Spaghetti Bowl interchange carries about 260,000 vehicles per day, and is expected to carry nearly 330,000
vehicles per day in 2040. There are several reasons for the predicted increase. The Nevada Department of Taxation’s
2016 growth projections state that over the next 20 years the state will add nearly 426,000 more people, with the
largest gains occurring in Clark County (320,000) and Washoe County (84,000). Partial confirmation of Washoe
County’s predicted population increase can be seen in national lender Money Source’s inclusion of Reno in its list of
top 10 cities in 2016 for first-time home buyers, and a United Van Line’s survey that ranked Reno the seventh most
popular destination for people moving nationwide (Tahoe Reno Industrial Center 2015).
Perhaps the most compelling evidence of expected population and traffic increases, and the importance of the
study area freeway system, is the recent employment increase and predictions of continued growth. Since 2012,
about 30,000 jobs have been created in the Reno area, with another 30,000 jobs expected by 2020 (Economic
Development Authority of Western Nevada 2015). After the economic downturn in 2008, northern Nevada civic
leaders decided to take advantage of Reno’s proximity to San Francisco and northern California, the transportation
advantages provided by I-80, a favorable business climate, and large tracts of developable land to recruit in hightech manufacturing, transportation, and e-commerce businesses. Perhaps the most notable array of businesses
northern Nevada is recruiting to the Reno-Sparks area can be found in the Tahoe Reno Industrial Center (TRI Center).
This 107,000-acre industrial park on I-80, 18 miles east of the Spaghetti Bowl, has about 170 businesses occupying
14 million square feet and employing 10,000 people. There is a wide range of businesses in the TRI Center, including
Walmart, Zulily (e-commerce), Tesla Motors Gigafactory, and Switch SUPERNAP Tahoe Reno Industrial Campus (the
largest data center campus in the world). A large Apple data center is also located nearby, and Google purchased
land for a data center at the TRI Center in April 2017. An advantage of the TRI Center is the efficient access its
tenants have to air and ground service. The Reno-Tahoe International Airport is 20 miles from the industrial park via
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I-80 and I-580/US 395, and it provides regular flights to major markets in the country (Tahoe Reno Industrial Center
2015).
The impact of the growing Reno-Sparks economy on Reno’s airport and the importance of the airport in serving the
area’s economy can be seen in the growth in the number of passengers served and pounds of cargo shipped. RenoTahoe International Airport served more than 4.21 million passengers in 2018, an increase of 4.8 percent from 2017
(Reno-Tahoe International Airport 2018). This is the fourth consecutive year the Reno-Tahoe International Airport
had year-over-year growth in passenger numbers. Reno-Tahoe International Airport handled nearly 148.9 million
pounds of air cargo in 2018, a decrease of 2.2 percent from 2017, but a 10-million-pound increase from 2016. The
presence of major warehousing, pharmaceutical, e-commerce, and distribution facilities in the region plays a key
role in cargo growth (Hidalgo 2016). I-580 provides the only freeway access to the airport; reliable travel times to
the airport are critical for both passenger and cargo arriving at the airport. Currently the bottlenecks, congestion,
and higher-than-average crash rate reduce travel-time reliability to the airport.
The TRI Center’s tenants benefit from the regional connections that the freeway system provides. The connection
to I-80 and I-580/US 395 allows TRI Center tenants to serve the 11 western states with a 1-day shipping time
and reach the eight most-western states overnight. Improvements to the freeway system in the project vicinity
that enhance safety and reduce delay would reinforce the transportation advantages of the TRI Center and other
employers in the Reno-Sparks area and support the existing and projected employment growth (Tahoe Reno
Industrial Center 2015).
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Logical Termini and Independent Utility
Parr Boulevard/US 395 in the north, Meadowood Mall Way/I-580 in the south, Keystone Avenue/I-80 to the west, and
McCarran Boulevard/I-80 to the east are the study area termini for the project (see Figure 1-1). The study area termini
are logical because they meet the requirements identified in FHWA 23 Code of Federal Regulations Part 771.111(f),
which requires that an action (1) be of sufficient length, (2) have independent utility, and (3) does not limit consideration
of alternatives. The Spaghetti Bowl Project meets these conditions as follows:
• Be of sufficient length to address environmental matters on a broad scope: The study limits of the project include
approximately 12.5 miles of freeway and contain one freeway-to-freeway interchange (the Spaghetti Bowl) and 16
service interchanges, allowing for evaluation of environmental and socioeconomic effects on a regional, state, and
local level.
• Have independent utility or independent significance (i.e., be usable and be a reasonable expenditure even if
no additional transportation improvements in the area are made): The study limits of the project are sufficient
to include the area of influence for the Spaghetti Bowl and its four freeway legs. This project will function properly
without requiring additional improvements elsewhere.
• Not restrict consideration of alternatives for other reasonably foreseeable transportation improvements: The
project will not restrict consideration of alternatives for other reasonably foreseeable transportation improvements,
such as those recommended in the 2040 Regional Transportation Plan (RTC 2013).
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Public, Local Government, Tribal, and
Agency Input on the Need for the Project
The process to involve the public, local government, Native American tribes, and regulatory agencies in the environmental review process began
with the publication of the Notice of Intent for the Environmental Impact Statement in the Federal Register on March 15, 2017. The notice briefly
described the need for the project and invited comments and suggestions from all interested parties.
NDOT held an agency scoping meeting on April 12, 2017. NDOT provided information about the need for the project. The Reno-Sparks Indian
Colony, Bureau of Indian Affairs, and the Housing Authority of the City of Reno participated in the scoping meeting. Although the participants did
not provide specific comments on the purpose and need for the project, they did provide the following key input:
• The Reno-Sparks Indian Colony described the importance of Second Street/I-580 and Mill Street/I-580 to the tribe’s social and economic
interests.
• The Housing Authority of the City of Reno noted its residences in the northwest quadrant of the Spaghetti Bowl and stated its interest in
being involved in the project.
Public scoping meetings were held on April 12 and 13, 2017, at the Sparks Library and Wooster High School, respectively, to obtain public input on
the need for the project and issues to be considered in the project development and environmental analysis. Prior to the meetings, NDOT mailed
13,346 letters in English and Spanish announcing the project and providing meeting information. Approximately 135 people attended the two
meetings. NDOT gave a short presentation on the need for the project at each meeting. Handouts and display boards provided information on
the need for the project, and project team members were available to answer questions. Appendix E provides additional information about public
outreach and agency coordination for the project.
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Purpose of the Project
The purpose of the Spaghetti Bowl Project is to address the obsolete design of the study area freeway system and
interchanges in order to:
• Improve traffic operations and
• Reduce fatal and injury crashes
The following factors demonstrate the need for transportation improvements in the Spaghetti Bowl Project study area:
• Travel delay caused by high traffic volumes and outdated freeway design
• Crash rates higher than other urban freeways in Nevada
• Bridges that are near the end of their planned service life and have obsolete design
• Importance of I-80/I-580/US 395 in the regional transportation system
The project purpose and need set the stage for developing and evaluating potential improvement alternatives.
Alternatives are evaluated on their ability to best address the project’s purpose and needs (see Chapter 2). Additional
factors considered in evaluating potential alternatives include tribal, resource agency, local government, and public
input, as well as cost and impacts to the human and natural environments.
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Photo courtesy Nevada Highway Patrol
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