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What is this 
plan? 

The Nevada Statewide ITS & ATM Master Plan is a data driven 
planning document which identifies ITS needs and provides data-
supported solutions. Nevada D.O.T. (NDOT) defines ATM as “Active 
Traffic Management” and uses this term to describe a series of 
overhead gantries with dynamic message signs that span the width 
of the roadway and convey dynamic lane assignments, dynamic 
speed limits, and critical traveler information (pictured on slide 6). 
NDOT defines Intelligent Transportation Systems (ITS) as any 
technology which is used to improve the transportation system. 

Previously, NDOT installed ITS equipment on an ad hoc basis – 
based on the opinions of decision makers and what they thought 
might be best, with little data or evidence to make the decision. 

This plan improves the efficiency of Nevada’s decision- making 
process by recommending the strategic deployments of 
technologies that will maximize the efficiency of our transportation 
operations. 

Where did this plan come from? 
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NDOT TSMO Program
• Nevada DOT’s Transportation Systems Management and Operations (TSMO) 

program began in 2018 and was formally adopted in 2020. 
• Quick definition: TSMO is a philosophy aimed to manage and operate transportation 

systems with an emphasis on maximizing efficiency through improved processes, 
coordination, and utilization of existing infrastructure, money, and resources. 

• Our Director and upper management “saw the light” and prioritized the 
benefits of maximized efficiency of operations through technologies that 
were more cost effective than roadway expansions. 

• This led to the install of our first ATM corridor in 2020….  
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ATM Corridors • Successful pilot of first ATM corridor: 2020 in downtown Las 
Vegas

• How/where do we expand? 
• Need justifiable reasons for new locations 
• Why do we not have a data-driven approach for all ITS?
• Reason for plan name 
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• The corridor is now successful in managing traffic during incidents, peak hours, and major Las Vegas events.
• Our upper management was interested in expanding the use of ATM, but these corridors are very expensive and 

it was clear that the Department would not be able to install them everywhere. So where should we install them? 
With a TSMO philosophy in mind, our upper management asked us to look at the data to determine the best 
locations to install additional ATM corridors. We agreed that it would be best to create a new data-driven plan to 
analyze all existing data we had access to and then allow those findings to identify areas that would benefit 
most. If we were going to go through all this work for ATM corridors, it was decided that we should also look at 
all other ITS devices and produce data-driven recommendations for them as well. 

• Side note – this is the purpose for the somewhat redundant name of the plan. The impetus was regarding ATM 
corridors, and we decided to keep “ATM” in the title to easily connect those dots for upper management, but we 
wanted the title to accurately convey that the plan included other ITS recommendations also. 

• Thus, the ITS & ATM Master Plan was theorized! As with all good plans, we started by identifying our goals…. 
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Vision and Strategic Focus Areas

Vision:
To enhance system 
management in the 

growing state of Nevada 
through strategic 

investments in advanced 
traffic management 

solutions, which aim to 
improve safety, mobility, 

reliability, and 
collaboration with partner 

agencies.

Communications 
Strategy

Operations 
Strategy

Partnerships 
Strategy

Data           
Strategy

Technologies 
Strategy

TSMO Vision:
• Improve 

efficiency
• Maximize 

financial value 
• Prioritize 

travelers’ 
experiences

For each focus 
area:
• Goals and 

Objectives to 
work toward

• Strategies being 
developed
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Vision and Strategic Focus Areas
• NDOT decided to align the goals of this data-driven plan with the goals of our 

TSMO program, which prioritizes efficiency, cost savings, safety, improved 
partnerships, and traveler experience. 

• Note that these goals include more than just an increase in ITS device 
installations. We wanted this plan to identify all areas within the process of 
scoping, planning, designing, building, operating, and maintaining our ITS 
equipment that could use improvement. This includes improvements to the 
systems that run the devices, the processes that utilize the devices, and the 
coordination between all personnel who interact with the devices or their data. 

• With that said, we did identify some technological strategies that we desired to 
pursue where needed… 
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Transportation Systems 
Management and 

Operations (TSMO)
(ITS Strategies)

Other TSMO Strategy Categories:
Arterial Management (Signal 
Mgmt, Signal Timing, ATSPM)

Bottleneck Mitigation
Congestion Pricing

Integrated Corridor Management 
(ICM)

Emergency Transportation 
Operations

Freeway Management (Ramp 
Mgmt, TMC, Config Mgmt)

Freight Technology and 
Operations
Incentives

Managed Lanes
Planned Special Events Traffic 

Management
Road Weather Management

Real-Time Traveler Information
Traffic Incident Management

Transit Operations and 
Management

Work Zone Management

Active Transportation and 
Demand Management

Active Traffic 
Management

ATM Strategies:
Adaptive Ramp Metering

Adaptive Traffic Signal 
Control

Dynamic Junction Control
Dynamic Lane Reversal

Dynamic Lane Use 
Control

Dynamic Merge Control
Dynamic Shoulder Use
Dynamic Speed Limit

Queue Warning

Active Parking 
Management

APM Strategies:
Dynamically Priced 

Parking
Dynamic Parking 

Reservation
Dynamic Way-Finding

Dynamic Parking Capacity

Active Demand 
Management

ADM Strategies:
Dynamic Ridesharing
On-Demand Transit

Dynamic Pricing
Predictive Traveler 

Information

Evaluating 
Options for ITS 
Strategies
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Evaluating Options for ITS Strategies
• NDOT decided that we wanted certain TSMO strategies considered – instead of 

just waiting to see what the data and consultant recommended, NDOT wanted to 
specifically evaluate several technology-based strategies to see if any of these 
strategies would provide benefit to a given situation. These strategies can be seen 
in the “Other TSMO Strategy Categories” category on this slide. 

• As previously mentioned, Active Traffic Management (ATM) was the driving 
factor, so it was broken out separately in this diagram to more clearly identify the 
strategies being considered for this topic. We recognized that ATM is a part of the 
broader topic of Active Transportation Management and listed the other 
categories of “Active Parking Management” and “Active Demand Management” 
to acknowledge that NDOT was intentionally NOT considering these strategies at 
this time – due to current resources and capabilities. 
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Needs & Gaps 
Assessment

Deployment 
Recommendations

Implementation 
Plan Final Master 

Plan

Stakeholder Engagement and 
Coordination

Project Milestones

Late 
2022

Early
2023

Spring
2023

End 
2023

Existing 
Conditions
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Project Milestones
• Once we had our goals established, we entered into an agreement with 

Kimley Horn (who recruited assistance from Atkins Realis) and got started! 
• The process produced 4 Technical memos (ranging from 79 – 173 pages 

each) shown on this slide. 
• The next several slides will detail the research, the analysis, the data-driven 

recommendations (and utilization of engineering judgment), the final 
product, and how it is being implemented today….
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Stakeholder Engagement
 NDOT District 1
 NDOT District 2
 NDOT District 3
 NDOT Traffic Operations – ITS Planning and Operations
 NDOT Traffic Operations – Technology Services
 NDOT Traffic Operations – Signals, Lighting, & ITS Design
 NDOT Traffic Operations – Signs, Striping, and T.C. Design
 NDOT Traffic Operations – Operations & Network Analysis
 NDOT Planning
 NDOT Freight
 NDOT Sustainable and Emerging Transportation (SET)

 NDOT Structures
 NDOT Construction
 Regional Transportation Commission (RTC) of Southern 

Nevada (RTC SNV)
 RTC of Washoe County (RTC Washoe)
 Carson Area Metropolitan Planning Organization (CAMPO)
 Nevada National Oceanic and Atmospheric Administration 

Weather Forecast Offices in Elko, Reno, and Las Vegas
 Nevada State Police Highway Patrol (NHP) Northern 

Command, Central Command and Southern Commands
 A variety of local public agencies (city and county agencies) 

in proximity to state-owned facilities

Existing 
Conditions
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Stakeholder Engagement
• This slide lists all agencies/divisions/offices that were contacted for this 

effort. 
• The Kimley Horn team conducted a thorough round of interviews to: 
• Gather input/perspective from all stakeholders regarding the current 

processes and views of needs.
• Gather all the relevant documents and data….. Speaking of relevant 

documents….
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Collection of Information 
• Existing ITS infrastructures 
• Conditions of existing infrastructures 
• Nevada Citation and Accident Tracking System 

(NCATS) statewide crash data (KABCO severity 
index) 

• Fatality Analysis Reporting System (FARS) data
• Rekor (formerly WayCare) data
• Regional Integrated Transportation 

Information Systems (RITIS) traffic congestion 
data

• State and federal laws/regulations 

• 93 planning documents/transportation 
studies

• NDOT programs and SOPs 
• NDOT plans 
• Local agency programs and plans 
• TSMO program documents and CMM 
• Wildlife migration pattern studies 
• Weather data and patterns 
• Freight patterns
• Funding sources and incentive programs
• Currently programmed projects 
• Nationwide and non-Nevada studies 
• Innovative technologies (AI, EV, AV, Drones, etc.) 
• Incident responders’ systems

Existing 
Conditions
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Collection of Information 
• RITIS traffic congestion data

• Speed data
• Travel time Index (TTI)

• TTI = Travel time/free-flow travel time
• Travel time reliability 
• Traffic Counts
• Congestion data 

• Speed reduction factor = (av. peak period speed/ 
free-flow speed) x 100

• Queue lengths
• Bottleneck ranking
• Total delay

• Delay = (observed travel time – free-flow travel 
time) x AADT x day-of-week factor 

• State & federal laws/regulations + incentives
• License plate capture 
• Shoulder running
• Drones
• EV/Alternative fuels 

Existing 
Conditions

• Existing ITS infrastructures 
• All existing ITS devices and associated infrastructure 

currently in the field (at time of study) 

• Conditions of existing infrastructures 
• Some of this was estimated for the purposes of this plan. A 

robust asset management program is still being developed. 

• NCATS, FARS, Rekor, KABCO severity index 
• Crash location
• Crash severity (Fatal, Serious, Minor, Possible/Unknown, 

Property Only)
• Crash type
• Vehicle factors
• Driver factors
• Most harmful event

• Driver age
• Weather conditions
• Lighting conditions
• Date
• Time
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Data Analysis • Started with road segments 
• Based on Regional Integrated Transportation 

Information System (RITIS).
• Classified types of roadways 

• Urban 
• Urban Lite
• Rural 

• Created hundreds of categories for evaluation 
• We will look at some examples on next several 

slides. 
• Evaluated based on:

• Risk of injury
• Time delay
• Environmental impact
• Cost to NDOT and public

• Qualitative criteria 
• Will be discussed in later slides

• Evaluated against NDOT goals
• Discussed on previous slides

Needs & Gaps 
Assessment
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Crash Analysis
• Are all crashes created equal? 
• KABCO Scale from National Highway Traffic Safety Administration (part 

of U.S.D.O.T.) 
K – Kill (Fatality) 
A – Injury Type A (Serious) 
B - Injury Type B (Minor) 
C - Injury Type C (Unknown/Potential) 
O – Only Property Damage 

Needs & Gaps 
Assessment
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Crash Analysis

• It was determined that a fatal crash is 
568 times more impactful than a 
Property-Damage-Only crash. 

• Equivalent Property Damage Only 
(EPDO) Index equates all crashes to 
the lowest severity crash to compare 
apples to apples. 

• Each crash was multiplied by the 
corresponding EDPO Index value then the sum 
of all crashes provided an EPDO score that 
compares the overall impact of crashes within 
each segment. 

Needs & Gaps 
Assessment
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Crash Analysis

• Once we had an EPDO total for each 
segment, the number was normalized 
to a ratio that made it comparable to 
other crash data values. 

• These values were then weighted based on 
their severity compared to an average 
roadway segment so we could focus on the 
most severe issues. 

Needs & Gaps 
Assessment
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Animal-Related 
Crashes
• Compiled all animal-related crashes 

and analyzed how many resulted in 
human injuries or property damage 
only.

• Determined probabilities of each 
animal causing injury or property 
damage. 

• This data is used in combination 
with probability that a driver will 
encounter an animal to determine 
overall risk and cost levels.

Needs & Gaps 
Assessment
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Weather-Related Crashes
• Collected data on current 

weather at time of every 
crash. 

• Evaluated the likeliness and 
extent that weather 
influenced a crash – as well 
as the severity of a crash.  

Needs & Gaps 
Assessment
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Weather-Related Crashes
• The probabilities of each possible weather event causing a crash were combined to provide 

an overall weather risk score for each segment (Weather Issue Level). 

Needs & Gaps 
Assessment
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Data Weights
• Safety was considered most 

important factor. 
• We allowed the outcomes to be 

influenced slightly by local 
agency’s opinion of priority. 

• Table 18 shows the exact 
breakdown of factors that creates 
the overall “Enhanced Mobility” 
weight. 

• Table 19 shows (again) the 
breakdown of the weighted score 
for safety. 

• 93 planning documents/transportation 
studies

• xx

Needs & Gaps 
Assessment
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Data 
Buckets

Needs & Gaps 
Assessment

• All categories 
were bucketed 
and then 
weighted to 
emphasize most 
severe issues. 
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Data Analysis
• After data is broken down, sorted, normalized, and weighted – 
Each segment is measured based on all categories to determine which roadway segments have 
the most severe issues, and therefore the greatest need for improvement. This is conveyed by 
the “Weighted Score” on the right side of the table. 

Needs & Gaps 
Assessment
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Finding 
Solutions

• Once the needs were 
determined, we had 
to identify strategies 
to mitigate/improve 
circumstances. 

• Strategies are defined in 
this plan as systems of 
technologies working 
together to accomplish 
a specific goal. 

Deployment 
Recommendations
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Finding 
Solutions
(Cont.)

• The table to the right 
shows the 
combination of 
technologies included 
for some strategies. 

Deployment 
Recommendations
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General Benefits 

• It was determined through 
the evaluation of 
nationwide studies that 
some technologies created 
a net benefit to the 
transportation system 
based on traffic volumes 
and complexity of the 
roadway network. 

Deployment 
Recommendations
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Rural Classification

Deployment 
Recommendations

• To the right is an excerpt 
from the 
Recommendations Tech 
Memo detailing the 
general 
recommendations for 
rural areas. 
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Technology 
Recommendations

Deployment 
Recommendations

• Some examples of technology 
recommendations based on 
location classification. 

• Additional examples on next 
few slides. 
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Technology Recommendations

Deployment 
Recommendations
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Technology 
Recommendations

Deployment 
Recommendations
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Technology 
Recommendations

Deployment 
Recommendations
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Project Concept Packages

Deployment 
Recommendations

APPROACH DATA EVALUATION RECOMMENDATIONS
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Project Concept Packages

Deployment 
Recommendations

• Recommendations were provided based on roadway classification 
(Urban, Urban Lite, Rural), AND recommendations were provided based 
on particular locations where data identified specific need(s). 

• These recommendations were combined, and then evaluated manually 
to ensure that the combination of technologies were compatible and 
not redundant. 

• The collection of final recommendations for a given roadway segment 
were termed “Project Concept Packages.” 
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Priority Corridors

Deployment 
Recommendations

• Priority Corridors are defined 
as roadway segments which 
already have an approved and 
published plan to install at least 
one kind of technology. It was 
determined by NDOT 
management that these plans 
were priorities and would be 
completed regardless of this 
Master Plan’s findings, and 
therefore did not need to be 
evaluated in this plan. 
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Deployment 
Recommendations

Qualitative Recommendations
• Priority strategy areas
• Near and long term 

recommendations
• Influence area of each of these 

recommendations is included in the 
GIS file

• Qualitative seeks to improve 
processes, procedures, capability 
maturity, and resource support for an 
effective and comprehensive statewide 
ITS and ATM technology program
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Deployment 
Recommendations

Qualitative Recommendations

• Some qualitative recommendations were 
identified specifically for rural areas based on 
these gaps.
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Deployment 
Recommendations

Planning Level Cost Estimates
• Components

• Unit prices
• Communication costs
• Project administration costs
• Operations and maintenance 

costs
• Inflation costs

• Qualitative
• $6,550,000

• Quantitative
• District 1 - $132,740,000
• District 2 - $107,540,000
• District 3 - $23,170,000

• Total = $263,450,000 (*2023 dollar value)
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What about emerging technologies? 
 Vehicle Electrification 
 Connected Vehicles 
 Vehicle Automation 
 Mobility as a Service (Maas) 
 Artificial Intelligence (AI) 

• These topics have little-to-no data to 
evaluate. Some general 
recommendations were provided 
based on existing research 
documents. 

Deployment 
Recommendations
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Limitations 
• State-maintained routes only 
• Not all state-maintained routes were identified for a project

• Data analysis informed which segments of the roadways had “issues” to consider
• NDOT to compare recommendations to other plan documents
• Does not include NDOT Fiber Plan, NDOT Freight Plan, Nevada Electric Highway Plan
• Does identify “Priority Corridors” 
• Provides recommendations only
• Not a living document 

Deployment 
Recommendations
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Plan Update 
Plan
• Critical to 

maintaining useful 
recommendations

Implementation 
Plan
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Implementation Process 
• Review of Segment 

Project Packages 
• Segment Prioritization 

Tool 
• Investment 

Prioritization Tool 
• One Nevada Process
• Includes Qualitative 

Recommendations!

Implementation 
Plan
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Implementation 
Plan

High-Level Operational 
Concept
• Trends in Technology
• Recommended District 

Operations for each of the 
3 Districts

• Operations Staffing
• System and Technology 

Guidelines
• Device and Data 

Permissions
• Operational Scenarios
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ITS & ATM Master Plan
• 83 infrastructure project 

concept recommendations
 District 1 - 40
 District 2 - 31
 District 3 - 12

• 46 ITS support programs 
recommendations by 
priority areas

47



Review of Master Plan Document
• Attachment A – One-on-One Meeting Key Takeaways
• Attachment B – ITS and ATM Strategy Summary
• Attachment C – Review of Existing Studies (Detail)
• Attachment D – Actions to Mature the Capabilities of ATM
• Attachment E – ITS and ATM Statewide Approach: District Maps
• Attachment F – Summary of the Data Recommendation Tool
• Attachment G – Deployment and No Deployment Risks for 

Primary Strategy Types
• Attachment H – Current and Suggested ITS and ATM Funding 

Sources
• Attachment I – Staffing and Resource Needs KSAs
• Attachment J – Qualitative and Quantitative Recommendations 

Including Factors for Consideration
• Attachment K – Systems and Technology Guidelines
• Attachment L – Qualitative Benefit-Cost Analysis Questionnaire 

for ITS & ATM Master Plan

TM#1: Existing 
Conditions and 

Inventory

TM#2: Needs and 
Gaps Assessment

TM#3: Deployment 
Recommendations

TM#4: 
Implementation Plan
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Recommendations Available on NDOT’s GeoHub
https://geohub-ndot.hub.arcgis.com/  search for “ITS” or “ATM” for the map and all relevant data layers 
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dot.nv.gov
nvtsmo.com

For more information, 
please visit the NDOT website:

Kevin Maxwell, PE, CPM
ITS Planning and Operations

Principal Engineer
Kmaxwell@dot.nv.gov

Jordan James, PE
ITS Project Manager
Jjames@dot.nv.gov
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