
SMART REGION

CALTRANS DISTRICT 3

TECHNOLOGY IMPLEMENTATION PLAN

FINAL

February 2019



Caltrans District 3 Smart Region Technology Implementation Plan
FINAL | February 2019 i

TABLE OF CONTENTS
EXECUTIVE SUMMARY ....................................................................................................................... 1
INTRODUCTION ................................................................................................................................... 3

Why Pursue Strategic Investments in Smart Mobility ....................................................................... 3
Caltrans District 3 Technology Implementation Plan ........................................................................ 3
Document Organization ................................................................................................................... 6

PROGRAM GOALS AND OBJECTIVES .............................................................................................. 7
EXISTING CONDITIONS ....................................................................................................................... 8

Traffic Signals .................................................................................................................................. 8
Communications Network ................................................................................................................ 8
Closed Circuit Television (CCTV) Cameras ..................................................................................... 8
Ramp Metering System (RMS) ........................................................................................................ 9
Real-Time Data ................................................................................................................................ 9
Traveler Information ....................................................................................................................... 10
Traffic Management/Operations Center ......................................................................................... 10
System Performance...................................................................................................................... 11

NEEDS AND GAPS ASSESSMENT ................................................................................................... 11
DETERMINING THE PATH FORWARD .............................................................................................. 13
IMPLEMENTATION PROJECT DEVELOPMENT ............................................................................... 16
DEPLOYMENT PRIORITIZATION ...................................................................................................... 18

Prioritization ................................................................................................................................... 18
Cost Estimations ............................................................................................................................ 18
List of Prioritized Projects ............................................................................................................... 19

FUNDING ............................................................................................................................................ 24
State Funding Programs ................................................................................................................ 24
Federal Grants/Pilot Funding Programs ......................................................................................... 26
Other Funding Types ..................................................................................................................... 27

OPERATIONS AND MAINTENANCE ................................................................................................. 28
Staffing........................................................................................................................................... 28

Staffing the Smart Region Program ........................................................................................ 29
Staffing Considerations ........................................................................................................... 30

Maintenance Plan .......................................................................................................................... 31
Preventative Maintenance ...................................................................................................... 32
Responsive Maintenance ........................................................................................................ 33
End-of-Life Replacements and Upgrades ............................................................................... 35

PERFORMANCE METRICS ................................................................................................................ 37
NEXT STEPS ...................................................................................................................................... 39

Plan Components to Update .......................................................................................................... 39

APPENDIX A – EXISTING CONDITIONS EXHIBITS
APPENDIX B – STRATEGY SUMMARY SHEETS
APPENDIX C – COST ASSUMPTIONS
APPENDIX D – PRIORITIZATION SUMMARY



Caltrans District 3 Smart Region Technology Implementation Plan
FINAL | February 2019 ii

LIST OF TABLES

Table 1 – Caltrans District 3 Needs and Gaps Summary ...................................................................................... 12
Table 2 – Caltrans District 3 Prioritized Strategy Summary ................................................................................. 20
Table 3 – Summary of SB-1 Programs Relevant to ‘Smart Region’ Objectives ..................................................... 26
Table 4 – Staffing Ratios for Operations and Maintenance ................................................................................. 29
Table 5 – Staffing Recommendations for Caltrans District 3 ............................................................................... 30
Table 6 – Preventative Maintenance Recommendations .................................................................................... 33
Table 7 – ITS Device and Network Communications Maintenance Guidelines .................................................... 34
Table 8 – Anticipated Technology Lifecycle Timeframes ..................................................................................... 36
Table 9 – Performance Metrics to Perform Project Evaluations .......................................................................... 37

LIST OF FIGURES

Figure 1 – Smart Region Sacramento Development Process ................................................................................. 5
Figure 2 – Caltrans District 3 Infrastructure and Data Implementation Strategies ................................................. 2
Figure 3 – Caltrans District 3 Corridors to Consider Dynamic Shoulder Use ........................................................ 59



Caltrans District 3 Smart Region Technology Implementation Plan
FINAL | February 2019 iii

LIST OF ABBREVIATIONS

ATCMTD – Advanced Transportation and
Congestion Management Technologies
Deployment
ATMS – Advanced Traffic Management System
ATSPM – Automated Traffic Signal
Performance Measures
AVL – Automatic Vehicle Location
AVMS – Advanced Variable Message Signs
BTR – Bluetooth Reader
BUILD – Better Utilizing Investments to
Leverage Development
CAD – Computer-Aided Dispatch
CCTV – Closed Circuit Television
CHP – California Highway Patrol
CMM – Capability Maturity Model
CMS – Changeable Message Signs
CV/AV – Connected Vehicle and Autonomous
Vehicle
EMS – Extinguishable Message Signs
EVP– Emergency Vehicle Preemption
GHG – Green House Gas
GPS – Global Positioning System
HAR – Highway Advisory Radios
HSIP – Highway Safety Improvement Program
ICM – Integrated Corridor Management
INFRA – Infrastructure for Rebuilding America
IoT–  Internet of Things
ITS – Intelligent Transportation Systems
MPA – Municipal Planning Area
O&M – Operations and Maintenance
P3 – Public/Private Partnerships
PeMS – Performance Measurement System

RMS–  Ramp Metering System
RT–  Sacramento Regional Transit
RTIP – Regional Transportation Improvement
Program
RWIS – Road Weather Information Systems
SACOG – Sacramento Area Council of
Governments
SB-1– Senate Bill 1
SCCP – Solutions for Congested Corridors
Program
SCS – Sustainable Communities Strategy
SHA – State Highway Account
SHOPP – State Highway Operation and
Protection Program
SR – State Route
STARNET – Sacramento Transportation Area
Network
STBG – Surface Transportation Block Grant
Program
STIP – State Transportation Improvement
Program
TCEP – Trade Corridor Enhancement Program
TIFIA – Transportation Infrastructure Finance
and Innovation Act
TIGER – Transportation Investment Generating
Economic Recovery
TMC – Traffic Management Center
TMS – Traffic Management System
TNC – Transportation Network Carriers
TSP – Transit Signal Priority
V2I – Vehicle-to-Infrastructure
V2X – Vehicle-to-Everything



Transportation management is growing in terms of technology, software, and applications. The future of transportation
includes connected vehicles, autonomous vehicles, decision-making based on performance metrics, and a committed focus on more effective operations
and management of systems rather than just capital improvements. Managing congestion on the existing transportation system is a vitally important tool
in the toolbox to address congestion.  Encouraging mode shift, operational improvements, and strategies that reduce vehicle miles traveled on the
system also help. The way to effectively improve mobility is to manage the existing transportation system better.

Caltrans District 3 is one of eight agencies that is contributing to the Sacramento Area Council of Governments’ (SACOG’s) Smart Region Sacramento:
Intelligent Transportation System (ITS) Architecture and Future Technology Project (referred to as Smart Region Sacramento). This Technology
Implementation Plan provides District 3 with the framework necessary to proactively and positively affect how residents and all travelers move within and
access the District’s transportation network. This framework and its resulting tools, if prioritized and managed well by District 3, will assist with the
aspects of public service involved in transportation: mobility, incident response, efficient maintenance, and cost savings across District 3’s bottom line.
Because technology investments are low-cost compared to capacity-related projects and offer potentially significant benefits to the broad transportation
system and its users, prioritizing technology investments supports the vision of an integrated and reliable transportation system.

Caltrans District 3 participated in the development of this
Technology Implementation Plan that follows the Smart
Region mission statement intended to clearly define the path

toward technology investments and resources moving forward from 2019.

District 3 envisions a transportation network that is more seamlessly
connected and integrated. This vision includes having communications
connectivity to all of District 3 traffic signals, but it also includes sharing real-
time data between agencies and integration of central management systems of
the various partner agencies in the region. Caltrans wants to be a key player in
a regional vision of fully coordinated and shared operations and management
of the transportation network. Caltrans sees itself as a partner who can provide
support for 24/7 operations that are centered around ICM concepts. The
Smart Region Objectives include:

§ Accommodate Different Community Types Throughout the Region
(Urban, Suburban, Rural, and Underserved)

§ Adapt the Region to New Technology
§ Achieve Consistency and Reliability for all Modes
§ Increase Safety
§ Improve Traveler Information Dissemination
§ Improve Emergency/Disaster Preparedness

There are many directions that SACOG and the region could move toward in
implementing solutions to address the needs and gaps identified on the right.
While some gaps point to specific strategies that will directly and completely
address that gap, other gaps are more difficult to solve and will require a
combination of infrastructure, operations, and institutional processes to be
implemented to completely address the gap. Determining the priority of which
strategies are applicable to the SACOG region requires a careful evaluation of
not only the existing conditions of the region (the infrastructure available, the
data available, and the propensity for agencies to adopt certain technologies
over others) but also the available technology trends that lend themselves
toward potentially being solutions to the needs of the SACOG region.

SMART REGION MISSION STATEMENT: To improve system
performance, safety, sustainability, and reliability by ensuring
efficient investments in regional smart transportation projects.

Goals and Objectives
District 3 is challenged with significant gaps that are inhibiting
the system from addressing operational and management
goals. System needs are identified by Infrastructure/Data,

Operational, and Institutional categories.

Infrastructure/Data:

§ N1: Baseline communications infrastructure
§ N2: Robust real-time condition data/information
§ N3: Support Active Transportation
§ N4: Reliable communications and systems to prevent downtime
§ N5: Programmatic planning for assets and maintenance assets
§ N6: Central system management of tools and data to support operations
§ N7: High-resolution traffic data for real-time operational decision making
§ N8: Real-time travel time data for operations
§ N9: Sharing of camera images to support pre-trip, en-route, and incident

management purposes
§ N10: Timely emergency notifications (including weather)
§ N11: Share data between agencies that share a corridor
§ N12: Better manage parking and drayage to reduce impact on traffic

mobility
§ N13: Improve ramp metering operation
§ N14: Leverage and bolster private sector traveler information services
Operations:

§ N15: Integrate central systems and subsystems
§ N16: Trained staff to support operations
§ N17: Standard operating and maintenance procedures for incident

management purposes
§ N18: Share regional operations and maintenance responsibilities
§ N19: Better traffic operations
§ N20: Better incident coordination across jurisdictions and with public

safety
§ N21: Access to additional capacity when needed during special events or

incidents
Institutional:

§ N22: Reliable network security
§ N23: Standards-based deployments

System Needs

EXECUTIVE SUMMARY
Caltrans District 3
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EXECUTIVE SUMMARY
Caltrans District 3

Traffic operations and management technology is constantly
advancing and evolving, which makes it an important consideration
during the formulation of implementation strategies. It is crucial that

the implementation process takes full advantage of the existing ITS technologies
available while also formulating strategies that align with where technological
advancements may be heading. The following are current technology trends that
were evaluated for applicability in addressing needs and gaps:
§ Big data – more data collected from roads, vehicles, and other sources
§ Transportation network carriers – rideshare services
§ Connected vehicles – field infrastructure and policies for data sharing
§ Autonomous vehicles – vehicle fleets, availability, additional data
§ Smart wayfinding and citizen engagement platforms – smart kiosks
§ Adaptive traffic signal control – signals that can retime themselves
§ Traffic signal performance metrics – software that finetunes how traffic signal

timing serves the traveling public
§ Vehicle-to-everything communications – data exchange
§ Internet of things – connected devices that communicate in new ways
§ Electrification – electric vehicles and charging stations
§ Multi-modal considerations – on-board and fleet transit technologies
Determining the priority of which strategies are applicable to the District 3 requires a
careful evaluation of not only the existing conditions of the region (the infrastructure
available, the data available, and the propensity for agencies to adopt certain
technologies over others) but also the available technology trends that lend
themselves toward potentially being solutions to the needs of District 3.

Strategies were developed and prioritized based on the
District’s conveyed needs and will aid in the phasing of
future technology deployments and investments in the

future of a Smart Region. Project corridors recommended to be outfitted
with technology generally include enhanced communication
infrastructure, deployment of vehicle video detection, new traffic
monitoring cameras, new or upgraded ramp meters, installation upgrade
of intersection fiber equipment, new connected vehicle radio units, and
traffic signal controller upgrades. Other strategies were developed to
improve processes, outline standard operating procedures, or prepare
for a future of connected and autonomous vehicles.

Deployment StrategiesDetermining the Path Forward

Exhibit ES-1 – Recommended Implementation Projects

Operations &
Maintenance
The major elements of the future network include:

§ 160 miles of fiber optic communications
§ 69 traffic monitoring cameras
§ 137 updated signal timings, upgraded traffic signal controllers, and

new traffic detection devices
§ 93 new ramp meters
§ 48 new connected vehicle technology devices

To effectively operate and maintain the various project elements and
projects identified, this Plan includes guidance for staffing resources
necessary to support operations and maintenance activities
recommended to maximize investment in assets.

TECHNOLOGY IMPLEMENTATION PLAN

February 2019
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INTRODUCTION
Why Pursue Strategic Investments in Smart Mobility
This Technology Implementation Plan provides Caltrans District 3 with the framework necessary to
proactively and positively affect how residents and all travelers move within and access the District
transportation network. This framework and its resulting tools, if prioritized and managed well by the
District, will assist with every aspect of District public service: mobility, incident response, efficient
maintenance, and cost savings across the District bottom line. Because Intelligent Transportation
System (ITS) investments are low-cost compared to capacity-related projects and offer potentially
significant benefits to the broad transportation system and its users, prioritizing ITS investments
supports the vision of an integrated and reliable transportation system.

Transportation management is growing in terms of technology, software, and applications. The future of
transportation includes connected vehicles, autonomous vehicles, decision-making based on
performance metrics, and a committed focus on more effective operations and management of systems
rather than just capital improvements. There is no way to build the way out of congestion, the only way
to effectively improve mobility is to manage it better. Continuing to build lanes and add capacity will
become more and more restricted and ITS Programs will continue to mature in their capability to
actively manage traffic (both reactive and proactive management), incidents, events, and work zones.

It is acknowledged that there is an expectation from travelers that a District’s transportation system is
equipped with the tools to move people as efficiently and safety as possible, yet the public rarely
understands what is involved in implementing these tools. This Technology Implementation Plan
provides Caltrans District 3 with the opportunity to enhance their existing ITS Program with a solid
foundation of strategic and necessary infrastructure enhancements, in combination with collaborative
growth across the SACOG region, in operations and management capabilities.

This Plan is intended to be a strategic direction for the District to plan for capital and operational
investments. External stakeholders will see benefit in this Plan as providing a direction of where
development, design standardization, and anticipated technologies and piloting innovation will be part
of the District’s investments.

Caltrans District 3 Technology Implementation Plan
Caltrans District 3 is one of eight agencies that is contributing to the Sacramento Area Council of
Governments’ (SACOG’s) Smart Region Sacramento: ITS Architecture and Future Technology Project
(referred to as Smart Region Sacramento). The eight partner agencies participating in this regional
program are:



Caltrans District 3 Smart Region Technology Implementation Plan
FINAL | February 2019 4

¶ City of Sacramento
¶ City of Citrus Heights
¶ City of Elk Grove
¶ City of Rancho Cordova
¶ City of Folsom
¶ Sacramento County
¶ El Dorado County
¶ Caltrans District 3

Development of the Smart Region plan follows a methodical Systems Engineering approach illustrated
in Figure 1.

The initial discovery phase included a comprehensive review of adopted regional and local plans,
existing transportation infrastructure, existing assets, and a definition of program needs. Gaps were
identified for the region and individual agencies based on the existing conditions and input received
from agency stakeholders at one-on-one meetings and the Concept of Operations group workshop.
These initial phases established a benchmark for what Caltrans currently has and defined the needs
and deficiencies for the transportation system. This document culminates with a roadmap in the form of
a list of implementable projects that close the gaps and fulfill the needs of Caltrans District 3.

On a separate and related path, the Concept of Operations was developed to document the parameters
in which the system will function, define stakeholder roles and responsibilities, and outline data usage
expectations.

Caltrans is unique in its role within the SACOG region, as it does not have a specific concentration of
facilities, but instead the owner and operator of the highway facilities that create the backbone for
regional travel and travel to and from the region. The District participated in developing this plan and
provided input to all stages of the Smart Region Sacramento program development. Information and
details presented in this Technology Implementation Plan incorporate and build on the current
infrastructure deployment projects and objectives to update the District’s overall strategy going forward.
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Figure 1 – Smart Region Sacramento Development Process
Within SACOG region, the I-80, US 50, and I-5/ SR 99 freeways as well as numerous State Route (SR)
corridors are considered priority corridors by Caltrans. Each of these corridors have their own
opportunities, challenges and priorities based on the characteristics of the surrounding communities
and the larger areas beyond the SACOG region that these corridors connect. Emphasizing safe and
efficient operations of Caltrans facilities is essential to the success of the regional transportation
system.

The development of the SACOG Smart Region Plan, and specifically the Caltrans District 3 Technology
Implementation Plan, involved a series of data-gathering activities to collect information on the current

 DISCOVERY

¶ Review existing regional operations and program
¶ Review existing plans and assets
¶ Review existing or funded infrastructure conditions
¶ Define vision, goals, and objectives

¶ Gather stakeholder input and discuss discovered information
through stakeholder workshop
¶ Define needs for each individual agency and for the region as whole
¶ Document gaps and missing elements between current environment
and ultimate system

NEEDS AND GAP ASSESMENT

¶ Define how the system will work and function
¶ Define stakeholder roles/responsibilities
¶ Outline data usage and its importance in the region

CONCEPT OF OPERATIONS

LOCAL TECHNOLOGY IMPLEMENTATION PLANS

¶ Formulate implementation strategies
¶ Review deployment phasing, schedule, and funding
¶ Document operations and maintenance needs

REGIONAL TECHNOLOGY &
MOBILITY MASTER PLAN

¶ Identify synergies and consistencies between local and regional
objectives
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state, needs and goals in District 3 and the SACOG region as a whole. Background information was
gathered from the District to enhance the previous work. This information included the following:

¶ One-on-one meeting – A one-on-one Kickoff Meeting was conducted on March 12, 2018 with
Caltrans District 3 Operations staff to get specific input on: the current state of the Caltrans network
(including infrastructure, technology/systems, general operations and staffing); the District’s future
vision and goals for the operation and management of the Caltrans roadway network; and key
needs at the District and regional-level for management of the region’s transportation network. A
summary of key items from this meeting included:

o Caltrans has made significant investment in upgrading or replacing field technologies and
systems in the past two years, including Closed Circuit Television (CCTV) cameras, Road
Weather Information Systems (RWIS), Highway Advisory Radios (HAR), Changeable
Message Signs (CMS), vehicle detection equipment, the Traffic Management Center (TMC),
and a central video management system.

o A key need in the District is for staff to support maintenance of the intelligent transportation
systems (ITS) devices and communications.

o Caltrans would like to be a partner in a more regionally-focused operations and
management environment for the transportation system, especially in light of the emphasis
on Integrated Corridor Management (ICM) in the region. A big part of this involves
connecting agency central management systems, deploying more shared fiber, and sharing
real-time data and video between agencies.

¶ Documents/Plans – A variety of documents and plans were gathered to support the background
understanding of the District’s current infrastructure, programs and capabilities. The documents
reviewed during this effort included:

o US 50 ICM Plan (2017)
o Caltrans District 3 TSM&O Capability Maturity Model (CMM) for US-50 Corridor Action Plan

(2016)
o DRAFT Upstate California Regional ITS Plan (2018)
o District 3 ITS/Operational Improvement Plan (2014)
o District 3 Regional Concept of Transportation Operations (RTCO)

Document Organization
This document includes the following primary sections:

¶ Vision, Goals, and Objectives – Summarizes the guiding principles for developing the Plan.
¶ Existing Conditions – Summarizes existing field devices, system performance, and operations

and maintenance performance.
¶ Needs and Gaps Assessment – Discusses and tabulates the City of Folsom’s Needs and Gaps

Assessment.
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¶ Determining the Path Forward – Provides a link between needs and gaps assessment and how
implementation projects were developed.

¶ Implementation Project Development – Describes the methodology for grouping strategy
elements into implementable projects for delivery.

¶ Deployment Prioritization – Provides information on how projects are prioritized based on 10
criteria.

¶ Funding – Describes regional, state, and federal funding opportunities for ITS Projects.
¶ Operations and Maintenance – Describes strategies for staffing and ongoing maintenance.
¶ Performance Metrics – Describes evaluation and performance standards that will be used to

evaluate transportation system performance, traffic signal operations, safety, and maintenance.
¶ Next Steps – Describes how to use the results of the Technology Implementation Plan to develop

and deliver projects.

PROGRAM GOALS AND OBJECTIVES
The Smart Region Plan has six regional objectives that emerged as most critical throughout the project
process, particularly during the strategy implementation phase. These six key objectives were crucial in
guiding the strategy development process. The Smart Region objectives are:

¶ Accommodate Different Communities throughout the region (Urban, Suburban, Rural, Underserved)
¶ Adapt the region to New Technology
¶ Achieve Consistency and Reliability for all modes
¶ Increase Safety
¶ Improve Traveler Information Dissemination
¶ Improve Emergency/Disaster Preparedness

District 3 envisions a transportation network that is more seamlessly connected and integrated. This
vision includes having communications connectivity to all of their traffic signals, but it also includes
sharing real-time data between agencies and integration of central management systems of the various
partner agencies in the region. Caltrans wants to be a key player in a regional vision of fully coordinated
and shared operations and management of the transportation network. Caltrans sees themselves as a
partner who can provide support for 24/7 operations that are centered around ICM concepts.

The vision and objectives are important to consider throughout Smart Region development and
implementation because they provide guidelines for identifying projects and creating performance
measures to evaluate program efficacy. In addition, these objectives were helpful in determining
strategy prioritization and deployment phasing priorities, which will be discussed in more detail later in
this document.
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EXISTING CONDITIONS
Traffic Signals
Caltrans District 3 owns 463 traffic signals, half of which are located at entrance and exit ramps along
US-50, I-80, and SR-99. The state operates and maintains a majority of the District 3-owned traffic
signals and an additional 20 traffic signals owned by local agencies. The traffic signals in District 3 are
not managed by the Caltrans ITS group but are managed by a separate traffic signal section. Existing
Caltrans traffic signal controllers are a combination of McCain 170 and 2070 controllers. Most
controllers operate using the Traffic Signal Control Program (TSCP) and C8 software.

Only a portion of the traffic signals in the District are connected to the Transcore central management
system. The traffic signals are connected with a variety of different communications media including
dial-up modems, Global Positioning System (GPS), wireless, fiber, modem to master, cellular, and
DSL. Most signals communicate via traffic signal interconnect, especially along the US 50 corridor.

Caltrans District 3’s existing signal traffic signal network is presented in Exhibit 1a and 1b of Appendix
A.

Communications Network
The District currently has a limited amount of existing communications infrastructure, with forty-seven
(47) miles of fiber optic cable installed across five (5) freeway segments:

¶ I-80 at Truckee Scales
¶ I-80 at Kingvale
¶ I-80 at Applegate
¶ I-80 at Whitmore
¶ US 50 at Sunrise

These fiber corridors are supplemented by five (5) communications hubs located along I-80.

See Exhibit 1a and 1b of Appendix A for the locations of existing communications deployments.

Closed Circuit Television (CCTV) Cameras
There are currently 130 CCTV cameras deployed around the District for traffic monitoring. The CCTV
cameras are concentrated in the urban center of the District, but also cover most of the I-80 and US 50
routes. All cameras were upgraded and replaced in 2017. The cameras are mostly interconnected with
DSL, but some utilize District fiber, cellular connections, or non-leased wireless connections.

The existing camera locations are shown in Exhibit 2a and 2b of Appendix A.
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Ramp Metering System (RMS)
The District currently has ramp metering systems installed on freeway entrance ramps in 209 locations,
with an extensive ramp metering system within the urban core of the District where traffic congestion is
most significant. The RMS are located on I-5, US 50, I-80, and State Routes 51, 65, and 99. RMS are
utilized to control traffic entry onto congested routes during peak traffic times. The majority of the RMS
currently in place utilize loop detection, while three locations use video detection. The RMS utilize DSL,
fiber, wireless, cable, or cellular communications.

The existing locations of ramp metering systems are shown in Exhibit 3a and 3b of Appendix A.

Real-Time Data
The availability of real-time traffic data is critical to allowing Caltrans to manage traffic in real-time and
collect data to support future planning. It is also critical to provide real-time information to travelers and
other agencies who are impacted by Caltrans facilities. Caltrans uses different devices to gather real-
time traffic and weather information.

The District’s data collection needs are served by its robust Traffic Management System (TMS),
which consists of a network of 288 vehicle detection devices located on District roadways. Detection
technologies are a mixture of loops, radar, video, and tubes (as previously discussed) to collect vehicle
data. The TMS is dense within the urban core and in the Tahoe Basin. Many of the loops, radar, and
video detection devices have been recently upgraded. The detectors, much like the other elements,
utilize a mixture of cellular, DSL, fiber, wireless, and telephone landline communications. A majority of
the data obtained from these vehicle detection devices is stored in the Performance Measurement
System (PeMS) database.

There are seven existing Bluetooth readers (BTR) installed in Caltrans District 3 along the US 50
corridor through El Dorado and Sacramento Counties. they are used to capture travel times along US
50 leading up to the Tahoe Basin. About half of the locations were installed in 2011.

The District currently utilizes 129 counting tubes deployed on freeway ramps for vehicle data
collection. These tubes collect vehicle count information and are manually deployed by two (2)
dedicated Census staff on an as-needed basis. Deploying the tubes does not require permanent
infrastructure, creating flexibility for District 3 to meet its data collection needs on freeway ramps.

The District currently has 17 existing Road Weather Information System (RWIS) locations. Caltrans
has deployed several RWIS along routes within the more rural portion of the District, including I-5, US
50, and State Routes 28, 51, 99, and 267. The RWIS system can measure condensation and other
weather conditions and report presence of rain, snow, and fog. This information may be used to advise
District staff of possible messages that could be displayed on CMS or broadcast via the Highway
Advisory Radio (HAR) system. All RWIS in the District were replaced in 2017.
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The traffic data components of the Caltrans transportation network can be seen in Exhibit 4a and 4b of
Appendix A.

Traveler Information
Caltrans District 3 has a series of field infrastructure and systems to support the dissemination of real-
time information to travelers on Caltrans facilities.

The District has 75 existing Changeable Message Signs (CMS) on Caltrans roadways. The District is
currently working on a project to upgrade all the CMS; about half have already been upgraded to the
new Advanced Variable Message Signs (AVMS). Similar to the location of CCTV cameras, the
CMS/AVMS are largely concentrated within the urban center of the District, with many located along the
I-80 and US 50 corridors approaching Lake Tahoe. The CMS are used to display traffic messages and
amber alerts and had been managed using the District’s antiquated Delcan Advanced Traffic
Management System (ATMS) software.

District 3 currently has one Curve Warning Sign, located along I-80 in Placer County. The sign warns
travelers of upcoming curves and/or speed reductions, utilizing a tool similar to a speed gun. The
messages are defined and are programmed by Caltrans staff. The typical message advises motorists of
their speed and the recommended speed ahead based on existing road and weather conditions.

There are currently 60 locations with Extinguishable Message Signs (EMS). EMS within the District
are mainly located along US 50, I-80, and SR-99, with a few located on State Routes 28, 70, 89, 149,
191, and 267. The EMS typically have a pre-set message, such as “Tune Radio to 1610 AM” or “All
Trucks exit at scales.” These signs are controlled remotely via cellular, DSL, fiber, or telephone landline
communications.

Currently, there are 30 Highway Advisory Radio (HAR) locations within the District. The HAR system
mainly covers I-80 and US-50, with a few located on State Routes 70, 89, 99, 267, and I-5 and utilizes
telephone landline, non-leased wireless, fiber, DSL, and cellular communications to establish
connectivity. The District’s HAR system was recently upgraded in 2017.

The existing locations of traveler information devices are shown in Exhibit 5a and 5b of Appendix A.

Traffic Management/Operations Center
Caltrans District 3 recently completed a project to upgrade its Traffic Management Center (TMC). The
TMC houses operations staff and is co-located with California Highway Patrol (CHP) personal at the
CHP Sacramento Communications Center in the City of Rancho Cordova. The TMC is comprised of a
large video wall for displaying video feeds and their future ATMS. Caltrans is currently replacing their
existing ATMS with a new system. The video management system provides remote monitoring of the
CCTV camera feeds throughout the District and is capable of analytics for monitoring, remote viewing,
and is capable of video sharing.
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The co-location of the Caltrans District 3 TMC and the CHP Dispatch supports improved coordination
and data sharing between the two state agencies for traffic incident management and emergency
management. Because of this co-location, Caltrans’ TMC operators have greater access to real-time
incident information from CHP through the CHP Computer-Aided Dispatch (CAD) feed, and in turn,
CHP can obtain real-time traffic information to support improved response and management on State
freeways.

System Performance
The District’s freeway corridors are the backbone of the Sacramento region. These facilities link the
region’s housing with employment areas and serve a critical role as linking major population areas with
recreational/tourist destinations. Many of these facilities are prone to recurring congestion (magnified
during peak commute periods), predictable recreational travel patterns (i.e., westbound I-80 and US 50
on Sunday evenings in the winter), and during special events. Freeway-to-Freeway connections persist
as the primary congested areas while regional destinations such as Sacramento State University,
Sacramento International Airport, the Golden 1 Center, the downtown Sacramento employment center,
and other regional retail centers emphasize the need for Caltrans’ facilities to operate efficiently and, at
a minimum, include technologies to effectively disseminate traveler information.

There are two key maintenance challenges that impact the performance of the Caltrans network.
Caltrans struggles with their current method of obtaining traffic count data for ramps, which involve
deployment of Census tubes. There are not enough existing staff to support the current counting
program, and the program does not provide the type and frequency of data that the District needs to
optimize performance of the network. The second challenge is related to maintenance of the fiber optic
and communications network that is currently used to provide communications connectivity between
field devices and the TMC. In addition to having gaps in the communications connectivity to Caltrans
field devices, which limits the ability of the TMC to remotely operate devices in real-time, the current
maintenance contract that is in place to support maintenance of the communications network has
posed some limitations that prevent the District from

NEEDS AND GAPS ASSESSMENT
The Caltrans District 3 Needs and Gaps Assessment process was conducted using a combination of
methods. Existing Caltrans and regional documents and plans related to transportation and technology
were thoroughly reviewed. These needs and gaps form the foundation for identifying project solutions.

The needs and gaps were identified and categorized by the following distinctions:

¶ Infrastructure/Data (D) – field infrastructure, communications equipment, data, systems/software
¶ Operations (O) – operational enhancement projects and processes, staffing
¶ Institutional (I) – policies, agreements, funding/programming mechanisms, reporting/documenting,

training
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Table 1 summarizes District 3’s Needs and Gaps Assessment.

Table 1 – Caltrans District 3 Needs and Gaps Summary
Need Gap

Infrastructure/Data
N1: Baseline communications
infrastructure

Some devices rely on wireless communications to connect to the
TMC, very few devices are connected by fiber, and many devices,
including most traffic signals, are not connected at all.

N2: Robust real-time condition
data/information

Shortage of real-time data availability (speed and volume data) for off
ramps, interchanges and some portions of the mainline to support
real-time operations.

N3: Support Active Transportation Caltrans-owned traffic signals do not currently have the ability to
accommodate bicycles in a way that would allow integration with
local active transportation efforts. This is especially true in areas
where the Caltrans facility is also the main street of a community,
especially in more rural areas.

N4: Reliable communications and
systems to prevent downtime

Lack of redundancy in communications and systems so that a single
point of failure can be catastrophic. This includes a general lack of
redundant fiber connectivity along Caltrans facilities and no
operational redundancy if the District 3 TMC becomes compromised
or inaccessible.

N5: Programmatic planning for assets
and maintenance assets

System and processes to support and track maintenance activities
for Caltrans devices, especially for preventative maintenance and
upgrade. Many of the Caltrans devices were recently upgraded,
making it a good time to initiate a proper maintenance program.

N6: Central system management of
tools and data to support operations

Caltrans legacy ATMS that centralizes management of CMS and
vehicle speed information is not meeting District’s operations needs.
The District would like to be able to directly integrate with and share
data with partner agencies to support real-time, 24/7 transportation
operations and decision making.

N7: High-resolution traffic data for
real-time operational decision making

Lack of data to allow real-time performance measurement that would
inform operational decision making for ramp metering operations,
interchange signal timing, and the need for ICM responses along a
corridor (signal timing changes, implementation of alternate routes).

N8: Real-time travel time data for
operations

Lack of real-time travel time data that can be shared with travelers
and supports real-time and historical decision making for operations.

N9: Sharing of camera images to
support pre-trip, en-route, and incident
management purposes

Caltrans camera images are shared with partner agencies via
QuickMaps, but the functionality is limited and Caltrans cannot see
local agency camera images.

N10: Timely emergency notifications
(including weather)

Local agency public safety does not inform Caltrans of incidents that
may impact freeway operations, hindering Caltrans’ ability to respond
promptly.

N11: Share data between agencies
that share a corridor

Caltrans often does not know if an adjacent locally-owned corridor is
closed or restricted due to a planned or unplanned event, and local
agencies do not often know about freeway restrictions; this inhibits
agencies from making operational timely adjustments to support
corridor-wide traffic management.
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Need Gap
N12: Better manage parking and
drayage to reduce impact on traffic
mobility

Good and real-time information is not provided to the public and
freight operators about location and availability of parking at park-
and-ride lots and freight parking and drayage at the Port or other
transfer stations.

N13: Improve ramp metering
operation

Freeway ramp meters cause queues onto arterials.

N14: Leverage and bolster private
sector traveler information services

Caltrans does not have real-time data on all of its facilities, and it is
costly to purchase and maintain devices that provide real-time data.
Caltrans does not currently use third-party probe data for real-time
operations.

Operations
N15: Integrate central systems and
subsystems

Limited data sharing between agencies, including real-time data (and
camera images), information on planned events, and historical data.

N16: Trained staff to support
operations

Outdated or lack of skill set to support operational or maintenance
needs, especially for fiber and communications maintenance along
Caltrans facilities.

N17: Standard operating and
maintenance procedures for incident
management purposes

Inconsistency in procedures for incident management across
agencies and facilities.

N18: Share regional operations and
maintenance responsibilities

Agencies conducting traffic operations and maintenance
independently causes lack of traffic coordination; lack of adequate
staffing.

N19: Better traffic operations Automate some functions, such as ramp metering, traffic signal
timing and coordination and traveler information dissemination, to
conduct operations based on real-time conditions.

N20: Better incident coordination
across jurisdictions and with public
safety

Lack of coordination between local agency operations/public safety
and Caltrans in cases where other agency facilities are impacted by
an event on a facility; one example is having better coordination with
local public safety when Caltrans needs to close (and later re-open) a
ramp or when a freeway restriction will cause an increase in traffic on
an adjacent arterial.

N21: Access to additional capacity
when needed during special events or
incidents

Minimal availability to add capacity on Caltrans facilities and lack of
coordination between Caltrans and local agencies that operate
arterials adjacent to the freeway.

Institutional
N22: Reliable network security Caltrans staff can be better informed on how to reduce threat/

exposure of systems and data.
N23: Standards-based deployments Systems deployed throughout the region limits ability for regional

system integration and data sharing. Additionally, Caltrans traffic
signal equipment is often located along key arterial corridors, making
it important to integrate with local-agency traffic signals to share
traffic signal data with local agencies.

DETERMINING THE PATH FORWARD
There are many directions that SACOG and the region could move toward in implementing solutions to
address the needs and gaps. While some gaps point to specific types of strategies that will directly and
completely address that gap, other gaps are more difficult to solve and will require a combination of
infrastructure, operations, and institutional processes to be implemented to completely address the gap.






















































































































































































































