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1. INTRODUCTION

1.1. Background

CONNECT-IT (Connect and Integrate Transportation Technology) is the Regional Intelligent Transportation
System (ITS) Architecture for the Los Angeles (LA) County region. CONNECT-IT leverages long standing
investments in ITS by fostering coordination, integration, and cooperation among public agency and
private sector stakeholders. A regional ITS architecture provides a framework for ITS projects that
promotes interoperability and communication across jurisdictional boundaries and with private sector
partners. Projects developed under a regional framework extend the value of any single project by making
information easily accessible for operators and users of the system; by considering integration
opportunities among projects in the region; and by encouraging compatibility with the existing and future
technology framework.

The Los Angeles County Metropolitan Transportation Authority (Metro) has revamped the Regional ITS
Architecture to address the deployment of ITS projects and technologies that has accelerated in pace and
complexity in recent years. From a policy standpoint, this update brings the LA County region into
compliance with federal regulations that requires ITS projects using federal transportation funds to be
consistent with the National ITS Architecture and Standards (pursuant to 23 CFR §§ 940.9 and 940.11).

1.2.  Project Overview and Scope

The original LA County Regional ITS Architecture was developed over a decade ago with the purpose of
showcasing and planning for the integration of transportation management systems in LA County and was
comprised of two companion documents. The Regional Integration of Intelligent Transportation Systems
(RITS) Architecture traces back to the 1998 LA/Ventura Strategic Deployment Plan that defined an
architecture of a Showcase network for system-to-system integration in LA County. That Showcase
network is now referred to as RITS and is the core of the Regional ITS Architecture. The Arterial ITS
Architecture (AITS) was developed as a companion to the RIITS Architecture to show more detailed
interconnections between RIITS and local ITS elements.

With the recent developments at the federal level, and the advancements in ITS and
connected/automated vehicles, Metro initiated an update to the regional ITS architecture. This update
includes new ITS services and interfaces, such as those for connected vehicles, as described in the current
National ITS Architecture at the time of this final report’s publication — Architecture Reference for
Cooperative and Intelligent Transportation (ARC-IT) version 8.1. ARC-IT combined two previously separate
national architectures — National ITS Architecture Version 7.1 and the Connected Vehicle Reference ITS
Architecture (CVRIA) Version 2.2. Prior to ARC-IT, regional ITS architectures were developed using the
Turbo Architecture tool. ARC-IT was released with a new software tool called the Regional Architecture
Development for Intelligent Transportation (RAD-IT).

Additionally, LA County has continued to be a national leader in ITS deployment with new technologies
and services that are increasing mobility, multimodal travel choices and ways that people access
information. The architecture also needs to reflect the many existing ITS deployments and planned ITS
developments since 2004. This project presents a forward-looking opportunity for regional stakeholders
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to revisit the architecture as a planning framework to support the next wave of ITS investments and
innovative transportation technology initiatives that will shape mobility in LA County in the years to come.

According to federal guidelines, the Regional ITS Architecture should look far enough into the future so
that the efficient integration of ITS services can be guided over time. The CONNECT-IT planning horizon
is 10 years, which is long enough to include most of the system integration opportunities as anticipated
by the regional stakeholders, yet represents a reasonable planning horizon for technologies, given the
fast-evolving nature of this industry.

1.3. Purpose of the Architecture Document

CONNECT-IT is a comprehensive plan that serves as a framework for planning and deploying technology
and for managing and operating the transportation system in Los Angeles County. It is a tool and resource
that provides guidance to stakeholders, local agencies, and regional agencies throughout the ITS project
lifecycle — systems engineering, design and implementation.

It describes how ITS activities in Los Angeles County are organized, coordinated and integrated as follows:

= Institutional aspects — describes who the stakeholders are, their roles and responsibilities, and the
operational concepts that the technology enables;

= Technology aspects — identifies the systems (inventory elements), the communications
connections are between the systems (interface and standards) and the information that is sent
from one center/system to another (data flows); and

= Policy aspects — supports regional initiatives and plans (Long Range Transportation Plan[LRTP] by
Metro/Regional Transportation Plan-Sustainable Communities Strategy [RTP/SCS] by SCAG),
maintains consistency with federal requirements and the national ITS architecture, and supports
countywide ITS policies and funding programs.

1.4. How to Use CONNECT-IT

CONNECT-IT has been developed to promote operational coordination and technical connectivity across
the region by providing an easy-to-use tool to support project development and advancement. This report
provides an overview of all components of the architecture in a single document. An interactive website
https://www.laconnect-it.com allows for stakeholders to identify specific components that are applicable
to an organization or project. The website provides access to the architecture details that were developed
using RAD-IT and can be searched by technology (service package) or by organization to get quickly to the
specific connections and agencies that are related to a search term.

This report consists of the following sections:
= 1. Introduction: background and purpose of the project and project scope
= 2. Regional Description and Stakeholders: describes the geographic and functional scope
= 3. Regional Stakeholders: provides a list of stakeholders and the inputs provided to the plan
= 4. Operational Concept: describes the roles and responsibilities of the stakeholders in managing
the network using technology tools
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= 5, Operational Agreements: summarizes the agreements in place and those that might be needed
in the future

= 6. Functional Requirements: provides a high-level description of the functionality provided for
each major component of the architecture

= 7. Information Flows and Interface Requirements: documents existing and planned connections
among systems and elements in the region

= 8. Standards: summarizes standards currently in use and available for future deployment to allow
for projects to function and to potentially share information

= 9. Project Deployment Sequencing: clarifies dependencies among future projects

= 10. Architecture Maintenance Management Plan: provides a maintenance management plan for
keeping CONNECT-IT up-to-date over time
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" Connect and |ntegrate Transportation Technthgy

An ITS Architecture for the LA Region

2. REGIONAL DESCRIPTION AND STAKEHOLDERS

This section provides an overview of the general geographic area, demographic characteristics,
stakeholders, and existing transportation systems and services that are relevant to CONNECT-IT which
concentrates on Los Angeles County. The Los Angeles County region and its sub-regional boundaries is
shown in Error! Reference source not found..

Los Angeles County Subregions

i AT

Figure 1 - Los Angeles County Region Map

Los Angeles County has a population of 10,241,335, The geographic area is 4,084 square miles. Los
Angeles County is bordered on the south by Orange County, on the east by San Bernardino County, on the
north by Kern County, and on the west by Ventura County and the Pacific Ocean. Its coastal mainline is 75
miles long. There are 88 cities within the county and approximately 40% of the county is unincorporated.
The location and scale of the county contributes to the diversity of the area, roadway and highway
networks, transportation systems, cities, airports, seaports, and the agencies that govern them.

U Source of statistics: https:/ /www.lacounty.gov/government/geography-statistics/statistics (Year 2016)
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CONNECT-IT is part of national efforts to coordinate ITS through local regions and the State of California.
The Southern California Association of Governments (SCAG), as the Metropolitan Transportation
Organization (MPOQ), is responsible for architectures for six counties, including, Orange, Ventura, Los
Angeles, Riverside, San Bernardino, and Imperial Counties. The SCAG architecture is built upon the
regional architectures for each county and includes additional architectural elements important to the
SCAG region or that cross jurisdictional boundaries that would be best served by being explained in the
architecture provided by SCAG. CONNECT-IT concentrates on ITS within Los Angeles County; however, it
is not meant to limit this architecture to Los Angeles County.

2.1. Transportation/Traffic Management

The Los Angeles County network includes freeways, highways, and arterials that are maintained and
operated by local cities, Los Angeles County Department of Public Works (LACDPW), and Caltrans District
7. In addition, Metro prepares the Long-Range Transportation Plan (LRTP) for Los Angeles County, which
plans and programs transportation investments in a 40-year horizon. The LRTP identifies highway and
arterial improvements in Los Angeles County that are funded through local sales tax measures
(Proposition C, Measure R, and Measure M). This includes investments on the carpool system, congested
freeway interchanges, express lanes, signal synchronization, and other ITS strategies.

2.1.1. Local Agencies

Local agencies in Los Angeles County vary in the approach to managing the surface transportation system.
The 88 cities can be roughly categorized into two groups.

= Local Agency-Managed Systems: Many of the cities operate their own systems that were either
procured individually or through a county umbrella contract. In some cases, advanced
technologies are also used to supplement management of surface street traffic, parking and other
aspects of the network.

= LACDPW-Managed Systems: Many of the cities contract operations and/or maintenance of traffic
signals to LA County. In some cases, the cities have a remote workstation or remote server that
are extensions of the County-owned system.

Table 1 provides a list of the local agencies and the traffic control system (TCS) that they currently operate

or plan to operate. For local agencies that do not have a centralized TCS and are not on the LACPDW TCS,
they may be included in one of the categories summarized below in the future.
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Table 1 - Local Agencies Traffic Control Systems

Managed TCS Type | Traffic Control System Name: Local City, County or State

Local Agency- | KITS: Agoura Hills, Beverly Hills, Claremont, Commerce, San Dimas
Managed TCS Centracs: Compton, Glendora, La Verne, Norwalk, Redondo Beach, Santa Fe
Springs, South Gate, Torrance
QuicNet: Artesia, Beverly Hills, Burbank, Calabasas, Gardena, Pomona, West
Hollywood
Transparity: Azusa, Beverly Hills, Culver City, Downey, Glendale, Inglewood,
Palmdale, Pasadena, Santa Clarita
TransSuite: Alhambra, Arcadia, Diamond Bar, Irwindale, Vernon, West Covina
MaxView: Lancaster, Santa Monica
LADOT ATCS: Los Angeles
ATCS: Long Beach (parts of Lakewood, Signal Hill)
SCATS: Pasadena
KLD: Arcadia
Econolite Aries: Cerritos
Caltrans TSMSS (TransSuite): Caltrans District 7
Caltrans ATCS: Caltrans District 7
Caltrans CT-NET: Caltrans District 7
LA County DPW- KITS: Baldwin Park, Bell, Carson, Covina, Cudahy, Duarte, El Monte, El Segundo,
Managed TCS Hawthorne, Hermosa Beach, Huntington Park, Industry, La Mirada, Lawndale,
Lomita, Lynwood, Manhattan Beach, Maywood, Monrovia, Paramount, Pico
Rivera, Rolling Hills Estates, Rosemead, San Gabriel, San Marino, South Pasadena,
Temple City, Unincorporated LA County

Centracs: Bell Gardens, Carson, Hawthorne, Monterey Park
Notes:
TCS information represents existing systems or future/planned systems to be deployed as of May 1, 2018.

2.1.1.1 City of Los Angeles Department of Transportation (LADOT)

The City of Los Angeles is the largest city in LA County, and LADOT operates and manages over 4,000 traffic
signals. The Automated Traffic Surveillance and Control (ATSAC) traffic management center houses the
operations functions and is staffed during business hours and for many special events.

LADOT also uses technology for LA Express Park. LA Express Park is a parking management program that
provides real-time parking information including availability, cost, location, and parking guidance to
available parking meters, and parking spaces in lots and garages. The program incorporates new parking
meter technology, parking space vehicle sensors, a real-time parking guidance system, an integrated
parking management system, and the LADOT Parking Management Center.2

2 Source: bttp:/ [ www. laexpresspark.org
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LADOT is preparing for the shift to shared mobility, fleet electrification, and testing and deployment of
connected and automated vehicle (CAV) technologies. Under a current Transportation Technology
Services Contract, LADOT will be focusing on the following categories: Mobility Technologies
(Connected/Automated Vehicles, Shared Mobility, Drones, Mobility Software, etc.); Connectivity
Technologies (V2I, V2V, V2X, Connectivity, Communication, Cybersecurity, Privacy Hardware/Software,
etc.); Data Technologies (Data Platforms, Analytics, Modeling, Machine Learning, Artificial Intelligence,
Other Hardware/Software, etc.); and Electrification Technologies (Charging Technologies, etc.).

2.1.2. Regional Agencies

There are county and state agencies that plan, implement, operate and maintain transportation systems
in the Los Angeles County region. The following agencies and programs are major regional stakeholders
in transportation/traffic management in the Los Angeles County region.

2.1.2.1 Caltrans District 7

Caltrans District 7 operates and maintains over 1,200 miles of state freeways and highways in Los Angeles
County and Ventura County. The freeways are equipped with Traffic Monitoring Stations (TMS), Closed-
Circuit Television (CCTV) camera systems, Changeable Message Sign (CMS) systems, and ramp metering
systems. There are High Occupancy Vehicle (HOV) lanes along various freeway segments. Caltrans also
operates and maintains traffic signals at freeway on/off-ramps and along state highways. These ITS field
elements and traffic signals are connected to the Caltrans District 7 TMC, called Los Angeles Regional
Transportation Management Center (LARTMC), located in the City of Los Angeles.

Caltrans is also operating, developing and deploying more advanced technologies such as dynamic lane
management (currently in place on the northbound I-5 to US 101 connector, and being planned for the
US 101 Arroyo Seco Parkway corridor), the 1-210 Connected Corridors [an integrated corridor
management (ICM) project], the Dynamic Corridor Ramp Metering System (DCRMS), and the Dynamic
Corridor Congestion Management (DCCM) project.

In addition, Caltrans existing traffic signal management system (CTNET) has a connection to RIITS. Caltrans
is currently developing a center-to-center interface to RIITS for their latest traffic signal management
system being developed through the I-210 Connected Corridor project.

2.1.2.2 Los Angeles County Department of Public Works (LACDPW)

LACDPW operates and maintains approximately 1,100 traffic signals in unincorporated Los Angeles
County; many of the traffic signal systems, ITS elements, and communications along arterial roadways for
other local agencies; and a countywide CCTV system and travel-time performance measurement program.

LACDPW also manages the Information Exchange Network (IEN) that establishes a coordinated network
for sharing second-by-second traffic signal timing data of numerous traffic control systems with the local
agencies, Caltrans, and Metro throughout Los Angeles County using a common network backbone.
Currently, there are at least twenty-four (24) local agencies that are connected to the IEN including a
connection with RIITS (see description below). IEN will soon be undergoing a modernization that will
upgrade the system and expand its capabilities. The modernized IEN is expected to be in place by 2020
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and will utilize the National Transportation Communications for Intelligent Transportation System
Protocol (NTCIP), Traffic Management Data Dictionary (TMDD) communications protocol.

illustrates a high-level system architecture diagram of the IEN and connectivity with the local cities,
Caltrans, LADOT and other systems.
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Figure 2 — The IEN System Architecture?

2.1.2.3 Metro

Metro is the designated County Transportation Commission (CTC) and a designated transit district of Los
Angeles County. Metro funds many transportation, transit, and ITS projects in the region, in addition to
being a transit service provider for bus and rail (see below for more about Metro’s transit services).

Metro also operates dynamically-priced HOV lanes, known as ExpressLanes, along 1-110 between SR-91
and I-5 and on I-10 between I-5 and I-605. Caltrans and Metro have an agreement to operate and manage
the existing ExpressLanes along the freeway segments mentioned above. In addition, Metro and Caltrans
are in the beginning/planning stages for potential implementation of ExpressLanes on 1-105 between |-
405 and I-605 and on other routes in the region.

2.1.3. Regional Integration of ITS (RIITS)

7 Source: Los Angeles County Regional Traffic Forunr Program Presentation dated Mardh 2012.
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RIITS is a coalition of agencies who, through membership agreements, are working together to share data
in the LA County region. Currently the network, hosted by LA Metro, includes Caltrans, LADOT, California
Highway Patrol (CHP), Long Beach Transit, Foothill Transit, and LA SAFE. The RITS network shares real-
time transportation data from agencies across Los Angeles County.

RITS has also identified areas for transportation data environment enhancements, such as providing: a
comprehensive, timely, and reliable regional data source; a complementary relationship with other ITS
investments; a public platform for private innovation; and a platform for regional data
management/archived data management system.

2.1.4. Southern California 511

Southern California 511 is operated by the Los Angeles County Service Authority for Freeway Emergencies
(LA SAFE), which is a Los Angeles government agency. This multi-county traveler information system is
provided and managed jointly with partners at the Orange County Transportation Authority (OCTA) and
Ventura County Transportation Commission (VCTC). Southern California 511 provides traveler
information for Los Angeles County and the four counties of Orange, Ventura, Riverside, and San
Bernardino that surround Los Angeles. LA SAFE chose to include traveler information for five counties as
a means to best serve the public and their transportation partners.

2.2. Transit Services

There are many transit agencies in Los Angeles County, the largest being Metro with over 2,400 buses and
a rail system under its control. Other agencies can be categorized into municipal bus services (serving
more than one city), local bus and shuttle services, demand responsive dial-a-ride and paratransit services,
and rail. These are:

Municipal Operators Rail (Local, Commuter, and Regional)

Arcadia Transit

Antelope Valley Transit Authority
Beach Cities Transit
Commerce Municipal Bus Lines
Culver City Municipal Bus Lines
Foothill Transit

Gardena Municipal Bus Lines
LADOT

La Mirada Transit

Long Beach Transit
Montebello Bus Lines

Metro

Norwalk Transit System

Santa Clarita Transit

Santa Monica's Big Blue Bus
Torrance Transit System

ADVANTEC
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Metro
Amtrak
Metrolink

Local Bus and Shuttle Services
Alhambra Community Transit
Baldwin Park Shuttle

Bell Gardens Town Trolley
Bellflower Bus

Burbank Bus

Calabasas Shuttle

Carson Circuit

Catalina Island Services
Cudahy Transit

DowneyLINK

Duarte Transit System

El Monte Transit
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Local Bus and Shuttle Services
El Segundo Lunchtime Shuttle
El Sol Shuttle

Glendale Beeline

Glendora Mini Bus

Go West Shuttle

GTrans

Huntington Park Combi
Inglewood I-line

LA County Beach Shuttle

La Puente Link

Lakewood Dash Transit
Lawndale Beat

LAX Flyaway

Los Nietos Shuttle

Mission City Transit

Monterey Park Spirit

Ocean Express

Palos Verdes Peninsula Transit Authority (PVPTA)
Pasadena Transit

Pomona Get About

Pomona Valley Transportation Authority
Rosemead Shuttle

Santa Fe Springs

Sierra Madre Gateway

South Whittier Sunshine Shuttle
Thousand Oaks Transit

UCLA Campus Shuttle

West Hollywood Cityline

Demand Responsive and Paratransit Services
Access

Acton/Agua Dulce Shuttle

Agoura Hills Dial-a-Ride

Alhambra Senior Ride

Antelope Valley Transit Authority Dial-a-Ride
Artesia Dial-a-Ride

Avalon Dial-a-Ride

Bell Dial-a-Ride

Bell Gardens Dial-a-Ride

Bellflower Dial-a-Ride

ADVANTEC
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Demand Responsive and Paratransit Services
Beverly Hills Dial-a-Ride
Burbank Senior and Disable Transit Services
Calabasas Dial-a-Ride

Carson Dial-a-Ride

Cerritos Dial-a-Ride

Cerritos on Wheels

City of Commerce Medi Ride
Claremont Dial-a-Ride
Compton Dial-a-Ride

Covina Transit Dial-a-Ride
Culver City Dial-a-Ride
Diamond Ride

Downey Dial-a-Ride

East Los Angeles Dial-a-Ride

El Monte Dial-a-Ride

El Segundo Dial-a-Ride

Gardena Special Transit
Glendale Dial-a-Ride

Hawaiian Gardens Dial-a-Ride
Hermosa Beach Dial-a-Taxi
Inglewood Senior Center’s Van Service
Irwindale Dial-a-Ride

La Canada-Flintridge Dial-a-Ride
LA County Dial-a-Ride

La Habra Heights Dial-a-Ride

La Puente Dial-a-Ride

La Verne Dial-a-Ride

Lancaster Dial-a-Ride

Lawndale Dial-a-Ride

Lomita Dial-a-Ride

Long Beach Dial-a-Lift

Lynwood Dial-a-Taxi

Malibu Dial-a-Ride

Manhattan Beach Dial-a-Ride
Maywood Dial-a-Ride

Monrovia Dial-a-Ride
Montebello Dial-a-taxi
Monterey Park Dial-a-Ride
Norwalk Dial-a-Ride

Palos Verdes Peninsula Dial-a-Ride/ Dial-a-Lift

Page | 10



:,'é! CONNECT-IT

Demand Responsive and Paratransit Services
Paramount Dial-a-Ride
Pasadena Dial-a-Ride

Pico Rivera Dial-a-Ride
Rosemead Dial-a-Ride

San Dimas Dial-a-Ride

San Fernando Dial-a-Ride

San Gabriel Senior Ride

Santa Clarita Dial-a-Ride

Santa Fe Springs Dial-a-Ride
Santa Monica Dial-a-Ride

Signal Hill Dial-a-Ride/ Dial-a-Lift

Demand Responsive and Paratransit Services
South El Monte Dial-a-Ride

South Gate Phone-a-Ride

South Pasadena Dial-a-Ride

Temple City Dial-a-Ride

The WAVE (paratransit)

Torrance Dial-a-Taxi

Walnut Dial-a-Cab

West Covina Dial-a-Ride

West Hollywood Dial-a-Ride

Westlake Village Senior & Disabled Dial-a-Ride

Whittier Dial-a-Ride

In addition, Table 2 provides a list of the municipal operators and the computer aided dispatch/automated
vehicle tracking (CAD/AVL) that they currently operate, or plan to operate. For transit operators and
services that do not have a CAD/AVL system, they may be included in the future.

Table 2 - Transit Agency CAD/AVL Systems

CAD/AVL System Transit Agency

Avail Foothill Transit, Montebello Bus Lines

Clever Culver City Bus, Torrance Transit

Conduent LA Metro

Transit Master = Santa Monica Big Blue Bus, Long Beach Transit
(Trapeze)

Notes:

CAD/AVL information represents existing systems or future/planned systems to be deployed as of September 1, 2018.

2.2.1. City of Los Angeles Department of Transportation (LADOT) Transit

LADOT Transit includes several services for different transit markets in the region: DASH, Commuter
Express and CityRide. LADOT Transit has approximately 300-350 buses in their fleet. DASH provides
frequent, low-cost bus service in downtown Los Angeles and 27 neighborhoods across the City. Each route
is designed to serve travel within that neighborhood and to connect to other regional transit services such
as Metro Rapid and local routes, Metrolink and Metro rail lines. Commuter Express provides limited stop
bus services to commuters in the morning and afternoon peaks to/from downtown Los Angeles and
several other major employment centers. CityRide provides door-to-door service for the elderly and
persons with mobility impairments.

LADOT Transit has recently deployed (and is in progress of implementing other) advanced transportation
technologies. One of the advanced transportation technologies is a real-time alert system for buses (e.g.
bus driver assistance). It captures data about bus movements, has sensors to detect pedestrians and
bicyclists, provides alerts when pedestrians and bicyclists enter the detection zone, uses annunciators to
communicate with the public curbside, and pushes information to the cloud. Other planned mobility
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enhancements include: green light assist, bus stop signs with real-time bus arrival and departure
information; connected vehicle transit signal priority (TSP) system; wireless pedestrian signal activation;
and advanced bus driver assistance.

2.2.2. Metro (Transit)

Metro operates regional bus and rail services across the county. Bus service is provided countywide via
170 bus routes and over 2,400 vehicles. Rail service consists of six lines, including two rapid transit subway
lines (the Red and Purple lines) and four light-rail lines (the Blue, Green, Gold and Expo lines) serving 93
stations via 105 miles of service. The standard Metro base fare applies for all trips. Fare collection is based
on a partial proof-of-payment system. Passengers are required to purchase a transit access pass (TAP)
card to enter stations equipped with fare gates. Passengers using a TAP card can transfer between Metro
routes.

Metro also deployed bus signal priority (BSP) on selected Metro Rapid routes throughout LA County.
Outside the City of LA, Metro uses wireless communications for signal priority requests at each
intersection. Currently, there are five corridors equipped with BSP technology within LA County. Within
the City of LA, Metro uses “loop and transponder” technology for BSP.

2.2.3. Metrolink and Amtrak

Metrolink and Amtrak provide commuter rail train service within the county providing interregional
services to/from Orange County, Inland Empire, San Diego, Ventura, and points beyond. Both agencies
are installing positive train control, have interaction with traffic signals at at-grade crossings, and provide
traveler information to be able to track and receive status updates for trains.

2.3. Active Transportation

The Metro Active Transportation Strategic Plan (ATSP) demonstrates Metro’s ongoing commitment to
improving mobility in the region for people who walk, bike, and take transit and to creating safer streets
that benefit all roadway users®. “Active transportation” refers to any non-motorized mode of travel,
including walking, bicycling, roller skating, roller blading, skateboarding, or scootering. This includes
dockless personal mobility devices such as electric scooters and bikes. The ATSP will serve as Metro’s
overall strategy for funding and supporting implementation of active transportation infrastructure and
programs in Los Angeles County. It identifies strategies to improve and grow the active transportation
network, to expand the reach of transit, and to develop a regional active transportation network to
increase personal travel options. It is intended to provide guidance to Metro and partner organizations,
including local jurisdictions, regional government, and other stakeholders, in setting regional active

* Source: Metro’s Active Transportation Strategic Plan (ATSP) dated April 2016
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transportation policies and guidelines to meet transportation goals and targets established in local,
regional, state, and federal plans.

Implementation of some of the active transportation strategies will include ITS components. Metro has
implemented and operates the Metro Bike Share program, which features approximately 1,400 bikes
available in Downtown Los Angeles, the City of Pasadena, and communities of San Pedro and Venice®. The
system can provide bike share data such as trip data, origin/destination data, station information, station
status, miles traveled, and emissions reduced through their website.

Other cities throughout Los Angeles County are also implementing bike share programs including the
Cities of Santa Monica and Long Beach. In the City of Santa Monica, their bike share operator provides
user data via a closed network to City staff. The City of Long Beach has installed eco-counter systems at
select locations to count bicyclists along these routes. The City of Long Beach is using SoBi as its bike share
program operator. They provide reports showing where people traveled based on GPS data.

2.4. Emergency Management Services (EMS)

The following provides a high-level description of the EMS within the Los Angeles County region. This
includes agencies responsible for law enforcement, fire, and rescue services.

2.4.1. California Highway Patrol (CHP)

The CHP Southern Division provides traffic patrols and response to incidents and emergencies, within their
jurisdiction of freeways, state routes, and roadways in unincorporated areas. CHP maintains a staff
presence in the LARTMC, primarily for incident management and emergency management. CHP and
Caltrans staff use real-time traffic information and video feeds from the LARTMC to rapidly detect and
respond to incidents while managing the resulting congestion. CHP and Caltrans staff gather information
at the LARTMC and disseminate it to field staff for various purposes, such as responding to incidents,
stalled vehicles blocking lanes, traffic breaks, and clearing debris from the freeway. Information gathered
may include CCTV camera images, status reports from field crews, traffic flow data, weather data, CHP
reports, or summaries of 911 calls. The field staff may include CHP officers, Caltrans maintenance, local
agencies (i.e., police or public works departments), or private firms with contracts to clean up hazardous
material spills. Basic, anonymous incident information is also shared with traveler information systems
through RIITS.

7 Sources: Metro’s Regional Bike Share Implementation Plan dated April 2015 by Febr and Peers. Metro’s bike share website:
bttps:/ [ bikeshare.metro.net/ about,
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2.4.2. Metro Emergency Security Operations

Metro is designing and building a new Emergency Security Operations Center (ESOC) on Metro-owned
property in the City of Los Angeles Arts District®. ESOC will be a secured facility for authorized personnel
only. The project is comprised of two phases. Once constructed as part of the first phase, the facility will
house the Emergency Operations Center (EOC) and Security Operations Center as a central location for
Metro security operations, radio dispatch, and emergency coordination. Metro is planning to integrate
Rail and Bus Operations Centers into this facility as part of a future second phase to have a consolidated
operations center for more effective management of Metro’s expanding transportation network systems.

The new ESOC will serve as a crucial element of Metro’s emergency response capabilities and provide
efficient and effective transportation services in a central location for personnel to command, control,
and communicate the latest and developing intelligence to respond to emergencies and/or incidents. This
capability will allow Metro to make real-time decisions that make it possible to avoid catastrophes and
mitigate disruptions to transportation services. Furthermore, it is important to develop a central location
to house these operations centers to allow centralized communications and coordination, thereby
improving business continuity in day-to-day operations and enhancing Metro’s disaster and terrorism
response capabilities’.

The new ESOC may serve as another form of a TMC that can allow operators to view on-street traffic
conditions, monitor video surveillance cameras, and post messages on CMS.

2.4.3. Los Angeles County Sheriff and Fire Department

Los Angeles County has Sheriff and Fire Departments that provide law enforcement, fire protection, and
EMS in unincorporated areas of the county and to certain city jurisdictions under contract arrangements.
These departments are dispatched through county 911 centers. These centers are equipped with
CAD/AVL systems that allow dispatchers to initiate emergency response through radio dispatch
communications and then track response activities performed by field personnel.

2.4.4. Los Angeles County and Local City Emergency Medical Services Agencies

The Los Angeles County Emergency Medical Services is responsible for the regulatory oversight of the
emergency medical services system in Los Angeles County®. The Los Angeles County emergency medical
services system encompasses both public and private emergency services, including 68 emergency
medical service providers, 72 (911) receiving hospitals, 21 paramedic base hospitals, 14 trauma hospitals,

6 Source: https:/ /www.metro.net/projects/esoc/d

7 Source: Initial Study/ Mitigated Negative Declaration (IS/MND) for Metro Emergency Security Operations Center (ESOC) dated
Decenber 2015.

8 Source: Los Angeles County Emergency Medical Services Agency Quality Improvement Plan 2014 /15.
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33 heart attack receiving centers, 37 approved stroke centers, 42 emergency departments approved for
pediatrics, and 8 pediatric medical centers.

2.4.5. Local Police and Fire

At the local city level, many of the larger cities have their own police and/or fire departments, which
handle law enforcement, fire protection, and EMS for their jurisdictions.

2.5. Air and Sea Ports

This following provides a high-level description of the airports and seaports within the Los Angeles County
region. This includes agencies responsible for air traffic control, airside operations, freight management,
and seaside operations.

2.5.1. Los Angeles International Airport (LAX)

Los Angeles International Airport (LAX) is administered by the Los Angeles World Airports (LAWA), a
department of the City of Los Angeles. LAX accommodates commercial passengers and cargo movement.
LAWA has plans for technology improvements including an automated people mover, future intermodal
transportation facilities, a consolidated rent-a-car facility, enhanced traveler information system, and a
joint integrated corridor management system for primary corridors providing access to and from LAX
including Inglewood, Culver City, LADOT, LAWA, and Caltrans. LAWA is also piloting technology projects
including a home-to-gate traveler information app, data collection for Transportation Security
Administration (TSA) wait times, and several other data collection efforts. LAWA also operates an Airport
Response Coordination Center (ARCC) that provides 24/7 oversight of airport operations including remote
access to the LADOT ATMS with the ability to override traffic signal timing at traffic signals in the central
terminal area (CTA) and a consolidated system for video viewing and management for the many cameras
on site at the airport.

2.5.2. Other Airports

There are other airports in Los Angeles County including Long Beach Municipal Airport, Hollywood/
Burbank Airport, LA/Palmdale Regional Airport, Agua Dulce Airport, Catalina Airport, Hawthorne Airport,
Torrance Airport, Santa Monica Airport, and Van Nuys Airport.

Los Angeles County owns and operates five small airports including Brackett Field Airport in the City of La
Verne, Compton/Woodley Airport in the City of Compton, San Gabriel Valley Airport in the City of El
Monte, General William J. Fox Airfield in the City of Lancaster, and Whiteman Airport in the City of Los
Angeles.
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2.5.3. Ports of Long Beach and Los Angeles

The Port of Long Beach (POLB) is a department of the City of Long Beach (Long Beach Harbor Department)
and the Port of Los Angeles (POLA) is a department of the City of Los Angeles (Los Angeles Harbor
Department). POLB and POLA are landlords to Marine Terminal Operators (MTOs), who lease property at
the Ports to transfer freight between ships and land-based carriers involving multiple organizations. The
ports operate in coordination with ocean carriers, MTOs, longshore workers, railroad operators, and
trucking companies. The Ports implemented a joint system involving the use of vehicle detection,
changeable message signs and CCTV cameras for monitoring access and circulation called the Advanced
Transportation Management and Information System (ATMIS). POLB has also developed a second system
called Virtual Port, which is a Geographic Information Systems (GIS)-based system that tracks and
monitors vessels accessing the ports, consolidates video feeds from CCTV cameras, and supports
identification and management of incidents and events at the Ports. ATMIS is being enhanced and
integrated into the Virtual Port System. Some of the enhancements proposed for ATMIS 2.0/Virtual Port
include:

= |mproved monitoring of real-time conditions

= Expanded network of CCTV camera systems

= Enhanced event tracking functionality via Virtual Port / Web Portal

=  Common central software to remotely control changeable message signs and portable message

signs
= |mproved coordination of incident response and regional data-sharing
= Connections to regional systems such as RIITS

2.6.  Private Companies

More and more, technology is being introduced and advanced by the private sector. Transportation
Network Companies (TNCs), such as Uber and Lyft, use phone apps to coordinate reservations for door-
to-door services. Crowdsourced data is collected and sold by companies like Google and Inrix that is then
used by the public sector for traveler information, traffic operations, and performance monitoring. A
major shift in traveler information has occurred with more travelers turning to private providers like
Google and Waze for their mapping, transit planning, and real-time traffic/transit information. In
addition, fleet operations for commercial vehicles and delivery services (e.g., UPS, FedEx, Amazon, etc.)
use technology for fleet management and have an increasing impact on the road network as more
consumers turn to online purchasing and home delivery.

RITS (described in Section 2.1.3 above) provides a means for transportation operations to securely share
or exchange transportation data with private companies as RIITS is the transportation information center
consolidator and disseminator for Southern California. The Interagency Memorandum of Understanding
included in this architecture provides RIITS members and associates with a revocable agreement to non-
exclusively license their data to each other and to private companies. The sources of RIITS data also agree
to exchanging data with non-voting associates (government agencies that join RIITS without voting) and
through the Transportation Data Access Agreement with researchers and private company users. RIITS
has also secured licenses to INRIX data for Los Angeles and Waze data for California that can be
sublicensed through RIITS membership to agencies in Southern California by becoming a member of RIITS
and signing a separate license for access to private company data.
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It is understood that fleet management and other transportation technology applications employed by
private sector exist outside this architecture. This also includes the advancements of Internet of Things
(loT) for fleet vehicles and other modes of transportation, using the cloud, and other types connectivity,
security, and interoperability for current and next generation technologies. This is a living architecture,
and as other current and future technologies within public and private sector are introduced and/or
interface with ITS in Los Angeles County, this information will be added to CONNECT-IT as part of the
maintenance of this architecture.
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3. STAKEHOLDER INPUT

A major outreach effort was conducted to provide local agencies and stakeholders information about the
ITS Architecture update, to solicit input to the process, and to establish an understanding of the need and
purpose of using and maintaining the architecture. This section describes the methodology and results of
the stakeholder engagement and input.

3.1. Methodology

The stakeholder outreach and needs analysis approach consisted of various strategies to maximize
stakeholders’ participation. This included leveraging existing working groups, committees, and councils of
government (COGs); and delineating roles and responsibilities to establish clear expectations for their
involvement. The meetings that were held included:

= Steering Committee Meetings

= Group Workshops

=  Transit Agency Meetings

= Parking Management Meeting

= |ndividual Stakeholder Meetings

Other strategies to help understand the stakeholders’ needs and maximize participation included:

=  Providing and collecting surveys online, via e-mail, and hardcopies to understand the ITS services
that each agency is currently providing or is planning to provide in the near future.

= Developing and maintaining a customized project website that is easy to use by stakeholders for
current and future projects.

3.1.1. Stakeholder Outreach

There were over 20 stakeholder meetings that were conducted throughout the project. Table 3
summarizes the number of stakeholder meetings that were conducted with the participating
stakeholders. The meetings that were held with the LA County COGs included representative
agencies/stakeholders from each area. Other meetings were held with Southern California Association of
Governments (SCAG), the Coalition for Transportation Technology, Metro Board subcommittees, and a
focused group with the North County agencies.
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Table 3 — Meeting Type with Project Stakeholders

Meeting Type Stakeholders

Metro Highway Program ITS
RIITS

LA Metro Congestion Reduction
LA Metro Information Technology Services
LA Metro Parking Management
LACDPW

LADOT

City of Arcadia

City of Pasadena

City of Santa Clarita

City of Santa Monica

SCAG

Santa Monica’s Big Blue Bus
Foothill Transit

Long Beach Transit

Montebello Transit

Caltrans District 7

Port of Los Angeles

Port of Long Beach

FHWA

SCAG

e Coalition for Transportation Technology
e Gateway Cities COG

@.a Group Workshops e Arterial ITS Committee

Steering Committee Meetings

e  South Bay Cities COG

e San Gabriel Valley COG

e Focused Group Meeting with Local Agencies in
north LA County area (held at the City of
Burbank)

Transit Agency Group Meetings e  Bus Operations Subcommittee (BOS)
e Local Transit Systems Subcommittee (LTSS)

Parking Management Meetin
& & & e  Metro - Parking Management Department

Santa Monica Mobility Group
Long Beach Active Transportation
LAWA

LADOT Transit

Port of Long Beach

Port of Los Angeles

Strategic Individual Meetings
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3.1.2. Project Steering Committee

The Project Steering Committee was comprised of a representative group of agencies and stakeholders
with lead roles in ITS and technology implementation in Los Angeles County. Steering Committee
members participated in several meetings to provide strategic guidance to the project and develop the
updated architecture that reflects ITS deployments in recent years including the establishment of the
regional needs, goals and objectives. The Steering Committee reviewed and provided input to project
deliverables. Table 4 summarizes the Steering Committee members, the agency each represents, and the

topic(s) each represented.

Table 4 — Steering Committee Members

LA Metro — Highway
Program ITS

RITS

LA Metro — Congestion
Reduction

LA Metro — Information
Technology Services

LA Metro — Parking
Management

LA County Department of

Public Works

Southern Association of
Governments (SCAG)

Representatives

Ed Alegre
Steven Gota
Eva Pan
Shrota Sharma

Kali Fogel
Tim Lew
Robert Campbell

Doug Anderson
Al Martinez

Shannon Hamlin

Jane White

Matt Gleason
Philip Law

Architecture Topic(s) Represented
Overall direction and project management
Countywide Signal Priority
Continuity with Highway Program activities
including CV Pilot and related Coalition
activities
RITS Modernization for data sharing, data
archiving, and performance measurements

ExpressLanes

Transit Applications
ATMS

Metro Parking Master Plan

Information Exchange Network (IEN)
Countywide traffic signal operations
Connected Vehicles

Southern California Regional ITS
Architecture
Regional Transportation Plan (RTP)

Ali Zaghari (Operations) e Los Angeles Regional Traffic Management
Allen Chen (ITS) Center (LARTMC)
Paul Marquez (Planning) | e Integrated Corridor Management
Mort Fahrtash (TMC) (Connected Corridors and DCCM)
Dan Kopulsky (Planning)

Caltrans District 7

Federal Highway
Administration (FHWA)
City of Los Angeles
Department of
Transportation (LADOT)

ADVANTEC
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Jesse Glazer

George Chen

Kimley»Horn

Federal requirements for ITS Architectures

Automated Traffic Surveillance and Control
(ATSAC) System

Autonomous Vehicles

Transportation Technology Services
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Agency Representatives Architecture Topic(s) Represented
Port of Long Beach Theresa Dau-Ngo e Port ITS Applications
Port of Los Angeles Kerry Cartwright e Port ITS Applications
City of Santa Clarita Cesar Romo e Citywide ITS Applications
City of Arcadia Kevin Merrill e Citywide ITS Applications
City of Santa Monica Andrew Maximous e Citywide ITS Applications
City of Pasadena Victor Koo e Citywide ITS Applications
Foothill Transit Joe Raquel e Transit Applications
e ATMS
e Signal Priority
Long Beach Transit Carri Sabel e Transit Applications
e ATMS
Santa Monica Big Blue Bus Barbara Andres e Transit Applications
e ATMS
e Signal Priority
Montebello Transit David Tsuen e Small Municipal Operator Transit
Tom Barrio Applications

3.1.3. Agency Participation and Survey Results

The involvement of regional agencies and stakeholders was important in updating the architecture with
the most recent ITS planning and development activities. Having the stakeholders invested in this process
was critical to the acceptance and use of CONNECT-IT as a planning tool. There are currently several ITS
deployments and planned projects throughout the region. To initiate and maintain agency participation,
the following was conducted as part of the stakeholder outreach:

= |dentifying recent ITS planning and development activities

= |dentifying additional stakeholders to engage

= |dentifying challenges and solutions

=  Promoting stakeholders’ project understanding and benefits

= Understanding stakeholders’ transportation needs that have the potential to be solved by
technology

To identify recent ITS planning and development activities, stakeholders were surveyed via email and
hardcopy to understand ITS services and deployments that each agency is currently providing and/or with
plans to provide in the near future. There was a total of 46 surveys that were collected from the
participating agencies, as shown below. The agencies include local cities, LACDPW, transit agencies,
Caltrans District 7, Metro (Active Transportation Department, Congestion Reduction Department), RIITS,
LAWA, POLA, and POLB.

Agency =  City of Agoura Hills
= Antelope Valley Transit Authority = City of Alhambra
= Caltrans District 7 = City of Arcadia
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= City of Azusa

=  City of Bellflower

= City of Burbank

= City of Calabasas

= City of Carson

= City of Compton

= City of Culver City

= City of Diamond Bar

= City of Diamond Bar

= City of Gardena

=  City of Glendale - Transit Operations

= City of Hawthorne

= City of Inglewood

= City of Lancaster

= City of Long Beach

= City of Los Angeles
Department of
Transportation (LADOT)

= City of Malibu

= City of Manhattan Beach

=  City of Maywood

City of Monrovia

City of Montebello

City of Palmdale

City of Pasadena

City of Pomona

City of Santa Clarita

City of Santa Monica

City of Santa Monica

City of Santa Monica Big Blue Bus
City of Torrance

City of West Hollywood

LA County Department of Public Works
LA Metro Parking Management
LA Metro ExpressLanes

Long Beach Transit

Los Angeles World Airports (LAWA)
LA Metro Countywide Planning
Montebello Bus Lines

Port of Long Beach

Port of Los Angeles

RIITS

The survey included 35 types of ITS projects and services. The results of the surveys are also used to
understand common themes, and to assess the current and future needs of the region. The ITS
architecture inventory survey questionnaire results are provided in Appendix A.

Table 5 summarizes the results of the survey including the percentage and number of participants that
ope