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1. INTRODUCTION

This report documents the results of a study for the Los Angeles County Metropolitan Transportation
Authority (LACMTA) to identify and evaluate the opportunities and constraints for the short-term and
long-term improvements in the South Bay traffic signal system. The South Bay Traffic Signal System
Improvement project is consistent with the Transportation Systems Management (TSM) element of MTA's
30-Year Plan, which proposes to utilize TSM measures on the arterial highway system including signal
synchronization, peak hour parking restrictions, and automated traffic surveillance and control systems.
By applying communications upgrade, traffic operations improvements and installation of CCTV’s and
system loops to South Bay area intersections, the South Bay Traffic Signal System Improvement project
will strive to meet the goals of MTA’s 30-Year Plan highway planning efforts.

This report is divided into the following sections:

1.

Introduction: This introductory section describes the report outline, study background and
objectives.

Existing Conditions: Describes the existing traffic signal operations for each jurisdiction,
the development of the GIS and database software systems, the existing controllers and
provides information on various types of controllers, as well as, describes the existing traffic
control systems for Caltrans, County of Los Angeles and other agencies. It also provides
an overview of the existing signal operation and maintenance procedures in the South Bay
area.

Analysis of Opportunities and Constraints: This section identifies the opportunities and
constraints in formulating the conceptual improvement plan. It analyzes the primary traffic
flow pattern, the existing equipment compatibilities, analysis of various traffic operation
systems, and institutional issues and agreement opportunities.

Conceptual Plan: This section presents a Two-Year plan (short-term) and Year 3 through
10 (long-term) conceptual improvement plans for the South Bay area. A detailed analysis
and description of the short-term recommended improvements is presented in this section.

Implementation and Schedule: This section describes the phasing for short-term and long-
term program and introduces the step-by-step plan and scheduled program for
implementation.

South Bay Traffic Signal System Improvements LACMTA
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1.1 BACKGROUND

The South Bay area encompasses a wide range of urbanized area within Los Angeles County and includes
the cities of Carson, Culver City, El Segundo, Gardena, Hawaiian Gardens, Hawthorne, Hermosa Beach,
Inglewood, Lawndale, Lomita, Long Beach, Los Angeles, Manhattan Beach, Palos Verdes Estates, Santa
Monica, Rancho Palos Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates, Signal Hill,
Torrance, and the unincorporated areas of Los Angeles County. Although the City of Santa Monica is
geographically designated within the South Bay area, for improvement programs it is included in the
Westside area, and therefore is not directly included in this study. Caltrans maintains the traffic signals
along the majority of state routes within the study area. Exhibit 1.1 shows the South Bay study area
boundary and jurisdictions involved. It also indicates the four primary routes—the focus of the first two
years of improvements and Pilot Project 1 (see page 70).

The South Bay area is both large and complex in that many jurisdictions have responsibilities for funding,
designing, improving, constructing and maintaining the traffic signal system. Most of the agencies have
their own ongoing signal timing and coordination improvement programs, equipment upgrade and routine
maintenance programs. Each agency focuses on their own network, although coordination between traffic
signals already exists at some intersections which share jurisdictional boundaries.

Approximately 2,500 traffic signals exist in the study area with a mixture of traffic control systems (such
as Bitrans QuicNet, VMS 220, UTCS Enhanced and Econolite Closed Loop), traffic controllers (such as
Type 170, NEMA, and electromechanical) and communication systems (such as twisted pair, fiber optics,
and wireless) within the South Bay area. The City of Gardena has recently installed a new traffic control
system which controls the operations of the City’s 56 traffic signals.

The County of Los Angeles and Caltrans primarily provide coordination between traffic signals along
major routes including Pacific Coast Highway, Artesia Boulevard (SR 91), County-maintained arterials
and other major arterials within the South Bay area. These coordinations are all arterial signal
coordination which synchronize the offsets through a common time reference, typically WWYV receivers.
The County of Los Angeles has played an active role in these coordination activities. Table 1.1 shows
the Los Angeles County current and planned coordination improvement projects. '

1.2 STUDY OBJECTIVES

The overall objectives of the South Bay Signal System Improvement Study were to identify and evaluate
the opportunities and constraints and to develop a conceptual plan for short and long-term signal system
improvements. To accomplish these goals the following activities were specified:

1. Inventory of existing systems.

2. Analysis of the traffic pattern, equipment, control systems and strategies and institutional
issues.

3. Development of conceptual plan alternatives.

4. Development of an implementation and schedule program for the recommended conceptual
plan.

South Bay Traffic Signal System Improvements LACMTA
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TABLE 1.1

COUNTY OF LOS ANGELES CURRENT AND PLANNED TRAFFIC SIGNAL
SYNCHRONIZATION PROGRAMS IN THE SOUTH BAY AREA (TSSP)

. Status

Imperial Hwy.

1-405 to Budlong Ave. and Mona Blvd. to 1st
Ave.

Proposed: Second Five-Year
Program”

El Segundo Blvd.

Illinois St. to Douglas St.

Isis Ave. to Vermont Ave.

Proposed: Second Five-Year
Program”
Operational

Rosecrans Ave.

Highland Blvd. to Budlong Ave. and from
Broadway to Santa Gertrudes

In Design: First Five-Year
Program, to be advertised 6/93.

Manhattan Beach Blvd.

Manhattan Ave. to Van Ness Ave.

Proposed: Second Five-Year
Program”

Redondo Beach Blvd./
Compton Blvd./
Sommerset Blvd.

Freeman Ave./Amie Ave. to Berendo Ave. and
Broadway to Woodruff Ave.

Proposed: Second Five-Year
Program”

Carson St.

Del Amo Mall to Cabrillo Ave. and from Harbor
Hospital to Wilmington Ave. and from
Paramount Blvd. to Bloomfield Ave.

Proposed: Second Five-Year
Program”

Sepulveda Blvd./
Willow St.

Palos Verdes Blvd. to Western Ave. and from
Normandie Ave. to Studebaker Rd.

Proposed: Second Five-Year
Program”

Lomita Blvd.

Pennsylvania Ave. to Walnut Ave.

Proposed: Second Five-Year
Program”

Aviation Blvd.

118th St. to Prospect Ave.

Design Complete: First Five-Year
Program, to be advertised §/93.

Inglewood Ave.

104th St. to Manhattan Beach Blvd.

Under construction

Hawthorne Blvd.

104th St. to Manhattan Beach Blvd. and from
244th St. to Palos Verdes Drive West

Under Construction: Second Five-
Year Program - est. completion
1993-94.

Prairie Ave.

118th St. to Redondo Beach Blvd.

Under construction

Crenshaw Blvd.

Northrup Gate 16 to Crestridge Rd.

Under construction

Normandie Ave.

228th St. to Lomita Blvd.

Proposed: Second Five-Year
Program”

Avalon Blvd.

El Segundo Blvd. to Sepulveda Blvd.

Proposed: Second Five-Year
Program”

Atlantic Blvd./Ave.

T0th St. to Ocean Ave.

Proposed: Second Five-Year
Program”

Cherry Ave./
Garfield Ave.

T0th St. to Ocean Ave.

Proposed: Second Five-Year
Program”

Bellflower Blvd.

Del Amo Blvd. to Anaheim St.

Proposed. : Second Five-Year
Program

* Second Five-Year Program to begin 1994-1995.

Note:

Sepulveda Boulevard/Willow Street and Hawthorne Boulevard are two of the four primary routes.
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by various cities within the South Bay area. The County maintains approximately 200 signals of which
40 are located in unincorporated portions of Los Angeles County. The County has played an active role
in initiating, designing and implementing synchronization projects for many corridors through the five-
year TSSP program. The projects include replacement of electromechanical and old controllers with
more sophisticated solid stat¢e NEMA and Type 170 controllers. In all of these projects, the coordination
of traffic signals is achieved through time base coordination units and common time reference (WWYV)
receivers installed in on-street masters and individual controllers.

City of Carson: The City of Carson does not have a central traffic control system or any working
hardwire interconnect network. There are 126 traffic signals of which 22 along Avalon Boulevard are
coordinated through time base coordination (TBC) units. However, there are 4 signals along Avalon
Boulevard which belong to Caltrans and the County, and are not coordinated with other signals. The City
of Carson has separate agreements with the County of Los Angeles, as well as the cities of Compton, Los
Angeles and Long Beach for its shared signals.

City of Culver City: Culver City has a VMS central system which controls 12 signals. Thirty-four
signals are coordinated through Automated Traffic Surveillance and Control (ATSAC) as part of the
"Smart Corridor" program. The City has a total of 84 signals. The general plan is to upgrade all signals
to ATSAC 170’s.

City of El Segundo: The City of El Segundo has no central traffic control system. El Segundo uses
Type 170 and Econolite NEMA controllers. Major arterials are controlled and maintained by either
Caltrans, the County, or the City of Los Angeles. There are a total of 52 signalized intersections within
the City of El Segundo.

City of Gardena: The City of Gardena uses a QuicNet central traffic control system which controls the
operations of 56 traffic signals. There are a total of 73 signals within the city boundaries. All of the
controllers are Type 170 which are interconnected by aerial and underground hardwire network. Fifty-
four of the signals are coordinated and operate on 100-second cycle Iengths.

City of Hawaiian Gardens: The City does not have a traffic control system. All 12 signals located
within the City are currently maintained by the County of Los Angeles.

City of Hawthorne: The City of Hawthorne has an Econolite (Zone Monitor IV) Central Traffic Signal
Monitoring System, with upgraded controllers at the majority of the City’s intersections. The signals
along Inglewood Avenue, Prairie Avenue, Crenshaw Boulevard and El Segundo Boulevard are
coordinated with WWV Radio and Time Base units. Prairie Avenue also has telephone interconnect for
communication to City Hall. There are a total of 75 signalized intersections within the City of
Hawthorne.

South Bay Traffic Signal System Improvements LACMTA
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expressed interest in connecting these signals to the City of Gardena. All controllers along Western
Avenue are either Type 170 or NEMA with the exception of three Eagle pretimed controllers.

City of Manhattan Beach: The City of Manhattan Beach does not currently have a traffic signal control
system. Signals along Sepulveda Boulevard and Artesia Boulevard (16 signals) in Manhattan Beach are
controlled and maintained by Caltrans. A total of 17 signals are maintained by the County of Los
Angeles. The City has a total of approximately 47 signalized intersections of which 20 are shared with
adjacent cities. The number of signals reflected in Table 2.1 shows those signals which are not shared
with other cities.

Cities of Palos Verdes Estates, Rancho Palos Verdes, Rolling Hills and Rolling Hills Estates: The
signals within these cities generally are not coordinated. However, the County of Los Angeles is
completing a synchronization program for the portion of Crenshaw Boulevard between Rolling Hills Road
and Crestridge Road. The County of Los Angeles also has plans to synchronize the traffic signals along
Hawthorne Boulevard from 244th Street to Palos Verdes Drive West.

City of Redondo Beach: The City has a total of 101 signals of which it owns and maintains 65. There
are 51 signals coordinated via TBC. Controllers are generally Type 90 NEMA (Econolite) controllers.
The City has maintenance and coordination agreements with the County and State and shared use
agreements with its neighboring cities of Torrance and Hawthorne.

City of Signal Hill: The City of Signal Hill has 21 signals of which 12 are interconnected using either
direct wire or leased telephone/radio interconnect. All controllers are Type 170 controllers. The City
of Long Beach is responsible for all maintenance and operation of signals located within the City of
Signal Hill.

City of Torrance: The City of Torrance has an Econolite (zone master IV) central traffic signal control
system with upgraded controllers at the majority of the City’s 159 signalized intersections. Along 190th
Street, there are eight signals interconnected by hardwire which are coordinated. There are 12 signals
along Torrance Boulevard and five along Sepulveda Boulevard connected with hardwire underground
cables which are also coordinated. The interconnect system throughout the City has been upgraded,
except for a segment on Sepulveda Boulevard east of Crenshaw Boulevard.

2.3 DEVELOPMENT OF GIS AND DATABASE SYSTEM
2.3.1 Overview

Upon compiling inventory of South Bay cities traffic signals, a Geographical Information System (GIS)
and database system was developed. The South Bay Signal Inventory database contains information on

South Bay Traffic Signal System Improvements LACMTA
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2.3.3 Signal Inventory Database

The graphical interface with the TIGER file network is not necessary to edit the data. The data can be
referenced independently from GEDIT. Running the database only (i.e. without graphics) may be the
most convenient option for the smaller cities with few signals and more limited computer availability.
The database without graphics may be run on a computer with less power than would be required to
efficiently run the graphics editor. An IBM-compatible 386/33 machine or higher will be adequate to
run the graphical interface, however, at least a 486/25 is recommended for optimum performance.

It is important to note that if a signal were to be added to the database without activation of the graphical
interface, the geographic reference to the network will not be created. Cities intending to enter new
signal locations into the database themselves will need to have the graphical interface program or will
need to submit the information to LACMTA, where the new signal location can be added and properly
referenced to the network.

2.3.4 Obtaining Output

The output functions allow the printing of all data in a format of multiple records per page. Several types
of sorts are available for the output, or a subset of the data can be created in a separate file. Thus,
Caltrans or a local jurisdiction could request a subset of the database screened according to a particular
characteristic. The user may also print a single page directly from the computer screen. The output
function is provided as a separate utility program. All print and output file creation functions are handled
through utility programs.

2.3.5 Operational Strategy for Using the Database

The suggested operational strategy for maintaining the individual city databases and the centralized
database involves several steps. Agencies would maintain the information and provide updates to
LACMTA, who would merge the new data into the central database. Old records from the jurisdiction
would be deleted, and new records would be added. For jurisdictions opting not to use the graphical
interface, information on new signals would need to be sent to LACMTA, who would input the data
properly referenced to the network. Updates would be conducted annually or semi-annually. New
datasets would be distributed back to Caltrans and the jurisdictions. Jurisdictions would receive either
the entire dataset or relevant portions, depending on how much data they want to keep on their own
system. When updates are conducted by LACMTA, only the portions of the dataset within a given
jurisdiction may be updated by that jurisdiction.

South Bay Traffic Signal System Improvements LACMTA
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2.5 CONTROLLERS

There are three main types of controllers used throughout the South Bay area. They are:
electromechanical, NEMA and Type 170 controllers. Section 3.2 of this report describes major
characteristics and features of these three types of controllers. The NEMA controllers and Type 170
controllers are the most commonly used controllers at Signalized intersections in the South Bay area.
Caltrans installs Type 170 controllers exclusively at all of their signal locations including those along the
routes within the South Bay Area. The signals along state routes are coordinated also by 170 master
controllers.

In addition to state routes, county routes are also predominately equipped with Type 170 controllers.
Other jurisdictions within the South Bay area have other types of controllers. The cities of El Segundo,
Hawthorne and Torrance have NEMA controllers. There are, however, a number of electromechanical
controllers spread throughout the area which do not have adequate capabilities and are not compatible
with other upgraded equipment.

There are approximately 242 electromechanical controllers currently in use at signalized intersections.
NEMA controllers are in use throughout the South Bay area with the majority lying in the cities of Los
Angeles, El Segundo, Carson and Hawthorne. There are approximately 644 NEMA controllers used at
signalized intersections. Type 170 controllers are the predominant type in the South Bay area with
approximately 1637 in use. Caltrans, Long Beach, City of Los Angeles, Los Angeles County, Inglewood
and Gardena are the major users of Type 170 controllers.

Table 2.2 shows the quantity of each type of controller within the South Bay jurisdictions. Exhibit 2.2
presents the number of various controllers at major intersections.

2.6 EXISTING TRAFFIC CONTROL SYSTEMS

There are currently several traffic control systems throughout the South Bay area. A brief summary of
each system follows.

2.6.1 Caltrans System

As mentioned in Section 2.2, Caltrans installs Type 170 controllers exclusively at all of their signal
locations. The signals are coordinated by Type 170 master controllers. The majority of freeways in
District 7 jurisdictions contain mainline detectors, ramp detectors, and ramp meters. Data from detectors
and ramp meter are transmitted via telephone lines to the TOC to be summarized by the District’s Semi-
Automatic Traffic Management System (SATMS). Additionally, existing changeable message signs and
closed circuit television cameras are controlled by the TOC via phone lines. The 10-Year Caltrans

South Bay Traffic Signal System Improvements LACMTA
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TABLE 2.2

CONTROLLER CHARACTERISTICS IN SOUTH BAY

'Number of Type of Controller
. I::g;:lcl:zdns | Type | Electro-
. Jurisdiction | B 170. | NEMA | mechanical Comments
Caltrans -2
Carson 126 43 73 10
Culver City 84 36 48 0
El Segundo 52 32 8 12
Gardena 73 73 0 0 73 signal on-line
Hawaiian Gardens 12 9 3 0
Hawthorne 75 24 4 7
Hermosa Beach 15 8 7 0
Inglewood 154 154 0 0 1035 signal on-line
Lawndale 32 24 7 1
Lomita 7 4 3 0
Long Beach 473 473 0 0 230 signals on-line
Los Angeles 885 460 221 204 255 signals on-line
Los Angeles County 40 40 0 0
Manhattan Beach 27 16 7
Palos Verdes Estates 0 No signals in city
Rancho Palos Verdes 10 8 2
Redondo Beach 101 45 56
Rolling Hills 0 No signals in city
Rolling Hills Estates 19 1 18 0
Santa Monica 160 120 40 0
Signal Hill 21 21 0 0
Torrance 159 48 107 4 Mainly KMC-8000
Total 2,525 1,639 644 242

1

170 controllers.

Number of signalized intersections within the boundaries of each jurisdiction regardless of who
owns or maintains.

There are 400 signals within the South Bay area which are owned by Caltrans and are all type







-

~ M Meyer, Mohaddes Associates, inc.

Master Plan shows that approximately 25 CMS and 110 CCTV cameras are expected to be installed along
the state routes within the South Bay area. The proposed communication lines will link all freeway
surveillance equipment, ramp metering, CCTV and CMS with the TOC and will consist of a fiber optic
trunk line with sophisticated electronics at field-located communication hubs.

Caltrans TOC currently has interties with the City of Los Angeles ATSAC in the South Bay area and
Pasadena in the San Gabriel Valley. Additionally, as the Caltrans TOC-TMC Intertie block diagram in
Exhibit 2.3 shows, the City of Anaheim in Orange County as well as the Caltrans District 12
Management Operation Center have interface links with the Caltrans District 7 Operation Center.

2.6.2 Los Angeles County System

The County of Los Angeles controls or maintains approximately 200 signals along arterials within the
South Bay area. The County, under a comprehensive synchronization project, achieves coordination of
traffic signals along arterials only (open network). Arterial street control controls signals along an arterial
street to give major consideration to the provision of progressive traffic flow along the arterial. The
County uses Type 170 controllers as the on-street masters for this control. Table 1.1, which was
previously introduced, shows those arterial streets which are coordinated or planned to be coordinated
by Los Angeles County. '

2.6.3 AUTOMATED TRAFFIC SURVEILLANCE AND CONTROL (ATSAC)

In The City of Los Angeles, ATSAC was first put into operation in June 1984 in preparation for the
Summer Olympic Games. The initial installation included 118 signalized intersections and 396 detectors
covering four square miles in the Los Angeles Coliseum area. Today more than 850 signalized
intersections are controlled by ATSAC. By 1998, all 4,000 signalized intersections in the City of Los
Angeles are scheduled to be within the ATSAC System.

Because of its advanced design, ATSAC has been selected as a research site for several National
Cooperative Research Program studies. Some of the distinguishing features of the system include:

¢  Extensive use of detectors to obtain data
Color graphic monitors to display real-time traffic information at various levels of detail

e  Critical intersection control (CIC), providing traffic adaptive signal timing, at all major
intersections outside of the Central Business District (CBD)

¢  Automation of the development of updated areawide signal timing plan using the 1.5
Generation, UTCS-Enhanced Software Package
Real-time computation of traffic flow measures to evaluate system performance
Use of fiber optics for trunk communications

e  Standardized use of Type 170 controllers for all intersections

South Bay Traffic Signal System Improvements LACMTA
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Downloading of backup timing plans to local controllers
e Networking of area computers under overall control of the supervisory computer through
Ethernet interface

Since the initial implementation, nine other subsystems have been added (CBD, Westwood, West Los
Angeles, Los Angeles Airport, Ventura Boulevard, Harbor Freeway Corridor, Pacific Coast Highway,
Pathfinder, and along the Light Rail Transit Blue Line. Each subsystem is controlled by a separate
minicomputer--either a Concurrent Computer Systems 3230 or Micro 5 configured with 10 megabytes
of main memory. One subsystem area computer can control up to 400 intersections and 1,600 detectors.
The area computers communicate with each local controller once every second. Fiber optic cable is used
to transmit both surveillance data and video pictures.

The City of Los Angeles has currently installed CCTV cameras at major critical intersections for
surveillance purposes which are connected to the ATSAC. These intersections include two cameras along
Figueroa Street at Exposition Boulevard and at Washington Boulevard; two cameras west of Sepulveda
at the airport control tower; two along Sepulveda Boulevard at 96th Street and south of the San Diego
Freeway; and three along La Cienega Boulevard, north of Century Boulevard and south of Centinela
Avenue.

2.6.4 Smart Corridor Project

The Smart Corridor project focuses on the Santa Monica Freeway and encompasses five parallel and 15
perpendicular arterial streets within the cities of Los Angeles, Culver City and Beverly Hills. A number
of signals in the City of Santa Monica will also be connected to the Smart Corridor and the ATSAC.
Additionally, there are several other agencies that have been integrated or linked together through the
project, including Caltrans, the Los Angeles Police Department and the Southern California Rapid Transit
District.

System elements that gather and manage information include: inductive loop detectors; closed circuit
television; changeable message signs; highway advisory radio; call-in services; media communications;
digital broadcasting; and teletext. There are a few features that will be used to provide operational
support for the combined decision made by the various agencies in real-time. They will include: a
combined information database, shared data among agencies (including video images), decision support
mechanisms, strategies to influence route choice, and adaptation of the network to conditions in real-time.

2.6.5 Local Systems

As mentioned in Section 2.2, several cities in the South Bay area currently manage, monitor or control
their traffic signals through a computerized traffic control system. In addition, some cities have system

South Bay Traffic Signal System Improvements LACMTA
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TABLE 2.3

EXISTING TRAFFIC CONTROL SYSTEMS

Control System

Jurisdiction Control System Name/Vendor Type

Caltrans May procure QuicNet for subsystems

Carson None

Culver City VMS (Multisonics) & ATSAC Central

El Segundo Sonex (inactive)

Gardena QuicNet Central/Distnbuted

Hawaiian Gardens None

Hawthorne Zone Monitor IV (Econolite KMC Distributed
10,000)

Hermosa Beach None

Inglewood QuicNet/UTCS Central

Lawndale None

Lomita None

Long Beach QuicNet (Bi-Trans-II) Central

Los Angeles UTCS (with 172.3/231 controller Central/distributed
software designed by Bi-Trans)

Los Angeles County 170 with LOCO-I/III Distributed

Manhattan Beach None

Palos Verdes Estates None

Rancho Palos Verdes None

Redondo Beach None

Rolling Hills None

Rolling Hills Estates None

Santa Monica Econolite Zone Monitor IV

Signal Hill None

Torrance Econolite Zone Monitor IV Central/Distributed
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Volume Characteristics - A large link volume usually implies a greater need for coordination
between adjacent traffic signals.

Arrival Characteristics - The arrival characteristics of traffic approaching the signalized
intersection are very important. If approaching traffic is random or high side friction is
evident, then some form of control must be implemented to form vehicle platoons in order
to assist in progressive movement. Sources of random arrivals include the following:

Substantial distance between signalized intersections.

High volumes of traffic created by mid-block sources (i.e., shopping centers).

High volumes of traffic generated by turning vehicles from minor intersecting streets.
Fluctuations in traffic volume due to time-of-day variation.

Geographical Relationships - Intersection should be adjacent to each other without being
affected by natural and artificial boundaries, such as rivers, railroads, and freeways.

The control area boundaries for arterial subsystems are affected by the following factors:

System boundaries should be chosen in such a way that there will be minimum disruption
to traffic flow at the interface between subsystems because of lack of coordination.

Boundary location should be chosen where traffic volumes or patterns change drastically,
such as heavy left-turn-only movements.

Political considerations - Place boundary locations where different goals and objectives may
require different types of control.

Existing communications systems - Boundary locations should be placed where adequate
interconnect does not exist.

Change in speed.

Grid Networks: The concept of closed or grid network control is where two intersecting streets are
experiencing high congestion levels and low progression. Each street needs to be coordinated and the
common reference point would be the intersection where both facilities meet. Under this scenario, not
only will a common cycle length need to be used for each street, they need to work together as an entity.
Timing plans need to be developed for each using the intersection point of both streets as the common
reference point. This process continues as the network becomes larger as more streets are added to the
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CHARACTERISTICS OF MAJOR ARTERIALS

TABLE 2.4 (Continued)

(ATSAC)

e ot - Existing Controller | Respousible
i FE S Segment o i Jurisdiction .+ Interconnect Type Agency
Western Ave. I-10 - Century Blvd. LA City Twisted 170 LA City
pair/telephone
(ATSAC)
Century Blvd.-Imperial Hwy. LA County —_— 170 LA County
Imperial Hwy. - El Segundo Blvd. LA City —_— 170 LA City
132nd St.-169th St. Gardena 6 pr. non-figure 8 170 Gardena
182nd St.-190th St. Gardena/LA TBC 170 LA City
City/Torrance
195th St.-Del Amo Bivd. LA City/Torrance Free ? NEMA Torrance
Torrance Blvd.-223rd St. LA City/Torrance 7 wire 170 LA City
238th St.-253¢d St. LA City/Torrance 7 wire NEMA/170 LA City
Electro-
mechanical
PCH-Summerland Ave. LA City —_— 170 LA City
Summerland Ave.-25th St. LA City Radio/telephone 170 LA City
Normandie Ave. Anaheim St.-Sepulveda BI. LA City — 170 LA City
Sepulveda Bivd. - Artesia Blvd. County — 170 LA County
166th St. - Gardena Blvd. Gardena 6 pair twisted 170 Gardena
Gardena Blvd. - 139th St. Gardena 12 pair twisted 170 Gardena
139th St. - 132nd St. Gardena 6 pair twisted 170 Gardena
132nd St. - Imperial Hwy. County - 170 LA County
Imperial Hwy. - Century BI. LA County —— 170 LA County
Century Bl.-Vernon Ave. LA City Telephone/7-wire 170 LA City
Vernon Ave. - [-10 LA City Twisted pair 170 LA City







TABLE 2.4

CHARACTERISTICS OF MAJOR ARTERIALS

Communications and Controller Conditions

S v , - Existing Coutroller Responsible
Arterial Nanie ..~ Segment Jurisdiction -}...... - Interconmect Type Agency
Lincoln Bl. Sepulveda Bl.-Hughes Terr. LA City Twisted pair 170 LA City
(ATSAC)
Hughes Terr.-Commonwealth LA City Radio/ 170 LA City
telephone
Sepulveda Blvd. Jefferson - 1-405 Culver City Twisted pair 170 LA City/
/Pacific Coast (ATSAC) Culver City
Highway
1405 - Imperial Hwy. Los Angeles Twisted pair 170 LA City
(ATSAC)
Imperial Hwy.-El Segundo Blvd. El Segundo 25 #19 hardwire ‘170 Caltrans
t Sepulveda Bivd. | Hughes Way-21st St. El Segundo/ 25 #19 hardwire 170 Caltrans
Manhattan Beach/
4 Pacific Coast Hermosa Beach
Hwy.
Pier Ave.-Irena Ave. Hermosa Beach/ 7 #14 and 25 #19 170 Caltrans
Redondo Beach hardwire
Beryl St.-Anza Ave. Redondo Beach/ 25 #19 hardwire 170 Caltrans
Torrance
Hawthorne Blvd.-Crenshaw Blvd. Torrance 12 #19 hardwire 170 Caltrans
Rolling Hills Plaza Dwy.-Walnut Lomita 12 #19 hardwire 170 Caltrans
Ave.
Western Ave.-Alameda St. LA City Microwave/twisted 170 . LA City
pair telephone to San
Pedro
Microwave/twisted
pair telephone to LA
City Hall
Santa Fe Ave.-Termino Ave. Long Beach/Signal 12 #19 hardwire 170 Long Beach
Hill
Ximeno Ave.-Studebaker Rd. 12 #19 hardwire 170 Long Beach
Long Beach
12 #19 hardwire
Aviation Blvd. Westchester Bl.-Arbor Vitae Bl. Inglewood — 170 Inglewood
Arbor Vitae Bl.-Imperial Hwy. LA City Twisted pair 170 LA City
(ATSAO)
Imperial Hwy.-Pacific Coast Hwy. E! Segundo/LA Future WWV/TBC 170 LA County
County/Manhattan (1994)
Beach/Redondo
Beach/Hawthorne /LA

City
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TABLE 2.4 (Continued)

CHARACTERISTICS OF MAJOR ARTERIALS

.Communications and Controller Conditions

Exxstmg Controller Respoasible
Arterial Name ° v Segment Jurisdiction Interconnect Type Agency
Slauson Ave. I-10 Fwy. at Slauson Ave. LA City Twisted pair 170 LA City
(ATSAC)
I-10 Fwy. - Bristol Pkwy. LA County Hardwire 170 LA County
Bristol Pkwy.-Angelus Vista LA City TBC 170 LA County
Angelus Vista-Crenshaw Blvd. LA City — 170 LA City
Crenshaw Blvd.-Central Ave. LA City Radio/telephone 170 LA City
Centinela Ave. 1-405 Fwy. - Florence Ave. LA County/Inglewood | -—-- 170 LA County/
Inglewood
La Tijera Blvd. Sepulveda Blvd.-Centinela Ave. LA City Twisted pair 170 LA City
(ATSAC)
Florence Ave. LA Cienega Blvd.-Western Ave. Inglewood/LA City Twisted pair 170 Inglewood/L
(ATSAC) A City
Western Ave.-Central Ave. LA City Telephone/7-wire 170
[Twisted pair LA City
(ATSAC)
Manchester Blvd. Pershing Dr.-Van Ness Ave. LA City/Inglewood Twisted pair 170 LA City/
(ATSAC) Inglewood
/hardwire
Van Ness Ave.-Western Ave. LA City Telephone/7-wire 170 LA City
Western Ave.-Central Ave. LA City 7-wire/Twisted pair 170 LA City
. (ATSAC)
Century Blvd. Sepulveda Blvd.-La Cienega Bl. LA City Twisted pair 170 LA City
(ATSAC)
La Cienega Bl.-La Brea Ave. Inglewood —_— 170 Inglewood
La Brea Ave.-Van Ness Ave. Inglewood Hardwire 170 Inglewood
Van Ness Ave.-Western Ave. LA City — 170 LA City
Western Ave.-Figueroa St. LA County/LA City Radio/telephone 170 LA City
LA City
Figueroa St.-Main St. 7-wire/Twisted pair 170 LA City
(ATSAC)
LA City
Main St.-Central Ave. Radio/telephone 170 LA City
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CHARACTERISTICS OF MAJOR ARTERIALS

TABLE 2.4 (Continued)

Coantroller

Respousib sible

_ . Segment  Jurisdiction Interconnect Type Ageacy
190th St. Pacific Coast Hwy.-Hawthorne Redondo Beach —_— Econolite Redondo
Blvd. [Torrance Beach
190th St. at Western Ave. LA City TBC 170 LA City
Prairic Ave.-Gramercy Ave. Torrance 6 pair #19 KMC-8000 Torrance
Victoria St. Vermont Ave.-Wilmington Ave. Carson —_— NEMA Carson
Torrance Blvd. Pacific Coast Hwy.-Earl St. Redondo Beach/ — NEMA Redondo
Torrance Beach/
Torrance
Torrance Bl. at Western Ave. LA City — 170 LA City
Earl St.-Cabrillo Torrance 6 #19 KMC-8000 Torrance
Carson St. Madrona Ave.-Cabrillo Ave. Torrance 6 #19 KMC-8000 Torrance
Western Ave.-Santa Fe Ave. LA City/Carson —_— NEMA LA
City/Carson
Long Beach Bl.-Clark St. Long Beach TBC 170 Long Beach
Clark St. - I-605 Fwy. Long Beach Radio/telephone 170 Long Beach
Sepulveda Blvd./ Palos Verdes Bl.-Anza Ave. Torrance 6 pair #19 KMC-8000 Torrance
Willow St.
Del Amo Cir. East-Crenshaw Bi. Torrance 6 pair #19 KMC-8000 Torrance
Western Ave.-I-110 NB Ramps Torrance/LA City — Varies LA City/
/LA County LA County
Figueroa St.-Alameda St. Carson — Varies Carson
Terminal Isl. Fwy.-Studebaker Rd. Long Beach/Signat 12 #19/microwave 170 Long Beach
Hill
Gaffey St. 25th St.-22nd St. LA City Radio/telephone 170 LA City
22nd St.-19th St. LA City Hardwire 170 LA City
16th St.-1st St. LA City Radio/telephone 170 LA City
Ist St. - I-110 Fwy. LA City Hardwire 170 LA City
I-110 Fwy. - Anaheim St. LA City Radio/telephone 170 LA City
Pacific Ave./ John Paseo Del Mar - I-110 Fwy. LA City Radio/telephone 170 LA City
Gibson Blvd.
I-110 Fwy. - B St. LA City — 170 LA City
Figueroa St. Anaheim St.-Gardena Blvd. LA City/Carson — 170/NEMA LA
City/Carson
Gardena Bivd.-Redondo Bch. Bl. LA City TBC 170
LA City
Redondo Bch. Bl.- 1-10 Fwy. LA City Twisted pair 170
(ATSAC) LA City







TABLE 2.4 (Continued)

CHARACTERISTICS OF MAJOR ARTERIALS

Communications and Controller Conditions

f : Existing Controller Responsible
Arterial Name Segment Jurisdiction Interconnect Type Agency
Bellflower Blvd. Pacific Coast Hwy.-Atherton Ave. Long Beach TBC 170 Long Beach
Atherton Ave.-Spring St. Long Beach 12 #19 twisted pair 170 Long Beach
Spring St.-Arbor Rd. Long Beach TBC 170 Long Beach
Studebaker Rd. Westminster Ave.-Carson St. Long Beach TBC 170 Long Beach
Norwalk Blvd. Wardlow Rd.-Carson St. Hawaiian Gardens — 170 Hawaiian
Gardens
Wardlow Rd. Santa Fe Ave.-Cherry Ave. Long Beach TBC 170 Long Beach
Lakewood Blvd.-Norwalk Blvd. Long Beach TBC 170 Long Beach
Spring St. San Francisco Ave.-Clark St. Long Beach TBC 170 Long Beach
Clark St.-Studebaker Rd. Long Beach Hardwire 170 Long Beach
Anaheim St. Gaffey St.-Figueroa St. LA City — 170 LA City
Figueroa St.-Henry Ford St. LA City Telephone/7-wire 170 LA City
Henry Ford St.- I St. LA City —— 170 LA City
I St.-Redondo St. Long Beach 12 #19 twisted pair 170 Long Beach
Redondo St.-Pacific Coast Hwy. Long Beach ——— 170 Long Beach
Tth St. 1-710 Fwy.-Redondo Ave. Long Beach 12 #19 twisted pair 170 Long Beach
Redondo Ave.-Pacific Coast Hwy. Long Beach Radio/telephone 170 Long Beach
Pacific Coast Hwy.-Pepper Tree Ln. | Long Beach 12 #19 twisted pair 170 Long Beach
Ocean Blvd./ Vincent Thomas Brdg.-Magnolia Long Beach —_— 170 Long Beach
Ave. Ave.
Long Beach 12 #19 twisted pair 170 Long Beach
Magnolia Ave.-Alamitos Ave.
Long Beach Radio 170 Long Beach
Alamitos Ave.-Redondo Ave.
Long Beach 12 #19 twisted pair 170 Long Beach
Sorrento Dr.-Appian Way
Long Beach Radio 170 Long Beach

Marina-Studebaker Rd.
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2.7 SURVEILLANCE ELEMENTS

The surveillance elements currently in use within the South Bay area are system loops and CCTV
cameras. System loops are installed sporadically throughout the cities of Long Beach, Inglewood and Los
Angeles. Several CCTV cameras are installed along major arterials at critical intersections or near the
major activity centers. The City of Los Angeles has CCTV cameras in the following locations:

Century Boulevard west of Sepulveda Boulevard
Century Boulevard and La Cienega Boulevard
Sepulveda Boulevard and 96th Street

La Cienega Boulevard at La Tijera Boulevard
Sepulveda Boulevard and Higuera Parkway
Olympic Boulevard and Bundy Drive

Wilshire Boulevard and Barrington Avenue
Exposition Boulevard and Figueroa Street
Figueroa Street and Washington Boulevard

2.8 SIGNAL OPERATION/MAINTENANCE PROCEDURES

The jurisdictional inventory forms sent to each jurisdiction, contained questions regarding the existing
signal operating and maintenance procedures. Most of the South Bay agencies perform routine
maintenance. The frequency of maintenance varies from monthly to bi-annually. Many agencies have
employed outside contractors for maintaining their signals. The County maintains more than 200 signals
within the unincorporated areas and within some of the cities’ boundaries in the South Bay area. Table
2.5 presents a summary of maintenance types, frequency and number of maintenance staff and
jurisdictional desires for additional staff.

2.9 PLANNED JURISDICTIONAL IMPROVEMENTS

The jurisdictional inventory forms contained questions regarding the jurisdictional planned improvements,
traffic signal equipment and system upgrade. The forms also contained questions to provide information
on jurisdictional desires. Responses to these questions were used to prioritize the recommended
improvements contained in the 10-Year Plan. Table 2.6 indicates the jurisdictional targeted traffic signal
equipment and system upgrade and provides a list of jurisdictional desires associated with signal system
improvements.
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TABLE 2.5 (continued)

SIGNAL MAINTENANCE TYPE AND FREQUENCY

| Frequency of Numberof
risd Maintenance Type |  Maintenance Maintenance Staff
Palos Verdes Estates N/A N/A No signals
Rancho Palos Verdes | Not available Not available Not available
Redondo Beach Routine Quarterly 1%4
Rolling Hills
Rolling Hills Estates
Santa Monica N/A N/A N/A
Signal Hill Routine/Preventative/ Quarterly/ Included in 18 Long
Emergency Semi-Annual/ Beach staff
Annually )
Torrance Routine Every 6 Months 2







A%

TABLE 2.6 (continued)

JURISDICTIONAL TARGETED IMPROVEMENTS AND DESIRES

Targeted Traffic Signal Equipment
~ and System Upgrade

including fiber optic, microwave,
telephone, leased line, 7-wire, twisted
pair, infrared, radio based, and
spread spectrum.

FHWA grant for spread spectrum,
replaces 7-wire with twisted pair,
fiber optic trunkline.

~~ Agency Jurisdictional D&lra
Inglewood Upgrade to fiber optic Need more government funding to improve
existing traffic signals systems, update data and
Install new version of QuicNet equipment.
software
Upgrade/replace the City’s 20 year old
interconnect.
Lawndale See Los Angeles County Coordination of signals along the City’s major
arterials.
Lomita No report Have a good progression in the City.
Long Beach Upgrade system to include hardwire, Additional technicians
microwave, and fiber optic
Increase maintenance budget
Complete LACMTA software
modifications for QuicNet system; Communication equipment, CCTV, new larger
complete Citywide system control center
Los Angeles | Various mediums of communications | More staff for operations and maintenance

Replace NEMA and electromechanical timers with
170’s

Interconnect signals

Provide surveillance and interconnect control
elements wherever possible







VRIS
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TABLE 2.6 (continued)

JURISDICTIONAL TARGETED IMPROVEMENTS AND DESIRES

Redondo No report The City is supportive of multijurisdictional
Beach coordination

Numerous intersection improvements (refer to
Jurisdictional Inventory sheet)

Rolling Hills | No signals in City Signal synchronization along Hawthorne
Boulevard from Pacific Coast Highway to Palos
Verdes will positively impact the City’s traffic

operations
Rolling Hills | No report Signal synchronization along Hawthorne
Estates Boulevard from Pacific Coast Highway to Palos
Verdes will positively impact the City’s traffic
operations
Torrance Interconnect 190th Street - Gramercy Upgrade of interconnect system for a segment of
Pl. to Prairie Ave. - KMC 10000 Sepulveda Blvd. east of Crenshaw Blvd.
Master
Signal Hill See Long Beach The City of Long Beach is maintaining the signals
within the City

3//6/74/
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Existing Traffic Volumes

Existing traffic volume data were collected from a variety of sources, including traffic flow maps and
count data provided by a number of cities in the study area, the 1991 Caltrans Traffic Volume Book, the
1991 Los Angeles County Traffic Volume Book, and previous studies conducted in the area (see source
list at the end of this report). Existing average daily traffic (ADT) volumes at locations for which data
were available are illustrated on Exhibit 3.1.

Many of the arterials within the study area carry high traffic volumes. For example, the following streets
carry ADT volumes in excess of 60,000:

North-South Streets

e  Sepulveda Boulevard - in the vicinity of Los Angeles International Airport and in the Cities
of El Segundo, Manhattan Beach and Redondo Beach

e La Cienega Boulevard - in the City of Los Angeles north of the Baldwin Hills

¢  Hawthorne Boulevard - in the Cities of Lawndale and Torrance

East-West Streets
e  Century Boulevard - in the vicinity of Los Angeles International Airport

In addition, portions of the following streets carry ADT volumes of between 40,000 and 60,000:

North-South Streets

Lincoln Boulevard - in Santa Monica and Los Angeles

Sepulveda Boulevard - in the Westchester area of Los Angeles and in Hermosa Beach
La Cienega Boulevard - in Inglewood

Hawthorne Boulevard - in Inglewood, Hawthorne and Lawndale

Prairie Avenue - in Inglewood and in Torrance

Crenshaw Boulevard - in Los Angeles and in Torrance

Gaffey Street - in the San Pedro area of Los Angeles

Lakewood Boulevard - in Long Beach

East-West Streets

Venice Boulevard - in Los Angeles and Culver City

Slauson Avenue - in Culver City

Florence Avenue - in Inglewood and south central Los Angeles
Manchester Boulevard - in south central Los Angeles

Century Boulevard - in Inglewood

Imperial Highway - in El Segundo, Hawthorne and Inglewood
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East-West Streets (continued)

El Segundo Boulevard - in El Segundo, Hawthorne and Gardena

Rosecrans Avenue - in El SegundO/Manhattan Beach, Lawndale, Hawthorne and Gardena
Artesia Boulevard - in Redondo Beach, Torrance and Gardena

190th Street - in Torrance

Sepulveda Boulevard - in Torrance and the Harbor Gateway area

Pacific Coast Highway - in Torrance, Lomita, Los Angeles and Long Beach

7th Street - in Long Beach

Ocean Boulevard - on Terminal Island

2nd Street/Westminster Avenue - in the Naples area of Long Beach

It is of interest to note that three of the four streets carrying greater than 60,000 ADT are north-south

streets in the western portion of the study area (Sepulveda, La Cienega, and Hawthorne Boulevards), and

two (Sepulveda and Century Boulevards) are in the vicinity of LAX. Also, almost every major east-west

arterial in a band from Inglewood on the north to north Torrance on the south carries greater than 40,000

ADT. However, in the latter case, it should be noted that the opening of the Glenn Anderson Freeway

- in 1994 could be expected to relieve traffic volumes on many of the parallel east-west streets in the

Inglewood/Hawthorne/Gardena area. The Final Environmental Impact Statement prepared for the Glenn

Anderson Freeway concluded that traffic volumes on parallel arterial streets would initially drop

§ substantially (up to 50% for arterials immediately adjacent to the freeway and about 20% for the corridor

as a whole from Florence Avenue on the northto Artesia Boulevard on the south) upon completion of

! the freeway and would then gradually increase in the future, although future volumes with the freeway

‘J would remain substantially less than those projected without the freeway. The four pilot projects include
two of the three most heavily-travelled routes—Sepulveda Boulevard and Hawthorne Boulevard.

Portions of the study area in which most or all of the streets are relatively less travelled compared to the
above (i.e., 40,000 ADT or less) include the Palos Verdes Peninsula, the Wilmington area of Los
Angeles, the Carson and North Long Beach areas, and most streets in the south central area of Los
Angeles.

; Existing Congestion Levels

Data regarding existing traffic operating levels and congestion levels at major arterial intersections in the
study area were compiled from information provided by certain cities as part of the signal system
inventory stage of this study, from the Congestion Management Program and the Congested Corridors
Action Plan prepared by the Los Angeles County Transportation Commission (now the Los Angeles
County Metropolitan Transportation Authority) and from previous studies conducted in the area (see
source list at the end of this report). Information was collected regarding typical weekday morning and
afternoon peak commute period operating conditions at major arterial intersections in the study area. An
attempt was also made to collect information regarding operating conditions during non-commute peak
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There are a number of major special generators within the study area which attract trips from throughout
the Southern California region as well as within the study area. These include:

Los Angeles International Airport

Long Beach Municipal Airport

Long Beach and Los Angeles Harbors (which generate high volumes of truck and rail traffic)
Long Beach Convention and Entertainment Center complex (and the annual Long Beach
Grand Prix)

Long Beach Community College

Hollywood Park and The Forum in Inglewood

Los Angeles Coliseum and Exposition Park in Los Angeles

University of Southern California

California State University, Dominguez Hills in Carson

California State University, Long Beach

These special generators often contribute to or create congestion in their vicinity, particularly during
special events (e.g., events at the Coliseum, Forum or Hollywood Park) or unique peak periods of the
generator (e.g., holiday travel periods in the vicinity of LAX). Exhibit 3.3 shows major activity centers
within the South Bay area.

3.2 CONTROLLER ANALYSIS

As mentioned in Table 2.2, the three main types of controllers used at signalized intersections in the
South Bay area are Type 170, NEMA and Electromechanical. A brief comparison of these controllers
is presented in this Section.

NEMA Controllers

NEMA controllers are solid-state, fully-actuated type units manufactured in accordance with standards
published by the National Electrical Manufacturers Association (NEMA), 1983. The standards cover the

following:
¢ Definitions for function and hardware
¢ Environmental requirements and test procedures
¢ Interface requirements
¢ Physical and functional requirements
e Peripheral equipment to complete the controller assembly, such as land switches, conflict

monitors, detector amplifiers, flasher switches, electrical terminals and facilities, and power
supply

NEMA standards cover fully-actuated operation ranging from two-phase to eight-phase, with overlaps.
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Type 170 Controllers

Type 170 controllers are general purpose microprocessor-based units manufactured in accordance with
the Type 170 specifications. The specifications were jointly developed by the states of California and
New York in coordination with the Federal Highway Administration (FHWA); but unlike NEMA
standards, the Type 170 specifications do not cover control functions. Each manufacturer designs
controllers in accordance with the specifications. The concepts of the states of California and New York
are to purchase the controllers and to then add the necessary discrete software fo respective units for
implementation of desired control functions. Software for the 170 controllers can also be provided and
integrated with respective controller units by consultants or suppliers, or by the manufacturer of the
controller.

If appropriate software is installed, the Type 170 controller will functionally duplicate NEMA units and
vice versa. The standardized versions of the Type 170 software could be modified to accommodate a
variety of traffic control applications.

The conceptual approach of the Type 170 system is based on hardware standardization, and structure of
the controller assembly as a package consisting of standardized modules, complementary hardware and
wiring harnesses, all housed within a standard cabinet enclosure.

Comparison of NEMA and Type 170 Controllers

The concepts of the NEMA and Type 170 controllers are quite different. NEMA controller units are
designed and manufactured in various electronic arrays, but all must conform functionally to the NEMA
standards. Certain physical requirements for auxiliary and ancillary equipment must also be met to
maintain compatibility between certain components. Many manufacturers of NEMA units use the
microprocessor concept, satisfying the NEMA functional requirements, and also provide a means for
programming special additional functions by the user. Type 170 controller units, on the other hand, are
microprocessors conforming to the Type 170 Hardware Specifications which describes the physical
performance and mechanical requirements of the unit. As manufactured, the Type 170 unit is not capable
of performance as a traffic signal controller. The user must provide (or procure from other sources) a
software program and install it in the traffic PROM module of the unit. This program provides the brain
necessary for the microprocessor to perform as a signal controller unit.

Table 3.2 lists some items for a comparison of likenesses/differences in the Type 170 and NEMA
controller concepts.
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Electromechanical Controllers
Electromechanical controllers are an older generation of traffic control device where a synchronous motor

drives a timing dial and advances a motor-drive camshaft for signal lamp switching. The majority of
these controllers have been gradually replaced with either NEMA or Type 170 controllers.

3.3 COMMUNICATIONS

Data communications can take place over a variety of media such as :

e Twisted pair cable e  Microwave link
¢ Coaxial cable e Infrared laser

¢ Fiber optics e VSAT

e Radio

Jurisdiction-owned twisted pair cable is one of the most widely used communications media for traffic
control systems. Twisted pair cable provides a voice-grade transmission link between a central computer
or master and each intersection. Jurisdiction-owned interconnect typically is installed in conduit
underground (Caltrans) or is strung aerially on poles (Gardena).

The alternative to jurisdiction owned cable is a leased communication network such as telephone company
circuits or cable TV. Telephone intertie is a preferred medium in situations where the intersections to
be controlled are remote from the master and no existing conduit or cable provides the necessary
connections.

The extremely high bandwidth potential of fiber optics and the decreasing cost of both cable and
communications terminal equipment makes fiber optics today’s preferred alternative for high speed data
network. Caltrans has plans to install fiber optics along the freeways within the entire South Bay area.
The City of Los Angeles has fiber optic backbone in place for its ATSAC system along the Harbor
Freeway and Santa Monica Freeway.

Many of the cellular telephone companies offer services to provide communications between locations
where physical cable installation is not practical. Spread spectrum radio, as a medium for
communication, is an alternative which is still under research and evaluation. Spread spectrum radio
communication can be used to transmit both data and voice between intersections and the master
controller if line of sight is available.
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of the Harbor Freeway within the southern portion of the South Bay area, the majority of which contains
the cities of Carson and Long Beach, arterial progression method should be employed for major arterials
since the spacing between traffic signals is significant and grid network is not applicable.

Recommendation: Two types of progression recommendations, grid and arterial, are presented below.

1) Grid Network: The area south of Glenn M. Anderson Freeway, north of Artesia Boulevard and
the San Diego Freeway, east of Hawthorne Boulevard and west of Harbor Freeway, is suggested for the
grid network. Within this area, signals are evenly spaced along arterials and traffic volumes are uniform.
A range of 40,000 to 45,000 ADT is identified along much of these corridors. Currently, cycles lengths
ranging from 100 to 120 seconds are employed for operation (Exhibit 2.4). Obviously a common cycle
length is necessary for operation of this grid system. Many of the controllers are Type 170, although
several NEMA controllers are currently operating at several intersections. In order to synchronize both
controller types, a common time clock will be necessary. This area encompasses the following major
east-west and north-south arterials:

e El Segundo Boulevard, Rosecrans Avenue, Marine Avenue, Manhattan Beach Boulevard, and
Artesia Boulevard between Hawthorne Boulevard and the Harbor Freeway.

e Hawthorne Boulevard, Prairie Avenue, Crenshaw Boulevard, Western Avenue, Normandie
Avenue, and Vermont Avenue between Glenn Anderson Freeway and San Diego Freeway.

Special attention should be given to the determination of the system boundaries to integrate the last signals
within this grid network with continuation of arterial progression.

In the northern portion of the South Bay area several systems are currently in operation, including the
Los Angeles systems (Green Meadows, Slauson/Florence, L.A. Coliseum, Adams West, LAX, Harbor
Freeway Corridor, West L.A., and Westwood). Inglewood is operating scveral arterial systems as
discussed later in this section.

The Los Angeles systems primarily operate on 60 second cycles, except for the LAX system. This
common cycle length provides an opportunity for better integration of the various subsystems. Several
of these systems are not currently in ATSAC control. It is recommended that for better integration and
monitoring they ultimately be connected to the ATSAC system.

In the southern portion of the South Bay area, it is recommended that the PCH/Harbor Wilmington

system be integrated with traffic signals along Pacific Coast Highway and Lomita Boulevard, from
Crenshaw Boulevard to the west and Santa Fe Boulevard to the east.
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Crenshaw Boulevard from Artesia Boulevard to Pacific Coast Highway. This segment has
an average daily traffic of approximately 42,000 vehicles.

Western Avenue from Artesia Boulevard to Pacific Coast Highway. This segment has an
average daily traffic of approximately 31,000 vehicles.

Normandie Avenue from Artesia Boulevard to Pacific Coast Highway. This segment has an
average daily traffic of approximately 17,000 vehicles.

Vermont Avenue from Artesia Boulevard to Pacific Coast Highway. This segment has an
average daily traffic of approximately 19,000 vehicles.

In the northern part of the South Bay, integration of several arterials is recommended including:

Crenshaw Boulevard between Slauson Avenue (West Adams system) and Manchester
Boulevard in the city of Inglewood.

Century Boulevard between La Cienega Boulevard and Western Avenue in the city of
Inglewood is recommended to be tied into both the LLAX system on the west and the Green
Meadows system to the east. Similarly, Manchester Boulevard is recommended to be tied
into both LAX and Green Meadows systems. Although currently the LAX system and Green
Meadows systems are operating on different cycle lengths (90 seconds and 60 seconds),
opportunities should be investigated for possible revised boundary locations.

In the southern/southeast portion of the South Bay area the following recommendations are presented for
consideration.

Sepulveda Boulevard east of Western Avenue to Wilmington Avenue should be considered
for arterial progression.

The city of Long Beach currently has approximately 320 intersections in the system. It is
recommended that much of the remaining traffic signals (170) within the city be considered
for inclusion into the system, especially along the major arterials such as Atlantic Boulevard
and Long Beach Boulevard.

In summary, the communication improvements along with controller replacement, WWV cliocks, and the
system wide coordination plan indicated in the Concept Plan (Section 5) will aid in overall system
improvement in the South Bay. In addition as discussed in Section 4, the multijurisdictional boundaries
recommended should provide a framework for overall coordination and interface strategies in the South

Bay area.
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TABLE 3.3

Table 3.3 which follows, shows the membership of the committees which are identified.

THE SOUTH BAY AREA INSTITUTIONAL STRUCTURE

FOR IMPROVING SIGNAL COORDINATION

South Bay
Non JPA Members Technical Advisory Coordination
The South Bay Joint Powers | Included/Involved in the | Committee of the JPA Committee For Signal
Authority (JPA) Project (TAC) Improvements

All JPA Members

All JPA members plus
all others involved in
the project

City of Carson

City of Culver City

City of El Segundo

City of Long Beach

City of Gardena

City of Signal Hill

City of Hawthorne

City of Hawaiian Gardens

City of Hermosa Beach

Caltrans

City of Inglewood

Los Angeles County

City of Lawndale

LACMTA

City of Lomita

City of Los Angeles

City of Manhattan Beach

City of Palos Verdes Estates

City of Rancho Palos Verdes

City of Redondo Beach

City of Rolling Hills

City of Rolling Hills Estates

City of Torrance
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Each project will need to be clearly defined and at a minimum will require the following:
e Clear goals and objectives agreed by all the participating agencies
* Identification of the intersections within the scope of the project(s)

¢ A basic outline understanding of the existing controllers and methods of communication used
by all of the participating agencies

e A discussion of the alternatives available for pursuing coordination, including likely sub-
systems

e A review of current resources within each agency, e.g to help with an evaluation of the
manpower available to work on the detailed definition of the project(s)

¢ An estimate of man hours required to manage the project and insure close agency oversight
¢ First estimates of capital and annual operating costs of the project

e An outline of the inter-jurisdictional agreements for project implementation.

3.5.4 Considerations for Multi-Jurisdictional Agreements
! There are two levels at which agreements are required:

1. Cooperative work on project design and implementation
2. Formal Agency Agreements on Operations and Maintenance

Project Design and Implementation
The following are some of the questions which need to be addressed:
Which agency(ies) will take the lead on the following:
¢ Project Management
¢ Finance and tracking of project finances

e Coordination/administration of meetings, minutes and feedback
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1. Generic Operations and Maintenance Agreement

This agreement covers:

1. Signal Construction Plans
2. Signal Timing Plans

3. Equipment

4. Construction

5. Maintenance

6. Technical Support

7. Public Interface

8. Coordinating committee
9. Cost Sharing

10. Records

11. Notification

12. Arbitration

13. Liability

14. Integration and Modification
15. Governing Law

As can be seen from the above list of items included in the agreement, the outline agreement seeks to
expose all likely issues of contention and to regulate the working arrangements between the parties in
clear and simple language. In this instance, one agency is responsible for the signal construction plans,
whereas signal timing plans shall be the subject of mutual agreement between parties, to be agreed in
writing by the Traffic Engineer of each agency. The necessary plans, specifications and estimates for
the installation of the agreed upon timing plans is then made the responsibility of one party. Throughout
the agreement the clear assignment of responsibilities, definitions and understandings is set out. Provision
is made for a coordinating committee to oversee and review the operation of the system in the long term
such than any modifications to the system can be considered as necessary but also to insure that the
system is maintained. By regulating frequent formal discussions and notification procedures in the event
of breakdowns this agreement seeks to create the atmosphere of full knowledge and understanding on the
part of all concerned and thereby fosters a climate of understanding and good working relationships.

2. Signals Maintenance (General)

The second example in Appendix B with the title, "Example Traffic Signal Maintenance Agreement,
Signal Maintenance (General)”, covers signal maintenance. This agreement covers:

1. Regular Maintenance
2. Emergency Maintenance
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particular indicated that their procedures for reaching such agreements were prolonged. The project took
40 months to complete between pre-proposal and implementation.

An important issue was liability agreements. In particular this came down to liability for personal injury
and property damage. The agreements contain a "hold harmless" provision relieving a city from the
responsibility for the acts of another city and state that each agency agrees to indemnify the other cities
from its own negligent acts. An early recommendation to purchase a combined insurance policy was
rejected on the grounds of prohibitive cost.

Several important points should be noted from this experience:

[. It takes a considerable amount of time to try and get multiple signatures to a single

agreement. If possible it may be a simpler procedure to work with multiple two party
agreements.

2. The amount of time devoted to agreements should not be underestimated. The necessary staff
time should be budgeted into projects.

3. In practice it may not be necessary for only one agency to assume sole responsibility for
coordinating an entire project even if this seems desirable in theory. Where a large group
of agencies are seeking to cooperate it may be desirable for different agencies to take the lead
on certain elements thereby sharing the work load.

Area-wide Control of Signal Coordination by a Joint Powers Authority

The consultant team was asked to consider whether a joint powers authority arrangement could be used
to manage signal coordination projects for the South Bay Area. Again it is worthwhile to consider a
working example of such an arrangement.

Las Vegas - LVACS (Las Vegas Area Computer Traffic System) - This coordinated traffic system is
composed of four prime agencies: City of Las Vegas, Clark County, North Las Vegas and the Nevada
Department of Transportation. It currently coordinates signals for 421 intersections. LVACS has its own
central location, computer equipment and staff but maintenance for the on street system is still dealt with
by each jurisdiction separately. The agreement has the form of a joint powers authority. LVACS was
actually established through the Nevada Legislature. The original funding for the project came from
largely Federal Funds. The building and equipment are the property of the Nevada Department of
Transportation. LVACS staff are paid through the City of Las Vegas. The system is governed by a five
person management committee which has four voting members plus a non-voting representative of the
Regional Transportation Commission.
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4. CONCEPTUAL PLAN ANALYSIS AND RECOMMENDATIONS

A 10-year Conceptual Improvement Plan was developed as a result of inventory, analysis of opportunities
and constraints and jurisdictional needs and desires stated earlier in this report.

This section introduces the short-term and long-term conceptual improvement plans recommended for the
first two years and the following years 3 through 10 implementation schedule, respectively. It begins
with a general discussion of multilevel computer interface, jurisdictional, areawide and regional
improvement strategies, followed by a short description of Pilot Project 1 which was recommended as
part of the South Bay Conceptual Plan for the funding of the first two years improvement program.
Finally, the short-term and long-term improvements are discussed. For the short-term improvements,
detailed descriptions and implementation plans are provided.

4.1 MULTILEVEL COMPUTER INTERFACE

The objective of the multilevel computer interface strategy for the South Bay area is to maximize the
surveillance, monitoring and information gathering capabilities of individual jurisdictions in order to
improve the timing and operational efficiencies of their signal systems.

Multilevel computer interface/data and information sharing can be classified as the following three levels.

Level 1 - At this level, individual jurisdictions have no communication link with their neighboring
jurisdictions. Often these cities do not have a traffic control center to control or even monitor the
operation of traffic signals within the city and, even if a centrally computerized traffic control center is
available, there is no intertie with other neighboring cities for information and data sharing.

Excepi for the City of Los Angeles and Culver City, which share some of their database and information
together, the cities within the South Bay area are at Level 1 of information and data sharing.

Level 2 - At this level, the database and traffic operation in adjacent cities may be tied together to form
a multijurisdictional information/data sharing or even control center. Multijurisdictional intertie is a form
of areawide cooperation where one jurisdiction can utilize the capabilities of other jurisdictions in order
to obtain relevant information on traffic flow patterns and surveillance. Depending on the desired level
of jurisdictional independence, the organizational structure of multijurisdictional cooperation can be either
an intertie without provision for jurisdictional monitoring, or control in which only one control master
system supervises and coordinates traffic signals in the entire area. Overall direction, management, and
guidance may be provided by a committee comprised of representatives from all affected agencies.
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Conceptual Interface

In order to build a multiple layer traffic management system, the following must occur:

Determine information that a jurisdiction must supply to a multijurisdictional center
Determine information that a multijurisdictional center must supply to a regional center
For each data group, define a format in which the information must be supplied

Identify which information must be supplied on a periodic basis, and determine the period
Each entity shall be able to provide the required data in the specified format.

The external information exchange interface shall not constrain internal operations of any
entity.

The information sharing requires that data be stored in a manner accessible by all parties. This database
shall be able to:

Store and retrieve large volumes of data

Provide a standard mechanism to store and retrieve data

Provide a query language in which predefined and ad hoc queries may be formatted
Retrieve data at a rate not less than a specified number of bytes per second. The
requirement is based on the combination of software and hardware chosen to implement the
common database.

Provide for data security--allow multi-level security access

In addition to the common database, there must be a mechanism for transferring other data and
information on request. Ninety percent of the information should be available via the common database.
A procedure to allow direct requests needs to be set up. It could take the form of telephone calls,
database queries, or video information. The following steps should be taken:

Policies and procedures defined that govern special requests: when the request should occur,
who may make them, what information is available to each class of user

Message format defined which should include

- Message organization

- Message destination(s)

- Request--a final specific definition of what is being requested

- Format--how return information should be formatted

Determine expected volume of special requests

Assure that procedures do not imply requirements on internal data storage and format. A
jurisdiction that does not have a traffic operation center should be able to receive and send
information, if only over telephone lines.
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Objectives

City of Lomita

City of Long Beach

City of Los Angeles

City of Manhattan Beach
City of Palos Verdes Estates
City of Rancho Palos Verdes
City of Redondo Beach

City of Rolling Hills

City of Rolling Hills Estates
City of Signal Hill

City of Torrance

The primary goal of Pilot Project 1 is to achieve coordinated operation of signals within and across
jurisdictional boundaries of all the involved agencies to provide needed improvements for the integrated
management of arterials. Cross-boundary coordination will benefit all cities, as well as the South Bay
region. Motorists will benefit by the reduction in delay and stops and the improvement in air quality.

This Pilot Project is aimed at achieving the following specific objectives:

Decrease congestion and vehicular delay

Cost savings (via fuel and reduction in stops and delay)
Optimum use of existing traffic signal system
Consensus between all the involved agencies
Compatibility with the overall South Bay concept plan

The project’s objectives can be accomplished through the implementation of various improvement
projects, such as corridor, jurisdictional, and areawide improvements.

Project Description

The following arterials are the approximate geographical boundaries of the project area:

Pacific Coast Highway/Sepulveda Boulevard (SR 1) between the eastern city limits of Long
Beach and Los Angeles International Airport.

Willow Street/Sepulveda Boulevard between the eastern city limits of Long Beach and
Hawthorne Boulevard.

Western Avenue between Pacific Coast Highway and the future Glenn M. Anderson
Freeway (SR 105).
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®  Studebaker Road between Willow Street and Pacific Coast Highway
*  Anaheim Street between Vermont Avenue and Terminal Island Freeway

Characteristics of the Four Identified Major Routes of Pilot Project 1

1.

Pacific Coast Highway/Sepulveda Boulevard between the Los Angeles International Airport
(LAX) to the north and the eastern city limits of Long Beach.

Pacific Coast Highway runs through the cities of El Segundo, Manhattan Beach, Hermosa Beach,
Redondo Beach, Torrance, Lomita, Torrance, Redondo Beach, Los Angeles, and Long Beach.
Pacific Coast Highway changes names within the City of Manhattan Beach and continues north
as Sepulveda Boulevard. There are a total of 95 signals along Pacific Coast Highway between
Los Angeles International Airport (LAX) and the eastern city limits of Long Beach. These
signals are operated and maintained by Caltrans, except for 13 signals located within the City of
Los Angeles, which are part of the ATSAC system, operated and maintained by the City of Los
Angeles, and 27 signals maintained and located in the City of Long Beach. All controllers along
Pacific Coast Highway are Type 170. There are nine coordinated subsystems along the route,
with cycle lengths ranging from 80 seconds to 160 seconds. The interconnect along Pacific Coast
Highway consists mainly of two interconnect sizes all owned by Caltrans; north of Hawthorne
Boulevard 25 twisted pair cable and south of Hawthorne Boulevard 12 twisted pair cable.

Hawthorne Boulevard between the future Glenn M. Anderson Freeway to the north and
Pacific Coast Highway to the south.

Hawthorne Boulevard traverses the cities of Hawthorne, Lawndale, Redondo Beach, and
Torrance. There are 38 signals located along Hawthorne Boulevard. The City of Hawthorne and
Los Angeles County operate and maintain 14 signals between Imperial Highway and Manhattan
Beach Boulevard. The Los Angeles County operates signals along Hawthorne Boulevard which
are currently uncoordinated, however, this portion has been designed and will be completed in
1993 with coordination via timed based WWYV. The controllers are Type 170 and NEMA (ASC
8000) and those that are not will be replaced during the reconstruction. Caltrans currently
operates and maintains 24 signals between the northbound I-405 off-ramp and Lomita Boulevard.
All controllers are Type 170. There are two coordinated subsystems within this segment,
however, both use the same background cycle length ranging from 100 seconds to 120 seconds.
The interconnect along the Caltrans portion of Hawthorne Boulevard consists of 12 twisted pair
cable north of 177th Street and 25 twisted pair cable south of 186th Street.
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sharing, and traffic control center for the City of Long Beach. Appendix D inciudes a complete analysis
and recommendations of Pilot Project 1.

Management of the Proposed Pilot Project 1

Assuming that the Pilot Project 1 for the South Bay area is funded, it will be necessary to establish a
management structure for the various elements. These proposals center upon the work that would need
to be undertaken in the first two years of the project. The elements under consideration are as follows:

e Installation of one traffic control center at the City of Long Beach

e  Surveillance: installation of CCTV cameras within the jurisdictions of Long Beach, City of
Los Angeles, Caltrans (PCH)

e Systemwide coordination, common time reference and controller replacement

e  Communications upgrades and traffic operations improvements.
Management strategies are proposed to meet the needs of the four sets of improvements. Guiding these
recommendations was a desire to propose structures that are practical, recognizing three elements, i.e.,
political, fiscal and technical responsibilities. - They assume the use of existing staff resources,
supplemented as necessary with consultant assistance.

Management Structure for the Upgrade of the Traffic Control Center at the City of Long Beach

The first element is relatively straightforward because only one agency is involved as a location for the
work. Exhibit 4.3 illustrates the proposed division of responsibilities. The following are assumed:

¢ Final oversight of the project is the responsibility of the South Bay JPA as the formal
promoters of the project.

e  The MTA staff and TAC membership will be responsible for approval of consultant selection
and the review of progress and completion of the project

e  MTA staff will be responsible for budget oversight

e City of Long Beach Staff will take lead responsibility for the technical specification of the
work to be performed by the consultant and technical oversight of the work .
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"

South Bay JPA

MTA South Bay TAC

City of Long Beach
) City of L.A.
: Caltrans

Consultant /
Vendor

Exhibit 4.4 Surveillance, Installation of CCTV Cameras, Long Beach, LA and Caltrans

Systemwide Coordihation, Common Time Reference and Controller Replacement

This combination of three elements of the pilot project is more complex because it involves many
agencies. Exhibit 4.5 illustrates the responsibilities as proposed. The following are assumed:

e  Final oversight remains with the South Bay JPA

e Since many agencies are involved the TAC and the MTA staff(probably with considerable

support from the Signal Support Group) will be responsible for consuitant selection and
‘management.
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South Bay JPA

MTA South Bay TAC
Design Implementation
Staff: Lead Agency(ies) Staff / Relevant
Signal Supportt Group Agency Plan
Consultant Check
1
Consultant

Exhibit 4.6 Communications Upgrades and Traffic Operations Improvements

e The TAC and MTA will review and maintain oversight of the project in terms of progress
and approval of consultant selection. '

¢ Detailed project management work in both the design and implementation phases could be
staffed by one of the following:

- A lead agency or agencies
- Signal Support Group Staff

- A consultant

¢ Inthe implementation phase it seems appropriate to recommend that staff from each relevant
agency would be responsible for plan check work.
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INTERSECTIONS IDENTIFIED FOR OPERATIONAL IMPROVEMENTS

Intersection Agency Improvement Cost
Rosecrans/Vermont Gardena Signal modification 30K
Redondo/Vermont Gardena Signal modification 30K
Gardena/Vermont Gardena Signal modification 30K
Redondo/Western Gardena Signal modification 30K
Redondo/Normandie Gardena Signal modification 30K
Rosecrans/Budlong Gardena Signal modification 30K
Rosecrans/Gramercy Gardena Signal modification 30K
Marine/Western Gardena Signal modification 30K
Redondo Beach/Berendo Gardena Signal modification 30K
Redondo Beach/Budiong Gardena Signal modification 30K
Redondo Beach/Raymond Gardena Signal modification 30K
Western/Torrance Los Angeles Signal modification 40K
Western/223rd St. Los Angeles Signal modification 30K
Western/Anaheim Los Angeles Signal modification 30K
PCH/Vermont Los Angeles Restriping 20K
PCH/Redondo Caltrans Phasing 30K
PCH/Cherry Caltrans Phasing 30K
Sepulveda/Vermont Carson Signal modification 30K
190th/Rindge Redondo Beach Phasing 30K
190th/Meyer Lane Redondo Beach Phasing 30K
190th/Anza Redondo Beach Phasing 30K
190th/Inglewood Redondo Beach Phasing 30K
Manhattan Beach/Dow Redondo Beach Loops 20K
PCH/190th Redondo Beach Phasing 30K
Torrance/PCH Redondo Beach Phasing 30K
Western: south of Redondo Beach Blvd. Los Angeles Signal Modification 26K each
intersections; total of 15 intersections
Total Other Intersections - 24 intersections $758,000
Total Cost $1,880,000
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CONTROLLERS IDENTIFIED FOR REPLACEMENT (continued)

Intersection Jurisdiction
190th St./Flagler Lane (currently four-way stop) Redondo Beach
Manhattan Beach Blvd./Dow Ave. Redondo Beach
182nd St./Western Ave. LA City
Western Ave./223d St. LA City
Western Ave./247th St. LA City
Redondo Beach Blvd./Ainsworth Ave. Torrance
Manhattan Beach Blvd./Redondo Ave. Manhattan Beach
Carson St./Dolores Carson
Carson St./Figueroa St. Carson
Carson St./Alameda St. Carson
Carson St./Martin Carson
Carson St./Moneta Carson
Main St./192nd St. - ‘ Carson

As discussed earlier, it is important that various jurisdictions share data and possibly interface at the
regional level (Level 3). For example, the City of Long Beach may desire to know the conditions along
a section of the freeway experiencing an incident and the conditions of on/off-ramps. It is conceivable
that this information could be accessed both with data/graphics and perhaps CCTV surveillance cameras.
It may also be the desire of Caltrans to observe conditions of a freeway at nearby arterials and associated
ramps. Furthermore, it is ideal that the motorist could be informed comprehensively relative to
conditions of both freeways and arterials in a harmonious way.

Considering a useful life of approximately 15 years for the existing controllers at major intersections, it
is proposed that all 354 controllers at the intersections of major arterials, except LA County’s
intersections, be upgraded within the next 10 years as part of the long-term improvement plan. The cost
of this improvement is estimated to be approximately $1,127,000

C. Communication Upgrade: Throughout the study area, a total of approximately 80 miles of
interconnect improvements are identified. These include those routes which the signals are coordinated
currently via time base coordination and those which do not have any means of communication. A total
of 10 miles of communication upgrade is assumed for the first two years. A feasibility analysis should
be performed to assess the most appropriate means of interconnect between the signals on
Sepulveda/Willow route from Crenshaw Boulevard to Terminal Island Freeway and from Studebaker
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TABLE 4.1

COMMUNICATION NEEDS

Distance
(Miles)
Arterial Name Segment Segment Total
Sepulveda Blvd. Pier Ave.-Irena Ave.
/Pacific Coast Hwy.
Redondo Beach 0.17
Hermosa Beach 0.73
.90
Aviation Blvd. Imperial Hwy.-Pacific Coast Hwy.
El Segundo | 0.51
Hermosa Beach 0.45
Redondo Beach 0.62
El Segundo/L.A. | 0.11
Redondo Beach/Manhattan Beach 1.58
Manhattan Beach/Haw. | 0.45
El Segundo/Hawthorne | 0.68
El Segundo/LA County | 0.68
5.08
Hawthome Bivd. Imperial Hwy.-Manhattan Beach Blvd.
Hawthome | 1.97
Lawndale | 0.96
2.93
Prairie Ave. Imperial Hwy.-Redondo Beach Blvd.
Lawndale/LA County { 1.18
Hawthome | 1.97
Hawthorne/Lawndale | 0.56
3.7
Crenshaw Blvd. Imperial Hwy.-Marine Ave.
Inglewood { 0.45
Hawthome | 0.45
Hawthome/Gardena | 0.73
Gardena/LA County | 0.68
Marine Ave.-PCH
LA County | 0.45
Gardena/LA County } 0.28
Torrance | 5.52
Torrance/Lomita | 0.79
++7.37
Western Ave. Imperial Hwy. - E! Segundo Blvd.
LA County | 0.90
182nd St.-190th St.
L.A. | 045
195th St.-Del Amo Bivd.
Torrance/L.A. | 0.51
Torrance Blvd.-223rd St.
Torrance/L.A. { 0.90
238th St.-253cd St.
L.A. | 0.96

3.72







TABLE 4.1 (continued)

COMMUNICATION NEEDS

Arterial Name Segment Segment Total
Redondo Beach Blvd. Artesia Blvd.-Van Ness Ave. ’
Redondo Beach/Lawndale | 0.17
Torrance } 1.01
Torrance/Lawndaie | 0.51
Torrance/Gardena | 0.56
2.25
190th St. Pacific Coast Hwy.-Hawthorne Bivd.
Redondo Beach | 0.68
Redondo Beach/Torrance | 1.41
2.09
Sepulveda Blvd./ Palos Verdes Bl.-Anza Ave.
Willow St. Torrance | 0.28
Western Ave.-[-110 NB Ramps
LA County | 0.79
L.A. | 0.68
Figueroa St.-Alameda St.
Carson | 2.93
4.68
Anaheim St. Vermont Ave. - Terminal Island Fwy,
L.A. | 420
4.20
Figueroa St. Pacific Coast Hwy.- Sepulveda Bivd.
Carson | 0.68
L.A. | 0.56
1.24
Main St. Pacific Coast Hwy.- Sepulveda Blvd.
Carson | 0.68
L.A. | 0.56
] 1.24
Avalon Blvd. Pacific Coast Hwy.- Sepulveda Blvd.
Carson | 0.23
L.A. | 0.90
1.13
Wilmington Ave. Pacific Coast Hwy.- Sepulveda Bivd.
Carson/L.A. | 0.34
LA | 028
0.62
Alameda St. Pacific Coast Hwy.- Sepulveda Blvd.
Carson | 0.56
L.A. | 0.68
1.24
Santa Fe Ave. Pacific Coast Hwy.- Willow St.
Long Beach | 1.01
1.01
Redondo Ave. Pacific Coast Hwy.- Willow St.
Long Beach | 0.23
Signal Hill | 0.73
0.96
Lakewood Blvd. Pacific Coast Hwy.- Willow St.
Long Beach | 0.90

0.90
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E. Areawide Surveillance: Closed circuit television (CCTV) systems are recommended to be installed
for some of they key intersections or bottlenecks to enhance the detection and monitoring capabilities in
observing traffic conditions and taking appropriate measures.  Additionally, system loops are
recommended to be installed at major intersections. A total of 13 CCTV cameras and 50 system loops
are included for implementation as the short-term improvement and a total of 30 cameras are
recommended for the longer term improvement plan (Exhibit 4.7). The locations of the proposed short-
term surveillance elements are as follows:

Redondo Avenue/Pacific Coast Highway
Lakewood Boulevard/Pacific Coast Highway (roundabout)
7th Street/Pacific Coast Highway
Westminster Avenue/Pacific Coast Highway
Santa Fe Avenue/Pacific Coast Highway
Cherry Avenue/Willow Street

Redondo Avenue/Willow Street

Lakewood Boulevard/Willow Street
Rosecrans Avenue/Hawthorne Boulevard
Pacific Coast Highway/Harbor Freeway
Pacific Coast Highway/Western Avenue
Pacific Coast Highway/Alameda Street
Pacific Coast Highway/Long Beach Boulevard

A total of 50 system loops at the major intersections along Sepulveda Bouievard/Willow Street is also |
proposed to be installed during the first two years of the implementation plan. Total cost is estimated
to be approximately $917,000.

Twenty CCTV cameras are recommended to be located along Pacific Coast Highway at critical
intersections. The exact locations should be identified in cooperation with Caltrans staff. System loops
are also recommended to be installed at all the remaining major intersections along PCH, Western
Avenue, Hawthorne Boulevard, and Sepulveda Boulevard/Willow Street. The cost of camera installation
and intertie is estimated to be approximately $1,079,000.

F. Common Time Reference: Under this areawide improvement, on-street masters and controllers
should use a common time reference to establish the time of day. The time reference which is used in
most jurisdictions throughout the country is WWV time broadcast via radio from Colorado. In the case
of centralized systems, a single time reference (WWYV receiver) at the central computer can synchronize
the entire system. In the case of on-street masters, the on-street masters must be equipped with WWV
receivers and appropriate interface to be master unit.
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In the case of coordinated systems which use time base coordination units, in addition to a WWYV receiver
at each controller, a software modification might be required at some locations to enable each controller
to be synchronized with the WWYV receiver.

A total of 100 WWYV receivers are assumed to be installed at on-street masters and controllers along
Western Avenue and Sepulveda Boulevard/Willow Street routes during the first two years with an
estimated cost of approximately $242,000. It is assumed that all other controllers and on-street masters
will be replaced during the long-term plan strategies, as appropriate. Cost estimate has not been provided
for this improvement since many of the intersections are anticipated to be linked through direct
communication with each other, resulting from the communication upgrade task.

G. Computer Interface/Data and Information Sharing: Under this improvement, every jurisdiction
procures a computer with which to share information on all the adjacent signal systems. Those
corridors/systems that currently do not have a computer interface with their field units will also establish
a computer ifiterface such as a closed-loop system. El Segundo, for example, which has several agencies
controlling its signals, could get information from all of them and have oversight of what is going on.
The information sharing could be in the form of data or graphic display. Each city can only observe the
conditions of other cities without being able to change or control the operation of traffic signals in those
cities. As an extension of this improvement, the project provides common areawide graphics and partial
integration of the systems and provides on interactive user interface. The host computer containing the
data bank and processing will be placed at the control centers.

This improvement requires communication capabilities between each group of cities. Surveillance loops
should also be installed for data sharing. Additionally, software modification, database integration and
upgrade and common time reference should be implemented.

Another type of improvement for multijurisdictional coordination is common central control. Under this
scenario, certain corridors might be logical to be controlled by a central/distributed system. All or certain
signals of City B, therefore, will be connected to the control center of City A. This might require
controller replacement or development of software to integrate the existing or planned systems with each
other. This also requires jurisdictional agreements for both control and maintenance. In the South Bay
area, this arrangement may not be appropriate at this time. However, computer interface and data
sharing is strongly recommended. After implementation of such improvements, the committee could
discuss if any common central control opportunities are available in certain areas.
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related or hazardous environmental conditions, and other pertinent, trip advisory information. This
information will be disseminated through freeway and surface street changeable message signs (CMS),
highway advisory radio (HAR) and information kiosks at activity centers. In addition, much of this
information could be presented at-home or at-office. For the purpose of this concept plan, the following
components have been identified as stepping stones for an overall traveller information system with a total
cost of about $2,950,000. Possible locations of CMS are illustrated in Exhibit 4.7.

TRAVELLER INFORMATION SYSTEM COMPONENTS

Approximate
Element Cost

Total of 30 surface CMS along the four identified major routes. This will be $1,500,000
This intertied with the fiber optic trunk.

HAR along the four major routes for 15 stations $450,000

Information kiosks at 20 activity center $1,000,000

K. Development of "Smart Corridors" along the Harbor, Glenn Anderson, San Diego and Long Beach
Freeways: The Statewide Smart Corridor Study' addresses the concept of Smart Corridors and typical
involved agencies. It defines such corridors which all facilities. including freeways and surface streets,
are used at their maximum efficiency during both normal periods of congestion and when an incident has
occurred. This will normally involve freeway surveillance and control, ramp metering, improved traffic
signals control, incident detection and response, motorist service patrols and other traffic management
features. Also, a Smart Corridor actively involves the motorist by providing drivers with the information
needed to make intelligent decisions on the best route to travel, given the existing conditions.

Much of these types of opportunities and improvements were discussed in the prior two concepts (data,
graphics and video intertie and the traveller information system). The concentration of the Smart
Corridor concept will be along and near the freeway facilities, while the former two concepts will focus
on major arterials and activity centers throughout the South Bay area.

‘Smart Corridor Statewide Study, Final Report. JHK & Associates, June 1990.
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5. IMPLEMENTATION PROGRAM AND SCHEDULE

Proposed improvements for the South Bay area werc divided into short-term and long-term plans. Both
short-term and long-term plans are formulated based on current and expected future needs with no budget
constraint. In other words, the recommended improvements which are summarized in Exhibit 5.5
represent an unconstrained 10-year Conceptual Plan which may be refined depending upon the funding
and budget availabilities. The short-term plan includes recommended improvements for the first two
years while the long-term plan includes those improvements to be implemented during the last eight years
of the 10-year Conceptual Plan. The implementation program and scheduling of both short-term and
long-term plans are presented in this section.

5.1 SHORT TERM (TWO YEAR) PLAN

For management purposes, and in order to design and implement related improvements together, the
short-term improvement elements recommended as part of the South Bay Conceptual Plan are classified
into four sets of improvements. Each set of improvements includes one or more of the improvement
specified in the 10-year Conceptual Plan of Exhibit 5.5, and are to be designed and implemented during
the first two years of the Plan. The improvements under considerations are as follows:

¢ Improvements A and C - Intersection traffic operations improvements and communications
upgrade

e Improvements B, D and F - Controller replacement, systemwide coordination and common
time reference

e Improvements E - Surveillance: installation of CCTV cameras and system loops
e Improvements F - Upgrading the traffic control center at the City of Long Beach
Management strategies are proposed to meet the needs of these improvements to be implemented in the

first two years. It is intended to present each improvements in a "stand alone" arrangement for ease of
implementation. The implementation and scheduling set of are presented below.
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C. Communications Upgrade

at approximately $18 per fit $950,000
Design cost 95,000
Contingency 105,000
Total $1,150,000
Total Improvements A and C Cost $3,030,000

Schedule: The design and implementation schedule for Improvements A and C is shown in
Exhibit 5.1.

$3,030,000 Implementation

Project Annual And

Cumulative Expenditures

$1,010,000|. _ Deslen _ __

Year 1 l Year 2 l Year 3 1 Year 4

Exhibit 5.1 Improvements A and C Schedule
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Up to 50 electromechanical and outdated controllers are assumed to be replaced as part of this
improvement.

Cost Estimate:
B. Controller Replacement

50 controllers @ $6,500 each” $325,000
Design 33,000
Contingency 36,000
Total $394,000

D. Systemwide Coordination
$1,200 per intersection including $720,000
- turning movement counts for
AM, PM and off-peak period
~  optimization and design

- fine tuning

- after study

Contingency 74,000

Training 10,000

Total $802,000
F. Common Time Reference

100 controllers $150,000

Software modification 50,000

Design 20,000

Contingency 22,000

Total $242,000
Total Improvements B, D and F Cost $1,438,000

It is assumed that, for most cases, the existing foundation and cabinet will
remain and only the controller will be replaced.

Schedule: The design and implementation schedule for Improvements B, D and F is shown in
Exhibit 5.2.
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IMPLEMENTATION AND SCHEDULING FOR SURVEILLANCE (IMPROVEMENT E)

i CCTYV systems are recommended to be installed at 13 locations along Pacific Coast Highway and within

the cities of Long Beach and Los Angeles at the following locations:

Pacific Coast Highway/Redondo Avenue
Pacific Coast Highway/Lakewood Boulevard
Pacific Coast Highway/7th Street

Pacific Coast Highway/Westminster Avenue
Pacific Coast Highway/Santa Fe Avenue
Willow Street/Cherry Avenue

Willow Street/Redondo Avenue

Willow Street/Lakewood Avenue

Two intersections in Los Angeles

Pacific Coast Highway/Western Avenue
“Pacific Coast Highway/Alameda Street
Pacific Coast Highway/Harbor Freeway
Pacific Coast Highway/Long Beach Boulevard

The exact location and placement consideration for the proposed cameras should be determined during
the design phase of the project, through field review and appropriate line of sight investigation.

Elements of Improvement E: The elements of the CCTV system included in the project are the camera
installation, communication and intertie with Caltrans TOC. The recommended CCTV system will
improve the surveillance capabilities of Caltrans and individual jurisdictions, in order to view and verify

the potential incidents for traffic diversion implementation.

Improvement E also includes installation of a total of 50 system loops to provide traffic flow information

at critical intersections. System loops are proposed to be installed at all legs of the intersections. These

intersections should be selected in cooperation with the involved jurisdictions and Caltrans.
& Recommended intersections are along Pacific Coast Highway and Sepulveda Boulevard/Willow Street.

Cost Estimate: The estimated cost for the design and implementation of this improvement

includes the cost of field equipment and communication system.
The general elements are as follows:
CCTV camera and housing

CCTV cabinet and communication equipment
¢ Communication link
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Management: Management of this improvement is relatively straightforward. The management of the
project is proposed as follows:

¢  Final oversight of this element and all elements is the responsibility of the JPA as formal
promoters of the project
MTA staff and TAC members will review progress and completion of the project

¢ One of the three agencies will assume lead responsibility. The three agencies plus MTA will
approve consultant/vendor selection.

IMPLEMENTATION AND SCHEDULING FOR TRAFFIC CONTROL CENTER
(IMPROVEMENT H)

The City of Long Beach currently has a traffic control center which monitors and operates approximately
230 signals of the city’s 500 traffic signals. The City has identified the needs for expanding the
capabilities of.the existing system and a new traffic control center in order to better monitor and manage
the traffic within the city.

Elements of Improvemeht H: The following elements are assumed to be included for this improvement.
These elements should be finalized in cooperation with City staff during the planning and design phases
of the project.

Console

Two computers and supporting utility software

Large screen graphic display unit

Four color video monitors

A furnished control center including related elements such as lighting, furniture, work
stations, heating, air conditioning, cabling, terminal panel, fioor, ceiling, structural and
architectural. -

Cost Estimate:

Console $15,000
Computers/software 15,000
Large screen graphic display 35,000
Color monitors 10,000
Architectural design and construction 200,000
of the traffic center room
Design, integration and training 70,000
Contingency 33,000
Total $378,000
South Bay Traffic Signal System Improvements LACMTA

107






W
e,

IJL'JI-"\.E

South Bay Traffic Signal Systems Improvement Plan LACMTA

Improvements Year 1 | Year 2 | Year 3 | Year 4 | Year 5 | Year 6 | Year 7 | Year 8 | Year 9 | Year 10 | Total

A. Traffic m m $5,880K
Operational $627K $1,283K $1,000K 7”1 $1,000K /1 $1,000K /1 $1,000K

|

Improvements l ! ! ] | ]

| [ I | | | | |
I
!

B.Controller * |
Replacement $131K $263K

| | | | I I
| !

I
C. Communication T AT TTY AT TS T e
Upgrade $383K7| $767K 7| $1,150K /| $2,300K 7] $1,006K /| $1,006K /| $1,006K /| $1,007K

D.Systemwide q * ' “ $3,482K
Coordination $134K 1} $267k 71 s401K | s670K $670K v | $670K $670K

$282K $282K $282K $281K

|

|

|

| $1,521K
I

| $8,625K
!

A

I $738K ! I $738K ! I $738K ! | $736K ! l
M# $47,550K
$3,000K $5,000K $8,000K 7" $10,516K~”" $10,516K /" $10,518K

Budget $1,643K | $3,719K | $1,832K 1$3,940K | $8,596K |$10,596K|$12,526K|$13,540K |$11,186K[$11,188K}$78,766K

System

K."Smart Corridors"

I | | I
. I I ! I I
E. Surveillance $1,996K
$917K $1,079K ! ' ! ! '
F. Common Time — | ! | f { i | | $242K
Reference $242K 7| i | I | | I I |
G.Computer ! m ' ! : $1,142K
Interface | $181K 1 $s61K $150K $150K ! | I
[ i | !
H Traffic Control D ee—— -
Center $126K | $251K | | | $250K | $250K | | | |
I. Data, Graphics ! ! ! I I $4,500K
and Video Intertie l i i | $1,500K 7} $1,500K /) $1,500K 7| I I
J. Travellers Info. ‘ | | ' $2,950K
| | I I
! ! !
! I !

Cumulative Budget [$1,643K {$5,362K | $7,194K [$11,134K$19,730K|$30,326K|$42,852K $56,392K $67,578K|$78,766K

Exhibit 5.5
M Meyer, Mohaddes Assoclates, Inc. Concept Implementation Plan and Schedule (10 Year)
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54 ACTION PLAN FOR THE FIRST TWO YEARS

The short-term plan improvements focus primarily on Pilot Project 1 along the identified four major
corridors and supporting arterials submitted to the LACMTA for potential funding. The plan was
evaluated under the current budget constraints and was recommended for implementation with some
modifications.  Exhibit 5.6 shows the modified (constrained) two-year plan expenditure for
implementation as was submitted by LACMTA staff for approval.

It should be noted that the recommended budget for the first two yéars is $3,185,000. Since this budget
is less than the amount identified in the Concept Plan (35,362,000), some of the projects in part will be
deferred to later years for implementation.

55 SIGNAL SUPORT GROUP

In 1992 the [.os Angeles County Transportation Commission authorized and funded the establishment of
a unit called the Signal Support Group (SSG). The SSG now operates within the Metropolitan
Transportation Authority (MTA).

The primary role of the Signal Support Group is to assist in the development and implementation of
multi-jurisdictional projects to improve the regional coordination of traffic signals. Other objectives of
the SSG include developing multi-jurisdictional traffic signal operation and maintenance procedures and
policies, developing training programs for local traffic engineering and signal operation personnel,
establishing project application funding and project implementation standards, and working on Intelligent
Vehicle and Highway Systems (IVHS).

5.5.1 Role Of Signal Support Group In The South Bay Project

The Signal Support Group will assist the South Bay area team in monitoring the South Bay project and
provide technical support and management assistance as it does for other signal synchronization and
coordination projects under way in different areas of the County.

The SSG will assist the South Bay Area Team to establish working groups of traffic engineers for the
implementation of different elements of the project. The forums would actually be smaller working
groups of the South Bay cities which would work under the direction of the South Bay TAC and JPA.

The SSG will assist the area team project manager to define the scope of services for the upcoming

implementation phases of the project, and participate in the evaluation of qualified firms for the design,
management and .mplementation of the projects. They will also provide technology transfer from other
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MTA signal efforts in the County.

The SSG will assist the Area Team in the development and execution of the MOU and necessary working
agreements among cities, and ir: the determination of lead agencies for each portion of the project.

Upon completion of each element of the project, the SSG will work with the Area Team to evaluate the
project, and transfer the proven technology and experience gained to future projects throughout Los

Angeles County.

J92-039\concpln.rpt
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