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1. INTRODUCTION 

1.1 PROJECT OVERVIEW 
The San Gabriel Valley Traffic Forum (SGVTF) is one of the planned Intelligent Transportation 
Systems (ITS) improvement projects that the Los Angeles County Department of Public Works 
(County) is developing as part of the Traffic System Management (TSM) program.  The overall 
purpose of this program is to improve traffic flow and enhance arterial capacity in a cost-
effective way where roadway widening is not possible.  The purpose of the SGVTF project is to 
design, develop, and deploy Advanced Transportation Management Systems (ATMS) that can be 
tailored to each Agency’s operational needs so that traffic signals can be synchronized and ITS 
systems integrated across jurisdictional boundaries.  The SGVTF project focuses on the specific 
needs of each Agency, and recommends improvements to field infrastructure (e.g., controllers, 
detection systems, communications, etc.) and centralized Traffic Control Systems (TCSs) and/or 
Traffic Management Centers (TMCs) to meet those needs.  When the SGVTF is completed, each 
of the Agencies responsible for traffic signal operations will have access to an ATMS that 
monitors and controls the traffic signals within their jurisdiction.  In addition, Agencies will be 
able to synchronize their signals and exchange traffic information in real-time with neighboring 
Agencies.  This will allow the Agencies to respond to recurrent and non-recurrent congestion in a 
coordinated fashion across jurisdictional boundaries. 

The SGVTF project area borders the California State Route (CA SR) 110 and I-710 freeways to 
the west, I-210 freeway to the north, CA SR 57 freeway to the east, and the CA SR 60 freeway to 
the south.  It encompasses 24 municipalities as well as unincorporated portions of Los Angeles 
County.  The traffic signals in this region are operated by many of the individual Agencies, LA 
County, and Caltrans District 7. 

Developed by the County, the Information Exchange Network (IEN) is the integrated system 
framework that connects participating Agency ATMSs into a regional network to support the 
operational goals identified above.  The IEN supports traffic signal operations at the local level, 
Corridor level, and regional level.  The SGVTF assumes the availability of the IEN at the 
corridor and regional levels.  Therefore, the SGVTF project is focused on the selection of TCSs 
and the integration of those systems to the IEN at the local level.  The eventual ATMS design for 
the SGVTF will take into account the interface to the IEN and its requirements at the local level 
and encompass the following six (6) core components: 

• ATMS and/or TCS (Individual Agency) 
• Detection and Surveillance 
• TMC and/or Workstation Layouts (ATMS and/or IEN) 
• Communications Network 
• SGVTF Participation/Coordination (City-specific and/or SGVTF-Regional integration) 
• Operations and Maintenance (O&M) 

The IEN comprises a series of computer servers, communication networks, and software 
applications that integrates these components for the collection and transfer of data to support 
Corridor and Regional functions throughout Los Angeles County.  Exhibit 1.1 provides a high-
level graphical representation of the Countywide IEN framework. 
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Exhibit 1.1 – Countywide IEN 
 
 
 

1.2 PURPOSE OF THE DOCUMENT 
This document provides the Communications System Alternatives Analysis Report (Deliverable 
2.5.2.1), which is a deliverable related to the Alternatives Analysis Task of the SGVTF Project. 
This document will address the fundamentals of the communications technologies that are 
related to this project. In addition, it will utilize the needs and objectives of the Stakeholders, and 
incorporate the technology capabilities in order to provide recommendations for an economically 
robust communication system for the SGVTF. 

This document will also provide an overview and quantity of the existing and planned ITS field 
devices in order to provide an accurate estimate of the bandwidth required to communicate with 
the field equipment as well as to support center-to-center (C2C) communication. 

1.3 REPORT ORGANIZATION 
This document is organized into the following sections:    

• Section 1: Introduction  
This section presents the project overview, background, and introduces the document.  It 
also presents a brief history of the project highlighting on past communications-related 
work.  In addition, it provides different levels of the Countywide IEN and how it supports 
Agency traffic signal operations. 

• Section 2: Related Project And Coordination 
This section identifies any related projects that are related to SGVTF project. In 
addition, it also discusses coordination with other projects. 
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• Section 3: Field Devices 
This section presents different segments of communication system and also the 
bandwidth requirements for each field device. In addition, it provides a brief description 
of each field device and the quantity. 

• Section 4: Communication Architecture 
This section provides a brief description of the field-to-center and center-to-center 
communication network. 

• Section 5: Conceptual Design 
This section presents the proposed system architecture for each Agency; it will include a 
detail maps with the associated equipment list and the cost estimate. 

• Section 6: Configuration Management Plan 
This section presents the purpose and objective of the configuration management plan for 
SGVTF project. In addition, it will provide the authorities responsible for coordinating 
and maintaining the communication network. 

• Section 7: Construction Staging Plan 
This section describes the phases of the construction stage. The phases will provide 
guidance and be an integral part of the scheduling and maximizing the resources. 

1.4 METHODOLOGY 

The methodology of compiling the information required for providing the communication 
conceptual design for both the Field-to-Center (F2C) and C2C included the following activities: 

• Assessment of existing and planned ITS field devices 
• Assessment of existing communication networks 
• Assessment of needs and objectives of the SGVTF Stakeholders 
• Assessment and engineering of the most economical communications alternative network 
• Identify technologies that can be used for each field device 
• Identify location of all field devices related to communication system 
• Develop detailed field device inventory for each Agency 

In addition to compiling the required information to provide the most economical and robust 
communication network there were also a variety of assumptions that were made during the 
conceptual design and the field visits. These assumptions, listed below, have an impact on the 
over all design philosophy and the resultant conceptual design.  

• A conservative approach was taken during the conceptual design. Each separate direction 
extending out from a base location was assumed to be a separate communications 
channel with maximum of eight (8) field devices per channel. This approach was taken in 
order to provide a conservative estimate of the conceptual communications network. 
During the field visits, several locations were identified where the network configuration 
may be further optimized and those locations should be re-visited during the final design 
phase in order to provide the most cost effective approach based on technologies 
available at that time.  

• In order to minimize the latency through out the network a maximum of three backbone 
links was used for the network in each individual agency.   
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• SGVTF project area has several portable changeable message signs. These devices will 
not be integrated in the Agency-owned wireless network since the final location of the 
portable devices is not known.  

• The cost estimate provided in this document includes ten (10) year maintenance cost. 
This approach is consistent with previously submitted documents.  

• Caltrans recommended that this design not consider the interconnection to their traffic 
signal locations. Caltrans has projects coming up to interconnect their traffic signals to 
their TMC.  

1.5 REFERENCED DOCUMENTS 
The following documents have been used as reference material in the preparation of this report: 

• San Gabriel Valley Traffic Forum Project 
Deliverable 2.1.1: Operational Objectives  
Deliverable 2.2.1: System Needs 
Deliverable 2.3.1.1: Concept-of-Operations 
Deliverable 2.3.2.1: ATMS User Requirements 
Deliverable 2.3.3.1: ATMS Functional Requirements 
Deliverable 2.3.4.1: LCCS System Requirements 
Deliverable 2.3.5.1: Sub-Regional TMC Requirements  
Deliverable 2.3.8.1: Communications System Requirements 
Deliverable 2.5.2.1: Communications Systems Alternatives Analysis Report 

• I-105 Corridor Project  
TSMACS User Requirements Report (Final) 
Functional Requirements Report (Draft) 

• San Gabriel Valley Pilot Project  
System Design Report, Final Version 1.0 
Communications Report, 2003 Update (Final) 

• Pomona Valley ITS Project 
Sub-Regional TMC Report 
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1.6 ACRONYMS AND ABBREVIATIONS 

ATMS Advanced Transportation Management System 
Bps bytes per second 
C2C Center-to-Center 
CA SR California State Route 
CCTV Closed Circuit Television 
CIR Committed Information Rate 
CM Configuration Management 
CMS Changeable Message Sign 
CSP Construction Staging Plan 
DPW Department of Public Works 
F2C Field-to-Center 
Fps Frames Per Second 
GHz Giga Hertz 
IEN Information Exchange Network 
ITS Intelligent Transportation System(s) 
LA Los Angeles 
LACDPW Los Angeles County Department of Public Works 
LAN Local Area Network 
LCCS Local City Control Site 
LOS Line of Site 
MOU Memorandum of Understanding 
O&M Operations and Maintenance 
PVITS Pomona Valley Intelligent Transportation System 
SGVTF San Gabriel Valley Traffic Forum 
TCS Traffic Control System 
TMC Transportation Management Center 
TSM Traffic System Management 
USSR Unlicensed Spread Spectrum Radio 
VDS Video Detection System 
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2. RELATED PROJECTS AND COORDINATION 

The San Gabriel Traffic Forum is one of multiple traffic forum projects being conducted by Los 
Angeles County.  As part of a much larger program there is benefit to be derived by developing a 
coordinated approach to common issues and problems.  This coordination may come in the form 
of technology applications, especially for equipment that is maintained by County forces.  
Coordination of project schedules should also be evaluated to identify opportunities for 
expedited deployment, or to eliminate overlap in projects.  This section discusses projects that 
are related to the San Gabriel Valley Traffic Forum (SGVTF) project. In addition, the consultant 
coordination section discusses the approach and design process that other firms are using to 
transfer data and video images from field devices to the Sub-Regional TMC.  

2.1 RELATED PROJECT 
Currently the following Agencies have communication related projects that will be in progress 
with the SGVTF project. 

• City of San Marino - The City is planning to deploy a signal pre-emption project for 
various signals on Los Robles, but the schedule has not been finalized. 

• City of South Pasadena - The City is coordinating its fiber optic cable infrastructure 
project from Columbia Ave to Huntington Blvd with LA County. The design service 
contract has been awarded to AZTEC. Currently AZTEC is completing the design 
improvements for the corridor which includes: 

• Widening the current SR-110 off ramp from two to four lanes; 
• Constructing a new northbound to westbound on ramp for the interchange; 
• Selective widening of the Fair Oaks Ave corridor; 
• Improving the circulation related to business access along the corridor; 
• Implementing an ITS for signal synchronization; and  
• Construction of replacement parking to mitigate the loss in parking along the 

corridor.  
• City of Arcadia - The City is in the process of installing fiber optic cable infrastructure 

below ground north of Duarte Ave. The fiber optic cable infrastructure will have several 
uses and it will also be utilized to connect all field devices north of Duarte Ave to the 
LCCS. 

2.2 TRAFIC FORUM COORDINATION 
Several informal meetings were held with consultants developing other forum projects on their 
approach to providing communications and transfer data and video from the field devices to 
LCCS and also from LCCS to Sub-Regional TMC. Generally, the approach being proposed by 
TransCore in this document is consistent with the work being performed for other traffic forums. 

The major difference between the projects is that other traffic forums have much more existing 
communication infrastructure, which will be utilized to transfer data and video, but the overall 
concept and approach on how to communicate with field devices and transfer data and video 
back to the Sub-Regional TMC is similar. The main goal of all the traffic forum projects is to 
provide the most economical and robust system architecture available to meet the requirements 
of the respective forums. 
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3. FIELD DEVICES 

To develop the concept design for the communications network it is necessary to have an 
understanding of the different types of devices that the network will need to support and their 
distribution.  The SGVTF encompasses approximately 990 traffic signal controllers, 40 CCTV 
cameras, and 11 CMS’s (portable).  These field devices provide traffic information and video 
images to LCCS. With the collection of this information, LCCS is capable of providing the 
public the necessary information to ease the traffic flow and provide quicker response time in 
case of emergency situations.  

3.1 BANDWIDTH REQUIREMENTS 
Each of the different types of field devices has it own communications, or bandwidth 
requirements.  The bandwidth is the “size” of the communication pipe that is necessary to 
transfer data signals or video images. The higher the bandwidth required, the larger the pipe is 
needed to transfer the information.  Exhibit 3.1 presents the bandwidth requirement for all field 
devices.  

Exhibit 3.1 – Bandwidth Requirement 

Field Devices Bandwidth Requirements (Typical) 

Traffic Signal Controller* 1.2 Kbps to 19.2 Kbps 

CCTV** (less than 2fps) 128 Kbps 

CCTV** (less than 10fps) 512 Kbps 

CCTV** (less than 25fps) 1.54 Mbps 

CMS*** 9.6 Kbps 

*Note: Traffic Signal Controllers will be connected in a multi-drop 
topology with no more than eight (8) controllers on a circuit. 

**Note: 128 Kbps will provide low-resolution compressed digital video 
images up to 2 fps (Frames per second.  In order to increase the number 
of frames per second to less than 10 with low-resolution compressed 
digital video images, the bandwidth has to be increased to 512 Kbps.  
Furthermore, in order to increase the number of frames per second to less 
than 25 with medium-resolution compressed digital video images the 
bandwidth has to be increased to 1.5 Mbps. 

*** Note:  CMS can be configured with multiple devices on the same 
communications channel when using an agency-owned communications 
network (wireline or wireless) 

3.2 TRAFFIC SIGNAL SYSTEM 
As part of the SGVTF Project, the traffic signal systems are used to manage the traffic flow.  
These systems will be connected to the IEN, which shares information with the Sub-Regional 
TMC and also with other Agencies on demand.  Exhibit 3.2 provides a list of Agencies with the 
total number of traffic signals that are currently in operation or being maintained by the Agency. 
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Exhibit 3.2 – Traffic Signal Controllers 

Agency # Of 
Controllers 

City of Arcadia 71 

City of Alhambra 96 

City of Azusa 45 

City of Baldwin Park 51 

City of Covina 63 

City of Duarte 14 

City of El Monte 78 

City of Glendora 40 

City of Irwindale 32 

City of La Puente 13 

City of Monrovia 34 

City of Montebello 73 

City of Monterey Park 62 

City of Rosemead 49 

City of San Gabriel 34 

City of San Marino 18 

City of South El Monte 20 

City of South Pasadena 29 

City of Temple City 29 

City of West Covina 91 

3.3 CCTV CAMERA SYSTEM 

CCTV cameras are used to transmit images from high occupancy intersections for traffic 
conditions and also for incident verification.  The CCTV images are transferred to the LCCS via 
the existing infrastructure, new communication network or leased facilities.  The video signal 
from the CCTV camera will be encoded at the assigned consolidation point.  The encoded video 
image will be transmitted to the LCCS via Agency-owned wireless network or leased DSL 
circuit. The transmitted signal received by the LCCS will have to be decoded in order to view the 
images on the monitors.  The frames per second per CCTV camera will determine the bandwidth 
required per site.  Exhibit 3.3 provides a list of Agencies that are planning to deploy CCTV 
cameras.  
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Exhibit 3.3 – CCTV Cameras 

Agency # of Cameras 
City of Arcadia 6 
City of Alhambra 7 
City of Azusa 4 
City of Covina 5 
City of Irwindale 6 
City of Monrovia 6 
City of Rosemead 8 

3.4 CHANGEABLE MESSAGE SIGN (CMS) SYSTEM 
CMS system provides traveler information to the traveling public.  CMS system is capable of 
providing advance warnings, special event information and Amber Alerts to both fixed and 
portable CMS’s.  There are a total of 11 portable CMS signs in the SGVTF project area.  Exhibit 
3.4 presents a list of Agencies with the total number of portable CMS existing or planning to 
deploy in the city.  

Exhibit 3.4 – Changeable Message Sign 

Agency Quantity 

City of Arcadia 2 

City of Irwindale 2 

City of Monrovia 3 

City of Montebello 2 

City of San Gabriel 2 

3.5 VEHICLE DETECTION SYSTEM (VDS) 
The Video Detection System (VDS) collects traffic information such as volume, occupancy, and 
speed.  This system typically interfaces with the local traffic signal controllers, and data collected 
by the VDS is transmitted as part of the traffic control system information.  Because the VDS are 
integrated with the traffic signals and the signal system they do not add to the bandwidth 
requirements of the wide area communications network.  The communications between the 
detector and the traffic signal controller is a local to the intersection and that communications 
link will be addressed during the detailed design phase as the detection technology is finalized.  
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4. COMMUNICATION ARCHITECTURE 

The communications architecture is divided into two components; a Field-to-Center (F2C) 
component and a Center-to-Center (C2C) component.  Each of these components performs a 
unique function and has different requirements and solutions. 

4.1 FIELD-TO-CENTER (F2C) COMMUNICATION ARCHITECHTURE 
The F2C communications network will allow a central system (traffic control, signal control or 
video control) located either at the Agency LCCS or “host” Agency LCCS to have control and/or 
monitoring capabilities of the ITS field devices.  The communications network must be designed 
to accommodate the bandwidth for the individual field device.  

The F2C communications network has been divided into two (2) segments: local-to-
consolidation point and consolidation point-to-LCCS.  The local-to-consolidation point is 
described as communication link to and from field device to a consolidation point or hub.  A 
consolidation point is an information collection point for the field devices that are connected to 
common location.  The devices may be connected to this point through wireless communications 
links, or where available through existing wireline communications links.  The field devices that 
are not located within close proximity or do not have Line of Site (LOS) from the LCCS will be 
connected to a consolidation point.  The consolidation point will combine the data from traffic 
signal controllers and/or CCTV camera location in order to transfer data back to the LCCS via a 
single communications link.  This link can be a wireless connection, or in some instances leased 
services may need to be utilized.  

Exhibit 4.1 presents a typical F2C communication architecture.  The letters next to each 
communication link presents the type of technology that can be used to create the 
communication link.  The technologies were discussed in Communications systems Alternatives 
Analysis Report (Deliverable 2.5.2.1).  An important element of this type of communications 
architecture is the communications for the local field devices be routed back to the LCCS, even 
if the agency is a Level 1 or 2A Agency that will not be controlling its own equipment.  From the 
LCCS, the field device data can be routed to the sub-regional TMC along with IEN data. 

The field devices except CCTV Cameras will be grouped together into channels with no more 
than eight (8) devices in a multi-drop configuration.  Typically a consolidation point will serve a 
single channel, but this is not a limitation, and if the layout of the signals dictates, multiple 
channels can be tied into a consolidation point.  The CCTV camera locations and strategically 
selected traffic signal controllers will serve as the consolidation points so as to minimize new 
equipment (i.e. additional cabinets) that needs to be installed.  This approach also allows for the 
maximum bandwidth, and thus highest quality video, to be cost effectively provided. 

Since most of the Agencies do not have any existing communication infrastructure in place nor 
have any future plans, the most economical and technologically sound recommendation for F2C 
would be the use of Agency owned USSR and/or wireless LAN technologies, and leased services 
such as DSL and/or Frame Relay technologies for the second segment of F2C communication. 
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Exhibit 4.1 – F2C Communication Architecture 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 CENTER-TO-CENTER (C2C) COMMUNICATION ARCHITECHTURE 
The C2C communications network will provide the means of transferring ATMS data, and video 
images to/from an Agency LCCS to the SGVTF Sub-Regional TMC.  The communication 
network shall be able to support the aggregate sum of all bandwidth required for each field 
device from the Agency LCCS to the LA County TMC.  The second level of C2C 
communication is the connection between a Local Agency IEN W/S with the SGV IEN Corridor 
Server.  

Exhibit 4.2 presents a typical C2C communication architecture.  In order to eliminate multiple 
communication links entering the Sub-Regional TMC from each Agency LCCS’s, it is 
envisioned that C2C communication would be an addition onto the IEN network link.  The 
current Committed Information Rate (CIR) for an IEN Workstation to/from the SGVTF Sub-
Regional TMC is 384 Kbps.  It is our recommendation for the link to be upgraded to 1.544 Mbps 
in order to have adequate bandwidth to communicate and transfer data between the Agency 
LCCS and the SGVTF Sub-Regional TMC (aka the LACO TMC) to better support the Agency’s 
field devices and IEN Workstation.  In addition, this recommendation will ensure that there is 
only one (1) communications link between the Agency LCCS and the SGVTF Sub-Regional 
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TMC.  This recommendation will be the most cost effective and much more manageable solution 
for C2C communication.  

Exhibit 4.2 – C2C Communication Architecture 
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L1 Agency 
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L2B Agency
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5. CONCEPTUAL DESIGN 

This section presents a conceptual design for F2C and C2C communication networks.  This 
section is divided into sub-sections in order to group each level of Agency together and provide 
comprehensive information for each level including a brief description of the Agency’s current 
communication infrastructure, quantity of consolidation points, list of equipment, cost estimate 
and a map presenting the proposed conceptual design. 

The equipment configuration that will be at each location is mentioned in the equipment list. 
Appendix A provides a typical block diagrams for each type of equipment configuration. 

At this time City of Pasadena will not be included in the SGVTF communication conceptual 
design, since the City’s communications network is already 100% “built-out”.  The City of 
Pasadena will only be involved during the integration phase and only if any system detection 
units effects the communication in their city. 

The City of San Dimas also will not be involved in the SGVTF project.  The City of San Dimas 
is part of Pomona Valley ITS Forum, and as TransCore understands that all the City’s conceptual 
designs will be developed under the PVITS project. 

5.1 LEVEL 1 AGENCIES 
A Level one (1) Agency is defined in the ATMS Alternative Analysis Report (Deliverable 
2.5.1.1). As an Agency that: 

• Does NOT operate its traffic signals 
• Agency wants to be “Agency B” on another Agency’s ATMS 
• Another Agency operates its traffic signals (e.g., LA County DPW) 

• Is provided with an IEN W/S to monitor traffic signals and incident management 
activities. 

• Does NOT have a separate ATMS workstation provided.  Their only access to the traffic 
control system is through an IEN workstation. 

5.1.1 City of Duarte 

There are total of fourteen (14) traffic signals located in the City of Duarte, which includes five 
(5) traffic signals that are shared with Caltrans and three (3) with City of Monrovia.  These 
intersections are located primarily along the Huntington Blvd, Mountain Ave and Buena Vista 
Ave.  In addition to the traffic signals the City of Duarte is planning to install three (3) system 
detectors along Huntington Blvd.  

In order to simplify the communication design for the City of Duarte the following traffic signals 
will be assigned to City of Monrovia: 

• Mountain Ave and Huntington Dr 
• Mountain Ave and Duarte Rd 
• Mountain Ave and Wal-Mart/Home Depot 

The following five (5) traffic signals are shared with Caltrans and communications to these 
intersections will be performed by Caltrans under a separate future program: 

• Mountain Ave and Central Ave 
• Mountain Ave and Evergreen Ave 
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• Huntington Dr. and Mt. Olive Dr. 
• Buena Vista St. and Central Ave 
• Buena Vista St. and Evergreen St, 

The remaining six (6) traffic signals that are owned by City of Duarte will be connected to LCCS 
via two (2) consolidation points. The City of Duarte does not have any existing communication 
infrastructure; therefore the recommended F2C communication infrastructure will consist of an 
Agency-owned wireless-based network.  In addition to the traffic signals there will be total of 
three (3) system detectors that will be located along Huntington Blvd. 

Exhibit 5.1 presents the location of all traffic signals, serial repeater, system detectors, 
consolidation points and location of the LCCS. 

The City of Duarte will require a dedicated 1.544Mbps communication link to the Sub-Regional 
TMC for C2C communication.  The communication link will carry the IEN workstation 
information and also the data for the traffic control system.  Table 5.1 provides the breakdown of 
cost and field equipment and associated costs to deploy the F2C and C2C conceptual 
communications network and the maintenance for 10 years. As shown, the estimated cost for 
F2C is $91,860 and for the C2C communication is $39,158.70. 
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Exhibit 5.1 – City Map of Duarte 
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Table 5.1 – City of Duarte Equipment and Costs 
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5.1.2 City of La Puente 

The City of La Puente has total of thirteen (13) traffic signals that are being maintained by LA 
County Department of Public Works. The City of La Puente does not have any existing 
communication infrastructure; therefore the recommended F2C communication infrastructure 
will consist of an Agency-owned wireless-based and DSL network. There will be total of three 
(3) consolidation points not including the LCCS. Consolidation point number two (2) and three 
(3) will need to be connected to LCCS directly via leased DSL circuits, since there is no LOS 
between any consolidation point and the LCCS. 

Exhibit 5.2 presents the location of all traffic signals, serial repeaters, consolidation points and 
location of the LCCS. 

The City of La Puente will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.2 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years. As shown, the estimated cost 
for F2C is $189,180 and for the C2C communication is $39,158.70. 
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Exhibit 5.2 – City Map of La Puente
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Table 5.2 – City of La Puente Equipment and Costs 
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5.1.3 City of San Marino 

There are a total of eighteen (18) signalized intersections in the City of San Marino, which 
includes two (2) traffic signals shared with LA County.  These intersections are located along 
Huntington Blvd, California Ave and San Gabriel Ave.  The City of San Marino does not have 
any existing signal interconnect; therefore the F2C communication infrastructure will consist of 
an Agency-owned wireless-based and DSL network.  There will be total of five (5) consolidation 
points not including the LCCS.  All consolidation points except consolidation point five (5) will 
be interconnected to consolidation point one (1) and there will be a direct fiber optic connection 
from this location to the LCCS.  The fiber optic will provide adequate bandwidth to support the 
other consolidation points and provide a more robust communications link. 

Consolidation point five (5) will be connected to the LCCS via leased DSL circuits, since there is 
no LOS between this consolidation point and the LCCS. 

Exhibit 5.3 presents the location of all traffic signals, serial repeaters, consolidation points and 
location of the LCCS. 

In City of San Marino there are two (2) locations that require signal strength testing.  The first 
location is between the intersections of Huntington Blvd/San Gabriel Ave and California 
Ave/San Gabriel Ave; and the second location is between the intersections of Huntington 
Blvd/San Gabriel Ave and Duarte Ave/San Gabriel Ave.  Both locations have an uphill/downhill 
curve towards the closest consolidation point.  The combination of the curve, hill and the trees 
obstructing the LOS, dictate the need for further field testing to ensure additional repeaters are 
not required.  The intersections to be tested are located north and south of consolidation point 
four (4).  This testing should be done as part of the detailed design to ensure that it factors in the 
latest design considerations as well as local conditions. 

The City of San Marino will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.3 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $266,582.50, and for the C2C communication is $40,314.96. 
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Exhibit 5.3 – City Map of San Marino 
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Table 5.3 – City of San Marino Equipment and Costs 
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5.1.4 City of South El Monte 

The City of South El Monte has total of twenty (20) signalized intersections which include four 
(4) pedestrian signals.  In order to simplify the F2C communication design for the City of South 
El Monte the following traffic signal has been assigned to the City of El Monte: 

• Garvey Ave and Potrero Ave 
• Garvey Ave and Lashbrook (Pedestrian signal) 

Additionally, Caltrans has six (6) signals located in the City of El Monte as listed below.  
Communications to these intersections will be handled by Caltrans under separate project(s). 

• Garvey Ave and Lee Ave 
• Garvey Ave and Chico 
• Garvey Ave and Rosemead 
• Rosemead and SR-19 
• Peck Rd and Durfee 
• US-60 and Durfee 

The City of South El Monte does not have any existing communication infrastructure; therefore 
the recommended F2C communication infrastructure will consist of wireless-based design.  
There will be total of four (4) Consolidation points not including the LCCS.  Exhibit 5.4 presents 
the location of all field devices, serial repeaters, consolidation points and location of the LCCS. 

The City of South El Monte will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.4 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $285,787.50, and for the C2C communication is $39,158.70. 
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Exhibit 5.4 – City Map of South El Monte 
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Table 5.4 – City of South El Monte Equipment and Costs 
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5.1.5 City of South Pasadena 

The City of South Pasadena has total of twenty-nine (29) traffic signals which includes one (1) 
pedestrian signal.  In addition there are three (3) proposed traffic signals and two (2) Caltrans 
traffic signals which are located at Columbia St./Pasadena Ave and Columbia St./Fremont Ave. 
Communications to these two intersections will be addressed separately by Caltrans. 

The City of South Pasadena does not have any existing communication infrastructure; therefore 
the recommended F2C communication infrastructure will consist of wireless-based design.  
There will be total of six (6) consolidation points not including the LCCS. Most of the traffic 
signal controllers have a clear LOS with the consolidation points or a repeater site.  
Consolidation point one (1) will have a direct fiber optic connection with the LCCS or Police 
Department.. 

The City of South Pasadena has three (3) proposed traffic signals that will not be integrated in 
the communication conceptual design at this time.  After installation of the traffic signals, the 
equipment and the communication network of City of South Pasadena will be evaluated in order 
to provide the most economical solution to communicate with the additional traffic signals.  The 
proposed traffic signal locations are: 

• Monterey Ave and Orange Grove 
• Sterling and Orange Grove 
• Monterey Ave and Garfield Ave 

In City of South Pasadena there are two locations that require signal strength testing.  One 
location is between the intersections of Monterey/Mission and Monterey/Indiana where 
Monterey Street has an uphill curve towards the closest consolidation point.  The combination of 
the curve, hill and the trees the LOS is obstructed, and further field testing should be performed 
as part of the detailed design to ensure additional repeaters are not necessary.  The intersection is 
located west of consolidation point six (6). 

The second intersection is located between Mission/Grand and Mission/Meridian.  At this 
location there is also a small hill on Mission Street that may affect on the LOS to the next 
controller or the consolidation point.  This area should also be further field tested during the 
detailed design phase to ensure additional repeaters are not necessary.  This intersection is 
located west of consolidation point one (1). 

Exhibit 5.5 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of South Pasadena will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.5 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $365,800, and for the C2C communication is $38,896.20. 
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Exhibit 5.5 – City Map of South Pasadena 
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Table 5.5 – City of South Pasadena Equipment and Costs 
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Table 5.5 – City of South Pasadena Equipment and Costs (Cont.) 
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5.1.6 City of Temple City 

The City of Temple City has total of twenty-nine (29) traffic signals which are currently being 
maintained by LA County Department of Public Works.  The City of Temple City does not have 
any existing F2C communication infrastructure; therefore the recommended communication 
infrastructure will consist of an Agency-owned wireless-based design.  In order to simplify the 
communication design for the City of El Monte the following traffic signals have been assigned 
to the Temple City communications network and are included in the twenty-nine (29) 
intersections mentioned above: 

• Baldwin Ave and Lower Azusa Rd. 
• Lower Azusa Rd. and Arden Dr. 
• Lower Azusa Rd. and Halifax Rd. 

There will be total of three (3) consolidation points not including the LCCS. Most of the traffic 
signal controllers have a clear LOS with the consolidation points or a repeater site. Consolidation 
point one (1) will have a direct fiber optic connection with the LCCS.  

In City of Temple City there is one location that requires additional signal strength testing.  This 
site is located between E. Broadway/Encinita and E. Broadway/Temple City.  The serial repeater 
located at Temple City/E. Broadway does have direct LOS with radio located at Encinita/E. 
Broadway; however E. Broadway has lots of trees that might interfere with the transmit and 
receive signal.  Further field testing during the detailed design phase is necessary to ensure 
additional repeaters are not required. This intersection is located south of consolidation point one 
(1). 

Exhibit 5.6 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS.  

The City of Temple City will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.6 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $349,530 and for the C2C communication is $39,158.70. 
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Exhibit 5.6 – City Map of Temple City 
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Table 5.6 – City of Temple City Equipment and Costs
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5.2 LEVEL 2A AGENCIES 

Level 2A Agency is defined in the ATMS Alternative Analysis Report (Deliverable 2.5.1.1) as 
an agency that: 

• Passively manages its traffic signals 
• Establish initial signal timing, monitoring system status daily, etc. 
• May operate on an exception/as-needed basis 
• Monitor mainly the alarms and malfunctions 

• Wants to be “Agency B” on another Agency’s ATMS 
• Is provided with an IEN W/S to monitor traffic signals and incident management 

activities (regional view) 
• Maintains a separate ATMS W/S that is connected to “host” Agency’s ATMS (Local 

view) 
5.2.1 City of Azusa 
The City of Azusa has total of forty-five (45) traffic signals.  In addition there are seven (7) 
Caltrans traffic signals along Azusa Ave, Citrus and First Ave.  The City of Azusa has also four 
(4) proposed CCTV Camera locations.  The CCTV cameras are located along Foothill Blvd and 
Citrus Ave.  In order to simplify the communication design for the City of Azusa and 
surrounding Agencies the following traffic signals have been assigned to City of Covina and City 
of Irwindale: 

• Arrow Hwy and Cerritos Ave (Covina) 
• Arrow Hwy and Citrus Ave (Covina) 
• Irwindale and First ST. (Irwindale) 
• Irwindale and Gladstone St. (Irwindale) 
• Arrow Hwy and Vincent Ave (Irwindale) 

The City of Azusa does not have any existing F2C communication infrastructure; therefore the 
communication infrastructure will consist of an Agency-owned wireless-based and DSL 
network.  There will be total of seven (7) Consolidation points not including the LCCS. Most of 
the traffic signals have a clear LOS with the consolidation points or to a repeater site.  
Consolidation point one (1) will have a direct fiber optic connection with the LCCS.  
Consolidation point number four (4) will need to be connected to LCCS directly via leased DSL 
circuit, since there is no LOS between any consolidation point and the LCCS. 

In the City of Azusa there is one location that requires additional signal strength testing during 
the detailed design phase.  This site is consolidation point three (3).  This location has lots of 
trees that might interfere with the signal.  Exhibit 5.7 presents the location of all field devices, 
serial repeaters, consolidation points, CCTV cameras and location of the LCCS.  

The City of Azusa will require a dedicated 1.544Mbps communication link to the Sub-Regional 
TMC for C2C communication.  The communication link will carry the IEN workstation 
information and also the data for the traffic control system, and potentially video images from 
the CCTV cameras.  Table 5.7 provides the breakdown of cost and field equipment and 
associated costs to deploy the F2C and C2C conceptual communications network and 
maintenance for 10 years.  As shown, the estimated cost for F2C is $526,992.50 and for the C2C 
communication is $13,418.90. 
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Exhibit 5.7 – City Map of Azusa 
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Table 5.7 – City of Azusa Equipment and Costs 
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Table 5.7 – City of Azusa Equipment and Costs (Cont.) 
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5.2.2 City of Baldwin Park  

The City of Baldwin Park has total of fifty-one (51) traffic signals.  The City of Baldwin Park 
does not have any existing communication infrastructure; therefore the F2C communication 
infrastructure will consist of an Agency-owned wireless-based design.  There will be total of 
eight (8) consolidation points not including the LCCS. Consolidation point one (1) will have a 
direct fiber optic connection with the LCCS.  

Exhibit 5.8 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of Baldwin Park will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.8 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $635,230 and for the C2C communication is $39,158.70. 
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Exhibit 5.8 – City Map of Baldwin Park 
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Table 5.8 – City of Baldwin Park Equipment and Costs 
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5.2.3 City of El Monte 

The City of El Monte has total of seventy-eight (78) traffic signals which includes 4 Caltrans 
Traffic Signals that are located along I-10 Fwy.  In addition, the following traffic signals that are 
in the City of South El Monte have been assigned to City of El Monte communications network.  
The location of these intersections along the municipal boundary makes it more cost effective for 
these intersections to be integrated with the City of El Monte. 

• Garvey Ave and Potrero Ave 
• Garvey Ave and Lashbrook Ave (Pedestrian signal) 

In order to simplify the communication design for City of El Monte the following traffic signals 
have been assigned to the City of Temple City: 

• Baldwin Ave and Lower Azusa Rd. 
• Lower Azusa Rd. and Arden Dr. 
• Lower Azusa Rd. and Halifax Rd. 

The City of El Monte does not have any existing signal interconnect; therefore the F2C 
communication infrastructure will consist of an Agency-owned wireless-based and DSL 
network.  There will be total of eleven (11) consolidation points not including the LCCS. All 
consolidation points except consolidation point four (4) will be interconnected to consolidation 
point one (1) and there will be a direct fiber optic connection to the LCCS.  

Exhibit 5.9 presents the location of all field devices, serial repeaters, consolidation points, system 
detectors and location of the LCCS. 

The City of El Monte will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.9 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $887,192.50 and for the C2C communication is $38,896.20. 
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Exhibit 5.9 – City Map of El Monte 
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Table 5.9 – City of El Monte Equipment and Costs 
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Table 5.9 – City of El Monte Equipment and Costs (Cont.) 
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5.2.4 City of Glendora 

Within the City of Glendora there are total of forty (40) traffic signals including two (2) Caltrans 
traffic signals located along Lone Hill Ave and Grand Ave.  Communications to these two 
intersections will be provided by Caltrans as part of future projects.  The City of Glendora does 
not have any existing communication infrastructure; therefore the recommended F2C 
communication infrastructure will be based on an Agency-owned wireless-based and DSL 
network.  There will be total of five (5) Consolidation points not including the LCCS.  All 
consolidation points will be interconnected to LCCS. 

The intersection of Glendora Mountain and Boulder Springs is located in a remote location away 
from other traffic signal locations and there is no LOS to any signal repeater site, consolidation 
point or existing communication infrastructure.  It would not be cost effective to connect on 
traffic signal directly to LCCS via leased DSL services; therefore it is recommended to not 
interconnect this intersection from any communication network till further communication 
means are available.  

Exhibit 5.10 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of Glendora will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.10 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $438,325 and for the C2C communication is $39,158.70. 
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Exhibit 5.10 – City Map of Glendora 
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Table 5.10 – City of Glendora Equipment and Costs 
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5.2.5 City of Monrovia 

The City of Monrovia has total of thirty-four (34) traffic signals and eight (8) Caltrans traffic 
signals along I-210 Fwy. Communications for the 8 Caltrans intersections will be provided 
separately by Caltrans.  In addition to the traffic signals the City of Monrovia is planning to 
install six (6) CCTV cameras located along Huntington Blvd and Myrtle Ave.  

In order to simplify the communication design for the City of Duarte the following traffic signals 
have been assigned to the City of Monrovia communications network: 

• Huntington Dr. and Mountain Ave 
• Mountain Ave and Duarte Rd 
• Mountain Ave and Wal-Mart/Home Depot 

The City of Monrovia does not have any existing signal interconnect; therefore the F2C 
communication infrastructure will consist of an Agency-owned wireless-based and DSL 
network.  The consolidation points will be divided into two (2) groups. Group one (1) will 
include consolidation point four (4) and five (5).  These consolidation points will be 
interconnected and will be connected to the LCCS through consolidation point five (5) via DSL 
circuit. Group two (2) will include the remaining four (4) consolidation points which will be 
interconnected to consolidation point (1).  There will be a fiber optic connection between the 
consolidation point one (1) and the LCCS.  

Exhibit 5.11 presents the location of all field devices, CCTV cameras, serial repeaters, 
consolidation points and location of the LCCS. 

The City of Monrovia will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system and potentially the video 
images from the CCTV cameras.  Table 5.11 provides the breakdown of cost and field 
equipment and associated costs to deploy the F2C and C2C conceptual communications network 
and maintenance for 10 years.  As shown, the estimated cost for F2C is $469,111.25 and for the 
C2C communication is $39,158.70.  
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Exhibit 5.11 – City Map of Monrovia 
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Table 5.11 – City of Monrovia Equipment and Costs 
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5.2.6 City of Montebello 
The City of Montebello has total of seventy-three (73) traffic signals.  The City of Montebello 
does not have any existing signal interconnect; therefore the F2C communication infrastructure 
will consist of an Agency-owned wireless-based and DSL network.  

In order to simplify the communication design for the City of Montebello the following traffic 
signals have been assigned to the City of Monterey Park communications network: 

• Garfield Ave and Pomona 
• Garfield Ave and Via Camp 
• Findlay and Pomona 
• Findlay and Via Camp 

There will be total of ten (10) consolidation points not including the LCCS.  Three (3) of the 
consolidation points will be interconnected to consolidation point seven (7).  Consolidation point 
seven (7) will be connected to the LCCS via a leased DSL circuit.  Consolidation point nine (9) 
which does not have a LOS to any consolidation point or to the LCCS will be connected to the 
LCCS via a leased DSL circuit.  The remaining six (6) consolidation points which will be 
interconnected to LCCS via Agency-owned wireless network.  

The City of Montebello has numerous hills and curves on major arterials that might have an 
impact on the LOS and the signal propagation; therefore further field testing will be required 
during the detailed design phase to ensure additional repeaters are not necessary. 

Exhibit 5.12 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of Montebello will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.12 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $834,810 and for the C2C communication is $39,158.70.  
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Exhibit 5.12 – City Map of Montebello 
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Table 5.12 – City of Montebello Equipment and Costs 
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Tab le 5-12 – City of Montebello Equipment and Costs (Cont.) 
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5.2.7 City of Monterey Park 

The City of Monterey Park has total of sixty-two (62) traffic signals.  The City of Monterey Park 
does not have any existing communication infrastructure; therefore the recommended F2C 
communication infrastructure will consist of an Agency-owned wireless-based and DSL 
network.  

In order to simplify the communication design for the City of Rosemead the following traffic 
signals have been assigned to the City of Monterey Park communications network: 

• Garvey and New Ave 

In order to simplify the communication design for the City of Montebello the following traffic 
signals have been assigned to the City of Monterey Park communications network: 

• Huntington Dr. and Mountain Ave 
• Mountain Ave and Duarte Rd 
• Mountain Ave and Wal-Mart/Home Depot 

There are total of nine (9) consolidation points recommended as part of the conceptual design. 
Five (5) of these consolidation points would be interconnected to consolidation point nine (9), 
which will be interconnected to the LCCS via a fiber optic link.  The four (4) remaining 
consolidation points will need to be integrated with the LCCS via leased DSL circuits due to 
limited LOS from the consolidation points. 

The intersection at Potrero Grande Drive and Greenwood Ave. is located remote from other 
signal locations and there is no LOS to any signal repeater site, consolidation point or existing 
communication infrastructure.  It would not be cost effective to connect that intersection to the 
LCCS via leased DSL circuit; therefore it is TransCore’s recommendation to not provide 
communications to this intersection till future communication infrastructure has been installed or 
evaluate this intersection again during the final design phase.  

The City of Monterey Park has numerous hills and curves on major arterials such as Garfield 
Ave, Corporate Center Drive, Atlantic Blvd, and Monterey Pass Road; and extensive field signal 
testing should be performed as part of the detailed design phase to ensure additional repeaters or 
consolidation points are not required. 

Exhibit 5.13 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of Monterey Park will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.13 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $854,225 and for the C2C communication is $38,896.20.   
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Exhibit 5.13 – City Map of Monterey Park 
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Table 5.13 – City of Monterey Park Equipment and Costs 
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Communications Conceptual Design Report – Draft  

Table 5.13 – Monterey Park Equipment and Cost (Cont.) Table 5.13 – Monterey Park Equipment and Cost (Cont.) 
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5.2.8 City of San Gabriel 

The City of San Gabriel has total of thirty-four (34) traffic signals.  The City of San Gabriel does 
not have any existing communication infrastructure; therefore the recommended F2C 
communication infrastructure will consist of an Agency-owned wireless-based and DSL 
network.  There are total of seven (7) consolidation points recommended as part of the 
conceptual design.  Six (6) of these consolidation points would be interconnected to 
consolidation point one (1) via an Agency-owned wireless network.  Consolidation point seven 
(7) will need to be integrated with the LCCS via leased DSL circuits due to limited LOS from the 
consolidation points.  Consolidation point one (1) will be connected to the LCCS via a fiber optic 
cable link. 

Exhibit 5.14 presents the location of all field devices, serial repeaters, consolidation points and 
location of the LCCS. 

The City of San Gabriel will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information and also the data for the traffic control system.  Table 5.14 provides the 
breakdown of cost and field equipment and associated costs to deploy the F2C and C2C 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for F2C is $485,972.50 and for the C2C communication is $39,158.70.   
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Exhibit 5.14 – City Map of San Gabriel 
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Table 5.14 – City of San Gabriel Equipment and Costs 
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5.3 LEVEL 2B AGENGIES 

Level 2B Agency is defined in the ATMS Alternative Analysis Report (Deliverable 2.5.1.1) as 
an agency that: 

• Agency manages and operates it own ATMS 
• Actively manages ATMS during exceptions 
• Passively manages ATMS during AM and PM peak periods 

• Agency may operate some other ITS devices (small amount) 
• Agency may operate other Agencies’ traffic signals (Level 1) 
• Agency may “host” other Agencies’ traffic signal (Level 2A) 
• Maintains an LCCS facility to manage traffic signals and incident management activities 

• IEN W/S (Regional view) 
• ATMS W/S (local view) 
• CDI between the ATMS and IEN 

5.3.1 City of Alhambra 
The City of Alhambra has total of ninety-six (96) traffic signals.  In addition to the traffic signals 
the City of Alhambra has seven (7) CCTV cameras located along Las Tunas Blvd, Valley Blvd, 
Mission Blvd and Fremont Ave.  The City of Alhambra does not have any existing 
communication infrastructure; therefore the recommended F2C communication infrastructure 
will consist of an Agency-owned wireless-based and leased DSL network.  There are total of 
twelve (12) consolidation points recommended as part of the conceptual design.  Five (5) of 
these consolidation points would be interconnected to consolidation point nine (9) via an 
Agency-owned wireless network.  The remaining five (5) will be connected to consolidation 
point four (4) via Agency-owned wireless network also.  Consolidation point four (4) will need 
to be integrated with the LCCS via leased DSL circuits due to limited line of site from the 
consolidation points.  Consolidation point nine (9) will be interconnected to the LCCS via 
agency-owned fiber optic cable link. 

Exhibit 5.15 presents the location of all field devices, system detectors, CCTV cameras, serial 
repeaters, consolidation points and location of the LCCS. 

The City of Alhambra will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information back to the Sub-Regional TMC.  Table 5.15 provides the breakdown of 
cost and field equipment and associated costs to deploy the F2C and C2C conceptual 
communications network and maintenance for 10 years.  As shown, the estimated cost for F2C is 
$1,148,995.00 and for the C2C communication is $39,158.70.   
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Exhibit 5.15 – City Map of Alhambra



Communications Conceptual Design Report – Draft   

 

San Gabriel Valley Traffic Forum Page 5-52 September 27th, 2005 

Table 5.15 – City of Alhambra Equipment and Costs 
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Table 5.15 – City of Alhambra Equipment and Costs (Cont.) 
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5.3.2 City of Arcadia 

The City of Arcadia has total of seventy-one (71) traffic signals, and six (6) CCTV cameras.  The 
City of Arcadia is in the process of installing fiber optic cable infrastructure north of Duarte Ave 
and the SGVTF project will complement the communication network infrastructure by 
concentrating its efforts to design the communication network south of and including Duarte 
Ave.  There will be total of twenty-two (22) traffic signals, and two (2) CCTV cameras that will 
be part of the wireless communication design.  The CCTV cameras will be located along Santa 
Anita Blvd, Huntington Blvd and Baldwin Ave. 

The wireless communication design will consist of four (4) consolidation points.  These 
consolidation points will be routed through consolidation point three (3), which will be 
integrated with the LCCS via an existing fiber optic communications link installed by City of 
Arcadia.  

Exhibit 5.16 presents the location of all field devices, system detectors, CCTV cameras, serial 
repeaters, consolidation points and location of the LCCS. 

The City of Arcadia will require a dedicated 1.544Mbps communication link to the Sub-Regional 
TMC for C2C communication.  The communication link will carry the IEN workstation 
information back to the Sub-Regional TMC.  This link may also be used to share video images 
from the CCTCV cameras.  Table 5.16 provides the breakdown of cost and field equipment and 
associated costs to deploy the F2C and C2C conceptual communications network and 
maintenance for 10 years.  As shown, the estimated cost for F2C is $257,022.50 and for the C2C 
communication is $39,158.70.  
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Exhibit 5.16 – City Map of Arcadia 
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Table 5.16 – City of Arcadia Equipment and Costs 
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5.3.3 City of Covina 

The City of Covina has total of sixty-three (63) traffic signals, and five (5) CCTV cameras that it 
is planning to install.  The CCTV cameras are located along Azusa Ave.  In order to simplify the 
communication design for the City of Azusa the following traffic signals have been assigned to 
City of Covina: 

• Arrow Hwy and Cerritos Ave 
• Arrow Hwy and Citrus Ave 

In addition to the signals from City of Azusa, the following signals from the City of West Covina 
have been assigned to the City of Covina communications network: 

• Azusa Canyon and San Bernardino 
• Badillo and Vincent 

The City of Covina does not have any existing communication infrastructure; therefore the 
recommended F2C communication infrastructure will consist of an Agency-owned wireless-
based and DSL network.  There will be total of twelve (12) consolidation points not including 
the LCCS. Four (4) of the consolidation points will be interconnected to consolidation point ten 
(10) via an Agency-owned wireless network.  Consolidation point ten (10) will be integrated 
with the LCCS via leased DSL circuits due to limited line of site from the consolidation point.  
Five (5) of the consolidation points will be interconnected to consolidation point four (4) via an 
Agency-owned network. Consolidation point four (4) will need to be integrated with the LCCS 
via leased DSL circuits due to limited line of site from the consolidation point.  The remaining 
three (3) consolidation points will be connected to LCCS via Agency-owned wireless network. 

Exhibit 5.17 presents the location of all field devices, system detectors, CCTV cameras, serial 
repeaters, consolidation points and location of the LCCS. 

The City of Covina will require a dedicated 1.544Mbps communication link to the Sub-Regional 
TMC for C2C communication.  The communication link will carry the IEN workstation 
information back to the Sub-Regional TMC.  Table 5.17 provides the breakdown of cost and 
field equipment and associated costs to deploy the F2C and C2C conceptual communications 
network and maintenance for 10 years.  As shown, the estimated cost for F2C is $740,382.50 and 
for the C2C communication is $39,158.70.  
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Exhibit 5.17 – City Map of Covina 
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Table 5.17 – City of Covina Equipment and Costs 
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Table 5.17 – City of Covina Equipment and Costs 
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5.3.4 City of Irwindale 

The City of Irwindale has total of thirty-two (32) traffic signals and six (6) CCTV cameras.  The 
CCTV cameras are located along Irwindale Ave and Arrow Hwy.  In order to simplify the 
communication design for the City of Azusa the following traffic signals have been assigned to 
City of Irwindale: 

• Irwindale and First St. 
• Irwindale and Gladstone St. 
• Arrow Hwy and Vincent Ave 

The City of Irwindale does not have any existing communication infrastructure; therefore the 
recommended F2C communication infrastructure will consist of an Agency-owned wireless-
based and DSL network.  There will be total of eleven (11) consolidation points not including the 
LCCS.  

Four (4) of these consolidation points would be interconnected to consolidation point five (5) via 
an Agency-owned wireless network. Consolidation point five (5) will be connected to LCCS via 
leased DSL leased circuit.  The remaining seven (7) will be connected to consolidation point one 
(1) via Agency-owned wireless network. Consolidation point one (1) will need to be integrated 
with the LCCS via fiber optic connection 

Exhibit 5.18 presents the location of all field devices, system detectors, CCTV cameras, serial 
repeaters, consolidation points and location of the LCCS. 

The City of Irwindale will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information back to the Sub-Regional TMC.  Table 5.18 provides the breakdown of 
cost and field equipment and associated costs to deploy the F2C and C2C conceptual 
communications network and maintenance for 10 years.  As shown, the estimated cost for F2C is 
$478,592.50 and for the C2C communication is $39,158.70.  
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Exhibit 5.18 – City Map of Irwindale 
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Table 5.18 – City of Irwindale Equipment and Costs 
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5.3.5 City of Rosemead 

The City of Rosemead has total of forty-nine (49) traffic signals and eight (8) CCTV cameras.  
The CCTV cameras are located along Rosemead Ave, Walnut Grove Ave, San Gabriel Blvd, 
Valley Blvd and Garvey Ave.  

In order to simplify the communication design for the City of Rosemead the following traffic 
signals have been assigned to the City of Monterey Park communications network: 

• Garvey and New Ave 

The City of Rosemead does not have any existing communication infrastructure; therefore the 
recommended F2C communication infrastructure will consist of an Agency-owned wireless-
based and DSL network. There will be total of eleven (11) consolidation points not including the 
LCCS.  

Four (4) of these consolidation points would be interconnected to consolidation point three (3) 
via an Agency-owned wireless network.  Consolidation point three (3) will be connected to 
LCCS via a leased DSL leased circuit.  The remaining five (5) will be connected to consolidation 
point ten (10) via Agency-owned wireless network.  Consolidation point ten (10) will need to be 
integrated with the LCCS via fiber optic cable connection.  

Exhibit 5.19 presents the location of all field devices, system detectors, CCTV cameras, serial 
repeaters, consolidation points and location of the LCCS. 

The City of Rosemead will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information back to the Sub-Regional TMC.  Table 5.19 provides the breakdown of 
cost and field equipment and associated costs to deploy the F2C and C2C conceptual 
communications network and maintenance for 10 years.  As shown, the estimated cost for F2C is 
$663,822.50 and for the C2C communication is $39,158.70. 
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Exhibit 5.19 – City Map of Rosemead 
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Table 5.19 – City of Rosemead Equipment and Costs 
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Table 5.19 – City of Rosemead Equipment and Cost (Cont.) 
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5.3.6 City of West Covina 

The City of West Covina has total of ninety-one (91) traffic signals.  In order to simplify the 
communication design for the City of West Covina the following traffic signals have been 
assigned to the City of Covina communications network: 

• Azusa Canyon and San Bernardino 
• Badillo and Vincent 

The City of West Covina does not have any existing communication infrastructure; therefore the 
recommended F2C communication infrastructure will consist of an Agency-owned wireless-
based and DSL network.  There will be total of twenty (20) consolidation points not including 
the LCCS.  

The consolidation points have been divided into six (6) groups primarily to minimize the latency 
to communicate with the field devices and second due to limited line of site from consolidation 
points to the LCCS or next consolidation point.  The first group will consist of five (5) 
consolidation points that would be interconnected to consolidation point seventeen (17) via an 
Agency-owned wireless network.  Consolidation point seventeen (17) will need to be integrated 
with the LCCS via a leased DSL leased circuit.  The second group will consist of three (3) 
consolidation points that would be interconnected to consolidation point fourteen (14) via an 
Agency-owned network.  Consolidation point fourteen (14) will be integrated with the LCCS via 
a leased DSL circuit. 

Group three (3) is located along I-10 Fwy.  These groups of signals do not have any existing 
communication infrastructure or line of sight to any consolidation point, therefore consolidation 
point eleven (11) will be connected to LCCS via leased DSL circuit.  

Group four (4) will consist of ten (10) consolidation points which will be interconnected to 
consolidation point five (5) via an Agency-owned wireless network.  Consolidation point five (5) 
will need to be integrated with the LCCS via fiber optic cable connection. 

The intersection at Citrus and Lark Hill (consolidation point 20) is located remote from other 
signal locations and there is no LOS to any signal repeater site, consolidation point or existing 
communication infrastructure.  It would not be cost effective to connect that intersection to the 
LCCS via leased DSL circuit; therefore it is TransCore’s recommendation to not provide 
communications to this intersection till future communication infrastructure has been installed or 
evaluate this intersection again during the final design phase.  

Error! Reference source not found. presents the location of all field devices, system detectors, 
serial repeaters, consolidation points and location of the LCCS. 

The City of West Covina will require a dedicated 1.544Mbps communication link to the Sub-
Regional TMC for C2C communication.  The communication link will carry the IEN 
workstation information back to the Sub-Regional TMC.  Error! Reference source not found. 
provides the breakdown of cost and field equipment and associated costs to deploy the F2C and 
C2C conceptual communications network and maintenance for 10 years.  As shown, the 
estimated cost for F2C is $1,175,947.50 and for the C2C communication is $39,158.70. 
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Exhibit 5.20 – City Map of West Covina 
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Table 5.20– City of West Covina Equipment and Costs 
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Table 5.20 - City of West Covina Equipment and Costs (Cont.)
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5.4 LEVEL 3 AGENGIES 

Level 3 Agency is defined in the ATMS Alternative Analysis Report (Deliverable 2.5.1.1) as an 
agency that: 

• Agency actively manages its own ATMS and other ITS devices (large amount) 
• Typically AM & PM peak period traffic operations & incidents 
• May support 24/7 operations 

• Agency may operate other Agencies’ traffic signals (Level 1) 
• Agency may “host” other Agencies’ traffic signals (Level 2A) 
• Agency will have a TMC from which to operate its ATMS, the IEN, & other ITS devices 
• Maintains an TMC/LCCS facility to manage ATMS & incident management activities 

• IEN W/S (Regional view) 
• ATMS W/S (Local view) 
• CDI between the ATMS & IEN 

5.4.1 Los Angeles County 
The SGVTF Sub-Regional TMC will be co-located with the LA County Sub-Regional TMC 
located at 900 S. Fremont Ave, Alhambra, CA.  The SGVTF Sub-Regional TMC will house all 
the centralized traffic management components such as SGV IEN site server, SGV IEN corridor 
server, CDI, County TCS server (KITS) and the ATMS workstation, which will allow the 
individual Agencies within the SGVTF to communicate and share information.  

There will be approximately twenty (20) dedicated DSL circuits entering the SGVTF Sub-
Regional TMC from the Agencies.  The communication link will carry the field data and the IEN 
workstation information back to the SGV Sub-Regional TMC.  In order to consolidate and 
integrate the information provided from the field, approximately ten (10) routers with DSL 
modules will be necessary.  

Table 5.21 provides the breakdown of associated costs to deploy the SGVTF Sub-Regional TMC 
conceptual communications network and maintenance for 10 years.  As shown, the estimated 
cost for the Sub-Regional TMC is $177,000. 
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Table 5.21 – SGVTF Sub-Regional TMC Equipment and Costs 
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Table 5.22– Total Cost Summary 
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6. CONFIGURATION MANAGEMENT PLAN 

6.1 PURPOSE OF CONFIGURATION MANAGEMENT PLAN 
The purpose of Configuration Management (CM) plan is to identify and describe the overall 
policies and methods to be used during the life cycle of the system from this initial planning 
through deployment and operation.  The CM plan will provide the basis for uniform and concise 
CM practices for the system.  The CM plan is also a management control mechanism to ensure 
system changes are within the scope of the system design and to also to keep track of the system 
changes and status.  All the field devices such as traffic signal controllers, CCTV cameras and 
system detectors will be included in the configuration management plan.  

SGVTF project consists of many tiers, systems and sub-systems, and it is critical to establish 
interoperability and maintain operation throughout.  The following sections will provide the 
objectives and responsibilities in order to maintain, identify and coordinate the actual design 
changes. 

6.2 OBJECTIVES OF CONFIGURATION MANAGEMENT PLAN 
The objective of CM plan for SGVTF project is to ensure that each Agency involved follows the 
procedure, standards and ensures that all documentations, requirements, system design, testing, 
acceptance testing documents and etc. is accurately being updated per actual physical design of 
the system.  

6.3 RESPONSIBILITIES 
The CM plan for SGVTF project is recommended to be divided into two sections: Local 
authority and Regional authority.  The local authority will be responsible for maintaining, 
documenting the local area infrastructure.  The local authority will keep track of all the changes 
to the existing infrastructure, and the effects if the changes would have on the system design and 
the operation. In addition, the Local authority will ensure the interoperability of the system.  The 
primary devices that the Local authority will be interfacing with are as follows: Traffic signal 
controllers, CCTV cameras, CMS, VDS etc. 

The Regional authority will be overseeing the local authority potential modifications and the 
impact on the overall system design, performance and operation.  Even though the Local 
authority has complete autonomy to make changes to the local system design configuration, they 
must communicate and coordinate the changes through the Regional CM committee to insure 
that all the changes are communicated throughout the SGVTF project and it maintains the 
integrity of the original system design and functionality.  The primary responsibility of the 
Regional authority is to keep track of the potential system changes, system performance, 
operation and IEN network. 
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7. CONSTRUCTION STAGING PLAN 

The purpose of the Construction Staging Plan (CSP) for SGVTF project is to ensure that the 
construction and/or operation are being properly implemented.  In order to keep track of the 
construction phase the CSP will be divided into four (4) phases.  Each phase of the CSP will 
require providing a detail schedule of works by dates and location where work would be 
performed and followed by a completion report of the particular phase. 

7.1 PHASE ONE – INFRASTRUCTURE DESIGN 
During phase one (1), all the field components such as radios, antennas, firmware, fiber optic 
communications devices, IEN workstations, TCS, routers and any other equipment that will be 
necessary to complete the communication link between the field devices, LCCS and the Sub-
Regional TMC should be ordered per specifications.  Final design drawings shall be submitted 
for review and approval.  In addition to the infrastructure design, C2C communication link shall 
be established with the local service provider. The C2C communication link will be a dedicated 
DSL circuit from each Agency to SGVTF Sub-Regional TMC located in LACODPW building.   

Two (2) week look ahead detailed schedules should be provided for review and approval, in 
addition a four (4) week look ahead general schedule should be accompanied the detailed 
schedule.  

7.2 PHASE TWO – COORDINATION AND INSTALLATION 
Phase two (2) and one (1) should happen simultaneously.  Any improvements to any controllers, 
LCCS, traffic signal poles and/or any construction needed for preparation and installation shall 
be completed. In addition any Memorandum of Understanding (MOU) between Local Agencies 
and LA County should be submitted for review and approval.  

Two (2) week look ahead detailed schedules should be provided for review and approval, in 
addition a four (4) week look ahead general schedule should be accompanied the detailed 
schedule. 

7.3 PHASE THREE – INSTALLATION AND INTEGRATION 

Prior to phase three (3), the installation of all field components such as radios, antennas, 
firmware and etc. should be installed and pre-tested.  All level 1, 2A and 2B Agency field 
devices shall have communication with the LCCS and Sub-Regional TMC.  The communication 
link between the IEN workstations shall be tested for C2C communication.  

Two (2) week look ahead detailed schedules should be provided for review and approval, in 
addition a four (4) week look ahead general schedule should be accompanied the detailed 
schedule. 

7.4 PHASE FOUR – TESTING AND TRAINING 
The final phase includes overall system testing and system training.  Upon successful completion 
of integration and testing, the IEN should be tested and verified that each field device can receive 
and transmit data back to the LCCS and/or Sub-Regional TMC. This test shall include C2C 
communication.  In addition to testing, training session shall be conducted for each Agency 
users.  The training shall consist of but not limited to basic operation and maintenance operations 
of the system 
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