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PRELIMINARY IMPLEMENTATION PLAN

1.0 Implementation Plan Components

The following documents the “Preliminary Implementation Plan” which has been developed in
accordance with “Attachment A, Supplemental Scope of Services for Development of a
Preliminary Implementation Plan for the Baton Rouge TMA Advanced Traffic Management
System for Early Deployment of Intelligent Transportation Systems”. The above referenced
Supplemental Scope of Services was developed consistent with the “Implementation Plan”
requirements documented in 23 CFR 655.409(f). The purpose is to address key issues and
document strategies, methods and agreements which will be utilized to implement and operate
the planned ITS Deployment as defined in the “ITS Early Deployment Plan” for the Baton
Rouge TMA, including system design issues, procurement methods, institutional arrangements,
and personnel and budget resources.

1.1 Deployment Approach

During the project design phase, as the full implications of using specific hardware/software
systems come more into focus, it may be necessary to rethink some of the decisions reflected in
prior planning. It is fully appropriate, in fact, it should be viewed as a responsibility, to make
trade-offs and appropriate changes in the project at that point in the project development process.

There are two general approaches typically taken in deploying advanced transportation
management systems, the full deployment approach and the staged project approach. Under the
full deployment approach the entire Advanced Traffic Management System (ATMS) is deployed
under one construction contract.

The “Staged” project approach entails an incremental deployment, in which separate contracts
are awarded for the construction of a number of stand-alone subsystems, which when completed,
will comprise the comprehensive ATMS.

The “Full Deployment” approach requires higher levels of annual funding, which are often
difficult to secure, and the operating staff must be capable of immediately operating the entire
system all at once with no time for staff to grow into that level of operation through operating
smaller, less complex subsystems.

Due to limited financial resources and the limited ITS operations expertise, the “Staged”
implementation process will be utilized for ITS deployment in the Baton Rouge TMA consistent

with the ITS Early Deployment Plan.

The “Staged” or “Incremental” approach includes construction of a series of projects, each
consisting of a stand-alone subsystem capable of delivering benefits, under separate contracts
over a period of time. Each subsequent subsystem is integrated with those that have preceded it,
evolving into a comprehensive ATMS. Under this approach, available funding level concerns
are minimized as projects are implemented over a period of time consistent with available
funding levels. There is also the opportunity to select the most visible and beneficial projects of
which there is a high probability of early success. Systems also come on-line at a more
manageable pace. The advantages associated with this “Staged” or “Incremental” approach
include the following:
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PRELIMINARY IMPLEMENTATION PLAN

. Ability to implement the program in phases consistent with funding levels.

. Allows staff skills and operational procedures to evolve over time, beginning with
minimized complexity and evolving into a more sophisticated operational system.

. This concept also allows for the building of inter-agency working relationships
concurrent with the evolution of the system.

. Concepts of ITS freeway and incident management are allowed to grow and
mature as the overall system evolves.

J Traffic management measures are introduced to the public in smaller, perhaps
more acceptable, increments.

. As the initial system evolves, realistic accounts of maintenance requirements,

reliability of system equipment, and system Operations and Maintenance (O&M)
costs are determined allowing for better evaluations of future deployment.

1.2 System Designer

Due to the complexity of the system and in-house expertise constraints, Consultant Services will
be utilized. In order to meet the proposed schedule for implementation of Phase I of the Freeway
Management Component (LA 1 to the I-10/I-12 Interchange), it is recommended that the
procurement process for a System Manager (see Procurement Methods, Section 2.0) begin in the
early spring of 1999. At that point, both the Early Deployment Study and the Preliminary
Implementation Plan will be finalized. Items which should be included in the scope of work for
the System Manager, are as follows:

J Development of plans and specifications for field deployment of equipment
including:
Q CCTYV cameras and associated structures.
Q Vehicle detection stations.
Q Variable message signs and associated structures.
Q Cabinets and controllers.
a Power distribution systems.
Q Required communications equipment and distribution system.

J System Integration — The System Manager will also be responsible for system
integration including specification of hardware and associated firmware at the Traffic
Management Center for operation of equipment deployment in the field as well as
development of project specific software as required for system integration.

J Development of operational guidelines in cooperation with the Advisory
Committee, (See Section 3.0) and to provide training for systems operation to ATMS
staff.

1.3 System Design Life

The ITS Early Deployment Study proposes implementation of the Baton Rouge ITS system over
the next 20 years (1998 — 2018), with the majority of the ITS infrastructure being implemented
in the initial 10 year period depending on the availability and programming of financial
resources. While the functional operating life of the proposed ITS System for deployment may
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exceed 30 years, this time frame was utilized as a reasonable estimate of the functional operating
life of the system to calculate projected returns on investment. For purposes of this Preliminary
Implementation Plan, the analysis period will begin in the year 1998, and extend through year
2027. Utilizing a 30 year design life and project costs from the ITS Early Deployment Study, an
economic analysis was preformed to identify ranges of reasonable projected returns for the
investment,

1.3.1 Preliminary Benefits to Costs Analysis of ITS Deployment

As noted in the ITS Early Deployment Plan, benefits are anticipated in the forms of reduced
crashes and corresponding fatalities, bodily injuries, property damages, travel-time savings and
increased throughput and user satisfaction. Not all of the benefits anticipated by the deployment
of an ITS System in Baton Rouge can be readily quantified. Some benefits (e.g., user
satisfaction and psychological benefits from reduced traffic) can only be qualitatively described,
and still other benefits (e.g., the reductions in fatalities from reducing the response times of
emergency personnel at accident scenes) are difficult to estimate.

The most important anticipated benefit from the deployment of an Advanced Traffic
Management System (ATMS) in Baton Rouge is enhanced safety of vehicle occupants.
Enhanced safety can be described by reduced fatality and bodily injury rates on major corridors.
Accident reduction rates associated with the deployment of freeway management systems, ramp
meters and other ITS components for various municipalities in the United States are provided in
the Baton Rouge ITS Early Deployment Plan. These accident-reduction rates range between 5
and 50 percent for freeway management systems and other ATMS components on freeways.'
Additionally, based on another source, it is estimated that accident rates could be reduced by as
much as 20 percent on arterials from the implementation of the advanced traffic signalization.?
The benefits estimate completed for the deployment of the Baton Rouge ATMS utilized accident
reduction rates on freeways, US 190 and US 190/61, assumed to be between 5 and 10 percent,
where 5 percent was the conservative scenario and 10 percent is the more moderate scenario.
The accident reduction rates on uncontrolled-access (full-access) facilities was assumed to be
either 5 percent (conservative) or 10 percent (moderate). These rate ranges were used as a
sensitivity analysis to provide a reasonable series of projected benefits associated with ITS
deployment. The analysis determined that the benefits and associated benefits to costs ratio are
very sensitive to changes in the assumed accident reduction rates.

Accidents or crashes result in property damages and sometimes bodily injuries and/or fatalities.
The Federal Highway Administration (FHWA) regularly reviews the benefits of highway
improvements using 1) empirically-derived accident-reduction rates for different types of
highway improvements and 2) monetary value assumptions for each incident type as listed in
Table 1.1

'FHWA. 1997. ITS Benefits: Continuing Success and Operational Test Results. p. Xi.
? Kentucky Transportation Research Program. 1985. Development of Accident Reduction Factors. Research

Report UKTRP-85-6.p. 64.
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Table 1.1 — Estimated Costs of Highway Crashes

Property Damage $2,254 $5,836
Only

Bodily Injuries $60,262 $90,470
Fatality $3,110,565 $3,539,312

Note: Costs were adjusted from 1988 dollars to 1998 dollars with the gross
domestic product price deflator ratio (1998:1988) for this period.

Source: FHWA. 1991. The Costs of Highway Crashes. Publication No. FHWA-
RD-91-055, June. Technical Summary.

Accident rates for State-maintained roadways within the boundaries of the study area were
obtained for the period between 1993 and 1996. These comprised the majority of the major
Baton Rouge arteries. Data was averaged over this time period by the following categories: 1)
accidents resulting in property damages only; 2) accidents resulting in bodily injuries, and 3)
accidents resulting in fatalities.

Aggregate average number of accidents on this partial network (i.e., excluding the streets
maintained by the City of Baton Rouge) during this period was assumed to sufficiently represent
the projected number of accidents on this network in the year 2001, the first year of anticipated
benefits of the Baton Rouge ITS deployment. Accident reduction factors associated with ITS
deployment as previously discussed were applied to these costs, by incident type. The estimated
number of reduced incidents, by type of incident, were then valued by applying the per incident
costs displayed in Table 1.1. Resulting reductions in societal costs of fatalities, injuries, and
property damages (i.e., societal benefits) were then extrapolated into the future by applying the
average annual traffic growth rate for the Baton Rouge metropolitan area. This extrapolation of
accident reduction benefits implicitly assumes that the projected growth in anticipated accidents
will be directly related and equal to the growth of traffic (2 percent per year) and that accident
increases will be proportional among the incident types noted in Table 1.1 throughout the
projection period.

The benefits of reduced travel time associated with the deployment of an ATMS in Baton Rouge
would be comprised of two components: 1) increased average travel speed resulting from
increased driver intelligence regarding route delays, from ramp meter deployment, and the
deployment of advanced traffic signalization, and 2) decreased non-recurring congestion
associated with quicker and more efficient incident verification and deployment of incident
management personnel (i.e., ambulances, police, tow trucks, assistance vehicles, and others) to
traffic incidents resulting in improved clearance times. It is difficult to estimate the differential
effects of these two ITS components. However, based on past studies noted in the Baton Rouge
ITS Early Deployment Plan, advanced incident management can result in substantial delay
savings relative to non-recurring congestion. For this analysis, an aggregate time savings factor
was assumed and arbitrarily distributed between these two components in order to illustrate that
time savings would be a function of both components.

Delay for the entire network was estimated using the difference between the average peak travel
times through all segments of network roadways and the average off-peak travel times through
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all segments of network roadways as documented by the Louisiana State University report titled,
Development of a Congestion Management System Using GPS Technology (November 1996).
Estimated delay by segment was aggregated into a total daily vehicular delay for the
transportation network within the study area boundary. It was assumed that the average
occupancy rate per vehicle is 1.3 persons and that the hourly value of each person’s time equals
an average hourly rate of $11.00, as based on 1996 annual per capita income for East Baton
Rouge Parish.> It was further estimated that delay savings associated with ITS deployment
would be large in the aggregate but relatively small per person. Because small time savings (i.e.,
1 to 5 minutes) cannot be used productively by the average person and has, therefore, a low
opportunity cost, a percentage of the average hourly value of time (as opposed to the entire [100
percent] hourly value of time, $11) was used to determine the associated benefits of travel time
savings to vehicle occupants. Using the American Association of State Highway and
Transportation Officials’ manual titled, 4 Manual on User Benefit Analysis of Highway and Bus-
Transit Improvements (1975), it was assumed that the small time savings realized by vehicle
occupants could be valued at 2.8 percent of the hourly wage, or $0.28 per hour. This
conservative estimate was applied to the estimated aggregate delay and associated delay
reduction to develop a travel timesaving value for a conservative scenario. The full value of the
average hourly wage ($11) was used in calculations for the moderate scenario (Table 1.3).

Benefits were aggregated by year and adjusted to their present value using a discount rate. The
discount rate is a rate that adjusts the value of money at different time intervals for aggregation
and/or comparison within a single time interval. It reflects the real cost of capital of the
investment and is based on the simple axiom that a dollar is worth more to an individual/entity
this year than it is worth to that same individual/entity next year. Several discount rates were
used in the analysis for comparison purposes. These ranged from a conservative 7 percent to a
more realistic 4 percent. Analysis results were relatively insensitive to the discount rate used

within this range.

Costs associated with the ITS deployment are projected among the project years by phase (Near
Term, Mid Term, and Long Term) as described in the Baton Rouge ITS Deployment Plan, and
by type (investment versus operations/maintenance costs). Costs, by year, were aggregated for
comparison to the benefits summary. Only public expenditures were considered for this
analysis, which implicitly assumes that all benefits projected in the analysis would be solely
attributable to the public investments and operations noted in the analysis and not attributable to
private consumer purchases, which are not accounted for in this analysis. Although private
investments of equipment would be purchased by consumers through the purchase of future,
already-equipped vehicles or after-market equipment packages, the conservative accident
reduction rates and travel time saving assumptions made for this analysis provide some latitude
for the omission and difficult-to-estimate private consumer costs. As completed for the projected
benefits, costs for different years in the project period were adjusted to the present value for
comparison in one project year.

? U.S. Department of Commerce. Table CA 30, Regional Economic Profiles, Bureau of Economic Analysis.
Washington, D.C.Obtained from the Internet in January 1999.
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Discounted benefit and cost streams for the projection period (30 years) were then aggregated
and compared to one another, resulting in a ratio of the discounted, projected benefits of the
project to the discounted, projected costs of the project. Based on the sensitivity analyses
conducted using different accident reduction rates and discount rates, the anticipated benefit to
cost ratio for the Baton Rouge ITS Deployment is projected to range between 3.8 (conservative)
and 9.4 (moderate) as noted in Tables 1.2 and 1.3. This resulting ratio may be simplified and
interpreted to read that for every public dollar spent on the ITS deployment, society would
realize between $3.80 and $9.40 dollars of benefit.

It should be noted that several benefits and costs were not estimated and incorporated into these
preliminary benefits to costs analysis conducted for the Baton Rouge ITS Deployment.
Although time savings benefits associated with improved incident management coordination was
estimated, the associated reduction in fatalities due to more rapid emergency response was not
estimated. Additionally, the time savings benefits to riders of Mass Transit (buses) was not
estimated, and the potential decreases in long term automobile insurance premiums was not
estimated. Finally, the salvage value of equipment and property for the ITS at the end of the
project analysis period (a 30-year horizon) was not calculated or included as a benefit for this
analysis, because, among other reasons, most equipment is computer equipment that depreciates
much more rapidly than other capital.

The only reasonably foreseeable costs that were not estimated and incorporated into this analysis
were the private, consumer equipment purchases that will be necessary to gain the full benefits of
the proposed ITS system in the Mid-and Long Terms and the opportunity cost associated with
the expenditures of funds on the Baton Rouge ITS. Opportunity costs are the net benefits of the
next best alternate use of project funds. In many investment decisions, this opportunity cost is
the return on a stock, bond, or other interest-bearing investment. By using the noted funds on
ITS deployment, other productive uses of these monies would be foregone. No attempts to
evaluate competing projects for these monies were made for this analysis; therefore, no
opportunity costs of this investment can be reasonably estimated.

Despite these exclusions and corresponding limitations, this cursory analysis of projected
accident reduction and time savings benefits, and public expenditures suggests that the
deployment of the proposed ITS system is likely to be of greater benefit to society than cost to
society.
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PRELIMINARY IMPLEMENTATION PLAN

1.4 System Coverage

The system coverage identified in the Baton Rouge ITS Early Deployment Plan (20 year
horizon) incorporated two main transportation networks, the interstate system and primary
arterial streets. The ITS freeway and incident management system is primarily geared toward
the interstate network. Advanced surface street control is typically associated with the arterial
street system. The system coverage defined in the ITS Early Deployment Plan over the 20 year
horizon for the interstate system is as follows:

o I-10 — fully instrumented from LA 1 to Seigen Lane with remote capabilities
extending to LA 415 to the west and Highland Road to the east.

o I-12 — fully instrumented from the I-10/I-12 interchange to O’Neal Lane with
extended remote capabilities to Range Avenue to the east.

o I-110 - fully instrumented from the I-10/I-110 interchange to Harding Boulevard
with remote capabilities to Scenic Highway.

o US 190/61 (Airline Highway) — while US 190/61 is not an interstate highway, due
to substantial traffic volumes, significant congestion, and numerous grade
separations (semi-controlled access) this roadway was identified to be fully
instrumented from I-12 to LA 1 with remote capabilities in the vicinity of the LA
415 intersection.

Arterial street coverage defined in the ITS Early Deployment Study over the next 20 years is
inclusive of the corridors identified as part of the Advanced Surface Street Control upgrade and
integration program. (See Appendix “A” for a listing of corridors.) Arterial street coverage
includes all designated Congestion Management System corridors within the Baton Rouge TMA
and other identified primary diversion routes.

The system design life designated in Section 1.3 is 30 years, with the system design life
extending through the year 2027. While no planning or funding has been programmed, there is
the potential for system expansion beyond the deployment documented in the ITS Early
Deployment Plan over the next 30 years. Primary candidate routes for expansion of the Freeway
and Incident Management Systems include extending coverage eastward along I-12 to LA 447
and eastward along I-10 into Accension Parish. Any further expansion of the Advanced Surface
Street Control System would be consistent with the Congestion Management Systems planning
process and future incident management planning efforts relative to diversion routes.

There are two (2) ongoing studies relative to ITS deployment within and/or adjacent to the
defined coverage area: 1) the Commercial Vehicle Operations (CVO) Study, New Orleans to San
Antonio and 2) ongoing planning efforts to deploy a Motorist Information System (dynamic
message signs) adjacent to elevated sections of I-10 between Baton Rouge and Lafayette.

The first phase of the CVO Study which was sanctioned by FHWA in cooperation with LDOTD
and TXDOT is complete with a Phase II of the study being initiated. The focus of the study was
to enhance CVOs via ITS systems deployment in the I-10 corridor between San Antonio and
New Orleans. As previously stated in the ITS Early Deployment Study, ITS CVO initiatives are
primarily statewide initiatives and typically not specific to any one urban area or region.
However, CVO ITS Market Packages do have relationships to local and regional ITS systems.
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While no specific CVO ITS deployment recommendations were established in the first phase of
the CVO study, future recommendations may include deployment of ITS CVO Market Packages
affecting Interstate 10 and the segments within the Baton Rouge TMA. Considering this and the
importance of efficient CVO operations within the region, the Baton Rouge area-wide ITS
architecture has been developed as an open, interoperable system to accommodate the following
prioritized statewide CVO ITS Market Packages: CV Administrative Process, Electronic
Clearance, Weigh-In-Motion, Hazmat Management, and Fleet and Freight Administration.

As part of the ITS planning process for implementation, the MPO for the region, CRPC, the
City/Parish and LDOTD will participate and/or actively attend stakeholder meetings and provide
input into the development of the second phase of the CVO Study of I-10 from New Orleans to
San Antonio. ITS CVO recommendations adopted by State Administrative, Regulatory and
Enforcement agencies, where applicable, will be integrated into the Baton Rouge area-wide ITS
program.

The second related ITS planning initiative is development of a motorist information system using
dynamic message signs (DMS) for the segment of I-10 from Lafayette to Baton Rouge, which is
being considered by the LDOTD. While no final implementation decisions have been made
relative to the exact location, type and communications to be utilized, serious consideration is
being given to this concept due to the potential for hazardous weather conditions and incidents
on this lengthy elevated section of I-10 and the limited points for access and exit. LDOTD is
currently considering the location from which this motorist information system would be
operated. One option is to operate the remotely located DMS from the proposed Traffic
Management Center on Harding Boulevard, utilizing wireless communications.  Several
remotely located DMS along the interstate system within the Baton Rouge TMA are planned for
deployment as part of the ITS Early Deployment Plan. Provisions have been made to operate
these signs from the ATM-EOC on Harding Boulevard. The ability to remotely operate
additional DMS deployed on I-10 between Baton Rouge and Lafayette from the ATM-EOC can
be accommodated utilizing the defined operations and staffing scenario identified in Section 4.0.
The LDOTD will work closely with the Baton Rouge ATM-EOC operations personnel to assure
interoperability and compatibility with planned deployments and operations of the Baton Rouge
Advanced Traffic Management System.

For purposes of this Preliminary Implementation Plan, the defined coverage area commensurate
with the system design life will be the deployment limits and coverage identified in the ITS Early
Deployment Plan with expanded coverage of the interstate eastward along I-12 to LA 447 and
eastward along I-10 through Ascension Parish. LDOTD, the City/Parish Government and CRPC
will work closely together to determine if coverage should be expanded along I-10 westward past
LA 415 as part of the Baton Rouge area wide ITS program.

System coverage of the arterial street system will be consistent with the arterials identified for
inclusion into the Advanced Surface Street Control Plan identified in the ITS Early Deployment
Plan and as included in Appendix A.

URS Greiner Woodward Clyde, Inc. 1-10 January 1999



PRELIMINARY IMPLEMENTATION PLAN

1.5 System Design and Operations/Maintenance Philosophies

The center of operations for the Advanced Traffic Management System (ATMS) will be the
Traffic Management Center (TMC) located within the ATM-EOC on Harding Blvd.

The TMC is scheduled to open in December of 2000 concurrent with an operational “Interim ITS
Surveillance and Information Dissemination System” as defined in the ITS Strategic Deployment
Plan for the Baton Rouge TMA. The “Interim System” will be operated for approximately 18 to
24 months or until the “Near Term Deployment” is completed and functional.

During the “Interim Phase” the TMC will operate five days per week, Monday through Friday,
from 6:00 AM to 7:00 PM. This will assure complete coverage of both the AM and PM peak

traffic periods during the work week.

Once the “Near Term Deployment” along Interstate 10 from LA 1 to the I-10/I-12 interchange is
complete, the TMC days of operation will be expanded to seven days per week. Weekday
operations will continue from 6:00 AM to 7:00 PM, and weekend operating hours will be from
8:00 AM to 6:00 PM. This operating scenario is envisioned to continue through the mid-term.
For details regarding organization, staffing, job functions and shifts refer to Section 4.0.

Procedures and policies relative to the management of severe weather conditions and special
events will be established by the Advisory Committee (see Section 3.0, Institutional Issues) prior
to the opening of the TMC. The ATMS Manager, who will reside at the TMC, will be
responsible for both the ATMS operations and maintenance.

Maintenance of equipment, hardware and software within the TMC as well as equipment
deployed in the field associated with the Freeway and Incident Management System will be
provided via an agreement with a contract maintenance service provider. The provider will
supply labor, parts and spare parts storage capability for preventive and general maintenance
functions.

Operations and maintenance (both city and state owned signals) of the computerized traffic
signal system associated with the Advanced Surface Street Control Program as defined in
Appendix A will continue to be performed by the City/Parish Traffic Engineering Division via an
existing agreement with LDOTD. The agreement will be modified as necessary to include
additional signalized intersections not currently included in the existing agreement as the
corridors are upgraded and integrated into the regional ITS system. Maintenance will continue
to be performed from the City/Parish Traffic Engineering and Maintenance Facility on Chippewa
Street. The Advanced Surface Street Traffic Control System will be fully operable from both the
regional TMC on Harding Boulevard as well as from the Chippewa Facility.
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1.6 System Architecture

1.6.1 Introduction

The regional, high-level system architecture for the Baton Rouge TMA was developed in the ITS
Early Deployment Study. The system architecture provides the overall integrating framework
for the implementation of ITS in the region.

The development of the system architecture has been accomplished through a controlled,
iterative process through which the Baton Rouge needs were understood, requirements were
developed and candidate solutions evaluated. The result was a conceptual system model, which
is the most appropriate and effective in addressing the identified needs.

In order to ensure the interoperability of various ITS projects and programs being developed and
deployed around the United States, Congress directed the USDOT to promote national ITS

compatibility.

The National ITS Architecture Development Program was initiated by the USDOT in
September, 1993. As a joint effort between USDOT and ITS America, its vision was to provide
an architecture that would facilitate compatibility of ITS systems across the country and serve as
the framework for ITS deployment over a 20-year period.

Initial development efforts provided for consensus-based input. The goal was to provide for
flexibility as ITS develops over time by not creating a specific design. Instead, the National ITS
Architecture Development Program sought to develop a framework that would accommodate a
wide range of system designs and various levels of implementation. This was accomplished by
defining key elements required for ITS functions, the allocation of functions to specific
subsystems and by defining the interfaces and how information flows among and between the
transportation management systems/centers, vehicles, and roadside infrastructures.

The National ITS Architecture Program has completed the development of the initial ITS
architecture. The Baton Rouge architecture has been developed by the design team within the
framework of the National ITS Architecture.

1.6.2 Description of the National ITS Architecture

The National ITS Architecture is a framework upon which any ITS deployment can be built. An
architecture is a blueprint and guideline. In this case it is for an Intelligent Transportation
System composed of multiple subsystems. The developers created its unique structure to provide
for the interrelationships between the potential subsystems and the functional requirements of the
subsystems for implementing the various user services.
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In developing this framework it was allowed that the type of subsystems to be deployed and the
user services to be supported should be deployment specific. The inclusion or exclusion of any
one or multiple subsystems will not prevent this architecture from providing guidance. The
architecture subsystems are broken-down into individual equipment packages, which provide
specific functional requirements. The level or extent of a subsystem’s deployment is determined
by the specific equipment packages included in the deployment. In addition, the framework was
designed to support an open-structure format, which could provide for the developed inclusion of
any legacy systems and can support existing inter-jurisdictional relationships.

1.6.3 Development of the Baton Rouge System Architecture

The Baton Rouge system architecture has been developed through an iterative process of
stakeholder inquiry, system investigation, system evaluation, analysis, and design. The
recommendations of this architecture and the Baton Rouge ITS Deployment are based upon a
joint effort between numerous stakeholders within the Baton Rouge community, the East Baton
Rouge (EBR) City/Parish Government, Capital Region Planning Commission (CRPC), LDOTD
and Consultant (URS Greiner Woodward Clyde).

1.6.4 Development Process

The first step toward defining the Baton Rouge ITS concept involved a “Goals and Objectives”
workshop. Statistical results of this workshop helped to identify and prioritize the goals of the
local community, which could be enhanced through the application of ITS technologies.
Numerous meetings with key stakeholders and industry participants were held to gain valuable
input from the local perspective. An assessment of the Baton Rouge Incident Management
Program was performed. Current and projected activities were evaluated and recommendations

for future activities were made.

An analysis of the Baton Rouge Congestion Management Plan and the congestion model along
with a review of the Financially Constrained 20-year Plan provided insight into the perceived
transportation infrastructure deficiencies. This analysis provided the foundation for identifying
the primary or priority corridors for ITS implementation.

An investigation into the regional traffic signal system and the Computerized Traffic Signal
Improvement Program provided the background for mapping future traffic signal improvements
into the proposed regional ITS network. :

An equipment inventory and architectural mapping of the existing operational and
communication structures which support the City/Parish Emergency Management Agencies was
performed. These elements were reviewed for potential inclusion and integration into the Baton

Rouge ITS Deployment structure.

URS Greiner Woodward Clyde, Inc. [-13 January 1999



PRELIMINARY IMPLEMENTATION PLAN

1.6.5 Building Upon the National ITS Architecture Framework

The National ITS Architecture provides the framework for developing and deploying ITS
technologies and improved management techniques. As part of its format, a common set of
definitions, subsystems, data flows, and data flow definitions from which to describe ITS
systems and services have been developed with the perspective of a 20-year full ITS deployment.

During the first phase of the Baton Rouge ITS deployment, emphasis is directed at the following
four levels:

o Construction of core ITS infrastructure,

o Integration and further development of the existing “Interim” ITS operational
systems,

o Integration and program development for the planned ITS elements, and

o Utilization and integration of existing Baton Rouge systems and platforms.

The primary Baton Rouge user service requirements are defined based upon the primary user
service bundles associated with supporting local objectives and goals. The Baton Rouge user
service requirements were then mapped into the National ITS Architecture’s fifty-three (53)

market packages.

The mapping process resulted in identification of twenty-three (23) specific Baton Rouge market
packages for deployment in the long-term, 20-year, scenario. Further refinement identified
“early market packages”, which may initially be deployed in the Baton Rouge area. Key factors
in relation to the benefit for initially deploying these specific market packages include the
following:

o Ability to satisfy fundamental requirements which enable implementation of other,
more advanced, packages over time to meet local needs.

e Ability to be implemented with existing technologies and standards and exhibits
limited non-technical risk.

e Ability to provide framework for integrating legacy ITS elements.

e Have demonstrated tangible benefits within implementations elsewhere in US.

Market packages are composed of specific equipment packages and set relationships between
subsystems. Equipment packages are identified with specific subsystems. All the equipment
packages associated with a subsystem may not be assembled within the initial phase or phases of
an ITS deployment. The role or character of a subsystem is based upon the actual equipment
packages deployed. This role can be designed to develop over time.

The Physical Architecture assigns the logical processes to the physical subsystems and service
packages but it is the physical subsystems, which are deployed that actually perform the
transportation functions.
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1.6.6 Legacy ITS Elements and Existing Baton Rouge Systems

The National ITS Architecture provides a natural framework for integrating local systems and
developing a regional architecture. The regional architecture for the Baton Rouge ITS
deployment attempts to balance the existing infrastructure and conditions with the proposed ITS

infrastructure and planned functionality.

As a preliminary step, the existing and currently programmed systems and platforms within the
Baton Rouge area were mapped to the National ITS Architecture blueprint or “Sausage
Diagram”. This mapped structure identifies the potential for integration of legacy systems to the
Baton Rouge ITS deployment as it is implemented over time.

The existing ITS elements, planned ITS elements, and existing Baton Rouge Systems and
Platforms are identified in the following:

Baton Rouge Legacy ITS Elements

The inventory of existing and planned ITS elements provide the starting point for ITS
deployment in the Baton Rouge area. Independently developed and deployed, these individual
elements have the potential for being brought together and developed into an “Interim” ITS
Operational System. Currently the existing ITS elements are, at best, loosely interconnected
operationally. Their impact and benefit to the public will be improved within the structure belng
developed for the Baton Rouge ITS deployment.

The Existing ITS Elements and/or related systems include:

Advanced Traffic Signal Control Systems.

Traffic Signal Preemption. (triggered locally)

Motorist Assistance Patrols. (two patrols, limited coverage)

Vehicle Detection. (limited locations)

Incident Management Program/Plan. (ongoing development)

Highway Advisory Radio. (four sites)

Portable Dynamic Message Signs. (local control, used in construction zone)

The Planned ITS Elements include:

City/Parish Geographic Information System. (GIS)

Automated Vehicle Location (AVL) System for Emergency Vehicles.
Automated Vehicle Location (AVL) System for Motorist Assistance Patrols.
Automated Vehicle Location (AVL) System for Para-Transit Vehicles.
Automated Vehicle Location (AVL) System for Fixed-Route Transit Vehicles.
Electronic Fare-Card Program for Para-Transit Vehicles.

Electronic Fare-Card Program for Fixed-Route Transit Vehicles.

Interim Closed Circuit TV Camera Locations. (potentially five locations)
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Baton Rouge Legacy Systems and Platforms

The Baton Rouge City/Parish emergency management agencies have developed a comprehensive
operational system for the management of local and regional emergencies. These existing
inter/intra-agency and agency-public communication and coordination platforms provide an
initial interface, which brings together a collection of agencies and systems that will be included
in the Baton Rouge architecture definition.

The Existing Baton Rouge Systems and Platforms include:

Computer Aided Dispatch (CAD) for Emergency Vehicles.
Community Alert (CAL) Notification System.

City/Parish 800 Mhz Trunked RF Communication System.
City/Parish Conventional RF Communication System.
Riverbend Nuclear Power Plant Emergency Notification System.
Contel Weather Monitoring System.

Watershed Monitoring System.

Marine Communications.

National Warning System (NAWAS) Hotline.

Industry Hotline.

Media Hotline.

1.6.7 Architecture of the Baton Rouge ITS Deployment

Identification of Market Packages was selected as the starting point for defining the Baton Rouge
ITS deployment’s functional requirements and system specifications. As the deployment is being
implemented and as the system matures, it is reasonable that the regional goals and objectives
will expand to capture increased functionality from the core ITS infrastructure.

Representation of the Regional Architecture

Based upon the Baton Rouge Strategic ITS Deployment Plan’s near-term and mid-term
programs, the Baton Rouge High Level ITS Architecture may be represented as illustrated in
Figure 1-1. This diagram represents the subsystems which will be deployed; existing systems
which will be mapped to subsystems; and terminators defined by the National Architecture and
that identify the agencies, which will be involved.

The Baton Rouge “Architecture Diagram” represents all potential interfaces to regional agencies
and systems so that potential interface requirements are not overlooked in the Baton Rouge

architecture definition.
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Baton Rouge Market Packages

In planning the Baton Rouge deployment those Market Packages which were identified that
support the Baton Rouge “ITS Goals and Objectives” were selected. They are identified in Table
1.4. Market Packages introduce deployment-oriented ITS building blocks. It is important to
note that Market Packages provided a manageable service-oriented approach to establish Baton
Rouge’s physical architecture definition from the start. In the future more advanced Market
Packages will be able to use components established in this early phase of development.

Table 1.4 - Baton Rouge ITS Market Packages
Numb ckage ~ Market Packa

1 ATMS-01 | Network Surveillance

2 ATMS-03 | Surface Street Control

3 ATMS-04 | Freeway Control

4 ATMS-06 | Traffic Information Dissemination

5 ATMS-07 | Regional Traffic Control

6 ATMS-08 | Incident Management System

7 ATMS-11 | Emissions and Environmental Hazard Sensing
8 ATMS-13 | Standard Railroad Grade Crossing

9 EM-1 Emergency Response

10 EM-2 Emergency Routing

11 EM-3 Mayday Support

12 ATIS-1 Broadcast Traveler Information

13 ATIS-2 Interactive Traveler Information

14 APTS-1 Transit Vehicle Tracking

15 APTS-2 Transit Fixed Route Operations

16 APTS-3 Demand Response Transit Operations
17 APTS-4 Transit Passenger and Fare Management
18 CVO-03 Electronic Clearance

19 CVO-04 CV Administrative Process
20 CVO-06 Weigh-in Motion
21 CvVO-07 Roadside CVO Safety
22 CVO-10 HAZMAT Management
23 ITS1 ITS Planning

* Note: The market packages are separated into the following seven separate categories:

ATMS - Advanced Traffic Management Systems
EM - Emergency Management Systems

ATIS - Advanced Traveler Information Systems
APTS - Advanced Public Transit Systems

CVO - Commercial Vehicle Operation Systems
ITS - Intelligent Transportation Systems Planning
AVSS - Advanced Vehicle Safety Systems
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The Market Packages selected for deployment identify specific elements of the National ITS
Architecture, which will become elements of the regional architecture. Many of the existing
Baton Rouge transportation and emergency management systems, terminators, and system
interfaces are equated with systems and interfaces identified in the National Architecture. In this
manner, the Baton Rouge architecture is based upon the framework of the National ITS
Architecture, but it is modified to account for local systems, services, and structures.

Diagrams identifying subsystems, equipment packages, and architecture flows associated with
each specific market package selected for deployment within the Baton Rouge architecture
definition are represented in Section 6.9 of the ITS Early Deployment Study.

Baton Rouge Subsystems, Equipment Packages and P-Specs

The Baton Rouge architecture definition is based upon a near, mid and long-term deployment
program. These programs identify the component items and descriptions, the associated
equipment packages and the subsystem elements, which will be supporting the programmed
deployment. Refer to Section 9 of the ITS Early Deployment Study for the complete near, mid
and long-term deployment programs which represent the Baton Rouge Architecture definition.

As depicted in the Baton Rouge “Architecture Diagram” the subsystems associated with the ITS
Deployment Program, the legacy and planned ITS elements and all legacy Baton Rouge
City/Parish systems are mapped together to define the Physical Architecture of the Baton Rouge
ITS deployment. Recommendations for the Baton Rouge ITS plan builds itself upon the
principles set forth by FHWA for deploying a “core infrastructure” in a metropolitan area. As
stated by FHWA, “Establishment of the core infrastructure features permits optimal operations
and management of roadway and transit resources through use of currently-available
technologies and strengthened institutional ties.”

The core infrastructure is defined as consisting of seven features which include the following:

Regional Multimodal Information Center
Traffic Signal Control System(s)
Freeway Management System(s)

Transit Management System(s)

Incident Management Program
Electronic Fare Payment System(s)
Electronic Toll Collection Systems(s)

Nk LN~

The physical architecture that has been recommended supports the integration and development
of the first six features of the core infrastructure. The lack of toll facilities within the Baton
Rouge area negates consideration of the seventh feature. Legacy and planned systems and
elements provide an important base for incorporation into the Baton Rouge ITS definition.

The logical architecture definition is defined at two levels. The first level is associated with the
logical architecture and operations of existing systems and elements. The performance
specifications and data flows associated with these systems and elements may or may not meet
the standards requirements of the National Architecture.
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The second level of the Baton Rouge logical architecture is defined by the performance
specifications (p-specs) supported by the equipment packages required for deployment of
specific Market Packages as defined in Section 6.9 of the ITS Early Deployment Study. The final
data dictionary and data flow definitions associated with these p-specs will be developed during
the design and integration phases of the Baton Rouge deployment.

1.6.8 Consistency and Standards Requirements

As identified earlier, the Transportation Equity Act for the 21* Century (TEA-21) requires, as
stated in TEA-21 Section 5206(e), that Intelligent Transportation Systems (ITS) projects
conform to the National ITS Architecture and standards if they are financed using funds from the
Highway Trust Fund (Including Mass Transit Accounts associated with this fund).

Provisions are currently in place, at the federal level, for the development of guidelines to ensure
conformance with the National Architecture and standards. These guidelines are a precursor to
any policy and standard for regulating and ensuring conformity. Provisions are also in place for
the development of a structured approach and representative partnering of federal, state, regional,
and local transportation officials and consultants to oversee the deployment of ITS programs.
The oversight committee is referred to as a Consistency Assessment Team or COAT. It is
recommended that consideration be given to the development of a Consistency Assessment
Team for the Baton Rouge ITS deployment.

As much as it is possible, the approach used for developing the Baton Rouge ITS Architecture
definition paralleled the recommendations made by the National ITS Architecture document. In
anticipation of potential legislative requirements related to consistency the Baton Rouge ITS
Architecture definition is based heavily upon the National ITS document.
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1.7 Integration with Other Functions

The integration of the Traffic Management Center with other systems and operations within the
Baton Rouge TMA is an important consideration. The proposed area wide ITS architecture and
the concept for the Advanced Traffic Management and Emergency Operations Center (ATM-
EOC) promote the concept of integration with existing systems. The ATM-EOC will house Fire,
Police and EMS dispatch; Office of Emergency Preparedness; the U.S. Coast Guard; and the
Traffic Management Center (TMC). Once complete, this facility will be one of the first to
jointly locate emergency and transportation management functions in an effort to provide
integrated management and operations of the regional transportation system. One of the key
components of the ATM-EOC will be the central control room. This room will be the center of
command and control during incidents and emergencies and would be occupied with personnel
from all participating agencies. Agencies, in addition to the ones listed above, which will have a
command workstation in the Traffic Management Center control room include the State Police,
Capital Transportation Corporation (CTC), LDOTD, and FHWA. The central control room
provides all participating agencies with access to video images via video projection devices
located in the control room. This also provides the opportunity for real time emergency
coordination and management from the ATM-EOC facility.

All agencies to be located at the ATM-EOC will be linked via an internal Local Area Network
(LAN) or Ethernet Platform. This in combination with the central control room concept will
allow for the complete exchange of data and sharing of data between the traffic control function
and all other agencies located at the ATM-EOC. For more details relative to the ATM-EOC,

refer to Section 1.10.

The ongoing Motorist Assistance Patrols (MAP) and Roadway Incident Management patrols
(RIM) will be integrated into and coordinated with the Traffic Management Center operations.
Communications between the MAP and RIM patrols with traffic controller personnel to be
located at the (TMC) will be established utilizing radio frequency (RF) communications and/or
wireless cellular/digital service. The combination of a GPS tracking system and communications
with patrol vehicles will allow for real time communication and data exchange relative to
roadway and incident conditions.

While CTC will operate their advanced vehicle tracking system for fleet management from the
CTC Transit Management Center on Florida Boulevard., they will have full access to real time
traffic, roadway and incident data at both their command workstation at the TMC, as well as at
the CTC Transit Management Center on Florida Boulevard, via a leased wireline
communications connection between the two management centers.

CRPC will also require access to data available at the TMC. CRPC will process current and
historic traffic data including traffic volume data, travel speed data, number of incidents and
locations, and accident response and clearance data for the transportation network including
freeways and arterial streets. CRPC will utilize this data to evaluate existing system
performance, plan for future ITS applications, and evaluate the effectiveness of ITS applications
and systems previously implemented.

URS Greiner Woodward Clyde, Inc. 1-21 January 1999



PRELIMINARY IMPLEMENTATION PLAN

1.8 System Components

System components/equipment to be located within the TMC is defined in Section 1.10,
“Advanced Traffic Management and Emergency Operations Center”. The following is a listing
of primary system components needed to perform system functions within the Roadside sub-
systems as defined in the Baton Rouge ITS Area Wide Architecture and the ITS Strategic

Deployment Plan.

Primary components/equipment required within the Roadside Subsystems for freeway and
incident management include the following;:

CCTV cameras and controllers

Traffic detection devices and controllers

Fixed location dynamic message signs and controllers

Ramp meters and controllers

Highway advisory radio transmission stations

Communication hub site equipment

Required power distribution system including transformers, cabling, junction boxes,
and cabinet

[ ]
Primary components/equipment required within the roadside system for surface arterials include

the following:

. Cabinet and traffic controllers
. Traffic detection devices
. Communications Equipment

Detailed specifications for system components will be developed consistent with the National
ITS Architecture Standards where necessary and will be developed in the preliminary and final

design phase.

1.9 Communication Subsystem Design Approach

1.9.1 Interim Phase Communications

As discussed in the ITS Early Deployment Plan, the “Interim Deployment Plan” is comprised
primarily of integrating existing ITS systems and related elements into the ATM-EOC
operations. Remote communications with some of these systems already exist and will be
transferred and integrated into the ATM-EOC operations. Most existing and planned
telecommunication services for “Interim Phase” elements will be through a leased service.

There is one ITS element which is planned for deployment in the “Interim Plan” which is not an
existing ITS system, the planned implementation of CCTV cameras at a few select major
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interchanges and/or intersections within the region. Both leased service and microwave
transmission are being considered for video transmission from these cameras.

The following is a description of “Interim Phase” items and the existing and planned
telecommunications media.

Tabl

1. Highway Cellular Cellular Yes Promotional service
Advisory Radio provided by Cellular
(HAR) One free of charge
2. Vehicle Public Switch Telephone | Public Switch Yes

Detection Service (DSO Type) Telephone Service

Stations (DSO Type)

3. Portable None CDPD Yes Portable DMS to be
Dynamic equipped as required
Message
Signs (DMS)

4. Signalized Public Switch Telephone | Public Switch Yes Continue existing
Intersections Service (DS1 Type) Telephone Service service with
(Master to (DS1 Type) redundant access
TMC) Microwave from TMC

Microwave
5. MAP & RIM RF RF No RF Communications
Patrols City/Parish System
. CCTV Not installed Public Switch Possible
Cameras Telephone
Service (Dedicated T1
Circuit) or Microwave
Transmission
7. Automated RF RF No
Vehicle
Location
System
(EM Vehicles)

1.9.2 Near and Mid Term Communications Subsystem Evaluation

While communication requirements for the “Interim Phase” have basically been established,
additional analysis was performed to further develop the communications design approach for
the near, mid and long term.

As previously noted, communication is the backbone of any Advanced Traffic Management
System (ATMS). Communication requirements are a substantial expense in the cost of
deploying an ITS program. The structure of the regional ITS communication distribution can
involve any number of configurations. Advances in technology, equipment, and communication
accessibility has dynamically changed the options available. System specific evaluations are
necessary and full system optimization involves the balance of cost verses performance. This
section builds on the conceptual communication analysis in the Early Deployment Study and
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provides further analysis and evaluation of the options and the cost/benefits of identified
alternatives for the Baton Rouge ITS Deployment.

Industry Experiences

Until recently, ITS deployments have involved building a communication system for the ATMS.
The trend of building a dedicated ITS communication network has changed. This decision

should be determined on a case by case basis.

Some states and municipalities have found that entering public-private partnerships for resource
sharing, such as bartering freeway right-of-ways for communication fibers, providing the
mechanism for establishing their communication requirements.

Other states and municipalities have found that a lease-build option, or ‘hybrid’ solution, for
meeting communication requirements can significantly reduce the cost associated with deploying
the near to mid term ITS programs.

Detailed break-even analysis of the Maryland ‘CHART’ Program, identified that their break-
even point is as far out as 20 to 40 years. However, it is necessary to keep in mind the design
parameters associated with the ‘CHART’ Program. An equivalent ‘CHART’ design
environment in Louisiana would involve deploying continuous communications between Baton
Rouge, New Orleans and Lafayette, as a minimum. The Baton Rouge ITS deployment involves
a densely distributed network of communication requirements necessary to connect local
freeways and major arterials to the Traffic Management Center (TMC).

Applicable Communication Considerations

There are various options for interconnecting Traffic Management or ITS Centers with the field
components and/or other centers. These include, but are not limited to the following:

e Dedicated Lines

e Leased Lines

e Micro-wave

e Radio

e Cellular Radio (Cellular Telephone)

Dedicated Lines

A privately owned, dedicated line, communications network requires that the owner posses the
right-of-way for every link in the network. The lack of right-of-way narrows the choices in most
communication decisions for private companies. Availability of the right-of-way is an asset to
the City/Parish Government and LDOTD, but makes communication technology decisions more

complex.

Video surveillance for incident management presumes the use of fiber optics for the long haul
(Trunk) and for the cameras in the arterial network. Fiber optic technology surpasses both
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coaxial cable and most twisted-pair links as the technology of choice for both public and private
networks. Decisions related to video picture quality is one issue. The controlling issue is the
communication bandwidth requirement for transmitting the combined data of all the cameras
from the HUB or concentration point to the TMC.

Dedicated lines can be either copper-pair or fiber optic cable. The cost related to fiber cable and
the equipment is now a small factor in the decision. The labor/conduit costs of installation are
now by far the largest cost elements in building the communication network. Advances in
communication technology provide the potential for future high bandwidth video transmission
over copper wire; however, this is not commercially available today. Again the labor/conduit
costs remain the largest cost elements in installation, field functionality being the same.

Leased Lines

The most common form of private communications is leased lines. This service is contracted
from a communications common carrier. The capital cost to install a large communications
system is borne by many users through monthly fees. There is usually an initial installation cost
associated with establishing a service. Available leased lines include voice grade, data grade
analog (1200-6900 baud modem), digital (56 Kbps) and T-1 or high capacity digital (1.544
Mbps). There are higher speed lines available, and in the near future BellSouth will offer
Fractional T-1 with speeds between 56 Kbps and 1.544 Mbps. There are alternative carriers,
which lease service available on their fiber optic cable plant or network.

Leased lines provide a reliable communications solution because of the carrier’s grid redundancy
and the coverage of the carrier's network. BellSouth covers the Baton Rouge region with a grid
redundancy that provides many paths from one location to another. The lease of a public/private
network service provides robustness and rerouting of the signal if one segment of the system
fails. BellSouth has in-house personnel and equipment statewide which can be brought in for
repairs. Privately owned networks contract this service to a local agent, which is of a limited
resource in the Baton Rouge area.

Microwave

Line-of-sight microwave has been used for years to transmit voice data and video by public and
private networks. Microwave technology requires a microwave dish at each end of
communication pair. For example, thirty-three field locations would require sixty-six microwave
dishes, one at each end. This is not reasonable for the fully distributed communication network
that Baton Rouge will require. There are potential frequencies available which would have to be
evaluated on a needs basis and FCC licenses applied for.

Radio

The short range radio industry has experienced much development in the past few years. It is
driven by new competitiveness in communications and new information distribution needs of
industry in general. These advances make low-power radios a practical solution to data
distribution because they are relatively economical, re-use frequencies, and do not require costly
and time consuming FCC licensing for each circuit. The number of radios in a system would be
limited to the number of frequencies available, this is not a viable solution for large distribution
System.
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Radio systems must also have techniques for insuring non-interference with existing radio
networks. One of the most advanced of these newer technologies is Spread Spectrum Radio, a
technique developed for the military in which radio signals are spread over a wide frequency
band at lower power. Only radios with the "spread code" can receive the signal. This allows
frequency re-use and low power output so that there can be many radios in a system without
interference. Several manufacturers now produce spread spectrum radios for applications in the
general communicators market. This technology is capable of carrying compressed (112 Kbps)
video. The continued development of local area network functionally with these devices would
make them suitable for local distribution systems to be incorporated into the overall network.

Infrared

The use of the Infrared spectrum for data communications is largely limited to indoor extensions,
or substitutions for Local Area Networks (LAN) wiring. Infrared technology is only slightly less
subject to the same limitations as visible light; that is, it cannot penetrate solids, fog, or heavy
dust. The largest application of this technology is for TV and VCR remote control and it is
generally suited for those applications with limited environmental requirements. Infrared
technology is not suitable for general use in the Baton Rouge ITS deployment considering the
communications requirements.

Cellular Radio

Cellular radio is a technique for frequency re-use in a large radio communications system. Its
largest implementation, by far, is in mobile telephone networks. Cellular radio gets its name
from the fact that an area is divided into cells which are 2 to 20 square miles in size. At the
center of each cell is a control radio, which handles the network management functions. A radio
requests a frequency over a control channel and one is assigned. The cellular layout permits
frequencies to be re-used in non-adjacent cells. Due to the demand for car telephones, a new,
second generation of cellular systems has emerged, characterized by digital, higher-speed
transmission and enhanced network control. These new systems provide greater bandwidth,
capacity and frequency re-use capability.

Cellular radio techniques for data systems are being developed and expanded. However, new
networks will likely have the same or similar high-rate structure, which makes them uneconomic
for constant connections and high use circuits. Cellular phone usage costs are expensive and are
based upon the amount of communication time. Therefore, use of cellular radio for the ITS
program will likely be limited to specialized niche applications and needs.
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Communications Requirements

The communication requirements associated with the Baton Rouge ITS deployment are based
upon four separate but related platforms. These include, but are not limited to the following:

e Communication between Freeway ITS devices and the HUB point

¢ Communication between Arterial Traffic/ITS devices and the HUB point

e Communication from the HUB points, or communication concentration locations and
the TMC

o Communication between the TMC and all other required City/Parish or State
agencies

The field devices associated with deployment along the freeway and on the arterial streets are
referred to as slave devices. The local interconnection of these devices to a HUB is referred to as
communication distribution, supported by a local distribution network. The command and
control equipment located at the TMC is referred to as master devices associated with operation
of the Advanced Traffic Management System. The regional interconnection of the HUBs to the
TMC is referred to as the long-haul communication link, supported by a Trunk distribution

network.

The concepts and options for building the communications network and/or leasing the
communications is illustrated by the following diagram.

Communication Concepts

Concept1: BUILD

: Distribution Trunk
DFre_ld HUB run Advanced Traffic
evice Options: Options: Management Center
Copper Lease
Fiber Optic Franchise Fiber
Microwave Microwave

Spread Spectrum

Concept 2: LEASE

Lease from Field Cabinets to the Traffic Management Center

Field Advanced Traffic
Device . Management Center
Options:

BellSouth
Communication Vendor

Also, it should be noted that not all of the field devices will be distributed to and from a HUB
location. There are several isolated devices, especially Dynamic Message Signs (DMS), which
lie beyond the proposed physical limits of the of Baton Rouge ITS infrastructure.
Communication with these devices will involve a direct link to the TMC.
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NOTE:  For comparative purposes the Baton Rouge ITS Near Term Deployment Conceptual
Plan will be used for representative communication requirements of the Baton Rouge
ITS program. The Near Term Deployment will tentatively involve the deployment
of, as a minimum, the following field devices:

14 Dynamic Message Signs (10 isolated, 4 in the full coverage area)
24 Closed Circuit Televisions (5 isolated, 19 in the full coverage area)
30+ Vehicle Detection Stations (approximately)

2
8

Ramp Metering Locations
Vehicle Classification Stations (maximum)

Total - approximately 50 field cabinets.

Communication With Field Devices

Field devices identified within the Baton Rouge ITS deployment include, but are not limited to

the following:

Freeway -

Arterial -
[ ]
[ ]

Dynamic Message Signs
Video Cameras

Vehicle Detectors

Vehicle Classification Stations
Roadway/Weather Sensors
Ramp Meters

Highway Advisory Radio

Dynamic Message Signs
Video Cameras
Traffic Signals

These field devices or their controllers will be housed within a field cabinet, which requires
electrical power as well as communication to support field data, video (at camera locations) and
voice. As stated, all field cabinets will require electrical power. Typical industry design for the
provision of power to ITS field devices involves the design of a power distribution plant. A
typical design configuration is presented in the following diagram.
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TYPICAL LAYOUT ALONG FREEWAY

COMMUNICATION

ELECTRICAL
JUNCTION BOX JUNCTION BOX
— A
A >\
” 4" MULTI-DUCT
2” CONDUIT (PVC) Lmouer
DETAIL “A”
) MINIMUM .
18 sy 2" CONDUIT (PVC)
I‘?» ‘13.,
ELECTRICAL SUPPLY
AND
DISTRIBUTION
TRUNK {3 '
» ‘ COMMUNICATION PLANT
3 AND
TRUNK
@ @ DISTRIBUTION

4” MULTI-DUCT CONDUIT (PVC})

Distribution of the power plant within the field provides the opportunity to effect the installation
of a communication plant for the cost of the conduit, communication media and minimal labor.
The labor/trenching costs are a burden of the system’s power requirements, regardless of the
decision to deploy a communication plant. Review of the diagram illustrates the co-location of
the power plant with the communication plant.
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Communication associated with the video cameras will require the greatest amount of
bandwidth. Bandwidth requirements for communication with each of the other field devices can
be accommodated over a standard ISDN circuit. Analog video supporting broadcast quality,
full-motion video at 30 frames per second, requires the most bandwidth. Alternative
communication technologies have been used to transmit compressed digitized video in other
Traffic Management System applications. Maryland DOT utilizes a 1/4 T1 video compression
algorithm (384 Kbps) to transmit images from up to four cameras by multiplexing their signal
over a single Asymmetric Digital Subscriber Line (ADSL). In order to also provide camera
control and vehicle detection at the same location, the maximum number of cameras that can be
supported at this low-end video compression quality is three or less. In addition to the cost of the
ADSL service (per month) is the cost/lease of the video compression/decompression (CODEC)
equipment at each end of the communication link. Costs for a CODEC range from $4,000 -

$8,000 a piece or more.

Field Cabinet Communication Alternatives

There are several alternatives available to provide individual communication service to each
individual cabinet location. Each of these communication links can either be a long-haul link
back to the Traffic Management Center or a distributed link from the cabinet location to a HUB
or concentration point. Potential alternatives include the following:

Leased Service
Use of the City/Parish Franchise Fiber

e Public-Private Partnership
e Microwave

e Spread Spectrum

e Copper line

e Fiber Optic

L ]

L ]

Preliminary evaluation identifies the advantages and disadvantages of each of these alternatives
and helps to eliminate those not suitable for the ultimate Baton Rouge ITS design.

Public-Private Partnership

A Public-Private Partnership for the acquisition of a communication plant involves allowing a
third party access to the ‘right-of-way’ along the freeways in the Baton Rouge area. Federal
Highway Administration (FHWA) workshops related to ‘Communication for ITS Deployment’
have identified that it can take up to two years to finally establish a Parent Tenant agreement for
this Public-Private relationship. This arrangement creates an environment that permits non-
LDOTD personnel to be allowed access to perform system maintenance work within the state
freeway system. Because of the time necessary to establish such a relationship and the potential
liability to the State of Louisiana, it has been decided that this option will not be pursued by the
State of Louisiana for the near term deployment scenario. Options for establishing this
relationship may be re-addressed for the mid to long term deployment.

Microwave

Microwave communication requires a microwave dish at each end of the communication pair.
Microwave communication also requires FCC licensing for each individual communication link.
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The fully deployed Baton Rouge ITS network would require in excess of 100 - 200 microwave
pairs. If the links are to be a long-haul configuration then there would need to be 50 - 100
microwave dishes at the Traffic Management Center. The center will be located near the Metro
Ryan Airport and has FAA restrictions related to RF communication in that area. Use of an
exclusive microwave-based communication system will also require tower construction and/or
device placement. These reasons eliminate microwave as the ultimate communication link to
individual cabinet locations. Microwave should be reviewed for use as the communication
media for interim equipment deployment and for remote equipment locations on a case by case

basis.

Spread Spectrum

Spread Spectrum technology has a limited range of effectiveness of approximately one mile.
The distance from the Traffic Management Center to the I-10/I-110 split is in excess of seven
miles. Spread Spectrum is not an option for the long-haul communication configuration. This
technology is an option for isolated applications such as providing communication to cameras
and detectors on the Mississippi River Bridge. The data would then be transferred back to the
TMC over the landline communication network deployed for the system.

Copper Line

Copper line communications can be deployed or leased. The limitation or practical limits on a
24-gauge twisted pair DS1 line, in one direction, is approximately 18,000 feet. This distance
limitation places requirements for amplifying the signal several times to effect a long-haul
communication configuration, if a copper plant is to be deployed. The bulk of the cost for
deploying the copper plant involves the labor/conduit for installing the physical super-structure.
The marginal cost difference for installing fiber optic cable instead of copper is insignificant
relative to the increase in communication bandwidth. It is recommended that fiber optic cable be
installed during any ‘build’ communication plant deployment.

Copper line communications can be leased from any of the Baton Rouge area’s communication
vendors, including BellSouth. Copper line will not provide the communications bandwidth
requirements necessary to support full motion video, however, it will support compressed,
digitized video. Representative estimated installation costs and monthly costs/fees associated
with leasing the communication service requirements for the projected near term scenario have
been identified.  Full system deployment costs, both initial installation costs and
monthly/annualized costs/fees, will be much higher than those established for the near term
deployment. With respect to a twenty-year life cycle cost, the installation costs are insignificant
estimates. Estimated costs for leasing the near-term deployment scenario are identified in Table
1.6.
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Table 1 6

Prehmmary Estimate of Near Terrn Deployment Lease Alternative Costs
Installation ] v 14

TSDN '3'6 5250 $43.200 ~Extra
ADSL 14 $350 * $125 * $21,000 Extra Extra
Total $13,900 $64,000 unknown unknown

$76,000 - $100,000 | (potential min.)

Total with Redundant Fiber Ring Fees |

Costs identified are representative of current Baton Rouge industry standards and are approximate.
Note: These costs do not reflect the costs (initial and monthly) for integration of the arterial field devices.

The installation costs identified do not include the conduit and installation from the cabinet to the
service connection, nor to the individual field device. The CODEC's are not identified as being
included within the monthly fees or as an initial lump sum equipment cost. Redundant fiber ring
fees identified as an extra cost could add an additional $12,000 to $36,000 to the annualized cost,
as a minimum. Monthly fees identified are based upon current industry quotes and are subject to
change over time. The histories of ‘communication monthly fees’ associated with other ATMS
projects have witnessed some instances where significant increases have been implemented from
the initial negotiated fee. Considering these estimated annual lease costs, plus significant
additional costs associated with related equipment (CODEC’s) and the installation of
communication conduit and cabling from the field cabinets to both the field devices and the
service connection, a leased system for the distribution component appears unreasonable.

Fiber Optic

Fiber Optic line communications can be deployed within the interstate system, but existing
leased fiber optic service cannot be practically provided to each cabinet because of the limited
system coverage of fiber optic plants within the region. However, use of a build fiber optic plant
is reasonable for the distribution system between the individual field devices and the HUB, based
on the fact previously described that a power distribution plant will be necessary and will
provide the opportunity to affect the installation of a communications plant for the cost of the
conduit, communication media and minimal labor.

The practical limits of a single mode fiber are dependent upon the number of times it is spliced
and varies depending upon the operational scenario. Within a long-haul communication
application a signal generated by a Frequency Division Mutiplexor can carry a signal for
approximately 25 miles over 'single-mode fiber optic cable. This distance limitation will not
constrain the design environment of the Baton Rouge ITS deployment for effecting a long-haul
communication configuration. Long-haul communications will be established between the TMC
and the proposed field HUB locations. All of the proposed HUBs are within a 25 mile distance
from the proposed center location. As identified in the 'Copper Line' section, the bulk of the cost
for deploying the fiber optic plant involves the labor/conduit for installing the physical super-
structure. This physical super-structure cost is the same regardless if copper line or fiber optic
cable is installed.
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Leased service over a vendor’s fiber optic cable is based upon the amount of data sent over the
fiber. As an industry standard, the individual fiber optic cables are not leased; bandwidth is
leased. The video data or video images will be generating the greatest amount of data transfer
requirements. This data stream must be available 24 hours a day, 7 days a week, for each camera
deployed. Analogous to a watershed distribution system, a distribution communication plant
would bring the individual data streams from the individual cabinets to a concentration point or
HUB. These data streams would all be combined and transferred to the TMC over the vendor’s
long-haul fiber optic plant, much like creeks and tributaries combining to feed the flow of a river
to the Gulf. In essence, the use of a leased redundant fiber ring from the HUB facility to the
TMC is a viable consideration; however, the use of the City/Parish franchise fiber network must

also be considered.

Leased Service

Issues related to leased service options have been addressed in the ‘Copper Line’ and ‘Fiber
Optic’ sections.

Use of the City/Parish Franchise Fiber

The Baton Rouge City/Parish Department of Public Works has established franchise agreements
with two separate fiber optic vendors. These agreements have resulted in the acquisition of four
(4) dark fibers for the City/Parish within both of these vendors' fiber optic plants. There are
certain restrictions for use of these dark fibers. Communication over these fibers is not inherent
to the possession of the fibers. The vendors do not provide the City/Parish use of their
communication system, switching center and equipment. If these fibers will be used by the
City/Parish, it is necessary to either create an operating communication system that will make
use of the City/Parish’s fiber optic network or lease this service from the vendors.
Communication service costs to the City/Parish, as stated by the fiber optic vendors, will be the
same as if the City/Parish did not have possession of these four dark fibers. There is a
requirement of a five-year minimum contract relationship. There will also be an initial
installation cost along with a monthly lease cost.

The physical layout and location of the two fiber optic networks within the Baton Rouge area is
significant. As a representation of their coverage it is noted that one of the systems includes both
an initial build out of twenty-eight (28) miles of fiber optic infrastructure and a second expansion
of thirty-two (32) additional miles of fiber optic infrastructure. All major arterials within the
Baton Rouge area are covered by these two fiber optic networks. In many cases these corridors
are covered by both fiber optic plants. Those areas, which have dual coverage, provide the
City/Parish with a total of eight (8) dark fibers along that route.
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Both fiber optic vendors have indicated that unless the City/Parish leases service through their
switching center and allows the vendor’s communication devices to provide point-to-point
connection then the City/Parish system will not be supported by the vendor’s Network
Management System (NMS). In order to access the physical dark fibers from any point within
the network there are connection charges as detailed in Table 1.7:

Table 1.7 Franchise Fiber Plant, Connection Costs

W_Existing?~7?Spli’c‘éiEnc_losuré; .1 NewSplice Enclosure
Set-up Fee per set-up $150.00 $150.00
Fiber Splice Cost per Splice $45.00
Splices per connection 8
Total Splice Cost $360.00 $360.00 $360.00
Enclosure Cost NA $500.00
Cost Per Connection TOTAL $510.00 $1,010.00

The two fiber optic plants cross the Baton Rouge area freeways no less than seventeen times.
This proximity allows them to be connected to the communication network deployed along the
freeways. Consideration should be taken to utilize these franchise fibers to support the ITS
communication requirements until the full ITS program is deployed. As the ITS communication
system is developed those devices installed within the City/Parish arterial network can be
connected to the Traffic Management Center over the franchise fibers. This arrangement is
equivalent to a Public-Private Partnership. The difference between the Baton Rouge scenario
and other Public-Private Partnership scenarios is the fact that the right-of-way is property of the
City/Parish instead of the state. Normally the state DOT establishes the relationship.

Near and Mid Term Communications Plant

The near and mid term deployments of the Baton Rouge ITS Program will involve providing full
coverage of I-10 from the I-10 Mississippi River Bridge to Seigen Lane, I-12 from the split to
O’Neal Lane and I-110. Full coverage includes full video coverage as well as full vehicle
detection along all freeway main lines and exit ramps. In addition it will include both Dynamic
Message Signs (DMS) within the full coverage area as well as several remote DMS. An in-depth
evaluation of the alternatives for the ultimate communication system to support the Baton Rouge
ITS deployment is provided in Appendix C. The Appendix C report identifies the proposed long
term or ultimate communications system concept design for the Baton Rouge ITS Project with
associated costs.

The alternative evaluation in Appendix C as well as the information previously documented in
this section indicates that a hybrid type communication system may be the most effective for the
planned ITS deployment in the Baton Rouge TMA for the near and mid term deployment
scenarios. The hybrid system would consist of a combination of “build” and use of a public
private partnership (use of the franchise fiber network).
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The build component would be associated with the distribution system between the field devices
and the HUBs. As previously noted, a power distribution plant will be required to service the
field equipment deployed within the interstate R.O.W. The labor and trenching costs are a
burden of the system’s power requirements, regardless of the decision to deploy a
communication plant. By utilizing a common trench for power and communications, the
effective cost of installing the communications plant is significantly reduced only requiring
conduit, communication media and minimal labor. Also, due to the insignificance of the cost
differential between copper and fiber optics relative to the increase in communication bandwidth,
fiber optic cable is recommended for any “build” communication plan deployment.

The near and mid term deployment will require that HUBs 1, 2, 3 and 4 be established for
communication distribution within the influence range of these HUBs. The proximity of the two
franchise fiber plants to these HUB locations and to the TMC will provide an interim solution for
the long-haul communication requirements. Until the full-system build out is complete the
franchise fibers will provide a low cost, non-lease alternative for providing the trunk
communications from the HUB's to the TMC. In addition, those traffic signals identified for
upgrade, or those that have already been upgraded, within the City/Parish’s Computerized
Traffic Signal Improvement Program may be connected to the system over the franchise fiber
network. For a one time connection fee each of the Traffic Signal controllers may be connected
to the Baton Rouge ITS network. The ITS communication system will provide the mechanism
for making the City/Parish franchise fibers operational. The ITS communication system will
also provide the Network Management System for maintaining this communication network.

It is recommended that the communication design of the near and mid term ITS Program include
the development for utilizing the City/Parish franchise fibers for long-haul communications
between the HUB sites and the TMC, and for interconnection of improved traffic signal

locations.

1.9.3 Ultimate Communications Plant

A top-level description for three communication design alternatives has been prepared. This
report is provided in the Appendix C. The design criteria for these systems is based primarily on
achieving an optimum utilization of the network resources (video, voice and data) and the ability
to share those resources among various agencies requiring access to them. A network
architecture was selected which is inherently designed for survivability and equipment selections
that provide redundancy to ensure a high degree of network availability under fault conditions.
Network management to reduce potential system outages and lower maintenance costs over the
life of the system is included in each of the designs. Each of the designs incorporates two basic
fiber schemes, 1) ring networks, and 2) point-to-point circuits, which are combined to provide a
robust and flexible communication system. Configuration and integration of the City/Parish
franchise fibers was not addressed in extensive detail. These franchise fibers will ultimately be
connected to the ITS communication system through a drop and insert configuration. In this
fashion their integration will be no different than adding an additional device cabinet within the
communication ring network.

The costs identified within the three designs are based upon a full build out scenario with an
expanded coverage area assuming 144 camera locations. The near term deployment will require
only 24 cameras along the freeway. Demand for camera coverage along the Baton Rouge
arterial network will dictate the ultimate number of cameras to be deployed. It is realistic to
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assume a total number of cameras for freeway coverage to be in the neighborhood of 70 — 80
cameras. Therefore, the costs identified within the report are realized to be at the higher end of

the range for communication costs.

Review of the communication report will identify many of the questions which may arise
concerning benefits and options. The report does not identify incidental benefits which may be
realized from the deployment of an ITS communication system. This system will provide the
Baton Rouge City/Parish with a redundant, geographically diverse path routed communication
network with a high degree of protection. This network can ultimately be used to support or
replace other City/Parish communication requirements related to the Advanced Traffic

Management Center and Emergency Operation Center.
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1.10 Advanced Traffic Management and Emergency Operations
Center (ATM-EOC)

The ATM-EOC will be the center of operations and communications for Emergency
Management and the Baton Rouge Advanced Traffic Management System. The previous section
(Section 1.5), included a discussion relative to hours of operation and operating philosophy for
the TMC. This section will focus on the physical elements of the TMC including the central
control room, equipment and system requirements, communications, and the facility layout. As
noted, the ATM-EOC will house Fire, Police and EMS dispatch; Office of Emergency
Preparedness (OEP); and the TMC. Once complete, this facility will set precedence in the
United States as the first traffic management center which jointly locates this diversity of
agencies and talents for the development, integrated management and operation of a
transportation system.

This concept for deploying an Advanced Traffic Management System will bring the emergency
management agencies, local traffic operations capabilities, and the TMC operations personnel
together into one facility. This facility will provide improvements to the management of both
freeway and arterial traffic while creating an environment for complete access to all
resources/information by all the participating agencies.

One of the primary features of the ATM-EOC is the central control room. This room will be the
center of command and control during emergency events and will be occupied with personnel
from all participating agencies. This room will house numerous consoles and video projection
devices for emergency coordination and management. Based upon surveys of and discussions
with the management level personnel for each of the participating agencies, minimum and long
term projected control room requirements have been estimated. Requirements for including
‘other agency’ participation in the development of this center have also been considered. The
expected number and type of central control room console requirements are identified in Table
1.8. Those consoles and work areas which are anticipated to be operational when the ATM-EOC
opens are identified in the column ‘ATM-EOC Control Room'. The expected increase over time
for console positions is identified in the column ‘Future’. The fully equipped concept for
operations at the ATM-EOC in the future is identified in the column ‘Total’.
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Table 1.8 - Control Room Console Positions and Work Areas

TYP. ‘urrent ATM-EOC» | K
| Control Room |
All Supervisor Work Station Command Console 1 1
Baton Rouge Shift Supervisor 1 1
Police Department Radio Dispatch 4 4
Complaint Taker 4 5
Common Equipment Area 1 1
State Police Command Workstation 0 1
C/P Sheriff Command Workstation 0 1
EMS/911 Shift Supervisor 1 1
Radio Dispatch 2 2
Complaint Taker 4 5
Common Equipment Area 2 2
Operations Chief Area ** 1 0
Community Alert System 1 1
System Watch 1 1
Dictaphone Workstation 1 1
Baton Rouge Shift Supervisor 1 1
Fire Department Radio/Complaint Taker 2 3
Common Equipment 1 1
Volunteer FD Radio/Complaint Taker 1 1
TCC Group Freeway/Arterial NA 1
Management
Incident Management NA 1 0 1
Motorist Assistance NA I 0 1
Common Equipment Area NA 1 0 1
FHWA Command Console NA 0 1 1
LADOTD Command Console NA 0 1 1
C/P DPW Maintenance Command Console NA 1 0 1
CTC Transit Command Console NA 1 1 2
TOTAL 31 consoles 43 consoles
5 common equipment areas | 5 common equipment areas
3* System areas 3* System areas
NOTE:
* These workstations provide a System function and may be relocated to the computer
room or into an agency’s office location.
*x Operations Chief to be moved to an office

Another important consideration for the ATM-EOC is the internal computer network structure
and the ability for data exchange and sharing. The recommended conceptual computer network
structure is based on a Local Area Network (LAN) or Ethernet Platform and will support
expandability over time without major redevelopment of the basic network structure. It is
recommended that all departments and agencies at the ATM-EOC move towards a centralized
server structure to maximize data exchange efficiency, yet minimizing operational costs. A
centralized server structure requires that all file servers and PC file servers be located in the
central computer room. A conceptual high level communications architecture for the ATM-EOC
is presented in Figure 1.2.
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Traffic Management Center Equipment and Systems

Equipment required for the Advanced Traffic Management System (ATMS) functions in the
TMC portion of the ATM-EOC will ultimately depend on the design of the ATMS. At this
phase of development, these requirements are based on the physical system architecture and
logical system architecture presented in the ITS Early Deployment Study. The final design of
the first phase of the ITS deployment will provide the specific details for final system
components and systems integration. However, at this point, the physical building requirements
are based on the ITS system architecture and Strategic ITS Deployment Plan defined in the ITS
Early Deployment Study and provide a realistic expectation of the long-term physical
characteristics/requirements for system equipment.

The following represents the anticipated system development scenario.

1. The TMC computer system will be a distributed PC type, where individual PCs will
control each sub-system of the ATMS. These individual PCs will be connected together
and to operator workstations over a LAN.

2. Subsystems will be included in the ATMS that provide for basic TMC functionality, as
well as others which provide added amenities for non-operational support. Only the basic
functionality subsystems will be included in the initial phase, and other systems will be
included in subsequent phases. These subsystems include, but are not limited to:

* ATMS LAN Server (the ATM-EOC will have a facility LAN Server for this)
* CCTV Control Computer

* Dynamic Message Sign Computer
* Traffic Flow Monitoring Computer
* Traffic Classification Computer
= Traffic Signal Control Computer
» HAR System Computer

* Video Wall Display Control Computer
* Roadway Weather Station Computer
*  Weather Monitoring Computer
*  World Wide Web Site Server
* Image Capture Server (feed camera shots to web server)
* E-mail Server

* Newsgroup Server

= Remote Access Server

* Hotline Phone System

= Operations Database Server

* Maintenance Database Server

» Lane Control Computer

* Communications Network Monitoring Computer

3. The ATMS communications equipment will be consistent with the communications
subsystem design approach presented previously.

4. Video cameras and distribution equipment will use analog video signals.
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5. Video feeds will be provided to a local independent service provider (ISP) and/or local
media outlets, with provisions for the capability of TMC personnel blocking any
particular video feed before distribution.

6. There will be a facility based Ethernet/LAN which will include an ATMS server for
distribution to various office equipment, presentation equipment, and networks.

CCTV Video Distribution

One of the primary physical components which will be deployed in the field will be CCTV video
cameras. The images captured by these cameras will have high utilization value to the rest of the
agencies co-located at the ATM-EOC. Figure 1.3 identifies the preliminary distribution concept
for these images at a specific equipment level detail. There are several “Note’ indicators within
this diagram that are described as follows:

1. This circuit de-multiplexes video to the video matrix switcher via (1) coaxial cable per
field camera. (200 cameras = 200 coaxial cables = 200 inputs to video matrix switcher.)

2. This circuit transports matrix-switched video from the switcher to the video distribution
amplifier bank via (1) coaxial cable per video channel. (200 switcher outputs = 200
coaxial cables = 200 inputs to amplifier bank.)

3. Avideo signal generator is provided here as an input to the video matrix switcher. In the
event of the reception of video that is deemed unsuitable for release to the public, this
input can be routed to the switcher output(s) feeding the distribution amplifier bank.
Thus replacing the undesirable video with a test pattern or text indicating that video is not
available at this time.

4. These circuits transport video from the video amplifier distribution bank to the ISP/media
video switchers via (1) coaxial cable per video channel per media or ISP outlet.

Preliminary facility layout plans have also been developed for the ATM-EOC. Figures 1-4 and
1-5 illustrate the facility layout plans which have been developed in coordination with the
preparation of the ITS Early Deployment Study and the Preliminary Implementation Plan. The
facility plans include details relative to the central control room with console and video
monitoring equipment locations designated, the central computer room, communications room
and required office spaces for the TMC operation as well as that of the other agencies involved
including Fire, Police EMS and OEP. The facility is being designed to accommodate the ATMS
equipment and systems previously documented as well as to support the conceptual
communications architecture and Local Area Network (LAN).
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PRELIMINARY IMPLEMENTATION PLAN

The Traffic Management Center (TMC) component of the ATM-EOC facility will be operated
and maintained by the City/Parish government. The City/Parish will maintain the property and
building structure including electrical and mechanical components. The City/Parish will pay for
power consumption for components within the TMC, provide staffing to operate the Advanced
TMC and maintain all associated hardware and software which resides within the TMC. Details
regarding staffing and annual operations and maintenance costs are provided in Section 4.0.

1.11 Project Phasing and Scheduling

The deployment of the proposed Intelligent Transportation System for the Baton Rouge
Metropolitan Area will include the construction of the ATM-EOC, installation of field devices
(i.e., variable message signs, cameras, traffic detectors, etc.), acquisition of telecommunication
services, and the integration of the system to effectively operate the system. Such a broad scope
of tasks which includes traditional “bricks and mortar” construction to software integration and
development will require that important project milestones be incorporated into a project
schedule for construction and integration tasks.

A review of formalized project scheduling and tracking systems utilized for similar project
within the United States demonstrated that most state DOT's utilize some form of project
scheduling and often require that critical-path-method (CPM) schedules be developed and
routinely submitted as part of the construction contract. However, specific requirements for
CPM software varied, as shown below.

State DOT Requirements for Scheduling Software
Florida Generally require CPM for projects >$5 million

Preference to use Primavera Project Planner

California Generally require CPM for projects > $7 million or
Longer than 1 year in construction time
Preference to use Primavera Project Planner or equal

Texas Require development of Project Management Plan including
schedule. Must be submitted in hardcopy and electronic format.

Colorado Requires development of CPM schedule based on complexity of
project. Microsoft Project preferred.

Research of current CPM software packages revealed over 70 commercial packages available
today. The predominate CPM software titles included Microsoft Project and Primavera Project
Planner. Such products have proven reliability and generally available staff capable of preparing
and maintaining such a schedule. Once the design of the near term Freeway Management
System from LA 1 to the I-10/I-12 interchange is complete a project schedule for implementation
and integration should be developed utilizing one of these two software packages.
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Schedule milestones will need to be identified. Such milestones should be well defined and
unambiguous. In addition, such milestones should have a clear definition of completion. This
will avoid confusion regarding whether a milestone is clearly complete or not.
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2.0 Procurement Methods

An important consideration relative to the successful operation and deployment of an ITS
Traffic Management System is the selection of a particular contracting arrangement for
deploying ITS systems.

In the ITS Early Deployment Study several procurement strategies and contracting options were
identified and discussed. During the course of this study several discussions were held with
City/Parish and LDOTD personnel relative to the different procurement methods previously
identified in the ITS Early Deployment Study.

The procurement method to be utilized for implementation of the Advanced Traffic
Management System in the Baton Rouge Region will be the “System Manager Approach”.

System Manager Approach

Contracting for the System Manager’s services falls under the Engineering and Design Services
contract category which includes services such as program and construction management,
engineering, design, and surveying. Using the plans and specifications developed by the System
Manager, a contract for furnishing and installing field equipment such as CCTV cameras,
dynamic message signs, and conduit systems, is let, using traditional contracting procedures as in
the contract-bid category of contracting. However, a key difference comes into play. The
consultant’s responsibilities carry into the deployment phase of the system under this approach.
The consultant is responsible for the final design and development of software and for
integrating it with the hardware as it is installed and for providing documentation and training to
operating staff in the use of the integrated system.

Several advantages to the System Manager approach have been noted as follows:

* The process includes competitive bidding, with all of its benefits, for the furnishing
and installing of field equipment hardware, and for facility and electrical

construction.

* Access to those developing the system software, and agency control over system
development, are greatly facilitated. If the control system hardware is included with
the software bid, a hardware contractor who does not produce software could win the
bid. The hardware company will subcontract the software to a software company.
The client then has very limited access and control over the system development and
may not be able to ensure that the system meets its requirements.

* The system manager approach gives the flexibility to incorporate the latest
technologies into the system, as well as to provide integration with other traffic
control systems which may be operating on other roadway networks. It is important
to avoid the low-bid syndrome, where the software is designed to do the absolute
minimum required to meet the specifications rather than take advantage of the latest
thinking and processes in a rapidly evolving technological market.

Procurement for services will be performed by LDOTD with contract management and oversight
being performed by LDOTD in coordination with the City/Parish government.
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The procurement of design services for the ATM-EOC building was initiated by the City/Parish
government with local funds. The design of the facility is nearing completion and a construction
letting date has been established for April, 1999. Procurement services for the System Manager
is slated to be initiated in Spring of 1999 following the award of the ATM-EOC construction
contract. Funding for the System Manager services including management, design and
integration services is programmed in the local Transportation Improvement Program (TIP).
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3.0 Institutional Arrangements

The planning, implementation, and operation and maintenance of the proposed Advanced Traffic
Management System (ATMS) will involve numerous organizations and multiple levels of
government. In this section the organizational structure and responsibilities for the various
elements of the ITS system will be discussed.

Included will be a discussion of the roles of the Advisory Committee and the Steering
Committee as well as listings of the organizations and contact persons residing on each of these
committees.

To begin with, a listing of key participating and coordinating organizations along with a list of
cooperating municipalities is provided (See Table 3.1). Project liaisons are also identified for
each organization and municipality.
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Table 3.1 - Participating and Coordinating Organizations

Organization Project Liaison
East Baton Rouge Parish/City of Baton
Rouge Government

Mayor's Office Mr. Jim Brewer
Department of Public Works Mr. Fred Raiford
Baton Rouge Fire Department Ms. Robin Hurst
Baton Rouge City Police Mr. Mike Coulter
Office of Emergency Preparedness Ms. JoAnne Moreau
EMS (911) C. J. “Red” Delatte

Greater Baton Rouge Airport District Mr. Anthony Marino

“Louisiana Department of Transportafion
and Development

Planning Division Mr. Coan Bueche
State Traffic Engineer Mr. Chris Orillion
District 61 Traffic Engineer Mr. Ronnie Carter
Transit Division Ms. Carol Cranshaw
Louisiana Transportatlon Research Center Mr. Joe Baker

&Capltal Tfansportatlon Cerperétlen Ms. Debbie Moofe

Capital Region Planning Commission Mr. Huey Dugas
State Police/Louisiana Emergency Response | Major Mark Oxley
Commission

Louisiana Motor Transport Association Ms. Kathy Gautreaux
Port of Greater Baton Rouge Mr. Roger Richard
Louisiana Chemical Association Mr. Dan Borne

Mr. Don Powers

Baton Rou e Chamber of Commerce

Mumcnpallty Project Liaison
City of Denham Springs Mayor James Del.aune
West Baton Rouge Mr. Ted Denstel, Parish President
Ascension Parish Mr. Tommy Martinez, Parish President
Livingston Parish Mr. Dewey Ratcliff, Parish President
City of Port Allen Mayor, Lynn Robertson
City of Baker Mayor Bobby Simpson
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Organizational Responsibilities

While there are numerous participating and coordinating agencies associated with ITS
deployment within the Baton Rouge Metropolitan Area, the two organizations which will be
primarily responsible for implementation and operation and maintenance of the Advanced
Traffic Management System (ATMS) are the East Baton Rouge Parish/City of Baton Rouge
Government (hereafter referred to as the City/Parish Government) and the Louisiana Department
of Transportation and Development (LDOTD).

The City/Parish Government lead by the Mayor has been the champion for the development of
the Advanced Traffic Management and Emergency Operation Center (ATM-EOC). The
City/Parish Government and LDOTD entered into an agreement October 9, 1998 (See Appendix
B) which states that the City/Parish Government will be responsible for the complete operation
of the ATM-EOC, including the Traffic Management Center (IMC) component. The agreement
also goes on to state that the City/Parish Government shall have full and complete authority to
operate and control all traffic devices on all Federal, State, and local routes. However, LDOTD
reserves the right to monitor all traffic operations and in emergency situations, retains the
override authority on all Federal and State routes.

The City/Parish Government will be responsible for the following:

* Maintenance of the physical structure (ATM-EOC building).

»  Supplying power for operations of equipment at the TMC.

* Maintenance of hardware, software and other equipment located within the TMC.

*  Providing necessary staffing for the operations of the TMC (See Section 4.0 for
staffing and organization details).

» Operating traffic control devices on Federal, State, and local routes associated with
the ITS Freeway Management and Advanced Surface Street Control System which
are integrated into and are part of the Baton Rouge Advanced Traffic Management
System as identified in ITS Early Deployment Study.

The operations and maintenance of the TMC will be performed under the direction of the
City/Parish Government Department of Public Works.

The LDOTD will be responsible for maintenance of field traffic control devices within LDOTD
right-of-way, including power distribution and communications equipment not owned and/or
maintained by a private utility provider. LDOTD will also be responsible for annual power
usage expenses and associated communication leases which may be required. The LDOTD will
contract for maintenance services to maintain ITS field located traffic control devices within
LDOTD right-of-way. Provisions for spare parts and storage of spare parts will be included in
the maintenance service contract.
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Design services for the ATM-EOC were procured by the City/Parish Government utilizing local
funds and the design of the facility is near complete with procurement of a contractor for
construction scheduled to be let in April, 1999. Future procurement of services for the design,
integration and implementation of the Advanced Traffic Management System will be conducted
by LDOTD in cooperation with the City/Parish Government consistent with the procurement
strategy outlined in Section 2.0

The City/Parish Government Traffic Engineering Division currently operates and maintains all
signalized intersections within the Baton Rouge City limits (both City owned, and LDOTD
owned) via an existing operation and maintenance agreement between LDOTD and the
City/Parish Government.

The operation and maintenance of the existing computerized traffic signal system is inclusive in
this agreement. The Advanced Surface Street Control Plan as outlined in the ITS Early
Deployment Study identifies additional signalized corridors to be upgraded and integrated into
the regional Advanced Traffic Management System (ATMS). Many of these corridors and
associated signalized intersections slated for upgrade and integration are within the city limits of
Baton Rouge and are covered under the existing operation and maintenance agreement.
However, when corridors identified in the Advanced Surface Street Control Program which fall
outside of the jurisdictional limits of the existing agreement are improved and integrated into the
ATMS, the existing agreement will be modified to include operation and maintenance for those
corridors and associated signalized intersections.

The Motorist Assistance Patrols (MAP) and the Roadway Incident Management (RIM) patrols
are currently funded through LDOTD in association with the on-going interstate reconstruction
project along I-10 and I-12 from approximately Acadian Throughway to Airline Highway
serving as a congestion mitigation measure for construction related impacts. LDOTD will
continue funding the MAP and RIM patrols through the completion of the I-10/I-12
reconstruction project and are committed to maintaining funding during the reconstruction and
widening project of I-10 from the I-10/1-12 split to Siegen Lane (scheduled to be let in October
2002) and the I-12 pavement replacement and widening project from O’Neal Lane to Range
Avenue (scheduled to be let in January of 2004). This will assure the continued funding of the
MAP and RIM patrols through the near term and well into the mid term. Once the interstate
reconstruction projects are completed the MAP and RIM patrols will be consolidated into one
Freeway Incident Response Patrol and funding will be continued utilizing dedicated CMAQ
funds with match provided by LDOTD.

The current MAP patrol is performed by a private contractor via an existing contractual
agreement between the contractor and LDOTD. The RIM patrols are currently performed by the
Baton Rouge City Police through an agreement with LDOTD. Once the ATM-EOC is
functional, the MAP and RIM patrol operations will be integrated into the ATMS operations and
will be coordinated through the ATMS Manager. Communications between traffic controllers at
the TMC and in-vehicle MAP and RIM patrol personnel will be implemented utilizing RF and
cellular communications.
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The lead organization for the Advanced Public Transit component will be the Capital
Transportation Corporation (CTC). The local transit agency, CTC will be responsible for
procurement, operations and maintenance of the proposed Advanced Vehicle Tracking System,
Automated Schedule Tracking System, Demand Response Transit System and Load and Fare
Management.

The CTC will operate the Advanced Public Transit System from the Transit Management Center
to be located at the new CTC facility located on Florida Blvd. The CTC operations will be
integrated into the TMC operations via a communication link, which will allow for data
exchange and sharing data relative to real time traffic conditions, and incident locations. This
data will be made available to CTC personnel at the Transit Management Center. As previously
noted, the CTC will also have a designated command workstation in the central control room at
the TMC in which all data and video will be available. Real time schedule adherence
information for transit and para-transit vehicles will be supplied to the information service
provider (to be determined) for dissemination to the public.

Emergency management functions will be integrated into the TMC operations. The lead agency
relative to emergency management on the local level will be the City/Parish Government Office
of Emergency Preparedness (OEP) and the lead state agency will be the Louisiana State Police.
All integration of emergency management operations will be closely coordinated between the
ATMS Manager, the City OEP Director and State Police in close cooperation with the Baton
Rouge City Fire Department, Police and EMS 911 operation. All of these agencies will be
resident at the ATM-EOC and will have a command workstation located in the central control
room with full access to all real time traffic, incident, and video surveillance data via the Video
Projection System and the Local Area Network.

As previously noted, ITS Commercial Vehicle Operation (CVO) initiatives are statewide
deployment oriented and not specific to the Baton Rouge Metropolitan Area. The State of
Louisiana and State administrative and regulatory agencies for commercial vehicle operations
must take the lead for deployment. The LDOTD in cooperation with the Louisiana Motor
Transport Authority will be the coordinating agencies for any ITS CVO statewide initiatives
which impact the Baton Rouge Metropolitan Area.

The planning, research and performance evaluation of existing and future ITS deployments
within the Baton Rouge region will be the responsibility of CRPC, LTRC, and the LDOTD
Planning Division. CRPC in coordination with the LDOTD Planning Division will be
responsible for future ITS planning within the Baton Rouge metropolitan region. LTRC will be
the primary research organization. Performance evaluation of implemented ITS components will
be shared between CRPC and LTRC.

The cooperating municipalities previously listed at the beginning of this section have voiced
their support, concurrence for deployment within their jurisdiction, and cooperation for
deployment of the proposed ITS Deployment Program as outlined in the ITS Early Deployment
Study. All ITS components to be deployed within these municipalities will be within LDOTD
right-of-way. These municipalities will not be responsible for implementation, operation, or
maintenance of the proposed ITS system.
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Advisory Committee

An Advisory Committee has been established to develop and set policy and procedures for the
operation of the Advanced Traffic Management System within the Baton Rouge region. The
Advisory Committee is comprised of representatives from the lead organizations responsible for
implementation, operations, and maintenance of the system as well as some cooperating
agencies. The following is a listing of Advisory Committee organizational members and
committee representatives.

Mayors Office — Jim Brewer

EBR DPW - Fred Raiford

DOTD District Traffic Engineer — Ronnie Carter-
DOTPD State Traffic Engineer — Chris Orillion

State Police — Mark Oxley

FHWA — Frank Grabski

CTC — Debbie Moore

Metropolitan Airport Director — Anthony Marino
Director of Public Safety — To be appointed

Capital Regional Planning Commission — Huey Dugas

An updated and revised Steering Committee comprised of the key participating and cooperating
agencies has also been established. The function of the Steering Committee is to oversee and
direct the planning and development of ITS within the Baton Rouge Transportation Management

Area.
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Table 3.2 - Revised Steering Committee (1/16/98)

Mr. Tony Sussman

FHWA

Post Office Box 3929

Baton Rouge, Louisiana 70821

Mr. Frank Grabski

FHWA

Post Office Box 3929

Baton Rouge, Louisiana 70821

Mr. Chris Orillion

LDOTD - District 45

Post Office Box 15337

Baton Rouge, Louisiana 70895

Mr. Fred Raiford

East Baton Rouge Parish

Post Office Box 1471

Baton Rouge, Louisiana 70821-1421

Ms. Cathy Gautreaux
LA Motor Transport Association

Mr. Mike McCleary
Capital Transportation Corporation

Post Office Box 80278 1111 Seneca Street
Baton Rouge, Louisiana 70898 Baton Rouge, Louisiana 70805
Major Mark Oxley Mr. Huey Dugas

Louisiana State Police/

Louisiana Emergency Response Commission
State Troop A

17801 Highland Road

Baton Rouge, Louisiana 70810

Capital Region Planning Commission
Post Office Box 3355
Baton Rouge, Louisiana 70821

Dr. Olin Dart, Chairman

CRPC TAC Committee

8775 Airline Highway

Baton Rouge, Louisiana 70807

Mr. Roger Richard

Port of Greater Baton Rouge
Post Office Box 380

Port Allen, Louisiana 70767

Mr. Anthony Marino

Greater Baton Rouge Airport District
Ryan Terminal, Suite 212

Baton Rouge, Louisiana 70807

Mr. Coan Bueche

Louisiana Department of Transportation and
Development

Post Office Box 94245

Baton Rouge, Louisiana 70804-9245

Mr. Ronnie Carter
LDOTD - District 61
Traffic Engineer

Baton Rouge, Louisiana

Ms. JoAnne Moreau

Office of Emergency Preparedness
P.O. Box 1471

Baton Rouge, Louisiana 70821

Mr. Joe Baker

Louisiana Transportation Research Council
4101 Guorrier Ave.

Baton Rouge, Louisiana 70808

Provisions for periodic updates on the status of ITS deployment and planning initiatives to
Advisory Committee members, Steering Committee members, and other participating and
cooperating organizations listed at the beginning of this section are as follows; the ATMS
Manager will prepare a summary of the most recent ITS deployment status and ongoing planning
initiatives on a quarterly basis for distribution to all committee members and organizations

referenced above.
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Legislation

Several issues have been discussed relative to existing regulations and policies affecting
implementation of the proposed ITS deployment. However, most issues noted through the
“Preliminary Implementation Plan” development process have been previously addressed via
implementation of legacy ITS systems. The City/Parish Government and LDOTD, the two
primary agencies planning to implement, operate and maintain the proposed ITS system have an
existing agreement in place which allows the City/Parish Government to operate and maintain
specified traffic signal control equipment located within LDOTD right-of-way, setting a
precedent for the City/Parish to operate and maintain specified advanced traffic control systems
(ITS equipment) on state routes and within LDOTD right-of-way. The LDOTD also operates a
Motorist Assistance Patrol (MAP) program and Roadway Incident Management (RIM) patrol
through existing agreements with the City/Parish Government through the City/Parish Police
Department for the RIM Patrol and Jack B. Harper Contractor, Inc. for the MAP Patrol.
Procedures and guidelines have been established for the MAP and RIM patrols through these

agreements.

The LDOTD has also implemented several ITS related systems and currently operates and
maintains these systems with in-house staff and/or through agreements with other agencies or
private contract maintenance providers. Previous ITS related systems and equipment which have
been deployed include computerized traffic signal systems, highway advisory radio, vehicle
detection stations on both arterial and interstate roadways, and variable message signs (portable)
typically in and adjacent to construction zones.

There is one ITS component slated for deployment in the interim and near term, which has not
been implemented by the City/Parish Government nor LDOTD, CCTV surveillance cameras.
These cameras would be utilized along arterial streets and the interstate system for traffic
monitoring, incident detection, incident verification, and monitoring of incidents during response
through incident clearance. While it appears there are no impediments relative to existing laws,
regulations and policies affecting the deployment of CCTV cameras on the interstate and arterial
streets within the State of Louisiana or the City/Parish of East Baton Rouge for traffic and
incident management purposes, this issue is being further researched by the City/Parish
Government and LDOTD legal staff to verify.
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4.0 Personnel & Budget Resources

An important component of ITS systems implementation is the operations and maintenance of
the system. The central point of operations for the Baton Rouge area wide Advanced Traffic
Management System will be the Traffic Management Center (IMC) component of the ATM-
EOC to be located on Harding Boulevard.

As outlined in the attached agreement executed in October 1998 (see Appendix B, located at the
end of this document), the TMC will be operated by the City/Parish Government. The TMC will
be operated under the direction of the City/Parish Director of Public Works. An ATMS Manager
will be appointed to manage the TMC and will work under the direction of the City/Parish
Director of Public Works.

As previously mentioned in Section 3.0, in order to develop policy and procedures and to avoid
conflicts or misunderstandings concerning operations, an Advisory Committee will be
established.

This Advisory Committee will set overall polices and procedures for the operations of the ATMS
system in Baton Rouge but will not be involved in day-to-day management and operations of the
TMC. Members of the Advisory Committee are listed in Section 3.0. Subcommittees involving
Fire; Police; EMS; Emergency Operations Center management personnel; representatives of
West Baton Rouge, Livingston and Ascension Parishes; and the municipalities of Denham
Springs, Port Allen and Baker will be utilized to develop consensus agreements by all relevant
parties to policies and procedures where necessary.

Job Functions and Descriptions

One of the first job functions to fill will be that of the ATMS Manager. This person will be
responsible for the overall ATMS system development, operations, and maintenance. This
person will provide coordination for future ITS deployment, coordination with other agencies
and organizations, and work closely with the Advisory Committee to develop and implement
policies and procedure for incident and freeway management. Another key responsibility will be
to financially manage the operation by developing budgets and being responsible for operating
within these budgets.

An Operations and Maintenance Supervisor will also be required. From the operations side this
person will provide day-to-day supervision and scheduling of ATMS Controllers and will also be
available to support system controllers during a major incident, to provide a higher level liaison
with other agencies and the media, and to serve as a back-up person if regular operations
personnel are not available. The Operations and Maintenance Supervisor will also be
responsible to ensure that new operations personnel are trained properly and to ensure that
current staff are trained on new equipment and that refresher training is conducted for all
personnel.

From the maintenance side, this person will be responsible for supervision of the contract
maintenance provider to ensure that preventative maintenance is being performed according to
schedule, and system malfunctions and/or maintenance needs are responded to promptly.
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In the “Interim Phase”, due to the limited operations, the ATMS Manager will also provide the
function as the Operations and Maintenance Supervisor, and will be involved in the day-to-day
operations at the TMC facility.

ATMS controllers will be required and will have numerous responsibilities including:

* Monitoring of CCTV screens and computer displays to verify traffic conditions and
incidents on the ITS network.

* Systems operation to select different displays and messages to control field devices, such as
Dynamic Message Signs, CCTV cameras, and Highway Advisory Radio.

» Coordination using communication equipment with incident response personnel during an
incident.

* Down loading of timing plans and monitoring the computerized traffic control system.

* Providing relevant information to the information service provider and the media.

* Maintaining logs and other required records of incidents and activities.

Office support services will be required and will include a secretary/receptionist to provide
clerical support. This person will have shared duties with other organizations within the ATM-

EOC.

Maintenance technicians will be required including electronics and system technicians who are
experienced in electronics, communications, power distribution, cable installation and repair,
portable generators, and general small-scale mechanical repairs. Due to the diversity of
equipment and potential malfunctions, a broad range of general repair capabilities is required.
The maintenance technicians will also be responsible for troubleshooting and problem
identification, to quickly identify and correct problems. Preventive maintenance, locating and
repairing small problems before they become major and conscientious record keeping and
documentation are also typical responsibilities of maintenance technicians.

Organization and Staffing

When the TMC facility opens the “Near Term Deployment Plan” as described in the ITS Early
Deployment Study will not be complete; however, the “Interim Deployment Plan” will be
operational concurrent with the opening of the TMC. A proposed Interim Organizational Chart
showing the organization and staffing scheme during the “Interim” period between the opening
of the TMC and the completion of the proposed “Near Term Deployment” is shown in Figure
4.1.

The organizational chart shows the entire TMC operation will fall under the direction of the
City/Parish Director of Public Works. The ATMS Manager will report directly to the Director of
Public Works and be the primary liaison between the ATMS staff and the Advisory Committee
regarding development of operating policies and procedures. Office administrative and clerical
support will utilize a shared person with other emergency operations staff within the ATM-EOC.
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As noted in Section 1.5, during the “Interim” period the days and hours of operation for the TMC
will be five days per week, Monday through Friday, from 6:00 AM to 7:00 PM. Two ATMS
controllers will be required with the support of the ATMS Manager to assure two persons will be
on duty during all operating hours. Under this staffing and scheduling scenario two ATMS
controllers would work alternating shifts weekly, with support from the ATMS Manager. Shifts

would work as follows:

“Controller 1 M. T, W [ 6:00 AM 1o 700 PM | M, T, W | 6:00 AM to 10:00 AM

TH, F 6:00 AM to 10:00 AM | TH, F 6:00 AM to 7:00 PM
Controller 2 M, T,W | 6:00 AM to 10:00 AM | M, T, W | 6:00 AM to 7:00 PM

TH, F 6:00 AM to 7:00 PM TH, F 6:00 AM to 10:00 AM
ATMS Manager M-F 10:00 AMto 7:00PM | M-F 10:00 AM to 7:00 PM

ATMS controllers working the 6:00 AM to 7:00 PM shift would work 12 hours with a one-hour
lunch break. ATMS controllers would work rotating 36 and 44-hour weeks, effectively equating
to 40 hours per week. This schedule also maintains two persons on duty at all times during
operating hours to assure when one person is on lunch break or must leave the control room for a
brief period, at least one person will be monitoring the system. Ultilizing this staffing and
scheduling format both the AM and PM peak traffic periods during weekdays will be well

covered.
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PRELIMINARY IMPLEMENTATION PLAN

In the “Interim Phase”, all ITS components are existing or legacy ITS systems with the exception
of the five proposed CCTV cameras. Maintenance is currently performed by either existing
LDOTD and City/Parish Government maintenance staff or through an existing contract
maintenance agreement. In the “Interim Phase”, system maintenance will continue to be
performed utilizing existing staff and/or contract maintenance agreements.

During the “Interim Phase”, the MAP and RIM patrols will continue their current operation with
staffing and personnel provided through the City/Parish Police Department for the RIM patrols,
and through LDOTD via a subcontractor for MAP services.

Near / Mid Term Organization and Staffing

Once the “Near Term Component”, (freeway surveillance and management, LA 1 to the I-10/1-
12 interchange) is completed with full surveillance and communication capabilities, additional
personnel will be necessary. A proposed near and mid term organizational chart for the
operation of the system at that time is shown in Figure 4.2. This proposed organizational and
management scheme will provide adequate staffing through the “Mid Term Deployment” and
into the long term horizon.

The overall organization is basically the same as the “Interim Plan” with the exception that an
Operations and Maintenance Supervisor will be required along with additional ATMS
Controllers. The TMC operations will remain under the control of the City/Parish Public Works
Director with the ATMS Manager reporting directly to the Public Work Director. The advisory
committee will remain in place to dictate policy and procedures for operation. An Operations
and Maintenance Supervisor will be hired to handle the day to day operations of the TMC
including scheduling of ATMS Controllers and coordinating maintenance and incident response
team activities. This will allow the ATMS Manager to focus on his/her primary responsibilities
as previously described as the regional ITS system develops.

As noted in Section 1.5, as soon as the “Near Term” component from LA 1 to the I-10/I-12 split
is complete, the days of operation will be expanded to seven days a week, with hours of
operation during weekdays remaining the same, 6:00 AM to 7:00 PM, with weekend operating
hours 8:00 AM to 6:00 PM. Four ATMS controllers with support from the Operations and
Maintenance Supervisor will be required. Three full time Controllers and one part time
Controller will be utilized. The following is the concept staffing and scheduling for the near and
mid term operations.

The full time ATMS Controllers would work four consecutive 8-hour days and have two days
off with four day shifts beginning on alternate days to assure that two persons are on duty during
all hours of operation. This rotation repeats every six weeks with controllers averaging
approximately 40 hours per week.
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PRELIMINARY IMPLEMENTATION PLAN

T™MS Controller #1 ‘

4 on, 2 off (days vary)

6:00 AM — 300 PM

ATMS Controller #2

4 on, 2 off (days vary)

10:00 AM — 7:00 PM *'

ATMS Controller #3

4 on, 2 off (days vary)

6:00 AM — 3:00 PM (2 days) *'

10:00 AM — 7:00 PM (2 days) *!

ATMS Controller #4 M, T, W, TH, F 6:00 AM - 10:00 PM
(Part time)

O & M Supervisor M, T,W, TH, F 6:00 AM - 3:00 PM
ATMS Manager M T, W, TH, F 10:00 AM - 7:00 PM

*1" Weekend shifts are 8:00 AM to 6:00 PM

This type of scheduling will assure two persons are working at all times during hours of
operation. It is also intended that the part time ATMS Controller position will be filled utilizing
existing City/Parish Government engineering staff with two existing staff members being trained
in ATMS control to fill this part time position.

The Operations and Maintenance Supervisor will oversee and coordinate maintenance functions,
however, maintenance service for the field deployed equipment associated with the Freeway and
Incident Management System as well as supporting hardware and software components at the
TMC will be performed by a contract maintenance service provider.

However, as previously noted the City/Parish Government and LDOTD do operate and maintain
an extensive advanced traffic signal control program for arterial streets. Operations and
maintenance of this system (both State and City owned) is performed by the City/Parish
Government, Traffic Engineering Division for all signals within the City Limits through an
existing operations and maintenance agreement with LDOTD. Both the City/Parish Government
and LDOTD Traffic Engineering Divisions employ qualified staff and personnel to operate and
maintain the existing and planned Advanced Surface Street Control System. These personnel
will continue to be utilized for such operations and maintenance.

As previously noted, the Motorist Assistance Patrols (MAP) and a Roadway Incident
Management (RIM) program are currently in place with adequate staffing and personnel
provided through the City/Parish Police Department for the RIM patrols, and through LDOTD
via a subcontractor for MAP services. These services will continue through the “Near and Mid
Term Deployment” concurrent with existing interstate maintenance reconstruction projects.
Once the reconstruction projects are complete, the two services will be consolidated into one
incident response team with continuing service through the long term horizon.

Provisions for Training

The days and hours of operation along with required job descriptions, staffing and scheduling
have been documented. The next issue to consider relative to staffing is training and preparing
employees to operate the ATMS system. There are two key benefits relative to training provided
through the implementation process noted within this document. The phased implementation
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PRELIMINARY IMPLEMENTATION PLAN

approach will allow initially for a simpler, less complex system in which inexperienced staff can
more quickly be trained. This also allows initial staff to master the less complex system before
beginning training for future more complex systems and operations. The second important
benefit of the proposed implementation process relative to training provisions is utilization of a
System Manager.

The System Manager is typically responsible for design of the system, preparation of
specifications, selecting off the shelf software, developing any on site specific software,
integration of the system as well as providing training for staff relative to systems operation.

For the Baton Rouge ITS system, the System Manager will work in close coordination with the
Advisory Committee to develop the Operating Guidelines for the ATMS System. The System
Manager by contractual agreement will be responsible for training staff in the operation of the
system including use of site specific and integration software. The System Manager will also
provide documentation of site specific and integration software for use by staff. For use of
specialized firmware and off-the-shelf software, the manufacturer or developer will provide
training and documentation via specific training requirements written into the specifications
when necessary. . Due to the lack of locally available expertise in the operation of such a system,
initially the System Manager will supply two contract staff ATMS controllers during the
“Interim Operation”. As local staff are trained and become competent in the use of the system,
the City/Parish Government may choose to eliminate or maintain such contract services.

4.1 Funding Sources

In order to implement the planned ATMS, adequate capital funding must be available for
constructing and equipping the Traffic Management Center and for the deployment of the field
components of the ATMS. Adequate funding for operations and maintenance must also be
available. The City/Parish Government in conjunction with CRPC and LDOTD have identified
the ITS Program as high priority and have programmed substantial funding in the Transportation
Improvement Program (TIP) for the planned deployment (TIP is typically only a three to five
year element) utilizing a combination of local and federal funds. Capital funding presently
programmed in the TIP for ITS deployment is as follows:

ATM-EQC/Traffic Management Center

The estimated cost for the Advanced Traffic Management Center is 10 million dollars.
Funding in the amount of 9.75 million is available as follows:

CMAQ $2.40 million
High Priority Demo 5.40
City/Parish Match 1.95

Total $9.75 million
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PRELIMINARY IMPLEMENTATION PLAN

The Federal Demonstration funds will be received over a period of 6 years with 11%
being available in the first Fiscal Year, 15% the second, 18% the third, 18% the fourth,
19% the fifth and the final 19% in Fiscal Year 2003. Since the construction of the Center
is to start in 1999, it is obvious that sufficient Demonstration funds for the construction
will not be available at that time.

In order to let the project in a timely manner, the City/Parish Government, DOTD, and
FHWA have agreed that one of the allowable innovative funding techniques (Advance
Construction) will be used. In this process, the City/Parish Government will provide
local funding in the amount needed to supplement Federal funds available at the time of
letting to construction.

The local funds used for replacement of unavailable Federal Demonstration funds at the
time of construction letting will be returned to the City/Parish Government as the
Demonstration funds become available in accordance with the previously cited schedule.

Field Deployment of the ATMS

1.

Freeway Management System

To accomplish the recommended “Interim Plan” and the “Near Term Deployment” from
the I-10/I-12 interchange along I-10 to LA 1, it is estimated that slightly less than 12
million dollars will be needed to complete these phases. Approximately 66 % of the
funding to implement these phases, or 8.0 millions has been programmed into the
Transportation Improvement Program (TIP) using CMAQ funds. The CRPC and the
City/Parish Government are committed to programming the remaining funds in the 1999
TIP update process. Matching funds will be provided by LDOTD.

The Baton Rouge ITS Strategic Deployment Plan has been developed and phased
consistent with reasonable levels of anticipated future annual revenue streams (federal,
state and local) necessary to fund the mid and long term components of the strategic plan.
CRPC in conjunction with the City/Parish Government and LDOTD will take action in
the Long Range Financially Constrained Transportation Plan Update Process to program
mid and long term elements of the ITS Plan into the Long Range Transportation Plan.

Advanced Surface Street Control

The City/Parish Government in cooperation with LDOTD presently operate
computerized signal systems which are managed and maintained by the City/Parish
Government Department of Public Works, Traffic Engineering Division, located at 329
Chippewa Street in Baton Rouge.

The third phase of the computerized signal replacement plan (referenced in Section 8.0 of
the ITS Early Deployment Plan as “Priority 1”) is under design with construction
scheduled for August 1999. Funding for this phase in the amount of 3.3 million dollars is
included in the Transportation Improvement Plan (TIP) for Fiscal Year 1999.
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PRELIMINARY IMPLEMENTATION PLAN

Two additional phases of computerized signals are included in the TIP. Phase 4 & 5
(veferenced in Section 8.0 of the ITS Early Deployment Plan as “Priority 2”) are funded

as follows:

$1,000,000

CMAQ

4 2001 $3,000,000 High Priority
Demo

5 2002 $4,500,000 CMAQ

A total of 4.875 million dollars in high priority demonstration funds was allocated for
installing computerized signal systems in Baton Rouge. Therefore, an additional 1.875
million dollars in high priority demonstration funds will be available for future
computerized signal projects; more specifically, Priority 3 as defined in the ITS Early
Deployment Study.  Consistent with the Long Range Financially Constrained
Transportation Planning Process, future phases documented in the “Mid Term
Deployment” will be programmed into the Long Range Plan for eventual future inclusion
into the TIP.

Operations and Maintenance Funding

The City/Parish Government and LDOTD will share operation, maintenance and funding
responsibilities. As previously noted, the City/Parish will operate and maintain the TMC
including the following:

Maintenance of the physical structure (ATM-EOC building).

Supplying power for operations of equipment at the TMC.

Maintenance of hardware, software and other equipment located within the TMC.
Providing necessary staffing for the operations of the TMC (See Section 4.0 for
staffing and organization details).

* Operating traffic control devices on Federal, state and local routes associated with the
ITS Freeway Management and Advanced Surface Street Control System which are
integrated into and are part of the Baton Rouge Advanced Traffic Management
System as identified in ITS Early Deployment Study.

The City/Parish Government will also maintain, operate, and fund any ITS field equipment
deployed within City/Parish Government right-of-way.

The City/Parish Government will continue to maintain and operate the Advanced Traffic Signal
Control System within the City of Baton Rouge (both State and City owned signals) via the
existing agreement between the City/Parish Government and LDOTD in which LDOTD
provides funding to the City/Parish Government for operation and maintenance of State owned
signals within the City of Baton Rouge. All planned Advanced Traffic Signal Control
improvements in the “Near Term Deployment Plan” fall within the jurisdiction of this existing
agreement. Some corridors slated for inclusion and upgrade into the Advanced Traffic Signal
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PRELIMINARY IMPLEMENTATION PLAN

Control Program in the “Mid Term Deployment Plan” are located outside of the jurisdiction of
the existing operation and maintenance agreement. The existing operation and maintenance
agreement between the City/Parish Government and LDOTD will be modified for inclusion of
these Advanced Traffic Signal Systems prior to the implementation and integration of these

systems.

The LDOTD will provide funding for the operation and maintenance of ITS field equipment
deployed as part of the Baton Rouge ATMS within LDOTD right-of-way. The LDOTD will
utilize a contract maintenance service provider for preventative maintenance, general
maintenance repairs, parts and spare parts storage for ITS field deployed equipment within the
LDOTD right-of-way including: ITS equipment and associated structures; environmental cabinet
enclosures and controllers; the power distribution system and associated equipment not
maintained by a private utility; and communication hubs, equipment, and any associated
transmission system not maintained by a private utility. The LDOTD will also provide annual
funding for power consumption of ITS field equipment within the LDOTD right-of-way and any
communication leases required to operate ITS field deployed equipment.

The following is a listing of the preliminary estimated annual Operations and Maintenance costs
by category consistent with staffing scenarios and operating philosophies documented in this
document and consistent with the phasing shown in the ITS Strategic Deployment Plan.
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PRELIMINARY IMPLEMENTATION PLAN

PRELIMANARY ESTIMATE OF
OPERATION AND MAINTENANCE COSTS
FOR THE
BATON ROUGE ATMS (20 YR HORIZON)

0

2000 85,000 0 0

2001 255,000 30,000 40,000
2002 325,000 35,000 40,000
2003 395,000 80,000 162,500
2004 395,000 90,000 248,000
2005 395,000 90,000 ' 248,000
2006 395,000 90,000 248,000
2007 395,000 110,000 360,000
2008 395,000 110,000 360,000
2009 395,000 125,000 468,000
thru to to to

2017 470,000 140,000 562,000

(estimated range)

1 Salary costs utilized are fully loaded including basic salary, overhead, overtime, benefits, etc.

+2 Includes maintenance of hardware, software, video projection devices, and general operating expenses such
as office supplies and reproductions.

Includes maintenance of ITS field equipment including: associate environmental enclosures, controls,

structures; power distribution system and associated equipment; and communication HUB sites as well as
equipment and transmission systems. Also includes cost of annual power usage and communication leases.

*3

Note:  Estimates do not include O & M costs for existing and/or legacy ITS Systems which are currently
being operated and maintained by LDOTD and City and have existing dedicated funding sources.
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Appendix A

Deployment of Arterials slated for advanced surface street control commensurate with the
system design life by priority.

Priority 1

. Nicholson Drive from Roosevelt to E. McKinley - Two (2) signals.

) Nicholson Drive from N. Stadium to Lee/Brightside - Five (5) signals.
) Highland Road from Terrace to State Street - Six (6) signals.

° Highland Road from Chimes to S. Stadium - Five (5) signals.

) Highland Road from W. Parker to LSU Avenue - Two (2) signals.

) Highland Road from Staring to Gardere - Two (2) signals.

o Burbank from Boyd to Jennifer Jean - Two (2) signals. (Need to verify if Jennifer Jean
improvements implemented.)

) Isolated Intersections:
. Dalrymple Drive at State Street
. Nicholson at Terrace
o Airline Highway (US 61/190) from Winbourne Avenue to Beechwood Drive - Eight &)
signals.
o Sherwood Forest from Coursey Boulevard to Old Hammond Highway - Eight (8) signals.
° College Drive from Concord Avenue to N. Foster Drive - Eight (8) signals.
) Isolated Intersections:
. Greenwell Street at Silverleaf Avenue
. Glen Oaks Drive at Silverleaf Avenue
. Sherwood Forest at Goodwood Boulevard
. Sharp Lane at Goodwood Boulevard
. Sharp Lane at Old Hammond Highway
. College Drive at Perkins Road
. Lee Drive at Hyacinth Avenue
. Perkins Road at Pollard Parkway
o Bluebonnet Road from Gail to Alselmo - Seven (7) signals.
o Essen Lane between I-10 and Perkins - Three (3) signals.
° Monterey from South Choctaw to Great Smokey - Three (3) signals.
° Seigen Lane from Industrial Plex to South Mall Drive.
o Airline Highway from East Industrial Drive to Florline Drive - Four (4) signals.
o Florida Boulevard from N. Foster Drive to Wooddale Boulevard - Seven (7) signals.
° Perkins Road from Siegen Lane to I-10 - Fifteen (15) signals.
o S. Acadian Throughway from Bawell Street to Morning Glory Avenue - Five (5) signals.
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. Essen Lane from I-10 to Perkins Road - Three (3) signals. (Essen at Margaret Ann,
Hennessy, and Picardy previously interconnected. Should consider including I-10 East
and I-10 West ramp signals.)

. Perkins Road at Broussard Street - One (1) signal. Perkins Road at Park Boulevard - One
(1) signal. :

Priority 2

. Florida Boulevard from Oak Villa to the East Parish Line - Twelve (12) signals.

. Choctaw Drive from Choctaw Street to Greenwell Springs Road - Twelve (12) signals.

. Choctaw Drive from Airway Drive to Sherwood Forest Boulevard - Four (3) signals.

. Goodwood Boulevard from Lobdell Avenue to Airline Highway - Five (5) signals.

. N. Foster Drive from Claycut Avenue to Airline Highway - Eleven (11) signals.

. Government Street from I-110 to East Airport - Seventeen (17) signals.

. S. Acadian Throughway from Bawell Street to North Street - Six (6) signals.

. Airline Highway from Vine Street to Cedarcrest Drive - Ten (10) signals.

Priority 3

. Jefferson Highway (LA 73) from Government Street to Airline Highway (US 61) — Ten
(10) signals.

. Essen Lane (LA 3064) from I-10 to Jefferson Highway (LA 73) — Three (3) signals.

. Plank Road (LA 67) from North Blvd. (Bus. 61/US 190 to Harding Blvd.) — Twenty (20)
signals.

. Harding Boulevard (LA 408) from US 61 to I-110 — Three (3) signals.

. Range Road (LA 3002) from I-12 to US 190 (include intersection at railroad) — Five (5)
signals.

. LA 415 from I-10 to US 190 — Two (2) signals.

. LA 1 from I-10 to US 190 — Three (3) signals.

Priority 4

. Old Hammond Highway (LA 426) from Jefferson Highway (LA 426) to O’Neal Lane
(LA 3245) — Five (5) signals.

. Airline Highway (US 61) from Jefferson Highway (LA 73) to Highland Road (LA 72) —
Five (5) signals.

. Highland Road (LA 42) from I-10 to Perkins/Barringer Forman — Three (3) signals.

. O’Neal Lane (LA 3245) from Harrell’s Ferry Road to Old Hammond Highway (LA
426) — Nine (9) signals.

. Millerville Road from Harrell’s Ferry Road to Old Hammond Highway (LA 426) -
Three (3) signals.
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o Florida Blvd. (Bus. US 61/US 190) from I-110 to North Foster — Seven (7) signals.
o LA 19 from Scenic Highway (LA 61) to Baker Blvd. — Eleven (11) signals.

Priority 5

Burbank Drive from Highland Road (LA 42) to Jennifer Jean - Five (5) signals.
Harrell’s Ferry Road from Intersection with Jones Creek Road - One (1) signal.

Scenic Highway (US 61) from I-110 to Thomas Road (LA 423) - Fifteen (15) signals.
Mickens Road from Hooper Road to Joor Road - Three (3) signals.

Greenwell Springs Road from Ardenwood Drive to Sherwood Forest - Ten (10) signals.
Lee Drive from Highland Road to Hyacinth Avenue - Two (2) signals.

Staring Lane from Intersection with Hyacinth Avenue - One (1) signal.

Bluebonnet Road from Intersection with Highland Road - One (1) signal.

Chippewa Road from I-110 to Nicholson - Ten (10) signals.

Plank Road from Halsey Street to Kent Drive - Five (5) signals.
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STATE OF LOUISIANA : ,
DEPARTMENT OF TRANSPORT ATION AND DEVELOPMENT A
S "P.O. Box 4245 . o
.- Baton Rou.ge, Louisiana 70804-9245

L J. "MIKE" FOSTER, JR. : : FRANK M. DENTON
GOVERNOR | » . SECRETARY

October 9, 1998

Mr. Jerry Klier, P.E. ,

Deputy Director - ' » .
Department of Public Works ' '

P O Box 1471

iBaton Rouge LA 70821 a

- 'Re: - 'Ongmal Aoreement o
State Project Nos. 742-17-0119, 742-17-0120 and 742-17-0121
F.A.P. Nos. CM-HP-MISC(275) and CM-MISC(275)
East Baton Rouge Parish No. 97-MS-CP-0040
Advanced Traffic Management Center
and Emergency Operations Center
East Baton Rouge Parish

Dear Mr. Klier:
Enclosed is the City’s fully executed agreement with the Department dated October 9, 1998.

This agreement provides for the funding of the referenced project. Through a copy of this letter, the
contract is being transmitted mternally to those indicated below.

Very truly yours,

~yvices Administrator

JDB:PBB

Attachments

pc: w/att. Financial Services Section
Mr. Gordon Nelson
Mr. Steve Cumbaa

Mr. Oscar Cruz
Consultant Contract Services Files HECE / VE
~ Project Control Files D
Mr. Carl Ellis 0cT 14 199
Mr. Murphy Oufhac d
FHWA PiRECToR, DRy,
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DEPART MENT'S GOrY

. o STATE OF LOUISIANA e "
D.EPART‘\/EE\JT OF TRANSPORTATIO\I AND DEVELOP’\/IE\IT

- AGREEMENT
STATE PROJECT NOS. 742-17-0119, 742-17-0120 AND 742-17-0121
FEDERAL AID PROJECT NOS. CM-HP-MISC(275) AND CM-MISC(275)
EAST BATON ROUGE PARISH PROJECT NO. 97-MS-CP-0040
ADVANCED TRAFFIC MANAGEMENT CENTER
AND
EMERGENCY OPERATIONS CENTER
EAST BATON ROUGE PARISH

T GE\/EE\IT made and executed in three (3) original copies on this M day of

éff% 1998, by and between the Department of Transmortatlon and Developmezt,
hereinafter referred to as "DOTD", and the City of Baton Rouge/Parish of East Baton Rouge, a
political subdivision of the State of Louisiana, hereinafter referred to as "Grantes";

WITNESSETH: That;

WHEREAS, under the provisions of Title 23, United States Code, "Highways", as amended, funds
have been appropriated under the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA)
to finance projects under the Congestion Mitigation and Air Quality (CMAQ) Program and under
the Transportation Equitable Act for the 21st Century (TEA 21) which are er the direct
administration of the DOTD; and - _

WHEREAS, the Grantee has requested an appropnatmon of funds to ﬁna_.ce a portion of the projecf
as descnbed herem and : ‘

S Cvnoe e tels el g e P N A AP I : .
- . > £ R R R et et s MR DR P R

x WHEREAS the pI‘O_]CCt is part of a transportatlon LmDrovemem‘s program sérving the Baton Roure o I
" Metropolitan Area and has bevn included in the local Metropohta.n PIann.nc (\/LPO) Transvor*aum R

~ Improvement Pro gram (TIP), as requu'ed by 23 CFR 450.324; and

WHEREAS, the DOTD is agreeable to the impl lementation of ths Pro;ect and desires to cooperaLe
with the Grantee as hereinafter provlded ;

NOW, THEREFORE, n consideration of the premises and mutual dependent covenants herein
contained, the parties hereto agree as follows:



Lo ARTICLE I - PROJECT DESCRIPTION

The improvement that is to be undertaken under this project will consist generally of building
an advanced traffic management center and emergency operations center. All traffic control incident
management and emergency functions for East Baton Rouge Parish will be housed in this
specifically constructed facility. The facility will be located on Harding Boulevard (LA 408)
approximately one-half mile east of Interstate Highway 110. " o

For purposes of identification and record keeping, State and Federal Project Numbers have
‘been assigned to this project as follows: ‘ - T

: For clearing and grubbing services, State Project No. 742-17-0119 and Federal-Aid

Project No. CM-MISC(275) have been assigned to the federal participation portion .and State
‘Project No. 742-17-0121 for non-participating funds. All correspondence regarding clearing and
grubbing shall be identified with these project numbers.

~ For all services relating to the construction of the facility, including construction,
engineering/architectural inspection and testing services, State Project No. 742-17-0120 and Federal
Project No. CM-HP-MISC(275) and CM-MISC(275) have been assigned. All correspondence
regarding construction, including construction plans shall be identified with these project numbers. .

All progress reports, invoices, etc. incurred in the performance of these services shall be

identified with these project numbers.

ARTICLEII - FUNDING

Except for services hereinafter speCLﬁcally listed to be furnished at the DOTD's e*(:ensb or . -
at the Grantee's expense, as the case may be, the cost of this project will be a joint pamcmanon '

. between the Grante° and the Federal chhway Ammuon her\.mafter ”FI‘IWA." »A" the tlme OI '
R authonzatlon the FHWA W1H partlcxpate at an 80% level in 30% of the clearing and gmbbm o
facility construction, archlter*mrallenomebnno testing and inspection services. The FHWA willalso .-

contribute an additional maximum amount of 5,400,000 which represents an 80% participation rate
~ in the allowable remaining project costs. Total FHWA participation from all funding sources will »

not exceed 80% of allowable (participating) total costs incurred after FHWA authorization. The
Grantee will fund all remaining and non- part1c1pat1n0 project costs. The Grantee does, however,’
reserve the right to incorporate items of work into the construction contract not eligible for Federal-
Aid participation if it so desires. Funds will be disbursed as provided in Article VIL



The Gra‘ntea‘is hereby forewarned that no contractual obligations or‘e‘cné"dim‘res of funds h
will be incurred until the DOTD and the Grantee are in receipt of the Federal Hz_nwav
Administration authorization (FHWA form 1240) and the DOTD formally notifies the Gmt that
it may incur contractual obligation and fund expenditures. _ :

The cost of all services performed for the Grantee by the DOTD at the speunc request of the
Grantee will be determined on the basis of the DOTD's actual cost plus overhead including payroll '~
additives. Payment for such services shall be made in advance by the Grantes based on a reascnzble
estimate prepared by the DOTD. Overruns and/or underruns in the cost of such services will be
determmed after completlon of the services rendered and the proper party will be reimbursed
accordmcly Serwcss performed by the DOTD will be ehclble for reunbursement bv the FHWA o

in the appropnate rat1o in eﬁfect at the Time of authonzatlon

ARTICLETII - CQNSTRUCT'ION PLANS

Pla.ms specxﬁcanons and contract documents for the proposed facility shall be prepared by
the Grantee or by a qualified architectural and/or engineering firm employed by the Grantee at no
expense to the DOTD and Federal Highway Administration. Plans and suecmcatxons for the facility
building shall as a minimum conform to Title 8 of the Code of Ordinances for the City of Baton
Rouge, Louisiana and the Parish of East Baton Rouge, Louisiana. The plans, specifications, and
contract documents shall be approved by the DOTD and Federal Highway Admmstanon .

ARTICLEIV - RECEIPT OF BIDS

For State PrOJect \Tos 742-17-0119 and 742-17- 0271 the DO”D w1L, at is ex Dense and at
the proper time, prepare construction proposals based on Louisiana Standard Specifications for
Roads and Bridges, 1992 edition, as aménded to comply with the DOTD's current practices, v
_ advertise for and receive bids for the work in accordance with the DOTD's normal requnemen
AH such bids W1H be properly taouIaLbd e‘ctended a.md summanzed to determire the official low S

bldder The DO_”TD will then Submit 0 the Gra.ntea coples ofthe ‘official bid taoulatvons J.Of the.rc O
:" mformamon and conments or approval while its Review Corm’mtte° will COHCUI—\.DII_/ analyze the R

bids for the DOTD. The award of contract, which by law must be made within sixty (60) days -

- following the receipt, of bids, will be made by the DOTD on behalf of the Grantee following the

favorable r°commendatlon of award by the Rev1°w Committee and concurrence by the Federal
chhwav Administration and the Gra.meﬁ - T




‘For State Project No. 742-17-0220, unless otherwise amended by the DOTD, the grantes
will, at its expense and at the proper time, prepare the construction plans, specifications and contract - - A
docurnents in accordance with the American Institute of Architects, requirements for federal projects,
utilizing the Construction Specifications Iostitute format. The DOTD will then advertise for and
receive bids for the work in accordance with the DOTD’s normal requirements. The cost incure
by the grantee for the reproduction of plans, spec1ﬁcat10ns and contract documents \ﬂ'l be -
reimbursed in accordance with Article VII of this agreement. ' R

Construction contracts will be prepared by the DOTD after the award of contract and will be
_ transmitted to the Grantee for its fu.rther handling toward execution. The Grantee will be responsible
for construction contract recordation.” The DOTD will, at the proper time, inform the Grante ein
writing to issue to the Contractor an official "Notice to Proceed” with constructlon

ARTICLEV - CONSTRUCTION

The Grantee or its consultant will provide technical administration and inspection during the
project construction; however, in the event a consultant provides this service for the Grantee it will
be performed under the direct supervision of a full time ernDloyee of the Grantes who will have
charge and control of the project at all times.

The DOTD will assign a project engineer from its District Office in Baton Rouoe to serve
as a construction coordinator for the DOTD during project construction. . The construction
coordinator will make Intermittent trips to the construction site to insure that the construction
contractor is following established construction procedures and that applicable Federal and State
requirements are being enforced. The construction coordinator will advise the Project Enginesr of -
any discrepancies noted and, if necessary, will direct that appropriate remedial action be taken. = .
Failure to comply with such directives will result in the mthboldmo of funds by DOTD ut.‘tl_ b
correetwe measures are taken by tbe Grantee VI . o R

E*{cent where a dev1at10n has bee

mutually agreed to m W’I'ILHO by bOLh the DOTD a_m. Lne
Grantee, the follomno speCIﬁc requtrements shaﬂ apply ot ‘. e

1. When it is stipulated in Louisiana Standard Specifications for Roads and Bridges that '

aoprovtl by the engineer or the DOTD is required for equipment and/or construction procedures,
such approval must be obtained through the DOTD Construction Section. All DO'—D policies and

procedures for obtaining such approval shall be followed.

12



' "v‘:ltS consultant by DO’ID

2. For all three (3) projects all construction inspections personnel utilized by the Grantes
and/or the Grantee's consultant must mest the same qualifications required of DOTD construction
personnel. When certification in a specific area is required, these personnel must mest the
certification requirements of DOTD. Additionally, the construction inspection personnel for the
building S.P. No. 742-17-0220 shall meet the certification requirements of the Southern BLI ding

Code Concress International.

3. All construction procedures must be in accordance with DOTD guidelines and policies
established by the Construction Manual, Chapter IX, the Engineering Directives and Standard
‘Manual, and any applicable memomnda These documenb wﬂl be made avallable to the Gra.-tee or

4 All documentatlon of pay quantities must confoxm to the requirements of DOTD as
outlined in the Construction Manual, Chapter VI. This manual will be made available to the Grantes

or its consultant by DOTD.

5. All materials to be tested shall be sampled in accordance with the Department's Sampling
Marnual. All material testing other than those test normally run by project personnel on the job site
shall be tested by the Department’s District or Central Laboratory.

The consultant and/or the Grantee shall be required to comply with all pans of this section
while performing duties as project engineer.

ARTICLE VI - SUBCONTRACTING

Any subcontracting performed under this project either by consulting engineers or architects
_ engaged by the Grantee or the construction contractor must have the prior written consent of the
. Grantee. In the event that the consultant or the contractor elects to sublet any of the services required

- - under _this ‘confract, it must take af'lrnanve steps to utilize small business and
.:f'lf'ﬁ‘dlsadvantaoed/women owned business as sources of suophes equlpmenr, cons*'uct.on, apd servvcc's )
;I:"Afﬁrmanve st6ps shall anlude the followmO AR S S ;

(a) Including qualiﬁed small and disadvantaged/women businesses on solicitation lists

(b) Assuring that small and disadvantaged/women businesses are solicited whenever they

-

are potential sources.

(c) When economically feasible, dividing total requirements into smaller tasks or quantities
as to permit maximum small and disadvantaged/women business participation.




(d) Where the requirement permits, establishing delivery schedules which will encourage
participation by small and disadvantaged/women business. -

" (e) Using the services and assistance of the Small Business Administration, the Office of
Dlsadvantaced Business Enterprise of the Department of CommerCD and the Community Services
Adrmmstranon as requ1red ‘

Also, the Contractor is encouraged to procure g goods and services from lator surplus arezs.

ARTICLE VII COST REIMBURSFVLE\ITS
The DOTD wﬂl relmburse the Gramee monthly a percentace of the costs of clearing and
grubbing, construction and construction architectural, engineering and/or testing services based upon
the limitations as outlined in Article II. - The Grantee shall render-invoices monthly for
reimbursement, which invoices shall be certified as correct by the proper designated official of the
Grantee. All such charges shall be subject to verification, adjustment and/or settlement by the

DOTD's Audit Officer.

In the event the Grantee elects to utilize consulting engineers and/or architects to perform
construction engineering or architectural services, they shaIl be apnrov ed by DOTD pnor to Lheu:

utilization under this project.

When the final costs of clearing and grubbing, construction and construction architectural,
engineering and/or testing services, have besn determined, adjustments will be made so that the
amount of participation in these items will not exceed the percentages outlined in Article II. Before
final payment is recommended by DOTD, all documentation of pay quantities shall conform to
DOTD policies and procedures. The Grantee acknowledges, however, that the FHWA will not
. participate in the cost of those items not constructed in accordance with the approved plans and -l
Spec1ﬁcat10ns and in this event the Grantee will be obligated to assume full ﬁnancm responsﬂnhw R
: ;»The Grantee hall also subrrm all final blH_L[lUS for all phases of work within~ one year after. the' '
‘completion of final acceptance of the pI‘O_]eCt ‘Failure to submit these billings mtmn the spec1ﬁed' :
~one year period shall result in the project being closed on previously billed amounts and any unbilled
cost shall be the responsibility of the Grantes. Federal rylmbursernem fora pomon of the costs mll .
be yearly as federal funds become available for this pI‘O_]eCt ' T

The Grantee shall re Lmburse the DOTD any and all amounts which may be cited by the
FHWA or DOTD due to the Grantee's noncompliance with Federal/State laws and/or regulations.
The cited amounts reimbursed by the Grantee will be returned to the Grantee upon clearance of the

citation(s).



Should the Grantee fail to reimburse the DOTD an»} and al] cited amounts within a ninety
(90) day period after notification, all future payment request(s) from the Grantee will be held until
the cited amount is exceeded at which time only the amount over and above the cited amount(s) will
be released for payment. Additionally, no new projects will be approved until such time as the cited
amount is reimbursed to the DOTD. ‘ ' ’

The participation by the DOTD and the FHWA in the project shall in no way be consirue
to make the DOTD or the FHWA a party to the contract between the Grantee and its enginesrs,
architects or contractors. :

ARTICLE VII - cost RECORDS

The Gramee and all others employed by the Grantee in connection w1th this project shall
maintain all books, documents, papers, accounting records and other evidence pertaining to cost
incurred relative to this project and shall kesp such material available at their respective offices at
all reasonable times during the contract period and for three (3) years from the date of final paymext
under the project, for inspection by the DOTD and/or Legislative Auditor, the FHWA or any
authorized representative of the Federal Government under State and Federal Reqn ulations effective
as of the date of this contract and copies thereof shall be furnished if requested.

ARTICLE X - CANCELLATION

The terms of this agreement shall be binding upon the parties hereto until the work has been
completed and accepted and all payments required to be made to the Grantee have been made; but
this agreement may be terminated under any or all of the following conditions:

1. By mutual agreement and consent of the parties hereto.

» 7 By the Crantee should it c1es1r\. to cancel the pI‘O_]CCt prior to the recelpL of blClS provided

L any cost that has been incurred for the preoaratlon of plans, spec1ﬁc Uons and cor;tracf documems‘ T

s not eligible for re1mbursernent by the DOTD or the FHWA ,

3. By the DOTD due to the mtharawal of State or Federal 1CLndmc for the project.
ART.ICLE X - PROJECT RESPONSIBILITY

The DOTD, its ofﬁc Is, engineers and employees will not be requre" to supervise or
perform such other services in connection with the development of this project as specifically set
forth herein; however, the Grantee will assume full responsibility for the project development and
will save harmless the DOTD against any loss or damage of any kind incident to or occasioned by
deeds undertaken in pursuance of this agreement.

—
/




< and review of its civil ncrhts activities by the DOTD and ac'rees to COOperate with DOTD ofﬁclals‘

'ARTICLE XI - FINAL INSPECTION AND MAINTENANCE

Upon completion and final acceptance of the project construction, copy of which acceptance
shall be furnished to the DOTD by the Grantee, the Grantee shall assume the maintenance of the
1mprovemer1t at its expense and in a manner satisfactory to the DOTD and/or the FHWA. The
contractor’s final acceptance will be recorded by the Grantee. Before making the final inspection,
the DOTD's District Administrator shall be notified so that he may have a representative present for =

such inspection.

ARTICLE Xll OPERATIO\IAL RESPO\ISIBILITY

The Grantee wxll be respon51ble for the complete operation of the fac1l1ty, including the
Traffic Management, Center. Further, DOTD and FHWA agress that the Grantee shall bave full and
complete authority to operate and control all traffic devices on all federal, state and local routes.
However, DOTD reserves the right to monitor all traffic operations and in emergency situations,

. retains the override authority on all federal and state routes. ' B

ARTICLE XIII - CIVIL RIGHTS

The Grantee agrees that the project will be developed in full, in accordance with the
principles and intents contained in the DOTD's latest Title V1 Plan (Phase I) and that the same or
closely related procedures providing for involvement of the Grantee designated civil rights specialist
in appropriate key stages of project development as identified in the aforementioned Title VI Plan, o

will be followed. o B

Further, the Grantee agrees that its own employment policies and practices mll afford fair =~

and nondiscriminatory employment opportunities to all employees and applicants for emplovment P
~ and that a viable affirmative action progran is maintained in the interest of increasing employment_'_:‘ B
_- »;_ﬂ‘.opportumtles for minorities, women and other disadvantaged persons. It is understood that the
. - .. Grantee, as a recipient oI lederal ﬁnanc1al asmstance under thlS aoreement 15 subject to momtonnc
in the achievement of civil rights objectives prescribed in the agreement and in any contracts A
resulting herefrom.




o \ ARTICLE XIV - PUBLIC LIABILITY

The Grantee shall indemnify and save harmless the DOTD against any and all claims,

' demands, suits and judgements for sums of money allegedly due to any party for loss of life or injury

or damage to persons or property growing out of, resulting from, or by reason of, any negligent act

or omission, operatxon or work of the Grantee, its agents, servanrs or emplovess while engaged uron Toono

or in connection with the services required or performed by the Grantee or resulting from the
ownershlp possessmn or control ofthe Lrnprovement durmc its ll?e

ARTICLE XV— PEDERAL PROVISIO\IS

The provxsmns set J.Ofth in the attached Ag:e“meqt Provmous (P °deral Form Pf{ﬂ) WILICL’

“ VW’IH be formally entered into between the DOTD and the Federal Highway Administration following
the execution of this agreement shall be made an integral part of this agreement by reference and
adhered to by th¢ Grantee.

. The Grantee agrées that as a condition to payment of the Federal funds obligated, it accepts
and will comply with the applicable provisions set forth in 23 CFR, Part 630, Subpart C, Appendix
A, which is incorporated herein by reference.




IN WITNESS WHEREOF, the parties hereto have caused these presents to be executed by their
respective officers thereunto duly authorized as of the day and year first above written. '

WITNESSES: » . STATE OF LOUISIANA
‘ CITY OF BATON ROUGE/
pARIQE OF EAST BATON ROUGE

X
TOM ED McHUGH
Typed_ or Printed Name

TITLE: _ MAYOR-PRESTIDENT

72-6000137

STATE OF LOUISIANA
DEPARTMEWT OF TRANSPORTATIO!
DEVELOPMENT
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‘. AGREEME

1. RESPONSISBILITY FOR WORK

1. Exczpt for projects canstructed under Certification Accegt-
ance procesdurss, State highway agzncy will pc:t’orm the
wark, ar cause it to be performed, in campliance with the
groved plans and s::c"ific:ztibns or groject prapasal which,
by referznce, are mads 1 part hereal.

b. With regard lo projects performed under C’rufcztvcn
Accegrance procedures, the State highway ageacy will ger-
form ths wark, or cause it to be performed, in accordancs
wxc‘l the tecms of its approved Certification, or excsaptions

creto as may have beza approved by the Federal Highway

dmmzs:r:zx.xon.
2 HIGHWAY PLANNING AND RESEARCH HP&R]
PARQJECT. The State highway agency will (1) coaduct or cause
20 bc condvvc ed, under its djrect control, nginesring and
nomic investigations of projects for fucL.r- construction,
,ogcm ‘with highwiy research necsssary ia connaction
‘hcr:with, pursuant to the work program apgroved by the
Federal Highway Admiaistration and (b) prepare reparts
uitable for publication of the result of such investigations and

).

NT

esearch, but no report will be published wrthouc the prior

.pproval of the ch 11 r’xghway Adrmmstmuon .
. gt
PROJECx FOR ACQUKSI lON OF RIGHTS-OF WAY
1 the evenr thac actual construction of 2 road on this right-
{-way Is not undertaken by the close of the tenth fiscal
sar [ollewing the fiscal year in which this agreement is
czcuted, the State highway agency will repay to the Federal
ighway Administration the sum or sums of Federal funds paid
the highway agzncy under the terms of this agrezment.

PR:LIM!NARY ENGINEERING PROJECTS. In the
i that right-of-way acguisition for, or actual cons:mc:m'i

’ th: road for which this preliminary cngmc: ng is under-
Xzn s noc started by the close of the fifth fiscal year foliow-

z the fiscal year in which this ag:-..‘..-.ut is e
ate higrway agzncy will repay to the Fede
2 ration the sum or sums of Fedsral funds paid tc ths

3..wzy agsncy under the terms of this agreement.

INTERSTATE SYSTEM PRQOJECT. :
The State highway agency will not add or permit to be
ded. without the priac apgroval of the Federal Highway
""uﬂIStf:x['On any points of access to, ‘or exit fram. the project
iddidon co those acpfovcf’ in thc plans an d spec uc:mo as for

Tproject. Ih Kimit '
The State hig hwav ageancy will not pcr..uc automative
vics stations, or ochc. commercial establishments for serving

tar vehicle users, to be consiructed or [ecated on the right-of- |

v of the tnterstate system. : .

The State highway agency will not after June 30. 1968.
mic the construction af any gartion of the Incc:::acc Raoute
which this project is lecaced, including spurs and loopsras a

road without the written concurrence of the Secretary of
The

:nsgertation oc his officially designated regresentadive.
7 ‘toll road” docs not inciude woll bridges cr il unnels.

a

PROJECT FOSR CONSTRUCTION IN ADVANCE OF

’OC\TIONMENT
This pro;c authorized pursuan: to 23 U.S.C. 113 as
bc subject to all procedures and reyuiremends.
ccn(orm to the standards applicable to projects an the
:m oa which locazzd, financed with the ald of Federal funds.

s P2 {Rav, 1£4) Previcut ecitigns are cDiclers.

PROVISIONS

B.~ No present or immediate obligaticn of
o created by this agresment. its purpese and iatent

—

F

Dc

<

I that. upan application by the State higf’:w ay agh.AC'
thereal by the Federal }*xghway Adminl

funds of the class designated by the pro;c
nder 23 U.S.C. [Q3(eyi<

“an the part of the F
macuritiss for that y:a:.

gency for this ;J ct

appartioned or allcecated

10+, or [+ subseguent o the date of this ag: 2y
al share of the cos

d to the State u

-

:‘I:.‘:l [ur*f‘

stration. any z-c:‘.cral :uc

used to reimburse the State for the Feder

wark done on the proj

7. STACE CONSTRUCTION.
s of cansiructicn nezessary

agress that all stagze

initially planned completz facilicy

!

praject, will canferm

cl.

to af least 2

approved AASHTO design s::md:rd

highways, even though
out F:d:rai-ud particip

--8. BOND ISSUE PRQJECT.
“maintenance of the projz
“~.manner as for regular Fede
tmmediste obligation is created by this A

such zdditic
attan..

The

State

Caonstruction,
ct will be accomplishe
ral-aid projects.

Federal funds, its purpose and intent being to

the State, as authorized by 23 U.S.C. 123, for retis
ties of the principal indebtedness of the bonds
raquests Feder

below. Whea the State

T -

gi=s

::.cvid: aid
cunng

in the retirement of such bonds, the r:qu‘st willt

by the appropdate certificaticn required by 23 C R

Subpart F, and Volume [. Chapter

Fedzral-Aid Fighu y Pregram M

authorized Fedaral h.zf- will b=

funds avalable, [f in an
of any apgortioned
meits hersundzr may

—

hc gZovernms
purseani o

issue and beginningz dats o
A

()-

-

y year therz

.'.f‘.'J."

mac‘.:

is no obiig

9, SPECIAL HIGHWAY FPLANNING

PRCJECT. Ths Sczte hi

Federal Higaway Acd

f'sha' of casts tncurrsd
undc' _J U.S.C. 307 (c), as amended. In t

Yol

Fm:mc wxch bCLh F

CS(H"IR( caosi.

eredy asigns its responsibilicy for the wark to
Hxanwav Administration. For an [atrz-Regional :

-Study, the Srac: her=by assigas its rzsgoasibility fert

ghway agsncy h
ministratica tQ chargs the S

-

by a

zainst funds apporuon'

—

-d::a azd tuum

to the lead Stacs for the study.

10. PARKING RzZGU

The Stztz hizhwiy zgancy wil not
mads in the provisions f{or garkin
cantral as contzined in ths agrzzms=
the local unit of Gevarnment r=f
“Additional Pravisicas,”

LATION AN

a“c

Faderal Highway Administraticn, unizss th

139541

and the Divisica Admi
Government nas a fuac
demanstratad azdiey

operations and control,

ha :y

ac

Fer a Nac.o 12l Pcol::‘. Fund stu

umber

T -
..... ead,

Fe :rz! :L.rxds available from whic!
b zde, thers

Ccvw.. ment an
Funds avaidable
t

will be no cmg

gr il
1
i

and
ms
seat cr
2g2inss
e
matusi-
T=d (o

al r:im'ousc:*:nt ta al

o ol

ferred 10 In th= parzgrapgh @

without thz pdar ap;rcval cf ths2

e Statz derarmunes

nis:rator cancurs, that th: [ceztlunit ¢t
tioning traffic engine=ring unit with ::‘5
to a;ply and maintzin sound ralilc




? ’ - ACHEEMEN

_ SIGNING AND MARKING. The State highway agency
MU not install, ar permit to be installed, aay sigas, signals, or
markings not in canformance with the standards approved By’
the Federal Highway Adminwstrator pursuaac (o 23 U.s.C
109(d) aor the State's Cerrificate as npplxczbi:

12, MAINTENANCE. The State highway agzacy
maintain, or by farmal agrezsment with approprate officials of
1 county or municipal govermment cause {0 be maintained, the
project cavered by this agraement. .
13. LIQUIDATED DAMAGES. The State highway agzncy
2gress that on Federal-aid highway censtruction pro;c.f‘{s nat

will

under Certificaticn Acczptance the previsions of 213 CFR Part
630, Subpart C and Yolume 6, Chapter 3, Scc:ion | of the
Federal-Aid Highway Program Manuzl, as supplemented,

r

clative to the bass of Federal participation in the project cost
shall be applicable in the event the contractor fu.s to comg plete
the contract within the con ract time. © 7 o s
74 IMPLEMENTATION - OF . "CLEAN AIR AC "AND

EQERAL WATER POLLUTION CONTROL ACT {APPLI- "
"'ABL’: TQ CONTRACTS AND SUECON;RACxS WHICH

EXCEED S10Q,0CQ). -7 0 amuiie T .
a. The Sta:: highway ageacy s:zpula:-s :th :mv t’ac),h:y to b:
utilized in performance under or (G benefit from this
agreement is not listed on the Eavironmental Protection
Agency (EPA) List of Vielating Facilities issued pursuant ta
the rzquirements of the Clean Alr Act, as amended, and the
Federal Water Pollution Control Act, as amended

5. The State highway agsncy agrees (o comply with all of the
tion 114 af the Clean Alr Act and section

rzquircments of sect
308 of the Fedsrai Water Pollution Cantrol Act, and all

regulations and guidelines issued therzunder.

c. The State highway agency stipulates that as a conditien of
ch:rll aid pursuant to this agreement it shall notify ths
deral Highway Administration of the rzceipt of aay advics

d ating that 2 facility to be utilizzd in performancs underor

tQ b: sfit fram this agrsement is under consideration (o b:
Ixtzd on the EPA List of Violating Fchm:s.
4. Thae State highway department agress that ic will includz= or

[gtedoe]

ts= ta be included in any Federal-aid to highways ag.“.‘.cnt
W 1 palicical subdivision of the State which excs
5100,000 the crit=riz and Acﬂuzr:mc'ms in thessz subparag: apns
1 :hroLivh d. - '

"
AN
1%

75 EQU L OPDOF{TUN Y Th" S:zt' h_g:lw:w “agency
23 agree me it wil mco*porat- cr c.msc 1o be inecrpo-
:Jc:d_ uee any con:rzm far canstruction wcrk or modmc:LcLon
of, as'de tmcf* inn the riles and regulazions of the Sc::.:::xr'f

‘hers
:f Labcr at 41 CFR Chaprer &0, which is paid for in whole

30 i part with funds obtained from the F, eral Govermiment

17 borrowed on ths crzdic of the ch ! Government pur- -
uanl to a gran cntrace, loan, i r guarantes, ar’

1, < 1
makzn pursuanc te any Federal progam ..Afolvmg such

Tz, cancrace, lean, mmsurancs or guaran following
:qual opperunicy :izus:. o
‘Ouring the performance of this conwract, e contractor

qreeas as follawe:

dminats against any employes=

The contractor witl not disc:

r applicant {or =mployment Secauss aof racs, color, religion,
-x, ar naticnal origin. The contractor will taks affirmative
stion te ensurs taz: applicants are employed, and that
mployess are treated during cnplovmc e wx.hour regard tQ
1zir racs, color, r=igion, sex, or rational origin. Such action
1ail mc!udc, buf not be limired to ths zc[lo-v.n;,. employ-
1=0L, upgrading, d=maticn ar transizr, recrullmen’ or racruil-
t=nt :dv:".i.sing; lavaifs cr termination: rates af pay ar ather
srms of compensatica: and sciection for triiamg, lasiucing

rm PR.7 (Rev, 1.341 Frevigust scitians Ire aBsqlete,

+ PROVISIONS (Continued) -

L regulations and relevan: arders of the Secratzry 0

lappr:nz'ic:ship. The contraciar ag
places, available to emplayessan
naticss fa be pravided by the
forth the provisians af this nonci
b. The contractor will, in all scL:
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< A AGREEMENT

The State highway :g.nhy 2lsg agrees:
(1) Tao assist and cooperate actively with the Federal Highway

Administration and the Secretary of Labor in obtainiag the

COI"!"

orders af the Secretary of Labar. '
(2) To furnish the Federal Highwaly Administration and the

Secretary of Labor such informaticn as they may require for
the supervision of such compliance, and that it will atherwise
1ssist the Federal Highway Administration in the dxs\hlrg: of
its primary responsibility for securing campliance,

(3) To refrain from entering info any cantract ar contract
madification subject to Executive Order 11248 of Segtember
74, 1945, with a contractar debarved from, ar who has act
demonsirated  eligibdity for, Gaovernmsent contracts and
fcd:ra.ly assisted  camstruction contracts pursuant to the

ecutive Order.

(4) Tao carry out such sancnons and penalties fo‘ violatian of
the equal cpporrumcy ‘clause as may be imposed upon
cantractors - and subcontractars
‘Administration ‘or the Secrstary of Labo. purv-':.m to Part H
Subpart D of the Executive Order. o
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refuses to comply with these undertakings, the- Federal

Highway Admm!stranon may take any or all of the foll’owmg

ictions:

{a) Cancel,” tcrmmatb_ ar suspcnd chxs agreement in whole ar

tn parg;
(b) Refrain from cxtcndmg any further assistance to the State

highway agency undcr the program with respect to which the
or refusal occurred until sacisfactory assurancs af

fallure
compliance has been rzczived fram the State highway

future
1geacy: and

(c) Refer the cass to the Department of Justice for appro-

o §=4

priate l:gal proc::dmgs. )

8. NONDISCnlM NATION.

1 Thes Scate high
(SHA) hersby agress that it will camply with

1gn

'J'.': '
Cw.l Rights Act and retzted statucss and implamenting
:ions to the end that no perscn
'rac:, colar, national origin, handicap, ags, scx, or rel J.g,

"
1]
lr\)

a1 be
excludzd from participation in, be deaied the benefits of,
ar be arherwise subjectzd €a d.isc:imi”nxon undzr the project

fler
coversd by this agresment and, furcther, the SHA agrees that:
rzquirsd by the

a.” It will insert the nondiscrimination notics
Standard —DCQQR.A meat -of ‘Tran

‘Assurinez (DOT Order IOSO
for wo.k or mat*rz_;-’ and x.r' BdayL_

for's ~goc.n'-d agrssm nents.” i et
b, Ic will insert the clauses i Az _h.dv.xvs A, B or C af DO

Qréer 1050.2, as zygxc.m.hc-, it all contractes, d-‘ds cransfer-

BN “.-».,,\,,»‘ o

ng ceal prapemy, stTuciuies, of
inczrzs: therzin (as @ covcnan running wich the land) aad in
turs de=ds, leasss, parmiis, Beanse w“ci similar agrezments
~elar=2 ro this project, entsr=d i_r:co b'/ the SHA with othe
partizs. ’
c. l¢ wiil comply wich, and cagper
camplizncs with the arms i thes
=2 act and relarad statusss, and [Seede

17. MINORITY BUSINESS E EN
a. The Scacs nighw~ay agz=ncy herek

Farm PS.2 [Rev. 1-34] Pravicus ecitians ar= Qosalete,

Gance af coatractors and subcontractars with the equal
oppartunity ‘clause znd the rules, regulations, and relevanc -

' by the Federal Highway .- -

shall on che grounds of

gortation (DAT) _TLE_I: V1
2) in all solicitations for bids y
pead fo..“, in aL propo als

Lﬂ:rc«:m:. ts thzr=on or -

PROVISIANS (Ccntinued]”

;’ . ,,,1

. with Federz

;‘v'vr'g:rd

- the recipient of its faflure o ca

: 1'"8 “siévels

’buc-w 75 orF ‘walzc w1y's aL.E

staizments aad zgrzes cha e

in all subsequent :g:‘::mcn:: t;::wc-..
subrecipient aad in all
betwesn recipients or sub :::p;:.—:: and. my,cgzn aé: e

(1) "Pclicy. It is th— polxc:/ o{cl.:Dcpzr;m: rc['t;
tion that mincrity Business entss rises (M:-’s) REYE
defined in 49 CFR Part 23 [fer “the pL.r"os:s o
Part 23, Subpart D, MEE's refer ‘to ‘disadvintaged
enterprises (DBE's); for the purposes of cther sub
Part 13, MBE's include women's busm:ss “en
(WBE's)], shall have the maximum opporiunl
in the pes sformancs of comtracts ::nanc:d in
with Fzderal funds under ch?s
“agplicable requirsments of'

agr==m=at. - .
(1) “Obiligatuan. T‘n' i
ensure that MEE
maximum ocacr;n.n.cv
of caonrracts ancd subcontracis [ir
tL.nds provxd d under tf

o pa.-::ic‘;a::
1.‘C-‘. lﬂ wnaols
nis ag:::"x-'m In

and r-asomclc s:cps in accordancs
of 49 CFR Part I3 tc easure that MB: s havc tnc ma xir’.u{ﬁ' -
oppom. ity ta compets forand perform cantracts. Recip B
“and their contractors shall not discriminate on L:'cas
Tacs, ceolor, national orign, h..nc.xca: rchg.on age, or sex
provided in Federal and State law, ‘in the award and ;‘.':,_~‘-~-
formancs of DOT-assisted contfuc,s. S

b. [f, as a condition of assistance, tic recipienc has submizizd’
and thz Degartment has apcrovc:‘. an \fB: a.:umztwc act :m
gragram which the recipient agrses ta Cd’}( ou: this’ pro~—~ T

2.

is incor:cr;:“_ inco ¢his finzncizl assistzncs zgrezment by

r=f=r=ncs. Thus progmam shall &2 '--*::d as az legal obhg:::o A

and faiiure to carTy oLt its terms shall be oe 1r=d as a violation =
B

of this financial -assistance 3;:':-.;.-:1: Uf‘orr noumc_:ro

[449

Ty out ‘the z crov

shall impese sech sainctiofs as are 'nccv_ in

49 CFR Part 13, Subparis D er E, which sanctions may

include terminazion cf the afr:::".:n: or oLh,. maasurss ‘tha
“may affscc the 2pil 4 zin IL.Lu

3

2
fL:‘.a..".C“’I assis:z..c

N

WALKWAYS, Ng mot

for 'm aintenancs
Scz:' ar

MODS:—ICD QR —RMINA
Fo. csrtain projects d-sc:ccd' ;
pr:sc:;c:d in ather pasts of Titls 23, Codsz of |
daas, e ;aVU;Ck pravisions found in thess par
ad 4 of this ag:::r::nt {

‘sede provisions 3

e

20. ENVIRONMEINTAL
TURES. :Ths Scate highwas
project is conswrucied in ez
all commitied envirsnmen
lisczed i approved env '_:c nme



y . . ADDITIONAL PROVISIONS . . §

-+ Any real propercy acquired for this project determimed to be excass -
c7 " go present af fucure programs neasds will be dispesed oF 2o Chiioeie
1fvi;h'a9 CFR 18 and governing FH S

ot

WA<t¢quirémeﬁE;




e T | - ADOPTED
METROPOUTAN CQUNC:'L

: RLSOLUTION 38972
’ ADMNSTRATOH TREASURER
AUTHORIZING THE MAYOR-PRESIDENT TO EXECUTE AN
AGREEMENT BETWEEN THE CITY . OF _BATON
ROUGE/PARISH OF .EAST BATON ROUGE AND THE
LOUISIANA DEPARTMENT OF TRANSPCRTATION AND
"DEVELOPMENT  FOR  THE - ADVANCED ° TRAFFIC
MANAGEMENT CENTER -AND - EMERGENCY OPERATIONS -
CENTER, BEING STATE PROJECT NOS. 742-17-0119,
742-17-0220 & 742-17-0221, FEDERAL AID PROJECT
NO. CM-HP-MISC(275), CITY/PARISH PROJECT NO.
97-MS-CP-0040. :

EE P

Section 1( The Mayor—President is hereby authorized .

'u';East Baton Rouge and the Louis*ana Department or Transportatlcn andrhf-“

Development fcr the Advanced Traffic Hanagement Center ~and

Lo RN

AEme*gency Operatlons Cente ’ beirg Sta_e P*OJect Nos. 742 1/—0179

742 17 0220 & 742 17— 0221 Fede*'a’ Ald Pro]ec"‘ NO CH—HP—HISC(275),

CltYYDa*lsn P*oject No. 97-HS-CP- 0040. _:g{;”nlt .

Section 2. :»Said ac*eement shall be anproved bv the i“'”

Office o; the Parvsh Attorney.“

COUNCH_ADMHHS!!ATQR




Sep-18-98 10:5BA Charlas M. Higgins (504) 757-1017

ATTACHMENT I

MEMORANDUNM OF UNDERSTANDING

FOR

STATE PROJECT NUMBER: 700-17-0161

ADVANCED TRAFFIC MANAGEMENT COMMUNICATIONS BUILDING

By and Among

THE CITY OF BATON ROUGE/EAST BATON ROUGE PARISH
and

THE LOUISIANA DEPARTVMENT OF TRANSPORT -&TION AND DEVELOPMENT

and
TEE U. S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

It is understood and agreed as follows:

[

L

th

[

-~

Based on the proposed square footage reguirements for waffic control systems and trafic
related functions of other systems, 30% of the cost of the building is eligible for assistance

through the Federal Highway Administation (FIZWA) and Louisiana Departmem of

Transportation and Development (LDQTD) using eppropriate Federal-aid finds, Lmited to
80% or that cost,

The required 20% march for the Federal-aid s“are wil be provided by the City of Baton
Rouge-Pmsn of Zast Baton Rouge.

Tae Ciry/Panish is paving for the design of the facility.

Toe Ciry/Parish will operare and maintain the facility and the rasic contrel sysiems, as will be
further defned in the Implementartion Plan.

LDOTD will assign a coordinatar to monitor the design and development of the Zcility.
FEWA will assign a coordinator to monitor the design 1nd development of the fciny.

FHWA will e the lead agency for the Eavironmentai Clearance.

The Ciry/Parish will let the project for consuwucton following all LDOTD and FHWA

procecures as outlined by these agencies. LDOTD and FHWA will review all documents for
cempliance.



Sep-18-98 10:58A Charles M. Higgins (504) 757-1017

S.

Witnesses:

Wr‘

Memorandum of Understanding - Page 2

Federal-aid construction authorizadon for the building will take place after the Early
Deployment Study Report and the Implementation Plan and ail necessary agresments have
beea reviewed and approved by the LDOTD and the FEWA following Federal-aid
pI'OC...def:S

ET | Dm0

Tom Ed McHugh, May%(}_rnsxdmr
7@ 0 /’ City of Baton Rouge/Parish of East Baton Rouge
- m?/n L M s =Snicd

(Dawe) *

m%ﬂmw \N\ E/v),d/ @vcz\

Frank M. Deaton, Secrecary
-/7 E; Department of Transportation & Developrment
//L/VLL{ ﬁLSfO - L“,-_L S
(Cate}

Witnesses:

Qm&u \c@tﬁ\ /%/4&%

Wiltam A Sussmann. Divisicn Administrater

Federal Highway Admiustaden
/f\/—mo/m/gju/ 2 /z28/7

.
(Cate)

~11



APPENDIX C



APPENDIX C

Baton Rouge ITS Project
Communications Systems Design Evaluation

General Comments

This design evaluation provides a top-level description of three, communication network designs
considered for this project and recommendations based on the National ITS Communication
Architecture Definition. A cost comparison of the three designs is included and a summary of the
advantages of each design.

The National ITS Architecture document provides insight to readily available and emerging
technologies that can be used to implement any of the user services described in the ITS
Architecture. Excerpts from the National ITS Architecture model (in italics) are included as points
of discussion.

The design alternatives presented are for the entire network and are based on physical details of the
Primary ITS Route Plan and Alternate ITS Route Plan for vehicle traffic management as shown
in Figures 1 and 2. The equipment selection and architecture for each network design provides for
scaleability, extensibility, network flexibility, and network management capability of the
communication systems. Each of the designs use similar fiber plans for the backbone fibers (trunk
cables) and field cabinet fibers (distribution cables) for the Primary ITS Routes using dedicated fiber
optic cables. Additional information is provided that introduces other media types for consideration
of the future Alternate ITS Route design.

"The National ITS Architecture provides a common structure for the design of intelligent
transportation systems. It is not a system design nor is it a design concept. What it does is define
the framework around which multiple design approaches can be developed, each one specifically
tailored to meet the individual needs of the user, while maintaining the benefits of a common
architecture...”

Itis important to note that the ITS model stresses industry standards compliance and that the designs
proposed are compliant with the applicable telecommunications standards as they are known today
to allow for inter-operability and inter-connectivity of the communications equipment. Industry
standards will continually evolve and be updated periodically to encompass new technologies. The
ITS model recognizes this fact and does not mandate specific communication interface standards,
media types or system architectures, leaving those design decisions to the user. It does provide
selected recommendations based on a variety of industry standards and the cost effectiveness of the
technology for the particular application.
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“In general, the Communication architecture for ITS will have two components: one wireless and
one wireline. All Transportation Layer entities requiring information transfer are supported by one
or both of these components. In most cases, the wireless component merely provides a tetherless
user, usually one in a vehicle, with access to fixed (or wireline) network resources.”

The ITS Architecture report provides extensive detail and a number of assessments of the wireless
technologies (cell based, satellite, spread-spectrum, radio), but places lesser emphasis on the wireline
strategies (twisted pair, coax, fiber-optic). The assumption being that wireless will eventually
become the most widely used components within the ITS communications network with the greatest
potential for generating the bulk of the revenue from user services. Note that the above excerpt
states "...with access to fixed (or wireline) network resources." This places emphasis on establishing
a base wireline system that will accommodate these wireless interfaces.

Each of the three designs is considered a wireline design (fiber-optic based) which will accept
industry standard communication interfaces required for future wireless components. The wireless
components being those that will support communication requirements for infrastructure to vehicle
communications and other remote stationary and wireless equipment requiring connection to the
fiber-optic network.

Design Considerations

The design of the three proposed communication systems for this project is based primarily on
achieving an optimum utilization of the network resources (video, voice and data) and the ability to
share those resources among the various agencies requiring access to them. This lead to selecting
a network architecture that is inherently designed for survivability and equipment selections that
provide redundancy to insure a high degree of network availability under fault conditions. Network
management is an essential function that has been time-proven to reduce potential system outages
and lower maintenance costs over the life of the system by automatically detecting, isolating,
restoring and reporting system faults. This function is included in each of the designs.

None of the designs are considered fail-safe, but are fault-tolerant and designed to provide a graceful
degradation of system resources during fault conditions. This is accomplished by selecting
communications hardware that has built-in redundancy of critical components (transmitters
/receivers, power supplies), is designed to operate in a network environment with path protection
(counter-rotating rings, dual-path capabilities) and has integral network management capabilities for
the critical components.

Each design incorporates two basic fiber schemes, 1) ring networks, and 2) point-to-point circuits,
which are combined to provide a robust and flexible communications system. Figure 1 reflects the
overall fiber plan of the trunk circuits for the Primary Route Plan. Figure 3 shows the distribution
fiber plan used to transport video, voice and data from the field devices to the main hub at each
sector.
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The designs allow for phased build-out of the system. Figure 4 shows how the overall network is
divided into four sectors. Each sector has a main communications hub that collects the video, voice
and data circuits for transmission to/from the Control Center. As each sector is constructed and
brought on-line, it is connected to the previous sector or Control Center in a collapsed ring network
(logical ring). After the last sector is built, some trunk fibers will be reassigned to form a complete
physical, fiber-optic ring backbone.

SECTOR 1

« f - Control Center

SECTOR 2 SECTOR 3

—— PRIMARY ITS ROUTES
—— ALTERNATE ITS ROUTES
- - - TRUNK FIBER ROUTE
—— SECTORS

Figure 4



Basic System Elements

A "hub" is defined as an equipment location that connects to the trunk fibers and a "node" location
(field cabinet) connects to the distribution fibers. Equipment housed at locations other than the
Control Center are considered "slave" devices, while those at the Control Center being the "master”
devices. Basically, the function of a hub is to act as a primary collection point within a sector, and
anode to act as a feeder to a hub. These functions are further detailed in the System Descriptions.
All node locations eventually connect to one of the four main hub locations. Equipment at a hub
location may connect directly to the Control Center or to the next hub, depending on which design
is being described.

Distribution Fiber Plan

The fiber plans are based on providing 144 CCTV cameras at intervals of % to % mile increments
over approximately 77 road miles, with additional traffic management equipment co-located in the
same cabinets. Equipment such as traffic controllers, VMS, CMS controllers, weather
sensors/monitors, weigh-in-motion detectors, highway advisory radio broadcast equipment, etc., can
be installed at any of the node locations and is serviced by the network for that sector.

Of the 144 cameras proposed for the Primary ITS Route Plan, 138 of them are directly connected
to a specific hub location with the remaining 6 cameras connected directly to the Control Center.
The table below reflects the number of cameras connected to each hub. Figure 5 shows a graphic
representation of the video point-to-point circuits connecting to hub locations via the distribution
fibers.

Hub / Sector No. of Cam
1 36
2 21
3 36
4 45
Directto CC 6
Total 144
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The relationship between the hubs, nodes, and the trunk / distribution fibers is shown in Figure 6.
Communication equipment at the nodes transport the voice/data circuits from the various end-user
devices over a sub-ring network on the distribution fibers which connect to the hub for that sector.
Video from each camera location (Fig. 5) is sent to the hub via point-to-point fibers from the camera
location to the hub location.

The sub-rings are in a "collapsed" (also known as "folded") ring configuration, meaning that fibers
within the same cable will be used to connect to the voice/data equipment at each node. Of the 4
fibers required, 2 of the fibers will be used for path "A" (primary transmit/receive) and 2 fibers used
for path "B" (secondary transmit/receive) forming two separate rings. In the event of a fiber break
or an equipment outage, the nodes adjacent to the fault will detect the fault and reroute the voice/data
traffic from path "A" to path "B", in the opposite direction (counter-rotating). This type of
architecture provides a path protected network and any faults in the network are detected and
reported by the Network Management System. The fiber plan for the distribution fibers is used in
all three designs.

The hubs are located at mid-point of the distribution fiber spans so that approximately an equal
number of cameras are located upstream and downstream of the hub in order to maximize fiber
utilization.

Trunk Fiber Plan

The fiber plan for the trunk cables is dependent upon the design being described and is detailed for
each in their respective System Descriptions.
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System Expansion

System expansion capability, sizing and system loading are fundamental considerations to the
systems design which are explained in greater detail under each System Description.

A fiber-optic based system has essentially unlimited capacity in terms of the fibers transmission
capabilities. Limitations are imposed primarily by distances, type of fiber and the capabilities of the
communications equipment connected to the fibers. The designs proposed all use a similar fiber plan
which is designed to eliminate the need for mid-span, fiber-optic repeaters which can potentially
introduce signal degradation. Singlemode fiber will be specified throughout the system for both the
trunk and distribution cables eliminating the need for any fiber media conversions and the equipment
specified will be sized to meet the needs of the proposed system equipment for each sector and the
Control Center.

To insure future growth capability of the network, additional spare fibers will be included in both
the trunk and distribution cables. Additional equipment can be added to the sub-ring networks on
the distribution side, or additional rings can be implemented using spare fibers. A sub-ring is limited
to 63 nodes per ring with the maximum ring size at 45 nodes (Sector 4) under the proposed designs.
The trunk side equipment can also be increased to accommodate future hub locations or the addition
of equipment to the proposed hub locations using the same fibers or by using spare fibers.

"“The ITS architecture allows the use of existing infrastructure to the greatest extent possible...."

The use of wave-division multiplexers (WDM’s), provides the ability for multiple, optical
wavelengths to be transmitted over a single fiber, which can be used to increase the amount of
equipment connected to the same fiber. This same technology is often used within the design of a
piece of fiber-optic equipment to increase its transmission capabilities.



By leveraging this technology, it is technically feasible to share public and private fiber-optic
networks and is a potential candidate for inter-connecting the future Alternate ITS Route Plan
communications with the main hubs on the Primary Route Plan.

For sections of the roadway where it is not practical to install fiber-optic cables or to connect to other
public resources, the use of wireless technologies can be used to expand the system.

Equipment Descriptions:

This section provides a brief overview of the equipment selected for each of the design evaluations
but does not provide all the specifications or capabilities for each product. Please refer to the
manufacturers specification sheets for additional details about each of the products.

The final equipment selection decisions will be made during the final design stages to insure that the
latest versions of the industry standards are incorporated in the system specifications.

Fiber Optic Fractional T1 Multiplexer - (TelePath FO/FT1)

This device is common to all designs.

Ateachnode, a FO/FT1, digital multiplexer will be installed that has 8 RS232 data ports and 2 voice
ports. The aggregate data rate of the FO/FT1 is the DS-1 (T1) rate of 1.544Mb/s. There are 24
addressable, channels (called DS-0's) within this aggregate data stream which transport the
individual voice/data circuits. Any of these 24 channels can be assigned to any data or voice port
on the FO/FT1 multiplexer. Each channel is bi-directional (full-duplex), meaning that data can be
sent in both directions at the same time.

The data ports are multi-point / multi-drop capable with data rates up to 38.4Kb/s for each port. This
allows the same data channel at each node to be dedicated to a specific function required at any or
all nodes in that sector.

As an example, the CCTV video camera’s require the Pan, Tilt and Zoom (PTZ) commands to
control a camera from the Control Center. Each camera in the system is assigned a distinct address,
and a receiver/driver that decodes received messages via the communications network. A command
message from the Control Center will be broadcast to all the camera’s in a sector, and each
receiver/driver will decode the message and check for a valid address. If the message received
contains the address for that particular camera, the camera will respond to the commands, otherwise
it ignores the message.

Since the camera controls (PTZ) are low speed, typically set for 19.2Kb/s, and have a very low
volume of message traffic, a single channel on the FO/FT1 can be used to control all the cameras
in a sector.



One of the two voice channels on the FO/FT1 is dedicated to a Service Voice Link function that is
used as a Maintenance Hot-Line (similar to order wire capability). This is a party line configuration
and allows a technician at any node, anywhere in the system to communicate with any other node
and the Control Center. Conversely, the Control Center can talk to any node. .

The second voice circuit is a Highway Advisory Radio (HAR) port (4W, 600 ohm) that is used to
transmit messages from HAR equipment at the Control Center to remote broadcast radios.

Each FO/FT1 has 2 sets of relay contact closures and sensors that can be wired to sense for cabinet
doors being opened, shelter temperature alarms or any other type of alarms suited for contact
closures/sensors. These contacts are monitored and controlled via the Network Management System
(NMS) at the Control Center.

The FO/FT1 is fully programmable and can be remotely programmed from the NMS at the Control
Center. Data and voice port parameters can be changed on-the-fly, and each port is continually
monitored by the NMS for alarm conditions. The FO/FT1 has one field replaceable transceiver
module and does not require periodic maintenance, alignments or special tools to replace the
transceiver module.

One FO/FT1 will be located at each node and hub (slaves) and one for each sector (master) will be
located at the Control Center. This unit requires 1 RU (Rack Unit = 1.75") of vertical rack space.

Fiber-Optic Dual Ring Transceiver - FO/DRT (TelePath RingMaker)

This device is common to all designs.

The FO/DRT provides path protection for the FO/FT1 described above. It contains 3 field
replaceable transceiver modules for connecting to the distribution fibers ( paths "A" and "B") and
to the FO/FT1 (payload) along with redundant power supplies. It continually monitors the status of
the fiber paths and performs the automatic switching and bypass functions should a path or
equipment fault be detected.

The FO/DRT is managed and monitored by the NMS and can be remotely programmed by the NMS.
The FO/DRT does not require periodic maintenance, alignments or special tools to replace the
transceivers or power supply modules. One FO/DRT will be located at each node and hub (slaves)
and one for each sector (master) will be located at the Control Center. This unit only requires 1 RU
(1.75") of vertical rack space.

FDM Broadband Video/Data Multiplexer - FDM (TelePath TransPorter 5000)

This device is used in two of the designs - Designs 1 and 2.

For video transmission, a broadband FDM (frequency-division multiplexer) has been chosen as the
most cost effective solution for transporting un-compressed, full-motion, broadcast quality video
from the hubs to the Control Center. The FDM meets video industry standard EIA-250C medium-



haul specifications, has redundant power supplies, transmitters and receivers and is monitored and
controlled by the NMS.

The FDM can be configured for video and/or DS-1 channels, or combinations of both and provides
bi-directional transmission capability. Each chassis can multiplex up to 24 full-motion, video
chanrnels (3 channels per card) and 2 chassis can be combined for a total of 48 video channels or a
combination of video and DS-1 channels on the same fibers.

The FDM and its sibling 9 channel multiplexer (TelePath 2500), have the ability to add/drop
channels at multiple locations which is being considered as part of the communications design for
the future Alternate ITS Routes.

The FDM’s will be located at each hub (slave) and at the Contro] Center (master). Each unit only
requires 6 RU (10.5") of vertical rack space.

Fiber-Optic Video Transceivers - (FO/VT)

This device is common to all designs.

Video transmission from the camera to the hub is accomplished using the FO/VT which transmits
the output analog video signal from the camera to the FDM located at the hub via the distribution
fibers. Two units per camera link are required. One mounted at the camera converts the video signal
from an electrical signal to an optical signal. The second is located at the hub to convert the optical
signal to electrical.

A number of manufacturers make these products and the final selection will be done during the final
design stage. It is necessary to insure that the unit selected is suitable for the camera types selected
and will physically fit into the type of camera housing selected for the project.

Digital Video Codec - (DVC)

This device is used in Design 3 only.

There are a number of manufactures that are pursuing this niche market and the following statement
from the ITS document indicates but one of the digital compression technologies available.

"One design assumption that drives the second-largest data load is the selection of a video
encoding standard. In this document the MPEG-1 standard has been selected. The data rate is 1.5
Mbps. This decision was based on the fact that MPEG-1 provides a high quality full-motion video
image that can be readily demonstrated today. The development of inexpensive MPEG-1 encoders
and decoders has been completed, and the cost will decline rapidly in the near term. This
assumption can be revisited in the future when the time for an actual deployment is nearer. The
tradeoff between the cost of the encoder/decoder pair and the cost of transport should be studied
then, because of the rapid developments in the area of video encoding..."



There have been a number of advances in digitizing and compressing video since the ITS document
was researched and released. MPEG-1 has been eclipsed by the newer MPEG-2 standard and other
video compression standards are becoming more attractive in price and provide higher quality.
Digitizing video incurs tradeoffs, since it either requires a great deal of transmission bandwidth to
achieve broadcast quality video signal (up to 155 Mbps), or reducing the quality of the video signal
in order to save valuable bandwidth. The amount of bandwidth required per video signal dictates
the payload capacity of the transmission equipment at the hubs must provide.

In the all-digital design proposal for this project, the H.261 standard was selected as the most cost
effective solution among the technologies presently available. It can transmit the digitized video at
scalable data rates from 64 Kbps to 2.048 Mbps, (low to higher quality) and being a more widely
used product in video conferencing applications, it’s pricing is lower for similar quality video but
it does not meet the EIA-250C standards.

This device converts the analog signal from the camera into a digital data stream (1.5 Mbps) which
is then connected directly to the SONET multiplexers at the hub. At the Control Center, another
codec is required to decode the signal and convert it back to analog for distribution by the video
switch.

SONET OC-3/0C-12 - (SONET ADM)

This device is used in two of the designs - Design 2 uses OC-3 and Design 3 uses OC-12.

Synchronous Optical Network, Add Drop Multiplexers (SONET ADM) are used in two of the
designs and are a cost effective solution for transporting large quantities of voice and data signals
in a ring network. The equipment selected provides path protection ("A", "B" routes), redundant
transmitters/receivers and power supplies, protected user circuits (DS-1's), battery backup as well
as being controlled and monitored by a Network Management System at the Control Center.
SONET is widely used throughout the telco industry and is well defined in the Bellcore
specifications.

The addition of SONET in the base design provides the capacity to add Ethernet (10 / 100 Mb),
wireless interfaces for voice and data and add other user services to this private network that are now
being leased on the public networks.

In brief, SONET defines optical carrier (OC) levels and electrically equivalent synchronous transport
signals (STSs) for the fiber-optic based transmission hierarchy. The standard SONET line rates are
shown in the table below. The fiber-optic rates shown in bold are the most widely supported by both
network providers and vendors. The column labeled "# of Phone Lines" is used to provide the reader
with a perspective of the number of standard (64 Kbps) telephone circuits each OC level can
transport. Actual capacity required and utilized in any design will be dependent on the mix and type
of user channels employed.



SONET Optical Line Rates
Optical Carrier Level | Line Rate Mbps | #DS-1's at 1.544 Mbps | # of Phone Lines

0C+ 51.84 28 672

0oC-3 155.52 84 2,016
0C-12 622.08 336 8,064
0C-24 1244.16 \ 672 16,128
0C-48 2488.32 1,344 32,256
0C-192 9953.28 5,376 129,024

Selection of the SONET equipment has been narrowed to two different manufactures and was based
on their equipment being compatible with the SONET Interoperability Forum (SIF) and Bellcore
specifications. This will insure future growth capabilities of user services and reduce the risks of
interconnecting with public network resources that implement various SONET standards and use
multiple manufactures for supplying SONET based services. This will become an important issue
since the design of the future Alternate ITS Route Plan most likely will be dependent upon using
some telco leased services and a mix of wireless (leased or user owned) connections to the SONET
fiber-optic backbone network.

Sizing and interface definitions of the SONET system (OC level and type of service) are based on
the ITS application for the designs being presented. It is anticipated that these requirements will
change to include additional user services as defined by the ITS model. The function of the SONET
ring network is information transfer and distribution, and will essentially remain the same no matter
which SONET OC level is selected.

Of the two manufacturers being considered, Positron equipment offers a growth path from OC-3 to
OC-48 that requires only changing the optical transmitter/receiver pairs to upgrade to the next level.
This will allow the system to be easily expanded to meet future growth requirements at minimal cost.
They also offer Ethernet capability for both standard 10 Mb and Fast Ethernet, 100 Mb capability.
Another advantage is that the SONET equipment can be field upgraded to the next level without
incurring any system outages during the upgrade process.

The second manufacture, Nortel, incorporates an architecture capability that lends itself better to
building "mesh" networks. A mesh network is one in which there are multiple locations within a
ring network that typically only need to transport information between specific locations on the ring,
but not necessarily to all locations. This allows more precise sizing of the system equipment (ocC
levels) specific to the needs of those locations.

The topology of the SONET network will start as a point-to-point configuration (Control Center to
first hub installed) and build-out to a linear, folded ring (Control Center to 1%, 2™ and 3™ hubs) to
finally a geographically diverse, path protected ring network (Control Center to 1%, 27, 31 and 4t
hubs and back to the Control Center).



Network Management System - (NMS)

This function is included in all three of the designs.

Management of critical system components is key to maintaining a communications network at a
high degree of availability. Network availability of 99.9% is a typical figure used in the industry as
defined by Bellcore specifications.

The ability to monitor and control system components in a real time environment along with the
ability of the equipment to automatically switch to protected paths/circuits constitutes the basics of
network management. The function of monitoring includes detection, isolation and reporting of
alarm conditions, and providing an overall view on the health and welfare of critical system
components. The level to which this is accomplished distinguishes a simple network management
system from a comprehensive one that provides reliable and timely system status.

The depth to which a network management system can view individual cards/modules/interfaces
within an equipment chassis is important in identifying the faulted components that need to be
replaced. This eliminates and/or greatly reduces the time, test equipment and level of expertise
necessary to troubleshoot and restore the system. The ability to remotely control system components
from a central location allows for changing equipment parameters, performing equipment
verification checks, circuit restoration procedures and allocating system resources as needed.

The determination of what the Network Management System shall entail is dependent upon the
selection of the equipments and overall design of the system. There is no, "one size fits all" type of
NMS available in the commercial world but the ITS model does recommend that the Simple
Network Management Protocol (SNMP) be implemented in order to maintain an open systems
architecture approach.

Video Matrix Switch

This device is used in all of the designs. Costs are not included in the budgetary estimates.

Although not considered as part of the communications equipment, it is important to recognize that
the selection of the video matrix switch equipment can effect the overall price of the system and type
of components selected.

In Design 3, video encoders are used at the hubs to digitize to the video signals for transmission to
the Control Center. Corresponding decoders are used at the Contro] Center, to decode the video
signals for display. This creates a one-for-one relationship, 144 encoders, 144 decoders. By
selecting a video matrix switch that can switch the digital DS-1 signals, the number of decoders can
be reduced to the number of display monitors being viewed at any one time.

For instance, if a total of 48 display devices (monitors, projection displays, etc.) are used throughout
the Control Center, then only 48 video decoders are required, not 144. This reduces system cost as
detailed in Design 3 for the all-digital System Description.



System Descriptions

The following descriptions rely on the reader having read the above to understand the basic
architecture of the trunk and distribution fiber plants. In all designs, the equipment connected to the
distribution fibers at the nodes is similar. The equipment at the hubs and Control Center changes
for each design package.

Design 1 - Wideband Video and DS-1 Digital Data

Figure 7 reflects the equipment configuration for the remote locations (nodes and hub). At the hub
shelter, the wideband FDM is used for the transmission of the video (simplex), and voice/ data
circuits (bi-directional) from each node to the Control Center. Video from the camera locations is
converted to an optical signal by the FO/VT and transmitted to the corresponding FO/VT receiver
at the hub by way of the distribution fibers. The output of the FO/VT receivers is connected to the
wideband FDM video channels. In this design, a maximum of 45 video channels are collected at the
hub.
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Each node contains both a FO/FT1 (Fiber Optic Fractional T1 digital multiplexer) and a FO/DRT
(Fiber Optic Dual Ring Transceiver) combination for transmitting the bi-directional voice and data
circuits in the sub-ring network. The example shows how user devices (camera, traffic and sign
controllers) connect to the FO/FT1's. Up to 8 different data devices can be connected at each node
and each device is assigned to a dedicated data port on the FO/FT1 multiplexer that will function as
described in the camera controller example given under the FO/FT1 equipment description.



It is assumed that each hub location will also have several co-located controllers (camera, traffic,
sign etc.), and a FO/FT1 and FO/DRT pair will be housed at the hub for these devices. If there are
no devices co-located at the hub shelter, the FO/FT1 can be deleted from the hub location.

The FO/FT1 and FO/DRT’s at each node location are interconnected using 4 fibers in a collapsed
ring configuration (see Fig 7). Should a fiber cable be cut or equipment fail, the data/voice circuits
will be routed from the "A" fiber path (primary fiber path) to the "B" fibers (secondary fiber path).

Individual video signals from the camera locations to the hub are not protected and a fiber break or
equipment failure for the individual video signals will result in a loss of that signal to the Control
Center.

The FDM multiplexes the signals for transmission to the Control Center via 4 trunk fibers. Two
fibers are used for the redundant transmitters and receivers of the "A" (primary transmit/receive)
fiber path, with the other 2 fibers used for the "B" path (secondary transmit/receive) providing a
geographically diverse, path protected network to the Control Center as shown in Figure 8.
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Figure 9 shows a partial example of the configuration of the Control Center equipment for this
design. Only 2 of the wideband FDM links are shown for clarity. The video and data from the
remote hubs are received by the corresponding FDM’s and distributed to the user equipment.

The Network Management System physically connects to each piece of communications equipment
at the Control Center via an EIA-485 bus for control and monitoring. Connection to the remote
equipment is accomplished in the overhead messages from the respective master device at the
Control Center, to the slave devices located at the hubs and nodes.
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The network manager is a standard Pentium class PC with the Windows NT™ Operating System
and the TeleVue Network Management System (TNMS) application software. The TNMS software
will allow the network manager function to perform as an SNMP proxy agent so that all the
communications equipment will be capable of being monitored by a master SNMP compliant
network manager (not shown) via an Ethernet connection. This master SNMP network manager will
be capable of monitoring and controlling other Local Area Networks (Ethernet LANs) used within
the system. The decision to combine these on a single PC platform or to partition these network
managers onto separate PC platforms will be made during the final design stage when all LAN
requirements are established. The dashed lines in the drawing represents the connections between
the NMS and the communications equipment.

Design 1 - Communications Equipment Quantities and Budgetary Costs

Budgetary costs are based on manufactures list prices for the equipment only and is based on a
design for 4 hub locations, 144 nodes and the Control Center. Costs are for the following
communications equipment:

Qty Equipment

14 FDM chassis (with redundant transmitters/receivers, power supplies and all modules)

149 | FO/FT1's (with electrical transceiver)

149 | FO/DRT’s (with 2 singlemode and 1 electrical transceiver, redundant power supplies)

288 | FO/NT's (SM fiber version, video only, simplex )

1 Maintenance Hot Line Telephone System (chassis and modules)

1 TeleVue Network Management System (PC, Operating System and NMS software)

Design 1 Budgetary Estimate - Wideband Video + DS-1 Digital Data
Cost Per Hub Remote Control
Plus Node Equipment Equip Center
Hub 1 (36 Video + 1 DS-1) $426 K
Hub 2 (21 Video + 1 DS-1) $254 K
Hub 3 (36 Video + 1 DS-1) $426 K
Hub 4 (45 Video + 1 DS-1) $518 K
CC (138 + 6 Direct Video + 5 DS-1's) $463 K
Sub Totals $1.62 M $463 K
System Total $2.08 M




Design 2 - Wideband Video and SONET

Design 2 is a growth step for the previous design and incorporates SONET for transporting data and
voice circuits between the Control Center and hubs for distribution to the node locations. The
addition of an OC-3 SONET ring (or greater - OC-12 / OC-48) servicing the 4 sector hubs and
Control Center is predicated on the likelihood that future user services will be added to the system
that will exceed the DS-1 (1.544 Mbps) capability per sector, as used for Design 1. Design 2 can
be implemented whenever user services require additional bandwidth beyond this DS-1 rate per
sector.
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It is important to note that Design 1 required a bidirectional data flow capability between the
FDM’s at the hubs and the FDM’s at the Control Center to transmit and receive the data/voice
circuits and the Network Management System overhead messages. (Video signals are from the hub
to the Control Center and only require a simplex (one-way) transport path.)

Design 2 also consists of wideband video and the same equipment complement and configuration
for the node locations as in Design 1. The primary difference is in the transport of the DS-1 circuits
to each hub. In Design 1, the DS-1 to each sector hub is combined in the aggregate data stream of
the FDM’s (fig. 7). Design 2 deletes the DS-1 cards and the bidirectional capability in the FDM’s
and all data and voice circuits are transported by an OC-3 (155 Mbps) SONET ring network as
shown in Figure 10.



The removal of the bidirectional capability of the FDM’s saves the cost of the transmitter/receiver
cards associated with transporting data/voice and NMS messages from the Control Center to the hub.
The use of a dedicated, bidirectional data port (1 of 8 available) on the FO/FT1 is used to transmit
and receive the NMS overhead messages. The FDM’s retain their dual-path (redundant and diverse)
capability from the hubs to the Control Center as shown in Figure 8.

A SONET ring is generally of one of two basic types: a Unidirectional Path Switched Ring (UPSR),
or a Bidirectional Line Switched Ring (BLSR). Each type of ring features fully self-healing
operation and the different features may make one topology preferable in certain situations. For
example, a BLSR architecture is a good choice for networks with a highly distributed mesh traffic
pattern, such as would be expected in a public telco environment. While the UPSR is an excellent
choice for private systems where the data terminates at a central location such as the Control Center
in an ITS application.

Design 2 uses the UPSR self-healing topology for the SONET but the decision on which system will
be selected will be based on requirements for Ethernet LANS, bypass circuits (bypass of telco leased
services), wireless components and other supplementary requirements.

The self-healing capabilities of a SONET ring under fault conditions is illustrated in Figures 11 and
12 for a single and double fault condition, respectively. With a single fault condition, the node
equipments adjacent to the fault (hub 3 and 4 in this example), sense the fiber break due to a loss of
arecelver carrier (optical signal). The adjacent SONET equipment automatically generates an alarm
condition that is sent to the SONET NMS.

The NMS then commands the adjacent hubs to route the data to the "B" path which isolates the fault
condition, restores communications, reports and logs the fault condition. When the fault condition
is repaired, the alarm event is automatically cleared, system status is updated but data flow remains
on the "B" path until manually configured at the NMS. This prevents circuit hunting (intermittent
switching between path "A" and "B") which can cause data delays and lost messages.

A double fault condition virtually isolates a hub and can be caused by a power outage at a hub, cable
cuts, equipment failures or a combination of failures. While communications to the affected hub is
lost, the rest of the ring remains intact and a total system outage is averted.
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The Control Center equipment configuration for Design 2 is illustrated in Figure 13. Depending
on the OC level (OC-3, OC-12 etc.) chosen for the SONET ring, one or two chassis are required at
the Control Center and are equipped with a 4 port, DS-1 channel card (mapper) for each hub. For
an OC-3 SONET multiplexer, up to 84 DS-1 channels (1.544 Mb each) can be configured or a
combination of DS-1's and 10 Mb Ethernet channels.

Options include DS-3 (45 Mb) and 100 Mb Ethernet channels but these options only make sense
when configured with an OC-12 SONET (622 Mb network) or greater due to the bandwidth
required for these options.
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The DS-1 channels from the FO/FT1 and FO/DRT are connected directly to the SONET multiplexer
and the DS-1 channels in the SONET multiplexer are 1:N protected. Meaning, that for every 7 DS-1
channels installed, there is one SONET backup spare channel that is automatically switched into
service should a DS-1 mapper card fail.

The FDM’s in Design 2 are configured for simplex video only since the data/voice channels are
carried by the SONET network. This reduces costs by eliminating the transmitters/receivers
required for bidirectional data flow.

Figure 14 shows the geographically diverse routing after system build-out is completed.
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Design 2 - Communications Equipment Quantities and Budgetary Costs

Budgetary costs are based on manufactures list prices for the equipment only and is based on a
design for 4 hub locations, 144 nodes and the Control Center. Costs are for the following
communications equipment:

Qty Equipment

14 FDM chassis (with redundant transmitters/receivers, power supplies and all modules)

149 | FO/FT1's (with electrical transceiver)

149 | FO/DRT's (with 2 singlemode and 1 electrical transceiver, redundant power supplies)

288 | FO/VT's (SM fiber version, video only, simplex )

1 Maintenance Hot Line Telephone System (chassis and modules)

1 TeleVue Network Management System (PC, Operating System and NMS software)

5 OC-3 SONET Add Drop Multiplexers (configured with 4 DS-1's per hub)

1 SONET Network Management System

Design 2 Budgetary Estimate - SONET + Wideband Video

Cost Per Hub Remote Control

Plus Node Equipment Equip Center
Hub 1 (36 Video OC-3 SONET) $437 K
Hub 2 (21 Video + OC-3 SONET) $265 K
Hub 3 (36 Video + OC-3 SONET) $437K
Hub 4 (45 Video + OC-3 SONET) $530 K

CC (6 Direct + 138 Video + OC-3 SONET) $436 K

Sub Totals $1.67M $436 K

System Total $211 M




Design 3 - All Digita] Video/Data Over SONET

Design 3 is an all-digital design that digitizes the video at the hubs for transmission to the Control
Center along with the data/voice circuits. The remote nodes (roadside cabinets) use the same
equipment as described in Designs 1 and 2 for the video, data and voice circuits. Equipment changes
are at the hubs and the Control Center. Wideband video equipment (FDM) is replaced with video
encoders at the hubs which directly feed digital video into the SONET equipment. Video decoders
are used at the Control Center.

The SONET OC-12 (622 Mbps) system is sized to transport each video channel at a DS-1 data rate
of 1.544 Mbps which provides a full-motion (30 fps) video stream but at reduced quality in
comparison to the EIA-250C video standards. As stated earlier, there are a number of video
digitizing schemes available now with more on the horizon. Cost is the predominant factor and can
easily double the system cost depending on the equipment and video encoding schemes used. A
review of the most cost effective digital video scheme will be looked at again in the future should
Design 3 be chosen as the desired solution.

For this design, the H.261 standard was selected due to its low cost and wide use in video
conferencing applications. It has scalable bandwidth from 64 Kbps to 2.048 Mbps (DS-0 to E-1)
with a spatial resolution to 720 x 625 pixels. This scaleability can allow for multiple video signals
to be encoded within one DS-1 (1.544 Mbps) data stream. A common scaling factor is 4 video
signals at 384 Kbps each being carried on the one DS-1 data stream. Signal quality is lower but
more signals can be transported over a bandwidth limited communication system.

It may be difficult to visualize the quality of this type of signal without actually seeing a
demonstration. The following is offered as one possible, (perhaps poor) example to help clarify an
approximation of the H.261 signal quality at a 1.544 Mbps data rate.

Example: Most users of PC’s have their screen resolutions set for the highest possible setting to
provide the crispest possible picture and to reduce the jagged edges and block like appearance of
objects experienced at lower resolutions (640 x 480 pixels). The nearest PC screen resolution to 720
X 625 for this comparison is 800 x 600 for the typical PC. If you play a full-screen size, streaming
video or other video file format on a PC, you will notice an effect where sections of the object being
shown appear to have a block like appearance. Disregarding any effect of dropped frames
(dependent on PC’s processing capability), and assuming the PC can deliver a 30 fps video stream,
the signal quality seen approximates an H.261 digitized video stream. As the picture is reduced in
size (less than full-screen), the appearance of the picture visually improves.

There are a host of factors that effect picture quality and the above example is only offered to insure
that expectations are not beyond what the H.261 video standard can deliver. Other encoding
techniques, such as MPEG 2 can offer high quality video that is used by the televison broadcast
industry and can use up to 155 Mbps bandwidth per video signal to deliver that level of quality.
Lower data rates are available with a subsequent reduction in signal quality. It then becomes a



matter of choosing what is an acceptable and useable level of video quality under various
environmental conditions — versus costs.

The same type FO/VT’s as used in the previous designs are used to transmit the analog video signal
from the camera to the hub. The encoders at the hubs convert the NTSC (analog signal) from the
cameras to a digitized signal which is then compressed by the video encoder using the H.261
standard algorithm.

Figure 16 shows the equipment configuration for typical nodes and a hub.
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Cameras that digitize the video signal directly are coming on the market but for now they remain
highly specialized products and are not considered cost effective for ITS applications. They still
require a fiber-optic transmitter/receiver pair to convert the electrical signal to optical in order to
transport the video signal via fiber.

At the Control Center, 138 encoded video signals are received by the SONET equipment (+6 direct
feeds) and the DS-1 signals are passed to the respective video decoder. The signal is converted back
to the NTSC format for distribution by the Video Matrix Switch as shown in Figure 17. Thisis a
1:1 one relationship for a total of 288 video encoders/decoders units being used in the system.
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An alternative configuration is shown in Figure 18. This design requires the selection of a Video
Matrix Switch that can accept and switch a digital (DS-1 or higher) signal format. Not all video
switches can switch digital signals and only accept NTSC and/or other analog signals that are
industry standards (PAL, SECAM, S-VHS, etc.).

The number of video decoders is reduced at the Control Center to equal the number of display
devices. With a list price of approximately $5,000 per video codec, lowering the number required
can be a significant cost savings.

The cost of an analog format video matrix switch versus one that can also switch digital signals is
not significantly lower in price and is on the order of only several thousand dollars depending on the
vendor selected. Price is more aptly defined by features and options such as programmability,
scaleability (max input/output), redundant critical components and built-in management capabilities.

Design 3 - Communications Equipment Quantities and Budgetary Costs

Budgetary costs are based on manufactures list prices for the equipment only and is based on a
design for 4 hub locations, 144 nodes and the Control Center. Costs are for the following
communications equipment:

Qty Equipment

149 | FO/FT1's (with electrical transceiver)

149 | FO/DRT's (with 2 singlemode and 1 electrical transceiver, redundant power supplies)

288 | FO/VT's (SM fiber version, video only, simplex )

288 | Video Codec Units (144 Encoders, 144 Decoders)

1 Maintenance Hot Line Telephone System (chassis and modules)

1 TeleVue Network Management System (PC, Operating System and NMS software)

5 OC-12 SONET Add Drop Multiplexers (configured with DS-1's required per hub)

1 SONET Network Management System




Design 3 Budgetary Estimate - 0C-12 SONET, Digital Video / Data
Cost Per Hub Remote Control
Plus Node Equipment Equip Center
Hub 1 (36 Video + OC-12 SONET) $565 K
Hub 2 (21 Video + OC-12 SONET) $347 K
Hub 3 (36 Video + OC-12 SONET) $565 K
Hub 4 (45 Video + OC-12 SONET) $695 K
CC (6 Direct + 138 Video + OC-12 SONET) - $1.25 M
Sub Totals $2.17 M $1.25 M
System Total $3.42 M

In the budgetary above, 144 video decoder units are located at the Control Center at a list cost of
$5,000 each for a total of $720,000. As explained earlier, reducing the video decoders by using a
digital video matrix switch, will significantly lower costs.

Example: If the maximum number of display devices is 48, a reduction of 96 decoders is realized
(see Fig 18) and a cost reduction of approximately $480 K can be realized (96 x $5 K = $480 K).

System Comparisons

The following tables highlight some of the Pro’s and Con’s of each design.

Design 1
Pro’s Con’s
1. Lowest cost design - $2.08 M 1. Maximum of 48 wideband video ch’s per fiber
2. EIA-250C, high quality, full motion video, 30 fps 2. Data networks limited to DS-1 rate (1.544 Mbps)
3. Industry Standards Compliant 3. Limited Add/Drop capability for video ch’s

4. Network Management to channel level on the
FDM’'s, FO/FT1's and FO/DRT's

5. Counter rotating ring networks for nodes (FO/FT1 &
FO/DRT, with 1 DS-1 avail at each sector hub)

6. Scalable - Up to 63 FO/FT1 nodes per sector

7. Diverse path routing capability for FDM's

8. Redundant critical components

9. Maintenance Hot-Line (Service Voice Link)

10. Upgrade path to SONET capability




Design 2

Pro’s

Con’s

1. Next lowest cost design - $2.11 M

1. Maximum of 48 wideband video ch’s per fiber

2. EIA-250C, high quality, full motion video, 30 fps

2. Adds 2™ Network Management System for SONET

3. Industry standards compliant

3. Limited Add/Drop capability for video ch’s

4. Network Management to channel level on the
FDM’s, FO/FT1's and FO/DRT's

4. Bidirectional capability of FDM's deleted to reduce
cost of system

5. Counter rotating ring networks for nodes (FO/FT1 &
FO/DRT, 4 DS-1's avail at each sector hub, 1 used)

5. Slight increase in system cost

6. Scalable - Up to 63 FO/FT1 nodes per sector

6. Growth of SONET limited to OC-48 using same
chassis (vendor dependent)

7. Diverse path routing capability for FDM’s

8. Redundant critical components

9. Maintenance Hot-Line (Service Voice Link)

10. Mixed video capability (digital and WB analog)

11. 84 DS-1's in OC-3 SONET system

12. Field upgradable to OC-12/48 (vendor dependent)

13. Adds increased data services capability beyond
DS-1 (10 Mb Ethernet, OC-1, DS-3)

Design 3

Pro’s

Con’s

1. H.261 standard video (lower cost than MPEG)

1. Highest cost system - $3.42 M

2. Industry standards compliant

2. Adds 2™ Network Management System for SONET

3. Network Management to channel level on the
FO/FT1's and FO/DRT’s

3. Lower quality video (digitized, compressed)
compared to EIA-250C standard

4. Counter rotating ring networks for nodes (FO/FT1 &
FO/DRT, many DS-1's can be added at each sector
hub, 1 used in design)

4. To obtain higher quality video requires additional
bandwidth per video channel

5. Scalable - Up to 63 FO/FT1 nodes per sector

5. Growth of SONET limited to OC-48 using same
chassis (vendor dependent)

6. Redundant critical components

7. Field upgradable to OC-48 (vendor dependent)

8. Adds increased data services capability beyond DS-
1 (10/100 Mb Ethernet, OC-1, DS-3, OC-3)




9. Maintenance Hot-Line (Service Voice Link)

10. 336 DS-1's in OC-12 SONET System

Recommendations and Rational

Design 2 (Wideband Video and SONET) is the recommended system design because it offers the
most versatility in features and functionality. With flexibility inherent to the design, it will readily
adapt to future needs of this ITS application. The decision to start with an OC-3 (155 Mbps)
SONET system and upgrade to an OC-12 (622 Mbps) or OC-48 (2,488 Mbps) later, will depend on
any needs for Ethernet LAN’s or other data services that may be presently leased from the local
Telco which could be assigned to this network.

Cost effectiveness is to be ultimately decided by the reader. Three budgetary proposals have been
outlined above to provide a relative cost analysis to aid in that decision. Different system topologies,
equipment and quantities of equipment will certainly yield disagreeing system costs. The designs
proposed are sufficiently similar in nature and consistent in quantities to provide a valid comparison.
As a reminder, the budgetary costs shown are for list prices from the selected vendors 1998 price
sheets or budgetary quotes and are subject to change by the vendors. Typical discounts for volume
purchases will range from 15% to 40%, depending on the equipment vendor and other contractual
requirements. Prices are for equipment only and does not include any other services that may be
provided by the manufactures such as training, documentation, additional warranty,
shipping/handling, etc. '

The choice of using wideband video (FDM’s) versus digitized, compressed video is the logical
choice when high quality and low cost are the primary drivers. Simply put, digital video is not cost
effective at this time for a large scale implementation. To achieve the same quality level as wideband
video, digitized video requires enormous amounts of bandwidth which increases the costs of the
transmission equipment needed to support the digital video bandwidth requirements.

The counter-rotating ring networks used to connect the nodes to the hubs is one of the most
survivable topologies available to insure network availability for the distribution side. The SONET
network, on the trunk side, uses similar topology (after system build-out) and adds geographically
diverse path routing to provide network survivability for cut cables and/or equipment failures.
Redundancy of critical components and protected circuits are built-in capabilities of the selected
vendors equipment. Geographically diverse path routing and component redundancy is also integral
to the wideband video system and provides the same high degree of protection for these circuits.

As the system expands to eventually include the Alternate ITS Route Plan, the design of this system
will accommodate the anticipated equipment interfaces for wireless systems (spread spectrum, cell
based systems, microwave, satellite, etc.) plus, Telco provided, leased land-line services. Hubs and
nodes can be added at locations along the fiber paths that will accept tie-in’s from the public
networks and/or to extend the existing network to new locations. Mixed video formats (analog
and/or digital) can be accommodated to provide for future cameras that are not within the present
scope of this project.



Standards compliance, as stressed in the National ITS Architecture document is the key to successful
integration of the systems. The design accounts for and uses the most widely used interface
standards in use today for the selected communications equipment.

Management of the network resources is accomplished using comprehensive Network Management
Systems that are designed to monitor and control their respective equipment groups and are
compatible with the ITS model recommendations.

Ifthe SONET capability is decided not to be an immediate requirement, Design 1 (Wideband Video
and DS-1 Digital Data) is the basis of Design 2 minus the SONET network that can be easily
upgraded to Design 2 in a future phase. As proposed, it is a fully featured design that will serve this
ITS application well into the future.

Design 3 (All Digital Video/Data Over SONET), is a superset of Design 2 which is a significantly
more costly system with lower quality video. Digital video technology will eventually stabilize and
a dominant standard will evolve that will encourage manufacturers to lower costs and establish the
technology in the market place. As noted, the ITS model refers the decision of a digital video
standard to the user.



