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INTRODUCTION

This implementation plan isintended to describe howtraffic management systems will be
implemented by the Texas Department of Transportation (TXDOT) Austin District. The
information provided in this plan isintended to illustrate that traffic managemensystems
are designed, built, operated, and maintained in the most efficient manner possible,

considering performance, cost, and schedule.

This implementation plan is an evolving document. Revisions and updates are anticipated
at regular intervals as deemed necessary by the TXDOT Austin District Transportation
Operations. Priorities and initiatives for the TXDOT Austin District reflect local public

concern. As public concern changes, so will thisimplementation plan.

LEGISLATION

We are all governed by laws passed by legislative bodies. At the Federal and State level
congressional bodies debate and pass laws regulating a variety of activitiesrelating to traffic
management systems. Generally, these laws are codified, or systematically grouped, in
specific areas. These codes define the law. Often the code does not prescribe how the law is

executed. Agencies must develop administrative procedures for executing the requirements

of the law.
Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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These procedures are often codified as administrative code. Codified laws and procedures
generally do not get codified in more than one code. Therefore, it is sometimes necessary to

review several codes when investigating a subject.

This plan can not possibly review and assess each and every |egislativaction which may
affect afreeway traffic management system. The plan described in this document requires no
additional legislation at this time to implement. However, any law at any level of government
involving transportation or communications will have an effect on this plan. This section is
intended to demonstrate a cognizance of legidlation, policy, procedure, and where

information can be found so it can be monitored for change.

Federal

Federal legislation influences the Austin District implementation plan. Many projects
providing equipment and materialsinvolve Federal assistance. Federal assistanceis
facilitated through the passage of Congressional bills. Currently, assistance in the area of
transportation is provided by the Transportation Equity Act for the 21% Century (TEA-21)

of 1998.

This Act authorizes funds to be made available to the States through particular categories

of work on the transportation system. Generally, these categories provide assistance for

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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preliminary engineering, design, and construction. Historically, categories dedicated for
operation and maintenance have been limited. Generally, states must finance the
maintenance and operation of the system once it is constructed. As more complex and
technologically advanced traffic management systems are constructed, the need for

maintenance and operational assistance can be expected to grow.

TEA-21 continues the enhanced role of the local metropolitan planning organization
(MPO) on project planning and development enacted in previous legislation. The Austin
Transportation Study (ATS) isthe MFO providing guidance in the Austin area. ATS may
develop criteriarequired to devel op traffic management projects in addition to State and
Federal codes. Generally, the Federal Highway Administration (FHWA) administers
federal highway funds while the Federal Transit Administration (FTA) administers

federal transit funds contained in the Act.

Procedures for utilizing federal assistance are documented in the Code of Federal
Regulations (CFR). For example, thisimplementation plan has been prepared in

accordance with Title 23, Part 655.409 of the Code of Federal Regulations (23 CFR

655.409).
Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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State

Legidlation at the State level also affects thisimplementation plan. The General
Appropriations Act (HB1) contains directives regarding procedures for and limitations on

state agency spending.

HB1 identifies strategies in the areas of design, construction, maintenance, and
operations. These strategies are largely funded through a legislated state motor fuel tax.
Revenues from this tax are dedicated to highway purposes. Revenue made available

through federal assistance closely follows the motor fuel tax.

Regulatory laws may be found in Vernon’s Texas Civil Statues (VTCS). These civil
statutes define the law. Most statutes relating to traffic management systems have been

codified in the Transportation Code.

Two laws, codified in the Transportation Code (TRC), directly relate to traffic
management. TRC 472.012 authorizes TXDOT to remove personal property from the

right of way or roadway if it determines that the property blocks the roadway or
endangers the public safety. TRC 550.022 (b) states that the operator of avehicle
involved in an accident on certain portions of afreeway shall move the vehicle as soon as
possible under certain conditions to minimize interference with freeway traffic. Thislaw

has often been referred to asthe “ Move It” law in Texas.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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Procedures described in the General Appropriations Act, other legidlative bills, and
official agency policy are incorporated into the Texas Administrative Code (TAC). The
TAC describes how an agency will fulfill the obligation of laws. Title 43, Part | of the
TAC (43 TAC Part I) involves TXDOT. The TAC describes specific policies and
procedures dealing with local ITS steering committees, multiple use of highway right of
way, freeway corridor management systems, and removal and storage of spilled cargo
and personal property. For instance 43 TAC 25.7 describes how TxDOT complies with

TRC 472.012

TxDOT Policy and Procedure

The Transportation Code establishesa three member Texas Transportation Commission.
The members are appointed by the Governor. An executive director is selected by this
commission as the administrative head of TXxDOT. Together, the Texas Transportation
Commission and the Executive Director of TXDOT, have broad authority to establish
policy and procedure in the design, construction, maintenance, and operation of highways

in Texas.

TxDOT Executive Order 1-89 explains the various types of policy and procedure
affecting TxDOT. This executive order explains the existence of rules, commission

policy, administrative policy, operating procedures, and technical procedures.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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Other Legidation

As traffic management systems become morecomplex, there may be a need to investigate
legislation by other governmental bodies. At thistime, other country, county, or city

legislation is not known to significantly impact this plan.

SYSTEM DESIGN

Theinitial traffic management system design involves only freeway traffic management. In
the future, additional systems could and should be a part of the overall system. The Austin
area early deployment plan indicated favorable early benefits from incident management.
Therefore, the initial system design is primarily concerned with freeway incident

management. This design isinfluenced by many factors.

System Designer

TxDOT has been aggressively developing signal and freeway traffic management

systems with in-house expertise since the early 1970's. TxDOT Division personnel have

long been able to support local District staff with useful advice.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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Austin District staff has been learning as other TXDOT Districts have been implementing
freeway traffic management systems. Thisin-house expertise has been fostered and
increased through technology sharing meetings with other TxDOT Districts as advanced

freeway traffic management systems have begun operation in Texas.

Asthe freeway traffic management system evolves and is integrated with other
components of an intelligent transportation system (I TS) infrastructure, consultants may
be necessary to perform complex integrations. Successful design, construction,

mai ntenance, and operations can be achieved in the near term with in-house Austin

District and TXDOT Division personnel.

System Design Life

Many urban areas in the United States have systemsthat are still in operation 20 years
after initially constructed. However, given today’ s technological advances, these systems
arefelt to be sorely out of date. For this reason, a maximum design life of 10 years
appears reasonable without consideration of any upgrades. |deally, equipment should be

considered for staggered replacement every five years.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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System Cover age

The Austin District has envisioned afreeway traffic management system to cover all
expressways within the District boundary. Currently, existing expressways include IH 35,
US 183, US 290, and LP 1 (Figure VA-1). These roadways are almost exclusively
contained in the metropolitan planning organization (MPO), Austin Transportation Study
(ATS), boundary. The ATS boundary encompasses the three counties of Williamson,
Travis, and Hays. However, most of the expressway FTM corridors are contained only in

Travis County (Table VA-1).

Animportant corridor, IH 35, bisectsthe ATS boundary. This corridor passes through
San Antonio to the south, through Hays, Travis, and Williamson Counties to Dallas-Ft.
Worth to the north. It is envisioned that freeway traffic management systems will be

needed along this corridor asit passes through these heavily traveled counties.

System Design Oper ations/M aintenance Philosophies

Many advanced traffic management systems have struggled with operations and

maintenance. Indeed, data indicates that while these advanced systems can cost millions

to design and construct, maintenance and operations can cost much more over the life of

the system.
Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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The driving force in the design of traffic management systems for the Austin District isto
maximize needed traffic management efforts while minimizing the maintenance and
operations cost. Some design decisions are made so as to reduce the personnel and
equipment required for operations and maintenance. This philosophy may sometimes
result in a higher one time cost for equipment and training, however, these are weighed

against long term benefits.

The Texas Highway Operations Manual provides additional detailed information on
system design and management considerations.This manual is maintained by the TXxDOT

Traffic Operations Division.

Incident management is historically alarge portion of operationsin a management center.

Collecting datafor planning purposes will also be alarge focus of the system design.

Incidents are often typified by high lane occupancy (density), andow speeds. The
impacts of these characteristics are multiplied as traffic volume increases. These are the
parameters that the system will use to initially manage traffic. Volumes are also an
important component in roadway planning. The ability to store this data provides the

Department with a valuable planning tool.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
Transportation Operations VA-11



Austin ITS October 5,1998

——

The freeway traffic management system design initially concentrates on incident
management. When an incident is reported to the operator, cameras would be used to
verify and manage the response. Operators would coordinate the response with other
agencies as needed, determine the necessary traffic control plan, and inform motoristsif
necessary. Initial componentsin the system include surveillance (detectors and cameras),
communication (voice, data, and video), and control (signs, signals, gates, and radio). All
of these components are controlled from a central site. Eventually, a combined
communication and management center with other agenciesis desirablein order to
integrate the freeway traffic management system with regional public safety computer

aided dispatch (CAD), traffic signal, and transit systems.

A conceptual incident scenario begins with the detection of an incident. An operator
could be notified of aroadway incident from voice calls or from vehicleletectors which
measure volume, occupancy, and speed. Typical detector dataindicating an incident may
be high detector occupancy coupled with low speed. Previous high volume data would
lead an operator to assume alarge problem was developing, Unfortunately, thisdatais

very similar tocongestion which does not represent an incident.

A historical database of detector data could be used to help determine if the detector data
represents congestion or an actual roadway incident. This database would need to include

lane and time of day information.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
Transportation Operations VA-12
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Incidents must be verified. Again, this could be accomplished by voice calls from
observers at the scene. Closed circuit television (CCTV), however, provides another

means of visually verifying aroadway incident remotely.

Once an incident has been detected and verified it should be managed. The freeway can
be managed by informing motorists of the incident and possible action to be taken.
Dynamic message signs (DM S), lane control signals (LCS), and highway advisory radio
(HAR) are aproven effective means of informing motorists of roadway conditions. DM S
can provide simple localized information and inform a motorist to tune to HAR for more
detailed information. L CS can guide motorists to the appropriate lanes. HAR can provide

more complex localized or area wide information.

It isimportant to note that this system is operational 24 hours a day. Human monitoring,
however, will begin only on a part time basis during peak travel conditions as needed. As

the system expands, so will the times of human monitoring.

Existing facilities at the TxDOT Austin District headquarters will be used to
accommodate human monitoring. An interim control center has been established at the
Austin District Traffic Signal Shop. It is envisioned that this facility can adequately

support part-time human monitoring until the freeway traffic management system

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
Transportation Operations VA-13
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approaches 30 centerline miles. At thistime, alarger facility specifically designed for

advanced traffic management system management will be necessary.

Austin District staff are currently working with local county and city transportation,
public safety, and emergency agencies on the possibility of operating from a centralized
center. It is envisioned that a centralized facility could be constructed as the interim

control center ends its useful life.

TxDOT Traffic Operations Division, Traffic Management, with the assistance of the
Austin and El Paso Districts developed anOperations Concept Document. The document
provides additional detail on how a standard Advanced Traffic Management System
(ATMS) will be used in a Traffic Management Center (TMC) to support traffic and

emergency operations.

System Architecture

Freeway traffic management systems designed by in-house TxDOT personnel functiorms
an open standards, distributed processing systems. A distributed system offers the most
flexibility for control of the system.The size of acentral control facility can be reduced
by implementing a distributed processing design. In adistributed processing system
design, many devices needed to organize raw data can be located outside the central

control facility. Simply moving raw data all the way to a central control site can be

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
Transportation Operations VA-14



Austin ITS October 51998

infrastructure intensive. In addition, if the central sitefails, the system fails. A distributed
processing system design can accommodate a central control center failure without
allowing the entire system to fail. If any site acting as central control fails, another site

can be easily and quickly configured as the central control.

TxDOT Traffic Operations Division, Traffic Management Section devel oped a document
titled Freeway Traffic Management System, Roadway to IVHS. This document provides a
technical discussion of the system architecture.Additional discussion of system
architecture can be found in the document Core Technology Architecture maintained by

the TXDOT Information Systems Division.

This distributed system architecture will take advantage of existing and emerging
standards as they are developed. The system will also support the National ITS

Architecture under the guidance of the FHWA.

System I ntegration

An open standards, distributed architecture will maximize the opportunity for integration
with other systemsinside and outside TxDOT. A freeway traffic management system
should be designed to coordinate and communicate information to and from other

systems for increased efficiency.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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An enormous potential exists to integrate data within TXDOT, especially in the Austin
District. Maintenance and construction activities affect freeway travel in the Austin
District. Integrated freeway traffic management can support and provide additional
information not currently available to the public, enabling these activities to take place

more efficiently and safely.

Currently, Division, District, County, and City planning offices deploy technology to
gather information on the transportation system. These technol ogies can be integrated
into traffic management systems to provide seamless data collection for al offices. This

could also lead to lower equipment maintenance costs.

A regional effort exists to rehabilitate and integrate several public safety and service
systemsin the Austin area. This effort isreferred to as 9-1-1 RDMT (Figure VA-2). 9-1-1
RDMT includesregional initiativesin 9-1-1, trunked radio (R), computer aided dispatch

(D), mobile dataterminals (M), and intelligent transportation systems (T).

A centralized 9-1-1 RDMT operations facility shared with transportation, public safety,
and emergency service agencies will be more successful if systems and data integration
take place. All of these agencies are concerned with the condition of the transportation
network. Centralized or not, integrated information is necessary to efficiently manage

agency resources.

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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9-1-1 RDMT
Participating Entities

City of Austin
Police - Office of Emergency
Fire Management
EMS - Public Works — Traffic
Signals
Travis County
Sheriff’s Office - Office of Emergency
Constable’s Office Management
Emergency Services - 17 Emergency Services
Districts/ & Volunteer FDs
TXDOT
Freeway Traffic Management
|.T.S

Capital METRO
Operations

FigureVA-2_9-1-1 RDMT Entities

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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Project Funding Source
9-1-1 $3.37m CAPCO
Radio $39.025M Participating Entities
COA Bond Authority
CAD/MDT $8.3m COA
Participating Entities
Transportation Mgt. $16.096m TxDOT
COA
GIS $3.2m CAPCO
COA
Travis County
Microwave ($3m) PCS Vendors
Combined Center $8.9m Participating Entities

FigureVA-3 9-1-1 RDMT Funding

Texas Department of Transportation Freeway Traffic Management System
Austin District Implementation Plan
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The TXxDOT Austin District has funded a portion of some 9-1-1 RDMT initiatives (Figure
VA-3). Thisincludes arequest for offer to integrate the City of Austin CAD system, as
well as, other regional systems with the Advanced Traffic Management System (ATMS)
being designed under the direction of the TXDOT Traffic Operations Division. ATMS
will be used to manage the freeway traffic management system in the Austin District.
TxDOT isaso involved in funding a combined emergency communication and

transportation management center with some of the 9-1-1 RDMT entities.

System Components and Functions

System components and functions can be divided into three groups. These groups are
surveillance, communication, and control (SC& C). Hardware components for distributed
processing of these functions can also be divided into three areas. These areas are field,

communication, and management levels of the system.

Surveillance

Surveillance is the primary means of detecting incidents. Monitoring roadway conditions

isonly one way of detecting incidents. Monitoring 911 telephone calls and emergency

services dispatching is also an effective means of detecting incidents.
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Surveillance also includes monitoring and evaluating the system through reporting and
analysis. Daily status, incident, alarm, and user ad hoc reports provide operators and
managers with necessary information to effectively manage system components and

functions.

Surveillance primarily involves detection. Vehicles are normally theubject of this
detection. However, ice detection of the travel surface is also being considered for

implementation in the Austin District.

Detectors

Generally, inductive loops are used in freeway traffic management systems due to their
reliability and cost effectiveness. Other detector technol ogies such as video, sonic,
infrared, and radar detectors may be used in the future. Ideally, corridor wide datais
needed to effectively provide integrated management along the freeway. Detectors are,

therefore, placed on all lanes including freeway, frontage road, ramps, and connectors.

Freeway detectors are located at areas of anticipated congestion. One example of thisis
the merge area of an entrance ramp. Freeway detectors are also needed at areas of

anticipated free flow, such as long tangent sections with a significant separation between

ramps.
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Some detector data about the conditions of the frontage road are needed. V ehicles may
need to be diverted from the freeway to the frontage road to avoid an incident. Likewise,

detector data may be needed to divert frontage road traffic to the freeway.

Speed is generally not a consideration on exit ramps. However, speed may be significant
data on an entrance ramp or connection. Additionally, entrance ramps may be metered in
the future. It would beideal to integrate these initial loopsinto the future ramp metering
system. Currently, fixed metering rates are believed to be the most effective. Speed may
be a significant item for responsive gap based metering, if that technology improvesin

the future.

CCTV
Surveillance a'so involves verification and visual monitoring. Closed circuit television

(CCTV) isused to accomplish this function.

Verification is needed along the freeway, as well as, frontage roads. Ideally, visual
images along intersecting arterials shouldalso be provided. Therefore, cameras are placed
at intersections with arterial streets and visual gaps along the freeway arefilled in with
additional cameras. It is also desirable to overlap and stagger the placement of the

cameras to provide comprehensive freeway and frontage road coverage.
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Communication

Communications includes the transmission of voice, data, and video. Voice
communications will be needed to minimize the number of maintenance and operations
personnel. Datatransmissions are how most of the surveillance information is relayed and

controlled. Video transmission is needed for the CCTV system.

Voice

V oice communication is primarily provided to support maintenance personnel. Voice
communications are provided at all roadway device enclosures. Many timesit is
necessary for maintenance personnel to speak with an operator at the control center to test

various remote functions.

Data

Field hardware includes camera control units, dynamic message sign (DMS) controllers,
AM transmitters, and local control units (LCUSs). All but the LCU are proprietary units
that currently do not share other functions. The LCU has been developed by the TxDOT
Traffic Operations Division, Traffic Management Section and includes many functions.
The LCU collects and distributes datafor specific field devices. These devices include
detectors, lane control signals (LCS), ramp meters, ramp gates, and dynamic signs. One
L CU can accommodate 12 detector pairs, 24 single detectors, 6 lane control signals, 2

ramp meters, 2 ramp gates, and 4 dynamic signs.
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Communications hardware includes dial-up and limited distance modems (LDMs),
add/drop multiplexors (ADMs), and fiber optic transceivers. LDMs are used to distribute
information to individual field devices. Thisinformation is multiplexed over fiber optic

cable to the management level.

The management level hardware includes system control units (SCUs) and managerial
workstations running software on alocal area network. SCUs collect and process
information from up to 64 LCUs over eight RS-232 channels. Workstations are used to

control field equipment and manage information processed by the SCU.

Video

An important component of communications is the transmission of video images. Many
agencies, aswell asthe public, are interested in images illustrating roadway conditions.
Video images also provide critical information needed by emergency response agencies.
These images help to ensure that the right resources are dispatched at the right time to the

right place.

Control
Initial control functionsinclude the use of closed circuit television (CCTV), dynamic
message signs (DM Ss), lane control signals (LCSs), travel erinformation station/highway

advisory radio (TIS'HAR), ramp gates, and other roadside devices. All of these functions
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are necessary in the freeway traffic management system. DM Ss are used to communicate
short, simple pieces of information to motorists. LCSs are used to communicate the
condition of travel lanesin the immediate vicinity. HAR is used to communicate longer,

more complex information to the motorist.

Ramp meter signals, gates, and dynamic signs are used in conjunction to directly control
the flow of vehicles entering the freeway. These devices will be utilized, as needed in the

future, to enhance the initial control components.

These control functions are used to manage incidents. Many of these control functions
could be automated through the use of simple software and hardware rules. In the future,
an expert system could be developed to provide greater uniformity and assistance to the

operator.

DMS
A dynamic message sign is alarge sign in which messages can be changed dynamically.
Normally large characters are used in accordance with the Texas Manual on Uniform

Traffic Control Devices (TMUTCD).

Dynamic message signs (DM Ss) are typically located to the side of the travel lanesin
advance of driver decision points. These decision points may be major interchanges or

detour points for incident management.
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Generally, these signs can only convey short and simple information to the driver.

Typically, these signs consist of 3 or 4 lines of text, 14 to 15 characterslong.

LCS

A lane control signal (LCS) isasignal head mounted over atravel lane. Different
messages are displayed on the LCS head to inform drivers of the condition of the lane
ahead. The messages used by the LCS are defined in the Texas Manual on Uniform

Traffic Control Devices (TMUTCD):

TISHAR

Traveler Information Station/Highway Advisory Radio is used to broadcast more detailed
information to the driver. During an incident, TIS'HAR may be used to broadcastdetour
information. At other times, scheduled road closings and maintenance activities can be

broadcast to the driver.

Communication Subsystem Design and Approach

The communication subsystem isahybrid of afewwell known standards. The interface

for al datatermina equipment (DTE) and data communication equipment (DCE) isthe

Electronics Industries Association (EIA) Recommended Standard 232 (RS 232). All
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hardware whether at the field, communication, or management level conform to this

standard.

Communication among field devices takes place over twisted wire pairstypically
operating at speeds of 9,600 bits per second (9.6 kbps) or greater. Communications for
these field devices are grouped or hubbed together at convenient locations, typically at

highway overpasses.

Hub enclosures house the necessary communications equi pment thatare being hubbed.
The hub enclosure is designed to accommodate L CUs and related hardware. An
additional 19” equipment rack is sometimes provided for other necessary and future
communications or control equipment. The enclosure may also accommodate

environmental control equipment if necessary.

It is not cost effective to operate and maintain each field device on atwisted wire pair
communication circuit to acontrol center. Therefore, communications at the hub are
multiplexed. Multiplexing is way of applying technology to permit acommunication

circuit to carry more than one signal.

Deciding on what multiplexing technology to useis currently a question of economics

and functionality. A digital signal level of 1 (DS 1) or T1 (1.544 Mb/s) isa cost effective
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multiplex rate. T1 data rates and supporting equipment are reliable and widely available.

Therefore, field datais typically multiplexed at a T1 rate to the control center.

Fiber optic transmission medium has been chosen because of reduced maintenance and
operations cost. Optical fibers are not susceptible to electrical and environmental
interference that plagues copper conductors. Fiber optics should be more cost effective to

maintain because of its lower failure rate and longer life when compared to copper.

Another benefit of fiber opticsinvolves video. An analog video signal requires alarge
bandwidth for transmission. Copper conductors can not efficiently transmit such alarge
bandwidth signal for significant distances required along roadway corridors. However,

fiber optical cable can transmit alarge bandwidth signal over long distances efficiently.

When video signals are transmitted in analog form over fiber optics, each camera
normally utilizes a dedicated optical wavelength to transmit its signal over asingle fiber.
Asthe system grows, it is more efficient to multiplex several video signals on asingle
fiber. This can be accomplished by utilizing different optical wavelengths for each video

signal on asinglefiber.

Another economy of scale may be realized if the video signal is digitized aswell. As
previously discussed, datais already multiplexed in the field. Thisdataisdigital. If

analog video signals are digitized they may be able to use the same equipment and
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technology as the data signals. A digital signal level of 3 (DS3) or T3 (44.736 Mb/s)

currently represents an acceptable rate to transmit digital video signals. Multiplexing
digital video signalsat T1 and T3 over fiber optic cablesis quite easily done over an
optical carrier level 1 signal (OC-1) in asynchronous optical network (SONET). The
electrical building block for SONET isequal to OC-1 and is called a synchronous

transport signal level 1 (STS-1). Therate of an OC-1/STS-1is51.840 Mby/s.

There is another compelling reason to utilize the T1 and T3 rates described above. The
State of Texas General Services Commission(GSC) provides telecommunication services
for many State agencies. GSC owns fibersin afiber optic network in the Austin area
called the Greater Austin Area Telecommunications Network (GAATN). GSC operates
their fibers on the network at SONET optical carrier levels 3, 12 and 48 signals (OC-3,
OC-12, and OC-48). The City of Austin also ownsfibers on the GAATN and utilizes

SONET carrier levels. Thereis an opportunity to use this network for redundancy.

The management level of the freeway traffic management system operates on an Ethernet
local area network (LAN). Workstations can easily be locally or remotely linked using

existing reliable SONET technology (Figure VA-4).
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Traffic Operations Center Design Features

An existing building at the Austin District Headquartersis used as an interim control
center. The location of thisinterim facility is strictly governed by convenience. A larger

control center will be needed as the system expands.

Aninterim control center has been established at the Austin District Traffic Signal Shop.
It is envisioned that this facility can adequately support part-time human monitoring until
the freeway traffic management system approaches 30 centerline miles. At thistime a

larger facility specifically designed for freeway traffic management will be necessary.

The interim control center has amenities such as arestroom, sink, refrigerator, and
microwave to support part-time staffing. Showers are located in a building nearby, but

only accessible during regular business hours.

The interim control center is also located in close proximity toexisting TxDOT
maintenance and operation facilities. The freeway courtesy patrol is also headquartered in
the District Signal Shop. Nearby is the area maintenance section responsible for the
expressways in the initial system deployment. The District headquartersis aso where

public information is disseminated for the Austin District.
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The interim center has raised floors and avideo monitoring wall. Two workstations can

be accommodated to manage traffic.

Austin District staff are currently working with local county and city transportation,
public safety, and emergency service agencies on the possibility of operating from a
centralized center. It is envisioned that a centralized facility could be constructed as the
interim control center ends its useful life after about five years. Currently, TXDOT along
with other 9-1-1 RDMT partners have funded a consultant study to provide and

conceptual design of a centralized center.

Proj ect Phasing/Scheduling

Initial system coverage will concentrate on Austin expressways recently converted from
conventional divided highways. These facilities offer cost effective opportunities to
implement freeway traffic management. Much of the conduit and detection (C&D)
infrastructure can be placed during roadway construction (Table VA-2 and Figure VA-5).
Projects will be phased in order to construct a complete system loop around Austin
(Figure VA-1). Projects associated with the 9-1-1 RDMT initiatives are phased in relation
to schedules that can be accommodated by the participating agencies. The schedule for

each initiative is somewhat independent of one another (Figure VA-6).
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Design Review
TxDOT has extensive experience with system components and communication
subsystems described in this document for over twenty years. The system has proven its
ability to manage traffic in other areas of the State such as Houston, Ft. Worth, and San

Antonio.

It is envisioned that eventually projects would be reviewed by a multi-agency team. This
team could represent the existing local traffic management team (TMT) or aworking
group of the Austin ITS Steering Committee developed with theAustin Area-wide IVHS

Plan.

PROCUREMENT METHODS

TxDOT has traditionally utilized competitive procurement methods to construct highway
improvements. TheEngineer/Contractor method is usually used. Traffic management projects
aretypically procured as any other highway improvement. However, the maintenance of the
system may utilize othercompetitive procurement methods. Uniform practices and procedures
for procurement methods available to TXDOT are described in theManual of Procedures

maintained by the TXDOT General Services Division.
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TxDOT procurement procedures will provide other alternate procurement methods when
justified. This may need to be the case when experimental equipment or other entities are
involved. For instance, the City of Austin isasignificant stakeholder inthe 9-1-1 RDMT
combined center initiative. It isreasonable for the City of Austin to assume alead rolein the

procurement of materials and services for thisinitiative.

Engineer/Contractor
Thisisthe typical procurement method utilized by TxDOT for highway improvements,
including traffic management systems. An engineer, either on staff or by consultant,
prepares plans, specifications, and estimate (PS& E). The PS& E is reviewed and then
advertised for bid. Usually a contract is awarded to the contractor submitting the lowest

bid.

The schedule for review, advertising, and bidding follows established TXDOT procedure.
The TxDOT Design Division Operations and Procedures Manual and the PS& E

Preparation Manual contains additional detail on the PS& E process.

Funding is generally secured through one or a combination of TXDOT categories of
funding. These categories are described in the Statewide Transportation |mprovement

Plan (STIP). The TxDOT categoriesinclude Federal, State, and local funding sources.
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CONSTRUCTION MANAGEMENT PROCEDURES

The Austin District is divided into several areas, generally by county. Thereis an Area Engineer
responsible for construction and maintenance activities in each area. Urban areas may have more
than one Area Engineer depending on the location. Somedesign activities may also be completed

by the Area Engineer’s office.

The Area Engineer’s office is familiar with managing large and complex construction projects.
The Area Engineer’s office can best coordinate construction with other projects in the immediate

area of atraffic management project.

The design of atraffic management system project is usually managed out of the District
headquarters. However, construction and some maintenance activities are managed from the
Area Engineer’s office. The headquarters design office may have limited involvement in the

construction including submittal review and testing.

Asin procurement, TXDOT has established construction management procedures for highway

improvement projects. Either aformal or informal partnering process may be used in the
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management of construction activities. The partnering process identifies the division of

responsibilities and conflict mitigation.

The Area Engineers’ and Inspectors’ Contract Administration Handbook along with Standard
Specifications for Construction of Highways, Streets and Bridges, Standard Specification Items 1
through 9, further define construction management procedures including division of
responsibilities, scheduling and mileposts, conflict mitigation, and coordination with other

projects.

Although design and construction responsibilities reside in different TxDOT offices, the Austin
District Transportation Operations has a history of close cooperation and active involvement with
the construction office. It is also important to realize that projects with significant involvement
with other agencies may mean that the other agency’ s construction procedures will be used. This
may be case for the 9-1-| RDMT combined center initiative. In these cases, TXDOT has
traditionally utilized contractagreements which insure the involvement and consideration of
TxDOT s interests. The TXDOT Austin District Transportation Operations office has enjoyed a

close partnering relationship with other agencies in the past.
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SYSTEM START-UP PLAN

TxDOT has developed a special specification for statewide use on projects governing testing,
training, documentation, and warranty. Additional special specificationsaswell as, the general

notes for the project can be used to further define these requirements.

Testing, whether hardware or software, generally includes adesign approval test, demonstration
test, stand alone test, and system integration test. The specifications describeeach of these tests

including consequences of failure and partial acceptance, if any.

Transition
A magjority of the software used in the Austin District Freeway Traffic Management
System has been developed by TxDOT to integrate the management of devices. However,
some devices are controlled by proprietary software until such time that they can be
integrated into the TXDOT software system. In addition, vendor proprietary softwareis
envisioned to remain an integral part of the overall system as a functioning back up.

Should TxDOT’ sintegrated software fail the vendor’ s software will be utilized to

manage the system.
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Media and Public Support
Each TxDOT District has afull time equivalent (FTE) assigned as a public information
officer (PIO). The Austin District has already begun involvinghe PIO in planning access
to traffic information by the media. In addition, daily coordination with the PIO is

envisioned to update highway advisory radio reports.

OPERATIONSand MAINTENANCE PLAN
This document is mainly concerned with describing the technical aspects of the Austin District
Freeway Traffic Management System. Vital to the success of this technical system are standard
operations and maintenance procedures. These procedures identify how the system will be
operated and maintained from day to day. TheTraffic Management Center Advanced Traffic
Management System Standard Operations Concept contains many of the concepts used to form
the day to day operations procedures. An important role in supporting the operations of this
system is the freeway courtesy patrol. The Austin District Freeway Courtesy Patrol Sandard
Operating Procedures describes the operations of thisimportant freeway traffic management
function. In addition to operations, procedures are also needed to determine how the operations

will be evaluated and maintained.
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Evaluation
Evaluation measures are important, but often, difficult to achieve. Some baseline data
before the system isimplemented isdesired. However, this beforedata is often difficult to
obtain. Surveillance technology needed to collect the before data is often installed along
with the other components of the freeway traffic management system. Computer
equipment, needed to efficiently process the data, and the communication system
components, to transport the data, are often the last work completed on projects.
However, once the initial system computer and communications equipment have been
installed it may be possible to phase the work on the next project so as to collect some
surveillance data prior to the rest of the freeway traffic management system becoming

operational.

Projects in the Austin District include instructions to the Contractor explaining the
intention to collect data for the purposes of evaluation. The Contractor is asked to phase
work accordingly. Theinitial focus of the evaluation will be the accuracy of detectors.
Detector datais the foundation of the system in the Austin District. Almost all other
system functions depend on accurate detector data. Detector datais also the primary

means of evaluating services supported by the system.
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Evaluator
It isdesirableto have athird party evaluate the system performance and user satisfaction.
This may not be possiblein all cases. TXDOT, whether Division or District, must also

continuously evaluate the systemsit is responsible for operating.

Method of Evaluation

The Austin Area-wide IVHS Plan discusses evaluation techniques for each of the ITS
strategies identified in the plan. These techniques along with others devel oped by an
evaluation team should be employed. It is desirable to have a comprehensive independent

evaluation at least every 5 years.

Cost of Evaluation

The cost of the evaluation will depend on the complexity of the system and user services
evaluated. The Austin and El Paso Districts have very similar systems developed by the
Traffic Operations Division. It may be possible to pool resources and coordinate an

evaluation satisfying all three stakeholders involved.

Maintenance Plan
TxDOT isultimately responsible for maintaining the freeway traffic management system.
Maintenance and operations have traditionally been aline item of HB 1 discussed earlier
under State legislature. Maintenance may be outsourced when beneficial. The

development of ATMS software under the direction of the TxDOT Traffic Operations
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Division has established ATMS software as the intellectual property of TxDOT. Itis
anticipated that ATMS software can be maintained under “ work for hire’ contractsin the
future. TXDOT has a successful history of maintaining field hardware in the past. Asin
other areas, projects with significant involvement of other agencies may require aform of

shared maintenance.

Maintenance Policies

The Traffic Operations Manual, Sgns and Markings Volume, and Traffic Sgnal Design
and Application Volume contain specific maintenance policies for equipment. These

policies and procedures can be utilized for most devices.

Maintenance Management

TxDOT uses four different mainframe computersystems to track various information
related to maintenance activity. The Maintenance Management Information System
(MMIS) tracks specific maintenance work performed. The Salary and Labor Distribution
system (SLD) tracks employee time. The Equipment Operations System (EOS) tracks

equipment use. The Material Supply Management System (MSMS) tracks material use.

In addition, the Financial Information ManagementSystem (FIMS) tracks various
financial information. TheMinor Equipment System (MES) provides informationabout
all aspects of minor equipment from requisition and purchase, through receipt,

assignmentto inventory, change in value, transfer, to retirement.
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Soare Parts

Spare parts or units for most devices are currently obtained on construction projects at the
rate of 10% of the contract amount. Additional spare equipment may be purchased

following procurement guidelines. Spare equipment is entered into the MES.

Test Equipment

Test equipment is specified as needed on construction projects.Additional test equipment
may be purchased by following procurement guidelines. This equipment also is entered

into the MES.

Training

Training is generally specified along with the procurement of equipment and services.
Training is provided as software and equi pmentare brought into the system. Training can
also be obtained through the TXDOT Human Resources Division as needed to

supplement training accomplished through procurement.

INSTITUTIONAL ARRANGEMENTS

The Austin Area-wide IVHS Plan identified and established an institutional framework for

planning and selection of Intelligent Transportation Systems (ITS) in the Austin area. This same
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institutional framework can be utilized beyond the planning and selection process to encompass

maintenance and operations.

An example of this arrangement can be seen in the development of a combined regional
emergency and transportation communication center (9-1-1 RDMT). A working group of the ITS
Steering Committee functions within another institutional framework specific to 9-1-1 RDMT,
The partnersinvolved in 9-1-1 RDMT realize that institutional arrangements will need to be
made to accommodate shared operations and maintenance. A 9-1-1 RDMT Finance Team
Working Group has been established to formulate detailed goals and objectives for financing 9-
1-1 RDMT operations and maintenance of initiatives. Separate working groups have been

established for each 9-1-1 RDMT initiative to determine operation and mai ntenance needs.

Institution arrangements may also be necessary to expand the Freeway Courtesy Patrol in the
future. This could be with vehicle vendors to supply patrolvehicles or other service and

egui pment vendors to sponsor courtesy patrol purchases.
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PERSONNEL and BUDGET RESOURCES

Staffing Plan
The Traffic Management Center Advanced Traffic Management System Operations
Concept Document identifies roles and responsibilities of staff needed to operate and
maintain an advanced traffic management system (ATMS). The number of persons
needed to fulfill the roles and responsibilities will vary depending on the size of the
system, amount of maintenance contracted, and amount of resources that can be shared
within a multi-agency center. A preliminary estimate of full time equivalent (FTE)

persons needed isillustrated in Table VA-2 and Figure VA-9.

Shifts
Initially, the system may only be staffed by TxDOT during peak weekday periods. Asthe
system expands, 24 hour staffing isdesirable. TXxDOT shifts may be eliminated
depending on the ability to share resources with other agencies and the amount of

automated tasks in the system.

Currently, the Freeway Courtesy Patrol operates exclusively along IH 35 during peak
periods (6 am. - 9am. and 4 p.m. - 6 p.m.) in two shifts. In between these times, two
vehicles attempt additional patrolsalong US 183, US 290/ SH 71, LP 1, and LP 360.

Additional patrols are needed to adequately operate on these facilities.
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Contract Agreements
The use of contract operations staff is not currently anticipated. However, contract
maintenance staff is under consideration. Contract staff may also be an option to expand

the courtesy patrol.

Training
New staff utilizing TXDOT software and hardware may be trained on the job. Other
avenues for training previously mentioned included training associated with equipment

procurement and through the TxXDOT Human Resources Division.

Budgetary Resour ces
TxDOT’ s budgetary resources are dependent on allocations from federal funds, a
dedicated state motor fuel tax, and legislated general revenue. Federal funds are generally
allocated on aformula basis approved by Congress. A bill authorizes these funds
typically on asix year basis. Thisbill specifies fundsin specific areas. Each area has
specific requirements concerning eligibility and amount of matching participation. Each
State submits a Statewide Transportation Improvement Program (STIP) indicating all

projects including Federal assistance. This document is revised quarterly.

The Texas Legislature appropriates money for use by TxDOT arranged by strategies. The

Texas Transportation Commission organizes all construction sources of funding into
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categories. The Unified Transportation Program (UTP) identifies the construction
categories of funding approved by the Texas Transportation Commission. This document

is updated each year.

Generally, budgetary resources may include design, construction, maintenance, and
operations. Except for Interstate Highways, most federal assistance on projectsis for 80%
of the estimated construction cost. Federal assistance for maintenance and operations is

currently limited and expenditures are currently 100% State funded.

Maintenance and operations budgetary allocationsto district areas of the State are

determined by TxDOT. Allocations are made on afiscal year basis.

Annual Expenses
Annual maintenance and operations expenses are estimated at 8% of construction costs.
Asthe system isinstalled and operated, these costs can be more accurately quantified
Graphsiillustrating the data contained in Table VA-2 are shown in Figures VA-7, VA-8,
and VA-9. Theinformation illustrated is only an estimate of what is needed to

accomplish asystem build out by 2015. Significant additional funding and resources will

be needed to achieve this goal.
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