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The capital cost of 

physical TMC components 

can range from $1.8 million 

to $11.0 million per facility.

Transportation 
Management Centers

Management and Operations 

Transportation management centers (TMCs), sometimes called traffic management centers 
and traffic operations centers (TOCs), coordinate ITS operations. TMCs can be owned or 
operated by a single agency or multiple transportation agencies and perform an array of 
functions including data acquisition, command and control, computing, and communica-
tions for many types of ITS applications.

TMCs are integral to a variety of management and operations strategies discussed through-
out this report: traffic incident management, emergency management, electronic payment 
and congestion pricing, traveler information, and information management. While some 
of these strategies can be implemented in a stand-alone manner, others cannot, and each 
is enhanced through participation in a TMC. Careful planning is needed to gain the best 
performance through participation in a TMC. For example, TMCs provide an opportunity 
for centralized collection of data collected by ITS; however, TMC performance requirements 
are necessary during archived data management systems development for the succesful 
development of such a system. 

Coordination through a TMC can also improve the performance of the various strategies 
discussed earlier in this report. TMCs are often the venue for the instantaneous communi-
cation and coordination among various transportation organizations that enable improved 
system performance. For example, inclusion of road weather management personnel in 
TMC operations can facilitate the implementation of a variety of traffic management strate-
gies, in addition to snow and ice control, to mitigate the impact of inclement weather. 

TMCs can be operated under several different business models. TMCs operated by a single 
agency have the simplest business model. These TMCs are able to focus resources on 
specific agency goals, coordination requirements, and explicit performance measures. Joint 
TMCs, however, are more complex. Joint operation of TMCs by multiple agencies compli-
cates the task of TMC stakeholders and decision-makers charged with developing realistic 
planning and performance measures needed to rationalize TMC investments. 

To date, most evaluation efforts that discuss TMC operations focus on specific programs 
such as incident management, emergency management, or traffic control. Since evalua-
tion data that explicitly quantifies the impacts of integrated systems is limited, evalua-
tors charged with determining the potential impacts of these deployments typically rely 
on estimation, simulation, and surveying techniques to approximate system impacts.309 
Reports also include lessons learned to help improve operational procedures, strategies, 
and policies.

Transportation Management 
Center Categories in the ITS 
Knowledge Resources

Transportation Management 
Centers
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Findings

Benefits

A TMC integrates a variety of ITS applications to facilitate the coordination of information 
and services within the transportation system. Some of these applications perform more 
effectively because they are supported by other applications within a TMC. As such, while 
it is difficult to isolate the impacts of a TMC and evaluate them using explicit performance 
measures, experts agree that without the enhanced operational coordination that a TMC 
offers, the result would be increased congestion, reduced traffic safety, and noteworthy 
inconvenience to the traveling public. 

A TMC can be implemented as either a virtual system accessible via remote device(s) or 
a physical system where single or multiple stakeholder operators are located in a perma-
nent structure and have centralized access to multiple applications. Co-locating stake-
holder operators can improve interagency coordination and communications resulting in 
improved efficiency and productivity throughout the transportation network. For example, 
if one operator’s system experiences failures, other operators may be able to implement 
mitigation responses to ease the impacts on the traveling public. 

Overall, the benefits of a TMC vary greatly depending on its purpose, configuration, service 
responsibilities, performance, and level of integration. Integrated transportation manage-
ment systems have the potential to produce the following benefits: 

Improved traffic management, advisory strategies, and control actions	

Improved timeliness and accuracy of information provided to the traveling public 	

Increased efficiency of maintenance operations	

More effective use of personnel and resources	

Enhanced institutional, procedural, and operational integration and coordination	 310

Costs

The cost of TMCs can vary greatly. Primary cost drivers include the size of the facility, the 
number of agencies present, and the number of functions performed by the facility.311 Plan-
ners typically examine the following cost categories to help assure costs are accounted for 
early and budgets can be adequately funded.

TMC facilities, communications, and hardware

The cost of a TMC can depend on the size and complexity of building construction, number 
of agencies housed, and functionality supported. As illustrated in figure 10, the capital cost 
of physical components can range from $1.8 million to $11.0 million per facility,312 and have 
annual operations and maintenance (O&M) costs that range from $50,000 to $1.8 million 
per year.313 The higher costs reflect the complexity of a large facility that supports multiple 
agencies and integrates multiple functions. The lower costs are for a smaller facility that 
supports a single agency or agency function.

TMC annual O&M costs can range 

from $50,000 to $1.8 million per year.
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Central hardware costs can exceed $200,000 if regional communications and system inte-
gration are required, and the O&M costs for central hardware can range from $40,000 
to $55,000 per year.314 These costs, however, can be much less for smaller TMCs that do 
not incur large initial costs for computer systems and work stations, and do not require 
complex or customized communication systems. Another significant budget item is the 
visual displays needed for control room operations. The cost of video walls and monitors 
can range between $100,000 and $345,000, and the O&M costs can range from $35,000 to 
$55,000 per year.315
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Figure 10 – TMC Initial Capital Costs
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System integration and software

The cost of integration can vary depending on the current level of integration and specific 
operational needs of the transportation management system. Software integration costs 
vary significantly, ranging from $250,000 to $4.0 million. Annual O&M costs can range 
from $50,000 to $100,000.316
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Telecommunications

Establishing communications between TMCs and field devices can be the most expensive 
part of a transportation management system and require careful examination of life cycle 
costs with due consideration given to policy and technical issues. The Tennessee DOT eval-
uated the life cycle cost of leased service versus an owned service and concluded, based 
largely on the cost of maintaining a fiber optic communications plant, that leased services 
that included a favorable maintenance agreement would be more cost-effective.317

The cost of installing fiber optic cable can vary greatly. Installation cost increases signifi-
cantly in areas where new underground conduit is required. For Florida DOT District VI, 
the cost to install fiber optic cable in existing conduit was estimated at $25,600 per mile.318 
However, in Broward County, where new conduit components were required, fiber optic 
communications cost between $79,200 per mile and $105,600 per mile.319

Staffing requirements

Proper staffing and scheduling are needed for effective operations. Payroll costs typically 
account for the greatest percentage of a TMC operating budget. The number of opera-
tors, supervisors, and technical staff (i.e., software support, communications support, and 
systems engineering support) can depend on the size and complexity of the transportation 
management system, functional role of the TMC, and the hours of operation.320

The annual staffing costs for a medium to large TMC that provides peak period service or 
24/7 operational support can range from $280,000 to more than $1.20 million depending 
on the number of TMC operators, administrative staff requirements, and level of technical 
support needed.321 The labor costs for a smaller TMC that can provide part-time operator 
and technical support for limited incident management or special event coverage can 
cost between $54,000 and $130,000 per year.322 In addition, training during the first year of 
operations is estimated at $20,000.323

Operations and maintenance

TMC maintenance plans typically include life cycle cost estimates for building facilities, 
power supplies, central hardware and software, control systems, commercial off-the-shelf 
(COTS) products, video displays, Web sites, and media connections.324

Deployment

Figure 11 shows the functional capabilities of TMCs operated by freeway and arterial 
management agencies. The results are based on a 2006 survey of 102 freeway manage-
ment agencies and 170 arterial management agencies. Capabilities reported by a high 
percentage of both types of TMC include incident management, network surveillance and 
data collection, and dissemination of data to travelers and other agencies, as well as 
traffic management for special events and evacuation. In general, a higher percentage of 
freeway TMCs report individual capabilities, indicating that they perform multiple func-
tions to a greater degree than do arterial TMCs. Functions for which freeway TMCs have a 
particularly clear advantage are: providing en route information to travelers, conducting 
environmental monitoring, and carrying out road weather management. On the other 
hand, arterial agencies much more often report a capability for corridor management and 
traffic signal coordination.
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The 2006 survey of freeway management and arterial management agencies in the coun-
try’s 108 largest metropolitan areas is the source of deployment statistics presented later 
in this chapter.
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Figure 11 – Functional Capabilities of Transportation Management Centers

A
g
e
n
ci

e
s 

R
e
p

o
rt

in
g
 C

a
p

a
b

il
it

y 
(%

)

Inform
atio

n diss
eminatio

n

to other a
gencies

Netw
ork or r

oadway s
urve

illa
nce

and data colle
ctio

n

Special e
ve

nt t
raffic m

anagement

En ro
ute driv

er i
nform

atio
n

Emergency s
ervi

ces t
raffic

contro
l c

oord
inatio

n

Eva
cuatio

n m
anagement a

nd

tra
ffic coord

inatio
n

Road w
eather m

anagement

Netw
ork perfo

rm
ance m

onito
rin

g,

eva
luatio

n, a
nd re

porti
ng

Corri
dor m

anagement/t
raffic si

gnal

coord
inatio

n and contro
l

Envir
onmental m

onito
rin

g

Ramp m
anagement a

nd contro
l

Lane m
anagement a

nd contro
l

Incident m
anagement

Arterial Management Agencies Freeway Management Agencies



1-866-367-7487
Operations/its HelpLine

www.itsoverview.its.dot.gov

ITS Application Overview

100  Its benefits, costs, deployment, and lessions learned  |  2008 update

lessons learned 

Integrate emergency information into 
transportation management center (TMC) 
operations to improve performance and 
increase public mobility, safety, and se-
curity during regional emergencies.

The effects of both weather and emergency 
events on transportation operations can be 
significant and require an effective, coordi-
nated response. Improvements in integrating 
emergency information into TMC operations 
result in improved public mobility, safety, and 
security. Lessons learned for enhancing oper-
ations during regional emergencies include:

Co-locate operations of multiple agencies •	
within the region. 

The physical integration of operations lever-
ages the resources of each agency to develop 
a center with more capabilities. The benefits 
of shared operations include reduced costs 
and increased awareness of the actions of 
other agencies.

Create a restricted-access Web site for •	
participating agencies. 

A Web site with restricted access enables 
trained partner agencies with password 
accounts to share data, confident that the 
data have come from a trusted source, i.e., 
one of their TMC partners. Along the Penn-
sylvania Turnpike, TMCs and other authorized 
organizations access a Web site operated by 
the Pennsylvania Emergency Management 
Agency. The restricted-access Web site allows 
for a two-way flow of highly accurate incident 
information, with higher reliability than pub-
licly-available Web sites.

Selected Highlights from the ITS Knowledge 
Resources on Transportation Management Centers

Transportation Management Centers

TMCs are physical locations used to coordinate the activities of ITS operations. They can 
be owned or operated by a single agency or multiple transportation agencies and perform 
an array of functions including data acquisition, command and control, computing, and 
communications for many types of ITS applications.

Transportation Management Center

Costs

Unit Costs Data Examples (See Appendix A for more detail)

Transportation Management Center subsystem:

Basic Facilities and Communications for Large Area: $4,314K-$9,860K•	

Basic Facilities and Communications for Medium Area: $4304K•	

Basic Facilities and Communications for Large Area: $3766K•	

Video Monitors, Wall for Incident Detection: $44K-$80K•	

Software for Incident Detection: $83K-$101K•	

Labor for Incident Detection: $751K-$917K for multiple staff (annually)•	

Hardware, Software for Traffic Surveillance: $131K-$160K•	

Integration for Traffic Surveillance: $219K-$267K•	

Software for Traffic Information Dissemination: $17K-$21K•	

Integration for Traffic Information Dissemination: $83K-$101K•	

Sample Costs of ITS Deployments

TMC/Traffic Operations Center Facility

Illinois:•	  Lake County TMC for advanced signal control cost $1.8 million.325

Texas:•	  A shared regional transportation, emergency, and communications center 
in Austin and Travis Counties cost $5 million.326

Utah:•	  The Utah DOT TOC that supports road weather management, traffic surveil-
lance, incident management, ramp metering, signal control, and information dis-
semination cost $7.8 million.327

Illinois:•	  The Chicago TMC that supports emergency management, signal control, 
and traveler information cost $10 million.328

Florida:•	  Florida DOT District IV TMC shared by four agencies supports incident 
and emergency management, traffic surveillance, information dissemination, in-
teractive traveler information services (511), and transit management at a cost of 
$11 million.329
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lessons learned 

Prioritize constraints when designing a 
transportation management center (TMC) 
work schedule to help alleviate the com-
plexity of scheduling problems.

TMC staffing and scheduling depends on a 
number of factors. Policies establish the 
work rules that are applied in the context of 
employee availability and preferences, work 
demands, and budgetary limitations, all of 
which create scheduling constraints. Conflict-
ing constraints often cause problems that 
must be resolved by the schedule administra-
tor to generate the most desirable schedule.

Recognize that equipment availability and •	
the size of a TMC are constraints because 
they limit the number of employees who 
can work during a shift. 

The number of operators who can work dur-
ing a shift is constrained by the number of 
workstations available, which in turn may be 
limited by space or funds. The consideration 
of equipment must also include contingen-
cies if a piece of equipment should need to 
be repaired or replaced.

Prioritize constraints when designing a •	
work schedule. 

The complexity of generating a staffing sched-
ule increases as the number of constraints 
increase. One method to help alleviate the 
complexity of scheduling problems is to pri-
oritize the constraints. A common method 
used to prioritize constraints using software 
is to classify each constraint as a hard con-
straint that must be satisfied or a soft con-
straint that may be violated to resolve sched-
uling conflicts.

Transportation Management Center

Costs

Software and Integration

Virginia:•	  Integration of the Virginia State Police computer-aided dispatch system 
with the Richmond Smart Traffic Center for enhanced traveler information and in-
cident location data cost $250,000.330

Florida•	 : In Florida DOT Districts IV and VI, central software and integration costs 
varied between $250,000 for COTS products and $2 million for custom designs 
requiring software development.331

Illinois:•	  Software development and systems integration at the Chicago TMC cost 
$4 million.332

Utah:•	  Software licensing and updates at the Utah DOT TOC cost $5 million.333

Telecommunications

Illinois:•	  Life cycle cost estimates for four different communication network options 
designed to connect the Illinois DOT District 8 TOC to ITS field devices on 105 cen-
terline miles of roadway range from $43 million to $52.5 million.334

Utah:•	  The fiber optic network installed through the Salt Lake Valley to connect the 
CommuterLink system with its field devices cost approximately $51.2 million.335

Florida:•	  In District VI, the cost to install fiber optic cable in existing conduit over 
a distance of 21.3 miles was estimated to cost $25,600 per mile. Annual cost es-
timates to lease telephone lines with T1 and T3 capability ranged from $5,600 to 
$10,000 and $25,000 to $132,000, respectively.336

Florida:•	  In Broward County, the cost to install fiber optic cable in new con-
duit (with junction boxes, splicing, and terminators) was estimated to range from 
$79,200 to $105,600 per mile.337

Labor

Utah:•	  The costs of personnel working at the CommuterLink system are estimated 
at $400,000 per year.338

Florida:•	  The labor costs to operate the TMCs in three DOT Districts ranged from 
$300,000 to $1.2 million per year.339

United States:•	  Estimated personnel operations cost (system operators, adminis-
tration, and technical support)340 

–	 Regional TMC (27 staff, continuous 24/7 operations): $1.3 million per year

–	 Large TMC (seven staff, weekday 12/5 operations): $476,500 per year

–	 Medium TMC (four staff, weekday peak period 8/5 operations):  
$277,900 per year

–	 Small TMC (one staff equivalent, special event or incident response only): 
$53,600 per year

Arizona:•	  Labor costs for the Arizona TMC are estimated at $920,000 per year. 
Staffing includes four supervisors, nine operators, and three part-time interns that 
support 24/7 statewide incident management, traffic management, and traveler in-
formation functions.341
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Transportation Management Center

Costs

Operations and Maintenance

United States:•	  Estimated TMC operations cost (building O&M, utilities, commu-
nications equipment and services, computers and software licenses, and miscel-
laneous).342

–	 Regional/Statewide TMC (continuous 24/7 operations): $1.8 million per year

–	 Large TMC (weekday 12/5 operations): $180,700 per year

–	 Medium TMC (weekday peak period 8/5 coverage): $109,400 per year

–	 Small TMC (special event or incident response only): $46,900 per year

Arizona:•	  The Maricopa Association of Governments estimated it would cost 
$660,000 per year to maintain regional communications between the TMC, local 
facilities, and public safety centers.343

Arizona:•	  Operating costs for the Arizona TMC are estimated at $1.08 million per 
year with a breakout as follows: 344

Equipment and supplies: •	 $320,000

Operations support: •	 $300,000

Utilities: •	 $200,000

Building maintenance: •	 $120,000

Software licenses: •	 $100,000

Training: •	 $40,000

Florida:•	  Florida District IV TMC maintenance costs range from approximately 
$294,000 (2005) to $320,000 (2006) per year.345



326  Its benefits, costs, deployment, and lessions learned  |  2008 update

294	 Kack, David and Deepu Philip. An Evaluation of RouteMatch Software in the Billings MET Special Transit System, Montana State University. Boze-
man, MT. 2 May 2007. Benefits ID: 2008-00540

295	 Northeast Florida Rural Transit Intelligent Transit System, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-03-124, EDL No. 
13848. February 2003. Benefits ID: 2008-00541

296	 Bruun and Marx. OmniLink—A Case Study of a Successful Flex-Route Capable ITS Implementation, Transportation Research Board, Report No. 
TRR 1971. Washington, DC. 2006. Cited in Eric C. Bruun. “Technological Maturity of ITS and Scheduling and Integrated Service Options 
to Transit Planners,” Paper Presented at the 86th Annual Meeting of the Transportation Research Board. Washington, DC. 21–25 Janu-
ary 2007. Benefits ID: 2008-00542

297	 Evaluation of the South Lake Tahoe Coordinated Transit System (CTS) Project: Phase III Evaluation U.S. DOT, EDL No. 14316. 14 April 2006. Benefits 
ID: 2008-00543

298	 Kack, David and Deepu Philip. An Evaluation of RouteMatch Software in the Billings MET Special Transit System, Montana State University. Boze-
man, MT. 2 May 2007. Costs ID: 2008-00149

299	 Rural Transit ITS Best Practices, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-03-077, EDL No. 13784. March 2003. 
Costs ID: 2004-00074

300	 Correspondence with Mr. Eric F. Holm, Program Manager, Alliance for Transportation Research Institute. 23 March 2005. Costs ID: 
2008-00153

301	 Intelligent, Coordinated Transit Smart Card Technology (ICTransit Card), University of New Mexico, Alliance for Transportation Research (ATR) 
Institute. Albuquerque, NM. September 2005. Costs ID: 2008-00154

302	 Correspondence with Mr. Eric F. Holm, Program Manager, Alliance for Transportation Research Institute. 23 March 2005. Costs ID: 
2008-00153

303	 Evaluation of Utah Transit Authority’s Connection Protection System, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-005, 
EDL No. 14074. 12 May 2004. Lesson ID: 2006-00229

304	 Denver Regional Transportation District Automatic Vehicle Location System, U.S. DOT Federal Transit Administration, Report No. DOT-VNTSC-
FTA-00-04, EDL No. 13589. August 2000. Benefits ID: 2007-00463

305	 Wallace, Richard, R., et al. “Passenger Reactions to Transit Safety Measures,” Transportation Research Board, Report No. TRR 1666, 
EDL No. 13148. 1999. Benefits ID: 2007-00422

306	 Advanced Public Transportation Systems: State of the Art—Update 2006, U.S. DOT Federal Transit Administration, Report No. FTA-NJ-26-7062-06.1. 
30 March 2006. Costs ID: 2008-00133

307	 ITS Implementation Plan, Prepared by the IBI Group for the Flint Mass Transportation Authority. Flint, MI. June 2005. Costs ID: 
2008-00151

308	 Advanced Public Transportation Systems: State of the Art—Update 2006, U.S. DOT Federal Transit Administration, Report No. FTA-NJ-26-7062-06.1. 
30 March 2006.  Lesson ID: 2008-00430

309	 “TMS Performance Monitoring, Evaluation, and Reporting,” Presentation by the University of Virginia and SAIC. March 2006.

310	 Sources and supporting information:

	 Integration of Emergency and Weather Elements into Transportation Management Centers, U.S. DOT Federal Highway Administration, Report No. 
FHWA-HOP-06-090, EDL No. 14247. 28 February 2006. 

	 Guidelines for Transportation Management Systems Maintenance Concept and Plans, U.S. DOT Federal Highway Administration, Report No. 
FHWA-OP-04-011, EDL No. 13882. 31 December 2002.

311	 Transportation Management Center Concepts of Operation: Implementation Guide, .U.S. DOT Federal Highway Administration, Report No. FHWA-
OP-99-029, EDL No. 11494. December 1999. 

312	 Sources supporting this range include:

	 2006 Annual Report SMART SunGuide Transportation Management Center (TMC), Florida DOT, District IV. January 2007. Costs ID: 
2007-00120

	 Burk, Brian D. “Combined Transportation, Emergency and Communications Center: A Partnership of Performance,” Presented at 14th 
ITS America Annual Meeting. San Antonio, TX. May 2004. Costs ID: 2005-00093



	 endnotes  327

	 Krueger, C., et al. The Chicago Traffic Management Center Preliminary Design Study Planning Effort, Chicago DOT. 2003. Costs ID: 2008-00157

	 Lake County TMC Study: Implementation Phasing Plan—Version 2.0, Prepared by the National Engineering Technology Corporation. Report 
No. DCN 2020IIPPR2.0. Arlington Heights, IL. September 2003. Costs ID: 2008-00158

	 Perrin, Joseph, Rodrigo Disegni, and Bhargava Rama. Advanced Transportation Management System Elemental Cost Benefit Assessment, Prepared 
by the University of Utah for the Utah DOT and the U.S. DOT Federal Highway Administration. March 2004. Costs ID: 2004-00086

313	 Sources supporting this range include:

	 2005 Annual Report SMART SunGuide Transportation Management Center (TMC), Florida DOT, District IV. January 2006. Correspondence with 
Mr. Steve Corbin, FDOT District IV, ITS Operations Manager. 28 March 2006. Costs ID: 2006-00097

	 2006 Annual Report SMART SunGuide Transportation Management Center (TMC), Florida DOT, District IV. January 2007. Correspondence with 
Mr. Steve Corbin, FDOT District IV, ITS Operations Manager. February 2007. Costs ID: 2007-00120

	 MAG Regional Concept of Transportation Operations, Technical Memorandum No. 5/6, Prepared by Kimley-Horn for the Maricopa Associated of 
Governments (MAG). Phoenix, AZ. 7 January 2004. Costs ID: 2008-00159

	 Transportation Management Center: Business Planning and Plans Handbook, U.S. DOT Federal Highway Administration, TMC Pooled Fund 
Study. December 2005. Costs ID: 2008-00160

	 Transportation Management Center Staffing and Scheduling for Day-to-Day Operations, U.S. DOT Federal Highway Administration. January 2006. 
Costs ID: 2008-00161

314	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

315	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

316	 Sources supporting this range include:

	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

	 Robison, David, Matt Sargent, and Steve Beckwith. Challenges Faced and Tactics Used to Integrate Real-Time State Police CAD Data with the VDOT 
Richmond District Smart Traffic Center: Lessons Learned Document, Virginia DOT. January 2005. Correspondence with Mr. Robb Alexander on 
6 April 2006. Costs ID: 2006-00095

317	 Guidelines for Transportation Management Systems Maintenance Concept and Plans, U.S. DOT Federal Highway Administration, Report No. 
FHWA-OP-04-011, EDL No. 13882. 31 December 2002. Costs ID: 2008-00163

318	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

319	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

320	 MAG Regional Concept of Transportation Operations, Technical Memorandum No. 5/6, Prepared by Kimley-Horn for the Maricopa Associated 
of Governments (MAG). Phoenix, AZ. 7 January 2004. Costs ID: 2008-00159

321	 Sources supporting this range include:

	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

	 Transportation Management Center: Business Planning and Plans Handbook, U.S. DOT Federal Highway Administration, TMC Pooled Fund 
Study. December 2005. Costs ID: 2008-00160

322	 Sources supporting this range include:

	 Intelligent Transportation System Deployment Analysis System Customization: Technical Memorandum No. 4—Florida-Specific Intelligent Transportation 
System Deployment Costs Version 2, Prepared by the Florida DOT. Tallahassee, FL. August 2004. Costs ID: 2008-00162

	 Lake County TMC Study: Implementation Phasing Plan—Version 2.0, Prepared by the National Engineering Technology Corporation. Report 
No. DCN 2020IIPPR2.0. Arlington Heights, IL. September 2003. Costs ID: 2008-00158



328  Its benefits, costs, deployment, and lessions learned  |  2008 update

323	 Lake County TMC Study: Implementation Phasing Plan—Version 2.0, Prepared by the National Engineering Technology Corporation. Report 
No. DCN 2020IIPPR2.0. Arlington Heights, IL. September 2003. Costs ID: 2008-00158

324	 Guidelines for Transportation Management Systems Maintenance Concept and Plans, Prepared by PB Farradyne for the U.S. DOT Federal Highway 
Administration, Report No. FHWA-OP-04-011. 31 December 2002. Costs ID: 2008-00163

325	 Lake County TMC Study: Implementation Phasing Plan—Version 2.0, Prepared by the National Engineering Technology Corporation. Report 
No. DCN 2020IIPPR2.0. Arlington Heights, IL. September 2003. Costs ID: 2008-00158

326	 Burk, Brian D. “Combined Transportation, Emergency and Communications Center: A Partnership of Performance,” Presented at 14th 
ITS America Annual Meeting. San Antonio, TX. May 2004. Costs ID: 2005-00093

327	 Perrin, Joseph, Rodrigo Disegni, and Bhargava Rama. Advanced Transportation Management System Elemental Cost Benefit Assessment, Prepared by the 
University of Utah for the Utah DOT and the U.S. DOT Federal Highway Administration. March 2004. Costs ID: 2004-00086

328	 Krueger, C., et al. The Chicago Traffic Management Center Preliminary Design Study Planning Effort, Chicago DOT. 2003. Costs ID: 2008-00157

329	 2006 Annual Report SMART SunGuide Transportation Management Center (TMC), Florida DOT, District IV. January 2007.  Correspondence with 
Mr. Steve Corbin, FDOT District IV, ITS Operations Manager. February 2007. Costs ID: 2007-00120

330	 Robison, David, Matt Sargent, and Steve Beckwith. Challenges Faced and Tactics Used to Integrate Real-Time State Police CAD Data with the VDOT 
Richmond District Smart Traffic Center: Lessons Learned Document, Virginia DOT. January 2005. Correspondence with Mr. Robb Alexander on 
6 April 2006. Costs ID: 2006-00095
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343	 MAG Regional Concept of Transportation Operations, Technical Memorandum No. 5/6, Prepared by Kimley-Horn for the Maricopa Associated of 
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	 Petrov, A., et al. “Evaluation of the Benefits of a Real-Time Incident Response System,” Paper Presented at the 9th World Congress on 
Intelligent Transport Systems. Chicago, IL. 14–17 October 2002. Benefits ID: 2007-00485
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portation Research Board. Washington, DC. January 1998. Benefits ID: 2000-00130

	 Highway Helper Summary Report—Twin Cities Metro Area, Minnesota DOT. St. Paul, MN. July 1994. Benefits ID: 2000-00009

	 Latoski, S., et al. “Cost-Effectiveness Evaluation of Hoosier Helper Freeway Service Patrol,” Journal of Transportation Engineering, Vol. 125, 
No. 5. September/October 1999. Benefits ID: 2000-00002

352	 Evaluation of Intelligent Transportation Infrastructure Program (ITIP) in Pittsburgh and Philadelphia, Pennsylvania, U.S. DOT, EDL No. 13777. 5 
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