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DEFINITION OF ITMS
By
Thomas Urbanik |1
Associate Director

Texas Transportation Institute
April 2001

Definition of ITMS

ITMSissmple but profound concept. The concept began as integrated traffic management
systems and built upon the notion of sound traffic engineering principles that had been practiced
for many years. The concept was being promoted at the same time that the Intermoda Surface
Trangportation Efficiency Act (ISTEA) was charting anew direction for trangportation policy
and funding. The basic ideawas to bring the various tools and techniques of transportation
syster management (TSM), congestion pricing, transportation control measures (TCMs), and
intelligent trangportation systems (ITS) into a more system oriented package. The name evolved
to integrated transportation sysem management to reflect the broadening role.

It isdifficult to precisely define ITMS because it includes many portions of other processesin
surface trangportation system operations. It is a bridging function between the various day-to-
day operating components of the surface transportation system through a process that focuses on
the sharing of information and resources in manner that facilitates a more seamless operation.

The Freeway Operations Committee of the Transportation Research Board developed the
following definition: “An ‘integrated trangportation management syssem’ (ITMS) provides for
the automated, real-time sharing of information between I TS based systems and the coordination
of management activities between trangportation agencies, thereby enhancing system
interoperability and enabling an areawide view of the trangportation network. These sysems and
agencies provide for the management and operation of avariety of different trangportation
fadlities and functions, including freeways, arterial sreets, trangt (bus and rail), toll facilities

(e.g., bridges, tunnels), emergency service providers, and information service providers.”

The Freeway Operations Committee further amplified on the concept by focusing on the effect of
ITMS: “Synergy between multiple sysemsis absolutely necessary to achieve the vison of an
efficient, effective, and seamless transportation network. In fact, the definition of the word
“synergy” aptly describes the goal of an integrated transportation management system. From the
Greek word “synergos’ (working together), it refers to the interaction of discrete agencies and
their sysems such that the totd effect is greater than the sum of the individud effects”

The reason why an ITMS vison is needed stlems from the current way agencies conduct
business. The bascinditutiond fabric of the surface trangportation system is multi-
juridictiond, multi-agency, multi-functiona, and multi-moda. This Sructure leadsto a
fragmented delivery system for trangportation service. The existing system aso tends to take an
agency focus rather than focusing on the customer’ s red needs. The above definition, therefore,



should be modified dightly to aso reflect the user perspective of a system that should operate as
if under angle ownership and management.

ITMSis, therefore, the concept that links the day-to-day operations of the various operating
agencies into user oriented system. From a user perspective, traffic signas should be
coordinated across jurisdictions and the freaway traffic management system should work
collaboratively with arteria system management. However, the true vision of ITMS broader than
freeway and traffic sgnd operations. 1t would recognize that a person making atrip might drive
to a park and ride |ot, take a bus to near work, and finish the trip on foot.

While reaching the vison of ITMS was difficult in the pagt, it is now very possible dueto the
development of various tools including intelligent trangportation systems, anationa architecture,
and the necessary standards to support ITMS. ITS provides the tools to allow operating agencies
to share information and resources, and to provide coordinated operations. The Nationa ITS
Architecture and associated standards facilitate sharing information and coordinated operations
because the meaning of various data e ements is known and consistent across agencies. Despite
the potentia of ITMS, many issues must till be addressed including costs, benefits, developing a
consensus, and funding the program in a manner necessary for success.

Costs And BenefitsOf ITMS

Thefirg logica question concerning ITMSiswhat are the benefits? The answer is again both
sample and complex. Clearly capacity, safety, system performance, and customer satisfaction
improve with better operations. There are numerous examples of individud parts of the system
being improved through isolated application of improved traffic Sgnd timing or incident
management, to name just two examples. Because ITMS often links systems that have not been
previoudy linked, like ramp metering and traffic Sgnals, the benefits of some gpplications are

not well documented. Further, as combinations of strategies are applied, the contributions of
individua drategies are difficult to separate. Findly, some benefits such asimproved

emergency vehicle reponse are red but difficult to quantify using traditiona economic andyss
tools, but never the less of real vaue.

One difficulty with ITMS bendfitsis they do not necessaxily directly accrue to the agency or
juridiction providing the service. The benefits accrue to the users, but the costs accrue to the
providers. Therefore, because many ITMS solutions require ongoing agency expenditures,
which must compete with other servicesincluding new congtruction and maintenance, continued
attention must be given to making the case for ITMS. However, those promoting the benefits
must also move beyond traditiona highway based andyses, which focus primarily on delay and
user costs. When has a highway project considered the effect of improved emergency vehicle
response or improved bus priority? The benefits of achieving appropriate policy based
operations offers new potentia to achieve the necessary politica support of ITMS,

AreWe Making Any Progress?
Clearly we are making progress. We have anationd architecture to guide in development of

ITMS systems. We are seeing increased deployment of I1TS components. We are dso making
progress in the development of standards to support ITMS. FHWA is encouraging integration



through innovative requirements in the expenditure of ITS funds. These developments and the
associated tools make achievement of ITMS easer from atechnical standpoint.

However, we have had only limited success in seeing the bigger picture of ITMS. The success
of ITMS is dependent upon agency champions promoting the value of integrated operations and
being willing to partner other parts of their organization or being even bolder and partnering with
other agencies. The 1-95 Codlition is one example of agencies coming together to provide better
operations. Hopefully this conference will continue to identify the lessons learned from various
projects through out the country that are gpproaching different aspects of the vison.

Clearly, progressis difficult and dow. Congdering that it took more than 40 yearsto finish the
Interstate Highway System, a profoundly smpler vison, it will take many yearsto seethe
investment in operations to reach the vison of ITMS.

What are the Obstacles?

There are many obgtacles to change, the most basic being that human beings are most
comfortable with the status quo. Change requires some risk of confronting unknown territory.
Change ds0 entalls somerisk of fallure. All this makes change a chdlenge, regardless of the
technicd or indtitutiond chalenges.

But the biggest obstacle is we are organized to solve problems of the last century. When we had
few roads and most were not paved, we need to develop a system of congtructing roads. And
who better to build the infrastructure than civil engineers. We developed a system to plan,
design, and congtruct highways. Operations and maintenance, while necessary, was clearly not
the misson. But the problems of the 21% Century are dlearly different. We have lots of roads,
but they are not dl operating well.

We now have the finest system in the world from an infrastructure standpoint, yet we are
operating using the same paradigm of the last century, congtructing a system to get the farmer
out of themud. Itisn't that road building is over, it just is not asimportant asit used to be.
Maintenance is clearly more important given the extensive sysem we have in place. One only
has to look at some of our older cities to see what alack of maintenance can to operations. In
many cases, we would have an even worse maintenance problem if we had not build new roads
to replace those that were “obsolete” So the biggest chdlenge isto build a new way of doing
business, which recognizes that operations, management, and maintenance are bigger chalenges
than they used to be.



What Is The Next Step?

| believe the next step is the continua promotion of the concept that we can better operate the
system and ITMS s part of improved operations. This process will require action on many
fronts. Awareness of the availability of toolsto asss in theimplementation of ITMSisas
important as promoting the concept. One must not only want to improve operations, they must
a0 see apath to implementation.

It is aso necessary to build a political congtituency to support better operations. This requires
understanding there is more to success than having the right answer. My favorite exampleisthe
traffic engineer who opposes fire priority because it “messes up” progression. That view ignores
the political and policy redlity that fire trucks should not have to be delayed due to red lights. If
the traffic engineer saw the fire chief apalitica friend, then they could jointly argue for a better
traffic control system.

Perhaps the largest challenge is building support for operations funding. Without financia
support, operationsis just another potentialy good idea. In fact, investing only in capita
improvements for operations has a clear negative effect on operations. Simpleis clearly better
than complex unless there is support for operations, management and maintenance.

But it is aso necessary to document the success stories. These need not be traditiona
benefit/cost sudies. It is more important to document real examples of how the qudity of
transportation operations has been improved with ITMS implementations. Without a sgnificant
congtituency for operations, it will continue to receive limited funding and support. More
success stories would be helpful. These success sories should involve innovative gpplications
that cross-traditiond indtitutiona structures and can be understood for their intringc vaue.
Improving the response time of an ambulance through improved integrated operationsis a
benefit that does not require a benefit/cost ratio to be understood.



PLANNING FOR OPERATIONS
Prepared by Wayne Berman
Federd Highway Adminigration

Office of Operations

I ntroduction

Effective trangportation system management maximizes system performance through a
coordinated and integrated decision making approach to 1) construction, 2) operation, 3)
maintenance, and 4) preservation of trangportation facilities in order to provide safe, reliable,
predictable, and user-friendly transportation services.  Typicaly, congtruction, preservation, and
maintenance recelve a substantial amount of funding, political support, and supportive planning
within the context of sate, loca, and regiond service and facility providers.  However, given
the tremendous demographic, societa, and technological changes and growth that have occurred
in our society over the last 25 years, and that can be expected to continue well into the new
millennium, operationsis beginning to be the focus of attention of planners, and providers of
transportation services, systems, and facilities.  Aswe move further into the 21% Century, much
of the thrust of operations will be to make the elements of the surface transportation system (for
roadways, for public trangt, and for rail) work better and together to help achieve the goas for
effective trangportation system management. However, accomplishing better operations Sarts
with better “planning for operations” The attention of this paper is on “planning for
operations.”

The purpose of this white paper is to define the concept of “planning for operations’ (or
planning for management and operations) and make the case for it being a necessary and
formally recognized, ingtitutiona function for both operating agencies and planning
organizations. In making this case, the paper will present the following:

Some background on the environment within which our systems operate today,
A definition and scope for “planning for operations,”

The different perspectives and dements of “planning for operations,”

Why is*“planning for operations’ important,

Principle factors to consider in “planning for operations.”

Expectations from successful “planning for operations’

S whNpE

Some Backaround

Asasociety, we are very different from the way we were in 1975. Our demographics are
different. Our thoughts on travel are very different. Our ability to travel isvery different.
Routine congestion has become an accepted, yet annoying, part of our daily lives for auto users,
trangt users, shippers, and deliverers of goods.  The transportation needs of our travelers are
very different because we are in an information age that fuels risng customer expectations and
demands. There have been sgnificant changes in our demographics, life style, economy and
technology that aso fud rising expectations and demands on the trangportation sysem. Evenin
the face of these significant societa changes, growth, system complexities, and varying travel
gtuations, our trangportation system is managed and operated much like it wasin 1975.



Traditiona lessons and project- oriented approaches about how to improve traffic flow are il
vaid. However, these traditiona approaches tend to be problem-focused and unable to address
the more service-oriented, performance-based, culture that we are moving towards for the future.
Society and the concept of trave is being redefined because of factors like affluence, accessto
jobs and housing, life-gtyle and family demands, just-in-time ddlivery, information technologies,
economic development, globdization, and the desire for a better quality of life (quality of travel
being a subsat of qudity of life).

The goals for trangportation have expanded over the last decade and will change in the future,
They go beyond just moving commuters and their vehicles faster and safer during the peak
period. Trangportation isacentrd part of many gods. economic development (ranging from
housing and employment growth to e-commerce), quaity of life, shipping and delivery, accessto
jobs and skilled workers, tourism, specid events, mobility and accessibility, environmenta
justice, and public safety. There are avariety of usersto consder, e.g. tourists, sports fans,
shipper/deiverers, employers, commuters, and former welfare recipients. Pesk demands don't
just occur during commuting times. They may occur weekends or evenings at shopping mals or
gpecid events.  Operating the trangportation system and providing essentid trangportation
services has become a 24 hour-a-day, seven day-a-week job for cities, counties, States, and
regiona operating agencies.

The system that has been built will be required to accommodate expected growth (economic and
intravel demand) as well asto help government realize these gods for its citizens over the next 5
to 15 years - - wdl within the time-frame before any new mgor infrastructure expansion can be
put into service. This growth (primarily economic and population) is occurring faster then our
ability to put new infragtructure capacity into service. System preservation and maintenance
cannot address this growth and the anticipated travel demandsit could bring.  Growth aswell as
other key trends (such as accessto jobs and skilled workers) will force greater attention to the
shorter-term role that better transportation operations can play helping to meet and/or sustain a
broad range of community, economic, and qudity of life gods, even though infrastructure
expangon may be planned for in the distant future.

A lot about planning for operations can be learned from “planning for specid events.” In
particular, “planning for specia events’ is characterized by collaboration and an urgency of
purpose or mission. Collaboration occurs between agencies and possibly between jurisdictions
that may or may not normally collaborate with each other.  The event or criss creates an
urgency of purpose —to save lives, to manage demand, to reduce delay, etc. A lot of “planning”
is done for these Situations. However, once the event or crisis has passed, the collaboration and
focus of purpose generdly ends until that next occurrence. However, the lessonslearned in
planning for the event may trandate into the routine planning for operations activities for the
agenciesinvolved.

Operations has traditionally been focused on “keegping the system(s) running by implementing a
variety of projectsto improve travel safety, reduce congestion, or increase capacity (ak.a traffic
flow or throughput). Given the growth that is expected to occur, the lag time in getting
congtruction projects on-line, the complexity of the operationd improvements that are
implemented, and key societal trends, operations must be thought of as more than just a project



to resolve aproblem.  The operation of our trangportation system is both a short-term project
and along-term drategy that will enable a continuous, high leve of performance, under varying
conditions and demands. This goeswell beyond thinking of operations as just a project or a
process that responds to a problem stuation.  To be effective in sustaining performance and
efficiency aswell as meeting user expectations, operations and the implementation of operationa
improvements need to be recognized as essentia strategies for system management that must be
formadly and srategicdly planned for.

Definition and Scope of “ Planning for Operations’ Planning for Operations is a broad-based
concept that can be defined as the strategic thinking, manifested through a set of principles, that
go into shaping, developing, managing, and evolving the policies, programs, procedures,
protocols, and/or projects necessary to make the elements of our surface transportation system
work better and together for customers across modes, functions, and jurisdictions. Planning for
Operationsisvisonary and performance-based. Planning for operations focuses on the

principles and processes used by both system operators and planners for managing and operating

the dements of our surface transportation system so that community goas and objectives (eg.

public safety, mobility, access to jobs, congestion reduction, quadlity of life, economic

development, etc.) can be achieved.

There are some fundamenta guiding principles to planning for operations:

1. Plaming for Operationsis based upon collaboration (interagency, inter-jurisdictiond)
and integration (technologica and system related).

2. Panning for Operdionsis visonary, srategic, and continuous. The planning does not
end when the operationa improvement isimplemented.

3. Panning for Operationsis both short-term (problem-solving) and long-term (strategic).

4. Planning for Operationsis based upon customer expectations and service performance.

5. Panning for Operations encompasses policy, programs, and projects that relate to or have
an influence upon operations.

By incorporating these principles and the related processesinto the culture of transportation
ingtitutions, operationa actions become more then aproject or set of improvements to solve
problems. By influencing current planning and design practices with these principles and
drategic thinking, operations can become a credible and important part of transportation policy,
programs, and actions to achieve awide set of community gods. With effective, srategic
planning, operationa improvements can be viewed as important assets and receive long-term
funding to sustain high levels of performance.

Planning for operations has typically been short term in nature to address a specified need,
problem, or situaion. Given the growing societd, logigtical, and economic demands for
transportation on the part of the wide variety of users, and our inability to quickly build the
needed infrastructure capacity, planning for operations must so be more Strategic to ensure that
systemn performance needs and customer service expectations are being met over alonger term.
Planning for operations can ensure that the need for functiondity and performance are being met,
given the investments made to improve, build or even rebuild e ements of the transportation
system over the long-term in anticipation of growth and varying demands.



Planning for operations can address the following:
1. Thelong-term costs of operations,
2. Hnancid planning and funding (sources),
3. Information sharing (with other services and functions),
4. Integration (with other services and functions),
5. Inditutiona coordination and decisor making,
6. Architecture and standards,
7. Assat management (induding life cyde andyses and long-range needs assessment),
8. Sydem evolution and growth,
9. Peformance measures development and use,
10. Data collection and use,
11. Development and use of customer service satisfaction indices,
12. Collaboration and information sharing opportunities,
13. Equipment needs,
14. Staffing needs,
15. Funding needs, and
16. Phased functionality and capability evolution over time.
The growing importance of better operations as an indtitutionad philosophy means that
operators and planners need to work together continuoudly and recognize that planning and
operations are linked as functions.

Planning for Operations. Per spectives

The function and scope of “planning for operations’ will look very different in an operating
organization (or agency) than it doesin a planning organization (or agency). Y et both the
planning organization and the operating organization have important roles to play in effortsto
better plan for operations. Their roles are going to depend on their designated respongbilities,
ingtitutiond relationships, palitics, policy expertise, and technica expertise. The following table
isintended to outline some of the pergpectives and interests that planning for operations will
take, depending on the indtitutiona setting and the indtitutiond functions. (NOTE: The following
table isintended for illugration only and is by no means a complete listing of activities)



TABLE: Planning for Oper ations— Per spectives

INSTITUTIONAL | State L ocal Regional Proj ect
SETTINGP (e.g. DOT, Police, | (e.g. DPW, DOT, transit, (e.g. MPO, (e.g. TMC, traveler
EMYS) schools, Police, Fire, Transit, Regional information, E-911)
EMS) Organization)
INSTITUTIONAL
FUNCTIONS
B
Operations * Lifecycle * Lifecycle analyses *|nformation * Systems
analyses * Datacollection Sharing Engineering
* Data collection * Performance monitoring | * Systems Approach
* Performance *|nformation Sharing Integration *Concept of
monitoring * Systems Integration *Regional Operations
*|nformation Concept of
Sharing Operations
* Systems *Performance
Integration Measures
*Useof ITS
Architecture
Planning * Useof ITS * Use of ITS Architecture *Regiona *Performance
Architecture * Setting Performance Operations Monitoring
* Setting M easures Policies *Customer Service
Performance *Conduct lifecycle *Regional *|nformation
Measures analyses Performance Sharing
*Conduct life *Facilitate collaboration Measures
cycleanalyses *Budget and Investment *Transportation
*Facilitate Decisions Improvement
collaboration Program
*Budget and *Useof ITS
Investment Architecture
Decisions

Why “Planning for Oper ations’

There are many very important reasons why better “planning for operations’ is (and will be)
needed to help government achieve avariety of gods. One of thefirst reasonsis planning for
operations is needed to accommodate the growth in demands, in dl its dimensions, evenin the
face of potentid infrastructure capacity expanson. Growth, both in population, number of
vehicles, and economic development, has affected travel demand and re-shaped travel patterns.
Growth will continue and is expected to be significant, especidly in the areas of freight
movements and intermoda connections.  Redlizing that the problems cannot be addressed soldly
by congruction of more capacity, planning for operations can address the transportation issues
crested out of growth and the variability in demand for use of the systems. It isimportant to
understand that system capacity expansion isadow process, yet growth in demand continues at
afagter pace.  Some of the key growth trends that will affect the management and operations of
our transportation system include the following:




There are over 240-million passenger vehicle on our roads - nearly twice the number that
were therein 1975. The number of vehiclesincreased at an annua rate of about 1.5
times that of total population between 1975 and today and is expected to continue.

The number of trucks is aso expected to increase sgnificantly over the next 10 years as
we move more into e-commerce and global trade.

There are many more dud income households that do alot of trip chaining going to and
from work.

The amount of freight moving on our roadways will double in the next 10 years.
Passenger and freight volume a terminds and ports (especidly arports) will double over
the next 10 years.

In addition to growth, there are other societal trends and events that must be recognized because
they aso speak to the need for better planning for operations.  These trends and events will
impact the manner in which the elements of our trangportation system are operated and can only
be understood and accommodated through planning for operations. Some of the trends and
events that point to the need for better planning for operations include:

1

3.

Information technologies are transforming the way we live and work together and the
way services and products are delivered. The extent of this transformation was
unimagined 25 years ago. In 1988 there were about 2 million cell phonesin usein the
United States. Today there are more than 82 million cdll phonesin use. The proliferation
of information technology will continue.

Reated to the information age is the fact that the technol ogies used for our transportation
systems and services have tremendous potentid and capabilities. As aresult they are
much more complex then the technology of 25 years ago. Today’s technologies,
particularly information technologies, are more complex and more sophisticated.
Generdly, they are more costly to purchase and sustain than the smpler mechanica
systems of 25 years ago. |If the computer within these sysemsfail, it may be eesier and
even cheaper to purchase entire new components rather then attempt arepair. Newer
computerized systems become outdated relatively quickly. Planning for operations can
help decision-makers understand what resources will be needed to sustain and even
evolve these technologies so that operators and planner can take advantage of their full
range of capabilities.

Addressing the problems of operating our transportation systems is now a 24 hour-a-day,
7 day-a-week function. Transportation operations go beyond just addressing the peak
commuting periods. Nonrwork travel for shopping, recrestion, etc. will continue to
increase. The focus of operating our transportation systems has expanded beyond the
commute focus and is addressing welfare-to-work and access to jobs, sporting and other
gpecia events, the needs of shippers and goods movement, periods of maintenance and
recongtruction, periods of adverse wegther, natural disasters, public safety, incidents and
emergencies, shopping, recreation, and tourism.

Regiond collaborative approaches to addressing transportation operations and system
performance are becoming more accepted.  These multi-agency, multi- State, and/or
multi-jurisdictiond approaches have occurred to address crosscutting issues such as
incident management and emergency response, eectronic toll and fare collection
systems, traveler information systems, commercia vehicle operations, and traffic sgnd
systems. Planning for operations is necessary for the collaborations and information

10



sharing across agencies and across jurisdictions that need to take place that would leading
to inditutiona and technicd integration.

5. Intdligent transportation systems (ITS) are becoming frequently used as part of
operationa improvements now being deployed in a growing number of metropolitan and
rurd areas and corridors. 1TS are an important part of arterid management systems,
freeway traffic management systems, incident and emergency sarvices, traveler
information systems, transit management systems, eectronic toll collections and fare
payment systems, and travel demand management services. The complexity of these
systems and the long-term costs to keep them functioning at optimum levels are not fully
reglized a the time of implementation.

6. To support and facilitate the deployment of ITS, more regions are (or will be) developing
an ITS architecture and usng ITS standards that facilitates the integration of ingtitutions
and systems to enable the sharing of information and coordinated better system
operations. A nationd policy on the Nationd ITS Architecture has been developed and
promulgated by both the Federd Highway Adminidration and the Federa Trangt
Adminigration. ITS stlandards for advanced systems have been developed and are now
being put into practice.

7. Increased customer demands for rdiability, predictability, and user-friendliness are
driving the tendency for transportation decision-making to focus the attention of
trangportation on meeting customer (user) needs.  This atention to customer serviceis
being coupled with increased interest on developing better performance measures that
reflect user satisfaction and system performance. To keep customer service satisfaction
levels high, mangers of transportation systems and services are moving to a philosophy
that “anticipates and manages’ demand under avariety of conditions and events.
Panning for operations is needed to develop, achieve consensus on, and put into practice
the use of performance measures to support a customer service mission. Addressing the
issues related to accessto jobs is primarily related to good operations and services that
must be planned for to be successful.

8. Travder information services and systems are becoming an important part of the fabric of
trangportation. These systems and services are part of good operations and help to
achieve the sysem management goas of predictability, rdiability, and user-friendliness
aswell asimprove customer (traveler) satisfaction.  Planning for operationsis needed to
make traveler information services (localy, regiondly, satewide, and nationally)
effective.

9. There are avariety recurring and non-recurring events that occur in both urban and rurd
areas that impact operations. These occurrences include: specid events, emergencies and
incident response, recongruction, and tourism. Planning for operationsis critical during
these times to manage demand and ddliver customer sarvices sustain ahigh level of
performance. Thereisaclear need to plan operations to manage events and demands
during the unexpected incidents, emergencies, and weeather Stuations. Thereisaso a
need to plan for operations to manage events and demands that are known, e.g. tourist
peaks, sporting and community events, recongtruction projects and work zones, and
nationa or internationa gatherings.

Planning for operations can help to create the vison for how our urban and rura are going to
operate the eements of their transportation system so that they can work better and together.
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Such avison and the supporting plan for how decision-makers can achieve and sugtain that
vigon are criticd to ensuring future funding to sustain ahigh-leve of performance from complex
operationd improvements and customer-friendly services.

How to Plan for Operations. Factorsand Considerationsfor a More Visionary Approach

Panning for operations as an activity is not necessarily new. Planning for operationsis currently
going on a many levels of government indtitutions and for many types of operationd activities.
The biggest problems with current efforts to plan for operationsare: 1.) It is generdly not
visonary or drategic in it scope. 1t generdly addresses a short-term problem, Situations, or
events rather then continuous qudity improvement of the performance of the network and
gystems. 2.) It isnot necessarily based upon collaboration with other agencies or organizations.
For the most part planning for operations is done within the confines of aunit within an
operating organization. 3.) It isdoes not pay attention to the way resources (e.g. people,
equipment, and funds) are managed to get the most out of the investments made for operationa
improvements over the long-term or improvement life cycle.

Aswas previoudy mentioned, there are some fundamenta guiding principles to planning for
operations.

1. Planning for Operationsis based upon collaboration (interagency, inter-jurisdictiond)
and integration (technological and system related).  Collaboration and information
sharing are critical keysto successful and continuous “planning for operations.”

2. Panning for Operdionsis visonary, srategic, and continuous. The planning does not
end when the operationd improvement isimplemented.

3. Panning for Operationsis both short-term (problem-solving) and long-term (strategic).

4. Planning for Operationsis based upon customer expectations and service performance.

5. Panning for Operations encompasses policy, programs, procedures, protocols, and
projects that relate to or have an influence upon operations.

Given these guiding principles for planning for operations; however, three tools or procedures
gtandout, initidly, as offering approaches to redizing collaborative, long-term, and performance-
based planning for operations:.

The TS Nationd Architecture: Planning for operations is based upon collaboration and
information sharing that needs to occur between agencies and possibly between jurisdictions that
may or may not normally collaborate with each other.  The concepts and processes embedded in
the Nationd I TS Architecture provide an approach to begin to address how this collaboration and
information sharing can take place. The Nationd I TS Architecture can provide aguideto help
answer who, what, where, and how questions that are involved with coordinated and integrated
decisiontmaking within an agency or on aregiond leve for effective transportation system
management. Much can be learned from these National 1TS Architecture processes and concepts
to help form the basis for devel opment operations programs, policies, procedures, protocols,
projects and Strategies that embody ingtitutional coordination and integration of systems and
services.

Asset management techniques.  The techniques and procedures that are embedded with asset
management can provide an approach for taking a strategic view of operations and addressing
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the life cycle questions that can alocate the needed resources to operations over time. Asset
management is aframework for making cost- effective and long-term resource alocation
decisons. The decisons are strategic rather thentactica.  They are based on awide, systems
view of al the assets under the trangportation agency’ s umbrella, and reflect an extended time
horizon. An asset management approach has at its foundation technical, fact-based information
for decison-making and is driven by gods, policies, and budgets. Asset management and the
Genera Accounting Standards Boards Statement 34 (GA SB-34) will be driving the invesment
decision on many trangportation agenciesin the future. Most transportation agencies that have
gotten into thisto date are including only capita investments as part of their asset
management/GASB-34 processes.  Magor, complex operationa improvement, especidly using
ITS, must be considered as assets and included in thisprocess.  The asset management
processes and approaches needs to be part of planning for operations, in order to make cost-
effective, long-term, resource alocation decisons for the subgtantia investments being made
complex operationa improvements. An important part of asset management, and integra to
planning for operations, islife cyde andyses. It isessentid in planning for operationsthat dl
aspects of the life cycle for an operationd improvement, policy, or program be understood and
addressed as part of investment decisions, epecialy over time.  Only then can the longer-term
resources and adjustments be made to optimize the investments being made in the operations

policy, project, or program.

Performance Measures. The use of performance measure to evauate the ability of transportation
sarvices, systems, and facilities to meet manager and customer expectations are becoming an
increasingly common activity. Many different trangportation agencies use performance

measures to gauge their progress toward clearly identified goals on aregular basis, reporting the
results, and acting upon those findings to diver mogt effectively to the tax-payers. Performance
messurement program share a common need for accurate and timely data, obtained without
considerable cogt, and easily trandated into information that can be understood by and
communicated to the public, eected and appointed decision-makers, and individuaswho
manage agencies.  ldentifying the measures and obtaining the datais chalenging and is an
important part of planning for operations.

Expectations from “Planning for Operations’

There may be many expectations that come from planning for operations. These expectations
may indude the following:

1. Reduced maintenance costs of operations, because the true life cycle costs of
operationa improvements and their upgrades are planned with appropriate resources
alocated.

2. More efficient and effective use of resources within an agency, aregion, or a State
can be redized through information sharing and system integration.

3. More baanced investment and resource alocation decisions can be made between
infrastructure and operations. Planning for operations enables sustained effective
operations over the long term and reduces duplication for smilar capitd investment
sarvices in the future by another agency or jurisdiction. Investment decisions
recognize the life cycle needs and dlow for growth and evolution of better operations.
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4. More appropriate decisons about when, where, and how information sharing and
system integration both interagency (e.g. between county police, traffic, schools) and
inter-jurisdictiondly (e.g. between two or more counties) can take place.

5. Customer service needs can be understood because of the development of accepted
performance measures and the development of ways to collect the data to support the
MeasuUres.

6. Improved system reliability can be realized with the associated measures of
performance.

7. Improved ability to detect and respond to unexpected incidents, emergencies, and
conditions.

8. Travder information services that are eadly accessible, reliable, and informative so
that commuters, shippers, truckers, tourists, public safety professonals (police, fire,
EMYS) shoppers, and sports fans can have a better quality of trip — one that is more
predictable.

“Planning for Operations’: A Final Thought

“Planning for operations’ is becoming essentid today and in the future because operationsis
now a complex science and the demands by users of the transportation systems and service have
grown substantial. Advanced technologies and intelligent transportation systems are being
deployed in both urban and rurd settings to improve operations and system performance, for the
system managers and for the travelers.  These complex systems demand Strategic planning in
order to redize their capabilities and full functiondity over time. Given that Sgnificant
investments are made in technology, planning is needed to identify user requirements, shape a
concept of operations, and redize full functiondity of these systems, over time.

If we are to achieve ahigher vison for the way we want our trangportation systems, services, and
facilitiesto operate, amore forma and functiona gpproach to planning for operations is needed.
Thistype of planning for operations answers questions about meeting user expectations and how
to redize the full functiondity and capability of what are now more technologicaly complex
gysems.  Sudaining and/or improving upon the high-leve of functiondity for the significant
investments made in these systems can only be effectively achieved through strategic thinking —
the purpose of “Planning for Operations.”
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Institutional Challenges, Barriersand Opportunities: Institutional Integration

White Paper for ITMS Conference (July, 2001)
By L ouis Neudor ff
Siemens— Gardner Transportation Systems

Inaplurdigtic society such as the United States, the transportation network within a
metropolitan area or region — conssting of arteria streets, expressways, bridges and tunnds, and
trangt facilities— undoubtedly crosses numerous geographic, palitical, and indtitutiona
boundaries. As areault, thereistypicaly alarge number of transportation agencies (both public
and quasi-public) and other entities that are involved in or somehow impacted by the operation
and management of this trangportation network. Per the definition included in the conference
announcement, an Integrated Traffic Management System (ITMS) provides for the “red-time
sharing of information between ITS-based systems and the coordination of management
activities between transportation agencies’. For an ITMS to become aredlity, these numerous
organizations must firgt agree to share information and to coordinate with one another.
Subsequently, they must identify what information will be shared and how it will be utilized;
define how the information will be exchanged (e.g., communications and system interfaces);
determine the level and extent of their inter-agency coordination (e.g., shared control of field
devices), and under what circumstances this coordination is initiated; commit the necessary
resources to implement, operate, and maintain the ITMS; and develop the necessary inter-agency
agreements (and possibly legidation) documenting the various ITMS agreements, policies, and
procedures. This can be adaunting and often frustrating task, with a significant amount of time
and effort directed towards overcoming a multitude of ingtitutional barriers and challenges.

I ngtitutional Barriers and Challenges

What are some of these ingtitutiond barriers? Perhaps foremost isa sort of “indtitutiona
inertia” For years, the concept of “trangportation management” was concerned primarily with
the design, congtruction, and maintenance of infrastructure, be it new roadways, trangt facilities
and ralling stock, or traffic sgnas. Such projects could be (and generdly were) successtully
undertaken in rdative isolation.” Intelligent Transportation Systems (I TS) represents a new
paradigm in which the focus has shifted from the infrastructure proper, to operation of this
infrastructure and the entire transportation network asawhole. It isardatively new way of
thinking — this concept of usng computers and dectronics to improve traffic flow with little sted!
or concrete, coupled with the need to coordinate your operations with other entities— to which
senior manegement and the indtitutiond framework within many organizations may not have
completely adjusted.

Other potentid inditutiona chdlenges exi<. It is naturd for individua transportation entities to
be motivated first by their own operationa concerns and needs. It is not uncommon for state and

! One exception is worth noting. The Port Authority of NY/NJ, which operates the Hudson River Crossings between
New Y ork City and New Jersey, became concerned about the construction and maintenance activities (and
incidents) in the vicinity of their facilities. Thisregional view and their leadership led to the creation of the
TRANSCOM coalition.
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local governments to have arather contentious relationship, be it about funding levels, their
respective respongbilities and levels of authority, schools, trangportation, etc. ITMS typicaly
requiresthat “new” players (e.g., enforcement agencies, emergency service providers, private
information service providers) be brought into the ingtitutional mix, and there may be a certain
amount of cautionary discretion at first, and possbly misunderstandings. Legd considerations
and congraints can play asignificant role, particularly if some form of “joint” control of ITS
devices or combined staffing of an operations center is being considered for the ITMS.

Ingtitutiona barriers can aso exist within an individuad agency. Different departments within the
same agency (eg., operations, congtruction, financid) will likely have rolesto play within an
ITMS,; but they may aso have overlgpping responsihilities, alack of understanding of the other
departments missons, and conflicting priorities and policies. An agency may oversee multiple,
geographically separated trangportation facilities within the same region (e.g., tunndsand
bridges), where the day-to-day management and operations of these individua facilities has
historicaly been relatively independent from one another. These intra-agency barriers can prove
agreater hindrance to an ITMS than the inter-agency chalenges, particularly if senior
management within the agency do not understand (or accept) the importance of and the need for
ITS and integration.

| TS Architecture and | nstitutional Consider ations

The ITS Nationd Architecture utilizes alayered framework conssting of three layers—
trangportation, communications, and indtitutiona. The trangportation and communications layers
are “technica” layersin which the actua componentsreside. Theinditutiond layer isanon
technicd layer that establishes the palicies, funding incentives, working arrangements, and
juridictiona structures that support the technica layers. The importance of the indtitutiond

layer cannot be overdated. It is probably the most important in terms of actually getting ITS-
based systems funded and deployed, providing the necessary (and on-going) operations and
maintenance of these systems, and implementing the organizationa arrangements that support
the information sharing and interagency coordination within an ITMS.

From an indtitutiona coordination perspective, the Nationa 1TS Architecture helpslocd
transportation planners to identify other stakeholders who may need to be involved and to
identify potentia integration opportunities. Information flows and process specifications are
defined in the Nationd ITS Architecture, dlowing loca transportation agenciesto accelerate the
process of defining ITMS functiondity.

AnITMS (and the concomitant sharing of red-time information and coordination of operations
between multiple trangportation agencies) requires a Regional 1TS architecture, which is defined
in arecent FHWA rule (Reference 1) as“aregiond framework for ensuring ingtitutiona
agreement and technica integration for the implementation of 1 TS projects or groups of

projects’. Theregiond ITS architecture mug fit within the existing organizationd infrastructure.

It isunredigtic to demand significant changes or attempt to impose a new ingtitutiona

framework on the various agencies and entities who are involved or affected by ITS, other than
to build logica extensonsto the exiging framework and have it evolve over time. In other

words, the ITMS must be developed to function and provide optimum benefits within the
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ingtitutiona congraints and barriers. At the same steps can and should be taken to diminate
some of these barriers or minimize their impect.

Regional Architecture Requirements

A find rule (RIN 2125-AEG5), developed by FHWA and published on January 6, 2001
(Reference 1), implements section 5206(€) of the Trangportation Equity Act for the 21t Century
(TEA- 21), enacted on June 9, 1998, which required Intdligent Transportation System (ITS)
projects funded through the highway trust fund to conform to the National ITS Architecture and
gpplicable standards. Thisrule requiresthat the Nationd I TS Architecture be used to develop a
loca implementation of the Nationd ITS Architecture, which isreferredto asa*‘regiond ITS
architecture”’. The rule statesthat “the regiond I TS architecture is based on the National 1TS
Architecture and consist of severd parts including the system functiond requirements and
information exchanges with planned and existing systems and subsystemns and identification of
gpplicable stlandards, and would be tailored to address the loca Stuation and I TS investment
needs.”

The rule addresses severd of the inditutiond issues associated with an ITMS. Specificaly, it
datesthat “regiond |1 TS architectures be based on established, collaborative transportation
planning processes’ The rule further satesthat “ successful ITS integration and interoperability
require addressing two different and yet fundamentd issues, that of technica and indtitutiona
integration.....Institutional integration involves coordination between various agencies and
jurisdictions to achieve seamless operations and/or interoperability. In order to achieve effective
inditutiond integration of systems, agencies and jurisdictions must agree on the benefits of ITS
and the value of being part of an integrated system. They must agree on roles, responsibilities,
and shared operational strategies. Findly, they must agree on standards and, in some cases,
technologies and operating procedures to ensure interoperability. ... This coordination effort isa
congderable task that will happen over time, not dl a once. Trangportation organizations, such
as, trandit properties, State and loca trangportation agencies, and metropolitan planning
organizations must be fully committed to achieving indtitutiona integration in order for
integration to be successful. The trangportation agencies must aso coordinate with agencies for
which transportation isakey, but not a primary part of their busness, such as, emergency
management and law enforcement agencies. Successfully dedling with both the technicad and
inditutiona issues requires ahigh-level conceptua view of the future system and careful,
comprehensive planning.”

Addressing I nstitutional Challenges

How do those trangportation professonds interested in developing or expanding an ITMS
address these indtitutional constraints and barriers? A Draft State-of-the- Practice Review of
Highway Traffic Operations (Reference 2) states that “a number of barriers and indtitutional
issues have restricted agencies from proactively managing travel and contralling trafficin a
manner that meets the redl-time needs of its users. To address and overcome these chalenges, a
fundamenta change in the culture of public agenciesis needed to plan for the future, and

conduct business on a day-to-day basis. To accomplish these changes will require dl agenciesin
aregion to participate and collectively plan for the future, alocate resources, make investment
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decisons, implement initiatives, and strategies aimed a optimizing the performance of the
highway network.”

The need for al agencies, or “stakeholders’ to participate in the planning and development of a
Regiona Architecture and ITMS is dso emphasized in the recent FHWA rule and in other
documents (References 3 —5). The FHWA rule states that “ provison should be made to include
participation from the following agencies, as gppropriate, in the development of theregiond ITS
architecture: highway agencies, public safety agencies (e.g., police, fire, emergency/medica);
trandt operators, Federa lands agencies, State motor carrier agencies, and other operating
agencies necessary to fully address regiond I TS integration.” Other entities to be consdered
include the MPO's, the media, traveler information service providers, and disaster management
interests, and their respective needs for information.

A case sudy on the development of the Regiond ITS Architecture/ Regiona 1TS Integration for
the NY-NJ-CT region (Reference 3) emphasizes the need to involve as many organizations as
possiblein the process, that early establishment of interagency communications and relationships
isthe key to successin the regiond I TS architecture development process. Bringing together al
the stakeholders can serve to cultivate an interest in regiond 1 TS solutions, increasing the
agencies understanding of the importance and need for ITMS. The various participants can
identify and focus on common gods, leading to the development of an ITMS concept that will
satisfy these gods. Moreover, it dlows each entity to understand the specific functions and
perspectives of their partner agencies, aswell astheir respective ingtitutional congtraints and
barriers, thereby making the collaborations more productive (i.e., developing aregiona
architecture and ITMSthat can actualy be implemented within the indtitutiond framework).

What impetusis there for getting dl the affected agencies and entities together to discuss

regiond ITS integration in the first place? The recent FHWA rule — tying Federa funding for

ITS projects to the establishment of a Regiond 1TS Architecture, and conformity of these
projects with that architecture — will certainly be helpful in thisregard. Nevertheless, an “ITMS
champion” is essentid to take the lead in this endeavor, to arrange and organize inter-agency
meetings, and continuoudy promote the need and benefits of regiond 1 TS integration. This
champion may be the MPO, a“regiond” transportation agency, or a State DOT. Obvioudy, the
ITMS champion must function as an advocate. At the same time, however, this lead agency must
be careful that it is not viewed by the other entities as using the ITMS concept as ameansto
expand its own influence and control.

A related issue is the organization and structure by which the participating agencies and other
stakeholders actualy meet to discuss ingtitutiond and technical issues associated with
developing and operating an ITMS. In generd, the last thing any transportation professond or
manager wants is “another committeg”. Using exiding inditutional mechanisms to promote
these regiornd discussions (e.g., MPO mestings, ITS/ EDP project status meetings) is the
preferred approach.

Thisinditutiond framework for developing the Regiona Architecture and ITMSismerdy a
means to an end. The planning process includes saverd activities that will be influenced by
inditutional congderations and condraints in some fashion, incdluding:
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Defining the “region”. The aforementioned FHWA rule (reference 1) datesthat a
“Region isthe geographicd areathat identifies the boundaries of the regiond 1TS
architecture and is defined by and based on the needs of the participating agencies and
other stakeholders. In metropolitan areas, aregion should be no less than the boundaries
of the metropolitan planning area.”

Identification of any additional agencies and other stakeholders that should be
participating, and the interconnections between their individud gods and those of the
ITMS.

The functiona requirements of the ITMS. The overdl functiondity of aregiond
architecture may be described in terms of Market Packages as defined in the National 1TS
Architecture, such as Regiond Traffic Control (ATMS7), Multi-moda Coordination
(APTSY?), and severd Traveer Information Market Packages.

An operational concept that identifies the roles and responghilities of participating
agencies and stakeholders in the implementation and operation of the ITMS. For
example: what information does each agency have / will have; what information will be
shared and how it will be utilized; the level and extent of inter-agency coordination (e.g.,
shared control of field devices, joint Saffing of aregiona operations center), and under
what circumstances this coordingtion isinitiated.

Andyss of dternative systlem configurations and technology options to meet

requirements. While thisis primarily atechnical congderation, inditutiona issues can

play asgnificant role, particularly regarding the overdl physica architecture. For
example, the ITM S functions and processing may be distributed over multiple agency —
specific traffic operations centers; centraized in a separate ITM S clearinghouse /
operations center with connectionsto individua agency operations centers; or housedin a
sngleregiona control center which aso manages the agency-specific facilitiesusing

gaff from multiple agencies. Such a determination is as much an inditutiona issue asit is
atechnica one.

Identification of the financid and staffing resources necessary to implement, operate, and
maintain the ITMS, indluding the initid development and recurring updeting of the ITMS
operating plans and procedures. Also identification of the sources for the required
funding and gaff (e.g., Federd funding, alocations from the various agencies,
consultants / contractors, public-private partnerships, some combination).

Any inter-agency agreements (existing or new) and policies required for ITMS
deployment and operations.

ITMS procurement procedures (e.g., approach, contracting entity)

Even after the ITM S has been congtructed and commenced operations, the indtitutiona issues
will il play asgnificant role. The system can be expected to evolve over time. Asthe
participating agencies see the benefits of regiond integration, it is quite possible that incrementdl
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enhancementsin the ITM S functiondity will be implemented. This, in turn, will require
modifying the ingtitutional agreements, operating policies, and the staffing requirements.
Additiondly, on going hiring and training of new gtaff (replacement or additiond) can be
expected throughout the life of the ITMS,

Intra-Agency Barriers

The discussions above focus on the ingtitutiona chalenges and opportunities associated with
inter-agency coordination in developing an ITMS. Agencies don't attend and participate in ITMS
planning meetings, per sg; rather, it isther representatives that discuss and (hopefully) resolve

the numerous indtitutional and technical issues associated with regiond integration of ITS. And
while these participants might fully understand the importance and need for an ITMS; they il
must trandate the potentia benefits and judtify the potential cogtsto their respective

organizations.

Reference 3 (Case study on the development of the Regiond ITS Architecture/ Regiond ITS
Integration for the NY-NJ-CT region) identifies the need for inreach to enable the individud
agencies to buy into the concept of aregiond ITS architecture and ITMS. This education and
inreach effort can be accomplished in many ways— for example, interviews of agency staff
during the ITMS planning process, seminars and design charettes, and the creation / expansion of
a"“Regiona Executive Group” or advisory subcommittees focusing on specific ITMS issues.
The interest and involvement in ITS must be a dl levels— operations, planning, maintenance,
budgeting, and senior management. The senior management may be the most important in this
regard, as they have the authority to direct resources towards the development of ITS systems
and aregiond ITMS. They are dso the oneswho will ultimately approve and execute any inter-
agency agreements.

Public — Private Par tner ships

Inter- and intra-agency relationships (i.e., “public — public partnerships’) are obvioudy crucid in
developing, deploying, and operating an ITMS. Neverthdess, it is dmogt certain that private
sector entities will play asgnificant rolein the ITMS process. For example, over the last few
years, private entities have become moreinvolved in providing ITS-related services to the
public, particularly in the collection, integration, and dissemination of traveler information. The
deployment of an ITMS will typicaly result in adatabase of red-time information on traffic and
trangt conditions throughout the region, and this regiona database may be of some value to
these Information Service Providers. Moreover, the ISP s may dready be collecting information
that is beneficid to the ITMS.

A public — private partnership may be formed as a means to reduce the public agency costs
associated with an ITMS (aswell as possibly the cogs of the individud I TS-based systems
comprisng the ITMS) and/ or to accelerate the deployment process. Within the context of an
ITMS, apublic — private partnership can be viewed as an arrangement whereby a private entity
provides some or dl of the services and components required for an ITMS; but instead of
recelving direct rembursement from the public agencies (i.e,, atraditiona fee— for — services
contract), some or al of the private entity’ s costs for these services are recouped by “<sdling”
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some of the ITMS attributes to other private entities, or by receiving a nort monetary
congderation from the public agencies — a sort of quid-pro-quo. Some of the potentia public —
private partnerships that might be considered for an ITMS, and the associated indtitutiona issues
and barriers, include:
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Charge afeeto private entities (e.g., Information Service Providers) for accessing the
regiona ITMS database of redl-time information on travel conditions. Another
dternative, in lieu of an accessfeg, isfor the public agencies to receive a portion of any
revenue earned by the private entities for the “resde’ of the ITMS information. Some of
the issues to be addressed include the value of thisinformation to the ISP s (many of
whom may have dready developed their own sources of information), and how the
information might be priced; the degree to which any ITMS information is provided for
“freg’ (eg., individua agency web stes), and how this free dissemination of information
affects the value and pricing mechanisms for the ITM S database; and any rules and
redtrictions regarding the use of the ITMS information for both the public sector and
private entities.

Turn over the deployment and / or operation of the regiond architecture/ ITMSto a
private entity. Respongilities and functions of the privatized ITMS could include

ng and integrating trangportation information from multiple public agencies,
providing the information clearinghouse and coordination support for the public sector
entities, and operating and maintaining the ITMS. Such services might be provided at
little or no cost to the public sector. In return, the private entity would be given exclusive
rights to the public sector information under some sort of franchise agreement, and could
market information dissemination services directly to the traveling public and / or s

the information to other private entities. In addition to the issues identified in the
previous bullet, this approach must dso address questions such as how the franchiseis
awarded and renewed, public agency oversight of the franchise, and (assuming that most
of the ITMS clearinghouse information comes from the public agencies and their
transportation management systems) compatibility between the “exclusvity” of the
franchise arrangement and freedom of information Statutes.

Providing access to the trangportation right—of—way to a private entity for the

ingalation, operation, and maintenance of individua agency sysem and ITMS

elements. One example of this gpproach is the communications network as was donein
Minnesota. Under the *Connecting Minnesota’ public — private partnership, the state
alowed a communications network developer limited access to interstate rights- of-way.
In return, the private entity was to completdly finance, build, and operate a tatewide
fiber optic communications network covering 2200 miles, bringing the
telecommunications infrastructure to rurd areas and small towns throughout the State.
The private developer was to reserve 20 percent of the network for public sector use, and
s ling the remaining 80 percent capacity to long distance, Internet, and other
telecommunications service providers. Work commenced in 1998. However, a telephone
company and the Minnesota Telephone Association filed asuit chalenging the ate's
legd authority to pursue the project. A County Didtrict Court dismissed the lawsuit in
May 1999, and the Minnesota Supreme Court denied a subsequent petition to review the



Didtrict Court’sruling. However, in February 2001 — the origina scheduled completion
date — the State terminated the agreement after 250 miles of an operable point-to-point
network had been ingtaled. The state project director stated “amajor build-out is not
possble at thistime. Legd and regulatory chalenges have been time consuming and
delayed the project. Market eroson over the past few weeks has impacted the
telecommunications industry and added to the uneasiness’ (Reference 6).

= Ancther example of providing right-of-way accessis Trafficmagter in the United
Kingdom. In May 1990, the Department of Trangport granted a license for Trafficmaster
to indal apilot traffic detection scheme. After successful evauation of the pilot scheme,
a 12-year license was granted covering al motorways and trunk roadsin England. The
Trafficmaster network of 7500 sensor sites now covers over 8000 miles of the UK
mainline road network. The datais provided to the Department of Transport to aid in
ther traffic management respongibilities; but ownership of the data rests with
Trafficmaster, which convertsthis proprietary content into average speeds, delays, and
journey times, and communicates the information to its cusomersin avariety of ways
(e.g., in-vehicle devices, mobile phone, internet).

In any public — private partnership, there must be awell-defined alocation of responsibilities,

and risks between the public and private sectors. Moreover, these respective roles and levels of
involvement may change over the life— cycle of the project. Another consideration is how the
project isfinanced. For many of the examples noted above, mog, if not dl, of the project funding
was private, with the public sector involvement being in aregulatory / oversght or initid
concession — granting capacity. Under current law, the Internal Revenue Code limits the extent to
which a private concessionaire may be employed on a project seeking to access a tax-exempt
bond market (Reference 7). However, there are mechanisms by which the lower-cost tax-free
financing may be obtained for a public — private partnership, such as specia purpose public
agency or anonprofit corporation authorized under IRS revenue ruling 63-20. (Note — Anin-
depth discusson of these and other innovative financing options is beyond the scope of the
ITMS conference.)

An aticlein “FHWA'’ s Innovative Finance Quarterly” (Reference 7) concluded, “Public —
private partnerships can take on avariety of forms. No one technique is inherently superior to
another. Rather, the optima approach will vary from project to project, depending on project
gpecific facts and circumstances. In some instances, the structure is driven by State law, based on
enabling legidation. In other cases, it relates to how private participation can be used in
combination with tax-exempt debt issuance. In yet other cases, public policy objectives (degree
of risk averson, desires to be actively involved, etc.) may be the driver.”

Human Relations

The process of identifying and resolving the numerous inditutiona and technical issues

associated with an Integrated Traffic Management System requires the talents of many people. In
fact, mogt indtitutiona challenges and barriers are redlly about human relations. As stated in the
FHWA “Guidelines for Successful Systems’ (Reference 4), “excdlent human relaions are
therefore essentia to a systems success. In fact, this may be the most critical aspect of the
process. If the various participants cooperate, then a successful system is amost assured. On the
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other hand, when the rel ationships between individuds disintegrate and they start to work at
Cross- purposes, the success of the system (ITMYS) is serioudy endangered.”

The dependence on the socid behavior of different individuas can be abit unsettling. After dll,
the mogt critical element of the ITMS process is dso the least controllable. Reference 4 identifies
anumber of generd principles that can help to promote and maintain good human relations, and
therefore minimize many of the inditutiona barriers. These principles include:

= Good communications, preferably face to face.

= Appropriate knowledge and authority on the part of key individuas (agency
representatives, managers)

Empathy — viewing problems and issues as others do, which requires careful ligtening.
Honesty — dearly presenting the facts and being truthful in al dedings.

Individudity — approaching people as individuals, not as stereotypes.
Thoughtfulness — showing respect for the opinions and taents of others.

Postive Thinking — showing confidence in the concept of an ITMS

Hexibility — recognizing that circumstances change, and being open to new idess.

At the same time, the forma eements of the process (inter-agency agreements, memoranda of
understanding, contracts) must be developed in a careful and thorough manner. Should human
relaions break down a some point, the existence of such documentation becomes even more
critical.

SUmmary
Summarizing some of the key points herein: the process for developing and deploying an ITMS

must address dl sorts of ingtitutiona interactions — between transportation agencies, within each
of these agencies, and between the public and private sectors. The ITMS mug fit within these
exiding organizationd infragtructures. It is unredigtic to demand sgnificant changes or attempt
to impose anew inditutiond framework on the various agencies and entities who are involved or
affected by a proposed ITMS, other than to build logical extensions to the existing framework
and have it evolve over time. In other words, the ITMS must be devel oped to function and
provide optimum benefits within the ingtitutiona congtraints and barriers. At the same steps can
and should be taken to diminate some of these barriers or minimize their impact.

The ITMSinditutiond arrangements can take on avariety of forms. No one technique or process
isinherently superior to another. Rather, the optimal ITMS arrangement will vary from region to
region, depending on project specific facts and circumstances. Nonetheless, the processes and the
resulting ITMS will have afew thingsin common — they will have engaged dl the entities and
Sakeholders that might be affected by the ITMS in meaningful discussions, they will have
champions in senior management levels, and they will have been rdentlessin achieving the goa

of an ITMS,

23



Refer ences

1 - Federa Register / Val. 66, No. 5/ Monday, January 8, 2001 / Rules and Regulations
DEPARTMENT OF TRANSPORTATION, Federa Highway Adminigtration

23 CFR Parts 655 and 940, [FHWA Docket No. FHWA—-99-5899]

RIN 2125-AEG5

Intelligent Trangportation System Architecture and Standards

2 —“Highway Traffic Operations and Freeway Management: State-of-the-Practice Review”
(Draft); Jon Obenberger, Office of Travel Management, FHWA Operations, CBU
December 6, 2000

3 —"“Regiond ITS Architecture Development: A Case Study, New York — New Jersey —
Connecticut Region: Building a Framework for Regiond ITS Integration”; FHWA:
September 1999

4 —*Guiddinesfor Successful Traffic Control Systems’; Louis Neudorff; FHWA-RD-88-014
August 1988

5 —*“Incorporating I TS Into the Transportation Planning Process’;
Slide presentation for NCHRP 8- 35 (Project Summary & Guidebook Overview)

6 — Various News Rd eases from the Mn/DOT web Ste.

7 — " Space, Time, and Public-Private Partnerships’; Bryan Grote & David Sdltzer; FHWA's
Innovative Finance Quarterly; Fal, 1998

24



Strategiesto Design an ITMS

Jim Kerr
President, NET Corporation
March 2001

In conddering the chdlenges of initiating a desgn process rdated to ITMS, a wide breath of
potential consderations are worthy of congderation. As would be expected these issues will vary
from case to case depending on the specific dynamics of the project in condderation. The
objective of this paper, then, is to edtablish a framework to assst in the process of capturing
issues relevant to the design process in generd and to further define these issues to address the
breadth of varigbles which are due attention in order to bring suitable containment for the proper
definition of design specific requirements.

A common misconception in initisting a desgn exercise for ITMS is that desgn gspecific
activities are the firs horse out of the gate. It is argued that there are a least a couple of
ggnificant stages of work that need attention prior to initigting even the fird of desgn activities.
For the purpose of this discussion the following maor groupings of activities will be examined:

Scoping Phase;

Deployment Planning Phase;

Design Phase;

Implementation Phase (not addressed in this paper)
O&M Phase (not addressed in this paper)

In addition to the foregoing there is a rapidly growing area of condderation, which the vast
magority of past traffic control, type applications have not in the past needed to address in a
drategic fashion. This emerging issue focuses on the co-exience and/or the integration of the
ITMS application with control agencies perspectives rdlated to enterprise wide Information
Technology (IT) activities. Accordingly, a section is included with this pagper to address this
matter.

1.0: Scoping Stage

One of the more common pitfals for an integration project fdls into is not drategicaly
addressing where and how the project fits into the big picture of ITS integration a a regiond
levd. All too often dedgn activities are immediady initisted and the question of where the
project fits into the big picture is not serioudy addressed untii some other Smilar integration
project is initiasted in the same region leading to the rather obvious question, “will these two
initictives talk to each othe” or until some higher authority asks the question “will this be a
gandard” for future efforts’?

The framing of the project into the perspective of the regiond effort does not necessarily need to
be an overwhdmingly large task provided there is some pardle or planned effort to drive out
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consensus for short, medium and long term ITS deployment drategies in conjunction with the
definition of a regiona architecture. Rather, it can sufficient if the ITMS effort & able to identify
with and characterize itsdlf as part of one of the following scenarios:

Stand-done effort:  In this scenario the ITMS is envisoned as a one time effort where the
results are to likely intended to ether test and/or demondrate the potentid of the ITMS
concept. In this case the stakeholder group is quite smdl mogt likely limited to the agency
personnd involved in the effort. While the results in this scenario are likely intended to
lay the groundwork for future efforts the technica approach is not intentionaly designed
for broad, repeated use. The attraction of this particular scenario is the limited amount of
consensus efforts needed during the development of the program and the rdatively smal
amount of technicd requirements that need to be addressed. The danger of this scenario,
however, is the potentid of a decison being made, wel into design, that the project will
indeed become some form of defacto standard for future efforts this spirding the design
into the difficult process of attempting to retro-fit consensus of new stakeholders to the
technicad development achieved by a rdaively smdl number of technical specidigts as
well as the very red potentid that the technical development is not necessarily extensible
for broader enterprise gpplication. Classic examples of this scenario are recdled in the
Field Operationa Test (FOT) program in recent history.

Incremental piece of a larger ITS vigon: In this scenaio the ITMS is viewed as an
incremental step towards the redizaion of the lager ITS vison. The technicad
development of the ITMS would by necessty need to adopt the reevant technica and
operationa standards engineered as part of some other over-arching regiond architecture
effort. The consensus efforts diring the development of the project are increased over the
previous scenario in that stakeholders from entities of the regiond efforts that might
desire to adopt the technical products produced, as part of the ITMS would need to be
engaged. In addition to the extra consensus efforts, there is a potentid that the ITMS
goplication may have additiond or different technica requirements that make the direct
assumption of technicd and/or operationa dandards from the regiond effort difficult.
This is paticularly true when the ITMS is the first implementation of a paper architecture
produced by others. In cases where changes are needed to the technical aspects of the
regiond architecture, the additionad efforts associated with working through the regiond
change management process (assuming such a process exists) must be recognized and
planned for. As a find note to this scenario, it is suggested that by virtue of review of
many of the ITS ealy deployment or drategic deployment planning studies conducted
around the nation, insufficient technical and/or operationd detalled are developed to feed
into an ITMS technical desgn process. The ITMS would then need to take into account
the need for such development and plan resources accordingly should the implementation
team deem themsdves to be associated with this scenario. Examples of this type of
goproach can be found in the definition of “early winners’ associated with many of the
planning exercises around the nation.

Overd|l architecture development with an initid implementation:  In this scenario the

ITMS would be the firs implementation of the regiond plan. On the assumption that the
regiond plan did not contan a detailed architecture, the ITMS effort would need to

26



aticulate a complete technica architecture for all modes and all roads identified in the
regiond ITS deployment plan. Such an effort would involve a dgnificant and results
oriented consensus management plan in order to bring a broad and diverse group of
stakeholders together around a common technica approach. Once the architecture is in
place the ITMS team then would focus on the implementation of that architecture for the
integration of dgnd sysems with freeway management sysems. Examples of this form
of deployment can be found in the four priority corridors and the MDI  exercises.

The whole enchilada: In this scenario the ITMS is but one subsystem of a much broader
intermoda, inter-jurisdictiona sysem which is intended to build the entire regiond ITS
vidon in a gnge dfort. As this approach is rardy (if ever) adopted an extended
discussion in this paper has been excluded.

The scoping stage of an ITMS project is dso recommended to begin the process of defining the
operational mode for the integrated system. While specific operationd procedures will need to
be devdopment in conjunction with more detailled design efforts it has been found to be
extremdy ussful to provide enough descriptions of different dternaives associated with roles
and responghilities ealy in the process to avoid subsequent design sessons from being
dominated by discussions rooted in operationd uncertainties.

By way of illudration, a project in Southern Cdifornia referred to localy as “Showcass fel into
the third scenario noted above and was charged with the development of an overdl architecture
with a rather limited initid deployment. The following provides a brief summary of the scooping
activities that were undertaken to fit Showcase into the big picture

Scoping Showcase

The Showcase project can be thought of as the "enabler” of Southern Cdifornia ITS. It gpplies
wide-area integration technologies to intermoda trangportation management and information
sydems, demondraing the efficdencies ganed through coordinating freeway and arterid
operations in the Southern Cdifornia ITS Priority Corridor. The Southern Cdifornia ITS Priority
Corridor, referred to as the Corridor, spans from Ventura County through Los Angeles, Orange,
Riverdde, San Bernardino, to San Diego County a the US/Mexican international border. This
corridor is one of four identified under the Intermodad Surface Transportation Efficiency Act
(ISTEA) that has moved beyond ITS limited tests and activities into "showcasng' the
deployment of ITS.

The Southern Cdifornia Priority Corridor Steering  Committee provides a forum for the
devedlopment and implementation of the Showcase Project. The membership of the Steering
Committee represents a variety of governmental organizations such as, the Federd Highway
Adminigration (FHWA), Cdifornia Depatment of Trangportation (Catrans), Cdifornia
Highway Patrol (CHP), Southern Cdifornia Association of Governments (SCAG), San Diego
Asxociation of Governments (SANDAG), San Benardino Association of  Governments
(SANBAG), South Coast Air Quaity Management Digtrict (SCAQMD), county transportation
commissions, trandt operators, other regiona trangportation agencies, and cities.
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Showcase Vision
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The Showcase vidon is the integration of adl modes and roads into a "sysem of sysems' that
continually improves the regiond mobility as new idess are built upon the Showcase foundation.
This foundetion relies heavily on the Nationd Architecture, the Center-to-center (C2C)
standards, and peer-to-peer relationship between centers.  Therefore, the Showcase foundation
empowers transportation centers to share resources with the Corridor without compromising
norma operations with its locad infragtructure.  Sharing information and device control within
the Corridor is the essence of interoperability for the Showcase project. Through the use of
Showcase's interoperability, freeway, arterid, bus ral, emergency, sedlar, and commercid
vehicle operations can be coordinated for unprecedented functiondity and flexibility.

Showcase provides for the initid integration of the corridor, as well as the foundation for future
ITS deployments on a corridor-wide basis. It represents a five-year building block upon which
the full-term (20 years) roll out in the corridor is based. The Showcase initiative includes seven
“Ealy Start” projects that are from the four regiond early deployment plans. These projects
which include TraveTIP, Misson Vdley Sadium ATMIS, Intermoda Trangportation
Management and Information System, Trandt Management and Information System, Computer
Aided Digpatch Integration, IMAJNE, Mode Shift, and Corridor wide deployment.
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Showecase relationship with planning projects
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The mode adopted for Southern Cdifornia (illustrated above) associates timeframe of
deployment (x axis) with location of deployment (y axis) with the technology component
addressed in terms of integration complexity (z axis). The latter address the technology equation
in terms of incrementa geps in integrating ITS technologies. The fird sep would be integrate
management centers, the second to integrate any management center with any fielded technology
and the third dlowing any fidded technology to communicate with any other fielded technology.
It was determined that showcase would concentrate on the first five years of deployment, across
the entire corridor with a focus on center-to-center integration. The four Regiond Plans, the
CVO/internationd Border Pan, and the Corridor-wide Pan then were delegated the
respongbility for determining mid to long term deployment priorities and when (or if) additiond
depsin integration complexity are needed

In addition to the regional plans, a Concept of Operations was prepared to document the
consensus views among dStakeholders on trangportation management srategies and the range of
interagency coordination. The Concept of Operations ddlineates six levels of possble interaction,
from the lowest to the highest involvement:
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Showcase Concept of Operations
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Stakeholders agreed that each agency would be alowed to choose the leve, between 2
and 5, a which they wish to paticipae in Showcases FHWA impressed upon the
stakeholders the need for integration beyond Leve 2, consdering the need to interoperate
on the large Southern Cdifornia infrastructure base. Level 6 was consdered unnecessary
gven tha dl agences involved bdieved that didributed functiondity was more
advantageous than a centralize regiona center.

2.0 Deployment Planning Stage

With a reasonable understanding of where the ITMS project fits into the big picture, attention
can focus on more technical matters. Prior to initiating a design process, however, it is advisable
that a conceptual model be established for the deployment of the ITMSintegration technology in
order to sideline any concerns on the part of one (or more) of the agencies involved that the
ITMS is going to replace their existing systems investment (unless so desired by the agency),
require their operational staff to perform redundant duties in order to operate both systems or
put at risk the day to day operations of their system while some other agency is in the early
stages of integration with the ITMS network . In considering the deployment strategy one of the
following scenarios will apply:

All legacy systems:. In this scenario the project must integrate the operations of existing
legacy systems (without substantial modification to any particular system) that more
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often than not are fundamentally different at a technical level. The focus in this instance
will most likely turn to some form of middleware which would serve the purpose of
abstracting the uniqueness of each system, provide a common set of protocolsto facilitate
data and control exchange and integrate with the existing applicationsin a non-intrusive
fashion. The key to success will lie in the ability to establish an integration target which
is separate from any of the legacy systems in order to establish the integration
environment, and test the bridges to the legacy systems without risk of interfering with
the day to day operations

A mix of new systems and legacy systems:. In this scenario the ITMSwill be made of new
a system (for example a new freeway management system by the State DOT) and legacy
systems (for example a signal systeminstalled by a jurisdiction just a few years earlier).
In this instance middleware will likely still figure prominently although there will be an
opportunity to build the new system on the same architecture foundation as that of the
integration or middleware technology. In this scenario, the opportunity would exist to
have the new system perform the task of both the mode application (freeway management
in our example) and the integration task with the legacy system.

All new systems:. In this instance the ITMS being considered would fall in the unique and
rare case of both the freeway and the signal application being new implementations. In
this case middleware become less obvious with each application essentially becoming
instance or client of the integrated system. The manner in which the ITMS is integrated
into the remainder of the regional architecture would still need to be examined.

To further illustrate this stage of ITMS devel opment, the Southern California Showcase project is
again examined to review how the deployment planning of the integration technology was
accomplished for the integration of multiple legacy systems.

Planning Showcase' s Deployment

Conceptually, Showcase is comprised of four independent integration targets (referred to localy
as Kernels) and ahost of bridges (referred to localy as“Seeds’). The “Kernels’ provide a
means to independently test the integration of new and legacy systems as well as contain the
overdl definition of the integrated environment and “lend” servicesto assigt third partiesin
connecting to the network. The* Seeds’ bridge operations to the Corridor. In the current
design, one Kernd is placed in each of the following four regions. Los Angeles/Ventura, San
Bernardino/Riversde, Orange, and San Diego. These four Kernds partition the Corridor into
four manageable domains as shown in the smplified diagram below. The Cdtrans wide-area-
network (WAN) provides aflexible and scalable network solution for each of the domains.
Typicdly, the mgority of information exchange occurs between trangportation agencies within
their local domain while they receive benefit from their Kerndl services. However, when
information is needed across domains (shown as example center typesin the diagram), the
Kerndsinteract with each other to alow the information transfer. In this manner, information
and control can be shared across the complete corridor. In addition to inter-domain
communication, the four Kernels form afail-over network that provides persstent operationsin
case of Kernel server failure.
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Integrating trangportation systems onto the Corridor is the primary job of the Showcase Kernd.
It is the integration point that provides the cadyst for interoperability and promotion of
Showcase interfaces. The Kernd provides several convenient common services to esse the
integration effort and defines the interfaces for standardized communications.  The Showcase
common services are not al resdent on the Kernd server; some are digtributed, implemented by
each agency's center, and some are centrdized, implemented by the Kernel only.

3.0 Design Stage

With the successful completion of the scoping and deployment planning stages the groundwork
should be in reasonable shape to initiate the actud design phase of the project. To review the first
two stages work were intended to:

Determine where in the overdl regiond ITS deployment picture doesthe ITMSfit

The extent (if any) the ITMS will be resporsible to define the architecture for the overdl
ITS deployment picture

|dentifies the extent to which the ITMS technology will be used (if a dl) for other
integration efforts in the regiona setting.

Egablish an operationd framework which dlows the ITMS stakeholders to understand
and be comfortable with their role and responshility in the operations and maintenance
of the ITMS once it is deployed as well as be in control of the extent to which others will

have access to their data and control sequences.
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Edablish a redigic deployment method which dlows ITMS dakeholders to understand
how the ITMS will be rolled out, the manner in which the integrity of their day to day
operations will be protected and the specific points of interface which they need to
continue to pay attention to.

It is suggested that each of the above bullets need to be fully accomplished prior to initiating
typica design ectivities.

The design activities associated with an ITMS should follow best practices associated with any
large Systems Engineering activity. There are multiple models avalable but most fit into one of
the following three generic approaches.

3.1 Waterfal Method

Implementation ‘ p -

Integration/Test |

e Operations/
Maintenance

The waterfal method illustrated above makes the premise that the fina system implementetion is
the direct flon-down of user specified requirements. In this method much emphasis is made on
the full completion of one step before the next step is initiated. For example no estimation of
system requirements would be made until such time that the user requirements are completed and
agreed to by the stakeholders. It is aso strongly encouraged that a comprehensive requirements
tracing method be employed such that for every user requirement defined in the first step there is
a complete tracing of that requirement in terms of: the sysem requirements associated with the
user requirements, the manner in which the equipment is accommodated in the architecture, what
pat of detal design pertains to the requirement, and how/where the requirement is implemented.
With this tracing in place the user requirements can if fact be (and should be) used as the
acceptance test plan.

The downgde of this approach is being able to fully draw closure to the requirements definition
dage. Experience shows time and again that not al requirements as necessarily known a the
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dat of the design exercise and with certainty requirements change as design maures and
stakeholders begin to touch and fed the fina implementation.

3.2 Spirad Model

1

INITIAL
User Req'ts
System

Req’ts
System Arch.

Version
1.0

The spird model, used widdy throughout industry, depicted above tekes as it's premise that
requirements and technology are changing congantly so it is preferred to complete just enough
of requirements definition and design to endble the preparation of a specification for the first (or
next) sw build or sysem release. Once that build is implemented and tested and further
requirement definition and design is completed and andyses based on the experience of having
dready built an ealy verson of the system. The advantage to this agpproach is to check and
confirm design premise with actud implementation in a Sepwise fashion to ensure that early
design decisons are vdid and workable for the gpplication in development. The downside of this
approach is tha some large and particularly difficult user requirement goes undetected for a
prolonged period of time and then when findly discovered renders the previous builds of the
system unusable.



3.3 Preferred approach for ITMS

The determination of the design moded to be used for an ITMS will invarigbly be tied to where
the ITMS fits into the overdl ITS deployment picture for a particular region. In the event the
ITMS is a one time, stand-done effort the soird mode likely provides a flexible and efficient
means to bring the sysem on line. In those cases where the ITMS is pat of a larger ITS
deployment picture a hybrid of the waefdl and spird approach (as illustrated below) might
hold cetan advantages. More specificaly the drength of the waterfadl gpproach is establish a
more complete set of user and system requirements before jumping on board with a particular
system architecture. The use of the spird modd would be gpplied after the determination of the
architecture and a series of sw or system builds would be performed to more rapidly make the
integration tool avallable for the agencies and to provide early opportunities to test and verify
that the origind architecture and design premise was valid.

System Design
&

Specifications
Build 1

Implementation
— Build 1 ‘
Build 3 £

/\ Specifications /
\ Build2

</

Spec

Build 3
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In assuming such an approach the following activities would be completed:

User Requirements: The leve of detall to which the user requirements would be defined
would be dependent on which system build the requirement was targeted for. For those
requirements targeted for the first build (in our example it would be assumed to be the
core operationa aspects of the ITMS) forma user interviews would be conducted to flush
out the specific details of each function. To accomplish this the operationd and support
staff would be assembled as a sngle group to define the overdl objectives of the user
requirement definition phase. The group would then be broken into breskout sessons
where a fadlitator would flush our requirements usng a scenaio-based andyss. In each
group there would be an gppropriate baance of users and designers to ensure that al
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requirements were identified and that dl requirements were suitably understood by the
sysem desgners to effectivey bridge the gap that tends to exist between traffic engineers
and Sw enginers. For those requirements not targeted for the firs inddlation it is
grongly recommended that a samdl team of users and systems engineers generate a list of
user requirements for the entire envisoned enterprise making use of the extensve data
and control flow analyss developed for the Nationd Systems Architecture. While such
an andyss may not address each and every requirement at the locd levd it will certainly
ggnificantly diminish the concern tha some large unforeseen requirement is lurking
somewhere beyond the firg sysem build. It will dso afford the sysem desgners a
gimpse a what is intended for the fully deployed sysem. This is criticd to ensure the
correct system architecture is adopted. Once the desgn process reaches the
implementation phase then the spird modd kicks in and the user community gets a
chance to define ther requirement when their targeted system build is scheduled as the
next build. It should aso be noted and stressed that the user iequirement definition should
be sufficiently complete and nonrambiguous s0 as to form the bass of the system
acceptance test.

Sysem Reguirements. The full sat of user requirements (those developed as a result of
detaled user interviews and those developed as a result of the dtrategic gpplication of the
Nationa Systems Architecture) would be analyzed to determine the logica association of
gysdem functions, sysem performance and dorage requirements and operationd
requirements (downtime tolerances, fail-over requirements, etc). These requirements in
conjunction with the application of such sandards as the TMDD daa dictionary will
form the needed input for the next stage of work.

Sysem Architecture. With a comprehensve sat of architectures in place the system
desgner can begin to dedgn the applicable architecture to satisfy the defined
requirements. The architecture, as would be expected, will contain hardware,
communications and software components. In terms of the software component severd
years ago the fidd was wide open to a variety of architectures to accomplish this mission.
However, in the recent past the NTCIP Center to Center working group has made great
drides in reducing the number of options to essentidly a choice between a CORBA
(Common Object Request Broker Architecture) approach and a DATEX based approach.
The debate regarding the most preferred gpproach continues today with advocates from
both sdes firmly entrenched in thelr respective pogtion. While the author of this paper
has a strong preference for the CORBA approach it is suggested that the reader obtain
materid from the NTCIP Center to Center working group chair for dissertations on the
two methodol ogies to further explore this matter.

Detal Desgn & Specifications. This is the point where the spird modd kicks into the
devedlopment cycle. Those requirements assigned to the firs sysem build proceed
through typical detall desgn activities The intent is to devdop a comprehensve system
gpecification to completely build the ITMS requirements for the first set of requirements
targeted for implementation.
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Implementation. With the gpecification in place the implementation team builds the
system to meet the requirements. At this stage the users need to be concerned with the
acceptance test plan for that particular build. It is both reasonable and standard practice to
expect that the acceptance test plan directly trace to the user requirements initialy
defined for thet particular build

Subsequent Desig/implementation. Using the spird model system build proceed in an
incrementa fashion until the full set of user requirements are built. It should be noted that
use of the spird mode necesstates both designers and users to be cooperdive,
responsible and accountable throughout the evolutionary refinement of requirements. The
safe guard for the users is that the acceptance test for each build should [must] trace
directly back to the requirements defined and agreed to for that particular build.

3.4 Important consderationsin the desgn of an ITMS

Regardless of the gpecific desgn mode chosen, there are number of important design
consderations which need to be observed through the course of the devdopment. A summary of
theseinclude:
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Performance requirements. An ITMS will have a wide variance of sysem performance
requirements dl of which mugt be fully examined and documented in order that the find
desgn meet the opediond need of the implementation. Typica performance
requirements include:

o Devicecontrol:

= Second by second transactions for traffic sgnals
= Within seconds for Changesble message sgns
= Within mili-seconds for CCTV control
= Within seconds for HAR control
0o Dataexchange
= Within seconds or minutes for data refresh
= Within seconds or minutes for file retrieval
o Display requirements
= Second to minutes screen refreshes
o Fal-over requirements (if needed)
=  Range from fault tolerant (millisecond) to manud fall-over
0 Technology specific throughputs
= N objects per second through a s'w service or channd (for example)

0 Determinigic/NonDeterminigtic  Requirements.  In addition to the raw
performance numbers it is criticd to delemine if the requirements is a
determinisic or non-determinidic  requirement. Determinidtic  requirements  are
those that mandate a guaranteed transaction time. An example of such a
requirement would be traffic Sgnd co-ordination requiring guaranteed second by
second transactions.  Non-deterministic  requirements ae those that would
typicdly require a transaction to occur within a range of specified parameters.
For example CCTV control must be respongve within 25 to 50 milliseconds.



Mantanability: A criticd dement of an ITMS implementation is the mantanability of
the project after it is built. Of equa or grester importance is the implication ech time a
new sysem is integrated into the origind ITMS environment. The maintenance of the
integration environment can and will increese in direct condderation of the integration
technology used. This range is extremely wide ranging from a managesble linear type of
growth to a staggering form of exponentid growth for each new sysem added to the
network. Therefore, early identification of specificaly how the ITMS fits into the overal
regiond ITS vison is asolutey criticd before an ITMS integration technology is
adopted. In the case where the ITMS is part of a larger ITS vison mantainability must
be a prime feature of the design exercise. To accomplish this feature common services
need to be identified and built which al sysems integrating to the network will make
primary use of. To illugrate the Cdifornia Showcase is again uses as an example.

Desgning Showcase for Operations and Maintenance

Showcase adopted a philosophy of design once deploy many tines to form an economy in
that each new system to be added to the network need only design to the common service
of the integrated environment ingtead of the unique and peculiar nuances of each and
every other system on the network. Overal system operations is enhanced in that there is
no need to recompile the entire showcase network each time a new system is added
rather, the new system needs only to regiser with the corridor system. Additiondly, a
potentiadly huge detractor to establishing the showcase network had been the specter of a
massve mantenance effort in attempting to firsg bring digparate systems into dignment
and then, to an even greater degree, keep the sysems in dignment over time. The key to
dhrinking this specter down to Sze in the ability to abdract the uniqueness of each of the
individud sysems and wrgpping them with common corridor architecture definition.
This is largdy achieved through the use of the Showcase common sarvicess The
common sarvices built for Showcase include the following:

= Kernel management service is the portal to information located in Showcase.
Agencies must first log into the Kernel through this service to gain access to the
Corridor resources. Once a valid login is complete, the agency can utilize other
Kernel services, such as, Publish / subscribe, Query, Naming, and Trading. If a
Kernel server fails, the remaining Kernels can provide the login for any domain.

= Publish / subscribe is a Kernel centralized service that allows agencies on the
Corridor to publish transportation information at and across domains. Agencies can
also subscribe and receive published data from anywhere on the Corridor. If a
Kernel server fails, the remaining Kernels provide this service.

= Query is a Kernel centralized service that allows an agency to search and receive
information from multiple sources using a single query. Dataisreturned asresultsin
a table view; for example, a query for cameras in the City of Los Angeles would
return atablelisting of all freeway and arterial camerasin Los Angeles.

= Naming / Trading service is the primary method for locating resources on the
Corridor network. Given a resource name or a resource advertisement from the
Naming or trading service, respectively, an agency can find and connect to that
resource.
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=  Security is a distributed service that controls access to Corridor resources. Each
agency that implements security uses this service to protect and limit access to their
center's information and device control.

= Location translate is a centralized service that trandates between various
geographical coordinate systems. For example, an agency could trandlate a device's
latitude/longitude to state plane coordinates for display purposes.

= Video management is a distributed service that is implemented by each agency that
wantsto allow access to its video resource.

= Device locking is a distributed service that is implemented by each agency that wants
to lock device access and control to a single user of highest priority.

The application of NTCIPs C2C standards development is part of Showcase's device
interface definitions.  Usng the Common Object Request Broker Architecture
(CORBA), as defined by C2C Working Group, the device interfaces have been
designed and implemented as CORBA objects using object-oriented techniques (eg.
inheritance and encagpsulation). The fird verson of Showcase objects includes the
following: CCTV, Video Switch, Congestion, Event, Bus, and Route. Deployment of
Showcase objects and widespread use of CORBA technology has resulted in
condgent and interoperable communications throughout the Corridor.  Interface
definitions coded in CORBA Inteface Definition Language (IDL) control the
versoning and changes to these objects so that interoperability can be maintained
while the Corridor continues to evolve new functiondlity.

In the roll out of Showcase, four Kernels are deployed to the four regions of the Southern
Cdifornia ITS Priority Corridor to begin interoperating with the early dart projects
and providing the needed services for new development. Successful deployment of
two ealy dat proects TraveTIP and IMAJNE, will soon validate that the
Showcase foundation provides a high degree of flexibility and functiondity between
trangportation centers.  As more early darts roll out, and new deveopment with
cregtive ideas flow into the Corridor, there is a high degree of confidence and
anticipation that Showcase will prove to be the enabler we al hoped for in the
Southern Cdlifornia deployment of ITS.

4.0 Information Technology (IT) Considerations

In the padt, the development of traffic management systems have had the option of usng their
departments IT standards or to choose to co-exig with the IT activities because of the differences
between control systems and then typicd business gpplications and their associated technologies.
However there is a broad movement across the U.S. for control agencies, particular a State
levels, to bring dl technology deployments under the umbrella of IT . As such, the luxury of
samply co-exiging with IT departmentsiis rgpidly coming to an end

The role of the Information Technology (IT) depatment has changed sgnificantly over the last
20 years. In the early days, the typicd IT department maintained the corporate mainframe and
assged users with terminal access and corporate software. Large agencies and/or companies
tended to develop and maintain proprietary software that was specific to the operations of the
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company itself. Over time, many IT paradigms have come and gone tha have served to shape
the dtructure of today’s IT depatment. Elements such as computer downsizing, client-server
gpplications, object-oriented development and plaiform independence have dl contributed
sgnificantly to the overd| shape of the IT indudtry.

Today, IT departments are faced with the daunting accountability of being responsiblefor a
wide variety of complex systems that comprise an enterprise wide computing solution. The
personnel resources necessary to properly support the enterprise network include a variety of
experts from different technological areas. There are now user level computers with potentially
different operating systems and gpplications, departmental level servers for the database, web
Site, accounting system, and many other speciaized applications. Add to this, the modern
networking capabilities and the varying technologies utilized for datatransmisson, aswdl asthe
platform independent, object oriented, modular software techniques and the speed at which
technology changes, and it quickly becomes obvious that today’s I T department faces many
chdlenges.

The complexity of agencies enterprise wide technology investments became sgnificantly more
visble to Federd, State and Municipa control agencies with the sudden attention prompted with
the passing of the millennium. Extensve surveys and andyss was completed in anticipation of
Y2K date computation anomadies. In some instances new control agencies were formed by
gubernatorid mandate to provide a centrd monitoring and gpprova mechanism for any project
that was in the least manner associated with a database, computer or network. While Y2K came
and went with consderably less issues than what had been heraded, the perception in the minds
of many legidators regarding the date of affairs in State owned technology continued towards
the need for centra control. The natura vehicle for the implementation of these new controls has
been the I.T. groups within the operating agencies. The issue for ITMS is amply that traffic
control systems have normdly grown from the efforts from the operationd sde of D.O.T's. In
many ingtances the sysems engineering approach and vernacular used by the operations group
and that used by the more product oriented I.T. groups coupled with basic turf issues has
unfortunately served to dow and in certain indances derall ITMS efforts underway across the
nation.

The need, then, is to determine early the authority the applicable 1.T. group has on a project and
to chart a course of progress that serves to reconcile fundamenta differences in the approaches
used by Operations Groups and IT groups It is suggested that the days of avoiding I.T.
involvement in ITS undertakings has been effectivdly terminated by legidative concern over the
results of technology assessments conducted as part of Y2K activities. Projects that avoid I.T.
authority today tend to run into dgnificant difficulties when atempting to procure the desired
plaforms for their programs tomorrow. The solution to the dilemma lies in the ability of the
ITMS project team to St with I.T. personnel throughout the entire design process such that when
the recommendations for specific ITMS technological components are brought forward the I.T.
personnd are fully versed with the needs associated with the near-red time requirements of ITS
and have been made aware through ddiberate efforts of the ITMS project team of the limitations
which their sandard 1.T. componentsin meeting those near-red time requirements.
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Managing and Operating Integrated Transportation M anagement Systems:
Policies, Procedures, Funding and Staffing | ssues'
By
Walter H. Kraft, D. Eng. Sc., P.E.?

I ntroduction

Management and Operations (M& O) are not new concepts in our daily lives, dthough they have
not been prominent in the roadway transportation environment, where we have concentrated on
providing infrastructure for the past 50 years. M& O has been prominent in the railroad, mass
trangit, airline and waterway transportation businesses for many years and these businesses could
not function without M&O. It is unfortunate that roadways were constructed and not managed
and operated with the same level of commitment as the other trangportation businesses. | have
purposdly called these businesses even though many are the respongibility of government. Why
shouldn't travelers receive vaue for the vaue they have given to use atransportation mode? The
valuethey give could bein the form of taxes, afare, afee or an assessment. The vaue they
receive should be safe, reliable, and efficient transportation. Thisis an important reason why
Integrated Trangportation Management Systems (ITMS) should be a sgnificant component of
any region’s trangportation system.

It would be useful for you to understand M&O as | do since | will be referring to it many times.

My définition of management is the allocation of resources necessary for the proper functioning
of the system wher e the system could be the regional transportation system or an individual
modal system. Operations are all actions necessary for the proper functioning of the system(s).
Operations are more that those usudly associated with Intelligent Transportation Sysems (ITS).
ITSisatool that supports operations.

Management and operations of our transportation systems becomes more important as families
attempt to gain more affordable housing by moving further away from city centers. They seem
to be willing to accept higher transportation codts as a trade-off for more affordable housing. A
recent study by the Surface Transportation Policy Project reported that the average household in
X metropolitan areas spends more on trangportation than housing. Beow is summary of the
ther results.

Spending ($)
City Transportation Shelter Percent
Houston $9,237 $7,167 29
Phoenix 7,851 7,725 2
K ansas City 7,558 6,538 16
Dallas/Ft Worth 7,524 7,358 2
<. Louis 6,790 6,435 6
Pittsburgh 5,623 4,945 14

! For presentation at the Integrated Transportation Management Systems Conference on July 17, 2001 in Newark,
New Jersey
2 Senior Vice President, PB Farradyne Inc.
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This presentation will discussissues deding with four basic eements that are important for the
management and operations of ITMS — Policies, Procedures, Funding, and Staffing

Policies

Policies are necessary to provide aframework for the public to expressits will through the
actions of dected officids. There are many policy issues that could be discussed, however this
paper will concentrate on two of them — Partnerships and Standards — that are basic to managing
and operating Integrated Transportation Management Systems.

Partnerships — How can agencies be encouraged to consider al forms of partnerships to share or
acquire infrastructure and other resource requirements? Sometimes agencies will consder
public/public partnerships, but they are often reluctant to consider public/private partnerships
because of the different goas of each organization. A public/partnership offers many advantages
and combines the gods of public well being with afinancia maotive. In many caseslegidation
needs to be changed to permit this type of partnership.

Standards — Standards are available for amost al design aspects of trangportation infrastructure.
While these standards have provided guidance for many years, new standards are needed for the
new components and systems. Furthermore, standards need to be protected and modified to
reflect changing technology and conditions. The current development of 1 TS standards
represents a substantia investment in time and effort by many agenciesand individuds. An
example of how standards need to be protected is remembering what happened to the NEMA
controller stlandard. After the standard was devel oped, some manufacturers devel oped enhanced
NEMA controllers, which did not meet the NEMA standard. A smilar Situation could occur
with the new Advanced Traffic Controller or other ITS sandards if there is no group to maintain
the stlandard. Likewise there must be a group to modify the standards due to technologica or
other changing conditions. Who should be responsible for maintaining standards? What should
the federal role be with respect to standards? How often should standards be updated? Isthere a
way to shorten the time to develop standards? Should nationa standards be mandated for dl
projects? Who should make the decision with respect to mandating standards for al projects?

Procedures

Procedures are the interpretation of policy by those responsible for carrying out policy. In most
cases, procedures provide a reasonable interpretation of policy; in some they have been changed
to provide a better interpretation or to reflect changing conditions. The following discusson

gtarts with some of the procedures that are more general and concludes with some of the
procedures for specific actions.

Inter-jurisdictional Committees— Inter-jurisdictiona jealouses have often thwarted the
integration of trangportation systems to the detriment of the traveling public. One way of
overcoming these jedlousies is to form inter-jurisdictional committees.  These groups can
develop drategies and plans to address Stuations that affect regiond travel, including significant
incidents, wesather, specia events, and construction and maintenance activities. How can inter-
jurisdictiona committees or teams be established to coordinate activities and develop
management strategies and operationd plans? What is the appropriate level to Saff
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multidisciplinary and multi-jurisdictiona groups to assure commitment from the participating
agencies?

| nter- Agency Agreements — Coordination and cooperation among agencies are frequently
documented in interagency agreements, either ordly or verbdly. A mgor impediment can be
getting each agency to approve an agreement. One approach isto keep the agreement at the
lowest possible level and to keep it informa. Another approach is to have the agreements signed
a the highest levels. There are advantages and disadvantages to each gpproach. With the first
approach, high-level support may be denied when it isneeded. With the second approach, the
legal reviews may take a congderable amount of time and may never be concluded. What
agreements are necessary and how detailed should they be?

The development of agreements should be started well in advance of when the agreements are
needed. During the development of the New Y ork City Early Deployment Plan, a number of
committees were formed. One of these was on operations and maintenance. After more than 10
meetings the group developed a Checklist for Memorandum of Understanding as outlined below:

CHECKLIST FOR MEMORANDUM OF UNDERSTANDING
(Project Title)

l. Purpose of Project
. Definition of Terms
. Roles/Respons bilities of Each Agency
In Program
In System(s)
In Operationa Plan
Information Dissemination
Cogt Sharing/Financia Obligations
V. Llabllltlesll ndemnification
V. Redtrictiong/Congraints
VI.  Expandgon of Program
VIl.  Renewd/Amendment/M odification of MOU
VIIl. Dissolution of Program
ATTACHMENT 1.  Description of Project
The System(s) Plan
The Operationd Plan
ATTACHMENT 2.  Program Management
ATTACHMENT 3. Compatibility/Expandability of Systems

The Checklist was developed in anticipation of the agreements that would be needed to
implement the Early Deployment Plan. An important Strategy used for these meeting was to
consder al agenciesto be equa and not have one of them bein charge of the meeting. The
meetings were arranged, facilitated and documented by non-agency resources. This strategy
reduced therisk of any agency forcing their agenda on the other agencies just because that
agency was responsible for the meeting. Are there other checklist items that should be added,

43



deleted or changed? Do dl agreements have to be written? If agreements are not written, how
will the procedures have permanence?

Some regions have agreements executed at the lowest possible level aslong as they do not
involve the issues of liability, policy or funding. What system will work in your region? Isa
legd review dways necessary? If alegd review is needed are ingtruction given, such as, "How
can we make this agreement possible?’

Operating Procedures— Operating manuals document the procedures used by an agency to dedl
with the operations of their trangportation system. Recently, the Management and Operations
Committee of the ITS Council of ITE developed an Annotated Outline for a Traffic Management
Center Operations Manual. It can serve as a checklist for an agency’s manua and includes the
following sections

6 Operationa Concepts

1. Emergency and Other Contact Numbers 6.1 Traffic Control Concept Strategy
2. Daily Operation 6.2 Traffic Monitoring
2.1. Management Center Functions 6.3 DataAndyssAnd Warehousing
2.2. Personnd 6.4 Interagency Coordination
2.3. Hoursof Operation 6.5 Inter-jurisdictional Coordination
2.4. Sfing 6.6 Emergency Procedures
2.5. After Hours On-Cal Roster 7 Control Center Description/System Field
2.6. Remote Operation Devices
2.7. Security Procedures 7.1 Location
2.8. Maintenance Checklist 7.2 Access/Security
2.9. Startup/Shutdown 7.3 Layout
2.10 Falure Recovery 7.4  Fire Suppression
2.11 Agency/duridictiond Contacts 7.5 Power Source/Location
2.12 Notification Procedures 7.6 HV/AC
2.13 Contact With Media 7.7 Data Communications
3 Control System Operation Procedures 7.8 Voice Communications
3.1 Operator Interface 7.9 Network Communications
3.2 Operationa Procedures 7.10 Fied Device Destriptions
3.3 Incident Management 8 System Documentation

4 Maintenance Procedures
4.1 Routine Mantenance
4.2 Preventive Mantenance
4.3 Spare/Backup Equipment
4.4 Emergency
45 Contract Maintenance
5 System Operations Logs
5.1 Operdtions
5.2 Maintenance
5.3 Events
5.4 Systems Reports
5.5 Trafic Daa
5.6 Risk Management



Should al agenciesin aregion have such amanud? Should there be acommon format for these
manuas? How should manuds be treated in an integrated system? Should sections of the
manua be added, deleted or changed from the above list?

Publicize the Benefits — Nothing breeds success like success. The public is not aware of the
benefits that can be attained from managing and operating integrated systems. We need to share
the good news with them. As a professon we do not aggressively promote the benefits of traffic
management. Even information on individud sysemsis frequently distributed soldy within the
professon. The December 22, 2000 issue of The Urban Transportation Monitor reported that the
Plano, Texas saved $7.5 million in user costs by optimizing about 80 signdlized intersections.
Benefits redized were:

509,340 gdlons per year reduction in fud consumption,
16,956,420 fewer stops per year,

432,120 reduction in hours of delay per year, and
$7,466,179 reduction in yearly operating costs.

While this information may help other professonds in their work, it aso needsto be given to
decision makers at the nationd, state, and loca levels, as wdll asthe traveling public.

The operators of the San Antonio Freeway Management System observed about a 40% reduction
in the clearance times of mgjor incidents by improved organization of the response and clearance
efforts for freeway incidents.

Both of these examples provided significant benefits to the traveling public, which should be
shared with an audience larger than our felow professonals. The media needsto know of these
benefits. An added benefit is that the professonal community will tend to do more Since they
know that their efforts are making a difference.

The Minnesota L egidature mandated that the ramp metering system in the Twin Cities
metropolitan areas be shut down for aperiod of time to determine the effectiveness of this
sysem. Thetraffic flow and safety impacts associated with turning off al 430 ramp meters were
evauated during the Sx-week turn off period. The study results indicated:

9 percent reduction in freeway volume,

22 percent increase freeway travel time,

7 percent reduction in freeway speeds,

91 percent decrease in freeway trave timereiability, and
26 percent increase in crashes without ramp metering.

The turn off of the Twin Cities ramp meter system caused increased congestion, decreased
safety, and inconvenience to the traveling public. How can such experiments be avoided in the
future? What are effective ways of informing the media and the public of the benefits of
managing and operating integrated transportation systems? Isthere a database of these benefits?
How can professond organizations help didribute thisinformation?
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Closing Ramps — Closing ramps is one drategy to dleviate congestion on freeways. Initidly this
srategy was used for isolated ramps. Recently a proposa has been made to close seven
interchanges dong a freeway during the am. and p.m. pesk periods. Isthisareasonable
operating strategy? What procedures must be in place to coordinate travel on both the arterial
and freeway networks? What characteristics and tradeoffs should be considered to determine the
times of closure? What information should be provided to the public and a what times? What
physical infrastructure should be used for the closure?

Quick Clearance — Incidents have gotten more attention as we redlize that quick clearance has
many benefitsincluding reducing congestion, secondary accidents and injury to response
personnel. There are conflicts between quick clearance, meeting the requirements of crash
recongtruction and remova of hazardous materids. |s one more important than the other? Can
actions be taken to gather minimum information during peek periods and then get more detailed
information during off- peak periods? Are there aminimum number of lanes that should remain
open at acrash ste? Should aerid photos be taken of dl crash sites? Will changes to tow
vehicle procedures help?

Pre-Trip Information— Travelers have the opportunity to check the Internet for red-time traveler
information before they set out on acommute or locd trip in many areas. How effective isthis
information in helping travelers schedule their trip? Will travelers divert to a bypassroute or are
they concerned that they will get lost and encounter worse conditions? Will they prefer to Say
on the freeway? If travelerstend not to divert, what actions will be necessary to continualy
optimize the performance of the sysem?

Methods for Freaways and Arterials Are Not Necessarily the Same — Traffic flow characterigtics
are not necessarily the same for freaways and arterials and therefore managing and operating
methods may be different. For example, traffic cone placement on freeways is different than
arterids because of different vehicle peeds. What other different methods need to be identified.
How can these be defined? How should thisinformation be distributed?

Funding

Funding has and will continue to be an issue for the management and operations of Integrated
Transportation Management Systems.  For many years agency budgets were directed toward
providing infrastructure with agencies being organized for that purpose. Aswe redize that
roadways needs to be managed and operated, agencies need to fulfill the role of managing and
operating the infrastructure that they provide by rethinking their respective roles and
organization. New responghilities require new thinking. A few sdected funding issues are
discussed below.

Use of Funds- Mogt agenciesin the United States devel op separate budgets for capital and
maintenance cogts while in many other parts of the world, agencies are given a budget for
providing transportation without separate designation for capital, operating and maintenance
expenditures. s there a better way to fund transportation that designating separate budgets?
Should there be restrictions on how loca and state government use federa funds for
transportation? What restrictions are reasonable? How can the funding decisons for capital,

46



operating and maintenance expenditures be combined into a single process instead of being done
Separatey?

Management and Operations Costs — Thereislittle information on the actua cogts to manage

and operate individua systems aswdll asintegrated systems. In many cases these costs are
divided among various budgets. The net result is that the management and operations costs for
many new systems are being conceived using rules of thumb to alocate funds. One state DOT
uses dollars per centerline mile of system roadways. Others use a percent of construction costs
or present worth. Isthere abest method of caculating these costs? How can this information be
shared to develop a database of costs? Can reasonable estimates be made of these costs with the
traditional low-bid method of procurement since the type or quality of equipment cannot aways
be predicted? What other methods of procurement are better?

Legidation vs. Regulation — Some have expressed concern that laws may be flexible, while the
resulting regulaions are not flexible. Thase writing the regulations want to provide
accountability and consstency. TEA 21 increased the digibility of operations improvements for
al types of Federd-aid. However, procedures and regulations make it difficult to use these
funds for operations purposes. How can the gods of both flexibility and regulation be
accommodated? What changes need to be made to the process of approving regulations? How
can the procedure and regulation processes be changed to provide an incentive to use the funds
more effectively?

GASB 34 - Next fisca year, the vdue of public infrastructure of state and loca governments
will have to be reported in their yearly financid statements. 1n 1999, the Governmentd
Accounting Standards Board (GASB) gpproved Satement No. 34: Basic Financial Statements —
and Management’ s Discussion and Analysis—for State and Local Governments. Generdly
accepted accounting principles for loca and state governments are defined by this non-profit
organization. The accounting methods described in Statement No. 34 will put more pressure on
agenciesto preserve ther infrastructure and provide more funding for operations and
maintenance. Currently, state agencies spend alarger portion of their budgets on capital
projects, while the opposite istrue for local governments. Which level of government should be
respongble for maintenance? How will agencies need to account for infrastructure in their
yearly financid statements? Will GASB 34 improve the imbaance of funding? Are there ways
that agencies can work together to provide a better balance between short-term fixes and long-
term solutions? How can agencies be educated about the benefits of preserving their
infragtructure?

Life-Cycle Costs — Life-cycle costing of projects has often been portrayed as away to reduce the
long-term costs of projects. As an example, agencies have experimented with using more
expendve pavement congtruction methods and materials to increase the usegble life of a

roadway. Such approach has higher capita costs and lower recurring maintenance costs,
resulting in alower infrastructure cost over the life of the facility. Since many governmenta
agencies budget fewer years than the life of most facilities, how can government be educated on
the benefits of life-cycle costing? Who should take the lead? Should this method be made
mandatory for al projects?
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System Replacement — The useful lives of the components of an integrated trangportation
management system are not the same and are much different that those for typicd infrastructure
projects. Funding must be dlocated for replacement when the useful life of the component is
amogt over. The useful life of computers and software isthreeto five years. The components of
a communications system are continudly being improved, resulting in increased obsolescence.
How can these concerns be accounted for in current programs? What changes are needed to
current programs? What informeation needs to be given to decison makers to have them redize
that the funding stream is not even?

Staffing

In the past, governmenta employees generaly provided governmenta services. A trend has
evolved to reduce the size of government and outsource many services, which has brought new
chdlenges rlated to saffing for the management and operations of Intelligent Transportation
Management Systems. Some of these issues are discussed below.

Hiring and Retaining Staff — It is often difficult for public agenciesto recruit and then retain
personnel that possess the skills necessary to operate and maintain the sophigticated hardware
associated with ITMS. Proper operations and maintenance can require salary schedules higher
than typica maintenance or eectrician rates and agencies are often unable to pay these sdaries.
What factors encourage personnd to join and stay with public agencies? How can these factors
be enhanced? Which levels within government are most vulnerable to outside recruiting? What
can be done to retain these employees?

Public vs. Private Staffing — Some agencies have decided to use outside contractors either on a
full or part time basis to satisfy or supplement their staffing needs. Outside contractors have been
used successtully for the maintenance of many traffic Sgna sysemsin this country for many
years. More recently outside contractors have been used to manage and operate Transportation
Management Centers (TMC' ), such as the INFORM system in New Y ork, the I-95 Incident
Management System in Connecticut, the freeway management system in Detroit, Michigan and
the TRAV-Info system in San Francisco, Cdifornia. Outside contractors are aso frequently
used during the initid start-up of a system as was done for a sx month period with the I-4
system in Orlando, Horida.

How should a decision be made to use public sector in-house staff instead of private sector
outsourced staff? What contracting methods are appropriate? s one better than the rest?

Cross Training — In the past, control centers were staffed by one agency. As systems become
more integrated, personnd from many agencies may be in the same control center. Cross
training can help during agency shortages and will provide an gppreciation of the other person’s
responsbilities. Should personnd in ajoint control center be shared? How can cross training be
accomplished? How can agency job descriptions be changes to provide for joint operations?
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Conclusions

This paper has focused on four issue areas — Policy, Procedures, Funding and Staffing. Policy
issues ded with the creation of partnerships to enhance transportation and the maintenance of
gandards to further the integration of individua systems.

Procedure issues dedlt with:
Inter-jurisdictional Committees
Inter-agency agreements
Operating Manuds
Closng Ramps
Quick Clearance
Pre-trip Information
Methods for Freeways and Arterials Are Not Necessarily the Same
Publicize the Benefits

The procedure issues focused on the way agencies can work together, some operating strategies,
and ways that nationd, state and loca decision makers aswell as the traveling public could be
made aware of the benefits of integrated trangportation systems management.

Fundi ng Issues dedt with:
Use of Funds
Management and Operations Costs
Legidation vs. Regulation
GASB 34
Life-Cycle Costs
System Replacement

Funding issues centered on raising issues with the dlocation and use of funds, the need to
samplify processes, the need for better estimates of management and operations costs, and the
need to consider replacing components of the system before they become obsolete or non-
functiond.

Staffing issues dedt with hiring and retaining gaff, public vs. private Saffing and cross training.
These discussons have just scratched the surface.

There are many issues dedling with the management and operations of integrated transportation
sysems. These need to solved as the focus on integrating systems become more intense. Inthe
future agencies will need to work closer together and coordinate the management and operations
of their individua transportation sysems with those of other agenciesin their systems.
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Chapter 1 — Introduction

Reason for Winter Delays? Those Pesky Fibre Optics

“Winter is supposed to be hibernation time for road construction crews, isn't it? Not this year.
Across Toronto, motorists are sill encountering unexpected delays, often due to underground
work such as fibre-optic ingdlation and the repair of water mains. | think Adelaide Street must
be the worst — especidly late a night. | have seen traffic on this four-lane artery bottled into one
lane, with orange safety cones planted everywhere.

Down on the east waterfront, the Gardiner demoalition project has found a steedy rhythm, now that
concerns about lead-laced dust have been addressed. One new off-ramp is open, but if you are on
Lake Shore Boulevard Eagt, you can count on being shunted down to Commissioners Street right
through until fal. On Eglinton Avenue East near the Don Valey, that delay-plagued bridge
project is dtill causing hasdes. Theroad is fully open, but expect rough pavement until it can be
resurfaced in late April.

Y ou can dso expect grief dong Mount Pleasant Road from Merton Street to Eglinton, where curb
lanes may be closed from 7 am. to 4 p.m., once again due to fibre-optic street surgery. Heading
aong Eglinton, in the old city of Y ork, the eastbound curb lane is blocked daily between Dufferin
and Bathurst. Oh my, thisoneisfor a“multi-media fibre network.” Crews are supposed to clear
out during rush hour, but even at the best of times, that part of Eglinton spends most of the day
and night clogged.

Listen to “ Roady” If you are the kind of driver who needs to stay away from
congtruction delays, you may want to keep a phone number in your head. Call (416)
599-9090 for al sorts of redtrictions aong routes belonging to the province and the
City of Toronto. The various recordings about roadwork are hosted by the imaginary
character Roady Knowall, who, when unmasked, is known as Bruce Cadenhead.
Thiswinter, he says, “we re busier than we usudly are’” due in part to those exciting
fibre optics and dull water mains.

| unashamedly endorse this service when used in conjunction with radio traffic reports, especidly for
driverswho have to cover long distances. Unfortunately, the 905 region is not served by this
centrd info line; an inconvenience suburban drivers will have to take up with their locd

politicians”

Articlein the Canadian National Post (Friday February 2, 2001)

Chapter 2 — The Need to Manage Road Space

The availability of road space in urban areasis at best a static asset. However, the reality in most large urban areas
isthat road spaceis, in fact, adiminishing commodity. Thisisnot to infer that our roads are physically shrinking,
but certainly the demands on road space are increasing for both traditional use (moving vehicles) aswell as non-
traditional use (special events, parades, filming, etc.).
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The laws of economics indicate that as an asset becomes more scarce, its value in the
marketplace increases. In times of scarcity, the need to manage an asset to ensure optimum
productivity becomes more crucid.

Over the past 25 years, much progress has been made in gtriving for 100 percent optimized
utilization of our freaway system, sarting with minor geometric improvements. More recently
the focus has been on new advancements in technique development (e.g. incident detection
agorithms), technology evolution (e.g. sensors, cameras) and integrated system gpplications (e.g.
Traffic Management Centres). These are discussed in Chapter 3.

One of the mgor chalenges facing our industry isto transport dl of the lessons learned on our
freeway system and apply them to our urban arterias to mitigate the disruptions caused by
specia events (Chapter 4) and congtruction activities (Chapter 5).

A toal for prioritizing and coordinating schedules for these activities is addressed in Chapter 6.

The additiona pressures on our road system from the film industry and the tdecommunications
industry are discussed in Chapters 7 and 8 respectively. The need to have operationa plans
ready for non-trangportation emergencies is addressed in Chapter 9. Chapter 10 contains
concluding remarks as well as outlines some new initiatives, to help manage our road system.

Chapter 3— RESCU (Gardiner — Lake Shore Corridor Traffic Management System)

In 1979, Donald Capell€ s introduction to the Transportation Research Board publication
“Freaway Traffic Management” included the following paragraphs.

“The growing need for better management of freeways to provide increased levels of capacity,
sarvice, and safety is becoming more and more gpparent. Experience has shown that freeway
management systems can sgnificantly improve the movement of people by:

Detecting and responding to accidents, disabled vehicles and other incidents that affect the
flow of traffic.

Redraining traffic flow at certain points to prevent congestion a more crucid points, which
hel ps traffic move through critical bottlenecks.

Giving priority trestment to higher-occupancy vehicles (such as buses and carpools), which
increases the person-moving capacity of the freeway.

Diverting traffic from congested sections of afreeway to under-used roadways serving the
same corridor.

Providing red-time informéation to the motorigts, ading them in efficient utilization of the
freeway system.

Programs to improve the capacity and efficiency of urban freeways are not new. Asearly as
1955, the City of Detroit implemented a project on the John Lodge Expressway that used closed-
circuit televison for freeway surveillance. Chicago, Detroit, Houston, Los Angeles, and Ddlas
pioneered the application of freeway surveillance and control in the early 1960s. New Y ork
gpplied the technology to increase the flow of traffic through the Hudson River tunnels. Based
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on the success and experience of these early experiments, freeway surveillance and control
systems are now being developed and placed in operation in anumber of urban areas throughout
the world.

Initidly, projects focused primarily on the hardware aspects of survelllance and control, but
experience soon showed that other elements were equally important: development of good
relations with the public, the press, and concerned politica jurisdictions; participation of police,
fire, and maintenance organizations, development of operating procedures and control logic; and
daff consderations.”

The City of Toronto was one of the “followers’ to al of these pioneering efforts when it
embarked on the RESCU project (Road Emergency Services Communications Unit) in the late
1980’ s with operation commencing in 1994. RESCU operates in the Gardiner-Lake Shore
Corridor, which includes an urban freeway (the F.G. Gardiner Expressway) and aparald
sgnalized arterid (Lake Shore Boulevard), both of which form amgor access route into
downtown Toronto.

RESCU monitors and manages traffic flow dong the Gardiner Expressway and dong Lake
Shore Boulevard. RESCU makes extensive use of traffic monitoring equipment and motorist
information devices to improve traffic flow within the corridor.

Co-located at the Traffic Management Centre, the Traffic Signas System controls and monitors
goproximately 1,900 traffic sgna's throughout the Toronto area. In addition to sandard time-of-
day sgnd timing plans, enhanced signal operation has been introduced with SCOQT traffic
adaptive control operating at 250 intersections.

The Traffic Management Centre dso includes a Traffic Situation Room (TSR), which servesasa
clearing house for traffic informetion throughout Toronto, consolidating incoming information,
relaying it to the appropriate Transportation staff for response, and disseminating itina
sandardized format to externa agencies. Therole of the TSR includes the development of
traffic Srategies for both planned events (e.g. congtruction, specid events) and unplanned events
(e.g. mgor incidents, emergency Situations). The TSR rdlies on close communication and co-
ordination with other emergency/trangportation agencies. The overdl traffic management
cgpability is demondrated in the following example:

“Thetimeis 8.05:43 am. Thetraffic saff are monitoring traffic flows in accordance with
established routines. Suddenly, an audible “beeping” derts saff in the control room thet atraffic
incident has occurred. An operator consults her CCTV monitor, and zooms in on the location of
the incident to discover that an overturned transport truck is blocking a freeway entrance ramp as
well astwo out of three lanes of the freeway. This has occurred at the height of rush hour.

The operator moves quickly into action, gpproving the diversonary response plan automaticaly
suggested by the system, invoking instant responses from changesble message signs. The traffic
sgnd system automatically introduces timing adjustments on adjacent arterids. She pressesa
button and speaks to a nearby police officer who, after ingpecting the accident on hisown CCTV
monitor, digpatches to the scene afleet of emergency vehicles and heavy duty vehicle movers.
The operator then turns to the person monitoring the signalized arterid traffic, and watches her
colleague monitor the response plan for the arterias affected by the incident. Another operator,
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following the action from a few feet away, has received the incident data on her networked
termina, and is dready dispatching automated emergency bulletins to the media and
trangportation agencies. Full response measures have been deployed within 100 seconds of
detection!

In this short time a number of agencies have sprung into action armed with accurate information on
what awaits them at the scene of the incident. They reach the overturned truck fully prepared and
equipped to respond to the incident, resulting in safer conditions for dl those involved whether
directly or indirectly and a quicker return to norma traffic conditions.”

Although the traffic capability is available to provide the “ perfect” response plan described
above, in redity due to budget and resource problems day-to-day operating practice fals short of

“perfection”.

Nevertheless, Toronto is agood example of where “partid” integration of traffic systems has
occurred.

There are many good reasons for integrating traffic management capabilities. Foremod,
integration serves to consolidate systems, which would otherwise beisolated. Integration
thereby dlows for the co-ordination of activities and enables each system to take into account the
operations, strategies and capabilities of the other systems. Motorists, perceiving the road
network as a seamless continuum, benefit from an integrated system, which presents a unified
package of information to assist them in making decisions such as route choice and departure
time. Integrating severd systems with familiar functions enables operationd efficiencies within
the overal system. Interactions with external agencies are smplified and improved by providing
agngle point of contact with each sourceluser agency. Findly, by facilitating intensive cross-
communication and cross-support among the linked traffic management systems, integration
promotes synergy.

The success stories of the past 25 years (and there are many of them) have resulted from the
industry focusing on FreewaySExpressways. The chdlenge is now to expand this capability to
our urban arterials to solve the types of problems discussed in the next two chapters, dl in an
effort to achieve seamless integration covering the entire network.

Chapter 4 — Special Event Traffic Management Plans

Ovedl, inthe City of Toronto there are approximately 20 mgjor specid events every yesr,
which take place geographically throughout the City, and which result in maor economic benefit
to the City, a the cost of some degree of disruption to the traveling public. Six of these events
(caled “ Signature Events’) take place in the area of Lake Shore Boulevard/Exhibition
Pace/Ontario Place which islocated on the north shore of Lake Ontario immediately west of the
downtown area. The Sx Sgnature events are as follows:

Ride for Heart Cycling Event (1 Sunday, dl day, June)
International Fireworks Competition (evenings, 2 Wednesdays 4 Saturdays, 1 Sunday, June,
duly)
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Molson Indy (1 weekend, July)

Caribana Parade (1 Saturday, all day, August)

Canadian Nationa Exhibition (17 days at the end of Augus, finishing on Labour Day)
Canadian International Marathon (1 Sunday, al day, October)

Staff implement a number of traffic and parking regulations on various streets, in the vicinity of
Exhibition Place/Ontario Place, which are impacted by the above-noted six sgnature events.
Having regard for the high volume of vehicle and pedestrian traffic generated during these
events, the tempord traffic/parking regulations help maintain safe and efficient traffic conditions
in the generd areawhile atempting to minimize the impacts on loca resdents.

The coordinated traffic management plans for these events are managed by an inter-agency
working group congsting of Toronto Transportation staff, Toronto Police Service, Toronto
Trangt Commisson (T.T.C.) and Exhibition and Ontario Place aff in order to manage the daily
crowds of more than 100,000 expected to attend these events.

During 1999 and 2000, a new traffic management strategy was introduced to manage these
dgnaure events induding:

Through traffic management with F.G. Gardiner Expressway ramp closures to separate

through traffic from locd treffic.

Utilization of RESCU Treffic Situation Room

- monitoring Stuation through cameras,

- informing drivers of traffic flow updates on overhead CM S's (Changeable Message
Sgns);

- providing mediawith up-to-the-minute road condition reports.

Trangt fird traffic management plan

- sHected full street closures to help discourage downtown traffic by giving road priority to
trangt vehides,

- placement of construction barrels and cones adjacent to centre lanes on selected streets to
reserve these lanes for exclusive use by streetcars and emergency vehicles, with motorists
permitted to use only the curb lanes.

Emergency response plan — Fire, Ambulance, and Police Services on duty within grounds

more than 70 Police Officers Sationed at signalized intersections and strategic points dong

the Expressway to assst with traffic flow and pedestrian safety;

- ramp closures to aso ensure emergency vehicles quick response access,

- tow trucksto remove any unlawfully parked vehicles that Police determine to be
obgtructing treffic.

Traffic 9gnd timing adjusments — to better suit the highly varigble traffic flow patterns.

One important proposa, which was not included in the new traffic management strategy,
involved prohibiting stopping on both sides of a mgjor downtown arterid, from 9:30 p.m. to 1:00
am., on event nights. Given that there are severd different dates for the various events, each
event would require its own sgns, requiring the manufacture of date specific Sgnsto give effect
to the regulation. Conservative estimates for the manufacture of signs for each date specific
regulatory change would be in the order of 300 — 400 signs per event date.
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In addition to the logigtical problems ated with the manufacture of this number of signs,
there are dso personnd implications associated with the ingtalation and remova of these Sgns
and bagging of parking meters on this section of the mgjor arteridl.

The estimated cot for this regulatory change would have been approximately $35,000.00 per
event date. Therefore, this proposa was not pursued.

A post-implementation review of “Trangt Fire” Traffic Management Plan reveded that
sgnificant benefits had been achieved.

The trangt fleet redized significant reductions in round trip times for the Bathurst streetcar.
Trangt gaff advised that an average round trip, Exhibition Place to Bathurst Station and back,
for the Bathurst Streetcar was gpproximately 50 minutes. Prior to the implementation of this
plan, round trip times on event nights had been as high as 160 minutes.

Ontario Place and Exhibition Place staff advised that their on-dte parking facilities had never
cleared asfast asthey do now under this plan.

Additionaly, where traffic had previoudy remained gridlocked until as late as 2:00 am. on event
nights, normal traffic operations had resumed by 12:15 am. on average. Thiswasduein large
part to the presence of Police Officers at key intersections, additiona parking enforcement
officers with tow-trucks patrolling Lake Shore Boulevard and the use of the freeway
management system, RESCU.

Theinter-agency working group met after each event to modify the traffic management plan as
needed. Other examples of Traffic Management Plans for specia events are presented as
follows

Appendix 1.  Molson Indy

Appendix 2. Ride for Heart
Appendix 3.  Marathons

Appendix 4. Millennium Cdebrations
Appendix 5. World Y outh Day

Chapter 5 — Construction Traffic Management Plans

In recent years, there has been an unprecedented amount of construction and devel opment work
occurring in the City, particularly in the downtown core.

From a construction and maintenance perspective, the road and bridge infrastructure in the City
of Toronto is gpproaching 50 years of service resulting in abulge of activity over the next five to
ten years to keep the infrastructure in a state of good repair. In every segment of the City, the
ariva of goring sgndsthe sart of road construction, road resurfacing and bridge rehabilitation
projects.

In the development industry, lot coverage for many of the proposed buildings is gpproaching 100
percent and developers are requesting that their construction staging aress be facilitated either
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entirdy or in part on the public highways adjacent to their properties. Those projects that require
(when there is no option) the entire staging areato be created on-street are given 24 hours per
day for the duration of the project. Those that do not, often till require the use of public
highways to facilitate the hoigting of congtruction materials and equipment during off- peak

hours.

It istherefore of critical importance to motorists, businesses and trangt that the congtruction,
mantenance and devel opment projects noted above be tightly monitored and that the work be
coordinated S0 as not to occur concurrently. Additionally, unscheduled (non-emergency) long
term road occupation and last minute special events are discouraged wherever possible, in order
not to conflict with the dready full schedule of specid event and condruction activity.

Thetraditiona approach involving “Traffic Management Plan” development, gpprova and
implementation followed by field supervision has been gpplied for many years. An example of
the traditiona approach involving a contract, which was awarded for the dismantling of the east
section of the F.G. Gardiner Expressway follows. The dismantling project was divided into three
sages. Stage 1 involved minor road improvements and rail-track relocations. Stage 2 and Stage
3 involved detouring eastbound and westbound Lake Shore Boulevard East traffic.

The traffic management plan conssted of the following eements:

Ingtallation of temporary traffic contra Sgnals

Lane designations

Pedestrian crossing prohibitions

Parking regulations

Turn prohibitions

Right-turn-on-red prohibitions

U-turn prohibitions

F.G. Gardiner Expressway speed reduction

Signs were placed well in advance of the congtruction advisng motorists of the detour route.
Portable variable message boards were employed to convey messages based on red-time
traffic monitoring (RESCU) in this vicinity for motorigts information

Ingtallation of temporary CCTV cameras.

During public meetings held for the dismantling project, some residents expressed concern with
the existing volume of truck traffic. Locd traffic infiltration was monitored on an ongoing basis
and appropriate measures to deter motorists from using local streets were implemented.

The monitoring and response program, which included traffic deta collection and andysis, was
supplemented by red-time traffic Sgnd control dong the detour route, enhanced video
survelllance and variable message sgns.

However, experience has shown that we need to improve on this traditional gpproach.

Therefore, the following new measures are being implemented in the City to mitigete the effects
of congtruction and maintenance activities on adjacent properties and businesses.
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@ Detailed Pre-Engineering Anadlysisto Avoid Ddaysin the Fidd

One of the factors that has affected the timing and construction staging of our projectsisthe
discovery of unexpected conditionsin the field. This can include utility plant not known to have
been in theright of way, utility plant that is unexpectedly deteriorated or plant that is not in the
place the Utility Company indicated it was. Similarly, it is not unusud to encounter differences
in City infragtructure from what is on as-built drawings, plans, and maps.

The discovery in the field of unanticipated conditions such as those mentioned above resultsin
delaysto congtruction as new designs or construction techniques are developed and
implemented. The contractor will sometimes develop new staging plans to be able to keep
moving on the project, but it can be difficult to catch up to the initid timetable.

There are two solutions to this problem. Firgt, early development and approval of the Capitd
Works Program would alow time to be alocated to detailed soils analyss, test pits utility
circulations and stakeouts. Resources expended on this activity will not only result in better cost
control but aso in reduced community impact. Second, the utility companies must be urged to
thoroughly review the City’ s plans to accurately identify the congtraints imposed on City work

by utility plant.
(b) Pregudification of Contractors to Avoid Disappointments in Field Performance

Qudification clauses for contractors, in kegping with the City’ s purchasing policies, are included
in congtruction tenders issued for competitive bids whenever it isfeasible. This measure helpsto
ensure that the successful contractor has the workforce, equipment and experience to carry out
the jobs with aslittle disruption as possble. Once the contractor has been awarded the job, heis
required to submit a detailed implementation plan to ensure that disruption is minimized.

(© Early Communication with the Community to Minimize Disruption

A community consultation plan for congtruction projects has been devel oped with the underlying
philosophy that early communication with the community is of paramount importance. Early
communication about the nature, scope and timing of the work dlows for the City and
community to work together to optimize construction timing and staging.

(d) Ongoing Communication with the Community Enables Fast Responses to Problems

Our mogt successful projects have included the establishment of Congtruction Liaison
Committees congisting of the affected busnesses/residents, City field staff and the contractor.
These committees are established before the work begins and typically consst of the pre-set
weekly meetingsin the condruction trailer and whatever additiona meetings or discussons are
needed. They provide the contacts and aforum to dlow for the fidd staff and community to
have an ongoing discussion of issues of concern, and to stress the need to maintain traffic
movement.
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(e Claims Procedure

The City has aclaims process whereby business loss or property damage clamsthat are
appropriately justified can be paid by those responsible. City contracts require the contractors to
indemnify and hold harmless the City from loss and damage and to be responsible for the
consequences of their work. Contractors are required to carry appropriate levels of insurance to
ensure of afinancia means to make required payments. The City’s clams process monitors
contractor’ s diligence in attending to any resultant cdlaims and if a contractor fails to meset its
obligations to the public. City staff are promptly notified so corrective action can be taken.

Such corrective action might involve utilizing financia guarantees provided by the contractor

and held by the City.

Chapter 6 - RODARS

The need for an operationa tool to better co-ordinate planned road disruptions, as well as
respond to unplanned road disruptions, became abundantly clear to both staff and the generd
public as more and more conflicting events were occurring on-street.

RoDARS (Road Disruption Activity Reporting System) including both the software package and
the accompanying procedures was developed for the following reasons.

need for better co-ordination of road disruption activities.

need for timely and accurate road disruption information.

need to easly and quickly disseminate information.

need for many parties to access the information in a variety of ways— location, date, etc.

RoDARS manages and reports information on activities such as congtruction, maintenance and
specid events, which restrict traffic flow on City of Toronto roadways. RODARS contains
information on al Toronto Trangportation construction and maintenance activities and can
access information on specid events, utility congtruction and devel opment-related construction
through other Toronto Transportation databases.

In response to mounting criticism from the traveling public, opportunities for improving co-
ordination procedures were identified, including:

edtablishing a common database for dl road disruption activity information;

defining responghilities for ensuring information is kept current;

obtaining confirmation of the start and end of on-road activities for Dispatch;

improving capture of road disruptions caused by contracted traffic control maintenance;
obtaining better, more consistent informeation on road configuration before and during
road disruption activities,

providing more complete and current information to “Roady Knowall” (Road
Information Telephone Service) and emergency services,

diminating the use of different documents for essentidly the same purpose (e.g. the
Complete/Partiad Road Closure Report and the 48-Hour Notice);
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for each document, adopting asingle, consastent format suitable for itsintended use (e.g.
eiminating the “fine print” on forms intended to be faxed to Dispatch);

adopting common terminology for usein dl documents;

automating some report  generation and distribution functions to reduce dispatcher
workload and improve document quaity and consistency.

The RODARS procedures use three forms for information collection. The RoODARS Description
Form (Exhibit 1) isto be used for the initid entry of the project information into RODARS. The
RoDARS Redtriction Notice (Exhibit 2) isto be used by site ingpectors, consultants and
contractors to send informetion on road restrictions to Road Operations Dispatch. A smilar
form, the Road Allowance Control System (RACS) Redtriction Notice (Exhibit 3) isto be used
by utilities, developers and specia event coordinators to submit RACS permit activation
information.

The Redtriction Notice forms have to be submitted in advance of the expected Sart of the activity
on theroad. The minimum amount of advance natice required will vary depending on the type
of activity and its significance.

high sgnificance special event, utility cut and Toronto Transportation congtruction project
activities— at least seven days,

medium or low sgnificance specid event, utility cut and Toronto Trangportation congtruction
project activities— at least two days,

high sgnificance Toronto Transportation road or traffic maintenance activities— as soon as
the expected activity is defined (medium and low significance activities are not reported).



Exhibit 1
Trangportation RoDARS Description Form

Activity (Project) Title:

Activity (Contract) Number (e.g., T-10-97 or T-00-00-11):

Activity Source*:

Activity Program Manager*:

Location: Schedule:

Road: OActual
From/At: From Date: OPlanned
To: OActual
District Number: ToDate: OPlanned
Road Classification: O Expressway [ Arterial [ Collector [ Local

Activity Status: 0 Panned O Active O Complete [0 OnHold [0 Cancelled

Primary Reason for Work*: Type of Work*:

Comments:

Toronto Transportation Department Contact(s): O Primary Contact

Name:

Title

Phone:

Fax:
Cdlular/Peger:

Consultant Contact(s): O Primary Contact
Company:
Office Address.
Name:
Title
Phone:
Fax:
Cdlular/Pager:

Contractor Contact(s): I Primary Contact
Company:
Office Address.
Name:
Title
Phone:
Fax:
Cdlular/Peger:
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* See Description List for Available Selection

Send to Central Dispatch (Fax No. 392-3749)
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Description List

Select the most gppropriate category and description from the following list and enter in the
designated spaces on the RODARS Description Form and Restriction Notice.

Activity Source

Transportation Congtruction

Transportation Road
Maintenance

Trangportation Traffic Cortrol
Maintenance

Maor Specia Events (to provide

advance tracking prior to RACS
permit)

Major Construction; not
Transportation (to provide advance
tracking prior to RACS permit)

Restriction Operation

VehicelLanes
No vehicle passage
Emergency vehicle passage only
Passage in one direction only
Passage in both directions

Cross Street
No access or egress
Limited access or egress

Bicyde Lanes
Not available

Available one direction only

Sidewaks
Not avalable
Avalable one sde only

Activity Program Manager

Transportatl on Services

Primary Reason for Work

Didrict 1
Didtrict 2
Didrict 3
Didtrict 4
Sysems
Planning &
Programming

Technicd Services
Didtrict 1
Didtrict 2
Didtrict 3
Didtrict 4
Bridges
Major Plants

Waer & Waste Water
Digrict 1
Digtrict 2
Digrict 3
Digtrict 4
Programming

Solid Waste
Didtrict 1
Digtrict 2
Didtrict 3
Didrict 4
Programming

Intersection
Roadway
Traffic Sgnd
Bridge
Roadside
Water Main
Sewer
Utility

TTC

Other

Type of Work

Reconstruction
Resurfacing
Rehabilitation
Maintenance

Locd Improvement
Other
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Exhibit 3

Transportation RACS Restriction Notice

Project Title:

Permit Number:

Emergency Contact (24 Hours/Day, 7 Days/Week):
Name: Company:
Phone Numberg(specify type):

Toronto I nspector:

Name: Phone Numberg(specify type):

Traffic Restriction:

L ocation Diagram and/or Description
Road:
From/At:
To:
Schedule
Start Date: End Date:
Type of closure: O Continuous
[0 Weekdays only
[0 Weekends only
Start Time (24-hour clock): | End Time (24-hour
clock):
show tota lanes, lanes closed & traffic
directions AN
Project Status: 0 Active 0 Complete

Comments:
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Phone:

Name:
Company: Fax:
Sgnature: Date/Time:

* See Destription Ligt for Available Sdection

Fax to Central Dispatch 392-3749

Call Dispatch at 392-5555 to Confirm Actual Start and End of Restriction

69




Exhibit 3

Transportation RACS Restriction Notice

Project Title:
Permit Number:
Emergency Contact (24 Hours/Day, 7 Days/Week):
Name: Company:.
Phone Numberg(specify type):
Toronto I nspector:
Name: Phone Numberg(specify type):

Traffic Restriction:

L ocation Diagram and/or Description
Road:
FronVAt:
To:
Schedule
Start Date: End Date:
Type of closure: 0 Continuous
O Weekdays only
[0 Weekends only
Start Time (24-hour clock): | End Time (24-hour
clock):
show totdl lanes, lanes closed & traffic
directions
Project Status: O Active O Complete

Comments:




Submitted By:

Name: Phone:
Company: Fax:
Sgnature: DaeTime

Fax to Toronto Transportation Road Allowance Control 392-9317
Call Dispatch at 392-5555 to Confirm Actual Start and End of Restriction
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The City of Toronto amalgamation process (seven governments analgamated into one) has
somewhat interrupted the full and successful deployment of RODARS. However, partid success
has been achieved in the following aress.

better data integration.
better data management.
better scheduling.

better tracking.

better information.

better decision making

Chapter 7 — Film Industry

The City of Toronto Council adopted six core principles as the foundation upon which future
Council decisgons regarding the film industry will be based:

@ Consigtent process, across dl of the former municipaities and by departmentsin terms of
information required from the film companies, costs charged and gpplications completed;

(b) Clarified accountability, so that everyone understands who is responsible for gpproving
permits and issuing them;

(© Customer service, as gpproved by Council, there must be “one stop shopping” for the
film industry with the Toronto Flm and Television Office being the point of contact for
al film companies working in Toronto;

(d) Compstitive in the marketplace, so that Toronto can continue to be alocation of choice
for those in the film indudtry;

(e Cod effective, in terms of cogts of doing business both for the film industry and for the
City of Toronto;

® Citizen sengitive, to dlow the interests of citizens and businesses to be understood and
induded as part of the film permitting and approva process. This sengtivity should
include the current methods to inform residents and businesses of filming in their
neighborhoods, and a proactive way to obtain input and respond to concerns, as part of an
ongoing review of film practices and policies.

Toronto City Council decided to support the growth of the film industry in Toronto because of
the ssgnificant employment, market profile, and assessment benefits the City receives.

Thefilm and tdevison industry is an important economic sector in Toronto. The industry
supports 35,000 jobs in the City of Toronto. Production companies spent approximately $1.2
billion dollars and millions of dollars are paid in property taxes by film and television businesses.
In addition, the industry contributes prestige and recognition for Toronto globally, which asssts
other sectors and the local economy.
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City departments, agencies, boards, and commissions are able to generate benefits for their
operaions from filming activities. For example, it is estimated that the payment for pay duty
officers sarving the industry is $3.5 million annudly. The Toronto Police Service chargesa 15
percent administration fee for performing this function, which trandates into $575,000.00.

Revenues for the City are redlized in two additionad ways — parking charges and property taxes
from the industry. More importantly, City Council believes that a hedlthy film industry in
Toronto creates jobs enabling our resdents agood quality of life and an ability to pay their own

property taxes.

By adopting the parking charge method versus the permit charge method, it alows Toronto to
promote the “no fee’ policy as a competitive advantage, in afiercdy competitive environment
both south of the border and across Canada which will help efforts to maintain the City’s
position as Hollywood North. The detailed guiddines for filming on sregtsin the City of
Toronto are presented in Appendix 6.

The question may be asked: With this*thundering” endorsement of the film industry’ s economic
benefit to the City of Toronto, how isit possble to minimize disruption? That isagood
question!!

Exhibit 4 presents the “ Parking/Standing/Stopping” guideines that are prescribed for the film
industry’ s production vehicles. Enforcement of these regulationsis sporadic at best.

Chapter 8 — Telecommunications I ndustry

For many years, the City of Toronto has had an orderly process with which to ded with public
utility companies operating within its borders, and to co-ordinate the ingdlation of plant and
equipment in the public rights-of-way (ROW). This process worked very well in the era of
monopoly utility service provision.

The Canadian telecommunications sector has since been de-regulated by the federd government,
and currently operates within a competitive environment. Over the past year and a hdf, the City
has received gpplications from numerous tel ecommunications companies to ingtal new plant in
the public ROW. In many instances, the area or routings of interest to companies are aready
experiencing utility congestion. The City currently requires new entrants into the public ROW to
enter into Municipal Access Agreements (MAA). A fundamentd principlein the MAA isthat
gpplications are required to be made for congtruction in the ROW, and that permits are required
to beissued prior to commencement of congruction. The same requirements gpply to al
exiding utilities. In addition, dl companies with plant in the public highway are encouraged to
join the Toronto Public Utilities Coordinating Committee, in order to plan maintenance and
ingdlation activities collaboratively with other right of way users.
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Exhibit 4

Production vehiclesmust be parked on City of Toronto
Streetsin compliance with the following Traffic Prohibitions

OBJECT NO STOPPING, NO STANDING, NO PARKING WITHIN:
Bridge / Underpass No Stopping, No Standing, No Parking
BUS Stop? 18.5 metres prior to Bus Stop - in direction of trave
P 30.5 metres beyond Bus Stop - in opposite direction of travel
TTC Streetcar Stop® 15 metresprior to Streetcar Stop — in direction of travel

Road width 16.5 metres or less

36.5 metres beyond Streetcar Stop — in opposite direction of travel

Road width 16.5 metres or more 24.5 metres beyond Streetcar Stop — in opposite direction of travel
Corner 9 metres- if not Sgned
15 metres- if Sgned
18.5 metres prior to Cross Walk - in direction of travel
Pedestrian Cross Walk 30.5 metres beyond Cross Walk - in opposite direction of travel
9 metres- if not posted
Dead End 15 metres- if posted
7.5 metres from entrance — same Sde of street
Fire Hall* 30.5 metres — oppogite Side of Street (to permit turning radius)
Fire Hydrant 3 metres
Ramp 0.6 metres
Ralway Tracks(Not TTC) 15 metres
Safety Zone (TTC Idand) 15 metres

Treffic Lights

15 metres — with aPaid Duty Officer in intersection
30.5 metres — without a Pad Duty Officer in intersection

Tee-Type Intersection

Minimum 9 metres or as Sgned

Given the number of new entrants to the ROW that have approached the City, it has become
apparent that key co-ordination and logistical concerns must be addressed. Multiple companies
have been interested in the same routings. While it isin no on€ sinterest to have the same

! Unless otherwise currently signed/posted to the contrary by City of Toronto Works & Emergency Services
2TTC / Go Transit may approve exceptions or may elect to relocate Bus Stop at the expense of Production
3 TTC may approve exceptions or may elect to relocate Streetcar Stop at the expense of Production

* Fire Department may approve exceptions
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streets dug up over and over, the City is sengitive to the fact that the companies may be under
ggnificant time pressuresto ingtd| their networks.

The City’ s gods include ensuring that its interests are protected, dong with the interests of the
community and the utilities that occupy the ROW. The City’' sinterests are summarized as
follows

Congtruction must be undertaken in a manner that resultsin asllittle disruption as possible to
the Streets, abutting businesses and road users. Sequentia digging in the same dreets should
be avoided;

New infrastructure must be ingtdled in a coordinated manner in locations that minimize
ongoing maintenance and operationd impacts on al utility/service providers. Multiple
telecommunications corridors through a single cross-section of street should be minimized,
and

It has been along-standing practice that mgjor damage to new pavement structuresisto be
avoided (five years for recongtructed facilities, three years for overlaid pavements).

There are anumber of dternative ways available to telecommunications companies to pursue the
interests of the City in the context of companies requirementsto ingal their networks as
efficiently and as cost effectively as possble. Theidea of acommon duct structure is only one
possble solution. The vighility of such aplan will be influenced by many factors, including

other available ROW management techniques, other network deployment options (leased fibre,
exigting conduits, other corridors, wireless, etc.), and regulatory issues. Possible future
intervention by the CRTC to permit carriers to construct outside a common duct or the
gpplication of terms and conditions of use cannot be ruled out.

The exploson of the telecommunications industry is presenting new chalenges to Saff asthey
develop plans and procedures to find an appropriate balance between encouraging economic
investment while a the same time minimizing disruption.

The City is currently reviewing responses to a“ Request for Proposdls’ that wasissued to
“Desgr/Build/Operate/Maintain/Manage a common support structure system for multiple
telecommunications networks in the City of Toronto.

Chapter 9 — Emergency Response Plans

During January 1999, the City of Toronto received 118.4 cm of snow, the largest accumulation
of snow in any month since weather records have been maintained. The average yearly snowfdl
for the City is 130 cm. Within atwo-week period in January 1999, the City declared three snow
emergencies. The last snow emergency prior to 1999 occurred in 1983.

The snowfdl caused significant traffic problems and adversdy affected many businesses across
the city. Consequently, there was widespread public and political concern with respect to the
snow clearing efforts. Although the main arterial roads were kept open, resdentia streetsin the
City core were made impassable due to heavy snow accumulations.
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The timing of the heavy snowfals hgppened a a time when the City was deding with a number
of trangtiond issues resulting from the amalgamation. In January 1999, no coordinated snow
plan existed to address the City’ s regular winter maintenance activities. Each former
municipdity had its own snow plan to ded with regular winter maintenance activities. In
addition, there were different levels of service, particularly rdating to sdewak clearing and the
clearing of driveway windrows. Many key staff had retired, taking with them knowledge of
operating procedures.

During 1998, somejoint planning meetings were held by Road Operations staff. However, it
was decided that winter operations would not change significantly during the 1998/1999 — winter
season due to exigting contract commitments and the delay in reorganizing. Prior to January
1999, no emergency plan wasin place to address heavy snow accumulations.

During the January 1999 snowstorms, a Central Command Centre was set up a the Traffic
Management Centre to co-ordinate the snow clearing and removal operation for the entire City.
A team of senior gaff, under the leadership of a Director, developed and implemented a Winter
Storm Emergency Plan. The plan provides an organizationa framework and defines the roles
and respongbilities of operationd personne in the event of another winter sorm emergency.

Subsequent to the January 1999 snowfdls, a comprehensive and standardized winter control plan
was developed and gpproved by City Council. This Snow Plan includes the Winter Storm
Emergency Plan, a Snow Remova Plan and a Communications Plan.

The Snow Plan describes the level of service standards that would be provided across the City.
These standards were developed by Transportation staff based on andysis of best practicesin
other jurisdictions and were approved by City Council. Based on these standards, the
deployment of staff and equipment will vary depending on the road category and storm
conditions. For example, expressways are maintained at bare pavement conditions and plowing
is started after 2440 5 cm accumulation of snow. Residentia streets must only be safe and
passable and therefore are not ploughed until snow accumulations reach 8 cm. Consequently, the
current Snow Plan attempts to achieve an acceptable balance of safety, traffic flow and
environmental consderations, & minimum cogt to the City.

During the 25 month period after the “ Snow Storm”, the City encountered a number of additiona
emergency Stuations, dl of which resulted in severe disruptions, asfollows:
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Emergency Situation

Dates

Snow Storm of the “ Century”

January / February, 1999

Hydro Strike February 25— March 3, 1999
Hydro Y2K Mgor Test (Manby Transformer March 6, 1999
Station)

Toronto Trandgt Commission Strike

April 19 & 20, 1999

Y2K Magjor Test (lesp year) (Manby May 4, 1999
Transformer Station)
Local 416 (outsde workers) Threatened Strike September 1999

Y2K Alert

December 30, 1999 — January 7, 2000

Y 2K (legp year) Alert

February 26, 2000 — March 3, 2000

Loca 79(inside workers) Strike

March 30 — April 10, 2000

Magor Storm Event
(Bridge/Road erosion caused by water flows)

May 12 & 13, 2000

Hyadro threat of Strike

February 14, 2001

Asareault of this extendve “emergency Stuation” experience, ageneric blueprint was
developed to help staff creste, test and implement Contingency Plans for anumber of emergency
scenarios that may impact the Transportation Divison.

For scenarios where service to the City is denied due to externd events (e.g. a snow storm, heavy
rains, an ice gorm, amgor hydro outage, amgor Bell outage, etc.), an action planisto be
completed describing the steps required to recover business functions to the minimum

guaranteed level and beyond.

Within Trangportation Services there are a number of scenarios for which Contingency and
Business Continuity Plans have been or should be developed, implemented and tested. At
present there are plans of varying completeness for the following scenarios:

Labour Disruptions relating to Local 416 and Loca 79

Labour Disruptions relating to Trangt Authority

Snow Emergency
Hydro Outage

Bdl Canada Outage
Flooding

Plans to cover the following scenarios are being prepared or refined and will be completed in the

near future:

Ice Storm

Hazardous Chemicd Spill
Sabotage

Terrorism

Mgor Fire or Gas Main Disruption
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The details of the generic blueprint are presented in Appendix 7.

In addition, guidelines are in place granting authority to staff to take action for operationa
emergencies asfollows:

1. Thein-charge person is authorized to undertake appropriate and necessary action when
an unexpected incident occurs that places the public or City infrastructure in immediate

or imminent danger where:

@ in the best judgment of the in-charge person, immediate action is required to:
protect the public by securing the location through signs, barricades, etc.;
notify the public, through Dispatch, of the location and required public actions
such astreffic re-routing, area avoidance, etc.;
identify the source and scope of problem; and
initiate actions to sabilize conditions, including temporary repairs,

(b) the in-charge person is unable to immediately contact the Director/Generd
Manager/Executive Director and/or the Commissioner to request that an
emergency be declared by the Commissioner and/or the Chief Adminigtrative
Officer.

2. When the above conditions occur:
@ the in-charge person is authorized to:
cal out gppropriate saff;
retain agppropriate contracting staff; and

purchase necessary supplies.
to achieve 1(a) above

and

(b) the in-charge person will report to the Director/Genera Manager/Executive
Director and/or Commissioner as soon as practicable with the details of the
incident and dl actions that were taken, and proceed with an evauation of the
solution options which may include the engagement of consultant assistance.

Chapter 10 — Concdluding Comments

On an annua basis, the City of Toronto streets accommodate the following activities.
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Description 1999 2000
Specid events 500 299
Races resulting in extensve street closures 15 20
Parades 300 332
Hlm permits 5000 4131
Hoisting by mobile crane (no road closure) 242 460
Hoigting by mobile crane involving full road dosure 53 91
Boom truck hoigting 62 207
New locations for tower cranes 15 60

The Capita Works Programs for Transportation Services and the various utility companies aso
result in extensive road capacity disruption.

Thereis no doubt that the combined annua congtruction programs and increasing number of
events, races, parades, and filming activities represent a serious potentia for disrupting access
and routing dternatives that can affect business and tourism.

Therefore, Trangportation staff are under considerable pressure to find better methods to
communicate and mitigate the impacts of such activities.

Some new initiatives being implemented or under consideration are:
1 Portable “ Technology”

Expanded use of trailer mounted changeable message signs and temporary cameras to provide
better information to the “ Command Post” for monitoring and operationa decison making.

2. RESCU Expansion

Expanson of RESCU dl the way up the Don Valey Parkway to Highway 401 (Province of
Ontario COMPASS System). Expansion of RESCU westwards from the Humber River to the
QEW/Highway 427 Interchange (Province of Ontario COMPASS System).

3. Arterial Cameras

Application of video coverage to the mgor urban arterids with linkage back to the Traffic
Management Centre.

4. Centre-to-Centre Communications Links

Establishment of communications and protocol s between the following Traffic Management
Centres.

- COMPASS (Province of Ontario 400 Series Highways)

- RESCU

- Toronto Trangt Commission
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- GO Trandt
- Police

- Fre

- Ambulance

5. Arterid Incident Detection/Travel Time Data

Initiation of pilot project to gather travel time data from vehicles equipped with trangoonders for
Highway 407 Express Toll Road. Red timetravel datawill be excdlent for monitoring on-street
performance and providing information on aternative routes.

6. Quick Clearance Protocol

Joint development with Emergency Services of Quick Clearance Protocols for dll
incidents/'collisong/spills to return roadways to full capacity as quickly as possible.

7. Role of Patrollers and Inspectors

Changing the patrol and ingpection roles to provide a patrol frequency that is consstent and
uniform across the City based on the newly adopted road classification system. Development of
“Best Patrol and Inspection Practices’ to minimize “risk”. Development of wirdess sysemsto
monitor patrol functions and process service requests.

8. Municipa Law Enforcement Officers

Deputizing trangt route Supervisors as MLEO' s to co-ordinate relocation (“friendly tows’) of
any vehicles impeding the movement of streetcars or snow remova operations on those routes.

0. Command Post
Creation of an expanded Command Pogt suitable for emergency situations.
10.  Communications Strategy

Improving communications methods for the public, politicians and media based on monthly
press releases including:

Map of congtruction projects for the month

Details outlining the potentia impact of each project by highlighting the nature of the

project, need and extent of road to be closed, dates of closure, what is being done to dleviate
the problem (detours, sgna modifications, etc.), etc.

Superimposed depiction of specia events that will take place during the same period
Additiond informétion to be provided through RESCU and “Roady Knowall”

Name of contact/spokesperson

For large projects have a tour with the press to explain the nature of the project and whit it is
required
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11.  Traffic Management Plan Scenarios
Developing guiddines for the various dements of traffic management plans, namdly:

Pre-event activities
Detour design

Sgning
Signd operations
Information dissemination

A firg draft of the guiddinesis presented in Appendix 8.

The bottom lineiswe have achieved much .................. but there remains much to be achieved.

Thanks to Martin Maguire, Manager of RESCU, City of Toronto and Ron Stewart of 1Bl Group
for their peer review of an earlier draft of this paper. Also, thanks to the many writers of the
many reports to City Council from which | copioudy borrowed.
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Appendix 1 —Molson Indy

This event is scheduled for mid-July each year and has a peak daytime attendance estimated at
75,000. The documentation (seetable at end of Appendix 1) which is submitted each year
addresses the obligations of Molstar Sports and Entertainment related to such aspects as the
transportation plan, noise attenuation, community liaison, emergency services and clean-up,
among other things. The community consultation process has been established through a
Community Liaison Committee comprised of arearesdents and associations.

In accordance with the existing agreement, the Molson Indy organization is required to submit
documentation on or before February 1% each year to address in detail their obligations related to
daging of the race. The dements specificaly set out in the agreement include:

(@D} Attendance;

2 Treffic/Trangt/Parking;

(3 Noise;

4 Community Liaison;

) Operating Plan and Safety;
(6) Law Enforcement;

@) Set-up/Cleantup;

(8) Emergency Planning; and
9 CostdInsurance/Lidhility.

Staff hold discussons related to the trangportation plan and continue to liaise with
representatives of Molstar Sports and Entertainment, the Toronto Transt Commission, GO
Trangt, Exhibition Place, the Emergency Services, as required, to ensure al of the transportation
elements of this event are carried out in acomprehensive manner. The plan is“trangt oriented”,
with augmented T.T.C. and GO Trangt services and stringent controls on illega parking in
abutting neighborhoods. In terms of community liaison, a post-event meeting is held after each
race to discuss any sgnificant problems with the operation.

Regulatory changes to prohibit stopping on certain City streets during the event are routindy
goplied in conjunction with this event. Recent changes reflect an extension of the proposed
regulations to 8:00 p.m. ingtead of 7:00 p.m., and an extenson of the areain which the
prohibitions gpply, in an effort to minimize pogt-race congestion and ensure a safe operating
area.

During the first week of July, work crews under contract to the event sponsor, supervised by
Trangportation staff, ingtal the bulk of the barrier wall system needed for the Molson Indy race.
No work takes place during the peak commuter periods or during Ontario Place and Exhibition
Place pesk periods. The ingtalation procedure only requires limited lane restrictions for short
periods of time. Once ingtdled, there is little adverse impact on Lake Shore Boulevard West
traffic operations. The sections of barrier wall, which tend to restrict normal traffic operationsis
not ingtalled until the magjor road closures commence. At 9:00 p.m. on the pre-event Thursday,
subject to traffic conditions, Lake Shore Boulevard West, between Strachan Avenue and Ontario
Drive is closed to alow completion of the barrier system ingtalation and use of the roadway for
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the event. Based on previous years experience, this portion of Lake Shore Boulevard West is
reopened as soon as practicable after the fina race, but no later then midnight Sunday.

Access to the closed portions of Lake Shore Boulevard West is restricted to persons ng
Ontario Place, locd traffic, emergency vehicles, Transportation staff vehicles and public trangt
vehicles. Police Officers, asssted by Transportation staff and equipment, control use of al
restricted areas.

All costs attributable to this event are borne by the event sponsor.

Molson Indy Documentation

ITEM PAGES

Staff — City and Contractors 1-2
Indy Planning Schedule 3-14
Road Closure Schedule 15
Information Signs 16-25
Traffic Sgns, Pavement Markings, Indy Wall 26-34
Ingtdlation/Remova Schedule

City/Private Contractor’ s Responsbilities 35-49
Traffic Sgnds Adjustment 50-54
Road Closure Permit 55-59
Purchase Order (City charges) 60
Agreement 61-96
Credentid Information 97-103
Molson Indy Move-in Schedule 104-108
Correspondence 109-114
Traffic Diverson Maps 115-123
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Appendix 2
F.G. Gardiner Expressway and Don Valley Parkway Closure
Heart and Stroke Foundation of Ontario 2001 Ride for Heart

Toronto City Council, a its meeting in May 2000, authorized an gpplication on behdf of the
Heart and Stroke Association of Ontario, to hold the “2000 Ride for Heart”. The route involved
closure of the Don Vdley Parkway, portions of the F.G. Gardiner Expressway and Lake Shore
Boulevard.

Transportation Servicesisin receipt of acommunication (dated September 30, 2000) from Mr.
Peter Hart of Hart Productions International, on behdf of the Heart and Stroke Foundation of
Ontario, seeking approval to run the “2001 Ride for Heart” on June 3, 2001.

City staff and members of the Toronto Police Service have assessed the proposa and had
extensve discussions with Mr. Hart since October 2000 to develop modifications to past years
routing in order to address concerns we have received. Closure of the expressways for such an
event requires specific Council approval.

The Heart and Stroke Foundation of Ontario “Ride for Heart” is held annualy to raise money for
Heart and Stroke research. In the past, portions of Lake Shore Boulevard, F.G. Gardiner
Expressway, and al of the Don Valley Parkway have been closed. Thisis the 14" consecutive
year that the event is being staged and it is expected to be the largest to date, involving some
14,000 cyclists, and 1,500 in-line skaters who are expected to raise an estimated $1,500,000.00
for the Heart and Stroke Foundation of Ontario.

Although the event is held on a Sunday, given the extent of the closures of mgor roads, it has
always generated aleve of public concern regarding traffic congestion and accessibility to
certain parts of the City. Prior to last year, as aresult of the routing, portions of the Harbourfront
and the downtown core were virtualy inaccessble. A number of key modifications were made
to the 2000 route involving shifting the participants onto the F.G. Gardiner Expressway. In this
matter, the downtown areas north and south of Lake Shore Boulevard were not completely
bisected, resulting in a consderable reduction in complaints, however, there were sill concerns.

Another key feature of thisyear’ s proposd isthat al marshdling of participants will occur on
Exhibition Place grounds. With the exception of some minor lane redtrictions on Lake Shore
Boulevard West in thisimmediate vicinity, this route will be open in its entirety, permitting
access to al dedtinations such asthe CN Tower, Toronto Convention Centre, Skydome, etc. By
using the expressway, access/egress to Exhibition Place (hogts of the event) and Ontario Place
which in the past was severdly restricted will now be maintained.

Toronto Trangt Commission staff concurs with the 2001 proposed road closures as their bus and
Sreetcar routes will be virtudly unaffected.

The closure of the Don Vdley Parkway during this event remains unchanged from previous
years.



The applicant is responsible for, and has agreed to, extensive public notification and the costs
asociated with the ingalation and removal of advance and event day traffic Sgnage, barricades,
security and policing services as deemed necessary by the Commissioner of Works and
Emergency Services and the Toronto Transt Commission.

Additiondly, Trangportation staff will activate a telephone answering “hot ling” service to
receive suggestions or complaints concerning the “2001 Ride for Heart”. The*“hot ling” was
successfully tested during 2000 Canadian Internationd Marathon and will be used for dl mgor
dreet eventsin the future.

It must be recognized that these events, aswell as severa other mgjor activities undertaken
annualy, will dways have some leve of impact, and consequently, traffic congestion cannot be
entirdly avoided. Clearly Council must weigh these factors againg the other civic benefits that
such events entail. We are confident that the proposed modifications to the route will mitigate
the more serious pressure points experienced in previous years and that improved
communicaionswill asss in derting motoriss to the event.

Furthermore, to avoid further congestion, staff will make every effort to withhold the issuance of
any further permits on the day of the “2001 Ride for Heart”.

Excerpts from
Report to City Council
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Appendix 3
Annual Marathonsin the City of Toronto

The City of Toronto, for severa years, has been host to the Canadian International Marathon,
which organizes a full marathon and a haf-marathon on Sunday October 15, 2000. Both begin
at Md Lastman Square and travel through the former North Y ork, aong Y onge Street finishing
at Queen's Park.

Recently, another marathon, the “Waterfront Marathon” received a permit to stage arace
scheduled to start at the St. Lawrence Market, running along Lake Shore Boulevard, the Ledie
Street Spit, and finishing back at the St. Lawrence Market on Sunday September 24, 2000.

Both organizations applied to Trangportation staff for apermit to hold their marathon in the City.
The Trangportation Divison requires organizers to meet specific criteriain order to obtain a
permit. Requirements include notification to residents and businesses affected by any road
closures. Also, Police Services and other City of Toronto Departments must be consulted
regarding traffic disruptions. Trangportation staff issue permits when dl criteria are met.

Having satisfied dl necessary requirements, both race organizations received a permit.

Being less than four weeks gpart, concerns have arisen regarding the proximity of two marathons
s0 close together. However, there is no by-law in place retricting the number of marathons the
City of Toronto can host.

Both event organizers continue to consult with City of Toronto staff regarding the design of their
race route, gnage and traffic plans, aswell as facilitation of meetings with the public.

In the cities of Boston, Chicago, and New Y ork, marathons have become mgor events which
draw runners from dl over the world and significantly add to the economic development of the
hogt city. The City of Chicago for example started their marathon five years ago. Since their
first marathon, they have had approximately 30,000 participants with an economic impact of $65
to $75 million dollars.

One consderation may be to discuss with both organizers the opportunity to move one marathon
to the spring with the other marathon remaining in thefdl. This could dleviate the concern
regarding the proximity of dates.

However, in concluson, marathons contribute significantly to the vibrancy of acity asshownin
other mgjor cities. Therefore, every effort is being made to provide the necessary support to
organizers hosting a marathon in the city to ensure their success.

Excerpts from
Report to City Council
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Appendix 4
Millennium/New Y ears Eve Cédebration Traffic Management Plan

A working group comprised of representatives of the Toronto Transit Commission, Toronto
Police Service, the Toronto Specia Events Office, and Transportation Services has met and
continues to meet to develop the implementation of a traffic management plan to ded with the
60,000 to 70,000 anticipated atendees for this event.

To asss with traffic control for this event, Toronto Police have assigned 57 Police Officersto be
positioned at every intersection (sgnaized or otherwise controlled) in the area bounded by Lake
Shore Boulevard, Parliament Street, Queens Quay, and Stadium Road. These officers will be
directed to close intersections should the need to do so arise in order to avoid vehicular gridiock.
There will be 15 parking enforcement officers and afleet of tow trucks patrolling the Queens
Quay/Front Street areatagging and towing dl unlawfully parked vehicles to ensure that the road
network is available to handle the projected increase in vehicular traffic associated with the
anticipated crowd. Toronto Police Service*C” Platoon will dso be available to patrol the F.G.
Gardiner Expressway to ensure that traffic is kept moving (*C” Platoon availability is subject to
their not being called away to attend any serious collison location within the City over the
course of the evening).

The Toronto Trangt Commission is dedicating 120 buses to operate a shuttle service from Union
Station to the event Site at Queens Quay and Y onge Street and back, and people are being
encouraged to take public trangt to and from thisevent. To assst the T.T.C. in operating this
shuttle service, dl parking and loading areas will be removed. Police Officers on traffic point
duty will dso be requested to give priority to buses, to assst in the operation of this shuttle
service.

To assg officers on traffic point duty, Trangportation staff will be dropping off traffic Sgnsand
delinestors in advance of the event a al traffic pogtions. This equipment will be available to

the officers to assst them in closing Streets/intersections, should the need to do so arise.
Transportation staff will also be positioned on the F.G. Gardiner Expressway at off-ramps and
will be directed by the Police to close these off-rampsif traffic conditions become criticd in the
Front Street/Queens Quay area. It isof utmost importance to avoid atraffic gridlock Stuation in
this areato ensure the free passage of Emergency Services vehicles (Police, Ambulance, and
Fire) should their services be required.

The event command post will be located at our Traffic Management Centre, thus alowing staff

of Toronto Police, T.T.C., and Transportation Services to use the RESCU system in place on the
F.G. Gardiner Expressway, Lake Shore Boulevard, and Don Valey Parkway, which provides a
live video feed of traffic conditionsin the entire area.
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A public consultation meeting regarding this event was held on December 7, 1999 at the Harbour
Cadtle Hotd. In attendance at the meeting were representatives of the working group and
representatives of the various res dents'condominium associations from the Queens Quay area.

In the event that road closures other than those scheduled in connection with the event become
necessary, every effort will be made to ensure resident/guest ingress/egress during the course of
the evening.

The working group will continue to meet to fine tune this plan and ded with other issues as they
aise.

Excerpts from
Report to City Council
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Appendix 5
World Youth Day/Papal Visit 2002 Transportation | ssues

duly 24 to Jdy 29, 2002

July 24 to July 26

- Youth events

- Exhibition Place/Skydome
- 500,000 youth delegates

July 28

- Papa Mass

- Downsview Airport
- 1,000,000 attendees

Virtudly no planning to date regarding transportation logistics
City asked to provide adequate transportation facilities and low-cost trangit pass

Unknowns

- #regidrants

- Location of billets

- Modd spliti.e. wak, T.T.C., GO Transt, charter bus

“Olympic’ sze attendance, however:

- Onedteversus many

- 2yearsversus 8 yearslead time

- No additional transit vehicles/infrastructure

Feashility of adequate trangit service not yet addressed

Impact on background trangt/traffic operations, particularly during weekday peak periods,
not yet addressed

September 1984 papal mass at Downsview Airport (post experience)

Tranqoortan on Committee included severd sub-groups:

Inter- City Transport — charter buses, regular service
- Urban Trangportation — walk, auto, bus, subway, heavy rail
- Parking Fadilities— public, private
- Routes and Diversons— ggning, internd circulation
- Background Traffic Reduction — public, private
- Specid Services— VIP' s, disabled, emergencies, motorcades
- Security Co-ordination
- Air Trangport

Briefing Notes



Appendix 6

0l ToRonTe S

Economic Development, Culture & Tourism Economic Email:
Joe Halstead, Commissioner Development info@torontofilmpermits.co
Metro Hall, 8" Floor m
55 John Street
Toronto, Ontario
M5V 3C6

December 11, 2000
Dear FIm and Televison Indusiry Member:

| am writing this|etter to advise you of some significant changes that will take placein the
Toronto FIm and Teevison Office beginning in January 2001.

On October 3, 2000 Toronto City Council adopted a report entitled “ Amagamation of Film
Permitting Services’. The changes that were approved included:

1. Creation of one film office and that the Toronto Film and Televison Officeisthe
first point of contact for all filming in the City.
Beginning January 1, 2001 dl film permits for the City of Toronto will beissued by the
Toronto Film and Television Office which islocated a Toronto City Hal, Main Hoor,
Rotunda North. Our telephone number is 416-392- 7570 and our fax number is 416-392-
0675.

2. Adoption of Cost Replacement policy.
Cost replacement policy means that Departments, Agencies, Boards and Commissions
will be billing film companies for direct costs incurred and/or established revenues lost as
aresult of afilm shoot. There will be no location fees or adminigtrative overheads.

3. Charging for use of Toronto Parking Authority parking meters.
The Toronto FiIm and Televison Office will be collecting fees for use of the Toronto
Parking Authority parking meters as of January 1, 2001. Please note that the amount
charged for meters varies throughout the City. Production companieswill pay the hourly
rate noted on the meter times the number of spaces used. Please note that you will pay
meter codts for the time that you are occupying the parking space, which will include
coning time. Initidly the method of payment will be cash or certified cheques, payable
upon receipt of the location-filming permit. Cheques are to be made out to “ Treasure,
City of Toronto”.

We are dso creating a “rate sheet” for the industry. Thisisageneric priceligt, which will
identify the cost associated with various services (based on Cost Replacement modd). It isbeing
jointly developed with relevant departments, agencies, boards and commissions and it will be
published on an annud basis.
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We look forward to working with you in the future.
Yourstruly,

(Original signed by Rhonda Slverstone)

Rhonda Silverstone

Manager
Toronto Film and Tdevison Office
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0 TORONTOFim & Television Offce e

Guiddinesfor Filming on Streetsunder the Jurisdiction of the City of Toronto

Applicability: The following guiddines gpply to dl location filming which takes place in
the City of Toronto, except for current affairs and newscasts.

Permit Issuance: Permitsfor location filming will be coordinated through and issued by
the Toronto Film and Televison Office (TFTO).

Timeinesfor Submission of Application: The TFTO will be advised of al location
filming requiring a permit, not less than 2 business days in advance of filming or in City
Parks, as agreed to between the Parks Division and the TFTO. This does not apply to
previoudy permitted locations where rescheduling is necessary. However, if an dternate
shoot date is required and it is not on the permit or is adate other than what is on the
permit, a subsequent letter of notification as described in Guiddine 4 is required, but the
goplication period iswaived. FIming that includes but is not limited to road closures,
muilti-lane closures and special effects require at least 4 days notice.

Notification:

() Community: The film company must notify affected resdents, occupants and
businesses, in advance of filming and asindructed by the TFTO, of the duration
and location of filming, including information about planned specid effects, road
and lane closures, sdewak usage without obstructing pedestrians and the time
that coneswill be placed on the street to redtrict parking. Flming in resdentia
areas for aperiod of 7 consecutive days or longer will not be gpproved unless a
magority of affected residents (as determined by the TFTO) have given their
approva (written gpproval where possible, name and address of homeowner /
tenant, business owner noted if has no objection but does not wish to sign).
FIming involving the use of catastrophic specid effects will not be approved
unlessamgority of affected resdents (as determined by the TFTO) have given
their gpprova (written approva where possible, name and address of
homeowner/tenant, business owner noted if has no objection but does not wish to
sgn). A Handbook outlining notification procedures is avallable from the TFTO.

(i) Councillors: Councillors will be notified on adaily basis after the permit is sgned
by the gpplicant. This natification will include the name of the Production
Manager, title of the production, telephone number of the production office, the
Location Manager and the Location Assistant if requested.

Restrictions on Hour s/Days for Filming: Permits authorizing filming in resdentia

areas between 11:00 p.m. and 7:00 am. will not be approved unless al affected residents
have been notified in advance. Depending on the potentia impact on the area, amgority
of affected resdents (as determined by the TFTO) will have to give their approval

(written approval where possible, name and address of homeowner/tenant, business
owner noted if has no objection but does not wish to sign) for filming to occur in these
circumstances.
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Limitations: Location filming in resdentia areas will be limited to 2 occasons/year for
each resdentid block unless approval of amgority of affected residents (as determined
by the TFTO) (written approva where possible, name and address of homeowner/tenant
noted if has no objection but does not wish to sign) is given for additiona occurrences
and dl notification procedures are followed to the satisfaction of the TFTO. The amount
of filming in other areas may aso be limited as determined by the TFTO in consultation
with Ward Councillor(s).

Consideration to Residents/Occupants/Businesses: These persons should be free from

any negative environmenta conditions resulting from filming including but not limited

to, spillover lighting, exhaust fumes, or noise that may affect thair ability to enjoy their

property or conduct their business unless they have been contacted and do not express

any objection. Specificaly:

() Lighting: Lighting for filming should be oriented away from neighboring
residences unless residents have been contacted and do not express any objection
and should not interfere with the safe movement of traffic. Night filming
involving intensve lighting between 11 p.m. and 7 am. requires gpprova of
majority of affected resdents (written gpproval where possible, name and address
of homeowner/tenant noted if has no objection but does not wish to sgn).

(i) Noise: The production company must comply with legidation governing noise. If
the affected res dents/occupants/businesses have been advised in advance of the
nature of the noise and do not object, the likeihood of acomplaint will be
reduced.

(i)  Generators: All generators used on dreetsin resdentia areas or in City Parks
will be “blimped” generators unless otherwise approved.

Disruption to Residents/Occupants/Businesses: It is the production company’s
respongbility to ensure that there is a minimum of disruption to residents, occupants,
businesses and City employees where filming occurs. Thisincludes ensuring resdents,
owners and customers access to thelr respective premises and ensuring pedestrian and
vehicular access to adjoining properties. The production company is under no obligation
to provide compensation for disruption unless it voluntarily agreesto do so with

res dents/occupants/businesses or otherwise has lega obligation to do so. Disruption of
parking as aresult of afilm permit is not compensable unless otherwise agreed with the
applicable persons. Every effort should be made to ensure that people displaying
legitimate credentid's such as disabled parking permits are accommodated in recognition
of their persond safety.

| dentification of Production Vehicles: All vehicles carrying equipment involved in the
production will be issued a Location Filming Vehicle Permisson Card which must be
displayed on their dashboards and it is the responsibility of the production company to
determinein advance, the number of production vehicles requiring such a permit.



10.

11.

12.

Traffic:

)

No interference with pededtrian or vehicular traffic is to occur without being
noted on the permit. Every opportunity is to be taken to ensure that access, either
vehicular or pedestrian, is not restricted to persons with disabilities.

Production vehicles must comply with appropriate traffic regulations unless dated
otherwise on the permit.

All moving vehides must comply with regulaions govening traffic in City
Parks/Properties unless otherwise noted on the permit.

Except where a road is closed for filming, where a moving vehicle is involved, the
goplicant shdl adhere to the posted speed limits and to lawful conditions unless
directed otherwise by a Pay Duty Police Officer.

Parking and/or Standing:

()

(i1)

(iii)

(iv)

v)

Production vehicles must not block fire hydrants or be parked in fire routes or
within 9 metres of an intersecting dreet or impede any emergency response
vehicles and must dso adhere to any other requirements specified on the permit.

In City Parks, production vehicles and equipment must not block driveways or
other accessegress ramps. Production vehicles must leave a least two feet
clearance on ether sde of a driveway, ramp, or other accesses/egresses/ingresses.
In al other circumstances, vehicles cannot block driveways or other access ramps
without the gpprova of the owner.

No production equipment/vehicles are to be within 30 metres of a subway
entrance, a bus or streetcar stop, a pedestrian crossover or a signaized intersection
unless otherwise noted on the permit.

It is up to the film company to make dternate parking arrangements for resdents
in posesson of a vaid dreet-parking permit for that area whose vehicles are
displaced by the filming activity. Relocating vehicles by towing to accommodate
filming or parking will not be permitted.

Production vehicles must not block parking lot access/egress ramps and accessible
parking for persons with disabilities.

Traffic Stoppages. Intermittent traffic soppages to a maximum of 3 minutes, unless
dated otherwise, shdl be under the supervison of a Pay Duty Police Officer. It is the
production company’s responshility to arrange for the Transportation Divison to cover,
dter, remove and/or reindal traffic or street Signs as may be necessary.
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13.

14.

15.

16.

17.
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Filming Activities and Relationship to Police/Fire/Ambulance:

() Appropriate Pay Duty Police Officers are required for the detonation of
pyrotechnic special effects. A blast andyss may be required and additiond time
is needed to arange for this activity. Qudified Emergency Medica Services
personnd  (paramedics) be on dte during the filming of dangerous Stuations such
as specia effects, stunts, and /or detonation of pyrotechnics, as determined by the
Toronto Film and Televison Office

(i)  The Toronto Fire Department must be advised in advance in writing when the use
of flammable liquidmateriadsis being planned.

(i)  Pay Duty Police Officers are required as determined by the TFTO for such things
a pemit compliance, intermittent traffic Stoppages and traffic control and/or
when required to direct pededtrian or vehicular traffic including those ingtances
involving City Parks/Properties. A copy of the permit is to be supplied to the Pay
Duty Officer on duty. All costs associated with these requirements are the
expense of the gpplicant.

Clean-up: Production crews must clean the location a the end of the day with a
minimum amount of noise and disruption and ensure that the area is returned to its
origind condition, unless otherwise approved by the TFTO or other arrangements are
made with an operating Divison of the City and noted on the permit, in which case the
production company will be billed accordingly. Materids and debris are not to be
washed into catch basins.

Conduct: It is the respongbility of the production company to ensure tha ther daff
operate in a safe and professond manner in the course of their duties and adhere to the
City of Toronto Code of Conduct for Cast and Crew.

Insurance: All companies filming in the City of Toronto, must present to the
Commissoner of Fnance, prior to permit issuance, a cetificate of comprehensve
generd ligbility insurance in the amount of $2 Million per occurrence or such higher
limits as the City of Toronto reasonably requires depending on the nature of filming and
al such policies shdl add the City of Toronto as an additiond insured and shdl contain a
cross ligbility dause, a severability of interests dause and shdl not cdl into contribution
any other insurance available to the City of Toronto. In addition, such policies may not be
cancdled or amended without the prior written consent of the City of Toronto via the
TFTO.

Expenses: The production company is responsible for al out-of-pocket expenses related
to the use of City roads, properties, parks or equipment and shal be given an estimate of
these codts prior to permitting.  Once filming begins or is aout to begin, if there are any
changes to these arrangements, the production company is to be notified immediadly.
Whenever expenses are anticipated, the production company will be required to issue a
purchase order number to the City to cover these costs and may also be asked to pay in
advance.



18.  Security Deposit: Where deemed necessary by the appropriate City Department/Agency,
a catified security depogt shdl be required prior to the issuance of a film permit as
dipulated on the permit and this depost shal not be returned until al invoices, charges
and claims have been cleared.

19.  Safety:
() Interior safety signs in buildings must not be covered, (eg., fire exit sgns) unless
expressy agreed to by the property manager.

(i) All production companies must adhere to the Ontario Ministry of Labour's Safety
Guiddines for the Film & Televison Industry in Ontario, 4™ Edition - January
1999, and

@iii)  The Ontario Minigry of Transportation's Manud of Uniform Traffic Control
Devices for Temporary Work Stes. This information is avalable from the
respective Ministries and the TFTO.

20. Restrictions:
i) There may be sendtive areas and/or properties in the City of Toronto in which

filming may be redricted. Specificaly, no filming of 360 Universty Avenue
(United States Consulate).

i) Filming on controlled access highways such as the Don Valey Parkway ad Fred
G. Gardiner Expressway requires special consideration.

iii) Decisons about the nature and extent of filming in or around a heritage property
will be negotiated on a case-by-case bass with the gppropriate municipa heritage
offidds

The TFTO reservestheright to refuse to issue a permit to a production company or individua
who hasfailed in the past, to adhere to these guiddines or any filming guiddines of the former
municipdities now forming the City of Toronto.
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Appendix 7
Blueprint for Preparing Emer gency Response Plans

1. ldentify and Quantify the Scenario

For each emergency scenario it is necessary to define the parameters under which the
contingency plan will be invoked.

2. Define Service Levels Acrossthe Division

For the scenario being considered define the minimum guaranteed service leve that can
be delivered usng city staff and/or contractors taking into consideration any legdly required
sarvicelevds.

3. Identify Staff Assgnments Based on Service Levelsand Facilities

Based on the service leve defined identify the number of staff required to fill the
functions necessary to achieve the service level. At the same time define the technical /
professond experience level and any other considerations for each function.

4. Quantify Any Staffing Shortfall or Surplusand Formulate An Action Plan

Based on the staff assgnments defined above, identify any shortfal or surplusin saffing
and, if required, estimate the number and type of staff required from externa sourcesto enable
the service level to be met. If necessary re-visit the service level and examine other means of
achieving the same service leve target such as using contractors. In the event of asurplus notify
other Divisons of the number/type of saff available.

5. Identify Facilities With Security Requirements And Staffing Needsif Being Kept Open
For the scenario being examined lig dl facilities and identify those that must be kept
open to deliver the minimum guaranteed service level. Sarvice levels are quite often dependent
on vehicles and equipment being available from a particular location. The vehicles and
equipment database should have equipment flagged for deployment under each scenario for each
location.
6. Equipment and Vehicles
Taking the scenario under investigation and the minimum guaranteed sarvice leve
identify the numbers and types of equipment and vehicles required to ddliver that service levd,
bearing in mind that some equipment or vehicles may not be available as the Ste a which they
are normdly located would be closed.
7. Communications

Under the scenario being considered look at the communications requirements.
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8. Databases/ Applications

For the scenario under consideration list the databases and applications required to
provide the minimum guaranteed service leve.

9. IT Requirements

Againgt each database/application ensure that re-boot indructions together with the
appropriate passwords (these should be kept in sedled and signed envelopes in afireproof
container) are in place.

10.Corporate Guiddines/ Financial and HR Requirements

Ensure that up to date copies of dl corporate guidelines relating to emergency procedures
are kept in the Viewing Room on the 5" floor of 703 Don Mills Road.

11.Training Requirements

For the scenario under consideration identify functions for which training is necessary.
Identify those staff who have not received such training and arrange for them to attend
appropriate courses.

12.Contingency Plan Maintenance

A planisonly ussful if it is mantained regularly and tested frequently. Identify a
member of staff to keep the plan up to date and check regularly that it is being maintained.

13.Transportation Nerve Centre

For the scenario under consideration it is necessary to decide whether the emergency would
get to a point where it would be appr E)I’I ate to manage it from acentral command post. The
Control and Viewing Rooms on the 5 floor of 703 Don Mills Road have been designated as
the Transportation Nerve Centre. Thisis separate from the Citywide Emergency Operations
Centre on the 6™ floor of the same building.

14.Post Implementation Assessment

If the plan isimplemented, a post-implementation assessment should be conducted to
determlnethefollowmg

whether the plan met expectations

whether the minimum service levels were met

whether the saff implementing the plan were satisfied with its implementation

where, if necessary, the plan should be amended

the scope of the emergency

the cost of the emergency in damage, labour, productivity
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Appendix 8

TRAFFIC MANAGEMENT PLAN SCENARIOS

ROAD TYPE SCENARIO | TEMPORAL CHARACTERISTICS
Expressway El. Weekday/Weekend Daytime
E2. Weekday/Weekend Overnight
E3. Weekend Continuous (continuousis
> 8 hours)
N/A Weekday Daytime Peak
N/A Weekday Continuous
Magor Arterial Road MA1. Weekday Daytime Peak
MA2. Weekday Daytime Off-Peak/
Weekend Daytime
MA3. Weekday/ Weekend Overnight
MAA4. Weekday/ Weekend Continuous
Minor Arteria Road MI 1. Weekday Daytime Peak
MI2. Weekday Daytime Off-Peak/
Weekend Daytime
MI3. Weekday/ Weekend Overnight
Ml4. Weekday/ Weekend Continuous
ROAD TYPE SCENARIO | TEMPORAL CHARACTERISTICS
Collector Road C1. Weekday Daytime Peak
C2. Weekday Daytime Off-Peak/
Weekend Daytime
C3. Weekday/ Weekend Overnight
C4. Weekday/ Weekend Continuous
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Loca Road

L1. Weekday Daytime Peak

L2. Weekday Daytime Off-Peak/
Weekend Daytime

L3. Weekday/ Weekend Overnight

L4. Weekday/ Weekend Continuous
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TRAFFIC MANAGEMENT PLAN ELEMENTS

A. PLANNING
SCENARIO PRE-EVENT WORK ZONE/ CENTRAL COMMAND POST
MEETINGS TRAFFIC CONTROL/DETOUR
DESIGN DRAWINGS
El YES YES CONSIDER
E2 YES YES CONSIDER
E3 YES YES CONSIDER
MA1l YES YES NO
MA?2 YES YES NO
MA3 YES YES NO
MA4 YES YES CONSIDER
MI1 YES CONSIDER NO
MI12 YES NO NO
MI3 YES NO NO
MI4 YES YES NO
C1 YES NO NO
C2 YES NO NO
C3 YES NO NO
C4 YES CONSIDER NO
L1 YES NO NO
L2 YES NO NO
L3 YES NO NO
L4 YES NO NO
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TRAFFIC MANAGEMENT PLAN ELEMENTS
B. DETOUR DESIGN

SCENARIO AREA OF IMPACT TURN PROHIBITIONS POLICE ASSISTANCE
El YES NO NO
E2 YES NO NO
E3 YES CONSIDER NO
MA1 YES CONSIDER YES
MA2 YES CONSIDER YES
MA3 YES CONSIDER YES
MA4 YES CONSIDER YES
MI1 NO CONSIDER CONSIDER AT TCS/PXO
MI12 NO CONSIDER CONSIDER AT TCS/PXO
MI3 NO CONSIDER CONSIDER AT TCSPXO
M14 CONSIDER CONSIDER CONSIDER AT TCSPXO
Cl NO NO CONSIDER AT TCSPXO
C2 NO NO CONSIDER AT TCS/PXO
C3 NO NO CONSIDER AT TCS/PXO
C4 CONSIDER CONSIDER CONSIDER AT TCSPXO
L1 NO NO NO
L2 NO NO NO
L3 NO NO NO
L4 NO CONSIDER NO
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TRAFFIC MANAGEMENT PLAN ELEMENTS

C. SIGNING
SCENARIO ROAD PERIMETER DETOUR CMSPCMS MODIFY MODIFY
CLOSED ADVISORY SIGNS ATTRACTION PARKING SIGNS
SIGNS

El YES YES YES YES NO N/A

E2 YES YES YES YES NO N/A

E3 YES YES YES YES CONSIDER N/A
MA1 YES YES NO CONSIDER NO NO
MA?2 YES YES NO CONSIDER NO NO
MA3 YES YES NO CONSIDER NO NO
MA4 YES YES CONSIDER YES YES CONSIDER
MI1 YES CONSIDER NO NO NO NO
MI12 YES NO NO NO NO NO
MI3 YES NO NO NO NO NO
M14 YES YES CONSIDER CONSIDER YES CONSIDER
C1l YES NO NO NO NO NO

C2 YES NO NO NO NO NO

C3 YES NO NO NO NO NO

C4 YES CONSIDER CONSIDER NO CONSIDER CONSIDER
L1 YES NO NO NO NO NO

L2 YES NO NO NO NO NO

L3 YES NO NO NO NO NO

L4 YES NO NO NO CONSIDER CONSIDER
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TRAFFIC MANAGEMENT PLAN ELEMENTS

D. SIGNAL OPERATIONS

SCENARIO TIMING & PHASING HARDWARE MODIFICATIONS TEMPORARY SIGNALS
El YES NO NO

E2 YES NO NO

E3 YES CONSIDER CONSIDER
MA1l CONSIDER NO NO
MA2 NO NO NO
MA3 NO NO NO
MA4 CONSIDER CONSIDER CONSIDER
MI1 CONSIDER NO NO
MI12 NO NO NO
MI3 NO NO NO
MI4 CONSIDER CONSIDER CONSIDER
C1 NO NO NO

C2 NO NO NO

C3 NO NO NO

C4 CONSIDER CONSIDER CONSIDER
L1 NO NO NO

L2 NO NO NO

L3 NO NO NO

L4 CONSIDER CONSIDER NO




TRAFFIC MANAGEMENT PLAN ELEMENTS

E. INFORMATION DISSEMINATION

SCENARIO NOTICESTO MEDIA, WEB SITE ROADY BROCHURES NOTIFY DIRECTLY

STAFF, COUNCILLORS, KNOWALL AFFECTED

EMERGENCY SERVICES RESIDENTSBUSINESSES
El YES YES YES NO YES
E2 YES YES YES NO YES
E3 YES YES YES CONSIDER YES
MA1 YES YES YES NO CONSIDER
MA?2 YES YES YES NO CONSIDER
MA3 YES YES YES NO CONSIDER
MA4 YES YES YES CONSIDER CONSIDER
MI1 YES YES YES NO CONSIDER
MI12 YES YES YES NO CONSIDER
MI3 YES YES YES NO CONSIDER
M14 YES YES YES NO CONSIDER
C1l YES YES YES NO CONSIDER
C2 YES YES YES NO CONSIDER
C3 YES YES YES NO CONSIDER
C4 YES YES YES NO CONSIDER
L1 YES YES YES NO CONSIDER
L2 YES YES YES NO CONSIDER
L3 YES YES YES NO CONSIDER
L4 YES YES YES NO CONSIDER
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Performance M easurement and I ntegrated Transportation Management Systems
-A Traffic Operations Per spective-

John Walf, California Department of Transportation
A Call ToAction

Americais on the verge of arevolution in trangportation. But, where is Paul Revere warning us
of itsimpending arrival, and who will be our General Washington, someone with an avareness
of the lay of the land and an understanding that thiswar’ s battles will not be scripted by
traditiona old world theoreticians. Therevolution | refer to is the emergence of Traffic
Operations as the criticad mobility agent. There are no indicative events comparable to the
Stamp Act or the Boston Tea Party to point to, just the pernicious delay and its related
uncertainties we dl seem to accept, much like many failed to chalenge England’ sredtricting
rule until our very freedom and basic rights were threstened.

Before | go much further, | must admit that thereisa*“light in the Old North Church”, or at least
in Washington, D.C. in the form of the Federd Highway Adminigration and itsleadership in
developing an “Operations Vison”. Asexplained by the Federa Highway Administrator to the
ITS World Congressin Toronto, thismeans. “maximizing our investment in our current
transportation system and managing the performance of our future infrastructure’; and
“delivering integrated services to our customers - whether they are freight shippers, trangt user,
commuters, tourists or pedestrians’. Indeed, Operations itself, will be our Generd directing
future mobility campaigns, and there will be no star traffic operations program in this country,
without condderable system management, Sgnificant integration, strong partnership and red
performance aspects. It isno smal chalenge to fulfill the vison of people and goods moving
fredy and safely through a transportation system that is so seamless, it' sbardy visible.

The New World Order

There is no more potent issue driving better syslem management than the need for performance.
Thereis probably no better short-term payoff for improved system performance than better
system management. This paper accepts those statements as truisms and intends to ferret out
some issues related to Integrated Trangportation Management Systems and system performance
by describing the experience in aDOT Traffic Operations Dividon in Cdiforniaover the last
severd years in developing system management strategies anchored on performance. The
emphasis will be on traffic operations and performance measurement with the intent of showing
some of the nuts and bolts of performance measurement — the specific measurements, the data
sources, the processes used to develop and implement, and how they are expected to be used.
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System M anagement

Fird, let us congder the concept of system management. Systerm management is abroad term
that can be defined in avariety of ways. In the broadest sense, systern management isaview of
managing the state trangportation system as awhole, including al agencies, resources,
employees, customers, stakeholders and the infrastructure. It meansthat al parts must work
together for management of the system to be effective. In a narrower sense, system management
is aphilosophy about planning, programming, implementing and operating the Sate

transportation system o that the efficiency and effectiveness of the system isimproved. System
management requires full knowledge of system performance for day-to-day operations as well as
for identification of needed improvements.

Often system management can be misunderstood, or & least the focus, if the following systems
laws of nature are not considered:

A system isa set of
inter connected parts

But each part may be

2N / seen asa system itself....
_.L_.._)@
i

And thewhole system may beregarded
but onepart of alarger system.....

o e e e oy

Source: Urban & Regional Planning A Systems Approach

Let' s assume that the Trangportation System is awhole system and part of alarger sysem as
described above. We can choose to manage at any leve or part, eg. asingle program, asingle
mode, or asingle jurisdiction, but unilatera or limited approaches tend to limit the payoff. Our
falure to fully incorporate the broader societd goals and interests by looking only at
trangportation as an end gameto itself is ample evidence of the limitations of what amountsto a
partia systems gpproach. In Cdiforniawe are findly beginning to redlize we can't “manage’ a
highway system without integration of other modes, even if, we the highway system operators,
don't have jurisdiction in trangt etc.

Better management of the exigting transportation system dominated by automobiles has been an

issue since that domination arose post World War I1. Effortsfor better syslem management gave
rise to traffic operations functions that had more to do than sgning and sriping, merdly i-dotting
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and t-crossing for congtruction plans. By the time of the freeway revalts of the 60s and 70s, we
began to see management concepts emerging in the form of high occupancy lanes, ridesharing,
and even sgnals on freaways (at least on the ramps). More aggressive operations, particularly
control oriented efforts, have dways met stiff opposition and often advanced only in climates
where fisca or other congtraints encouraged nonttraditiond thinking. At one time highway, now
surface transportation, re-authorizations began to require broader system thinking over time, and
the post interstate era marked a clear shift to a systems orientation. Such shifts usualy engage
about as well astectonic plates do. The upheavd surrounding the federa cdl for management
systemsin ISTEA isample evidence. The shaking did not subside until the mandatory nature

was repealed.

Background — the Califor nia Context

Caltrans developed Transportation System Performance Measures in 1998
(http:www.dot.cagov/hg/ts p/tsom) in conjunction with previous, and in anticipation of future,
State Transportation Plan initiatives. In the case of the former this was a recognition of
deficiencies, while the later involves an opportunity in the new Plan in 2002 for amore effective
document. In reviewing the Cdifornia experience, you will see the ingredients common to most
performance measurement exercises.

The purpose of the Cdifornia performance measurement effort was twofold:

To develop indicatorsmeasures to assess the performance of Cdifornia s multi-moda
trangportation system to support informed transportation decisions by public
officias, operators, service providers, and system users (talk about integration!)

To establish a coordinated and cooperative process for consistent performance
measurement throughout Cdifornia(real integration)

The gods were:

To understand the role the transportation system playsin society (integration that
counts)

To focus on outcomes at the system leve rather than projects and process (performance
in the eye of the customer)

To build trangportation system relationships (partners) with clearly defined roles,
adequate communication channels, and accountability at dl leves

To better illuminate and integrate trangportation system impacts of non-transportation

Some of the impetus for the effort was:.

The Intermodal Surface Transportation Efficiency Act 1991
» A sysgem vision - “dl forms of trangportation in a unified, interconnected
manner”
> A cdl for better management with an eye on performance
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The Cdifornia Trangportation Plan 1993
» Executive Order - “Cdifornia s trangportation system should be a modern,
balanced, integr ated multi-moda network”
» “deveop appropriate trangportation system performance objectives and measures’
State statute
> “objective criteriafor measuring system performance’ as part of State
Transportation Improvement Program Guidelines

It was critical throughout the process to remind partners what performance measurement was and
dill is

- A glandard management function to help understand accomplishments

- A planning todl to improve investment andyss

- Customer-oriented as opposed to service provider-driven

- A genuine system perspective, as moddly blind as possible

- A lengthy, evolving process

- Vey dffectiveif thereisaclear purpose and smple set of metrics based on readily
obtainable data

andisn't;

- A panacea

- Anisolated exercise

- A magicd “Black Box”
Naive over-amplification
Usurpation of regiond authority

The bottom line was quite smple. Performance measures were essentia for system
management, and an opportunity for stronger, clearer partnerships (also essentid to system
management), and the right basic business practice.

The intent wasn't to measure an organization’ s performance, or the performance of any
individua mode, program or other sub-system, rather the total transportation syslem. Of course,
in laying out such a broad objective, the relationship between tota system performance and other
performance becomes very important, especidly if integration isto be smooth. Ultimately, dl
other performance gets harnessed by system performance, afact that was not necessarily
highlighted while developing consensus among various players.

Development of Performance M easures

It is never easy to get Satewide agreement on thingsin Cdifornia, adiverse state with an
economy larger than most nationa economies, and a palitica climate equaly complex.
Statewide planning efforts have dways been contentious, and, save the Freeway & Expressway
Pan of 1959, few plans have been sgnificant.

Cadltrans gpproached the development of performance measuresin avariety of waysto alow for
ample stakeholder and decision maker input.

109



A technica advisory group (Transportation Assessment Steering Committee or TASC ) was
established to asss in detailed development of system outcomes, indicators, measures, linksto
decision-making, data collection and terminology. The group consisted of representatives from
regiond transportation planning organizations, private interest groups, the Federa government
and Cdltrans programs and didtricts.

A Policy Advisory Committee (PAC) was convened to provide overal policy guidance and to
review and comment on the framework asit developed. The PAC was comprised of dmogt fifty
people representing various public and private interests in the Sate.

To obtain additional stakeholder perspectives, atwo-day conference to specifically address
trangportation system performance measures was organized and presented by the University of
Cdifornia. Several hundred attendees from across the State representing agencies as large as the
Southern California Association of Governments (SCAG) and the Bay Area Metropolitan
Trangportation Commisson (MTC) to small, rurd county governments came to Sacramento for
the conference.

Government, academic and private industry representatives were gathered from across the
country to discuss the topic with this wide spectrum of California transportation stakeholders.
The conference helped establish a common language for devel oping the measures, identify
critical issues and opportunities related to development and implementation of the measures, and
recelve input from a broad stakeholder community.

To supplement the findings from the conference, areview was aso conducted of existing
trangportation system performance measure frameworks from other sates and from Cdifornia
regiona trangportation planning organizations. The review sought to highlight the variety of
gpproaches taken and to identify areas of consistency in gpproach so that Caifornia might build
upon what others had dready accomplished.

Public input was received from meetings held in various cities to present findings and to solicit
reactions and suggestions. Forma presentations were made to severa regiond transportation
planning organizations and to statewide transportation committees

The development group laid out the following design criteria

Indicators must be easy to use/'smple to understand

Indicators must be measurable across al modes

Indicators must use existing data sources, and conform to existing performance activities
(Metropolitan Trangportation Commission, Southern California Association of
Governments, ITMSdready developed in Cdifornig etc.) where and whenever
possble

A key feature of the intended system was the need to both monitor existing conditions and
forecast performance based on potential improvements, i.e., a set of metrics for both operations
and planning, a performance measurement system that transcends traditionally separate
functions. The diagram below depicts this rdationship: outcome-based indicators reporting on
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system performance; proposed planning aternatives measured againgt those very same
indicators, and a decison made with performance in mind, then feeding back into future
performance monitoring with the hope of vaidating or re-cdibrating the prediction.

Action

INVESTMENT DECISIONS |7~ —7— 7 I

|

|

A |

T |
s <
) o
b Indicators g IS
P '8
zZ | =
o) * | 3
1 &
| )

Alternative :

Formulation 1

|

|

- A |

[ I
I'm
< . 1 <
o) Indicators @— outcomes 2
= (=3
o] ,
2 1 &
Z |2
® 1S

INFORMATION SYSTEMS <— - =

That same concept can be seen in the chart below which shows how performance monitoring is
used to drive reporting, but is used as well for red-time operations, and in turn, for planning
system improvements
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Findly the development group determined the following outcomes to be the important results
used to measure system performance:

MOBILITY/ACCESSIBILITY -- Reaching desired degtinations with relative ease within a
reasonable time, at a reasonable cost with reasonable choices.

RELIABILITY —Thelevel of variability in trangportation service between anticipated (based
on scheduled or normd travel) and actud travel.

COST-EFFECTIVE -- Maximizing the current and future benefits from public and private
transportation investments.

SUSTAINABILITY -- Preserving the trangportation system while meeting the needs of the
present without compromising the ability of future generations to meet their own needs
ENVIRONMENTAL QUALITY -- Helping to maintain and enhance the qudity of the
neturdl and human environment.

SAFETY & SECURITY -- Minimizing therisk of accidents, death, injury, or property loss.
EQUITY -- Fair digtribution of benefits and burdens

CUSTOMER SATISFACTION -- Providing transportation choices that are convenient,
affordable and comfortable.

ECONOMIC WELL-BEING - Contributing to economic growth

In relative terms, it was a piece of cake to agree on the outcomes, compared to the effort to
identify specific indicators to be used for the actud performance report card and to develop the
implementation plan. Both activities are till underway.

Theinitid set of indicatorsis depicted as follows:

System Performance Performance Transportation

Outcomes Indicators Outputs

*mobility and «delay (lost time) <« number of lanes
accessibility =travel time <lane capacity
reliability ~variation in travel ~on-time transit

=cost effectiveness time performance
=economic well-being =benefit cost ratio «fares

esustainability ~accident rates emode split
~environmental quality =household <vehicle miles traveled
~safety and security transportation costs ~average speeds
eequity <speed variations
~average vehicle
occupancy

= incidents
ecustomer satisfaction *passenger survey- - accidents

based customer

satisfaction index

Asyou can see, outcome-based performance measures as direct quantification's of the desired
results, are dmost non-existent. Performance indicators are ussful when adirect measure ether
does not exist or when it is chegper and more efficient to track a surrogate. Except for customer
satidfaction, Cdiforniais relying on indicators for performance assessment, but it is not

forgetting the actud outputs that one way or another are responsible for outcome production.
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Decision Making Linkage

As noted earlier, Cdiforniawanted atoolkit for arange of decison-makers, in asense, avery
ubiquitous approach. Initid efforts have focused on the traditiond transportation planning and
programming processes as shown below. Planners are working to incorporate performance
measurement into the regiond and statewide plans which often include projects, more like a
program. Y €, there has been a strong reluctance on the part of regions to apply performance
measurement at a project level, opting instead for an aggregated gpproach in the full plan or

program.

L et P Proguomining

e
\\m State Plan . — - STIP
AV ITSP - SHOPP
W SHOPP Plan
Modal Plans

B

S " Regiona Plan

= RTIP
! | - District Plans

- % ITIP
rh

=
i

Interregional Transportation Strategic Plan (I TSP) State Transportati on |mprovement Program (ST1P)
State Highway Operation and Protection Program (SHOPP) Interregional Transportation
Improvement Program (I T1P)

It is questionable whether plansin aggregate can produce noteworthy performance
improvements, if the individua project components are not scrutinized under the same
performance microscope.

It was never intended for performance measures to replace political acumen and thereisa
continuing need for political processes to weigh the merits of al outcomes, because thereis no
built-in mechanism for weighing one outcome indicator againgt ancther. The aggregate vaue
has to be interpreted by the decision maker. Safety and preservation or maintenance are
Satutorily prioritized in Cdifornia, but there till is balancing done between dl programs and we
have yet to see performance measures impact in this area.
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System Management — The Real Context

In 1999, the Cdtrans Traffic Operation Program devel oped a Strategic Plan — “Managing for
Safety & Mohility”, which embraced the performance-based transportation planning approach
which ultimately appeared in NCHRP Report 446
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N
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. Q i Requires
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Requirements for-...

Provide
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New or modified
trangportation planning
[ dementsto provide
performance-based
planning process

Utilized by...

Functiona integration within mgor organizations, cross-organizationd integration and

operation, and, findly, jurisdictiona integration, will be instrumental to improved system
management and performance. All are essentid to successin the emerging system management
era. Itisclear that Cdifornia needs a sysem management master plan comparable to its 1959
Freeway and Expressway Plan; i.e. just asit took vison sufficient for political commitment and
staying power to implement or build the highway system, so too will it require avison for
system management that commits the state to along term program for system management. The
Operations Strategic Plan has identified the need for multi-jurisdictiond relationships that yied
the equivaent of the sysem management and coordination evident during the Los Angeles
Olympics. Inthe latter case, it was accomplished by bringing the critica players together to
share decisons and prevent individua decisions from co-opting overal system performance.

The integration and coordination of the various functions within the Department has dway's been
achdlenge particularly for implementation. The Operations Strategic plan marked a step
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towards achieving some of that coordination, both in the emphasis on performance and the
bridging of various planning activities as depicted below:

Caltrans Strategic Planning Environment

Caltran:
Strategic
Plan

Traffic Operations
Program

Strategic Plan
(STATEWIDE TOPS)

Multi-District Plans
(REGIONAL TOPS)

District Plans

Ongoing InitiativeSCAATS, ITS Deployment Plans, Transportation IN\

caltrans sirategic planning environment-2.vsd

The message was and is quite Smple. Departmenta strategic planning and State transportation
planning had to be in step. The Traffic Operations Strategic Plan, heeding the Department’s
Strategic Plan cdl for “system optimization” was the beginning of a processto ingtitutiondize a
system management approach to operations that can only work when it isintegrated across dl
functions, much as depicted in the NCHRP report. How isit we seem to have avoided such a
ample concept for so long:  sound planning, leading to better programming, resulting in
delivering the right improvements, al anchored on performance.
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Cdltrans has a so been developing a System Management Strategy, known as“TOPS’ asan
initid skirmish in the aforementioned “ operations’ revolution. Asyou can seein the diagram
depicting system management, TOPS reinforces the foundation of system management — system
evaudion..
“TOPS” SYSTEM MANAGEMENT

It dso advocates build out of an intelligent
system to support aggressive system
management sarting with improved evauation
and monitoring, enabling more aggressive
control gtrategies while offering red-time System

Expansion

information, identifying the improvements that
will impact performance, be they operationd in
nature or additiona capacity. All of thiswithin mprovements

H HH 1 raveler ration
the complicated politicad context of a myriad of

partnerships which must address the crux of the
matter — demand.

System Monitoring
and Evaluation

This critica factor is better seen in the following spin on “TOPS’: keeping the systemin
ba ance by addressing demand ether by managing around it, operating through it or expanding
to accommodate it.

OFERATIOINAL
IMEROVEMENTS

../ s
Y "o DEMARD ¥
ARACENETR __\*vb

POINT OF
_FREEORMANCE
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Data Needs

Sound information is the foundation for sound management. Good datais a non-subgtitutable
ingredient to awell-prepared and functioning management information sysem. In Cdifornia's
performance measurement case, we established a design criterion which required a dependence
on exiging data. Fortunatdly, we have been developing red-time information capabilities for
over aquarter century, and will soon have an extensve data collection network in urban areato
provide datafor the critica mobility/accessibility and reliability measures indicated eerlier.

There have been congtant debates over which technology to pursue and how expensiveit isto
deploy. Cdltrans has an effort underway to prepare data specifications for detection systems, i.e.
functiona requirements primarily from the planning and operations programs (with design,
congtruction and other consderations). The intent is to integrate data collection efforts across
functions and programs. It isaso the first step in developing a detection plan to support the
buildout of an intelligent trangportation system.

The good newsis, as the chart below reflects, that we can meet multiple objectives with asingle
system, in this case traffic census volumes reporting (currently a partidly stand done data
collection system) and traffic management systems.

ATMS vs Census Daily Total

150000
« 100000 \V/\VA\/\ /\ m
§ ~ \/ V
O 50000 ,\J
O T T T T T T T T T T T T T T T T T T T T T T T T T T T
<@ w4 9 88 5§ 2 &g 84 W K

405N, PM 3.82, Feb 2001 H

The bottom lineisthe ATMS data. The gap in data for the first week of February highlights
another potentia problem, i.e. the rdiability of your collection system. Detector ations not
reporting is a performance issue unto itsdf. Suffice it to say that moving to a new generation of
data systems s a birthing experience not without labor and pain.

On thefollowing pageistheinitid draft of a chart showing the key needs and estimated
performance levels. Theintent isto find opportunities to deploy an intelligent transportation
system infrastructure which accommodates as many of the needs with as few systems as
possible. Thiswas met with universal scorn in some corners ranging from over-smplification to
impossible. We are working to map the connections in more detail and probably identify
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multiple sandards for different conditions, e.g. urban/rurd, gradudly raising the bar to capture

good travel time and origin/destination data from our detection system.

DRAFT KEY FUNCTIONAL DATA NEEDED

AND LEVELS OF DATA ACCURACY*

Data Levd of Performance Primary Need

Occupancy + 5% error for 30 second aggregates Ramp Metering

Volume + 5% error for 30 second aggregates Traffic Studies and Census

Classfication + 2% error Truck Counts; Pavement

(vehicle type) Studies

Speed (measured at | + 10%, unless doing travel time and O&D Sngle Loop Station Speed

single gation) will need higher accuracy Accuracy

Vehicle Locator 3 meters Lane Postion

Trave Time + 5% error between gations Traveler Information

Origin & 99.8% accuracy between adjacent sensor Determination of Trip or

Dedtination (O/D) gaions Route O/D

Incident 98% in detection and direction Timely Incident Clearance

Weight Operates 99% of time Accuracy of 95% Pavement and Truck
Studies

** Passenger 90% correct SOV Identification HOV sudies

Occupancy

**Emissons + 5% error Environ. Sudies

*Based oninterna program’s needs, but need to be validated per matrix attached
**Need to be addressed separately

My MeasureisBetter Than Your Measure

Few of the transportation outcomes identified earlier are directly mesasurable and require
indicators for performance as opposed to direct measures (exception is customer satisfaction). In
looking at the various performance measurement exercises underway naiondly, it iseasy to
discern amilarity in focus. While the formats and use of terms may vary widdly, the results
deemed important differ very little (mohbility, reliability, safety, environment, equity etc.)

However, acommon end doesn't seem to dictate acommon means. There are two dimensions to
this phenomenon: quantity and scale. 1t isn't merely aquestion of how many. Itisaso anissue
of where and when. In Traffic Operations at Cdtrans we are responsible for supporting the
Statewide Performance Measurement effort by reporting the State Highway System contributions
to performance in the critical areas of mobility and rdigbility aswdl as safety. For overdl
reporting purposes, thisis not very complicated. We tabulate travel times and delay and look at
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the variagbility. For managing our program, i.e. connecting the various activities undertaken
within Traffic Operations with these critica reaults, it is another maiter. While the generd
dictum of measure as little as possible works at the outcome levd, it isamost impossible at the
output level where actual production hasits geness. Congder the following example:

TRAVEL TIME
PeM S / A
A \ DELAY
Excess Demand Incident Duration
A
Incident Response
Metering
HOV Utilization Incident Detection
............. v

Reliable Detectors

Note! PeMSis a performance measurement tool drawing data from loop detectors

The previous example highlights but afew of the activities in Operations done tha hdp

determine system performance. In order to understand how effective individual system
management strategies or tactics are you need to measure a the various levels. Y ou aso should
be tracking efficienciese.g.; if your detectors aren’t working, it is unlikely you'll discover your
problems as quickly as you could. If you don’t respond and clear quickly, you can't expect to
minimize dday. Whiledl of thisis patently obvious, | must confess, we have yet to build this
integrated and layered approach to performance measurement in Cdifornia. Nonetheless, we are
working to integrate a host of activities to improve system performance as measured by travel
time.
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IDEAL
TRAVEL h TRAVEL TIME
TIME

r DELAY 1
MANAGEABLE 1 EXCESS
DEMAND DEMAND

INCIDENT OPERATIONAL HOV UTILIZATION
RAMP DETECTION IMPROVEMENTS
METERING ALTERNATE
INCIDENT NEW CAPACITY MODES

RESPONSE

TELE-COMMUTING

TIME SHIFTS

The second example above shows how additional elements comeinto play. Yet, it isdill far
from the complete picture of al the activities that influence travel time. How about land use and
access management for starters.

The point cannot be overstated. No matter how much you gtrive for smplicity, complexity
prevails. Genuine systems approaches cannot avoid complex inter-relationships.
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Transportation System Performance M easures:
Status and Prototype Report

State of the System Report

In October of 2000, Catransissued a
“prototype’ of a State of the System Report to
demongtrate how performance information can
be collected, reported and communicated.

This prototype is avalable a
http://www.dot.ca.gov/ha/tsip/tspm

and is not intended as a decison making
document, yet. It coversonly four outcomes
and highlights integration as a sgnificant
chdlenge

“ Full implementation of system performance measures faces a second set of
challenges, namely to integrate performance measurement into the planning,
programming, operations, and project development processes. Ultimately, decisive
information generated through performance measurement will influence decision
making within Caltrans. For performance measurement to truly become effective, it
has to permeate the entire organization and be incorporated into short and long
range planning products, operational analysis techniques and documents, priority
setting for programming, and project development activities. A key challenge isthe
continued management support for performance measurement.”

It is expected that this prototype will evolve into aroutine report card for transportation in
Cdifornia, not unlike the federd efforts a the nationa level. The prototype iswell over one
hundred pages, not a very propitious omen for those hoping for afew smpleindices like the
Dow Jones Average or aweather forecast.

Lessons A Learning

The maximum benefits from better systlem management will not be redized until considerable
integration is achieved. Performance measurement can and should be the lingua franca for such
integration, with mutualy acceptable and well-defined outcomes acting amost like common
denominators. To achieve such a state of system management and performance measurement is
along and arduous journey. The following pitfals assure that:

Data Avalability — While it is comforting to follow design smplicity by reying on exiging

data, itisn't dwaysredigic. Exigting datais often weak or scarce, and parochid preferences
can be genuine obstacles, e.g.; disdain for HPMS, lingering legecy systems by definition
anti-integration, and lack of support for an Intermoda Transportation Management System
developed by Cdtrans prior to performance measurement effort.
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Integration across Jurisdiction with Loca/Regiond Efforts— Another essentid ingredient,
posing quite a challenge. Not unlike the propengty for distinct modding efforts from region
to region, most parts of the State claim * uniqueness’ and a need for speciaized assessments,
opting for less than full integration with the State effort.

Ability to be Truly Moddly Blind — Don't fool yourself and think that indicators can span the
moda divide. Most modes will require indicators tapered to their own circumstances, eg.
on-time performance for trangt rather than an outright travel time comparison.

Interndizing All Exterrdities— It is very difficult to define broader socid godsin easly
measured terms. No oneistruly againg livable communities or sustainability, but thereis
disagreement as to what they mean and how we can measure them. We have alot to learn
and must continue the didogue, no matter how frugtrating, in search of acommon
understanding of the greater good.

Absence of a True System Manager — Different states and different metropolitan regions
have varying issues to confront in developing integrated management systems.  Some regions
and dates have it easier than others, particularly those places less balkanized. Clear
definitions of roles and respongibilities are inescgpable if the multi-party transportation
environment most places face is to produce in asystemic fashion. The Olympic effort in Los
Angeles was advanced by the designation of what amounted to a“czar”. Such command and
control gpproaches aren’t dway's popular, but some thought should be given to assgning
overdl system management to a single agency with sufficient authority and resourcesto
execute effectively.

Customer as Co-Manager — American travelers are savvy, if not dways sensble. Traveler
information is needed to reinforce the former, and public education and outreach isamust to
minimize the latter. Failure to appreciate the value of metering, pricing and high occupancy
drategies will result in resstance to better management.

Conclusion

Y ou can't have system management without extensive integration. Y ou can't have extensive
integration without common platforms for establishing gods, objectives and performance
measures, and you can’'t have either without commitment and leadership.

When we findly tired of the rule of George |11 and set out on our own, we didn’t abandon much
of our Anglo-Saxon heritage. So too today, as many cal for the head of the current king — the
automobile, we will retain the benefits of that mode, while managing our syssem more

efficently.

We have begun to hear the shots at Lexington and Concord Bridge. Must we endure aValley
Forge before we reach our Y orktown?
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