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TECHNICAL MEMORANDUM

Downtown Orlando ITS Master Plan

Date: April 23, 2007 Project #7979.2

To: Chatles Ramdatt, P.E., PTOE
From: John R. Freeman, Jr., P.E., PTOE and Cade M. Braud, P.E., PTOE

cc: File

Introduction and Purpose

This memo provides a concept plan for the implementation and funding of Intelligent Transportation System
(ITS) devices in the downtown Orlando area. The major objective of this plan is to improve the City’s ability
to deliver effective and efficient transportation to its residents, employees, and visitors. Some of the plan’s
stated goals are to:

e Address the need for a higher level of redundancy in the fiber optic communications in the
downtown area;

e Evaluate the existing signal system and the central software capabilities for expansion of the ITS
system;

e Expand the City’s capabilities for managing the congestion and parking associated with downtown
events;

e Expand the deployment of cameras and the placement of variable message signs (VMS) to expand
driver information;

e Improve the City’s ability to manage both recurring and non-recurring congestion on city streets;

e Integrate the City system with the OOCEA and FDOT systems to provide travel times for certain
trips

One particular outcome of this plan is to identify potential projects within the City that will further expand
the capabilities of the existing system.

The memo begins with a summary of existing conditions within the study area. As shown in Figure 1, this
area is bounded by Ivanhoe Boulevard and Gore Street to the north and south, respectively, and by Division
Avenue and Summerlin Avenue to the east and west, respectively.

The memo also considers basic concepts from the Downtown Transportation Master Plan. The memo
concludes with the identification of appropriate ITS devices for the downtown area to meet the stated goals
as well as a conceptual layout plan for these devices. Short term and long term implementation strategies are
also included.

Existing Conditions

Existing conditions within the study area were determined from a variety of data sources including the City of
Orlando, the Florida Department of Transportation (FDOT), and the Orlando-Orange County Expressway
Authority (OOCEA).
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Initially, the project team requested the following information from the City of Orlando:

e Aninventory of existing downtown fiber optic cable installation
e Mapping and aerial photography of the downtown area

e  GIS layer of downtown signal installations with summary of controllers, cabinet type, and installation
of emergency preemption equipment, if applicable. This also includes programmed improvements or
planned installations of signals

e Description of the existing traffic signal system central software and additional modules
e Locations of existing cameras and VMS
e Copies of existing transportation plans for special events occurring in the downtown area

Several meetings were held to discuss the project and its data needs. These included:

e A meeting with the City of Orlando Parking Facilities Manager to obtain information regarding the
existing parking facilities and their desire to use ITS within the parking management system

e A meeting with members of the Traffic Management Center (TMC) and traffic signal maintenance
shop to discuss existing operations including the number of staff and levels of the different positions
(i.e. engineers, technicians, etc.) and the program to retime existing signals in the downtown area

e A meeting with OOCEA to obtain information regarding their future plans for ITS on SR 408 along
with the location of their fiber system and the availability for integration with the City of Orlando
system

e A meeting with the consultant preparing the Downtown Otlando Transportation Master Plan to
determine the requirements from the plan that need to be considered in the ITS master plan

e A meeting with the Regional Traffic Management Center (RTMC) staff and FDOT to obtain
information on their existing and future I'TS system.

A summary of the existing conditions data collected during the development of this plan is provided below.

Traffic Management Center

The City of Orlando manages most of its signal system from the TMC. The center was visited to obtain
information regarding existing operations. The discussions during this tour included hours of operation,
current staffing levels, layout of the facility, signal system management, sharing of information with FDOT,
and security.

The operation of the TMC is 24 hours per day and seven days a week. The staffing levels include two
engineers (a Civil Engineer and a Signal Systems Engineer), five full-time computer operators, and two part-
time computer operators. It was also noted that the facility has room to accommodate an additional two
engineers and that the City is currently seeking to fill an engineering position for a Transportation Systems
Manager.

Staff responsibilities for the various TMC positions were also discussed. The Civil Engineer develops signal
timings and addresses complaints received from the public. The Signal Systems Engineer also addresses
complaints received from the public. In addition, the Signal Systems Engineer reviews plans and performs a
variety of TMC management duties of projects, signal systems, documents, communication systems, and
databases. The Computer Operators monitor the signal systems and take calls from the public.

As shown in the picture following this page, the layout of the TMC includes 12 video screens and an open
area where the computer operators are located. The TMC also has offices for the engineers. The City’s
Emergency Operations Center is co-located in the same building as the TMC and includes Fire

Kittelson & Associates, Inc. Orlando, Florida
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communications (call takers, dispatchers), Police communications (call takers, dispatchers), 911, and the
Office of Emergency Management. These other departments are located in separately from the TMC.

City of Orlando Traffic Management Center (TMC)

Information regarding signal system management was also provided. From this information, it was
determined that there are a total of 427 signalized intersections within the City of Otlando and that 399 of
these intersections are under TMC management. The intersections not under TMC management are mainly
located in outlying areas or within neighborhoods. The City relies on trouble calls at these intersections.

The City’s signal system is divided into control sections. The ITS master plan study area includes 83
signalized intersections in portions of five control sections. These control sections include: Zone 5 (Corrine),
Zone 6 (Parramore), Zone 7 (Downtown), Zone 8 (Thorton Patk), and Zone 10 (South Orange). Figure 2
provides a summary of the existing signalized intersections within the study area. These intersections
primarily operate fixed time and without master control.

Streetwise is the traffic signal system software currently being used to remotely monitor signalized
intersections from the TMC. The City is generally satisfied with this software and its capabilities at the
present time. The latest generation of Streetwise, ATMS.NOW, was released in the last two years and is being
used in other locations such as Seminole County. In order to get a better understanding of the capabilities of
ATMS.NOW, the Seminole County TMC was toured. It was found that the upgraded software offers several
enhancements over the Streetwise software.

Traffic signal retiming was discussed during the tour as well and it was learned that the City tries to retime
traffic signals every 3-5 years. It was also learned that an existing Synchro model of the downtown core was
recently expanded and updated for the Downtown Orlando Transportation Master Plan.

The TMC and the FDOT Regional Traffic Management Center (RTMC) share information via a direct fiber
connection between the two facilities. This allows the City to monitor some of FDOT’s field cameras from
the TMC.

Kittelson & Associates, Inc. Orlando, Florida
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Security was also discussed during the TMC tour. Security procedures at this location include card access for
entry into the gated complex as well as entry into the building where the TMC is housed. There are also
generators that can be used for power during emergencies.

Traffic Signal Maintenance Shop

The City’s traffic signal maintenance shop was also toured. Information gathered at the maintenance shop
included hours of operation, staff levels and responsibilities, and future plans.

The traffic signal maintenance shop operates from 6 am — 6 - T"’ﬁ_ %
pm, Monday through Friday. The staffing levels at the shop -
presently include nine technicians and two locators. The
technicians perform traffic signal maintenance similar to the
work shown in this picture. The locators, on the other
hand, mainly are involved with verifying and locating utilities
in construction projects. It was noted that one of the
locators is trained to work on intersection to intersection
communication (fiber). However, it was learned that most
fiber installations and maintenance are performed using
contractor services. The future plan is to have more
technicians trained on installing and maintaining future fiber
optic cable. The maintenance shop also plans to purchase
fiber installation and maintenance equipment for their
technicians and a van for performing fiber work.

The future expansion of the signal system was also
discussed. It was noted that the City adds an average of five
signals per year to their system. An evaluation of the overall
(maintenance shop, TMC) staffing needs which considers
this data is provided later.

Traffic Signal Controllers/Cabinets

The types of traffic signal controllers and cabinets within the downtown area was obtained from the City to
determine the need for upgrades with the implementation of an ITS plan. It was found that the City mainly
has installed NEMA TS2 controllers manufactured by Naztec within their downtown signal system. The City
indicated that they previously experimented with a different type of controller (2070s) on Orange Ave
(Colonial to Central). These controllers were installed with the fiber optic cable project along this corridor.
However, they were not using the capabilities of these controllers and changed to Naztec NEMA TS-2 with
Ethernet. Other than at these locations along Orange Ave, the traffic signal controllers within downtown do
not have Ethernet capabilities. However, the City indicated that they will be procuring more NEMA TS-2
controllers with Ethernet in the future. As described later, there is a minimal upgrade (approximately $1.300
per controller) cost to equip Ethernet on existing controllers that presently do not have this capability.

The existing traffic signal cabinets (Type 5) within downtown were also discussed. It was learned that most of
the existing cabinets were installed with the original UTCS system and may not have sufficient space for the
installation of additional equipment for ITS putposes.

The existing traffic signal cabinets do not have generator connections to supply backup power. In
discussions, the City expressed an interest in the installation of these connections with future upgrades.

Kittelson & Associates, Inc. Orlando, Florida
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Vehicle Detection

The existing traffic signal system in downtown operates mostly without vehicle detection (e.g. fixed time).
The City’s has expressed interest in migrating to a more responsive signal system with vehicle detection in the
next two to three years. This would allow better response to changes in traffic in the downtown area and
provide an increased number of signal timing plans.

Emergency Preemption

The City uses an infrared technology (Opticom) for emergency preemption along corridors outside of the
downtown area. Although emergency preemption is not presently used downtown, the City is seeking grant
money for this purpose. The fire department has requested that the City consider a change in emergency
preemption technology from infrared to a GPS based system. This technology has been installed in Broward
County and offers several enhancements over the existing system including turn signal detection and lower
installation costs.

It should be noted that a negative of emergency preemption within downtown areas is the potential impacts
on traffic signal system operations.

The City is in the process of exploring the GPS technology with Broward County and discussing its use in
downtown areas. The costs and potential benefits/impacts associated with emetrgency preemption are

therefore not considered in this plan.

Public Parking Garages

A meeting was held with the City’s parking division to gather information about existing parking facilities and
operation as well as to discuss future plans. The potential integration of the City’s downtown parking system
into the downtown ITS master plan was also discussed.

The existing parking facilities considered in this plan were limited to city-owned parking garages. Presently,
there are eight city-owned parking garages located in downtown with two additional garages planned by 2008.
The locations of the existing garages are shown in Figure 3. The number of spaces for each of the existing
garages is summarized below.

e Courthouse Garage — 1,503 spaces

e W. Washington St Garage — 502 spaces/W. Central Blvd Garage — 605 spaces
e Library Garage — 582 spaces

e  Administration Center Garage — 860 spaces

e City Commons Garage — 2,213 spaces

e Orange Count Garage — 1,000 spaces

e Centroplex I Garage — 603 spaces/Centroplex II Garage — 513 spaces

e  Church Street Garage — 1,056 spaces

The potential integration of the parking system into the downtown ITS master plan focused on the use of
VMS to direct motorists from priority corridors to garages during events. The installation of these signs
provides an opportunity to disseminate information on parking locations and availability during events. It
was discussed that counters are installed at garage entrances and exits. However, these counters are not used
during events. Instead, the revenue control system is bypassed and parking is paid at a flat rate upon entering
a garage during events. Hand-held counters are used to keep track of the number of entering and exiting
vehicles. This operation allows more efficient egress from the facility following the event.

Kittelson & Associates, Inc. Orlando, Florida
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In order to integrate the current system with VMS, the counter technology would have to be modified to
automate the differential parking counts during events. This can be easily done by adding either loop or video
detection at the entrance/exit of the garages to monitor garage counts. This information can be feed back to
the TMC by the new fiber lines to have a current count for display on the VMS.

The use of cameras for surveillance was also discussed. It was found that the Parking Division presently uses
roving security guards in place of video. Video has been used previously in the Church Street garage but is no
longer in use.

During events, incidents are monitored by observing traffic conditions from buildings. A current limitation
of this method is that no system exists for making real time changes to traffic patterns when incidents occur.

While the parking division has no future installation of video cameras planned, it was acknowledged that
cameras could help monitor congestion levels before and after events and respond to incidents.

Future plans were also discussed with the Parking Division. These include fiber optic cable upgrades to
provide real-time uploading of field data such as credit card payments from master meters. The City is
currently moving forward with connecting the city-owned parking garages with fiber to the existing fiber
network. In addition, Phase I (Inventory) of a downtown parking study has been completed. The second
phase of the study is waiting on the design/build team selection and will identify future parking facility needs.

Freeway Incident and Special Event Management Plans

The downtown area street network includes several streets that are used as primary detour routes during
cither freeway incidents or special events. These streets were identified from detour maps provided by
FDOT (District 5) and the City of Otlando. The placement of VMS was considered along the identified
streets to provide detour information to motorists related to downtown events or 1-4 closures. In addition,
VMS was considered along these streets to provide information to motorists on the locations of public
parking garages and parking availability at these locations.

FDOT provided detour maps for I-4 closures related to unplanned incidents. These maps include detour
routes for incidents that occur along different sections of 1-4. The sections relative to the study area include:

e DPrinceton St to Colonial Dr
e  Colonial Dr to Kaley St

The primary and secondary alternate routes within the study area that have been designated for each section
were identified. It should be noted that the I-4 detour plans are currently being updated by FDOT and
revised detour plans were not available prior to the completion of this memo.

In addition, detour routes were identified from maps provided by the City of Orlando for the following
special events:

e DPost-Event plan at TD Waterhouse where attendance exceeds 10,000
Citrus Bowl Parade

July 4% Fireworks at the Fountain

Pride Parade

Martin Luther King Parade

University of Central Florida (UCF) Parade

Veteran’s Day Parade

Downtown Triathlon

Festival Calle Orange

Kittelson & Associates, Inc. Orlando, Florida



Downtown Orlando ITS Master Plan Project #7979.2
April 23, 2007 Page 10

e (Citrus Bowl
e  Football Game at Citrus Bowl

The most commonly used detour routes and their usage for planned and unplanned events are summarized in
Table 1.

Table 1 —-Detour Routes

Detour Routes
North - South East -West
Garland | Hughey | Orange | Parramore | Summerlin |SR 50 (Colonial| Livingston | Robinson
Ave Ave Ave Ave Ave Dr.) St. St. South St.
TD Waterhouse (Post-event) X X X X X
Citrus Bowl Parade X X X X X X

|2

E July 4th Fireworks at the Fountain X X X X X

LE Pride Parade X X

=]

2 |[Martin Luther King Parade X X

§ University of Central Florida (UCF)

QO Homecoming Parade X X X X X
Veteran's Day Parade X X X X X
Festival Calle Orange X X X X

"Citrus Bowl X
TOTAL 7 4 3 2 4 5 2 3 5
239
3 & [[Colonial Dr. to Kaley St. X X
17
o
T G [Princeton St. to Colonial Dr. X X X
TOTAL 1 1 1 0 0 2 0 0 0
GRAND TOTAL 8 5 4 2 4 7 2 3 5

Note: X indicates use of corridor as a detour route for designated event/ closure.

As shown in this table, streets have varied uses periodically as detour routes. The usage levels for the
identified streets were grouped into low (2), medium (3-4), and high (5-8). A graphical summary of detour
route usage levels for each street and their proximity to city-owned parking garages is shown in Figure 4. The
installation of VMS will be considered along streets with high detour route usage levels.

ITS Devices

Existing ITS devices are located within the study area along both surface streets and freeways. As described
below, these devices are operated by the City of Orlando, FDOT, and OOCEA.

Downtown Orlando

There are four intersections within downtown whetre video cameras have been installed. These locations
include:

e  Garland Avenue at Church Street

e Colonial Drive at Magnolia Avenue
e Orange Avenue at Livingston Street
e South Street at Rosalind Avenue

Kittelson & Associates, Inc. Orlando, Florida
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An example camera at the intersection of Orange Avenaue at Livingston
Street is shown here. The City indicated that the cameras at these
locations have had maintenance issues. Therefore, these cameras will be
identified for replacement as part of the I'TS master plan.

The intersection of Anderson Street and Boone Avenue had a VMS that was recently removed due to
construction planned at this intersection as part of the on-going I-4/SR 408 interim interchange
improvements project. An example at another location in Seminole County is shown here.

SR 408

SR 408 also has existing ITS devices. SR 408 is operated by OOCEA as a tolled facility that serves east-west
traffic. Sections of SR 408 near downtown are presently being widened and the I-4/SR 408 interchange is in
the interim improvements phase of a construction project. This stage of the project will reconfigure several
interchange ramps and adjacent surface streets and has an expected completion date of 2009. The ultimate
configuration is planned to be completed in 2015.

The existing I'TS devices along SR 408 include cameras, VMS, travel time readers, a redundant fiber network,
and a toll collection system. A meeting was held with OOCEA to obtain information about these devices and
to assess the potential for integrating the City’s ITS master plan with the SR 408 system.

OOCEA installed forty nine cameras (analog) within their system in late 2004. The video from these cameras
is transmitted back to both the OOCEA office and the FDOT RTMC for monitoring purposes. A portion of
the cameras within the OOCEA system can be monitored from the City’s TMC. The goal is to provide the
City TMC with monitoring access to all OOCEA cameras.

OOCEA currently has four VMS in operation along S.R. 408 which are located west of 1-4.

Travel times are collected along SR 408 with AVI transponder readers. This information is transmitted back
to the RTMC and provided to both FDOT’s conditions reporting system and the 511 system.

The existing fiber optic communication infrastructure was also discussed. This includes a redundant system
of eight conduits on both sides of SR 408, SR 417, SR 429, and SR 528. Generally, one conduit is being used
while the remaining conduits are empty for future uses. There are 72 strand single mode fiber optic cables
within the occupied conduits. OOCEA has provided FDOT with 24 strands (12 strands on each side) of this
fiber which can be used for transportation purposes. FDOT is using part of this fiber allotment to monitor
cameras along the system from the RTMC. The remaining fiber strands on each side are used by OOCEA.

Future plans for the OOCEA system was also discussed which includes the installation of 35 VMS by 2007.
OOCEA also plans to have roughly 150 cameras along their system by the end of 2007.

Kittelson & Associates, Inc. Orlando, Florida



Downtown Orlando ITS Master Plan Project #7979.2
April 23, 2007 Page 13

14

The downtown area is also served by I-4, a facility oriented in a general north-south direction. This facility
also has cameras, VMS, travel time readers (using AVI technology), and a fiber network. A meeting was held
with FDOT at their RTMC to discuss these devices.

During this meeting, it was learned that a variety of technologies have been installed along 1-4 to provide
travel time information to motorists via VMS. The goal is to replace all of the various technologies with the
SunGuide system and install additional AVI readers. This migration to SunGuide has been initiated within

District 5 for the new system being installed on 1-95 in Brevard County.

FDOT also indicated that, in addition to providing travel times, existing VMS are used to alert motorists of
incidents and to direct motorists to I-4 exits where shuttles can be accessed during events.

Fiber has been installed on the east side of I-4. The use of this fiber for the downtown I'TS master plan is an
option.

Improvements are also planned to I-4 within the downtown area.

Communication Network

The existing fiber network within the study area is shown in Figure 5. This network runs generally along
Colonial Drive, South Street, Orange Avenue, and Central Blvd. The network also includes a spur from
South Street that provides a direct connection to City Hall.

In addition to the City’s fiber network, there is fiber along 1-4 and SR 408. However, there is no connection
between the City’s fiber network and the I-4 and SR 408 fiber.

Projected Conditions

Projected conditions within the study area were also considered in the ITS master plan. These conditions
were obtained from the Downtown Orlando Transportation Master Plan. This plan was completed during
the preparation of this memo and adopted by City Council in December 2006. Basic concepts from the draft
plan were considered in the ITS master plan. Some of the basic concepts include transit and intersection
improvements, enhanced network connectivity, converting streets from one-way to two-way, and projected
traffic conditions.

In discussions with the City, it was believed that downtown ITS should be planned to have the flexibility to
support these basic concepts. It also discussed that refinements to the I'TS master plan could be undertaken
following adoption of the Transportation master plan.

ITS Improvements Plan

The stated goals of this plan were present previously. To meet these goals, improvements to the existing ITS
system were identified. These improvements considered:

e Identification of Priority Corridors and Intersections
e Upgrade and expansion of System Components

o TMC

0 Traffic Signal Controllers/Cabinets

0 Vehicle Detection

Kittelson & Associates, Inc. Orlando, Florida
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0 VMS
0 Cameras
0 Communication Network

e Staffing
e Integration

A summary of recommendations for each is provided below.

Priority Corridors and Intersections

Based on the data obtained during this development of this plan, corridors that consistently serve important
functions in the downtown transportation system were identified. These functions include serving recurring
and nonrecurring congestion, serving as a detour route during planned or unplanned events, and providing
primary access to I-4, SR 408, and major arterials that lead into and out of the downtown area. The identified
priority corridors and intersections are shown in Figure 6.

The placement of ITS Devices will focus at these locations given their importance in the downtown
transportation system.

Upgrade and Expansion of System Components

Improvements to the various ITS components were also identified as described below. These components
include the TMC, traffic signal controllers/cabinets, vehicle detection, VMS, cameras, and communication
network.

Traffic Management Center

Based on the tour of the TMC taken during the development of this plan, it was determined that no major
recommendations are needed at this facility to support an expanded downtown ITS system. The only
improvement identified is in the area of signal system management software. As described previously, the
TMC currently operates the Streetwise software. As described previously, the latest generation of this
software, ATMS.NOW, would provide several enhancements over the existing software. One of the key
enhancements includes a single screen that displays the status of all intersections within the system
and allows the display of a subset group of intersections (i.e. all intersections in flash mode).
ATMS.NOW also provides a history of the split times at an intersection on a cycle by cycle basis. In
actuated signal operations, this history can be used to determine if existing signal timings (e.g. split
times) are appropriate for a given intersection or set of intersections. Another enhancement of
ATMS.NOW is that the software allows simultaneous downloading of signal timings to multiple
intersections as opposed to intersection by intersection. ATMS.NOW also offers crystal reporting
and intranet/internet web monitoring. The basic system for the ATMS.NOW is $125,000 under the
Seminole County contract and add-on modules are required for monitoring of field devices such as
VMS, cameras, web monitoring, adaptive signal control, automatic tracking and logging of fleet
vehicles, and transit signal priority. The add-on modules range in costs from $25,000-$35,000 per
module.

Additionally, the City should continue to re-evaluate the signal timings along corridors at regular intervals.

Kittelson & Associates, Inc. Orlando, Florida
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Traffic Signal Controllers

No major changes in traffic signal controller type (Naztec) and standard (NEMA TS2) within the downtown
area are recommended. As discussed with the City, the decision to maintain the current controller type and
standard has more benefits than drawbacks. The NEMA TS2 controllers are less expensive than 2070
controllers and the signal technicians are more familiar with maintaining NEMA TS2 controllers. However,
drawbacks of the NEMA TS2 standard is that it is proprietary in nature (they do not have the “open
architecture” of the 2070 controllers). Therefore, the City will rely on the controller manufacturer for any
software to support items such as bus priority, cameras, VMS, etc. It is also noted that some flexibility in
purchasing central control software from vendors other than the controller manufacturer (Naztec) is
sacrificed when purchasing the NEMA TS2 controller.

Minimal upgrades would be required to provide the functionality needed to operate the existing controllers
within an expanded ITS system. This upgrade involves swapping out the existing faceplates on the controller
to provide Ethernet capability. Seminole County has upgraded many of their existing controllers in this way
at a cost of $1,300 per location.

The tratfic signal controllers that have been installed in the downtown area and the proposed TMC software
(ATMS.NOW) are capable of running adaptive signal control. This type of signal control can adapt to real-
time changes in traffic demand at an intersection by adjusting cycle lengths and split times on an as needed
basis unlike conventional signal control which typically operates a system of signalized intersection with a
common cycle length during a specified period of time. This has been implemented by Orange County on
some of it major arterials that have high traffic volumes. However, the use of adaptive signal control in
downtown areas has not been implemented extensively and presents several challenges. In particular, the
close spacing of intersections limits the time that a system has to adapt to sudden changes in traffic volumes.
Maintaining coordination during transitions would also be a challenge given the potential for varying cycle
lengths throughout the system. Therefore, this type of control within the downtown area should be re-
evaluated at another time such as with the projects associated with the proposed downtown venues
(performing arts center, Arena).

Traffic Signal Cabinets

Traffic Signal Cabinets within downtown will need to be able to receive additional equipment related to ITS
devices. In order to assess the capability of the existing cabinets to receive new equipment, an inventory was
conducted by the City. The purpose of this inventory was to the number of cabinet replacements that would
be needed. This inventory considered the proposed camera locations and the assumption that the VMS signs
will each have their own control cabinet. Based on the information collected, the City anticipates that at least
15 cabinets will need replacing. Of these cabinets, five are estimated to need be replaced with the larger
cabinet Type 6 cabinets.

VVehicle Detection

The downtown signal system presently has no vehicle detection and thus operates fixed time. It is the City’s
desire to migrate from this system to a system that is more tesponsive and capable of adjusting signal timings
in real-time to move traffic around incidents with the aid of cameras and VMS.

Providing a more responsive signal system can be accomplished through technologies such as inductive loops
and video. Either of these technologies could provide the system desired by the City and each includes
advantages and disadvantages.

The advantages of a video detection system are that cameras could be monitored from the TMC and offer an
above-ground form of detection. This is a key issue given the potential for damage to loops with the
implementation of corridor and intersection improvement projects from the Downtown Orlando
Transportation Master Plan. The some of the disadvantages of a video detection system include false and
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missed calls related to weather and lighting conditions and early detection from headlights during nighttime
conditions'. Also, the video detection cameras would not have pan, tilt, and zoom capabilities but could
supplement other planned cameras with these capabilities.

The advantages of an inductive loop system include lower initial installation costs and higher accuracy for
detecting vehicles. The main disadvantage is the potential for damage as noted above.

In addition to video and inductive loop detection, a new in-pavement wireless sensor for vehicle detection
was also explored. This technology is being tested in several other locations in Florida (Collier County, Boca
Raton, Tallahassee).

In addition to vehicle detection, system detectors are also recommended to provide a means for collecting
mid-block traffic volumes. This data will be useful for monitoring traffic volume levels along downtown
streets and could also be used for real-time modifications to traffic signal timings based on traffic demand and
occupancy.

MS
The addition of VMS in the downtown area has three main objectives. These objectives are:

O SR 408 and I-4 travel time information to motorists on downtown streets

O Route and parking information during special events in the downtown area

O Alternate route information in downtown to motorists detouring from SR 408 or I-4 during
incidents/closures

The location of the VMS allows information to be provided to motorists in advance of decision points. In
connection with the first objective, VMS would provide information to motorists about delays along SR 408
or 1-4 and, if needed, suggest alternate routes in some cases when long delays are being reported. To support
this objective, VMS is proposed at the following locations:

Southbound Summerlin Avenue before South Street (for motorists destined to eastbound SR 408)
Northbound N. Magnolia Avenue before Marks Street (for motorists destined to eastbound 1-4)
Eastbound Anderson Street before Rosalind Ave (for motorists destined to eastbound SR 408)
Southbound N. Hughey Avenue before Central Ave (for motorists destined to westbound 1-4)
Southbound N. Hughey Avenue before Amelia St (for motorists destined to westbound 1-4)

OO0OO0OO0OOo

To support the second objective, VMS is proposed along the following corridors to provide route and
parking information to motorists entering downtown:

Westbound E. Colonial Drive before Summetlin Avenue
Eastbound E. Colonial Drive before N. Hughey Avenue
Westbound E. Colonial Drive west of N. Hughey Avenue
Westbound E. Robinson Street before Summetlin Avenue
Westbound E. South Street before N. Rosalind Ave
Southbound N. Orange Ave before Marks Street
Northbound N. Rosalind Ave before Anderson Street

OO0OO0OO0OO0OO0O

Y Evaluation of Stopbar Video Detection Accuracy at Signalized Intersections”, Darcy Bullock, Ph.D., PE, Zachary
Clark, Avery Rhodes, EIT, and James Sturdevant, PE. Joint Transportation Research Program, Project
Number: C-36-17QQQ), File Number: 8-4-69, SPR-2869. May 2006.
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A secondary set of VMS are also proposed to provide information to motorists circulating within downtown.
The proposed locations for this purpose are provided below:

0 Southbound N. Hughey Avenue and northbound N. Gatland Avenue before Amelia Street (for
directing motortists to Centroplex and/or Courthouse Garages)

0 Northbound Rosalind Ave before Church Street (for directing motorists to Church Street Garage)

0 Northbound Rosalind Ave before Amelia Street (for directing motorists to Centroplex and/or
Courthouse Garages)

0 Southbound N. Orange Ave before Amelia Street (for directing motorists to Centroplex and/or
Courthouse Garages)

0 Southbound N. Orange Ave before Church Street (for directing motorists to Church Street Garage)

The third main objective of the VMS installation is to provide commuters on I-4 or SR 408 with
incidents/closures information and, if appropriate, alternate route information via downtown streets. VMS
will be provided at the following locations to aid motorists detouring from I-4 or SR 408:

0 Westbound South Street before Rosalind Avenue (for motorists detouring from westbound SR 408)

0 Northbound N. Rosalind Avenue before Anderson Street (for motorists detouring from eastbound
SR 408)

0 Northbound N. Garland Avenue before Amelia Street (for motorists detouring from eastbound 1-4)

0 Southbound N. Orange Avenue before Marks Street (for motorists detouring from westbound 1-4).

In addition to the VMS described above, static trailblazing signs are also proposed to provide another layer of
guidance to motorists destined to downtown venues such as the arena, performing arts center, and parking
garages.

The commuter rail project planned through the downtown area is expected to increase rail traffic crossings in
downtown. Therefore, a future objective of VMS is to also provide information about these crossings.

A conceptual layout plan for VMS is shown in Figure 7. This plan includes the addition of 17 VMS within
the study area.

Cameras

Currently, the City has limited video coverage of the downtown area. In addition, access to 1-4 and SR 408
video at the TMC is limited to the mainline on both facilities. Therefore, expanding the deployment of
cameras in the downtown area and at I-4 and SR 408 exit ramps are primary goals of this plan. This would
provide several benefits including improved monitoring of recuttring/nontecurring congestion along
downtown streets and 1-4/SR 408 ramps, event management, monitoring of detour routes during 1-4/SR 408
incidents/closures, and signal timing checks.

In order to meet this goal, cameras are recommended at the locations shown in Figure 8. The placement of
these cameras considered key intersections along the identified priority corridors with the highest
concentration of cameras in the downtown core.

Communication Network,

Figure 9 provides a graphical summary of the proposed expansion of the communication network. This
network provides three backbone rings. Each Fiber Optic Backbone ring terminates into at least two Master
Hubs which provides redundancy in the system to maintain communication in the event of a communication
failure in any one of the rings. There are Eleven Distribution Rings that connect the traffic signals together
into coordinated signal systems. Each Distribution Ring terminates into a Fiber Optic Ring in two separate
locations on the Fiber Optic Ring for an additional layer of redundancy.
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The network topology for both the Fiber Optic Backbone Rings and the Distribution rings is Gigabit
Ethernet. Gigibit Ethernet technology is the prevalent Ethernet technology that is cost effective and will
provide for both proposed and future networking initiatives. Layer 2 Ethernet Switches are proposed for the
traffic controller and CCTV installations and Layer 3 Backbone Ethernet Switches are proposed for the
Master Hub installations. Communications and route redundant networking schemes will be integrated to
facilitate effective failover and redundant communications.

A description of the proposed Fiber Optic Rings and associated eleven Distribution rings/intersections are
described below.

Fiber Optic Ring One:

This fiber optic ring includes portions of Colonial Drive, Westmoreland Drive, Orange Avenue, Anderson
Street, Kaley Street and portions of I-4 from Anderson Street to Kaley Street. Fiber Optic Ring One will
terminate in the master hubs located at the intersection of Colonial Drive / Orange Avenue where it will
intersect Fiber Optic Rings Two and Three and City Hall where it will intersect Fiber Optic Ring Two.

Included in Ring One will be will six distribution rings (DB, DC, DD, DE, DJ and DK). Distribution Ring
DD will connect intersections starting at Colonial Drive / Orange Avenue and terminating at the intersection
of Division Avenue / Anderson Street. Distribution Ring DD will connect:

Distribution Ring DD Intersections:

Colonial Drive / Orange Avenue
1-4 / Garland Avenue

Colonial Drive / Hughey Avenue
Hughey Avenue / Amelia Street
Hughey Avenue / Livingston Street
Robinson Street / Beggs Avenue
Beggs Avenue / Washington Street
Division Avenue / Central Blvd.
Division Avenue / Church Street
Division Avenue / South Street
Division Avenue / Anderson Street

Distribution Ring DD will also connect three sub-distribution rings that will start and terminate into
Distribution Ring DD. Sub-Distribution Ring DB will connect the intersections of Amelia Street / Centro-
Plex parking garage and Alexander Place / Centro-Plex Garage into Distribution Ring DIL.  Sub-
Distribution Ring DC will connect the intersections of Amelia Street / Gatland Avenue and Gatland
Avenue / Livingston Street into Distribution Ring DD. Sub-Distribution Ring DE will connect the
intersections of Gatland Avenue / Robinson Street, Garland Avenue / Washington Street, Hughey Avenue /
Central Blvd., and Hughey Avenue / Church Street into Distribution Ring DD. All sub rings are configured
as a distribution ring resulting in two termination points in the ring to maintain failover and redundant fiber
paths.

Distribution Ring DJ will start at the intersection of Orange Avenue / Anderson Street and terminate at the
intersection of Orange Avenue / Gore Street. Distribution Ring DJ will connect the intersections of:

Distribution Ring DJ intersections:

Anderson Street / Magnolia Avenue
Anderson Street / Rosalind Avenue
Mid-Block Intersection on Delaney Avenue

Kittelson & Associates, Inc. Orlando, Florida
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Delaney Avenue / Gore Street
Orange Avenue / Gore Street

Distribution Ring DK will start at the intersection of Orange Avenue / Gore Street and terminate at the
intersection of Division Avenue / Anderson Street. Distribution Ring DK will connect the intersections of:

Distribution Ring DK intersections:

Orange Avenue / Gore Street
Gore Street / Lucerne Trail

Gore Street / Division Avenue
Division Avenue / Anderson Street

Fiber Optic Ring Two:

This fiber optic ring includes portions of Colonial Drive, Orange Avenue where it will intersect Fiber Optic
Rings One and Three, and City Hall where it will intersect Fiber Optic Ring One. Additionally, Fiber Optic
Ring Two terminates at the RTMC on its eastern end for additional redundancy.

Additionally, Fiber Optic Ring Two will have a collapsed ring termination from the intersection of South
Street and Summetrlin Avenue to connect to the intersection of Summerlin Avenue and Anderson Street.

Included in Ring Two will be will four distribution rings (DF, DG, DH, and DI).
Distribution Ring DF will connect the intersections of:
Distribution Ring DF intersections:

Orange Avenue / Livingston Street
Livingston Street / Magnolia Avenue
Magnolia Avenue / Robinson Street
Magnolia Avenue / Jefferson Street
Magnolia Avenue / Washington Street
Magnolia Avenue / Central Blvd.
Magnolia Avenue / Pine Street
Magnolia Avenue / Church Street
Magnolia Avenue / Jackson Street
Magnolia Avenue / South Street

Distribution Ring DG will connect the intersections of:

Distribution Ring DG intersections:

Colonial Drive / Magnolia Avenue
Magnolia Avenue / Concord Street
Magnolia Avenue / Amelia Street
Magnolia Avenue / Livingston Street
Rosalind Avenue / Robinson Street
Rosalind Avenue / Washington Street
Rosalind Avenue / Central Blvd.
Rosalind Avenue / Pine Street
Rosalind Avenue / Church Street
Rosalind Avenue / Jackson Street

Kittelson & Associates, Inc. Orlando, Florida
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Rosalind Avenue / South Street

Distribution Ring DH will connect the intersections of:
Distribution Ring DH intersections:

Colonial Drive / Summerlin Avenue
Summerlin Avenue / Amelia Street
Summerlin Avenue / Livingston Street
Summerlin Avenue / Robinson Street
Summerlin Avenue / Washington Street
Summerlin Avenue / Central Blvd.
Summerlin Avenue / South Street

Distribution Ring DI will connect the intersections of:
Distribution Ring DI intersections:

Robinson Street / Summerlin Avenue
Robinson Street / Eola Drive
Mid-Block Robinson Street

Robinson Street / Rosalind Avenue

Fiber Optic Ring Three:

This fiber optic ring includes portions of Colonial Drive, Mills Avenue, Princeton Street and portions of 1-4
between Princeton Street and Colonial Drive. Ring Three will intersect Ring One and Ring Two at the
intersection of Colonial Drive and Orange Avenue. Additionally, Ring Three will intersect Ring Two at the
intersection of Colonial Drive and Mills Avenue. These two intersecting points facilitate continued
communications in the event of a fiber cut or loss of Ethernet communications due to route diversity.

Included in Ring Three will be Distribution Ring DA to connect to existing traffic controllers and support
future CCTV deployments. The intersections connected in Distribution Ring DA are proposed to be:

Distribution Ring DA:

Colonial Drive / Orange Avenue
Orange Avenue / Marks Street
Orange Avenue / Legion Place
Ivanhoe Blvd. / Magnolia Avenue
Magnolia Avenue / Marks Street
Marks Street / Highland Avenue
Colonial Dtive / Magnolia Avenue

Distribution Ring DA will start at Colonial Drive / Orange Avenue and terminate at Colonial Drive /
Magnolia Avenue. The intersection of Marks Street / Highland Avenue will be part of Distribution Ring DA
connecting to the intersection of Magnolia Avenue / Marks Street using the collapsed ring fiber topology.

The appendix of this memo includes a series of graphics showing the locations of the described eleven
distribution rings as well as the master hub locations.

Kittelson & Associates, Inc. Orlando, Florida



Downtown Orlando ITS Master Plan Project #7979.2
April 23, 2007 Page 26

Staffing

The improvements plan also considered the staffing needs of the Transportation Division to effectively
manage an expanded signal system and downtown ITS system. The existing staff of the combined
TMC/maintenance shop includes two engineers plus a vacant engineeting position (Transportation Systems
Manager), nine signal technicians, and five full-time/two part-time computer operators at the TMC. For the
purposes of evaluating staffing needs, it was assumed that the two part-time computer operators are
equivalent to one full-time computer operator.

The ITE “Traffic Control System Operations” manual suggests that a system should have one traffic engineer
per 100 traffic signals and one signal technician per 40-50 traffic signals or other field devices. An NCHRP
report (Synthesis 245) also suggests 38 to 43 signals per technician. The manual also provides staffing
guidelines for a continuously operated TMC which include one center manager, two supervisors, and five
system operators. It should be noted that these references do not consider locators as signal technicians.
Therefore, the City’s two locators are not factored into this staffing needs assessment.

These references suggest that the Transportation Division should have at least 9-11 signal technicians for the
present size of the City’s system (427 intersections). The existing staff levels at the City would therefore be
considered within range but at the bottom of the range. However, given the planned installation of ITS
devices in downtown and that the past rate of new traffic signal installations on an annual basis (generally five
per year) are expected to continue into the future, additional signal technicians should be considered.

The guidelines also suggest the need for additional engineers (assuming the current vacant engineering
position is filled) to support the present and future system.

The current number of computer operators meets the suggested requirements for a continuously operated
TMC. However, the guidelines suggest an additional supervisor for the TMC.

To better meet the staffing guidelines described above, two additional traffic engineers, one additional
supervisor, and three additional signal technicians (including equipment and training costs) are recommended
as shown in Table 2.

Table 2 —Suggested Staffing

Position Main Responsibilities Current Suggested Needed
Center Manages TMC, general supervision 1* 1 0
Manager/Engineer | of budget, inventory and putchasing
administrative activities
Supervisor Supervises Computer Operators 1 2 1
Computer Operator | Monitors Traffic Signal System from 6 6
TMC and provides information to
dispatchers about incidents,
congestion, breakdowns, etc.
Engineer Management, Operations, Design, 2 4 2
system checks, modifications to
timings, citizen complaints,
supervision of daily activities

Signal Technician Preventative maintenance on traffic 9 12 3
signal system, troubleshooting,
equipment repair and installation.
Requires IMSA certification.
Sources: Traffic Control System Operations, Institute of Transportation Engineers (2000) and National Cooperative Highway

Research Program Synthesis 245

*Assumes currently vacant position is filled.
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Integration

The City has expressed interest in sharing information between the Downtown Orlando ITS system and_other
ITS systems (I-4, SR 408, Parking Garages). This is already being accomplished between the TMC and the
RTMC with a direct fiber connection. In addition, the proposed fiber upgrades to the Parking Garages
includes a connection to the City’s fiber network. The benefits associated with integrating these various
systems include:

e Providing motorists information about event parking availability and locations
e Re-routing traffic from I-4 or SR 408 to detour routes during incidents/closures
e Providing I-4 and SR 408 travel times on downtown streets in advance on entrance ramps

e Altering timing plans along corridors in response to changes in traffic demand (events, incidents,
non-recurring congestion)

Phasing and Implementation

A phasing plan was developed for the implementation of the downtown ITS Master Plan. This
plan includes the identification of projects to be included in the first phase as well as future
phases. This information is described below for each phase.

Phase |

e Signal System upgrades including vehicle detection, Ethernet faceplates for traffic signal controllers,
cabinet replacements as needed to support additional equipment related to ITS, and system detectors
e Upgrade signal system software at TMC to ATMS.NOW

e Expansion of fiber network within downtown core by establishing the master hubs at the
intersection of Orange Avenue/Colonial Drive and at City Hall. These two key intersecting points
connect to all three proposed fiber rings and establish the transmission ring to the RTMC. This
phase also includes the installation of Ring 1 which covers a large portion of the core downtown area

e Purchase of miscellaneous and spare equipment
e Integration of ITS system with parking system

The estimated capital, design, integration, and construction management costs for Phase | are
summarized in Table 3.

Future Phases

e Turther upgrade signal system software at TMC to include add-on modules for ATMS.NOW

e Continue expansion of fiber network by installing Ring 2 to extend fiber to the Florida Hospital at
Princeton

e Installation of VMS and Cameras
e Purchase of additional miscellaneous and spare equipment
e Integration of ITS system with I-4 and SR 408 systems

Table 4 summarizes the estimated costs for the future phases.

Kittelson & Associates, Inc. Orlando, Florida
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Table 3 —Phase | Cost Estimates

Quantity Unit Cost Unit Total
Capital Costs
Traffic Signal Controllers - Ethernet Upgrades (Note 1) 74 $ 1,300|| EA |$ 96,200
System Software Upgrades (ATMS.NOW) 1 $ 125,000 LS |$ 125,000
Vehicle Detection System (Note 2) 83 $ 15,000 || AS | $1,245,000
Type V Traffic Signal Cabinets 10 $ 10,000 | EA [$ 100,000
Type VI Traffic Signal Cabinets 5 $ 12,000 EA |$ 60,000
System Detectors (Note 3) 30 $ 3,000 AS |$ 90,000
Fiber Network Expansion (Note 4) 1 $ 750,000 LS |$ 750,000
_ |Miscellaneous Equipment (Note 5) 1 $ 11,200 LS [$ 11,200
@ ([Spare Equipment (Note 6) 1 $ 100,000 LS |$ 100,000
& (lvehicle (Note 7) 1 $ 35000 EA |$ 35,000
& ([Capital Costs Total $2,612,400
Consultant and Contractor Services
Design (10%) 1 LS [$ 261,240
Integration with Parking System (2%) 1 LS |$ 52,248
Construction Management (15%) 1 LS |$ 391,860
Subtotal $ 3,317,748
Contingency (10%) $ 331,775
Total $3,649,523
Notes:

Note 1: Includes replacement of faceplate on exisitng Naztec NEMA TS2 controllers (excludes nine controllers
on Orange Ave from Colonial Drive to Central Blvd which already have Ethernet capabilities).
Note 2: Assumes the use of Video Detection with an Iteris Vantage Color Camera Assembly, Edge 2 processor, and mounting

hardware.

Note 3: Includes inductive loop detectors (1), loop assemblies (2), pullboxes (2), and trenched conduit (150').
Note 4: Includes Master Hubs and Fiber Ring 1 with associated, cabinets, communication equipment,

pull boxes, and integration.

Note 5: Laptops for communicating with equipment and record keeping ($1,500/ea), 2-way radios ($2,000/ea), and

handtools ($350/set).
Note 6: Replacement equipment and spares for ITS devices.

Note 7: Includes a truck equipped for signal technicians to install and maintain fiber optic cable.

Table 4 —Future Phases Cost Estimates

Quantity Unit Cost Unit Total
Capital Costs
Cameras (Note 1) 33 $ 12,000 AS |$ 396,000
VMS (1x3 Sign Panels) (Note 2) 7 $ 47,000 EA |$ 329,000
VMS (4x3 Sign Panels) (Note 2) 8 $ 65,000 | EA | $ 520,000
Add-on Modules for System Software/Training (Note 3) 1 $ 90,000 LS |$ 90,000
Fiber Network Expansion (Note 4) 1 $ 750,000 LS |$ 750,000
@ |[Spare Equipment (Note 5) 1 $ 100,000 LS |$ 100,000
ﬁ Vehicle (Note 6) 1 $ 45,000 EA |$ 45,000
o [[Capital Costs Total $ 2,230,000
§ Consultant and Contractor Services
5 (Design (10%) 1 LS [$ 223,000
Integration with I-4 and SR 408 ITS Systems (4%) 1 LS |$ 89,200
Construction Management (15%) 1 LS |$ 334,500
Subtotal $2,876,700
Contingency (10%) $ 287,670
Total $3,164,370
Notes:

Note 1: Includes American Dynamics SpeedDome Ultra VII programmable dome camera with Electronic Image

Stabilization, power supply, fiber optic media converter, and mounting hardware for installation on existing pole.
Note 2: Includes ADDCO brick signs plus sign frames, communication cabinets, installation kit, and mast arm poles.

Note 3: Includes up to three add-on modules at $30,000 per module.

Note 4: Replacement equipment and spares for ITS devices.

Note 5: Includes Fiber Ring 2 and Fiber Ring 3 and associated cabinets, communication equipment,

pull boxes, and integration.

Note 6: Includes bucket truck to service the additional communications, cameras, and VMS.
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