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RS&H ArchitectseEngineersePlanners, Inc.

Memorandum

Date: December 14, 2007

To: Mike Weiner, City of Savannah
Mark Wilkes, Chatham County-Savannah Metropolitan Planning
Commission

From: Steve Cote and Radha Krishna Swayampakala, RS&H

Subject: Traffic Signal Warrant Analysis, Rowland Avenue and Skidaway Road

Summary

RS&H has completed a signal warrant analysis for the intersection of Rowland Avenue and
Skidaway Road using the 2007 Existing Conditions from the Congestion Management Process
(CMP) Update Task Order for the Chatham County — Savannah Metropolitan Planning
Commission. As presented in the initial 2007 Existing Conditions analysis from the CMP, traffic
demand on Rowland Avenue either approaches or exceeds the roadway capacity limits at its
intersection with Skidaway Road during the AM and PM peak hours. At the request of City of
Savannah Traffic Engineering staff, a signal warrant analysis was performed to determine the
need for a traffic signal at this intersection. The signal warrant analysis was completed using
the eight (8) signal warrants described in the Manual on Uniform Traffic Control Devices
(MUTCD) 2003 edition. Traffic count data for this intersection was collected in October 2007 for
7:00 AM - 9:00 AM; 11:00 AM — 1:00 PM; and 4:00 PM — 7:00 PM.

The results of the signal warrant analysis indicate that the following four of the eight warrants
are met for installing a traffic signal at the intersection of Skidaway Road at Rowland Avenue:

Warrant #1: Eight-hour Vehicular Volume
Warrant #2: Four-hour Vehicular Volume,
Warrant #6: Coordinated Signal System, and
Warrant #8: Roadway Network

The following summarizes the detailed results of the warrant analysis.

Warrant 1 — Eight-Hour Vehicular Volume: According to the MUTCD, the need for a traffic
signal under the Eight Hour Warrant shall be considered if the minor street approach traffic
volume is greater than 75 vehicles per hour (vph) while the major street two-way volume is
greater than 900 vph. The 2007 CMP Existing Conditions traffic volumes indicate that Warrant
1 is met for the seven hours for which the traffic count data is available. Skidaway Road is
designated as the major street and Rowland Avenue as the minor street for this analysis.
Traffic count data is not available for the period between 1:00 PM and 4:00 PM. Traffic volumes
on Rowland Avenue between 12:00 PM — 1:00 PM and 4:00 PM — 5:00 PM are 150 vph and
107 vph, respectively. Traffic volumes on Skidaway Road between 12:00 PM — 1:00 PM and
4:00 PM - 5:00 PM are 1,345 vph and 1,452 vph, respectively. Based on this data, the chances
of having more 75 vph on Rowland Avenue and 900 vph on Skidaway Road are very high
between 1:00 PM to 4:00 PM. Based on this information, the conditions for Warrant 1 - Eight-
Hour are met. Figure 1 and Table 1 show the total volumes and Warrant 1 thresholds for the
major street and minor streets.



Figure 1
Hourly Traffic Volumes and Warrant 1 Thresholds
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Note: Major Street Volumes/Thresholds indicate the hourly totals for both approaches on Skidaway Road
Minor Street Volumes/Thresholds indicate the hourly volumes on Rowland Avenue

Table 1
Hourly Traffic Volumes and Warrant 1 Thresholds
Major Minor Major Minor
Duration Street Street Street Street
Volume | Volume | Threshold | Threshold

7:00 AM — 8:00 AM 946 111 900 75
8:00 AM — 9:00 AM 1,093 119 900 75
11:00 AM —12:00 PM | 1,158 148 900 75
12:00 PM — 1:00 PM 1,345 150 900 75
4:00 PM - 5:00 PM 1,452 107 900 75
5:00 PM — 6:00 PM 1,494 139 900 75
6:00 PM — 7:00 PM 1,374 91 900 75

Warrant 2 — Four-Hour Vehicular Volume: According to the MUTCD, the need for a traffic
signal under the Four-Hour Vehicular Volume Warrant shall be considered if, during any four
hours of an average day, the plotted points representing the vehicles per hour on the major
street (total of both approaches) and corresponding vehicles per hour on the higher-volume
minor-street approach (one-direction only) fall above the applicable curve representing the
warrant threshold.

As shown in Figure 2, five of the seven points corresponding to the hourly counts available for
this intersection fall above the four-hour vehicular volume curve. Based on this information, the
conditions for Warrant 2 are met.

Figure 2
Four-Hour Traffic Signal Warrant Analysis
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Note: Points falling above the curve indicate the hours during which the Warrant 2 is met

Warrant 3 - Peak Hour: According to the MUTCD, the need for a traffic signal under the Peak
Hour Warrant shall be considered if the criteria in either of the following two categories are met:
A) If all three of the following conditions exist for the same one hour (any four consecutive
15-minute periods) of an average day:

1) The total stopped time delay experienced by the traffic on one minor-street
approach (one direction only) controlled by a stop sign equals or exceeds: four
vehicle-hours for a one-lane approach; or five vehicle-hours for a two-lane
approach, and

2) The volume on the same minor-street approach (one direction only) equals or
exceeds 100 vehicles per hour for one moving lane of traffic or 150 vehicles per
hour for two moving lanes, and

3) The total entering volume serviced during the hour equals or exceeds 650
vehicles per hour for intersections with three approaches or 800 vehicles per
hour for intersections with four or more approaches

B) The plotted points representing the vehicles per hour on the major street (total of both
approaches) and the corresponding vehicles per hour on the higher-volume minor-street
approach (one direction only) for one hour (any four consecutive 15-minute periods) of
an average day falls above the applicable curve representing the warrant threshold.

The highest stopped time delay experienced by the westbound Rowland Avenue traffic is 3.6
vehicle-hours, which is less then the threshold defined by the MUTCD. The hourly stopped time
delays experienced by the traffic at the study intersection are presented in Table 2. Also, as
shown in Figure 3 none of the seven points corresponding to the hourly counts available for this
intersection fall above the peak hour vehicular volume curve. Based on this information, the
conditions for Warrant 3 are not met.



Table 2

Hourly Stopped Time Delays

Westbound | Northbound | Southbound
; Rowland Skidawa Skidawa
Duration Avenue Road g Road g

(Vehicle Hours) | (Vehicle Hours) | (Vehicle Hours)
7:00 AM — 8:00 AM 0.8 1.1 1.2
8:00 AM — 9:00 AM 1.1 1.3 1.4
11:00 AM - 12:00 PM 1.3 1.4 1.5
12:00 PM - 1:00 PM 2.7 1.7 1.8
4:00 Pm - 5:00 PM 1.7 1.9 1.9
5:00 PM - 6:00 PM 3.6 2.0 1.9
6:00 PM - 7:00 PM 1.0 1.8 1.7

Note: The westbound approach stopped time delays indicate the delays experienced by all the
westbound traffic

The northbound and southbound approach stopped time delays indicate the delays
experienced by the left- and right-turning traffic off of the respective approaches

Figure 3
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Warrant 4 — Pedestrian Volume: According to the MUTCD, the need for a traffic control signal
at an intersection or midblock crossing shall be considered under the Pedestrian Volume
Warrant if both of the following criteria are met:

A. The pedestrian volume crossing the major street at an intersection or midblock
location during an average day is 100 or more for each of any 4 hours or 190 or more
during any 1 hour; and

B. There are fewer than 60 gaps per hour in the traffic stream of adequate length to
allow pedestrians to cross during the same period when the pedestrian volume criterion
is satisfied. Where there is a divided street having a median of sufficient width for
pedestrians to wait, the requirement applies separately to each direction of vehicular
traffic.



The traffic count data indicates that number of pedestrians crossing Skidaway Road (major
street) is less then 10 pedestrians per hour. Table 3 presents the pedestrian volume at the
study intersection. Based on this information, the conditions for Warrant 4 are not met.

Table 3
Pedestrian Volumes

Westbound Northbound | Southbound
(Pedestrian/Hour) | (Pedestrian/Hour) | (Pedestrian/Hour)

7:00 AM — 8:00 AM 0 0 0
8:00 AM — 9:00 AM
11:00 AM —12:00 PM
12:00 PM - 1:00 PM
4:00 Pm - 5:00 PM
5:00 PM — 6:00 PM
6:00 PM — 7:00 PM

Duration

OININWIFIO
RO W(F|[F|00
NIWWIOIN|N

Warrant 5 — School Crossing: According to the MUTCD, the need for a traffic control signal
under the School Crossing Warrant shall be considered if the frequency and adequacy of gaps
in the vehicular traffic stream, (as related to the number and size of groups of school children at
an established school crossing across the major street), shows that the number of adequate
gaps in the traffic stream (during the period when the children are using the crossing) is less
than the number of minutes in the same period, and there are a minimum of 20 students during
the highest crossing hour.

Based on the available information, the conditions for Warrant 5 are not met.

Warrant 6 — Coordinated Signal System: According to the MUTCD, the need for a traffic
control signal under the Coordinated Signal System Warrant shall be considered if one of the
following criteria is met:

A. On a one-way street or a street that has traffic predominantly in one direction: the
adjacent traffic control signals are so far apart that they do not provide the necessary
degree of vehicular platooning.

B. On a two-way street: adjacent traffic control signals do not provide the necessary
degree of platooning, and the proposed and adjacent traffic control signals will
collectively provide a progressive operation.

Based on the field conditions, installing a traffic signal would improve traffic platooning
conditions along Skidaway Road in the vicinity of Rowland Avenue.

Warrant 7 - Crash Experience: According to the MUTCD, the need for a traffic signal under the
Crash Experience Warrant shall be considered if five or more reported crashes (crash types
susceptible to correction by a traffic control signal), have occurred within a 12-month period.
Each crash must have involved personal injury or property damage apparently exceeding the
applicable requirements for a reportable crash.

The Georgia Department of Transportation (GDOT) crash records obtained from the Ciritical
Analysis Reporting Environment (CARE) database show that there were three traffic signal
“correctable” crashes at this intersection for the period from December 2005 to November 2006.
Based on this information, the conditions for Warrant 7 are not met.



Warrant 8 — Roadway Network: According to the MUTCD, the need for a traffic signal under
the Roadway Network Warrant shall be considered if the common intersection of two or more
major routes meets one or both of the following criteria:

A. The intersection has a total existing, or immediately projected, entering volume of at
least 1,000 vehicles per hour (vph) during the peak hour of a typical weekday and has 5-
year projected traffic volumes, based on an engineering study, that meet one or more of
Warrants 1, 2, and 3 during an average weekday; or

B. The intersection has a total existing or immediately projected entering volume of at
least 1,000 vehicles per hour for each of any 5 hours of a non-normal business day
(Saturday or Sunday).

During the peak hours more than 1,000 vph enter this intersection and meets the Warrant 2
under the 2007 Existing Conditions. Based on this information, the conditions for Warrant 8 are
met.
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MEMORANDUM

To:  Mike Weiner, City of Savannah
Mark Wilkes, Chatham County-Savannah Metropolitan Planning Commission

From: Steve Cote and Beverly Davis, RS&H
Date: December 20, 2007

RE: Victory Drive Study Area Recommendations

Background

As part of the Congestion Management Process update, RS&H was asked to evaluate
both short and long term alternatives in the area surrounding the new Home Depot
shopping center on Victory Drive near Skidaway Road. In addition to Home Depot, a
Target and Staples have also opened in the same center, as well as several other smaller
businesses.

It was determined that updated traffic counts and turning movements in the area were
needed to adequately assess and analyze the traffic conditions. RS&H met with MPC
staff to determine the appropriate locations for these counts; the proposed count locations
were also sent to the City staff for review. The traffic data was collected after the
opening of the big box stores the third week of October. In addition to weekday counts,
Saturday counts were also collected due to the peak period traffic associated with the
businesses at the shopping center.

In addition, an internal staff workshop was held with the City staff, MPO staff, GDOT
and RS&H on November 9™ to identify any existing projects and to brainstorm on
potential solutions for both the short and long terms.

The workshop resulted in identifying the following short term improvement alternatives
for testing:

Alternative 1. At the intersection of Wallin Street and Victory Drive, change the
northbound and southbound approach left-turn treatments to split phase

Alternative 2. At the intersection of Wallin Street and Victory Drive, add a dual left-
turning lane for the northbound approach (exiting the shopping center)

Alternative 3. At the Victory Drive/Wallin Street intersection, prohibit the northbound
left-turning movement and relocate them to the intersection of Victory Drive/Aaron’s
Rent Driveway; analyze roundabout, jug-handle, traffic signal or other innovative similar
treatments to facilitate the northbound left-turning traffic and improve the traffic flow
entering/exiting the shopping center.

Alternative 4. Signal warrant analysis at the Skidaway Road/Rowland Avenue
intersection (City Requested)

COREZX RS-H

IMPROVING YOUR WORLD
COASTAL REGION MPO



It was decided that Alternative 3 was not a feasible option because of the sight distance
issues due to the large live oak trees adjacent to Victory Drive. In addition, the
implementation of a median cut at the eastern entrance to the shopping center was also
decided to be impractical.

Two alternatives for improvements in the long term were identified. These alternatives
included the implementation of a frontage road system on the south side of Victory Drive
and a slip ramp from the northbound exit ramp of Truman Parkway directly into the
shopping center. The potential for extending this connection west of Truman Parkway
will also be examined.

Analysis

Alternatives 1 and 2:
These two alternatives were analyzed using Synchro/Sim Traffic. The results of the
analysis are summarized below:

e Under the 2010 No Build Conditions, the northbound approach has a maximum
queue length of 415 feet, with an average queue length of 175 feet.

e The northbound and southbound left-turn treatment was changed from Protected to
Split treatment.

e Two left-turn lanes were provided for the northbound left-turn movement with 125
feet storage lengths.

e With these two improvements, the northbound approach maximum queue length will
be reduced to 230 feet, with an average queue of 140 feet.

e The reduction in queue length would facilitate improved flow and better access into
parking lots for the vehicles entering the shopping center at this intersection.

e The northbound dual left-turn scenarios with split and protected left-turn treatments
were tested. The reduction in queue is not affected by the left-turn treatments; it is
affected only by the dual vs. single left-turn lanes.

e By extending the storage lengths to 150 feet, the maximum and average queues for
the northbound approaches would be 180 and 100 feet respectively.

A graphic depicting the queue lengths and the impacted area internal to the shopping
center is shown in Figure 1 found on Page 4.

Alternative 3:

While the analysis was completed for the third alternative, because of the associated
issues described above, this alternative was not considered viable. In addition, a new
signal would be required and the location of the entrance between the signals at Wallin
and Skidaway was not a feasible option.



Alternative 4:

The results of the signal warrant analysis indicate that the following four of the eight
warrants are met for installing a traffic signal at the intersection of Skidaway Road at
Rowland Avenue:

Warrant #1: Eight-hour Vehicular Volume
Warrant #2: Four-hour Vehicular Volume,
Warrant #6: Coordinated Signal System
Warrant #8. Roadway Network

A full memo describing the signal warrant analysis was provided to City and MPC staff
on December 14, 2007.

Recommendations

Although the long term alternatives were not tested for this effort, these potential
solutions are considered in the overall recommendations. The following
recommendations developed from the analysis include:

1. Implement a dual left turn lane configuration for the westbound traffic exiting
the shopping center at the Wallin Street\Victory Drive intersection.

2. Reconfigure Rowland Avenue at Skidaway to align with the entrance into the
shopping center.

3. Install signal at the new Rowland Avenue/Shopping Center entrance intersection
identified in #2 above.

4. Work with the property owners to close off the northernmost entrance bay in
the parking lot by the Wallin Street entrance; this is required to allow enough
vehicle storage in the dual left turn lane bays .

It is anticipated that these recommendations, along with the current programmed GDOT
projects of dual right turn lanes from the northbound exit ramp of Truman Parkway onto
Victory Drive and the extension of the eastbound left turn lane on Victory Drive at
Wallin Street will alleviate some of the congestion in the area.

The realignment of Rowland Avenue will work more efficiently both in the short term
and in the long term regardless of the recommended alternative. The new alignment
consolidates two intersections and provides parallel capacity to Victory Drive directly
from the shopping center.



Figure 1. Shopping Center Queue Lengths
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Memorandum Reynolds, Smith and Hills, Inc.

Architectural, Engineering, Planning and Environmental Services

Date: January 30, 2008

To: Mark Wilkes, CUTS/MPO

From: Whitney Shephard, RS&H

Subject: CMP travel demand modeling for SR80/Victory Dr reliever

Figure 1 shows a conceptual layout for a potential parallel reliever for SR 80/Victory Drive at Truman
Parkway, a congested location in Chatham County. Figure 2 and Figure 3 show alternative network
coding to represent the parallel reliever. Figure 2 shows Shell Rd extended through the Home Depot
plaza, passing over Truman Pkwy and connecting to Kerry Street, as a reliever to Victory Drive. While
Rowland Avenue is a more likely candidate for extension, Rowland Ave is not coded in the original
network; therefore, this figure represents a minimal intervention on the base model. Figure 3 shows the
network with Rowland Avenue added and extended as a parallel reliever. (Running the travel demand
model with the alternative coding helped to verify the results.) In both cases, centroid connector locations
were adjusted to represent the local roads not included in the model networks.

The figures that follow show 2030 travel demand model output based on the Chatham County Interstate
Study (CCIS) model for the 2030 existing plus committed (2030 EC) road network as well as the 2030
fiscally constrained CUTS model from GDOT. Figure 4 shows the CCIS daily level of service (LOS) and
one-way volume model results without any changes to the road network. Figure 5 shows the model
results with Shell Road extended. Figure 6 shows the results of adding Rowland Avenue to the model
and extending it from its present end. Figure 7 shows the CUTS model results without changes. Figure 8
and Figure 9 show the results with the reliever in place, from Shell Road and Rowland Avenue,
respectively.

Table 1 and Table 2 provide a quick summary of the model results. Overall, the maximum estimated
two-way peak hour reduction in traffic on SR80/Victory Drive is 540 vehicles (or a maximum of 210
vehicles per hour per lane). The maximum two-way daily reduction is 3,970 vehicles. The daily
level of service on SR80 at Truman Parkway is ‘F’ on the worst segments in the base case model results
as well as all alternatives tested. However, daily level of service on many links that are at or near
congestion in the base case improves from ‘F' to ‘D’ or ‘D’ to ‘C’ with the parallel reliever in place.



Table 1 Summary of CCIS Model Results

2030 EC

Base Scenario

2030 EC with Parallel Reliever

Original 2030 EC With Shell Rd With Rowland Ave
CCIS model extended added and extended
Max daily two-way volume 40,250 40,410
44,220
on SR 80 at Truman Pkwy (3,970 less than base) (3,810 less than base)
- 4,940 4,980
Peak hour two-way volume 5.480

estimate on SR 80

(540 less than base)

(500 less than base)

Reliever max daily volume - 6,390 5,740
Max peak hour two-way
volume estimate on - 810 720

reliever

Table 2 Summary of CUTS 2030 Constrained Model Results

2030 Base Scenario

2030 with Parallel Reliever

Original 2030 CUTS With Shell Rd With Rowland Ave
Constrained model extended added and extended
Max daily two-way volume 40,410 40,180
X 43,430
estimate on SR 80 (3,020 less than base) (3,250 less than base)
Peak hour two-way volume 4,920 4,920
; 5,330
estimate on SR 80 (410 less than base) (410 less than base)
Reliever max daily volume - 5,280 4,990
Max peak hour two-way
volume estimate on - 630 600
reliever
Note:

1. Modeling assumes trip generation remains constant from base run to both alternatives.
was not rerun for each alternative.

That is, trip generation
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Figure 1 Conceptual layout of SR80/Victory Drive parallel reliever extending west from Rowland Avenue
and connecting to Kerry Street west of Truman Pkwy
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Figure 4 Daily LOS and volume from CCIS 2030 EC model without any changes
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Figure 5 Daily LOS estimate and volume with Victory Dr Reliever in place (Shell Rd extended as Rowland
surrogate, reference run CCIS#1)



Figure 6 Daily LOS estimate and volume with Victory Dr reliever in place (Rowland added to network,
reference run CCIS#3)
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(with Rowland Avenue added to the network and extended)
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1.0 Collaboration and Coordination: How to Implement and Manage a TMC

A successful TMC relies on collaboration and coordination among an alliance of agencies. This may
occur initially in response to a particular project or special event, such the Olympic Games. An ongoing
process, however, requires a commitment by participating agencies to an intentional, focused effort
toward regional operations. To support these efforts, there must be a pool of qualified staff and
related resources among the participating agencies. In addition, there may need to be interagency
positions to facilitate collaboration among the agencies.

Regional operations collaboration and coordination may be accomplished through a series of action
steps that address Structure, Processes, Products, Resources, and Performance Improvement. These
elements are explained in further detail below. The majority of this information was adapted from the
Federal Highway Administration’s Regional Transportation Operations Collaboration and Coordination.*

1.1 Structure

The structure of the operations environment within a TMC is represented by the relationships among
participating agencies that enable collaboration and coordination. This may be a formal structure with
legal authority or an informal, ad hoc arrangement whereby the agencies work toward common goals.
These structures often evolve from less to more formal as agencies realize the benefits of operations
collaboration. To be most effective, the structure of the operations environment should be linked to
regional transportation planning; that is, while the initial structure may be a response to a specific need
or special event, long-term success is achieved by tying operations management to regional
transportation plans and programs, as well as transportation investments.

A variety of agencies may participate in the TMC operations, including the following:

e State Department of Transportation
e Metropolitan Planning Organization
e County or City Government

e Transit Authority

e Emergency Management

e Police

e Fire Department

e Chamber of Commerce

The particular participants within a region depend on the purpose of the TMC, its goals and objectives,
and the willingness of agencies to participate in the process. Transportation Management Areas, which
are urbanized areas with a population of over 200,000%, are required to develop a Congestion
Management Process (CMP) for the region. The CMP outlines how congestion will be managed through
a series of recommendations. TMCs are often part of these recommendations, and have proven to be
an effective means to manage congestion in a region.

The following table presents action steps for collaborating agencies to address the structure of
operations management within a TMC.

! Regional Transportation Operations Collaboration and Coordination: A Primer for Working Together to Improve
Transportation Safety, Reliability, and Security. U.S. Department of Transportation, Federal Highway Administration.
http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS TE/13686.html

2

As of latest U.S. Census
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Table 1. Action Steps for Regional Operations Collaboration and Coordination: Structure

1. ldentify key constituencies (e.g. employers, developers, communities) who support better system
performance.

2. Enlist regional champions/leaders who are committed to working together (and encouraging others to work
with them) in support of better system performance.

3. Develop a vision for regional transportation system performance that is shared by operators, service providers,
and planners.

4. Establish operations as a regular item on the regional planning agenda.
Source: FHWA

1.2 Processes

Processes address how decisions are made among collaborating agencies to improve systems
performance. An effective approach includes the consideration of capital improvements, multimodality,
and other regional objectives that address the economy, environment, and mobility needs. The sharing
of information and data is critical in the management of a TMC. This data is used to assess current
transportation operations and identify trends that indicate specific needs for the transportation system.

The following table presents action steps for collaborating agencies to address processes within a TMC.

Table 2. Action Steps for Regional Operations Collaboration and Coordination: Processes

1. Make investments decisions based on the best combinations of capital investments and operations strategies
(performance-based planning)

2. Ensure that the solutions (project) selection process and criteria provide a level playing field for operational
improvements and investments. Tools are available to show the benefits of operational improvements.

3. Address operations activities (e.g. incident management, traveler information) in multimodal corridor
planning.

4. Use operations performance audits (e.g. corridor-wide) as a tool for guiding investment choices.

5. Leverage operations to achieve regional goals (or meet other commonly sought outcomes).
Source: FHWA

1.3 Products

Once a TMC is fully functional, its products are typically the data, programs, plans, and other initiatives
that are a direct result of the structure and processes of a TMC. These may include corridor studies,
travel time data, volume counts, traffic monitoring, and so forth.

On a higher level, initial products of regional collaboration are the shared vision, strategies, and concept
of operations that guide the management of the TMC. It defines what the participating agencies would
like to accomplish, how that will be accomplished, what resources are needed (e.g., time, money, staff,
equipment), and how the agencies should best work together to achieve this.

The following table presents action steps for collaborating agencies to address the products for a TMC.
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Table 3. Action Steps for Regional Operations Collaboration and Coordination: Products

Provide a current conditions baseline to calibrate long-range planning

2. Develop a regional concept of operations that sets performance expectations for regional operators
(priorities, projects, improvements, processes, performance, resources)

3. Get buy-in for the regional operations implementation agenda from public safety providers and agencies that
operate elements of transportation systems.

4. Make the regional operations implementation agenda a necessary input into the transportation
improvement plan/long-range plan (TIP/LRP).

5. Use market research as the common link between operations (customer feedback) and planning (planning
input).

Source: FHWA

1.4 Resources

A TMC is operated with a pool of resources contributed by participating agencies. These resources
include funding, staff, data, equipment, and other elements necessary to operate the center. The initial
funding of regional operations typically comes from individual agency budgets, when the structure is not
as formalized. As the TMC becomes fully functional, it is usually designated as a separate entity that
receives funding from the participating agencies.

The following table presents action steps for collaborating agencies to address resources needed for a
TMC.

Table 4. Action Steps for Regional Operations Collaboration and Coordination: Resources

Ensure linkages to the overall regional transportation planning process for needed investment in operations.

Use available funds to support convening activity for operators and planners.

3. Ensure that everyone at the regional collaboration and coordination table perceives a return on investment
of time and other resources.

Use operations performance audits (e.g., corridor-wide) as a tool for guiding investment choices.

5. Make resources sufficiently available and flexible to effectively fund regional planning for operations
activities and initiatives.

Source: FHWA

1.5 Performance Improvement

Performance improvement addresses the objectives of the TMC and how their success is measured.
These may address public safety, security, mobility, and other elements addressed by operations
management. Performance measures also encompass monitoring and reporting how well the specific
systems or programs are operating, such as traffic signal controllers, surveillance equipment, and
incident response.
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The following table presents action steps for collaborating agencies to address performance within a
TMC.

Table 5. Action Steps for Regional Operations Collaboration and Coordination: Performance
Improvement

Agree on expected levels of performance and the need for improvement.

Develop and accept relevant regional performance measures.

Provide regular status reports on regional transportation system operations performance.

BIRINTF

Share, link, and provide system managers and users with access to real-time and archived system
performance data.

Source: FHWA

2.0 Case Studies

The following sections present additional case studies of TMCs according to the key elements presented
in the previous sections: Structure, Processes, Products, Resources, and Performance Improvement. The
majority of this information was adapted from the Federal Highway Administration’s Regional
Transportation Operations Collaboration and Coordination.?

2.1 Georgia Navigator

As previously stated, the GDOT created its Intelligent Transportation System, Georgia Navigator, in 1996
in anticipation of the Olympic Games in Atlanta to improve and monitor traffic mobility. The central hub
of the Georgia Navigator TMC Center is in Atlanta, supported by several Transportation Control Centers
through the metro Atlanta area. Since 1996, operations have expanded to include areas throughout the
State, including a separate Transportation Control Center in Macon.*

Georgia Navigator coordinates with a variety of agencies within and outside GDOT. Within GDOT, these
include:

e Office of Traffic and Safety Design (for ITS design services and project programming)

e Office of Maintenance (for emergency operations)

e Office of Construction (to coordinate ITS construction projects and traveler information for
major GDOT construction projects)

e Office of Communications (for public information)

e Information Technology (for hardware and software support)

e Office of Utilities (for utility coordination in project design)

e Office of Oversize/Overweight Permits (for maintenance of ITS at weigh stations)

e Macon Regional TMC

Outside of GDOT, the TMC coordinates with additional agencies:

e Georgia Emergency Management Agency (GEMA)

3 Regional Transportation Operations Collaboration and Coordination: A Primer for Working Together to Improve
Transportation Safety, Reliability, and Security. U.S. Department of Transportation, Federal Highway Administration.
http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS TE/13686.html

4 Navigator Business Plan. Georgia Department of Transportation. April 2005.
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e Localfire, police, EMS, and 911 centers

e Atlanta Regional Commission (ARC)

Georgia Regional Transportation Authority (GRTA)
Federal Highway Administration (FHWA)

Towing and Recovery Association of Georgia (TRAG)
Multi-state ITS Software Consortium (MISC)

e |95 Corridor Coalition

e Georgia State Patrol (GSP)

e Department of Motor Vehicle Safety (DMVS)

Georgia Navigator’s major functions are (a) Freeway and Arterial Management and (b) Incident
Management. The TMC maintains mobility along the state’s freeways and arterials through a system of
cameras, detectors, ramp meters, and other infrastructure that support ITS information. These relay
information such as travel time and major incidents to the TMC, which then disseminates the
information to the public and the media. With Incident Management, the TMC coordinates human and
technical resources to reduce the duration and impact of incidents, and improve the safety of motorists,
victims, and safety responders. One of the most successful aspects of the Incident Management
program is the implementation of HERO (Highway Emergency Response Operator) vehicles. These help
restore traffic flow by responding quickly to incidents and clearing the roadway of stalled vehicles.
Another element of the program is changeable message signs, which relay travel time and incident
information to motorists along arterials and interstate highways. In addition, Georgia Navigator has a
website that displays travel and incident information, as well as a phone line that motorists can call to
receive real-time travel information.’

Figure 1 below shows a time-scaled chart of typical operations at the Georgia Navigator TMC. The
baseline conditions exhibit operations to respond to an incident without the Georgia Navigator system.
The next three lines exhibit operations to respond to an incident with a phone call to the TMC; detected
by CCTV cameras; and response by a HERO unit, respectively. The chart shows that the Georgia
Navigator system yields significantly lower response times, incident clearance times, and time to return
to normal traffic flow, compared to operations with the Georgia Navigator system in place.

Figure 1. Typical Operations at the Georgia Navigator TMC

E,.C F G H
Baseline
TMC-Call Delay Savings '
Delay Savings
TMC-CCTV -
° Navigatee@asiness Plan. Delay Savings >
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Source: Benefits Analysis for the NaviGAtor Program, August 2006

Key:

A = Incident Occurs

E = Response Arrives

B = Incident Reported F = Partial Clearance

C = Incident Verified

A significant expenditure of funds is required to operate the Georgia Navigator TMC. For the 2003/2004
fiscal year, the annual capital, operating, and maintenance expenses were $42.5 million.® However, the
program has created far more benefits in cost savings. The table below is a synopsis of the annual
benefits derived from the Navigator system’s Incident Management program between May 2003 and

G = Full Clearance

Note: Figure is not to scale

April 2004.
Table 6. Annual Benefits of Georgia Navigator
:::;Ti Benefit Cost Savings
Mobility 7,254,495 vehicle-hours of incident-delay savings $152,053,180
186 tons of HC emissions reduced
2,457 tons of CO emissions reduced $20,243,009

Environmental

262 tons of NO, emissions reduced

5,172,455 gallons of gasoline consumption reduced

1,658,170 gallons of diesel fuel consumption reduced

$10,365,969

Cust . . .

us' omgr 49,051 motorist assists provided to travelers $2,955,323
Satisfaction
Safety 466 secondary crashes reduced $1,614,564
Total $187,228,535

Source: Benefits Analysis for the GDOT Navigator Program — Executive Summary. August 2006.

The benefit of approximately $187 million in cost savings compared to the $42.5 million expenditure for

the system creates a benefit-cost ratio of 4.4 to 1.

Below, Figures 2 through 4 show additional quantifiable benefits of the Georgia Navigator system.

& Benefits Analysis for the GDOT Navigator Program — Executive Summary. August 2006.
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Figure 2. Average Incident Duration

Time (minutes)

Avg. Incident Duration

Baseline Navigator

O Avg. Incident Duration

Source: Georgia Navigator

The Navigator program caused a 68.9% decrease in the duration of an accident event. The duration is

defined as from the time of the accident to the point of clearance and full flow of traffic.

Figure 3. Total Delay
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Source: Georgia Navigator

The Navigator program provided a 53.6% decrease in total vehicle hours during incident duration.
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Figure 4. Initial and Secondary Crashes

Initial and Secondary Crashes
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Source: Georgia Navigator

The Navigator program caused initial crashes to drop by 20.8%, while the secondary crash rate dropped
by 31.1% per incident.

2.2 Capital Wireless Integrated Network (CapWIN)

CapWIN, an integrated transportation and criminal justice information wireless network, is being
developed to address better coordination and information-sharing among public safety and
transportation agencies and organizations in Maryland, Virginia, and Washington, DC. Currently,
agencies in the DC region cannot directly communicate in a mobile environment. Rather, when
incidents occur, responders use their own communication centers to pass messages among other
responders. CapWIN will allow these agencies to communicate directly with each other and access
information to plan and implement traffic control during major incidents. Law enforcement and
emergency medical services will also use CapWIN to share critical information across counties and
regions and improve response to emergencies. The transportation-related benefits of CapWIN include:

e Reduced traffic delays,

e Increased customer satisfaction,

e Shared historical information among agencies,

e Improved resource allocation through real-time information,

e Increased worker safety in construction zones,

e Improved response to natural and man-made disasters,

e Increased transportation and public safety assistance through increased information,
and

e Reduced duplication of expenditures on technology.

2.2.1 Structure

Law enforcement, fire and rescue, EMS, transportation agencies, motorist assistance services,
information service providers, the media, and other incident responders have committed to working
together to improve communications and to facilitate a coordinated response to emergencies. CapWIN
has user groups that develop the strategic plan and other aspects of the project.
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2.2.2 Processes

Improved voice and data communications have enhanced the capabilities of the agencies to respond to
traffic incidents. The Coordination Working Group allows interested parties to coordinate their
respective activities to minimize overlap of initiatives and pool resources.

2.2.3 Products

A strategic plan outlines function needs, system requirements, security requirements, information
priorities, implementation strategy, and a long-term business plan to address ongoing operations and
maintenance. Memorandums of understanding have been developed with each participating agency for
the maintenance and long-term requirements of the network.

2.2.4 Resources

The participating public safety and transportation agencies are interested in developing partnerships to
share limited resources and improve safety for their customers. CapWIN creates guidelines and
standards in public safety and transportation communication systems, so that agencies’ systems are
compatible with one another (thus saving the agencies from costly, incompatible technologies). These
improved systems are seen as a return on investment of time and resources.

2.2.5 Performance Improvement

The integrated wireless network allows transportation agencies to communicate directly and share real-
time and historical information, which improves system performance. Collected data is put into an
accessible, readily understandable format that can be utilized regardless of location in national, state, or
local databases.

2.3 Transportation Operations Coordinating Committee (TRANSCOM)

TRANSCOM was created in 1986 as a regional coordination effort for construction projects in New York,
New Jersey, and Connecticut. Since then, its role has expanded to include the distribution of traffic and
incident information and the management of regional ITS programs. The intent of TRANSCOM is to
enable the collaboration of multiple planning and operating agencies to improve transportation
throughout these states. The agencies share traffic, incident management, and construction
information through the use of sophisticated software. The communication among the agencies helped
coordinate the management of the transportation system on September 11, 2001.

2.3.1 Structure

TRANSCOM was formed by the region’s transportation leaders. Its 16 member agencies, which include
State and City Departments of Transportation, toll authorities, transit authorities, and the State police,
are champions for regional collaboration and better system performance. TRANSCOM also has
relationships with more than 100 additional entities, including local governments, police, fire,
emergency services, and planning organizations. Both planners and operators participate in
TRANSCOM'’s activities, thereby creating a shared vision for the region’s transportation system.

2.3.2 Processes

TRANSCOM was formed as a means to collectively address traffic, incident management, and
construction issues, and to determine collaborative, multimodal approaches to solving the region’s
transportation problems.
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2.3.3 Products

TRANSCOM maintains planning documents such as a multiyear strategic plan, an annual business plan
and budget, information and communication systems plan, and a technology programs development
plan.

2.3.4 Resources

TRANSCOM utilizes the resources of multiple agencies to collect and disseminate incident and event
information. TRANSCOM'’s agencies collaborate to bring transportation funding into the region.
Agencies would not be willing to participate in TRANSCOM if they did not see a return on investment of
their time and resources.

2.3.5 Performance Improvement

TRANSCOM does not currently have performance standards, but it acknowledges the need for them and
expects to develop them in the future. TRANSCOM'’s operations depend on real time and archived data
shared among the involved agencies. The Operations Information Center collects and disseminates real-
time incident and construction information to members and affiliated agencies 24 hours a day, and
maintains a database of construction projects.

2.4 Southern California ITS Priority Corridor

Southern California has suffered through severe congestion and extreme air pollution over the past
several years. Due to its federal air quality non-attainment status, no major expansions are planned for
the region’s freeway network. In addition, there are no increases expected in transit operations.
Because of this, local officials have turned to operations-based solutions to manage the region’s
transportation network.  As one of the Nation’s four designated ITS Priority Corridors, the Southern
California region receives Federal funds for ITS strategic planning and deployment. The ITS Priority
Corridor Steering Committee, a partnership of 16 public entities, was formed to oversee the program,
which allows:

e  Multi-jurisdictional collaboration of multiple MPOs and state and local transportation
agencies,

e Stakeholder participation,

e Movement from a major planning to an operations initiative,

e Integration of extensive ITS infrastructure, enabling traffic management centers to share
data and traffic operations control, and

e Regional traveler information, which is of great value to the region’s motorists.

As a result of the strategic planning and design by the Priority Corridor Steering Committee, an
intermodal transportation management and information system will be implemented that allows for the
integration of existing and future transportation management systems. This system will continuously
evolve to fit with future transportation management initiatives.

2.4.1 Structure

Members of the ITS Priority Corridor Steering Committee include Caltrans (the State Department of
Transportation), the California Highway Patrol, six county transportation authorities/commissions, two
MPOs, one air quality management district, and three regional ITS strategic planning subcommittees.
Additional participants include the Federal Highway Administration (FHWA), the Federal Transit
Administration (FTA), and local transportation agencies. Because the Priority Corridor decision making
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process was conducted outside the bounds of traditional transportation funding processes, the
participants have had to work hard to sustain political buy-in and acquire champions for their programs.

The operators and planners on the Steering Committee share a common vision for the improvement of
Southern California’s transportation system through integrated ITS systems, and they have agreed to
expand the scope of the program to include all modes and all roads from Los Angeles to the Mexican
border. The Priority Corridor has fostered new relationships among planners and operators, and
promotes a common understanding of each other’s missions that has resulted in the movement of the
regional initiative from major planning to operations.

2.4.2 Processes

The Priority Corridor integrates traveler information from several sources, and therefore is a valuable
resource for travelers. The network also links the four Caltrans TMCs, thereby enabling contingency
control during emergencies so that one TMC can take control for another if needed. The Priority
Corridor Committee assesses the value of ITS projects on a regional or corridor-wide basis.

2.4.3 Products

The Priority Corridor is characterized by decentralized information-sharing and an open system
architecture that supports technical information-sharing and the integration of different systems. The
agencies that operate the transportation systems in Southern California acknowledge the concept of
operations. The concept of operations creates the strategy to “develop once, deploy many times,”
thereby allowing for cost sharing among the agencies.

2.4.4 Resources

All groups involved in the Priority Corridor see a return on investment of their time and resources
because they are now able to access each other’s data, share the costs of system upgrades and new
technology applications, and communicate better among planners and operators. Funding has been
made possible through Federal grants, which continued through 2002.

2.4.5 Performance Improvement

The integration of the various agencies’ ITS infrastructures in the Priority Corridor enables data to be
shared, linked, and made accessible to operators and planners throughout the region.

2.5 Summary of TMCs in the United States

Most major cities with a metropolitan population of over 3 million people have a TMC to monitor
congestion. Table 7 below gives examples of TMCs in major metropolitan areas in the United States.
The CUTS metropolitan area has a significantly lower population than these example cities; therefore,
the costs associated with a TMC for CUTS would be lower, and the center would likely not require as
much equipment and infrastructure.
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Table 7. Summary of TMC Costs

TMC Location Program Capital Cost ($) Size of TMC Metr? 7 TMC Service Cameras Me_ssage
Name Population Area Signs
- 5,436 square
Houston, TX TransStar $11.5 Million, TMC Only | 52,000 sq ft | 5,539,949 mi 600 63
Los Angeles, CA | LARTMC $46 Million 13,400 sq ft | 12,950,119 ;?88 freeway | ¢, 109
Seattle, WA ETMC Not Available Not 3,063,497 | ' 1centerline 120 N/A
Available mi.
$14 Million, TMC Only
NAVIGATOR- .
Atlanta, GA ATMS $140 Million, Total 73,500 sq ft | 5,138,233 480 mi. 574 101
Project
Ft. Lauderdale, SMART .
FL SunGuide $36 Million 42,000sq ft | 5,463,857 N/A 145 72
Charleston, SC No Name $300,000, TCC Only NOt. 603,178 Not Available
Available
3, other
Clayton Co, GA No Name $4.5 Million 1,500 sq ft 271,2402 143 square mi. 56 signs by
GDOT

Source: TransStar, LARTMC, ETMC, Georgia Navigator, SMART Sun Guide

3.0 Operations Equipment

This section presents images of operations equipment commonly employed in Transportation
Management Centers. The equipment pictured is recognized throughout the industry as standard.

A closed-circuit television (CCTV) camera (Figure 6) provides comprehensive coverage of the roadway
and allows the TMC to monitor this section of road at all times. An example of a CCTV camera is shown
below.

7 Metropolitan Population includes areas beyond the incorporated city of the TMC location.
2 Clayton is the 3" smallest county in Georgia, but the 5" most populous county.
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Figure 5. Closed-Circuit Television Camera

Source: Minnesota Department of Transportation

A ramp meter (Figure 7) is a traffic signal placed at a freeway on-ramp to regulate the flow of traffic on
the freeway. These are typically installed to alleviate bottlenecks at freeway entrances due to queuing
traffic, and can also have the effect of causing motorists to choose alternate routes (thereby reducing
congestion on the freeway.

Figure 6. Ramp Meter

Source: Arizona Department of Transportation

A changeable message (Figures 7 and 8) sign is installed on limited-access highways or major arterial to
provide real-time information to motorists. These are typically managed by the TMC. The information
displayed may include travel times, notification of traffic incidents, alternate routes recommended, or
public service messages issued by law enforcement.
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Figure 7. Changeable Message Sign (l)

Source: Metropolitan Transportation Commission, San Francisco, CA

Figure 8. Changeable Message Sign (ll)

AMBER ALERT
- TUNME T2 LOCAL MEDIA
— FOR INFORMATION

Source: Ontario Provincial Police

A Video Detection System (VDS, Figure 9) is similar to a CCTV camera system, but has more advanced
capabilities. A VDS can detect the speed of vehicles, number of vehicles, and similar measures. This

information is fed back to the TMC, which can then use the data to calculate travel times and congestion
levels on the roadway.
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Figure 9. Video Detection System

. ANUR'DAE | RWawm

Source: Evaluation of Work Zone Speed Advisory System.8

The images below in Figures 10 and 11 are examples of TMC facilities. Depending on the scale of the
TMC, the equipment and infrastructure of a TMC may occupy an entire building or just one room.

Common components of a TMC facility include a series of screens for display of information or camera
images and work stations for operators.

Figure 10. Inside a TMC Facility (I)

Source: Multi-Media Solutions for CalTrans

8 http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/14057.htm
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Figure 11. Inside a TMC Facility (ll)

Florda DOT

Source: Suburban Emergency Management Project

A call box houses a telephone that motorists can use to contact emergency services during a vehicle
break-down or incident. These calls may be routed through the TMC. The provision of call boxes allows
authorities to respond to incidents more quickly, which also hastens the normal flow of traffic. Figure
12 below shows a typical roadside callbox.
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Figure 12. Callbox

Source: FHWA
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