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1.0 EXECUTIVE SUMMARY 
The Florida Department of Transportation (FDOT) has retained consulting services to 

design, procure, install, and integrate an Advanced Traffic Management System (ATMS) along 
two major corridors (US 19 and SR 60) in Pinellas County, Florida. Though the overall project, 
herein referred to as the Pinellas Countywide ATMS project, can be operated from the Pinellas 
County Regional Traffic Management Center (RTMC), currently the SR 60 corridor is controlled 
by the City of Clearwater’s Traffic Operations Center. In the long run, the RTMC may be staffed 
with representatives from each local agency though each agency will continue to maintain its 
own traffic control center for management of respective jurisdictional control resources. 

 
The Pinellas Countywide ATMS project is being designed and implemented in three 

deployment stages using the System Manager approach. The Stage I deployment, which is 
nearing completion, encompassed a diverse set of technologies including central control 
system, controller firmware, adaptive control software, video imaging detection, closed circuit 
television cameras, dynamic message signs, dynamic trailblazer signs, and fiber optic 
communications backbone. A primary goal of the project was to leverage incident management 
strategies and enabling technologies to improve real-time control, management, monitoring, 
verification, response, data storage and retrieval during periods of recurrent congestion and 
incidents. 

 
In addition to other tasks, the Pinellas Countywide ATMS project required a 

comprehensive evaluation of two adaptive traffic control system deployed along portions of US 
19 and SR 60 corridors in Pinellas County. The study corridors are presented in Figures 2-1 and 
2-2. The US 19 and SR 60 study corridors encompassed 9 and 16 signalized intersections, 
respectively, segregated into three operational sections. In addition, the study considered three 
critical intersections, selected along each study corridor in consultation with the Pinellas County, 
to serve as benchmarks in differentiating traffic operations between the main corridor and 
associated side streets. The assessment considered field-based Before-After comparative 
analysis of operational measures of effectiveness such as travel times, speeds, control delay, 
fuel consumption, traffic crashes, etc. The Before Scenario was represented by historical time-
of-day plans, which were fine-tuned over time as deemed appropriate by the maintaining 
agency whereas the After Scenario was represented by different adaptive traffic control systems 
deployed along US 19 (MIST and OPAC) and SR 60 (I2TMS and RHODS), respectively.   

 
This paper, developed by Gord & Associates, Inc., presents the study approach, 

findings, conclusions, and recommendations. The focus of this study is on addressing the 
Evaluation Goal 2 (Assess Transportation System Impacts) during peak and off-peak periods 
and at system boundaries. The paper is organized as follows: 

 
 Background 
 Approach 
 US 19 Findings 
 SR 60 Findings 
 Conclusions and Recommendations. 

 
This Executive Summary focuses on the study conclusions and recommendations.   
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Figure ES1-1: Pinellas Countywide ATMS System Corridors – US 19 
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Figure ES 1-2: Pinellas Countywide ATMS System Corridors – SR 60 
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1.1 CONCLUSIONS 
 
Table ES1-1 and Figure ES1-3 present the total lifecycle cost, savings, and associated 

benefit/cost ratios for US 19 and SR 60 corridors. The present value of the savings attributed to 
each adaptive system was estimated using a 10-year life cycle and a 6-percent compounding 
interest rate. The cost of the adaptive system reflects a portion of the deployment cost for the 
Pinellas Countywide ATMS project. The required elements for adaptive control included 
advanced traffic controller and associated cabinet, central control software, local control 
firmware, adaptive control hardware and software, etc.  

 
Table ES1-1: Total Lifecycle Benefits for Adaptive Control 

Corridor Life-Cycle Savings 
(Present Value) 

System Cost 
(Adaptive) 

Benefit/Cost 
Ratio 

US 19 $6,144,239 $1,020,000 6.0 
SR 60 $10,620,861 $1,370,000 7.75 
Total Project $16,765,101 $2,390,000 7.0 

 

 
Figure ES1-3: Adaptive system implementation benefits over 10 years 

 
The total deployment cost ($9 million) for the Pinellas Countywide ATMS project 

encompassed other improvements. These improvements included: 
 

 Video wall, consoles, servers, electronic devices, communications equipment, etc. in 
the County’s regional traffic management center 
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 CCTV cameras, dynamic message signs, inductive loops, video image detectors, 
etc. along US 19 and SR 60 corridors 

 Communications infrastructure, fiber optic media, and end equipment for center-to-
field devices connectivity. 

 
The overarching conclusion of this assessment study, derived from Table 6-1 findings, is 

that both adaptive traffic control systems represent great value for each invested dollar, 
considering the high benefit/cost ratios of 6.0 for US 19 and 7.75 for SR 60 corridors. The 
present value of the combined total lifecycle savings over a 10-year period for the two adaptive 
systems is $16.7 million compared to the total adaptive system deployment cost of $2.3 million. 
This signifies an overall benefit/cost ratio of 7.0, which is significantly higher than return on 
investments derived from roadway capacity improvement projects. The deployed adaptive traffic 
control systems are prudent investment choices considering the significant operational benefits 
measured as savings in labor, consumed fuel, and environmental pollutants.  

 
The following conclusions are pertinent to the operational impacts of the adaptive traffic 

control systems deployed along US 19 and SR 60 corridors, respectively.  
 

1.1.1 US 19 Corridor  
 
The overarching conclusion for the US 19 corridor is that the adaptive traffic control 

system represents a great value for each invested dollar, considering the high benefit/cost ratio 
for the US 19 corridor. The total lifecycle savings over a 10-year period at present value for the 
adaptive system are $6.14 million. Compared to the system total cost, the benefit/cost ratio is 
6.0. Other pertinent conclusions include:  

 
 The main corridor of US 19 experienced significant operational improvements. 

However, this success was achieved, at least in part, via degradation of traffic 
operations on side streets. Travel times and other MOEs improved in the direction of 
peak traffic flow along US 19 for all study periods, however, in certain cases, travel 
times worsened in the non-peak direction (e.g., northbound flow during AM Peak 
period). Typically, peak direction volumes were observed to be twice as much as the 
non-peak direction thus making the associated operational benefits far exceeding the 
operational disbenefits in the non-peak direction. 

 The side streets were penalized along the US 19 corridor to accommodate the traffic 
flow along the main corridor. The total delay at side streets increased under adaptive 
traffic control system compared to the traditional control system. However, the US 19 
corridor, as whole (including both main corridor and associated side streets), 
exhibited overall operational improvements attributed to deployment of adaptive 
traffic control system.     

 The study team members perceived traffic operations along the US 19 corridor to be 
better under adaptive traffic control system than traditional control system as 
supported by documented statements reflecting fewer stops, higher speeds, lesser 
braking/delay, and lower drivers’ stress/fatigue.  

 The adaptive traffic control system resulted in a net annual savings of $2,187,493 in 
labor and $409,597 in fuel consumed for the northbound direction on US 19 for a 
total annual savings of $2,597,090. 
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 The adaptive traffic control system resulted in a net annual savings of $2,037,037 in 
labor and $191,016 in fuel consumed for the southbound direction on US 19 for a 
total annual savings of $2,228,053. 

 The adaptive traffic control system resulted in a net savings of $4,224,530 in labor 
and $600,613 in fuel consumed for the combined northbound and southbound 
directions on US 19 for a total annual savings of $4,825,143. The corridorwide 
findings represent significant savings. 

 The adaptive traffic control system resulted in a net annual loss of $3,391,661 in 
labor for all side streets along US 19.  

 The adaptive traffic control system resulted in a net annual savings of $834,815 in 
labor for the overall US 19 corridor comprised of both the main corridor and 
associated side streets. 

 

1.1.2 SR 60 Corridor  
 
The overarching conclusion for the SR 60 corridor is that the adaptive traffic control 

system represents a great value for each invested dollar, considering the high benefit / cost ratio 
for the SR 60 corridor. The total lifecycle savings over a 10-year period at present value for the 
adaptive system are $10.6 million. Compared to the system total cost, the benefit/cost ratio is 
7.75. Other pertinent conclusions include: 

 
 The main corridor of SR 60 experienced significant operational improvements. 

However, this success was achieved, at least in part, via degradation of traffic 
operations on side streets. Travel times and other MOEs improved in the direction of 
peak traffic flow for all study periods, however, in certain cases, travel times and 
other MOEs worsened in the non-peak direction (e.g., eastbound flow during PM 
Peak period). Typically, peak direction volumes were observed to be twice as much 
as the non-peak direction thus making the associated operational benefits far 
exceeding the operational disbenefits in the non-peak direction.  

 The side streets were marginally penalized along the SR 60 corridor to 
accommodate the traffic flow along the main corridor by the adaptive control system. 
The total delay at side streets increased under adaptive traffic control system 
compared to the traditional control system. However, the majority of side streets’ 
delay was attributable to the intersection of US 19 and SR 60, which is an atypical 
intersection within the study corridor, both in terms of traffic demand intensity and 
intersection geometry and lane configuration. The overall benefits derived from 
improved operational performance along the main corridor far exceeded the 
operational disbenefits imposed on side streets. In addition, the SR 60 corridor, as 
whole (including both main corridor and associated side streets), exhibited overall 
operational improvements attributed to deployment of adaptive traffic control system.    

 The study team members perceived traffic operations along the SR 60 corridor to be 
better under adaptive traffic control system than traditional control system as 
supported by documented statements reflecting fewer stops, higher speeds, lesser 
braking/delay, and lower drivers’ stress/fatigue.  

 The adaptive traffic control system resulted in a net annual savings of $622,597 in 
labor and $305,790 in fuel consumed for the eastbound direction on SR 60 for a total 
annual savings of $928,388. 
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 The adaptive traffic control system resulted in a net annual savings of $1,139,670 in 
labor and $449,239 in fuel consumed for the westbound direction on SR 60 for a total 
annual savings of $1,588,909. 

 The adaptive traffic control system resulted in a net annual savings of $1,762,268 in 
labor and $755,030 in fuel consumed for the combined eastbound and westbound 
directions on SR 60 for a total annual savings of $2,517,297. The corridorwide 
findings represent significant savings. 

 The adaptive traffic control system resulted in a net annual savings of $1,443,052 in 
labor for the overall SR 60 corridor comprised of both the main corridor and 
associated side streets. 

 

1.2 RECOMMENDATIONS 
 
The assessment of the adaptive traffic control elements of the Pinellas Countywide 

ATMS project has yielded significant findings and conclusions in the form of tables and charts 
that could be of value in further fine-tuning and calibrating the systems. Of particular importance 
is the conclusion that the adaptive traffic control system should not attain its operational 
improvements along the main corridor by penalizing side streets traffic flow. Further system 
calibration will be needed by the system providers and engineers to help reduce delays on side 
streets while continuing to optimize traffic flow on the main corridor. In addition, the reach and 
effectiveness of the adaptive traffic control system is constrained by intersections and 
movements where demand consistently exceed available capacity. To further enhance the 
value of adaptive traffic control in optimizing corridor operations, there is a need for the owner 
agency to continue its investment program in traditional capacity improvements projects (i.e., 
auxiliary lanes) at signalized intersections where demand exceeds available capacity. Advanced 
technologies, including adaptive traffic control system, augment (not replace) the traditional 
roadway/intersection capacity improvement strategies.   
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2.0 BACKGROUND 
The Florida Department of Transportation (FDOT) has retained consulting services to 

design, procure, install, and integrate an Advanced Traffic Management System (ATMS) along 
two major corridors (US 19 and SR 60) in Pinellas County, Florida. Though the overall project, 
herein referred to as the Pinellas Countywide ATMS project, can be operated from the Pinellas 
County Regional Traffic Management Center (RTMC), currently the SR 60 corridor is controlled 
by the City of Clearwater’s Traffic Operations Center. In the long run, the RTMC may be staffed 
with representatives from each local agency though each agency will continue to maintain its 
own traffic control center for management of respective jurisdictional control resources. 

 
The Pinellas Countywide ATMS project is being designed and implemented in three 

deployment stages using the System Manager approach. The Stage I deployment, which is 
nearing completion, encompassed a diverse set of technologies including central control 
system, controller firmware, adaptive control software, video imaging detection, closed circuit 
television cameras, dynamic message signs, dynamic trailblazer signs, and fiber optic 
communications backbone. A primary goal of the project was to leverage incident management 
strategies and enabling technologies to improve real-time control, management, monitoring, 
verification, response, data storage and retrieval during periods of recurrent congestion and 
incidents. 

 
In addition to other tasks, the Pinellas Countywide ATMS project required a 

comprehensive evaluation of two adaptive traffic control system deployed along portions of US 
19 and SR 60 corridors in Pinellas County. The study corridors are presented in Figures 2-1 and 
2-2. The US 19 and SR 60 study corridors encompassed 9 and 16 signalized intersections, 
respectively, segregated into three operational sections. In addition, the study considered three 
critical intersections, selected along each study corridor in consultation with the Pinellas County, 
to serve as benchmarks in differentiating traffic operations between the main corridor and 
associated side streets. The assessment considered field-based Before-After comparative 
analysis of operational measures of effectiveness such as travel times, speeds, control delay, 
fuel consumption, traffic crashes, etc. The Before Scenario was represented by historical time-
of-day plans, which were fine-tuned over time as deemed appropriate by the maintaining 
agency whereas the After Scenario was represented by different adaptive traffic control systems 
deployed along US 19 (MIST and OPAC) and SR 60 (I2TMS and RHODS), respectively.   

 
This paper, developed by Gord & Associates, Inc., presents the study approach, 

findings, conclusions, and recommendations. The focus of this study is on addressing the 
Evaluation Goal 2 (Assess Transportation System Impacts) during peak and off-peak periods 
and at system boundaries. The paper is organized as follows: 

 
 Background 
 Approach 
 US 19 Findings 
 SR 60 Findings 
 Conclusions and Recommendations. 
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Figure 2-1: Pinellas Countywide ATMS System Corridors – US 19 
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Figure 2-2: Pinellas Countywide ATMS System Corridors – SR 60 
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3.0 APPROACH 
 
The overall ATMS evaluation plan is segregated into four focus areas or evaluation 

goals. To better align the evaluation budget to project issues and concerns, the project 
stakeholders prioritized the evaluation goals and associated objectives and measures of 
effectiveness as presented in Table 3-1.  

 
Table 3-1: Prioritized Goals and Objectives 

Priority Goals Objectives Rank 
Objective 2.1 – Assess Traffic Operations Impacts During Normal 
Peak Periods and Off-peak Periods 1 

Objective 2.3 – Assess Traffic Operations Impacts during 
Incidents and Special Events 2 1 

Goal 2 – Assess 
Transportation 
System Impacts    

Objective 2.2 – Assess Traffic Operations Impacts at the System 
Boundaries 3 

Objective 1.1 – Assess System Performance 4 
2 

Goal 1 – Assess 
System 
Performance 
Characteristics    

Objective 1.2 – Assess System Capabilities 5 

Objective 3.1 – Document Adaptive Signal Control System Costs 
by System Components 6 

Objective 3.2 – Document Adaptive Signal Control System 
Personnel Training Costs 7 3 

Goal 3 – 
Document Cost 
Impacts 
    

Objective 3.3 – Document All Partner Contributions 8 
Objective 4.2 – Identify Methods for Effective Maintenance and 
Operations 9 

Objective 4.1 – Identify Deployment Technical Issues 10 
Objective 4.3 – Identify Institutional Issues 11 
Objective 4.4 – Identify Effectiveness of System Manager 
Approach for Procurement  12 

4 
Goal 4 – Identify 
Deployment 
Issues 

Objective 4.5 – Define Transferability Issues  13 
 
Specifically, the focus of this paper is on the Evaluation Objectives 2.1 and 2.2, which 

consider the transportation system impacts of the Pinellas Countywide ATMS during normal 
peak periods and off-peak periods and at system boundaries. The Evaluation Objectives 2.3 
(transportation system impacts during incidents and special events) will be addressed 
qualitatively based on the perceived value; by system operators, engineers, and managers, of 
applied technology tools for managing incidents, special events, and system boundaries. The 
remaining evaluation goals and objectives will be addressed as part of the Final Evaluation 
Report subject to availability of pertinent data and funding.    

 

3.1 MEASURES OF EFFECTIVENESS 
 
Various measures of effectiveness (MOEs) were used to validate the Evaluation 

Objectives 2.1 and 2.2 including safety, mobility, efficiency, energy/environment, and 
productivity as briefly described below. 
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3.1.1 Safety  
 
The original vision for safely assessment called for leveraging such MOEs as total crash 

rates, injury crash rates and fatal crash rates. These rates were to be expressed in terms of the 
number of crashes per million-vehicles entering each study intersection, or traveling along each 
study corridor. However, for the safety study to be statistically significant there is a need for 
three years of crash data for each analysis scenario (Before-After). Since the adaptive systems 
along US 19 and SR 60 became fully operational in late September 2006, sufficient time period 
was not available to perform a statistically significant crash analysis. Crash data, however, was 
available for a Before-After comparative crash assessment using descriptive (rather than 
inferential) statistics. This assessment compared corridorwide traffic crashes segregated by 
severity and type along the study corridor and associated side streets. The available crash data 
pertained to Before-After time periods in October 2006 when travel time runs were conducted 
for representative Before-After scenarios for both US 19 and SR 60 corridors. 

 

3.1.2 Mobility  
 
The MOEs used to quantify impacts on mobility included travel time, number of stops, 

speed, and control delay along each study corridor on a section-by-section basis as well as 
level of service and control delay at three critical intersections along each study corridor.  

 

3.1.3 Efficiency  
 
The MOE used to quantify impacts on operational efficiency was throughput at the three 

critical intersections along each study corridor.  
 

3.1.4 Energy and Environment  
 
The MOEs used to quantify impacts on energy/environments included consumed fuel 

and concentrations of primary exhaust pollutants such as hydrocarbons (HC), carbon monoxide 
(CO), and nitrogen oxides (NOx). Fuel consumption and emissions were outputs of the travel 
time runs under Before-After Scenarios. The model governing the fuel consumption and 
environment MOEs is an older model, which is based on instantaneous values (second-by-
second) of vehicles’ speed and acceleration during each travel time run. The model parameters 
governing the environmental MOEs may be updated in the future to become more 
representative of motoring vehicles that presently populate the roadway system. Since the 
improved environmental model will not be available in time for this study, the study used the 
older model. The fuel and environmental MOEs generated by the older model may not 
completely represent actual field experience; however, they do serve as a good base for 
comparing Before-After scenarios.       

 

3.1.5 Productivity  
 
The MOE used to quantify impacts on productivity was savings/losses attributed to 

vehicular operation (fuel) and travelers’ time (control delay). The adaptive traffic control system 
is hypothesized to improve fuel consumption and travelers’ time corridorwide, which translate 
into associated cost savings. In addition, the improvement in the central system monitoring and 
data management capabilities would enhance productivity resulting from synergistic benefits 



 
 

 
13 

Evaluation White Paper                                                     Gord & Associates, Inc. 
 

attributed to the value of automation in traffic operations and maintenance. This latter aspect of 
system benefits will be addressed as part of the final evaluation reporting.  

 
The Before-After travel time runs provided findings regarding savings or loss in average 

delay (seconds per vehicle) and average fuel (gallons per vehicle). To quantify these findings to 
monetary savings or losses on an annual basis, the analysis assumed the following average 
values:  

 
 $2.5 for a gallon of fuel 
 $10 for a person-hour 
 1.2 persons per vehicle (vehicle occupancy). 

 
To derive the annual savings or cost, the savings/losses in delay and consumed fuel 

during each study period were multiplied by the representative number of annual hours for each 
study period as shown below.  

 
 Study period for AM Peak (7–9 AM) – with each day containing two representative 

hours for a total of 520 representative hours in a year  
 Study period for AM Off-Peak (10–11:30 AM) – with each day containing three 

representative hours (9 AM–12 PM) for a total of 780 representative hours in a year 
 Study period for PM Off-Peak (1:30–3 PM) – with each day containing three 

representative hours (1–4 PM) for a total of 780 representative hours in a year 
 Study period for PM Peak (4–6 PM) – with each day containing three representative 

hours (4–7 PM) for a total of 780 representative hours in a year. 
 

3.2 STUDY CORRIDORS AND CRITICAL INTERSECTIONS 
 
The two study corridors included US 19 and SR 60 as shown in Figures 2-1 and 2-2, 

respectively. For each study corridor, three “critical intersections” were selected in consultation 
with Pinellas County stakeholders. These critical intersections were used to serve as 
benchmarks in differentiating traffic operations between the main corridor and associated side 
streets. The assessment considered field-based Before-After comparative analysis of 
operational measures of effectiveness such as travel times, speeds, control delay, fuel 
consumption, etc. The differentiation between the main corridor and its side streets provided the 
opportunity to consider main corridor’s operational impacts in the context of operational impacts 
to side streets approaches. Level of Service (LOS) runs were conducted at each critical 
intersection to identify operational impacts to side streets. Each study corridor and associated 
critical intersections are briefly discussed below. The critical intersections selected for the US 19 
and SR 60 corridors included:  

 
 US 19 and Curlew Road (Section 4) 
 US 19 and Alderman Road (Section 4) 
 US 19 and Tarpon Road.(Section 7) 
 SR 60 and US 19 (Section 3) 
 SR 60 and Belcher Road (Section 2) 
 SR 60 and Highland Avenue.(Section 1) 
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3.2.1 US 19 Corridor 
 
The US 19 study corridor is almost 11 miles long and comprised of 11 signalized 

intersections situated between Enterprise Road on the south and Beckett Way on the north. The 
corridor is divided into three operational sections as shown in Figure 2-1. 

 
 Section 1 is comprised of the segment of US 19 between Enterprise Road and 

Republic Drive 
 Section 4 is comprised of the segment of US 19 between Curlew Road and Old Post 

Road 
 Section 7 is comprised of the segment of US 19 between Klosterman Road and 

Beckett Way.  
 
Two separate operational scenarios were considered: 
 

 Before Scenario – US 19 corridor running under historical time-of-day plans for all 
three sections (1, 4, and 7)  

 After Scenario – US 19 corridor running under adaptive traffic control for the entire 
corridor.    

 
Each section was governed by an operational mode that was independent of the other 

two sections under the Before Scenario. All three sections operated under independent time-
based coordination with pre-developed time-of-day plans, which signified operational 
interdependence between sections resulting from random traffic arrivals and operations at 
system boundaries.  

 
Upon completion of field-based data collection and data reduction, Pinellas County 

indicated that the intersections of Enterprise Road and Republic Drive (Section 1) and Beckett 
Way (Section 7) were running free throughout the data collection period representing Before-
After Scenarios. This finding required all pertinent data collected for these intersections to be 
discarded from further consideration. In addition, the travel time runs, conducted for the US 19 
corridor, were adjusted to reflect new boundaries for Sections 4 and 7. Labeled as “adjusted 
runs,” these runs served as the basis for assessing Sections 4 and 7 along the US 19 corridor.  

 

3.2.2 SR 60 Corridor 
 
The SR 60 study corridor is 4.6 miles long and comprised of 17 signalized intersections 

situated between Damascus Road on the east and Hillcrest Road on the west. The corridor is 
divided into three operational sections as shown in Figures 2-2.  

 
 Section 1 is comprised of the segment of SR 60 between Hillcrest Avenue and  

Hercules Avenue 
 Section 2 includes the intersection of Belcher Road and SR 60 
 Section 3 is comprised of the segment of SR 60 between Old Coachman Road and 

Damascus Road. 
 
Three separate operational scenarios were considered: 
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 Before Case – SR 60 corridor running under time-of-day plans (Sections 1 and 3) or 

free operations (Section 2)  
 After Case 1 – SR 60 corridor running under adaptive traffic control excepting 

Belcher Road, which ran under free mode of operations. This scenario enables 
statistically significant comparative assessment of Sections 1 and 3 separately and 
independently since SR 60 and Belcher Road (Section 2) was running under free 
mode of operations under both Before-After Scenarios. This approach eliminated the 
impacts of random traffic arrivals and operations on Sections 1 and 3 that could be 
attributed to SR 60 and Belcher Road running free.   

 After Case 2 – SR 60 corridor running in its entirety under adaptive traffic control, 
including Belcher Road, to allow comparative assessment of boundary conditions 
associated with Sections 1 and 3 during Before-After Scenarios.  

 
Each section was governed by an operational mode that was independent of the other 

two sections under the Before Scenario. Sections 1 and 3 operated under independent time-
based coordination with pre-developed time-of-day plans whereas Section 2 operated under 
free mode of operations, which signified operational independence among sections resulting 
from random traffic arrivals and operations at system boundaries.   

   

3.3 DATA SOURCES 
 
A variety of quantitative data sources were used: 
 

 Travel time runs along study corridor 
 Level of service runs at each critical intersection within each study corridor  
 System generated data pertaining to side street approaches at three critical 

intersections along each study corridor. 
 
The validation of the applicable evaluation goals and objectives required collection of 

pertinent data. The data directly supported the respective evaluation measures of effectiveness.  
The sections below present the data collection methods used for this assessment.  

 

3.4 BEFORE – AFTER DATA COLLECTION SCHEDULE 
 
The Before Scenario was represented by predetermined traditional time of day plans 

(i.e., background cycles, splits, and offsets). The After Scenario was represented by adaptive 
traffic control system, capable of assigning in real-time minimum delay cycles, splits, and 
relative offsets at consecutive set (i.e., peer-to-peer) of signalized intersections. The traditional 
and adaptive control systems are founded on entirely different operational concepts. Adaptive 
traffic control’s use of potentially different minimum delay cycle length at adjoining signalized 
intersections is envisioned to contribute to lowering the control delay for all applicable signalized 
intersections and overall corridor compared with time of day plans. 

 
Table 3-2 presents the schedule for conducting the travel time and level of service runs 

for Before and After Scenarios for each study corridor:  
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Table 3-2: Travel Time and Level of Service Runs Schedule 
Scenario SR 60 US 19 

Before (Time Base 
Coordination)  October 10,11,12  October 10,11,12,17,18 

After Scenario (Adaptive) 

 October 3,4,5 (Belcher running 
under adaptive) 

 October 17,18,19 (Belcher 
running free operation) 

 October 3,4,5,24,25,26 

 

3.5 SYSTEM GENERATED DATA 
 
As part of the Pinellas Countywide ATMS deployment, detectors were installed upstream 

of all approaches to signalized intersections, where practical. System generated data such as 
throughput and spot speed was collected during the study periods when travel time runs were 
collected to represent Before-After Scenarios. Throughput data was recorded by the system in 
one-minute increments for each critical intersection approach during each study period. This 
data was extracted for each study period, converted to hourly values, and used to estimate 
annual savings and costs attributable to delay and fuel consumptions.    

 

3.6 TRAVEL TIME AND LEVEL OF SERVICE RUNS  
 
The "floating car" method was used to validate the MOEs associated with travel time 

runs and level of service runs. For the travel time runs, probe vehicles were used to measure 
travel time, speed, number of stops, control delay, fuel consumption, and environmental 
parameters. The probe vehicles traverse the study corridor as “an average” vehicles during 
each applicable study period. For the level of service runs, probe vehicles were used to 
measure control delay. The probe vehicles traverse all approaches and movements of the 
critical intersections within each study corridor as “an average” vehicles during each applicable 
study period. The study periods included:  

 
 AM Peak (7:00 - 9:00 AM) 
 AM Off-Peak (10:00 - 11:30 AM) 
 PM Off-Peak (1:30 - 3:00 PM) 
 PM Peak (4:00 – 6:00 PM).  

 
A team of two drivers conducted preliminary travel time runs along each study corridor. 

Data derived from the preliminary runs was used to measure the mean and standard deviation 
of travel times as the basis for identifying the number of runs (sample size) required to achieve 
a 95% confidence level with a 10% tolerance of error. Any travel time run affected by external 
influences was discarded during both the preliminary and final travel time runs. These external 
influences constituted aberrations from “normal traffic flow” such as inclement weather, 
incidents causing lane blockage, crashes, signal preemption, or distractions (rubbernecking) 
that would adversely impact typical traffic operations along the study corridor.  

 
After conducting preliminary travel time runs and determining required sample size for 

95% confidence level, a team of six drivers was mobilized for four weeks in October, 2006 to 
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collect Before-After operational data. Two drivers were assigned to each corridor to conduct 
travel time runs for each study period. Travel time runs were conducted for both Before-After 
Scenarios. The remaining two drivers conducted exclusively the level of service runs as 
described in the Field Procedure subsection below. Each team was assigned a team leader who 
maintained continuous contact with system operators of the Pinellas County Regional Traffic 
Management Center and the City of Clearwater Traffic Control Center. The team members 
received real-time information about the state of the traffic flow along each study corridor 
documented on daily worksheets. In addition to run information, the worksheets summarized 
notes about field conditions (e.g., incidents, crashes, signal preemptions, vehicle break-downs, 
unusually large queues, inclement weather, etc.) as well as personal observations and 
perspectives regarding overall traffic operations (e.g., level of congestion, driving comfort, 
aggressive drivers’ behavior, etc.).  

 

3.6.1 Field Procedure 
 
Each probe vehicle was equipped with a GPS receiver and a laptop PC to use in 

conducting travel time and level of service runs. The GPS units were manufactured by Haicom 
Electronics Corp., model number 204E. The GPS receiver provided position and velocity 
information at a rate of once every second processed on each laptop using a program 
developed by Jamar Technologies called GPS2LT, Version 1.5.1.  GPS receivers were 
mounted on the roof of the probe vehicle and connected to the onboard laptops.  

 
The procedure for travel time runs included launching the laptops and GPS2LT software 

and monitoring proper receipt of the GPS data. The probe vehicle drivers would subsequently 
press a key to initiate data collection. The driver would initiate the run by entering traffic flow a 
predetermined distance before the starting point of the study corridor to maintain random arrival 
into the traffic stream. As the probe vehicle passed through the first intersection of the study 
corridor, the driver would press the space bar to mark the opposing traffic flow’s stop bar of that 
intersection. At the end of the run, the driver would press the space bar again to mark the 
opposing traffic flow’s stop bar of the final intersection of the study corridor. The driver would 
subsequently conclude the run and initiate a new run in the opposing direction. All drivers were 
instructed to use the “floating car” technique, which required maintaining an average speed 
during each run. During data collection, drivers would maintain communications, via cell 
phones, with the team leader for each study corridor and respective Traffic Management/Control 
Center as needed to identify/confirm/document external influences impacting the corridor’s 
traffic operations. Examples of external influences were signal preemptions, crashes, signal 
malfunctions, and inclement weather. The impacted runs were flagged to be discarded prior to 
data analysis.     

 
The procedure for level of service runs was similar to the travel time runs. The same 

equipment and software were used as described above. The level of service data allows for 
evaluation of the “control delay” experienced by the probe vehicle as it enters and leaves a 
given intersection. For the level of service runs, the driver would press a key to begin data 
collection, enter traffic flow prior to the intersection, match speeds with the flow of traffic, press 
the space bar to mark the stop bar of the intersection, drive through the intersection, and end 
the run once average flow speeds were achieved again after clearing the intersection. This 
process was repeated for all intersection movements at each critical intersection within the 
study corridor. The same drivers were used for travel time/level of service runs during Before-
After Scenarios to maintain consistent driving behavior. In addition, drivers represented diversity 
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in terms of ethnic groups, gender, and age, which yielded a broad representation of driver 
behavior/perception as prevalent in typical traffic flow.    

 

3.6.2 Data Reduction and Analysis 
 
Data collected through travel time/level of service runs was stored in electronic files and 

backed up on a daily basis during data collection period. Travel time data files were processed 
using Jamar Technologies’ travel time software, PC-Travel for Windows Version 1.11.1. This 
version of PC-Travel included a new feature that automatically calculated the number (sample 
size) of runs needed to achieve statistical significance using the Institute of Transportation 
Engineers specified procedures. This feature ensured that the number of viable runs were 
sufficient to attain statistical significance at a 95% confidence level. 

 
The level of service data files were processed using a program from Jamar 

Technologies called PC-LOS, Version 1.1.1. The PC-LOS program provided the opportunity to 
view the speed profile associated with each run, identify the point where the probe vehicle was 
forced to slow down as it was approaching the critical intersection, and mark the point where the 
probe vehicle regained the running speed of the traffic stream after crossing the study 
intersection. Once these two “control points” were established, the software would calculate the 
overall control delay experienced by the probe vehicle for that movement and associated run. 
The value of the control delay was used by the software to assign a level of service “letter 
grade” for the run in accordance with the Highway Capacity Manual. PC-LOS averaged the 
control delay associated with many runs for applicable movements to calculate the control delay 
for the approach or intersection as appropriate. Specific runs, impacted by external influences, 
were discarded prior to undertaking data reduction and analysis. 
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4.0 US 19 FINDINGS 
 
This section presents the study findings attributed to the US 19 corridor derived from 

many data sources including system generated data (throughput and spot speed), travel time 
runs, and level of service runs. The findings reflect the results of the “adjusted runs” described 
in section 3.2.1 of this paper. The findings of the Before-After Scenarios are presented in 
various tables representing the Before Scenario, the After Scenario, and the difference between 
the Before and After Scenarios. This difference is color-coded for each applicable MOE to better 
discern the impact of adaptive traffic control system operationally: 

 
 Green is used to indicate the adaptive traffic control improved the applicable MOE 

relative to the traditional time-of-day system 
 Red is used to indicate the traditional traffic control system performed better relative 

to the adaptive traffic control system for the applicable MOE 
 Yellow is used to indicate no measurable difference between the performance of the 

adaptive and traditional control systems relative to the applicable MOE. 
 

4.1 MAIN US 19 CORRIDOR FINDINGS 
 
The US 19 corridor’s operational findings are segregated into two elements: 1) the main 

US 19 corridor irrespective of side streets; and 2) the side streets. This segregation is essential 
to differentiate how each corridor element performed operational independent of the other and 
as a whole (corridorwide). The findings represent Before-After MOEs, which were quantified into 
monetary values to identify the annualized impacts associated with deployment of adaptive 
traffic control system. 

 

4.1.1 US 19 Throughput and Spot Speed Study 
 
Table 4-1 and Figure 4-1 present the study findings for throughput and spot speed 

attributed to system generated data on all approaches to the three critical intersections. To 
quantify the degree of difference between Before-After MOEs, percentage change values are 
included in Table 4-1 for both throughput and spot speed.  The associated findings are 
summarized as follows: 

 
 Throughput and spot speed for the northbound and southbound directions along US 

19 mostly improved for all three intersections during all study periods. The only 
exception was Alderman Road, where throughput decreased during the PM off-peak 
and PM peak periods. Overall, there was improvement in operational performance 
on the main US 19 corridor.   

 Throughput and spot speed for the side streets of the three critical intersections 
mostly worsened for all study periods excepting the westbound approach of Tarpon 
Avenue during the three study periods. Throughput and spot speed for the 
eastbound side street approaches to the critical intersections mostly worsened for all 
study periods with a significant reduction in throughput (-35%) observed at Tarpon 
Avenue during the AM peak period. The throughput and spot speed, for the 
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westbound side street approaches to the critical intersections mostly worsened for all 
study periods excepting Tarpon Avenue, which indicated improvements under 
adaptive traffic control during three study periods.  

 

4.1.2 US 19 Travel Time Study    
 
Tables 4-2, 4-3, and 4-4 and Figures 4-2 and 4-3 present the findings for the travel time 

runs associated with the northbound direction, southbound direction, and overall corridor 
(combined). The travel time tables are organized as follows: 

 
 The far left column of each table presents the average volume (vehicles/study 

period) for each study period over the entire study duration. 
 Columns represent the difference between Before and After values for such MOEs 

as travel time (seconds); speed (mph); number of stops; total delay (seconds); fuel 
consumption (gallons); and hydrocarbons (grams), carbon monoxide (grams), and 
nitrogen oxide (grams) emissions, respectively. 

 
The associated findings for the US 19 corridor are summarized as follows: 
 

 The adaptive traffic control system performed better than the traditional system in 
improving the northbound traffic operations during the PM Off-Peak and PM Peak 
periods for Section 2 and during the AM Off-Peak, PM Off-Peak, and PM Peak 
periods for Section 7.  

 The adaptive traffic control system performed better than the traditional system in 
improving the southbound traffic operations during the AM Peak, PM Off-Peak, and 
PM Peak periods for Section 2 and during the AM peak, AM Off-Peak, and PM Off-
Peak periods for Section 7.  

 The adaptive traffic control system improved the overall corridor’s traffic operations 
(northbound and southbound directions combined) during most of the study periods. 
Compared with the traditional system, the adaptive traffic control system seems to 
improve the corridor’s traffic operations in the peak direction (southbound in the AM 
Peak and northbound in the PM Peak periods) during the AM Peak and PM Peak 
periods by favoring the peak direction of flow and compromising traffic flow in the 
non-peak direction. 

 During the PM Off-Peak, all MOEs indicated performance improvements for all 
sections in the northbound and southbound directions. Corresponding combined 
values for the entire corridor in Table 4-4 also indicated performance improvements 
for all the MOEs.  

 
Tables 4-5 and 4-6 present the travel time MOEs in terms of percentages for the 

northbound and southbound directions. These tables offer an overarching comparison between 
the Before-After Scenarios. The presented MOEs are travel time, speed, number of stops, delay 
and fuel consumption.  

 
 
 



 
 

 
21 

Evaluation White Paper                                                     Gord & Associates, Inc. 
 

4.1.3 US 19 Corridor Cost/Savings Analysis 
 
Tables 4-7, 4-8, 4-9, and 4-10 present the impact of adaptive traffic control system on 

control delay and fuel consumption quantified into daily and annual monetary savings/loss for 
northbound direction, southbound direction, and overall corridor (combined).  

 
The associated findings for the US 19 corridor are summarized as follows: 
 

 The adaptive traffic control system resulted in a net annual savings of $2,187,493 in 
labor and $409,597 in fuel consumed for the northbound direction on US 19 for a 
total annual savings of $2,597,090.  

 The adaptive traffic control system resulted in a net annual savings of $2,037,037 in 
labor and $191,016 in fuel consumed for the southbound direction on US 19 for a 
total annual savings of $2,228,053. 

 The adaptive traffic control system resulted in a net annual savings of $4,224,530 in 
labor and $600,613 in fuel consumed for the combined northbound and southbound 
directions on US 19 for a total annual savings of $4,825,143. The corridorwide 
findings represent significant savings. 

 

4.2 US 19 SIDE STREET FINDINGS 
 
The side street findings are comprised of intersection level of service and control delay 

for each critical intersection and study period. These findings are based on level of service runs 
conducted at each critical intersection. Tables 4-11 and 4-12 present the findings from the level 
of service study. The associated findings for US 19 side streets are summarized as follows: 

 
 The side streets’ approaches to the US 19 corridor, as represented by the three 

critical intersections, experienced degradation in traffic operations during most of the 
study periods under adaptive traffic control when compared to the traditional system.  

 The adaptive traffic control system resulted in a net annual loss of $1,271,873 in 
labor associated with the side streets of the three representative critical intersections 
along the US 19 corridor or $423,957 average net annual loss per intersection. 

 Considering the average annual loss of $423,957 per intersection, the adaptive traffic 
control system resulted in a net annual loss of $3,391,661 in labor associated with 
the side streets of all signalized intersections along the US 19 corridor. 

   

4.3 US 19 CORRIDORWIDE SUMMARY OF BENEFITS 
 
Tables 4-10 and 4-12 and Figure 4-4 present a high-level summary of the overall 

monetary impact of adaptive traffic control system in improving the traffic operations along US 
19 corridor and associated side streets. The savings or losses in average delay (seconds per 
vehicle) and average fuel (gallons per vehicle) were quantified to monetary values on an annual 
basis using the methodology previously described. The findings pertain to the northbound 
direction, southbound direction, overall corridor (combined), and side streets’ approaches.  

 
The average labor cost for the three critical intersections was applied to each of the 

remaining eight intersections on the US 19 corridor to arrive at a total intersection labor cost. 
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Since the critical intersections selected for this study are typically the busiest and most 
congested along the US 19 corridor, the total side street cost represents the worst case 
scenario. The total side street cost was subsequently subtracted from the labor savings along 
the US 19 corridor to arrive at the total net savings/year. The total net savings along the US 19 
corridor was $834,815 annually attributed to deployment of adaptive traffic control system.  

 

4.3.1 Descriptive Crash Assessment 
 
Crash data was collected for Before-After Scenarios in October 2006. This data provided 

the opportunity to assess Before-After traffic crashes using descriptive (rather than inferential) 
statistics. This assessment compared corridorwide traffic crashes segregated by severity and 
type along the study corridor and side streets’ approaches. Tables 4-13 and 4-14 and Figures 4-
5 and 4-6 present the traffic crash findings for the US 19 corridor segregated by severity and 
type. The MOE is color coded, as previously defined to discern increase or decrease in the 
number of crashes. The following findings are observed: 

 
 The frequency of traffic crashes, in terms of both severity and type, reduced under 

adaptive traffic control system when compared with the traditional system. This 
finding applied to the overall US 19 corridor (which included side streets) as well as 
the main US 19 corridor (which excluded side streets). In addition, there was no 
change in frequency of traffic crashes on side streets under adaptive traffic control. 

 
The frequency of rear-end crashes was especially reduced (7 of 8 or 87.5% of all 

crashes corridorwide) under adaptive traffic control system when compared with the traditional 
system. This finding applied to the overall US 19 corridor (which included side streets) as well 
as the main US 19 corridor (which excluded side streets). In addition, there was no change in 
frequency of rear-end crashes on side streets under adaptive traffic control. This finding reflects 
lowers levels of congestion and traffic queues on the main US 19 corridor.  

 

4.4 PERCEPTION STUDY 
 
In addition to performing descriptive crash analysis, the study team members also 

documented, during each data collection day, personal observations and perceptions of the 
corridor’s traffic operations during each assessment scenario. The following findings are 
representative of the overall observations and perceptions of the study team members who 
conducted travel time or level of service runs applicable to Before-After Scenarios: 

 
 During the AM Peak study period, team members experienced no significant 

changes in traffic speed or levels of  congestion in the northbound direction when 
comparing traffic operations under the adaptive and traditional control systems. 
However, for the southbound direction, the overall observation was a sizeable 
increase in the levels of congestion when traffic operations were controlled by the 
traditional control system. This increase was characterized by such statements as 
“having twice more congestion than adaptive mode of operations” or “extreme traffic 
southbound north of Tarpon Avenue.”  

 Minor improvements in traffic flows were perceived by team members under adaptive 
traffic control system compared with the traditional control system during the AM Off-
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Peak and PM Off Peak periods. Traffic conditions were described as “higher volumes 
but smooth and efficient flow” under the adaptive control system.  

 For the PM Peak period, team members found that the southbound runs were 
“smooth and quick” with fewer red lights under the adaptive traffic control system. 
Furthermore, the northbound runs encountered longer red lights during traditional 
control system when compare with the adaptive control system with approximately 
25% higher congestion levels. Heavy traffic “jams” were observed at Tarpon Ave for 
the northbound runs, “extending over a quarter mile” beyond Martin Luther King 
Avenue. The delays “were up to 20 minutes, twice as long as” the adaptive traffic 
control system.  

 The overall impression of the team members was that the adaptive control system 
performed better than the traditional control system by providing smoother traffic 
flow, less delay, and higher speeds. 
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US 19 Corridor Findings 
Table 4-1: US 19 Throughput Study 

 
 

Table 4-2: US 19 Northbound Travel Time Study 

 
 

Table 4-3: US 19 Southbound Travel Time Study 

 
 

Table 4-4: US 19 Combined Travel Time Study 
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Figure 4-1: Comparison of Before vs. After Throughput on US 19 Corridor 
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Figure 4-2: Comparison of Before vs. After MOEs on US 19 Corridor 
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Figure 4-3: Comparison of Before vs. After Fuel Consumption on US 19 Corridor 
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Table 4-5: US 19 Northbound Before-After MOE Percentage Change 

 
 
 
 

Table 4-6: US 19 Southbound Before-After MOE Percentage Change 
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Table 4-7: US 19 Northbound Cost/Savings Analysis 

 
 
 

Table 4-8: US 19 Southbound Cost/Savings Analysis 

 
 
 
 

Table 4-9: US 19 Combined Cost/Savings Analysis 
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Table 4-10: Main US 19 Corridor Summary of Benefits 

 ‘ 
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US 19 Side Street Findings 
                 Table 4-11: US 19 Level of Service Study 
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Table 4-12: US 19 Side Street Summary of Benefits 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-4: System Impacts on US 19 Corridor 
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US 19 Descriptive Corridorwide Crash Assessment 
 
 

Table 4-13: US 19 Descriptive Corridorwide Crash Assessment 

 
 
 

Table 4-14: US 19 Corridorwide Before/After Crash Assessment 
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Figure 4-5: US 19 Corridor Before vs. After Crashes by Severity  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4-6: US 19 Corridor Before vs. After Crashes by Type 
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5.0 SR 60 FINDINGS 
This section presents the study findings attributed to the SR 60 corridor derived from 

many data sources including system generated data (throughput and spot speed), travel time 
runs, and level of service runs. The findings reflect the results of two operational cases:  

 
 Case 1 represents the intersection of SR 60 and Belcher Road running under fully-

actuated mode of operations (i.e., free from coordinated operations) during both 
Before and After Scenarios. The other two sections (i.e., 1 and 3) run under 
traditional time of day operations during Before Scenario and adaptive during After 
Scenario. This case provides the opportunity to compare the coordinated Sections 1 
and 3 independent of each other since they are physically separated by Section 2 
(Belcher Road), which is not considered in the analysis. The fully-actuated mode of 
operations at Belcher Road results in random platoon arrival and signal operations. 
The effects of this randomness will be eliminated by omitting Section 2 from 
consideration. 

 Case 2 represents the intersection of SR 60 and Belcher Road running under fully-
actuated mode of operations during Before Scenario and adaptive during the After 
Scenario. The other two sections (i.e., 1 and 3) of the SR 60 corridor run under 
traditional time of day operations during Before Scenario and adaptive during After 
Scenario. This case, when compared with the corridorwide MOEs of Case 1, 
provides the opportunity to identify adaptive traffic control impacts on system 
boundaries. 

 
The findings of the Before-After Scenarios are presented in various tables representing 

the Before Scenario, the After Scenario, and the difference between the After and Before 
Scenarios. This difference is color-coded for each applicable MOE to better discern the impact 
of adaptive traffic control system operationally: 

 
 Green is used to indicate the adaptive traffic control improved the applicable MOE 

relative to the traditional time-of-day system 
 Red is used to indicate the traditional traffic control system performed better relative 

to the adaptive traffic control system for the applicable MOE 
 Yellow is used to indicate no measurable difference between the performance of the 

adaptive and traditional control systems relative to the applicable MOE. 
 

5.1 MAIN SR 60 CORRIDOR FINDINGS 
 
The SR 60 corridor’s operational findings are segregated into two elements: 1) the main 

US SR 60 corridor irrespective of side streets; and 2) the side streets. This segregation is 
essential to differentiate how each corridor element performed operational independent of the 
other and as a whole (corridorwide). The findings represent Before-After MOEs, which were 
quantified into monetary values to identify the annualized impacts associated with deployment 
of adaptive traffic control system. 
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5.1.1 SR 60 Throughput and Spot Speed Study   
  
Table 5-1 and Figure 5-1 present the study findings for throughput and spot speed 

attributed to system generated data on all approaches to the three critical intersections. To 
quantify the degree of difference between After-Before MOEs, percentage change values are 
included in Table 5-1 for both throughput and spot speed.  The associated findings are 
summarized as follows: 

 
 Throughput and spot speed for the eastbound and westbound directions along SR 

60 significantly improved for all three intersections during all study periods. Overall, 
there was improvement in operational performance on the main SR 60 corridor.   

 Throughput and spot speed for the side streets of the three critical intersections 
worsened for all study periods.  

 

5.1.2 SR 60 Travel Time Study    
 
The travel time tables are organized as follows: 
 

 The far left column of each table presents the average volume (vehicles/study 
period) for each study period over the entire study duration. 

 Columns represent the difference between Before and After values for such MOEs 
as travel time (seconds); speed (mph); number of stops; total delay (seconds); fuel 
consumption (gallons); and hydrocarbons (grams), carbon monoxide (grams), and 
nitrogen oxide (grams) emissions, respectively. 

 

5.1.2.1 Travel Time Study for Case 1 
 
Tables 5-2, 5-3, and 5-4 present the Case 1 findings for the travel time runs associated 

with the eastbound direction, westbound direction, and overall corridor (combined). The 
associated findings for the SR 60 corridor are summarized as follows: 

  
 The adaptive traffic control system performed better than the traditional system in 

improving the eastbound traffic operations during all study periods excepting PM 
Peak study period for Section 1.  

 The adaptive traffic control system performed better than the traditional system in 
improving the westbound traffic operations during all study periods excepting PM 
Peak study period for Section 3.   

 The adaptive traffic control system improved the overall corridor’s traffic operations 
(eastbound and westbound directions combined) during all study periods.  

 
Tables 5-5 and 5-6 present the travel time MOEs in terms of percentage of change 

values for the eastbound and westbound directions on SR 60. These tables offer an overarching 
comparison between the Before-After Scenarios. The presented MOEs are travel time, speed, 
number of stops, delay and fuel consumption.  
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5.1.2.2 Travel Time Study for Case 2  
 
Tables 5-7, 5-8 and 5-9 present the Case 2 findings for the travel time runs associated 

with the eastbound direction, westbound direction, and overall corridor (combined). The 
associated findings for the SR 60 corridor are summarized as follows: 

  
 The adaptive traffic control system performed better than the traditional system in 

improving the eastbound traffic operations during all study periods excepting PM 
Peak study period for Section 3.  

 The adaptive traffic control system performed better than the traditional system in 
improving the westbound traffic operations during all study periods.    

 The adaptive traffic control system improved the overall corridor’s traffic operations 
(eastbound and westbound directions combined) during all study periods.  

 

5.1.3 Boundary Conditions 
 
The Evaluation Objective 2.2 considers traffic operations at system boundaries, for 

example, in-between two coordinated operational corridors (i.e., Sections 4 and 7 along US 19) 
and between two coordinated sections (i.e., Sections 1 an 3) demarcated by an isolated traffic 
signal running under free mode of operations (Section 2 or Belcher Road). A comparative 
Before-After assessment of the MOEs across the overall corridor, versus section-by-section 
comparison, highlights the potential value of running adaptive traffic control operations along the 
overall corridor as compared with segmented roadway sections governed by different 
operational modes. Comparisons of applicable MOEs associated with Case 1 and Case 2 
reveal the system boundary impacts associated with Section 2, which borders Sections 1 and 3. 
The overall finding, as observed from Tables 5-10, 5-11, and 5-12, was that the adaptive traffic 
control system improved travel times and fuel consumption at the system boundaries. 

 

5.1.4 SR 60 Corridor Cost/Savings Analysis 
 
Tables 5-13, 5-14, 5-15, and 5-16 present the impact of adaptive traffic control system 

under Case 1 on control delay and fuel consumption quantified into daily and annual monetary 
savings/loss for northbound direction, southbound direction, and overall corridor (combined).  

 
The associated findings for the SR 60 corridor are summarized as follows: 
 

 The adaptive traffic control system resulted in a net annual savings of $622,597 in 
labor and $305,790 in fuel consumed for the eastbound direction on SR 60 for a total 
annual savings of $928,388.  

 The adaptive traffic control system resulted in a net annual savings of $1,139,670 in 
labor and $449,239 in fuel consumed for the westbound direction on SR 60 for a total 
annual savings of $1,588,909. 

 The adaptive traffic control system resulted in to a net annual savings of $1,762,268 
in labor and $755,030 in fuel consumed for the combined eastbound and westbound 
directions on SR 60 for a total annual savings of $2,517,297. The corridorwide 
findings represent significant savings. 
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5.2 SR 60 SIDE STREET FINDINGS 
 
This section presents all findings related to the main SR 60 side streets for Case 1. The 

side street findings are comprised of intersection level of service and control delay for each 
critical intersection and study period. These findings are based on level of service runs 
conducted at each critical intersection and are presented in Tables 5-17 and 5-18. The 
associated findings for the SR 60 corridor are summarized as follows: 

 
 The side streets’ approaches to the SR 60 corridor, as represented by the two critical 

intersections located within coordinated Sections 1 and 3, experienced both 
operational improvements and degradation depending on the study period and side 
street direction. For example, traffic operations on Highland Avenue improved during 
AM Off-Peak and PM Off-Peak periods and worsened during AM Peak and PM peak 
periods under adaptive traffic control. However, the overall net impact on the traffic 
operations associated with side streets at SR 60 and Highland Avenue was a net 
annual savings of $16,372.  

 Traffic operations at side streets at SR 60 and US 19 improved during the PM Off-
Peak and degraded during the remaining study periods for a net annual loss of 
$564,796. The intersection of SR 60 and US 19, however, is atypical within the SR 
60 corridor, as differentiated by its demand intensity attributed to regional 
significance of the intersecting corridors and intersection geometry and lane 
configuration (i.e., single-point urban interchange). Highland Avenue represents a 
more typical intersection within the SR 60 corridor and a better representation of the 
other 15 signalized intersections within the study corridor.  

 The adaptive traffic control system resulted in a net annual savings of $319,261 in 
labor on the corridor’s side streets when considering all 16 signalized intersections 
within the SR 60 study corridor.  

 

5.3 SR 60 CORRIDORWIDE SUMMARY OF BENEFITS 
 
Tables 5-16 and 5-18 and Figure 5-4 present a high-level summary of the overall 

monetary impact of adaptive traffic control system under Case 1 resulting from operational 
changes along SR 60 corridor and associated side streets. The savings or losses in average 
delay (seconds per vehicle) and average fuel (gallons per vehicle) were quantified to monetary 
values on an annual basis using the methodology previously described. The findings pertain to 
the eastbound direction, westbound direction, overall corridor (combined), and side streets’ 
approaches.  

 
The average annual savings in labor associated with the side streets at SR 60 and 

Highland Avenue were applied to the remaining 15 signalized intersections within the study 
corridor and subtracted from the average annual loss in labor for the side streets at SR 60 and 
US 19 to SR 60 to arrive at the net impact of adaptive traffic control system on SR 60 corridor. 
The total net savings along the SR 60 corridor was $1,443,052 annually attributed to 
deployment of adaptive traffic control system.  
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5.3.1 Descriptive Crash Assessment 
 
Crash data was collected for Before-After Scenarios in October 2006. This data provided 

the opportunity to assess Before-After traffic crashes using descriptive (rather than inferential) 
statistics. This assessment compared corridorwide traffic crashes segregated by severity and 
type along the study corridor and side streets’ approaches. Tables 5-19 and 5-20 and Figures 5-
5 and 5-6 present the traffic crash findings for the SR 60 corridor under Case 2 where the entire 
corridor operates under adaptive traffic control system. The findings are comprised of the 
difference in crashes by severity and type between After and Before Scenarios. The findings are 
color coded, as previously defined to discern increase or decrease in the number of crashes. 
The overall findings is that the frequency of traffic crashes, in terms of both severity and type, 
reduced under adaptive traffic control system when compared with the traditional system. This 
finding applied to the overall SR 60 corridor (which included side streets) as well as the main SR 
60 corridor (which excluded side streets). In addition, there was no change in frequency of traffic 
crashes on side streets under adaptive traffic control. 

 

5.4 PERCEPTION STUDY 
 
In addition to performing descriptive crash analysis, the study team members also 

documented, during each data collection day, personal observations and perceptions of the 
corridor’s traffic operations during each assessment scenario. The overall impression of the 
team members was that the adaptive control system performed better and provided smoother 
traffic flow, fewer stops, and higher speeds. 
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SR 60 Corridor Findings 
 

Table 5-1: SR 60 Throughput Study (Case 1) 

 
 
 

Table 5-2: SR 60 Eastbound Travel Time Study (Case 1) 

 
 
 

Table 5-3: SR 60 Westbound Travel Time Study (Case 1) 

 
 
 

Table 5-4: SR 60 Combined Travel Time Study (Case 1) 
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Table 5-5: SR 60 Eastbound Before-After MOE Percentage Change (Case 1) 

 
 
 

Table 5-6: SR 60 Westbound Before-After MOE Percentage Change (Case 1) 
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Table 5-7: SR 60 Eastbound Travel Time Study (Case 2) 

 
 
 

Table 5-8: SR 60 Westbound Travel Time Study (Case 2) 

 
 
 

Table 5-9: SR 60 Combined Travel Time Study (Case 2) 
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Figure 5-1: Comparison of Before vs. After Throughput on SR 60 Corridor  
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Figure 5-2: Comparison of Before vs. After MOEs on SR 60 Corridor  
 

Before (AMP)

After (AMP)

Before (AMO)

After (AMO)

Before PMO

After PMO

Before PMP

After PMP

Before (AMP)

After (AMP)

Before (AMO)

After (AMO)

Before PMO

After PMO

Before PMP

After PMP

Sp
ee

d 
(m

ph
)

De
la

y (
se

c)

Tr
av

el 
Ti

m
e 

(s
ec

)

Sp
ee

d 
(m

ph
)

De
la

y (
se

c)

Tr
av

el 
Ti

m
e 

(s
ec

)

Sp
ee

d 
(m

ph
)

De
la

y (
se

c)

Tr
av

el 
Ti

m
e 

(s
ec

)

0

100

200

300

400

500

600

700

SR 60 Corridor 
Section 3

SR 60 Corridor 
Section 1

MOEs

SR 60 Corridor 
Before vs. After MOE Comparison

Speed (mph)

Delay (sec)

Travel Time (sec)

Speed (mph)

Delay (sec)

Travel Time (sec)

Speed (mph)

Delay (sec)

Travel Time (sec)



 
 

45 
ATMS Evaluation White Paper                                    Gord & Associates, Inc. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-3: Comparison of Before vs. After Fuel Consumption on SR 60 Corridor  
 
 
 

Before (AMP)
After (AMP)

Before (AMO)
After (AMO)

Before PMO
After PMO

Before PMP
After PMP

Before (AMP)
After (AMP)

Before (AMO)
After (AMO)

Before PMO
After PMO

Before PMP
After PMP

Fuel (gal)

Fuel (gal)

Fuel (gal)

0

0.05

0.1

0.15

0.2

0.25

0.3

SR 60 Section 3

SR 60 Section 1

Fuel Consumption
(gallons)

SR 60 Corridor Before vs. After 
Fuel Consumption Comparison

Fuel (gal)

Fuel (gal)

Fuel (gal)



 
 

46 
ATMS Evaluation White Paper                                                Gord & Associates, Inc. 

 

SR 60 Boundary Conditions 
 
 

Table 5-10: SR 60 Eastbound Corridor Boundary Conditions 

 
 
 

Table 5-11: SR 60 Westbound Corridor Boundary Conditions 

 
 
 

Table 5-12: SR 60 Overall Corridor Boundary Conditions 
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Table 5-13: SR 60 Eastbound Cost/Savings Analysis (Case 1) 

 
 
 

Table 5-14: SR 60 Westbound Cost/Savings Analysis (Case 1) 

 
 
 

Table 5-15: SR 60 Combined Cost/Savings Analysis (Case 1) 

 
 

 
 
 



 
 

48 
ATMS Evaluation White Paper                Gord & Associates, Inc. 

 

 
Table 5-16: SR 60 Main Corridor Summary of Benefits 
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SR 60 Side Street Findings 

                                                                                         Table 5-17: SR 60 Level of Service Study  
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Table 5-18: SR 60 Side Street Summary of Benefits 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-4: System Impacts on SR 60 Corridor  
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SR 60 Descriptive Corridorwide Crash Assessment 
 
 

Table 5-19: SR 60 Corridorwide Crash Assessment (Case 2) 

 
 

Table 5-20: SR 60 Corridorwide Before/After Crash Assessment (Case 2) 
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Figure 5-5: SR 60 Before vs. After Crashes by Severity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-6: SR 60 Before vs. After Crashes by Severity 
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6.0 CONCLUSIONS AND RECOMMENDATIONS   
Table 6-1 and Figure 6-1 present the total lifecycle cost, savings, and associated 

benefit/cost ratios for US 19 and SR 60 corridors. The present value of the savings attributed to 
each adaptive system was estimated using a 10-year life cycle and a 6-percent compounding 
interest rate. The cost of the adaptive system reflects a portion of the deployment cost for the 
Pinellas Countywide ATMS project. The required elements for adaptive control included 
advanced traffic controller and associated cabinet, central control software, local control 
firmware, adaptive control hardware and software, detection, etc.  

 
Table 6-1: Total Lifecycle Benefits for Adaptive Control 

Corridor Life-Cycle Savings 
(Present Value) 

System Cost 
(Adaptive) 

Benefit/Cost 
Ratio 

US 19 $6,144,239 $1,020,000 6.0 
SR 60 $10,620,861 $1,370,000 7.75 
Total Project $16,765,101 $2,390,000 7.0 

 

 
Figure 6-1: Adaptive system implementation benefits over 10 years 
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 CCTV cameras, dynamic message signs, inductive loops, video image detectors, 
etc. along US 19 and SR 60 corridors 

 Communications infrastructure, fiber optic media, and end equipment for center-to-
field devices connectivity. 

 
The overarching conclusion of this assessment study, derived from Table 6-1 findings, is 

that both adaptive traffic control systems represent great value for each invested dollar, 
considering the high benefit/cost ratios of 6.0 for US 19 and 7.75 for SR 60 corridors. The 
present value of the combined total lifecycle savings over a 10-year period for the two adaptive 
systems is $16.7 million compared to the total adaptive system deployment cost of $2.3 million. 
This signifies an overall benefit/cost ratio of 7.0, which is significantly higher than return on 
investments derived from roadway capacity improvement projects. The deployed adaptive traffic 
control systems are prudent investment choices considering the significant operational benefits 
measured as savings in labor, consumed fuel, and environmental pollutants.  

 
The following conclusions are pertinent to the operational impacts of the adaptive traffic 

control systems deployed along US 19 and SR 60 corridors, respectively.  
 

6.1.1 US 19 Corridor  
 
The overarching conclusion for the US 19 corridor is that the adaptive traffic control 

system represents a great value for each invested dollar, considering the high benefit/cost ratio 
for the US 19 corridor. The total lifecycle savings over a 10-year period at present value for the 
adaptive system are $6.14 million. Compared to the system total cost, the benefit/cost ratio is 
6.0. Other pertinent conclusions include:  

 
 The main corridor of US 19 experienced significant operational improvements. 

However, this success was achieved, at least in part, via degradation of traffic 
operations on side streets. Travel times and other MOEs improved in the direction of 
peak traffic flow along US 19 for all study periods, however, in certain cases, travel 
times worsened in the non-peak direction (e.g., northbound flow during AM Peak 
period). Typically, peak direction volumes were observed to be twice as much as the 
non-peak direction thus making the associated operational benefits far exceeding the 
operational disbenefits in the non-peak direction. 

 The side streets were penalized along the US 19 corridor to accommodate the traffic 
flow along the main corridor. The total delay at side streets increased under adaptive 
traffic control system compared to the traditional control system. However, the US 19 
corridor, as whole (including both main corridor and associated side streets), 
exhibited overall operational improvements attributed to deployment of adaptive 
traffic control system.     

 The study team members perceived traffic operations along the US 19 corridor to be 
better under adaptive traffic control system than traditional control system as 
supported by documented statements reflecting fewer stops, higher speeds, lesser 
braking/delay, and lower drivers’ stress/fatigue.  

 The adaptive traffic control system resulted in a net annual savings of $2,187,493 in 
labor and $409,597 in fuel consumed for the northbound direction on US 19 for a 
total annual savings of $2,597,090. 
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 The adaptive traffic control system resulted in a net annual savings of $2,037,037 in 
labor and $191,016 in fuel consumed for the southbound direction on US 19 for a 
total annual savings of $2,228,053. 

 The adaptive traffic control system resulted in a net savings of $4,224,530 in labor 
and $600,613 in fuel consumed for the combined northbound and southbound 
directions on US 19 for a total annual savings of $4,825,143. The corridorwide 
findings represent significant savings. 

 The adaptive traffic control system resulted in a net annual loss of $3,391,661 in 
labor for all side streets along US 19.  

 The adaptive traffic control system resulted in a net annual savings of $834,815 in 
labor for the overall US 19 corridor comprised of both the main corridor and 
associated side streets. 

 

6.1.2 SR 60 Corridor  
 
The overarching conclusion for the SR 60 corridor is that the adaptive traffic control 

system represents a great value for each invested dollar, considering the high benefit / cost ratio 
for the SR 60 corridor. The total lifecycle savings over a 10-year period at present value for the 
adaptive system are $10.6 million. Compared to the system total cost, the benefit/cost ratio is 
7.75. Other pertinent conclusions include: 

 
 The main corridor of SR 60 experienced significant operational improvements. 

However, this success was achieved, at least in part, via degradation of traffic 
operations on side streets. Travel times and other MOEs improved in the direction of 
peak traffic flow for all study periods, however, in certain cases, travel times and 
other MOEs worsened in the non-peak direction (e.g., eastbound flow during PM 
Peak period). Typically, peak direction volumes were observed to be twice as much 
as the non-peak direction thus making the associated operational benefits far 
exceeding the operational disbenefits in the non-peak direction.  

 The side streets were marginally penalized along the SR 60 corridor to 
accommodate the traffic flow along the main corridor by the adaptive control system. 
The total delay at side streets increased under adaptive traffic control system 
compared to the traditional control system. However, the majority of side streets’ 
delay was attributable to the intersection of US 19 and SR 60, which is an atypical 
intersection within the study corridor, both in terms of traffic demand intensity and 
intersection geometry and lane configuration. The overall benefits derived from 
improved operational performance along the main corridor far exceeded the 
operational disbenefits imposed on side streets. In addition, the SR 60 corridor, as 
whole (including both main corridor and associated side streets), exhibited overall 
operational improvements attributed to deployment of adaptive traffic control system.    

 The study team members perceived traffic operations along the SR 60 corridor to be 
better under adaptive traffic control system than traditional control system as 
supported by documented statements reflecting fewer stops, higher speeds, lesser 
braking/delay, and lower drivers’ stress/fatigue.  

 The adaptive traffic control system resulted in a net annual savings of $622,597 in 
labor and $305,790 in fuel consumed for the eastbound direction on SR 60 for a total 
annual savings of $928,388. 
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 The adaptive traffic control system resulted in a net annual savings of $1,139,670 in 
labor and $449,239 in fuel consumed for the westbound direction on SR 60 for a total 
annual savings of $1,588,909. 

 The adaptive traffic control system resulted in a net annual savings of $1,762,268 in 
labor and $755,030 in fuel consumed for the combined eastbound and westbound 
directions on SR 60 for a total annual savings of $2,517,297. The corridorwide 
findings represent significant savings. 

 The adaptive traffic control system resulted in a net annual savings of $1,443,052 in 
labor for the overall SR 60 corridor comprised of both the main corridor and 
associated side streets. 

 

6.2 RECOMMENDATIONS 
 
The assessment of the adaptive traffic control elements of the Pinellas Countywide 

ATMS project has yielded significant findings and conclusions in the form of tables and charts 
that could be of value in further fine-tuning and calibrating the systems. Of particular importance 
is the conclusion that the adaptive traffic control system should not attain its operational 
improvements along the main corridor by penalizing side streets traffic flow. Further system 
calibration will be needed by the system providers and engineers to help reduce delays on side 
streets while continuing to optimize traffic flow on the main corridor. In addition, the reach and 
effectiveness of the adaptive traffic control system is constrained by intersections and 
movements where demand consistently exceed available capacity. To further enhance the 
value of adaptive traffic control in optimizing corridor operations, there is a need for the owner 
agency to continue its investment program in traditional capacity improvements projects (i.e., 
auxiliary lanes) at signalized intersections where demand exceeds available capacity. Advanced 
technologies, including adaptive traffic control system, augment (not replace) the traditional 
roadway/intersection capacity improvement strategies.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


