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Description 

A comprehensive traffic signal retiming project was performed in the City of Marco Island during the 
peak season traffic conditions. The overall purpose of the retiming/coordination project was to optimize 
the mainline progression while minimizing the side street delay at the signalized intersections as much 
as practical.   

The purpose of this report is to evaluate traffic operations and provide geometry modification 
recommendations for the following signalized intersections: 

- N. Collier Boulevard at N. Barfield Drive  
- N. Collier Boulevard at E. Elkcam Circle  
- N. Collier Boulevard at W. Elkcam Circle  
- Bald Eagle Drive at Elkcam Circle  

The location of the analyzed intersections is presented in Appendix A.  

As illustrated in the Traffic Operations Study/Retiming – Peak Season 2023 (Timing Plans, Coordination 
and Time of Day Settings) prepared by Florida Transportation Engineering, Inc. (FTE), new signal timing 
plans were developed for the analyzed intersections using Synchro software to determine the optimal 
phasing, cycle length and split times for the subject corridor.     

The analyzed intersections located on N. Collier Boulevard are anticipated to operate as part of a single 
coordinated system from N. Barfield Drive to San Marco Road. The signal located at the Bald Eagle Drive 
and Elkcam Circle intersection is proposed to function under free operations. 

Traffic analyses are conducted for the subject intersections based on the weekday AM and PM peak 
hour, peak season traffic conditions. 

Existing Intersection Lane Configuration 

Existing intersection lane configurations are depicted in this report based on field observations.   

N. Collier Boulevard at N. Barfield Drive:  

- N. Collier Boulevard – Westbound (WB): one left-turn lane; two through lanes; one right-turn 
lane 

- N. Collier Boulevard – Eastbound (EB): one left-turn lane; two through lanes; one right-turn lane 
- N. Barfield Drive – Northbound (NB): one shared through/left-turn lane; one right-turn lane 
- N. Barfield Drive – Southbound (SB): one shared through/left-turn lane; one right-turn lane 

N. Collier Boulevard at E. Elkcam Circle:  

- N. Collier Boulevard – WB: one left-turn lane; one through lane; one shared through/right-turn 
lane 

- N. Collier Boulevard – EB: one left-turn lane; one through lane; one shared through/right-turn 
lane 

- E. Elkcam Circle – NB: one left-turn lane; one shared through/right-turn lane 
- E. Elkcam Circle – SB: one left-turn lane; one shared through/right-turn lane 
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N. Collier Boulevard at W. Elkcam Circle:  

- N. Collier Boulevard – WB: one left-turn lane; one through lane; one shared through/right-turn 
lane 

- N. Collier Boulevard – EB: one left-turn lane; one through lane; one shared through/right-turn 
lane 

- W. Elkcam Circle – NB: one left-turn lane; one shared through/right-turn lane 
- W. Elkcam Circle – SB: one left-turn lane; one through lane; one right-turn lane 

Bald Eagle Drive at Elkcam Circle:  

- Bald Eagle Drive – NB: one left-turn lane; one through lane; one right-turn lane 
- Bald Eagle Drive – SB: one left-turn lane; one through lane; one right-turn lane 
- Elkcam Circle – WB: one shared through/left-turn lane; one right-turn lane 
- Elkcam Circle – EB: one shared through/left-turn lane; one right-turn lane 

Intersection Traffic Data and New Signal Timing Plans 

The Traffic Operations Study/Retiming – Peak Season 2023 prepared by FTE provides the projected 
traffic volumes and the new signal timing plans developed for the analyzed intersections.  

The proposed Synchro Timing Plans for the AM and PM peak hour peak season traffic conditions for the 
analyzed intersections are depicted in Appendix B: Synchro – Proposed Intersection Timing Plans.   

Intersection Improvements – General Considerations  

The purpose of this report is to propose geometric improvements to address a specific transportation 
deficiency or to improve a specific movement performance.  

Intersection Committed Improvements 

Roadway improvements that are currently under construction or are scheduled to be constructed as 
part of the approved City of Marco Capital Construction Projects are considered committed 
improvements.  

Based on our review of the City of Marco Public Works website (City Current Projects), no intersection 
improvements were identified for the analyzed locations.  

Improvements to Address Transportation Deficiencies or to Improve Movement Performance  

Per Florida Statute, the term transportation deficiency means a facility or facilities on which the adopted 
level-of-service (LOS) standard is exceeded by the existing, committed, and vested trips, plus additional 
projected background trips from any source other than the development project under review, and trips 
that are forecast by established traffic standards, including traffic modeling.  

The goal of the traffic signal retiming report was to optimize the mainline progression along the Collier 
Boulevard corridor while minimizing the side street delay at the subject intersections. As illustrated in the 
traffic signal retiming report, delay and LOS were reported for the intersections as Measures of 
Effectiveness (MOEs) and are used in this evaluation.  
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Based on our evaluation of the proposed Synchro Intersection Timing Plans (reference Appendix B) for 
the analyzed intersections along N. Collier Boulevard, there are specific side street movements that are 
projected to operate at LOS F during the AM and PM peak hour, peak season traffic conditions.  

In addition, the traffic signal retiming report provides a queueing analysis at the following locations: N. 
Collier Boulevard at N. Barfield Drive, and Bald Eagle Drive at Elkcam Circle. Based on the results of the 
95th percentile queue analysis for the AM and PM peak hours, the traffic signal retiming report concluded 
that the following movement’s queues are beyond the available storage: 

N. Collier Boulevard at N. Barfield Drive:  

- Eastbound right-turn lane (PM peak hour) 
- Westbound left-turn lane (PM peak hour) 
- Westbound right-turn lane (AM peak hour) 
- Northbound right-turn lane (PM peak hour 
- Observations did not indicate capacity issues for the eastbound or westbound right-turn lanes as 

vehicles could not access either right-turn lane due to adjacent through vehicle queuing 

Bald Eagle Drive at Elkcam Circle:  

- The storage capacity of the existing turn lanes exceed the current vehicular demand (AM and 
PM peak hours)   

The improvements needed to restore subject intersection movements to a minimum acceptable LOS 
include the addition of geometric improvements such as turn or through lanes.  

The improvements proposed in this report are intended to address the minimum LOS requirement for a 
specific deficiency and are not intended to optimize the overall intersection performance.    

The traffic signal retiming project concluded there are no LOS deficiencies projected for the traffic 
movements at the Bald Eagle Drive and Elkcam Circle intersection. In order to accommodate occasional 
traffic intensive events and to promote safe operations, this analysis recommends specific geometric 
improvements.    

Intersection Analyses – Geometry Modifications  

Intersection Improvements  

The following roadway improvements are recommended in this report: 

N. Collier Boulevard at N. Barfield Drive:  

- N. Barfield Drive – NB: convert one shared through/left-turn lane to through lane and add one 
left-turn lane 

- N. Barfield Drive – SB: convert one shared through/left-turn lane to through lane and add one 
left-turn lane 
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N. Collier Boulevard at E. Elkcam Circle:  

- E. Elkcam Circle – NB: convert one shared through/right-turn lane to through lane and add one 
right-turn lane 

- E. Elkcam Circle – SB: convert one shared through/right-turn lane to through lane and add one 
right-turn lane 

N. Collier Boulevard at W. Elkcam Circle:  

- W. Elkcam Circle – NB: convert one shared through/right-turn lane to through lane and add one 
right-turn lane 

Bald Eagle Drive at Elkcam Circle:  

- Elkcam Circle – WB: provide one left-turn lane; one through lane; one right-turn lane 
- Elkcam Circle – EB: provide one left-turn lane; one through lane; one right-turn lane 

Capacity Analysis  

An assessment of the Level of Service (LOS) and volume to capacity (V/C) ratio analysis of the subject 
intersections are conducted using the most recent version of Synchro software (Version 11).  

Synchro computes the signalized intersection, unsignalized intersection, and arterial LOS according to the 
Highway Capacity Manual (HCM). For signalized intersections, Synchro provides the user with two 
additional intersection LOS methods: Synchro’s Percentile Delay Method and the Intersection Capacity 
Utilization (ICU) Method. The Percentile Delay Method uses the same numerical delay thresholds as the 
HCM. In most situations, the delays calculated by the Synchro Percentile and HCM methodologies are 
similar and will be within a few seconds of each other.  

One of the key differences between the two methods (Synchro vs HCM) is the Right-Turn-On-Red (RTOR) 
operation. In the HCM methods, the RTOR is a volume input by the user and is used as a volume 
reduction (not a capacity increase). As illustrated in the HCM 6, Volume 4, Chapter 31, page 31-121, the 
treatment of RTOR operation in the motorized vehicle methodology is simplistic. In addition, HCM 6th 
Edition states that it may be preferable to use an alternative tool to evaluate RTOR operation.  

Based on these considerations, all signalized intersections are evaluated in this report based on the 
Synchro Percentile Method.   

LOS Criteria 

LOS is defined in terms of the average vehicle delay. For the purposes of this report, an adequate LOS 
for each movement is considered when the LOS E is not exceeded.    

Signalized intersection LOS 

Signalized intersection LOS is defined in terms of the average total vehicle delay of all movements 
through an intersection.   

Volume to Capacity Ratio 

The volume to capacity ratio (V/C), also referred to as degree of saturation, represents the sufficiency of 
an intersection to accommodate the vehicular demand. A V/C ratio less than 0.85 generally indicates that 
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adequate capacity is available and vehicles are not expected to experience significant queues and delays. 
As the V/C ratio approaches 1.0, traffic flow may become unstable, and delay and queuing conditions 
may occur. Once the demand exceeds the capacity (a V/C ratio greater than 1.0), traffic flow is unstable 
and excessive delay and queuing is expected. Under these conditions vehicles may require more than one 
signal cycle to pass through the intersection (known as cycle failure). For design purposes, a V/C ratio 
between 0.85 and 0.95 is generally utilized for the peak hour of the horizon year. 

As such, each intersection movement is analyzed to ensure that the threshold value of V/C failure (1.0) is 
not reached.  

It is noted that the westbound through volumes were inflated to reflect a potential traffic demand at two 
locations along N. Collier Boulevard:  

- At N. Barfield Drive – WB through volume – from 1,208 vehicles to 2,000 vehicles (AM peak hour)  
- At E. Elkcam Drive – WB through volume – from 805 vehicles to 1,600 vehicles (AM peak hour)    

Due to these volumes adjustments, a V/C ratio greater than 1 is projected for the westbound through 
movement at these locations. It is noted that an adequate LOS is projected for the westbound through 
movement at these intersections.   

Signal Timings 

The proposed Synchro Timing Plans for the AM and PM peak hour, peak season traffic conditions for the 
analyzed intersections (Appendix B) are utilized for the purposes of this report.    

The intersection analyses illustrate minor signal phasing and timing adjustments aimed at eliminating or 
reducing operational deficiencies and to accommodate the recommended improvements.  

Synchro Analyses Results 

The proposed intersection improvements would not impact the overall traffic flow patterns within the 
study area. Therefore, the projected AM and PM peak hour turning movement volume forecasts for the 
traffic signal retiming project are also evaluated for the improved geometry conditions at the subject 
intersections.   

The results of the Synchro intersection analyses for AM and PM peak hour conditions are provided in 
Appendix C:  Intersection Analyses – Synchro Reports. 

Based upon the results of the capacity analyses performed, the subject intersections are shown to 
operate at acceptable LOS D or better for the AM and PM peak hour, peak season traffic conditions.  

Intersection Improvements – Recommendations  

Intersection improvements needed to address transportation deficiencies are recommended based on 
the Synchro analyses results illustrated in Appendix C.   

In order to allow for increased mainline progression, the improvements proposed in this report are 
intended to address the minimum LOS requirement for a specific side street deficiency and are not 
intended to optimize the overall intersection performance.    
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Consistent with the guidelines presented in the FDOT (Florida Department of Transportation) Design 
Manual (FDM), Section 232.2, a double left-turn lane is considered for all analyzed signalized 
intersections, where left turn volumes exceed 300 vph. This report concludes that single left-turn lanes 
are adequate to accommodate projected vehicular demand for all analyzed intersections.   

The turn lane size recommendations provided in this report are based on the 95th percentile queue length 
for the AM and PM peak hours, as provided by the Synchro intersection analysis. The 95th percentile of 
queue length is the length of queue that is not projected to be exceeded in 95% of all signal cycles.  

Consistent with FDM Section 232.2, the queue length per vehicle is 25 feet. The projected Synchro 95th 
percentile queue lengths are rounded to the nearest 25 foot interval.  

Turn lane size recommendations illustrated in this report include a 50 foot taper (single turn lane).  

N. Collier Boulevard at N. Barfield Drive 

This intersection is projected to perform with a maximum V/C ratio of 1.05 for the Westbound through 
movements (AM peak hour).   

Recommended improvements  

- Add one southbound left-turn lane with a length of 225 feet.  
- Add one northbound left-turn lane with a length of 200 feet.  
- Extend the westbound left-turn lane for a total of 325 feet.  
- Signal modifications to allow protected/permissive phasing for the southbound and northbound 

left-turn movements. 

It is noted that the available storage is adequate for the eastbound left-turn movements. There is an 
existing full median opening located at approximately 300 feet west of the N. Collier Boulevard and N. 
Barfield Drive intersection. In order to provide additional stacking to accommodate unforeseen 
congested traffic conditions and enhance safety performance, the eastbound left-turn lane may be 
extended for a total length of 250 feet provided the full median opening is closed.     

N. Collier Boulevard at E. Elkcam Circle  

This intersection is projected to perform with a maximum V/C ratio of 1.07 for the Westbound through 
movements (AM peak hour).   

Recommended improvements  

- Add one southbound right-turn lane with a length of 150 feet.  
- Add one northbound right-turn lane with a length of 150 feet.  
- Signal modifications to allow protected/permissive phasing for the southbound and northbound 

left-turn movements. 

It is noted that the available storage is adequate for the westbound left-turn movements. The existing 
taper length is approximately 100 feet. It is recommended that the taper length be reduced to 50 feet to 
allow for additional queueing.     

 



Traffic Operations Study for ITS – Traffic Operational Analysis – Intersection Geometry Modifications – July 2023 

Trebilcock Consulting Solutions, PA P a g e  | 10 

N. Collier Boulevard at W. Elkcam Circle  

Recommended improvements  

- Signal modifications to allow protected/permissive phasing for the southbound and northbound 
left-turn movements. 

A northbound right-turn lane with a total length of 150 feet may be provided in order to improve 
intersection operations under occasional heavy traffic conditions.     

Bald Eagle Drive at Elkcam Circle  

The storage capacity of the existing turn lanes exceed the current vehicular demand in both the AM and 
PM peak hour traffic periods. 

In order to improve traffic operations the following improvements are recommended:  

- Add one eastbound left-turn lane with a length of 175 feet.  
- Convert one westbound shared through/left-turn lane to left-turn lane and restripe to provide a 

total length of 225 feet (to include a 50 foot taper) 
- Convert one westbound right-turn lane to one through lane 
- Add one westbound right-turn lane with a length of 150 feet.  
- Signal modifications to allow protected/permissive phasing for the westbound and eastbound 

left-turn movements. 
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Appendix B: 
 

 Synchro – Proposed Intersection Timing Plans 
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Intersection Analyses – Synchro Reports  
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N. Collier Boulevard and N. Barfield Drive 
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N. Collier Boulevard and E. Elkcam Circle 
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N. Collier Boulevard and W. Elkcam Circle 
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Bald Eagle Drive and Elkcam Circle 
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