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SECTION 1. EXECUTIVE SUMMARY
This report contains the findings of the Renaissance Planning Group peer review of the US 41 Bypass (Venice
Bypass) Project Development and Environment (PD&E) studies prepared by the Florida Department of
Transportation (FDOT). The, focus of the peer review is to determine whether the current FDOT widening project
for a six-lane divided highway with traffic signal control should be amended to either limit the number of through
travel lanes to four lanes or replace some or all of the traffic signals with roundabouts. The Long Range
Transportation Plan (LRTP) for the Sarasota-Manatee Metropolitan Planning Organization (MPO) was amended in
December 2010 to remove a portion of the planned FDOT widening from the LRTP, so the current FDOT design is
not consistent with the current LRTP.
This peer review, performed during summer and fall 2011, was conducted in collaboration with more detailed
analyses developed by FDOT to evaluate a wide range of alternatives to both the current PD&E and the LRTP.
These analyses are summarized in reports prepared by FDOT in November 2011 and referenced within this
document. In tandem, these reports provide a wide range of additional information, both quantitative and
qualitative, to assess the comparative costs and benefits of the four-lane and six-lane sections and of the
roundabout and signalized intersection controls.
The peer review finds that:
•

Additional roadway capacity is needed in the Venice Bypass corridor to accommodate forecast growth in
north-south travel demand.

•

Widening of the Venice Bypass is the best solution to accommodate the forecast demand, considering
regional objectives to reduce vehicle-miles of travel (VMT) and local community expectations for access and
mobility.

•

Traffic signals are more appropriate than roundabouts along the Venice Bypass considering their overall
effects on traffic delays, the quality of service afforded to all travel modes, and the costs of
implementation and operation.

The peer review focuses on establishing the most context-sensitive solution for providing needed mobility in the
study area. In many cases, travel needs can be accommodated by alternatives to traditional roadway widening
including the use of roundabouts for traffic control, particularly in locations where slower travel speeds are an
important part of establishing a good fit between transportation facilities and the communities they serve. In the
case of the Venice Bypass, the combination of roadway function (to carry through traffic around downtown
Venice), travel demands, and adjacent land uses (predominantly lower-intensity commercial and light industrial)
leads to the conclusion that the roadway widening and traffic signals comprise the best solution. These land use
and transportation functions should be retained as land use plan amendments for the City of Venice and Sarasota
County are pursued in current work programs.
The peer review recommendations are that:
•

The current FDOT design, consisting of the six-lane roadway section and signalized intersection control, is
the most effective solution for providing a multimodal transportation facility for the Venice Bypass, and
should continue through the implementation process.

•

The LRTP should be amended to reflect the FDOT design by changing the four-lane section between Gulf
Coast Boulevard and Center Road to a six-lane section.
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•

The primary function of the Venice Bypass, to move people and goods efficiently around the downtown of
the City of Venice, should be reaffirmed in subsequent land use and transportation planning efforts at both
local and regional levels. These efforts include land use plan amendments for the City of Venice and for
Sarasota County, the US 41 Multimodal Studies, and the City of Venice Downtown Mobility Study.
Additional efforts at the regional level should include examining strategic opportunities to achieve greater
jobs-housing balance at subregional levels to reduce travel demands.

On January 23, 2012, the Sarasota-Manatee MPO Board endorsed the peer review recommendations in a 10 to
4 vote.
The report is organized into the following sections:
•

Section 2 summarizes the project history, including the context for and development of this peer review
report.

•

Section 3 addresses travel demand forecasting and traffic analysis components, including regional vehicle
miles and vehicle hours of travel and traffic delays at each of the study area signalized intersections

•

Section 4 addresses capital cost estimates and LRTP funding.

•

Section 5 addresses planning and policy considerations, including the quality of service for all modes of
travel, and local, national, and international guidance on transportation systems planning.

•

Section 6 summarizes the full range of quantitative and qualitative considerations informing the study
recommendations.

Additional materials are contained in the report Appendices:
•

Appendix A contains the 2007 FDOT PD&E plans for the Venice Bypass and conceptual designs developed
in 2011 for the roundabout alternatives.

•

Appendix B describes the derivation of diurnal curve data at the Venice Avenue intersection for
consideration of offpeak travel delays.

•

Appendix C contains Exhibit 2-5 from National Cooperative Highway Research Program (NCHRP) Report
672 which provides a succinct summary of roundabout advantages and disadvantages.

•

Appendix D provides a supplementary analysis of additional options requested by the Sarasota-Manatee
MPO Board at their December 12, 2011 meeting.
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SECTION 2. PROJECT HISTORY
US 41 is the primary north-south arterial corridor through
the southern portion of Sarasota County. Improvements
to the portion of the facility designated as US 41 Bypass,
and commonly described as the Venice Bypass, have
been under study for approximately two decades. The
study area is shown in the graphic at left, with the five
signalized intersections (at Bird Bay Drive, Sweetbay
Entrance, Albee Farm Road, Venice Avenue, and Center
Road) noted as well as the location of the Gulf Coast
Boulevard junction (near the Venice City southern limit)
that represents the 2035 LRTP boundary between the
four-lane and six-lane recommended sections.
In 1994, FDOT conducted a PD&E study by the Florida
Department of Transportation (FDOT) District One in
1994 for the portion of the Venice Bypass from Center
Road to Bird Bay Drive. The PD&E study recommended
that the existing four-lane divided facility from Center
Road to Bird Bay Drive be widened to six-lanes and a
roadway design was developed in 1996.
In 2007, FDOT conducted a Design Change ReEvaluation to evaluate and document changes in the
project corridor that had occurred since the approval of
the original PD&E study. This re-evaluation incorporated
a narrower typical section and slight changes to the
horizontal alignment to minimize impacts, but retained the basic six-lane roadway and signalized intersections. 1
In 2009, FDOT conducted an evaluation of the feasibility of replacing the Venice Avenue signalized intersection
with a roundabout. The evaluation analyzed forecast year 2032 conditions and concluded that the roundabout
would result in higher levels of delay and greater right-of-way impacts than the signalized intersection design. 2
During 2009 and 2010, the MPO developed its updated LRTP, called Mobility 2035 3. The draft LRTP introduced
the concept of a Multimodal Emphasis corridor for US 41 throughout all MPO jurisdictions through which the
roadway passes. The plan fully funded the construction of the northern and middle sections of the Venice Bypass
(between Bird Bay Drive and Gulf Coast Boulevard) but modified the southern segment from a six-lane widening
project to a four-lane reconstruction, rehabilitation, and intersection improvement project. On December 13, 2010,
the MPO Board adopted the Mobility 2035 LRTP update that changed the number of lanes on the southern

1

US 41 (Venice Bypass) Preliminary Engineering Report (Addendum), Design Change Reevaluation, From Center Road to
Bird Bay Drive, Sarasota County, Wade-Trim, September 2007

2

S.R. 45A (U.S. 41 Venice Bypass) at Venice Avenue, Roundabout Evaluation, Final Technical Memorandum, Wade-Trim,
March 5, 2009

3

2035 Long Range Transportation Plan Final Report, Renaissance Planning Group, December 2010.
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segment of the Venice Bypass (between Gulf Coast Boulevard and Center Road) from six lanes to four lanes. With
this amendment, the current FDOT design was no longer consistent with the MPO LRTP, a condition requiring
reconciliation. Public testimony at the same time garnered renewed interest in assessing the applicability of
roundabouts or other intersection improvements in lieu of widening any segments of the Venice Bypass.
On April 25, 2011, the MPO Board directed that MPO staff conduct a peer review of prior documents to assess
the feasibility of one or more roundabouts in the corridor and whether a four-lane Bypass would be sufficient to
meet the corridor’s transportation needs. In May 2011, the MPO directed Renaissance Planning Group to conduct
this peer review. Also in May 2011, FDOT directed its consulting team to conduct an updated evaluation of
corridor performance under a similar set of alternatives, including expanding the analyses of roundabout
feasibility to all five signalized intersections, consistent with MPO Policy 2002-04, which endorses an explicit
consideration of roundabouts on all roadway and intersection projects in the region. During summer and fall 2011,
these two processes moved forward in tandem, with the peer review work scope revised to incorporate technical
assistance and guidance for the FDOT team efforts. The peer review and FDOT team held regularly scheduled
biweekly conference calls to review draft materials. The staff from the Sarasota-Manatee MPO, Sarasota County,
and the City of Venice were invited to listen to the conference calls and kept informed of study progress.
The FDOT team produced two technical reports in November 2011 that document the extensive quantitative
materials summarized in this peer review:
•

The US 41 (Venice Bypass) Traffic and Intersection Improvements Re-Evaluation Technical Memorandum
prepared by AIM Engineering & Surveying, Inc. This report is referenced in the peer review as “AIM,
2011”

•

The US 41 Venice Bypass from Center Road to Bird Bay Drive, Sarasota County and the City of Venice,
Roundabout Analyses Technical Memorandum prepared by Sam Schwartz Engineering. This report is
referenced in the peer review as “Sam Schwartz, 2011”.
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SECTION 3. TRAVEL DEMAND FORECASTING
The FDOT team prepared updated travel demand forecasts using the same MPO travel demand model as was
used for the preparation of the 2035 LRTP. The project level forecasts were developed from the system level
forecasts using post-processing procedures as described in NCHRP Report 255 to account for the fact that
observed traffic volumes in 2011 are lower than those in 2007 upon which the prior re-evaluation analyses were
based.

DEMOGRAPHIC F ORECASTS
Travel demands are a function of both the level of land use activity and the transportation infrastructure and
services provided. The Venice Bypass analysis utilized the Sarasota – Manatee MPO’s regional travel demand
model to assess year 2035 travel forecasts under six different alternatives as described in the FDOT report.
The Sarasota / Manatee MPO is forecast to add approximately 38% more people and 36% more jobs between
2010 and 2035 based on the forecasts in the 2010 LRTP 4. On a regional basis, the jobs growth is assumed to
match the population growth provided by the University of Florida’s Bureau of Economic and Business Research
(BEBR). The growth is relatively evenly distributed the two member Counties (for totals that include their
independent cities), with both of the Counties forecast to grow between 37% and 39% over the 25-year period.
Table 1: Forecast Population and Employment Growth

Manatee County – population
Sarasota County – population
MPO population
Manatee County – jobs
Sarasota County – jobs
MPO jobs

2010

2035

PERCENT GROWTH

327,900
396,000
723,900
141,309
200,117
341,426

448,401
551,242
999,643
192,657
272,538
465,195

37%
39%
38%
36%
36%
36%

Population totals in the 2010 census were slightly lower than estimated in the 2035 LRTP. The 2010 census for
Manatee County, at 322,833, is 1.5% lower than the 2010 LRTP forecast and the 2010 census for Sarasota
County, at 379,448, is 4.2% lower than the 2010 LRTP forecast. These differences reflect the effect of the current
business climate and are generally consistent with differences observed in jurisdictions across the nation.
The growth is not evenly distributed within Sarasota County, however. Figure 1 shows the growth in jobs and
housing density between 2007 and 2035 from the LRTP document. More than half of the Sarasota County
population growth (84,794 out of the 155,242 countywide total) is forecast to occur within the city of North Port.
The job growth is generally distributed farther north along US 41 towards Sarasota (only 15,356 of the
Countywide growth of 84,794 jobs are located in North Port).

4

2035 Long Range Transportation Plan – Final Report. Renaissance Planning Group for the Sarasota-Manatee Planning
Organization, December 2010.
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Figure 1: Location of Regional Job and Population Growth, 2007-2035

N ETWORK A LTERNATIVES
The FDOT team prepared travel demand forecast for six different study area networks.
Alternatives represent three visions for the US 41 Bypass itself.

The first three

•

Alternative 1 represents the MPO’s Long Range Transportation Plan (LRTP), which includes widening of the
Bypass to six lanes north of Gulf Coast Boulevard and retention of the current four-lane section (although
with multimodal improvements consisting of bike lanes and completed pedestrian facilities) south of Gulf
Coast Boulevard.

•

Alternative 2 represents the current FDOT design, widening the bypass to six lanes

•

Alternative 3 represents the current condition, retaining the Bypass at four lanes throughout its length.

The analysis of travel demands demonstrated the need to provide additional north-south capacity in the corridor
by 2035 regardless of the number of lanes on the bypass. The Sarasota County Comprehensive plan recommends
ultimately widening Pinebrook Road, a parallel arterial roughly a mile to the east of the Bypass, from two to four
lanes between Edmonson Road and Center Road 5. This improvement is not currently in the region’s LRTP. The
remaining three alternatives incorporate Pinebrook Road widening options for corridor segments where additional
capacity is not provided along the Venice Bypass.
•

Alternative 4 represents the LRTP plus the widening of the southern portion of Pinebrook Road between
Venice Avenue and Center Road

5

Sarasota County Comprehensive Plan, Sarasota County Planning and Development Services, October 2010.
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•

Alternative 5 represents the current four-lane Bypass plus the widening of the southern portion of Pinebrook
Road between Venice Avenue and Center Road

•

Alternative 6 represents the current four-lane Bypass plus the widening of both southern and northern
portions of Pinebrook Road between Edmonson Road and Center Road.

Table 2: Alternatives Definition and Number of Lanes

ALTERNATIVE

Existing conditions
Alternative 1 (LRTP)

VENICE BYPASS
Bird Bay Drive – Gulf
Gulf Coast
Coast Boulevard
Boulevard to
(northern and middle
Center Road
sections)
(southern section)
4
4
6
4

PINEBROOK ROAD
Venice Avenue
Edmonson Road
to Center Road
to Venice Avenue
(southern
(northern section)
section)
2
2
2
2

Alternative 2 (FDOT
design)

6

6

2

2

Alternative 3 (existing
conditions)

4

4

2

2

Alternative 4 (LRTP plus
widening Pinebrook south)

6

4

2

4

Alternative 5 (4-lane
Bypass plus widening
Pinebrook south)

4

4

2

4

Alternative 6 (4-lane
roadway plus widening
Pinebrook north and south)

4

4

4

4
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R EGIONWIDE N ETWORK P ERFORMANCE
Widening the Venice Bypass best serves the regional demand for travel as evidenced by the total vehicle-miles of
travel (VMT) in the highway network. Travel demand forecasts are a function of both the amount of land use and
the facilities and services provided. Traffic will flow to the facilities that provide the fastest travel time. This is the
phenomenon of latent demand, often described by the shorthand “if you build it, they will come”. Therefore, a sixlane wide Venice Bypass will attract more traffic to it than will a four-lane Venice Bypass. However, traffic
attracted to the Venice Bypass will be diverted from other parallel routes as all travelers shift towards the most
effective paths that meet their needs.
Table 3: Regionwide and Corridor Network Performance

The net effect of the shifting of traffic to alternative facilities is reflected in the total regionwide VMT. If the
shortest distance in miles between two points is not also the shortest in terms of travel time, some travelers will
divert to routes that have a longer distance but shorter travel time, thereby increasing regionwide VMT.
Conversely, if the fastest route is also the shortest distance, the network VMT will be minimized. Minimizing VMT is
a desirable objective as VMT is a leading indicator of several measures of effectiveness, such as fuel consumption
and vehicle emissions, so that reduced VMT is generally correlated with reduced energy consumption and
greenhouse gas emissions.
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Table 3 demonstrates that the six-lane Venice Bypass
(Alternative 2) has the lowest 2035 weekday
regionwide VMT, at 43.961 million miles, of the six
alternatives. This finding indicates that providing
capacity along the Venice Bypass most directly
matches traveler needs to move from point A to point
B. Figure 2 provides this comparison in graphic
format, with the LRTP alternatives shown in orange,
the four-lane alternatives shown in maroon, and the
six-lane alternative shown in blue.

Figure 2: Regionwide Travel Measures

The alternative of widening Pinebrook Road from two
to four lanes between Center Road and Edmonson
Road (Alternative 6) is the second-best alternative for
reducing VMT, with 43.993 million miles. However, if
the Bypass remains at four lanes but Pinebrook is not
widened, the VMT increases to 44.229 million miles.
The percentage differences in VMT between the
alternatives reflect the fact that the Venice Bypass is
only a small component of the daily travel for the
entire region. However, the absolute differences in
VMT are substantial, considering that the current
Venice Bypass carries an average of about 34,000
vehicles over its 2.5 mile length, for about 85,000
VMT (or 0.085 million VMT) on a typical weekday.
The relative network performance can also be
gauged by the overall network travel speed
provided by each alternative. While widening the
Bypass to six lanes (Alternative 2) minimizes VMT,
widening Pinebrook Road instead of the Bypass (Alternative 6) minimizes vehicle-hours of travel, or VHT. These
regionwide analyses demonstrate that travel demand is best satisfied by either the six-lane alternative or the fourlane alternative with Pinebrook Road widened.
Based on the results of the regionwide analyses, three alternatives were carried forward into a more detailed
review of intersection-specific performance, roadway design, and capital cost analysis:
•

The LRTP alternative (Alternative 1) which forms the starting point from an MPO policy perspective

•

The six-lane alternative (Alternative 2), which minimizes VMT, and

•

The four-lane alternative with full Pinebrook Road widening (Alternative 6) which maximizes network speed.
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Venice Bypass Traffic Volumes
The traffic volume analysis for individual roadways includes forecasting Average Annual Daily Traffic (AADT)
volumes for each of the approaching roadways. The forecasting process reflects the fact that traffic volumes along
the Venice Bypass are lower today than they were five years ago, due primarily to changes in economic
conditions, most notably employment rates and fuel prices. Table 4 shows the existing and forecast AADT volumes
at the three locations in the study area at which FDOT maintains traffic count stations. These are not the locations
with the highest volumes in the study area, just those at which an apples-to-apples comparison can be made across
different horizon years. Current traffic volumes at all three count stations range from 29,000 to 35,500. As
indicated in Table 4, if the Venice Bypass is widened from four to six lanes, traffic volumes will increase
substantially above 2005 volumes to 49,000 to 69,100, due to the increase in capacity on the bypass. If the
Venice Bypass remains at four lanes (and Pinebrook Road is widened to four lanes instead), traffic volumes along
the Venice Bypass will remain generally in the same range as the 2005 volumes, from 36,300 to 47,700.
Table 4: Venice Bypass Average Annual Daily Traffic Volumes
LOCATION
North of Albee
Farm Road
North of Venice
Avenue
South of Gulf Coast
Boulevard

2005
AADT

2010
AADT

2035 AADT WITH 4 LANES AND
PINEBROOK ROAD WIDENING
(ALTERNATIVE 6)

2035 AADT WITH 6
LANES (ALTERNATIVE 2)

35,200

29,000

37,000

49,000

41,900

35,500

47,700

69,100

46,100

34,500

36,300

60,000

As described in the section on regionwide performance, changes to transportation network assumptions have wideranging effects on the travel patterns throughout the network. The Venice Bypass serves a roughly even mix of
local and through travelers. Regional network constraints caused by limited roadway crossings of water features
exist to the north (at Curry Creek) and the south (at Alligator Creek) of the study area. The 2035 forecasts
indicate that of the traffic immediately south of the US 41 Business / US 41 Bypass apex, about 45% is through
traffic destined to cross Curry Creek on US 41, Albee Farm Road, or Pinebrook Road. The effects of widening
either the Venice Bypass or Pinebrook Road also affect parallel routes to the Venice Bypass. An increase on
traffic on a roadway being widened is generally offset by a corresponding decrease on parallel roadways.
Widening either the Venice Bypass or Pinebrook Road would take some traffic out of downtown Venice. On US
41 Business, the 2035 AADT just north of Venice Avenue would be 33,900 if Pinebrook Road is widened instead of
the Venice Bypass under Alternative 6. If the Venice Bypass is widened per Alternative 2, the US 41 Business
AADT would be about 10% lower, at 30,400. However, if neither road is widened, the US 41 Business AADT
would increase to 37,700.
The greatest effect of widening Pinebrook Road instead of the Venice Bypass would be realized on Pinebrook
Road itself. If the Venice Bypass is widened to six lanes (Alternative 2), the 2035 AADT on Pinebrook Road just
north of Venice Avenue, would be 19,800. If Pinebrook Road is widened instead of Venice Avenue (Alternative 6),
the Pinebrook Road AADT would increase to 44,000, roughly equivalent to the volume on the Venice Bypass.
Additional information on AADT volumes is contained in the AIM, 2011 technical memorandum.
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Junction-Specific Delays
Generally, roundabouts are more efficient than
conventional traffic signals for moving traffic
through a junction when traffic volumes are
relatively low, meaning they result in lower overall
delays and lower emissions. However, when
volumes approach the capacity of the roundabout
and merging becomes difficult, the defined phases
of traffic signals allow vehicles to process through
an intersection with less delay than a roundabout
designed for the same number of through travel
lanes. In essence, at a certain tipping point, traffic
signals become more operationally efficient.

Figure 3: Generalized Roundabout Capacity Guidance

NCHRP Report 672 provides planning level
guidance on the capacity of single-lane and double lane roundabouts; as a function of total entering daily volumes
and the percent of left-turning traffic at the junction. Exhibit 3-12 from NCHRP Report 672 is shown as Figure 3.
As indicated by the top line on the chart, a two-lane roundabout can be expected to operate efficiently when
Average Annual Daily Traffic (AADT) volumes are in the range of 27,000 vehicles (with a high percentage of left
turns) to 32,000 vehicles (with a low percentage of left turns) and may still be sufficient with AADT ranges of
40,000 to 47,000 vehicles.
The traffic volumes along the Bypass itself place all five intersections in the range (more than about 30,000
vehicles per day) where additional operational analysis is warranted to determine whether a roundabout can
accommodate travel demand. Table 5 shows the AADT and Design Hourly Volumes (DHV) for the five study area
junctions. As previously described, the traffic volumes along the Venice Bypass will increase at a faster rate if the
Bypass is constructed as six lanes instead of four lanes (and traffic volumes on parallel roads such as US 41
Business and Pinebrook Road will be lower). By 2025 travel demand at the Center Road and Venice Avenue
junctions are expected to be substantially higher than the capacity of a double-lane roundabout regardless of
whether the bypass is constructed as a four lane or a six lane roadway.
Table 5: Roundabout Entering Forecast Volumes
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Figure 4: Bird Bay Drive Junction Delays

Figure 5: Sweetbay Plaza Junction Delays

Figure 6: Albee Farm Road Junction Delays

NCHRP Report 672 does not provide guidance on
expected performance of three-lane roundabouts
and current guidance for high-volume roundabouts
directs the analyst to an operational analysis using
software such as Synchro or Sidra.
The FDOT team analyzed the comparative
performance of signalized intersections and
roundabouts using the design hourly volumes (DHV) at
each of the five study area junctions for each of the
three alternatives (LRTP, six-lane, and four-lane) for
the horizon years 2016, 2025, and 2035. The
detailed analyses for intersections are shown in the
supporting technical memoranda (AIM, 2011 and
Sam Schwartz, 2011) and are summarized in the
following paragraphs.
The forecast traveler delays at the three northern
junctions (Bird Bay, Sweetbay, and Albee Farm)
demonstrate that depending upon the particular
travel flow patterns, roundabouts can outperform
traffic signals in terms of traveler delay at AADT
volumes substantially higher than might be suggested
by NCHRP Report 672. As shown in Figure 4, the
roundabout delays for the Bird Bay junction would be
lower than the signalized intersections delays for all
three horizon years, regardless of the number of
lanes on the Venice Bypass. In each scenario, the
roundabout delays would be less than 10 seconds of
delay per vehicle and the signalized intersection
delays would be between 15 and 25 seconds of
delay per vehicle.
A similar finding occurs at the Sweetbay Plaza
junction. As shown in Figure 5, the roundabout delays
and signalized intersection delays are both less than
15 seconds per vehicle in all scenarios, and the
delays for the roundabout configuration are
generally about half of that for the signalized
intersection configuration.
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Figure 7: Venice Avenue Junction Delays

Figure 8: Center Road Junction Delays

At the Albee Farm junction, the cross street volumes
are high enough that the relative capability of the
roundabout to accommodate growth over time is
shown to be more commensurate with that of the
signalized intersection.
Through 2025, Figure 6
demonstrates that the roundabout provides superior
performance to the signalized intersection, with
roundabout delays less than 15 seconds per vehicle
and intersection delays closer to 30 seconds per
vehicle. As traffic volumes increase to 2035,
however, the relative performance of intersection
and roundabout begin to draw closer together,
although for any of the three scenarios (LRTP, fourlane, or six-lane) the roundabout would have less
delay than the signalized intersection. However, at
all three northern junctions, the delay per vehicle
remains at LOS D or better regardless of the
number of lanes on the Venice Bypass or the type of
traffic control at each junction.

The two southern junctions, Venice Avenue and
Center Road, have the highest total entering volume
both today and in the forecast horizon years. At
these locations, both roundabouts and signalized
intersections will experience delays in the LOS E and
LOS F ranges as shown in Figures 7 and 8. These
are the corridor’s choke points; the locations where
delay will be the greatest. The growth in jobs,
housing, and travel demand in the corridor suggest
that it’s truly not feasible to build your way out of
congestion at these locations; there will probably be
some LOS F conditions in both 2025 and 2035. What is feasible, however, is to select alternative solutions that
minimize traveler delays at these junctions. The signalized intersections will result in substantially lower vehicular
delays than would unsignalized roundabouts.
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Consideration of Offpeak Periods
The selection of a traffic control device that
minimizes vehicular delay should take into
account not only the peak period, but the rest
of the day as well. If traffic signals are more
efficient during only brief periods when
travel demands are at their highest, but
roundabouts are more efficient during the
rest of the day, which traffic control device
minimizes total vehicle-delay (or persondelay) over the course of a full day or a full
year? The analysis of the Venice Avenue
junction indicates that the FDOT PD&E design
not only reduces peak hour delays during the
peak season, but would also result in lower
vehicle delays over the course of a full year.
The SIDRA and Synchro analyses showed that
the anticipated 2025 traffic volumes for the
PM peak hour at the two southern study
intersections at Venice Avenue and Center
Road are on the higher end of the spectrum,
where conventional traffic signals will
produce lower delays than roundabouts. A
sensitivity analysis of the Venice Avenue
intersection indicates that the signalized
intersection will result in lower delays over
the course of the whole day, even though the
roundabout will operate more efficiently
during some hours. This sensitivity analysis
evaluated the performance of the 6-lane
alternative (Alternative 2), and compared
the operational efficiency of the conventional
traffic signal in the FDOT PD&E design, with
a geometric configuration shown in Figure 9,
to that of a roundabout with three circulating
lanes, as shown in Figure 10.

Figure 9: Venice Avenue Signalized Intersection Schematic

Figure 10: Venice Avenue Roundabout Schematic
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Figure 11: Intersection and Roundabout Delay
Curves

Figure 12: Venice Avenue Junction Delay Per
Vehicle – Peak Season

Figure 11 shows a scatterplot that compares the
intersection volumes and the average vehicular
delay of the traffic signal and roundabout designs
under varying levels of traffic demand. The Design
Hourly Volume (DHV) for 2025 at Venice Avenue is
6,650 vehicles. Figure 11 shows results consistent
with the earlier figures demonstrating that the
roundabout results in less delay for locations with
lower volumes. At the 2025 Venice Avenue DHV
volumes, the traffic signal operates more efficiently
than a roundabout. The average delay per vehicle
is 51 seconds with a traffic signal and 217 seconds
with a roundabout. The critical point at which the
traffic signal and roundabout designs produce the
same average delay occurs at 78 percent of the
2025 DHV (5,187 vehicles).
This sensitivity analysis indicates that a traffic signal
at the Venice Avenue intersection would result in
overall lower delays in the future PM peak hour in
2025 than compared to a roundabout. The PM
peak hour represents the hour with highest traffic
volumes, and typically intersection treatments are
designed to this level of traffic. However, the other
23 hours of the day have lower traffic volumes by
definition, which may approach the tipping point
where a roundabout operates more efficiently. The
following diurnal curve analysis considers the effect
of varying traffic volumes across all hours of the
day. Additional information on the diurnal curve
analysis process is contained in Appendix B.

Figure 12 compares the delay per vehicle from the Synchro and Sidra analyses for each hour of a 2025 peak
season weekday. In those hours where the hourly volume is 78 percent of the PM peak hour volume, a roundabout
would likely produce lower delays than a traffic signal. As indicated in Figure 12, Venice Avenue would likely
operate more efficiently with a roundabout during the hours between 7 PM and 11 AM. Between 11 AM and 7
PM, the traffic volumes are high enough that a traffic signal would be more efficient.

PAGE 15

US 41 VENICE BYPASS PEER REVIEW
FINAL REPORT

Figure 13: Venice Avenue Junction Total Delay Peak
Season

Figure 14: Venice Avenue Junction Total Delay Non
Peak Season

To look at the total delay that would result from
both intersection configurations, the average delays
shown above in Figure 12 were multiplied by the
total number of vehicles and converted into total
vehicle hours of delay. These results are shown in
Figures 13 and 14 for the peak season and offpeak seasons, respectively. The area underneath
the curves represents the total delay inclusive of all
vehicles in 24 hours.
This figure shows that
generally between 6 AM and 11 AM and between
7 PM and 9 PM, a traffic signal would double the
amount of delay (the blue line being twice as high
as the red line on the graphics), but that between
11 AM and 7 PM, the roundabout would be highly
inefficient, resulting is substantially lower delays in
both peak and off-peak seasons. Based on this
analysis, the potential benefits that may be realized
from the roundabout configuration in the morning
and late evening hours is overshadowed by the
significant increases in delay that would result in the
afternoon hours. The FDOT PD&E design will result
in overall lower delays in the PM peak hour, and on
a daily average throughout the year.
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SECTION 4. CAPITAL COSTS
The provision of adequate mobility in the study corridor, whether provided along the Venice Bypass, along
Pinebrook Road, or along a combination of the two facilities will cost approximately $67 million to $72 million in
current dollars if conventional traffic signals are used. If the five existing traffic signals are converted to
roundabouts, the capital cost will increase by $16 million to $22 million due primarily to the additional right-ofway needed for roundabout construction, resulting in total project construction costs of $85 million to $94 million.
Figure 15 summarizes the estimated construction costs for each alternative, identifying the costs for the Venice
Bypass separately from those for Pinebrook Road widening.
Figure 15: Estimated Construction Costs
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Figure 16 breaks down the component costs for each of the alternatives, separating out the construction and rightof-way costs for logical segments of both the Venice Bypass and Pinebrook Road. The Venice Bypass construction
costs are shown separately for the portions to the north and to the south of Gulf Coast Boulevard, as this is the
break point in the current LRTP. The Pinebrook Road construction costs are shown separately for the portions to the
north and to the south of Venice Avenue as the type of reconstruction needed for the two sections of Pinebrook
Road are very different.
Notable elements of the cost comparison include:
•

Segmentation of the Venice Bypass corridor into junctions and segments to facilitate the comparison of
roundabout and signalized intersection costs in a manner that facilitates mixing and matching treatments for
the five junctions (roundabouts compared to signalized intersections) and the typical sections (four lanes or
six lanes) for the segments between them. In total, the five study area junctions comprise 4,900 linear feet
along the bypass (a little more than a third of the total 12,980 linear feet in the study area). Each
alternative contains complete sidewalks on both sides of the roadway and provision of on-road bike lanes.

•

The southern portion of Pinebrook Road is estimated to cost only approximately $4 million to widen
because the right-of-way already exists and the outside lanes of the roadway are already constructed, so
the project would essentially be adding the middle two lanes. The northern segment of Pinebrook Road has
a substantially higher cost due to both the additional right-of-way required and the need to fully
reconstruct the existing undivided two-lane roadway to a four-lane divided roadway.

•

The six-lane alternative with intersections is already moving forward through the design process and the
updated cost for that design is approximately $72 million. This estimate includes a 15% contingency for
construction engineering and inspection (CEI). Each of the other alternatives include a 30% contingency to
reflect the same 15% CEI contingency and a separate 15% contingency for project redesign.

The adopted LRTP includes $25 million for the southern section of the Venice Bypass (LRPT Table 32, Project #6).
The estimated cost for the same segment of the six-lane alternative is $5.6 million higher.
During December 2011, FDOT developed updated property cost information that reduced the cost of the
Alternative 2 right-of-way shown in Figures 15 and 16 by approximately $4.1M. Effects of the reduced property
values on the other alternatives were not calculated but would be expected to be generally proportional.
Appendix D provides additional details on the supplementary analysis.
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Figure 16: Capital Cost Comparison
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SECTION 5. PLANNING AND POLICY CONSIDERATIONS
For each of the following elements, the challenge is to
separate the conditions that are forecast during the
periods of highest travel demand (i.e., peak season,
weekday afternoons) but still apply national and
international guidance on roadway network planning
and roundabouts to the local context of the Bypass. In
other words, the following sections summarize the
expected safety and comfort that most travelers in the
Bypass corridor would experience. Another way of
thinking about it is to consider the following paragraphs
a description of the typical experience in the middle of
a weekday morning, rather than the peak period
during the afternoon.
The six basic alternatives analyzed in detail for the
study include a combination of four lane and six lane segments and a combination of intersections and
roundabouts. The following sections of this report therefore describe the general opportunities and challenges
associated with these design features, comparing four-lane divided roadways to six-lane divided roadways and
roundabouts to signalized intersections.
Current planning tenets promote the application of contextsensitive solutions to transportation systems investments. In
many cases, the use of the term context-sensitive is intended
to recognize and promote designs that better incorporate
the needs of the local community and result in designs that
reduce vehicular speeds and better incorporate nonmotorized travel options. Many current examples of
context sensitive solutions focus on providing complete
streets in residential and retail environments where the
transportation system must serve a high level of local access
by pedestrians and bicyclists and reduce traffic speeds
where facilities have been previously over-engineered to
facilitate vehicular capacity and speed in an environment
where these measures are not of paramount importance. In such locations, context-sensitive solutions often include
road diets that reduce the number of traffic lanes and add elements such as bicycle lanes, on-street parking, and
streetscaping. Similarly, roundabouts are often viewed as a context-sensitive solution. Section 3.4 of NCHRP
Report 672 identifies several land use contexts for which roundabouts can help reinforce desired slower speeds:
•

New residential subdivision

•

Urban centers

•

Suburban municipalities and small towns

•

Rural settings and small communities

•

Schools
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•

Interchange ramp terminals

•

Gateway and traffic calming treatments

•

Commercial developments

•

Unusual geometry (skew or multileg intersections)

•

Closely spaced intersections

None of these contexts clearly applies to the Venice Bypass. The closest two contexts would be “suburban
municipalities and small towns” and “commercial developments”, but in both cases the NCHRP Report 672 guidance
is directed toward a context of lower traffic volumes where gateway treatments or other aesthetic elements form
the primary objective for introducing a roundabout.
An examination of the LRTP land use projections for TAZs proximate to US 41 Business and US 41 Bypass
facilitates comparison of the land use context along both roadways. We examined areas generally one TAZ in
depth on both sides from each roadway (recognizing that the TAZs on the island are slightly smaller in area than
those located to the east of the US 41 Bypass).
•

The ten TAZs along US 41 Business comprise 994 acres and have base year 2007 totals of 6,865 jobs
and 3,261 dwelling units. An additional 3,908 jobs and 127 dwelling units are forecast to be in place by
2035.

•

The nine TAZs along US 41 Bypass comprise 1,540 acres and have base year 2007 totals of 5,617 jobs
and 4,305 dwelling units. An additional 187 dwelling units are forecast to be in place by 2035 (no
employment growth is predicted).

Land use density and diversity are key elements in establishing successful mixed-use communities. The US 41
Business corridor has greater land use density and diversity than does the US 41 Bypass corridor:
•

Land use density is currently about half again as high along US 41 Business (10.2 jobs plus dwelling units
per acre) than along US 41 Bypass (6.4 jobs plus dwelling units per acre). By 2035, land use density
along US 41 Business will be more than twice that occurring along US 41 Bypass (14.2 jobs plus dwelling
units per acre compared to 6.6 jobs plus dwelling units per acre).

•

Land use diversity is more fine-grained along US 41 Business than along US 41 Bypass. Both the US 41
Bypass and US 41 Business have a mixture of jobs and housing overall. The job/DU ratio along US 41
Business is 2.1 and the job/DU ratio along US 41 Bypass is 1.3. Both are higher than the regional
average job/DU ratio of 0.9. However, the jobs and housing are organized into more mixed-use areas
along US 41 Business than they are along US 41 Bypass. In 2035, 60% of the development along US 41
Business will be in TAZs where jobs and dwelling units each have a least a 25%/75% split; only 46% of
the development along US 41 Bypass is in similarly balanced TAZs, despite the fact that the Bypass TAZs
are on average about 60% larger in area.

•

The jobs located along US 41 Bypass are more likely to be industrial in nature (23% of the jobs along US
41 Bypass are industrial as compared to 10% of the jobs along US 41 Business). These industrial jobs are
less likely to be dependent upon, or to generate, significant pedestrian and bicycle traffic. The jobs along
US 41 Business include key institutional (hospital), educational (public schools), and civic (government center,
library, and community center) uses that are more likely to generate pedestrian and bicycle traffic.
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In summary, the current land uses along the Venice Bypass have evolved over time and include commercial uses
such as the Bird Bay Shopping Center and Venice Plaza that benefit from exposure to high traffic volumes at
relatively high travel speeds such as the 40 MPH and 45 MPH posted speeds along the Bypass. The challenge to
improving safe access and circulation for these types of businesses is to improve access management and minimize
the number of driveway aprons, thereby improving safety for all users. Vehicular access should be channeled,
where possible, to public streets or signalized driveways that can serve multiple parcels.
The types of trips generated by the different land uses along US 41 Business as compared to US 41 Bypass should
inform the priorities for modal treatments to create complete streets on both facilities. In other words, the definition
of what makes a complete street also needs to be context-sensitive. Not all streets in an urban network need
provide an equal quality of service for all users. The Institute of Transportation Engineers has published a draft
Recommended Practice, “Planning Urban Roadway Systems” that introduces the concept of a “layered network”,
where parallel streets may serve different functions for different modes. For instance, a corridor may include one
street that features pedestrian-priority treatments to promote residential or retail environments, a parallel street
may have a transit priority focus to serve nodes with the highest development densities, and other streets may
prioritize access for autos and trucks 6. Figure 17, excerpted from the proposed Recommended Practice, shows
how a community may wish to prioritize the quality of service for each of the modes of travel in different contexts.

Figure 17: Quality of Service Considerations for Layered Roadway Networks

6

Planning Urban Roadway Systems, An ITE Proposed Recommended Practice.
Publication RP-015C, 2011.

Institute of Transportation Engineers,

PAGE 22

US 41 VENICE BYPASS PEER REVIEW
FINAL REPORT

M OTORISTS
In general, if sufficient capacity exists to accommodate travel demand, motorists are better served by four lane
roadways rather than six lane roadways and by roundabouts rather than by signalized intersections. The primary
advantage of four lane roadways for the motorist include the fact that there are fewer decision points related to
maneuvers such as lane changing. This factor appears to result in improved safety for four-lane divided roadways
as compared to six-lane divided roadways. As described in an FDOT report describing characteristics of safe sixlane roadways, most researchers generally conclude that, after controlling for design and context characteristics,
six lane roadways generally have higher crash rates (crashes per VMT) than do four-lane roadways. 7
Similarly, if sufficient capacity exists to accommodate travel demand, roundabouts provide improved operations
and safety. Exhibit 2-5 from NCHRP Report 672, excerpted as Appendix C, summarizes the advantages
roundabouts can provide at many locations. Many of the potential advantages and disadvantages are related to
specific site characteristics regarding traffic volumes, delay, and right-of-way and cost implications addressed in
other sections of this report. The pertinent advantages of roundabouts for motorists include:
•

The number of conflict points are reduced and left-turn conflicts at the subject junction are eliminated

•

Slower travel speeds allow all users greater perception and reaction time and reduce crash severity

•

Left turns elsewhere along the roadway can be facilitated by the combination of a U-turn at a roundabout
and a right turn at a nearby intersection or driveway.

The Venice Bypass study area has a disproportionately high percentage of aged drivers, and roundabouts in the
appropriate context provide benefits to the aged driver as well as the younger motorist. NCHRP Synthesis 348,
“Improving the Safety of Older Road Users”, describes “featured road and intersection design improvements for
older road users were those directed at facilitating turning movements, especially left turns (e.g., by realigning
skewed intersections, converting 4-lane roadways to 3-lane roadways, or installing roundabouts).”8
Summary: If high traffic volumes and vehicular delay were not an element of consideration, motorists in the corridor
would best be served by a four-lane roadway and roundabouts.

7

Evaluation of Geometric and Operational Characteristics Affecting the Safety of Six-Lane Divided Roadways, Final
Report, FDOT Project No. BD 543 RPWO 5, Petritsch, Mussa, et al, 2007.

8

Improving the Safety of Older Road Users – A Synthesis of Highway Practice, NCHRP Synthesis 348, Transportation
Research Board, 2005.
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P EDESTRIANS
Four lane roadways are widely acknowledged as providing a safer and more comfortable experience for
pedestrians than six-lane roadways, for several reasons:
•

The primary benefit is the reduced crossing distance at intersections, therefore reducing pedestrian
exposure, regardless of the type of crossing (controlled or uncontrolled, marked or unmarked)

•

Often, design standards for four-lane roadways have slightly wider elements in the non-motorized realm,
such as sidewalks, bicycle lanes or paths, landscape panels, or on-street parking. This tendency is partially
a result of intended roadway function and context sensitivity – six-lane roadways tend to function as hightype arterials primarily to provide mobility and four-lane roadways are more often lower-type arterials or
collector roadways that have a larger role in providing access to adjacent parcels.

Pedestrians tend to be better served by roundabouts in more urban contexts where traffic volumes and traffic
speeds are relatively low and motorists expect pedestrian activity. As traffic volumes increase, the radius of the
center island increases, causing pedestrians to have a longer walking distance. The United Kingdom’s Department
for Transport notes that while roundabouts are beneficial in many ways, uncontrolled roundabouts can be difficult
for pedestrians (and particularly for disabled pedestrians) and that providing better access for pedestrians and
cyclists is one of the emerging reasons for signalizing roundabouts (cited as one cause by 38% of survey
respondents in 2006). 9
The primary advantage for pedestrians of a roundabout design as compared to a signalized intersection design is
that the roadway crossing is made in two stages, with a refuge on the splitter island in the middle. The crosswalk
lengths are therefore much shorter. For instance, a pedestrian crossing the Bypass at Venice Avenue with a threelane roundabout would make two crossings, each traversing three lanes of travel and approximately 40’ in length.
Conversely, the crossing of the FDOT designed intersection requires crossing nine lanes of travel and is
approximately 115’ in length. However, the advantage of the intersection design is that the 115’ foot long
crossing is signal-controlled whereas the 80’ long crossing of the roundabout legs is not; the pedestrian must rely on
vehicles yielding the right-of-way. In the suburban context of the Venice Bypass, where the roadway function is to
carry high volumes of traffic at moderately high speeds, the active designation of right-of-way to the pedestrian
at signalized crosswalks will be provide greater quality of service compared to the shorter, but uncontrolled,
crosswalk.
Summary: Pedestrians in the corridor would be best served by a four-lane roadway and signalized intersections.

9

Signal Controlled Roundabouts, Local Transport Note 1/09, Department for Transport, Mott McDonald, April 2009.
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BICYCLISTS
The consideration of bicyclists needs to include three levels
of bicyclists. In some planning journals, the three types of
bicyclists are represented by the acronym “A, B, C”
representing Advanced, Basic, and Children; although the
third type of bicyclist can represent those of any age who
are comfortable riding on bicycle paths or sidewalks but
do not ride in the street (generally, these bicyclists have
the same needs and interests as pedestrians). The three
types of cyclists can also be classified as:
•

Advanced, on-road users who intend to ride with
traffic for their full journey

•

Basic cyclists who will travel on road with traffic
when prevailing conditions provide a satisfying
quality of service but will travel off-road (on a
cycle trail, hiker-biker trail, or sidewalk) where
roadway conditions do not provide a satisfying
quality of service

•

Off-road cyclists (typically including children) who
behave in much the same manner as pedestrians.

Figure 18: Bicycle Lane Treatment at Multilane
Roundabout

In general, four-lane roadways provide superior accommodation for all three types of bicyclists than six-lane
roadways for many of the same reasons that they are better for motorists and for pedestrians. For the advanced
on-road cyclist, four lane roadways require fewer decisions and less lane-changing. For the off-road cyclist, they
provide shorter crossing distances. For all cyclists, they tend to have more space allocated to the non-motorized
user than do six-lane roadways.
Roundabouts can provide increased maneuverability for the advanced cyclist by slowing down motorized vehicle
speeds at the roundabout entering and circulating roadways. In such environments, the slower speeds can facilitate
bicycle merging and weaving for left turn movements. However, due to the weaving maneuvers inherent in
roundabout operation, the Florida DOT policy is that separate bike lanes should not be continued through
roundabouts. Rather, the bike lane should be terminated upstream of the roundabout as shown in Figure 18. The
basic on-road cyclist would therefore be guided onto the sidewalk to traverse the roundabout as a pedestrian,
rather than having a dedicate space to continue through the roundabout as would be the case in a signalized
intersection. Considering the context of higher volumes and speeds along the Venice Bypass, the basic cyclist
would likely have a lower quality of service with a roundabout than with a signalized intersection.
Summary: Bicyclists in the corridor would be best served by a four-lane roadway and signalized intersections.

PAGE 25

US 41 VENICE BYPASS PEER REVIEW
FINAL REPORT

T RANSIT
The consideration of transit service needs to consider both local transit service and the potential for future express
transit service in the corridor. Local transit service in the area is primarily provided by the Sarasota County Area
Transit (SCAT) system. Fixed-route services are focused on the historic Venice Train Depot located on Seaboard
Avenue north of Venice Avenue, midway between US 41 Business and US 41 Bypass. Seven SCAT routes (9, 13,
16, 17, 19, 24, and 25) terminate at the train depot. In general, both local and regional transit services would
benefit from widening of the Bypass to six lanes to increase travel speeds for all vehicles, although pedestrian
access to local bus stops would be enhanced with the shorter crossing associated with the narrower four-lane
roadway section. Traffic signals are preferable to roundabouts for bus stop locations as the stops can be placed
closer to the cross street, facilitating convenient patron access. As noted in the section on pedestrians, the controlled
crossing provided by traffic signals is expected to be more comfortable in this corridor. Other advantages to
traffic signals include the ability to prioritize transit movements along the Bypass through either regular signal
progression techniques or advanced transportation management systems such as signal priority or pre-emption.
Additionally, the sway introduced as transit vehicles makes turns in traversing a roundabouts can have an adverse
effect on passenger comfort.
Alternative means to improve local transit service will be examined as part of the City of Venice Downtown
Mobility Study. Alternatives to improve regional transit services will be examined as part of the MPO’s US 41
Multimodal Corridor Study. This study will examine options for both US 41 Business and US 41 Bypass. The LRTP
recommends the introduction of limited-stop, express bus services along the US 41 corridor which would serve the
Venice Train Depot and therefore likely benefit from operation on the Bypass as opposed to on US 41 Business.
The six-lane alternative provides additional capacity and flexibility for the consideration of managed lanes
applications, such as bus rapid transit or other preferential treatment options for expediting and promoting more
efficient movement of people and goods (such as diamond lanes for carpools, taxis, trucks, or motorcycles).
Summary: Transit in the corridor would be best served by a six-lane roadway and signalized intersections.

F REIGHT
The US 41 corridor is an important goods movement corridor for local and subregional trips. In 2010, the three
FDOT count stations along the Venice Bypass recorded 1,050 to 1,200 trucks per day, compared to 380 to 560
trucks on US 41 Business. As with transit, the consideration of goods movement in the corridor is slightly different for
local truck deliveries than it is for longer distance truck traffic. For both categories of goods movement, a wider
roadway is generally preferable to facilitate higher traffic speeds and less friction from turning movements, so the
six-lane alternatives are preferable to the four-lane alternatives.
Roundabouts provide an advantage in facilitating access management for goods movement by facilitating left
turns through the combination of U-turn and right-turn maneuvers previously described in the section on motorists.
However, the primary value for both local and regional goods movement is the value of travel time, so the signals
in the US 41 Bypass provide greater value for trucks.
Summary: Goods movement in the corridor would be best served by a six-lane roadway and signalized intersections.
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R OUTINE S YSTEMS M ANAGEMENT AND O PERATIONS
As the roadway owner and operator, FDOT makes decisions regarding systems management and operations for
the Venice Bypass. To a large degree, the preference for facility design and operations is a function of the
organizational approach to systems management at the state and regional levels. Wider roadways and traffic
signal systems provide additional management capabilities but increase asset management costs. Six-lane
roadways provide greater flexibility for maintaining traffic flow and implementing lane closures during both
incident management and for routine maintenance such as resurfacing. They also increase those same routine
maintenance costs. Similarly, active traffic management provided by traffic signal systems increase the amount of
control an operator can exert over the traffic flow in a corridor, but this level of control is accompanied by
increased costs for operations and maintenance. The control applied by traffic signal systems can be used for
management of vehicle queues and delays to meter flows into and through a congested corridor during both
recurring events such as daily peak period demands, and non-recurring events such as incidents or weather events.
FDOT, in conjunction with the MPO and local governments, is implementing a regional Advanced Traffic
Management System (ATMS) in Manatee and Sarasota Counties to manage traffic on regionally significant
corridors such as US 41. The ATMS system includes a fiber optic network, infrared cameras to monitor traffic
conditions, and traffic signal modifications to improve flow and respond more rapidly to incidents. This
organizational approach to incident and congestion management is consistent with the continued utilization of
traffic signals as a traffic control and active congestion management approach.
Summary: The current organizational approach supports wider roadways and active traffic control, but neither a highmaintenance, high control nor a low-maintenance, low-control approach is clearly more desirable.

DRAWBRIDGES
Downtown Venice is located on an island formed by the Intracoastal Waterway construction in the 1960s. All
vehicular traffic to or from downtown Venice must cross one of three drawbridges onto the island; two on US 41
Bypass near the north and south ends of US 41 Business and one on Venice Avenue. The primary concern
regarding drawbridges is the proximity of the drawbridge to the US 41 Bypass and the potential for queued
traffic waiting for the drawbridge to block the Bypass.
The Venice Avenue drawbridge opens approximately five times per day, usually for five to six minutes at a time,
with openings occurring throughout daylight hours but predominantly in the late morning and early afternoon.
Federal regulations covering the Gulf Intracoastal Waterway drawbridge operations currently specify that the
Venice Avenue bridge need only open at scheduled 20-minute intervals during typical weekday business hours
when roadway traffic volumes are highest.
•

In February 2011, the bridge was opened 104 times to allow 112 boats through

•

In March 2011, the bridge was opened 155 times to allow 163 boats through

•

In April 2011, the bridge was opened 181 times to allow 192 boats through

The typical bridge opening event lasts four minutes. During the 2025 peak period the westbound flow on Venice
Avenue heading toward the bridge is 850 to 900 vehicles an hour, or about 60 vehicles in a four-minute period.
The stop bar for westbound traffic on the drawbridge is located approximately 1600’ west of the Bypass with two
intermediate intersections, Grove Street (signalized) and Warfield Street. Assuming a 50’ gap for each of the side
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streets, there is approximately 1500’ of queueing space, which would also store approximately 60 waiting
vehicles in a single-lane queue, assuming no vehicles queue on the second lane and all vehicles that witness the
queue decide to wait rather than seek an alternate route. If vehicles queue two abreast in both lanes,
approximately 100 vehicles can be accommodated along westbound Venice Avenue between the Bypass and the
drawbridge. Additional time would be required for the queued vehicles to clear after the drawbridge opens, but
it is also likely that some motorists would choose to alter their trip patterns to schedule their travel around
scheduled bridge openings.
Therefore, there appears to be a small risk that the right combination of a longer-than normal bridge opening
event and a higher than normal demand could cause traffic waiting for the drawbridge to queue to the Bypass.
Should queued vehicles spillback into the Bypass junction, an uncontrolled roundabout is more susceptible to failure
than a signalized intersection with separate turn lanes for traffic turning onto westbound Venice Avenue. However,
several mitigation actions could be taken to alleviate these operational concerns with a roundabout, including:
•

Signing and marking directing vehicles to queue two abreast

•

A metering signal on westbound Venice Avenue east of the roundabout (the approach where about 55% of
the bridge-destined traffic originates) to be used only in conjunction with bridge openings

•

Signing, marking, or even active controls directing traffic to divert from westbound Venice Avenue at the
roundabout

In summary, while there is a risk of backups affecting the roundabout operation, the risk is fairly small and
manageable. A tiered approach to backup mitigation could follow that proposed by the Colorado DOT and
FHWA in the East Eagle Interchange project, in which a roundabout adjacent to a rail line with proposed
passenger rail service was selected as preferable to a signalized intersection alternative. A five-phase approach
to traffic and queue mitigation was established with monitoring as both vehicular and rail traffic increases.10
Summary: Due to the wide range of countermeasures available to address drawbridge operations on a continuing
basis does not clearly indicate a favored approach to Venice Bypass width or Venice Avenue junction control.

N ON -R ECURRING E VENTS
The consideration of non-recurring events is similar to the consideration of routine maintenance. The current FDOT
organizational approach favors an active approach to incident management which results in greater asset
management and control but a higher operating cost. As indicated in Appendix C, traffic signals also provide the
opportunity to assign priority to emergency response vehicles, but the establishment of a roundabout itself as an
alternative traffic control device tends to reduce the value of emergency vehicle prioritization except in cases
where a signal is immediately adjacent to an emergency response facility.
Summary: The current organizational approach supports wider roadways and active traffic control, but neither a highmaintenance, high control nor a low-maintenance, low-control approach is clearly more desirable.

10

East Eagle Interchange Environmental Assessment, Project CC-0702-268, Colorado Department of Transportation,
August 2010

PAGE 28

US 41 VENICE BYPASS PEER REVIEW
FINAL REPORT

SECTION 6. SUMMARY
The prior three sections of this peer review describe the comparative performance of the wide range of analyzed
Venice Bypass alternatives across a variety of quantitative and qualitative criteria. Figure 19 summarizes these
comparisons in a single matrix to facilitate comparison. For each chart, a green bar indicates a peer review
finding that the performance indicates a substantial advantage to that evaluation category. A red bar indicates a
peer review finding that the performance indicates a substantial drawback to that evaluation category. Each of
the categories is briefly summarized on the following page.
Figure 19: Advantages and Drawbacks of Alternative Treatments
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For vehicular travel measures:
•

The six lane alternatives minimize VMT

•

The intersections perform substantially better than the roundabouts at reducing peak period and total
delay in the corridor

For costs:
•

The LRTP, four-lane, and six-lane alternatives have comparable costs of $67 million to $72 million when the
Pinebrook Road widening is incorporated.

•

Depending on the alternative being considered, the roundabouts are $16 million to $22 million more
expensive than the signalized intersection

•

Any of the options other than the six-lane alternative with intersections would delay project delivery due to
the need to re-evaluate and redesign

For access and safety:
•

Motorists would generally best be served by a four-lane roadway with roundabouts due to safety and
local access conditions

•

Pedestrians would generally best be served by a four-lane roadway with signalized intersections due to
comfort, particularly considering the value of traffic signals in actively indicating right-of-way for
pedestrians crossing the Venice Bypass.

•

Both on-road and off-road bicyclists would best be served by a four-lane roadway with signalized
intersections; on-road bicyclists for the continuity of bike lanes provided by signalized intersections and offroad bicyclists for the same active indication of right-of-way at crosswalks that would benefit pedestrians.

•

Transit users in the corridor would best be served by a six-lane roadway with signalized intersections as the
travel time savings and operational flexibility associated with maneuvering in the six-lane section is
expected to offset the discomfort associated with the wider pedestrian crossing at signalized intersections.

•

Goods movement in the corridor would best be served by a six-lane roadway with signalized intersections
based on travel time savings

The two alternatives that appear most promising from the above considerations are the four-lane and six-lane
options. A further advantage of the six-lane option is that it does not require near-term widening of Pinebrook
Road, a project expected to generate substantial civic concern during implementation.
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APPENDIX A. CONCEPTUAL DESIGN PLANS
This Appendix contains design plans considered in the peer review:
•

The next nine plans sheets contain the design plans for the 2007 FDOT PD&E recommended alternative for
the Venice Bypass, described in this peer review as the six-lane alternative with intersections.

•

The following six sheets contain conceptual designs prepared this summer (Sam Schwartz, 2011) for twolane roundabouts at each of the five study intersections plus a three-lane roundabout option at Venice
Avenue.

The comparison of the current design and the roundabout concepts demonstrate the degree to which additional
right-of-way would be needed in the immediate vicinity of the five study area junctions, resulting in the increased
right-of-way cost associated with the roundabout options. The three northern intersections at Bird Bay, Sweetbay,
and Albee Farm have center island diameters of 120’ to 150’ and the additional right-of-way impacts generally
affect access and circulation. The two southern intersections at Venice and Center have higher traffic volumes
requiring a larger center island diameter of 250’ to 270’. The right-of-way impacts on adjacent businesses are
therefore more substantial at these two intersections. At Center Road, the roundabout design would also require
relocation or closure of Banyan Drive in the southeast quadrant.
The alternatives analysis and cost estimates used these conceptual designs to evaluate likely costs and impacts
associated with the alternatives described in this peer review report.
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APPENDIX B. OFFPEAK CONDITIONS ANALYSIS
The consideration of offpeak conditions involved establishing a distribution of weekday traffic volumes across all
24 hours of the day and analyzing intersection and roundabout performance for different times of day. The 2025
DHV for the Venice Avenue intersection under Alternative 2 are shown in Table B-1. We calculated the intersection
volumes at five percent increments between 40 percent and 115 percent of the 2025 volumes, and tested each
increment in SIDRA and Synchro. We also tested 10, 20, and 30 percent increments in SIDRA and Synchro, and
five percent increments between 120 percent and 200 percent in Synchro, to understand the shape of the capacity
curves of the signal and roundabout designs.

Table B – 1: Venice Avenue Design Hourly Volumes
APPROACH
Northbound
US 41
Westbound Venice Ave

Southbound
US 41
Eastbound
Venice Ave
Intersection Total

MOVEMENT
L
T
R
L
T
R

2025 DHV
144
1474
150
239
514
293

L
T

359
1970

R

241

L

359

T
R

788
119
6650

Each hourly volume for 2025 can be represented as a certain percentage of daily volume, and subsequently a
percentage of the PM peak hour volume, as shown in Table B-2. The percentage breakdown of daily volume is
based on actual 24-hour volume counts conducted in February 2007 (peak season) and May 2009 (off-peak
season). The K-factors for these 24 hour counts were 8.16 and 7.97 in the peak and off-peak counts, respectively.
General FDOT policy guidance suggests using a K-factor of 10 for intersection design, to ensure that the
intersection can effectively process 10 percent of the expected daily volume in one hour. The 8.78 K factor for the
PM peak hour in Table B-2 represents the maximum percentage of daily traffic that would realistically be able to
reach the Venice Avenue intersection in the PM peak hour (2:00 to 3:00 PM). The K-factors were adjusted
accordingly, with slightly higher K-factors in the three hours before and three hours after the PM peak hour, and
the remaining hours slightly lower.
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Table B – 2: Venice Avenue 2025 Peak Weekday Diurnal Curve
AM
Hour

Percentage
of Daily
Volume

Hourly
Volume

Percentage of
PM Peak Hour
Volume

PM
Hour

Percentage
of Daily
Volume

Hourly
Volume

Percentage of
PM Peak Hour
Volume

12 to 1

0.40%

306

5%

12 to 1

8.07%

6,112

92%

1 to 2

0.18%

137

2%

1 to 2

8.36%

6,332

95%

2 to 3

0.20%

149

2%

2 to 3

8.78%

6,650

100%

3 to 4

0.19%

144

2%

3 to 4

8.34%

6,318

95%

4 to 5

0.40%

302

5%

4 to 5

7.75%

5,873

88%

5 to 6

1.03%

783

12%

5 to 6

7.23%

5,474

82%

6 to 7

2.94%

2,225

33%

6 to 7

4.81%

3,642

55%

7 to 8

5.59%

4,233

64%

7 to 8

3.01%

2,277

34%

8 to 9

6.42%

4,864

73%

8 to 9

2.19%

1,657

25%

9 to 10

6.28%

4,757

72%

9 to 10

1.58%

1,198

18%

10 to 11

6.79%

5,142

77%

10 to 11

1.04%

786

12%

11 to 12

7.86%

5,952

90%

11 to 12

0.55%

420

6%

In the Synchro analysis, the signal cycle lengths were held constant at 150 seconds. The network offsets and signal
phases were optimized to accurately reflect potential signal design refinements to minimize delays given lower or
higher volumes. This provides a consistent comparison between roundabouts and traffic signals.
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APPENDIX C. ROUNDABOUT ADVANTAGES AND
DISADVANTAGES
Exhibit 2-5 of NCHRP Report 672 provides a succinct summary of advantages and disadvantages of roundabouts
as compared to conventional intersection designs. This exhibit is reproduced below in its entirety as a reference
guide.
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APPENDIX D. SENSITIVITY TO WIDENING AT CONGESTED
INTERSECTIONS ONLY
The MPO Board discussed the November 30 draft Final Report at their December 12, 2011 public meeting and
several members expressed concerns regarding the efficiency, cost and safety associated with constructing the
Recommended Alternative (Alternative 2, six lanes with intersections, as under design by FDOT), in light of the draft
report finding that congestion appears largely attributable to conditions at just the two most congested
intersections at Venice Avenue and Center Road. The MPO Board requested additional information relating to the
cost effectiveness of improvements associated with widening to six lanes just at the two most congested junctions at
Venice Avenue and Center Road. The MPO Board is interested in providing multimodal improvements in the form of
bike lanes and sidewalks throughout the project.
In response to this request, the study team examined two new alternatives reflecting design changes to the
Recommended Alternative:
•

Alternative 2A includes the “Alternative 2 with intersections” geometry from the northern project limits
through Venice Avenue and at Center Road, but tapers back to match the Alternative 3 design (four lanes
with bike lanes and sidewalks) between Venice Avenue and Center Road.

•

Alternative 2B includes the “Alternative 2 with intersections” geometry at Venice Avenue and Center Road
within the intersection influence area, but tapers back to match the Alternative 3 design (four lanes with
bike lanes and sidewalks) elsewhere within the project limits.

Another way to describe Alternatives 2A and 2B is that they implement “auxiliary through lanes” at the most
congested intersections within the study area. The auxiliary through lane concept is logical to examine as it is often
a solution to substantially reducing delays in areas where cost, environmental, or community impacts warrant a
solution consisting of spot improvements.
The analysis considered the relative mobility performance, expected safety experience, and capital cost for
Alternatives 2, 2A, and 2B. The analysis results do not change the peer review recommendation to construct the
six-lane segment as currently under design. Changing the Recommended Alternative from Alternative 2 to either
Alternative 2A or 2B would introduce bottlenecks that would be inconsistent with both the purpose and land use
context of the Venice Bypass.
Alternatives 2A and 2B are shown conceptually in Exhibits D-1 and D-2. In both exhibits, the roadway segments
with three through lanes in either direction are shown in blue and the segments with two through lanes in either
direction are shown in orange. The extent of the six-lane section is guided by the lengths needed to safely
accommodate lane drops for the 45 MPH posted speed, including spacing for signing. The precise lane drop
location reflects logical termini as exclusive right-turn lanes at cross streets to minimize conflicts with driveway
turning volumes. Both acceleration and deceleration lane lengths are of sufficient length to distribute volumes
roughly evenly across all lanes at the signalized intersections.
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Figure D1: Alternative 2A

Figure D2: Alternative 2B

M OBILITY
The sensitivity analysis focuses on year 2025 conditions (as did the intersection analysis in the November 2011
draft report) recognizing the interest in comparing conditions in a somewhat near term horizon year, particularly
given concerns that year 2035 demographic forecasts may not materialize in that timeframe. The patterns
exhibited in the 2025 analysis are consistent with those observed in 2035 conditions. The widening of the
intersections provides capacity to accommodate demand in the corridor without widening Pinebrook Road.
However, segments that remain at four lanes between the intersections become new constraints, increasing total
travel time and vehicular delay.
Several MPO Board members expressed interest in understanding how long it would take to travel the bypass
end-to-end under the different alternatives. Figure D-3 indicates the total travel time along the Bypass during the
2025 peak hour in both directions. For Alternative 2, the total travel time is approximately 6.2 minutes in the
northbound direction and 5.6 minutes in the southbound direction. Under Alternative 2A the lane drops between
Center Road and Venice Avenue would cause travel time to increase by 0.6 minutes in the northbound direction
and 0.8 minutes in the southbound direction. Under Alternative 2B the lane drops between Albee Farm Road and
Bird Bay Drive would add another 0.2 minutes of travel time in the northbound direction and 1.6 minutes of travel
time in the southbound direction.
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Figure D3: Travel Time along Bypass for Typical Motorist in Peak Hour

Figure D4: Delays Experienced by All Motorists in Peak Hour
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The increase in travel time from Alternative 2 to Alternative 2A is 10% in the northbound direction and 14% in the
southbound direction. The increase in travel time from Alternative 2 to Alternative 2B is 14% in the northbound
direction and 43% in the southbound direction.
The increase in travel time is not, however, distributed across the full 2.5 mile study area, but is concentrated
upstream of the lane drops:
•

Southbound: before Seaboard Drive in Alternative 2A and also before Bird Bay Drive in Alternative 2B

•

Northbound: before Via Veneto in Alternatives 2A and 2B

The location and extent of delays would not be sufficient to cause significant diversion to alternative routes such as
Pinebrook Road. However, they would be noticeable as “bottlenecks” and cause users to notice the gaps in the six
lane section. The consideration of context-sensitive solutions is therefore again appropriate. An auxiliary through
lane can be an appropriate treatment as either a temporary installation (to prioritize investment as part of a
larger widening project) or a permanent installation (where the midblock narrowing avoids or minimizes impacts to
sensitive resources or where reducing midblock capacity is a desired part of a traffic management or calming
scheme).
Figure D-4 shows the effect of the four-lane segments on total vehicular delay during the 2025 design hour
(including both direction of through travel along the Bypass as well as turning traffic and cross traffic at all five
study area intersections. The total delay of 338 vehicle-hours in the Recommended Alternative increases by 22%
in Alternative 2A and by 57% in Alternative 2B.

S AFETY
As indicated in the November 30 draft final report, most studies comparing four-lane and six-lane divided
facilities have found that four lane facilities are safer as they result in fewer lane changes (either mandatory to
reach a desired destination; or as a discretionary passing maneuver).
The assessment of the expected relative safety performance of all three alternatives (2, 2A, and 2B) was
examined through the use of quantitative crash modification factors and consideration of additional qualitative
factors. Exhibit D-5 shows comparative crash rates for four-lane and six-lane highways in Florida from the 2007
FDOT Report cited in the November 2011 draft peer review report 11. Using the relative proportion of segment
length and traffic volume, approximately 27% of the vehicle-miles of travel (VMT) would occur on a four-lane
segment in Alternative 2A, and 43% of the VMT would occur on a four-lane segment in Alternative 2B. Applying
the statewide average crash rates for four lane and six lane urban roadways with raised medians to the
proportion of VMT on either a four-lane or six-lane roadway in Alternatives 2A and 2B yield quantitative
estimates that Alternatives 2A and 2B would be expected to have up to 11% and 18% fewer total vehicle crashes
than the Recommended Alternative.

11

Evaluation of Geometric and Operational Characteristics Affecting the Safety of Six-Lane Divided Roadways, Final
Report, FDOT Project No. BD 543 RPWO 5, Petritsch, Mussa, et al, 2007.
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Figure D5: Comparative Crash Rates for Four-Lane and Six Lane Roads by
Location and Median Type

Little information is available regarding the effect of the auxiliary lane merge point on traffic safety. The Federal
Highway Administration’s 2004 Signalized Intersection Guide 12 notes that the impact of the downstream merge
maneuver may lead to an increase in sideswipe crashes but that studies are not available to confirm that
hypothesis. In general, the hypothesis seems logical; a forced merge establishes a mandatory lane change; and
lane changing is a significant factor in the difference in safety performance between four-lane and six-lane
segments.
The same report indicates that there are contexts in which the average crash rates statewide for four-lane
roadways approach or exceed similar rates for six-lane roadways; the disparity between six-lane and four-lane
crash rates tends to be greatest in lower density urban areas, roadways with open-section design (paved or grass
shoulders instead of curbs). These factors, however, blend the rates for divided and undivided roadways that are
expected to be the primary determinant of crash modification factors and therefore are not incorporated into a
quantitative analysis.
In summary, we would expect that Alternatives 2A and 2B would be somewhat safer than Alternative 2, although
not quite to the 11% - 18% extent suggested by the quantitative analysis of VMT. Our assessment of the safety
analysis remains the same as in the November 30 draft Final Report; none of the alternatives are inherently unsafe
and the value of a six lane Bypass is based on its overall purpose and need as a regional facility.

12

Signalized Intersections: Informational Guide, Roedegerts, L. et al, Publication FHWA-HRT-04-091, Federal Highway
Administration, 2004.
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C OST
Alternatives 2A and 2B would reduce the total cost of the Recommended Alternative by approximately $2.8M and
$5.2M, respectively. The estimated capital cost for each alternative is listed below. The cost estimates for the
Recommended Alternative (Alt. 2) have been reduced from $72.3M to $68.2M due to updated property values as
described at the December 12 meeting. The updated cost for each alternative is:
•
•
•

Recommended Alternative:
Alternative 2A:
Alternative 2B:

$68.2M
$65.4M
$63.0M

S UMMARY
The consideration of limiting the widening of the Venice Bypass to only the intersections of Center Road and Venice
Avenue would accommodate travel demand in the corridor without requiring the widening of Pinebrook Road.
Despite the merges required, the imposition of four lane segments would be expected to have a minor
improvement in safety performance (somewhat less than 11%-18% reduction in crashes), but with a higher increase
in the amount of vehicular delays (22% - 57%). There would be a $3M to $5M cost savings.
The remaining advantages of the four-lane and six-lane options for pedestrians and bicyclists (favoring four lanes)
and transit/goods movement (favoring six lanes) remain germane to the discussion and the sensitivity analysis has
not changed those multimodal factors. There is vocal public sentiment in favor of both six-lane and four-lane
options.
The search for, and application of, context-sensitive solutions remains a guiding element of the peer review.
Selecting either Alternative 2A or 2B would result in either one or two four-lane segments approximately one-half
mile in length in a 9-mile, high-volume, section of US 41 between the SR 681 and SR 776 junctions that help
channel flow into the corridor. There does not appear to be a strong context-sensitive argument from the
perspective of environmental resources, historic resources, community resources, or existing and planned land use
that suggests a need to limit the US 41 roadway width for either of these two particular half-mile segments.
Should Alternative 2A or 2B be selected, the deliberate inclusion of these four-lane segments in a six-lane highway
would be notable for years to come, prompting questions regarding the retention of the four lane segment or
segments.
There are many good reasons to seek four-lane solutions where the context indicates that it is appropriate.
However; it is the opinion of the peer review that this segment of roadway, by virtue of its geographic location,
regional multimodal function, travel demand, and land use context, justifies the continuous six-lane facility
incorporated in the Recommended Alternative.
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