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IMPETUS FOR THE STUDY

Seminole County has long been a regional leader in providing connected trails and greenways. Since the
inception of the idea of a network of trails throughout Seminole County in the mid-1990’s, the County has
created a legacy of trails and active transportation facilities. With over 140 miles of trails, greenways, and
connector facilities the County has built a robust network of trails that serve residents and visitors for both
recreation and transportation purposes. However, the County’s trail system has seen a significant increase
in use due to the COVID-19 pandemic, where people sought outdoor recreation opportunities similar to
many other communities with active transportation networks. This record trail use has highlighted certain
safety issues where the differing modes and speeds of users creates conflicts among pedestrians, cyclists,
micro mobility, and motor vehicles. These issues manifest themselves primarily where transitions occur such
as driveway and street intersections with trails, downhill segments such as those coming off of bridges over
roadways, or pinch points where visibility and usable trail width are constrained.

This study and set of design guidelines were commissioned by Seminole County Leisure Services to address
these issues and develop a set of safety measures that could be implemented easily on existing trail
facilities and incorporated in the design of new trails. As the County continues to expand its network of
trails and connectors, and subsequent usage continues to rise, incorporation of best practices related to
the multitude of trail users and their chosen modes will provide a safe and efficient trail system that can
serve both recreational and commuter use.

While the County has a set of design guidelines for trails, little guidance is included that focuses on the issue
of speed differential or conflict resolution where trails intersect with the motor vehicle realm. In addition,
much new guidance and best practices in trail design have come about since the County began
designing trails in the mid 1990’s. Design practices from countries such as the Netherlands has been
adapted and adopted in the U.S. due to the efforts of groups such as NCHRP, AASHTO, FHWA, and NACTO.
In addition, peer communities in the Southeast and other regions have been using newer design guidance
directed at these safety issues for many years as systems are built out. This study includes a literature review
of best practices related to trail design focused on these specific issues, as well as a series of interviews with
peer agencies to better understand how they are dealing with these speed and conflict issues in other
systems.

This study document and guide is organized in the following sections:

A brief examination of current County design and user guidance and summary of national and state
best practices related to safe trail design focused on user speed differential and interface with the
motor vehicle realm;

A summary of interviews with peer jurisdictions from Central Florida and the metropolitan Denver area
to better understand their approach to safety in trail design related user speed differential and street
and driveway intersections, and key takeaways from those interviews;

Evaluation of nine specific pilot locations on the County trail system where demonstrated safety issues
related to speed differential and user conflicts have occurred, including a summary of issues observed
during the field review, concept plans to rectify the issue including safety best practices from the peer
agency and literature review process, and estimates of probable cost for the recommended actions;
and

A set of standard details of the measures included in the concept designs for the pilot locations that
can be used in other trail areas or in new designs for trails and connectors as design guidance for the
County’s trail facilities.

Nationally, the past few years have seen significant interest in active transportation facilities resulting in
community residents expecting and demanding trails and greenways, as well as connected on-street bike
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and pedestrian facilities for mobility as well as recreation. Seminole County has long enjoyed a high quality
of life due in part to its commitment to providing these facilities, but as the system continues to grow and
expand the safety issues that have become evident due to user speed differential and motor vehicle
conflicts will increase. By expanding the toolbox of safety measures available to address these concerns,
the County can continue to develop a world class active transportation network that is safe for all users,
serves all residents and visitors regardless of their age or abilities, and contributes to the high quality of life
that Seminole County is known for.

The trail system inclusive of typical section and crossing standards for Seminole County is designed
according to the Public Works Engineering Manual, Section 1.13. In addition to these standards, the County
has also completed a Trails Master Plan that outlines the hierarchy of existing trails listed below.1!

Signature Trails: paved 12’-14° urban and unpaved rural multipurpose trails with countywide and
regional connections

Pathways: paved 8’-10° urban and unpaved rural multipurpose trails for travel between and within
cities and major activity centers, connect to Signature trails

Connectors: paved 8’ sidewalks (urban and rural) linking shorter distances such as neighborhoods
Wilderness Trails: unpaved paths for pedestrian, mountain bike, and equestrian usage within and
between Preserved Lands and Natural Greenways

Destination Trails: paved 12°-14" multipurpose trails with public gathering spaces that loop within a
property and are connected to neighborhoods through other trails

These guidelines outline the form and function of the trail system. For the purpose of this safety-focused
study, these designations were used to better understand the expected right-of-way widths and user
conflicts with respect to motorist interactions.

For the purpose of this study, input from Seminole County staff indicated that the primary users of focus
were cyclists, particularly those traveling at high speeds (in excess of 15 MPH), those using a Personal
Electric Vehicle (e-scooters and bikes, electric unicycles, One Wheels, etc.) with the potential to travel
upwards to 25-30 MPH, and motorists where streets cross trail alignments. These users were placed at the
focal point as their speed and size pose potential risk to themselves and other users on the trail, such as
pedestrians and low-stress cyclists.

At the time of this study, the County has established a set of trail rules related to user behavior and
interactions. These include standard practices found on the larger state-owned trail systems and require
the user to understand audible and visual signals on the trailway and maintaining control of their
immediate space and vehicle. In correspondence with the County, it was learned that there is also a
speed limit expectation meant for trail users on bicycles and PEVs set at 15 MPH. Additionally, it was noted
that there is a 50% or less compliance rate for trail users appropriately stopping at intersections. While these
rules are in place, enforcement (other than informal peer enforcement) is not possible due to limited
resources and the scale of the trail system. A wayfinding study was also being completed concurrent to this
safety study.

1 Designhations noted here
https://www.seminolecountyfl.gov/core/fileparse.php/3273/urlt/210907-
SeminoleCoTrails_MasterPlanreduced.pdf
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While updated design guidance is included in the new Trails Master Plan, the recommendations do not
address the safety issue associated with the user speed differentials and the compliance and conflict
avoidance where the trails intersect with streets. Due to the noted increased use of the trails from those
locally and regionally, the guidance identified here should be updated to reflect the desired operation
and speed of trail users and motorists where their interaction is warranted. The following section outlines the
trends and best practices nationwide as it relates to recreational trails.

National Trends and Best Practices

As noted previously, national trends in recreational and commuter use of trails has increased dramatically
since the start of the COVID-19 pandemic. However, nationwide agencies have been identifying and
updating relevant trail standards over the last ten years to better reflect the changes in trail user equipment
and changing urban, suburban, and rural dynamics. This study reviewed the updated design guidance in
an effort to capture what could be applied to the changing context of Seminole County.

Best practices guidelines from the following agencies and organizations were included in this research:

National Association of City Transportation Officials (NACTO)
Federal Highway Administration (FHWA)
Rails to Trails Conservancy

NATIONAL ASSOCIATION OF CITY TRANSPORTATION OFFICIALS
(NACTO)

NACTO is an association of over 90 major cities and transit agencies that share transportation ideas and
best practices for national transportation issues. NACTO has

published ten design guides to help cities make use of their streets

and includes speed management strategies, user-conflict

remedies, and intersection treatments. One such report is the

Urban Bikeway Design Guide, which provides reference material

for reducing turning conflicts. Some best practices include the

following:

Reducing turn speeds to allow motorists more time to stop
and avoid collision with bicyclists. Smaller turn radii, centerline
hardening, turn speed bumps, and raised bike crossings can
all reduce the speed at which drivers turn;

Making bicyclists visible by increasing line of sight. Strategies
include setting back the bikeway crossing, installing recessed
(early) stop lines for motor vehicles, and building raised
bikeway crossings all make it easier for drivers to see people
using the bikeway; and

Giving bicyclists the right of way through bike-friendly signal
strategies, prohibiting right on red, and allowing bicyclists to
move past stopped vehicles while waiting for signals.

Within the Urban Bikeway Design Guide, NACTO provides design

components for protected intersections. These include specific requirements for pedestrian islands
(minimum width of 6 feet and desired width of 8 feet), small radii for corner islands to reduce turning
speeds, and bike queue areas that are large enough to accommodate anticipated bike volumes. These
strategies can be applied to trail crossings at major intersections and for areas with high crashes due to
motorists turning onto a driveway with a trail crossing.
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NACTO has also published the Designing Sidewalks and Trails for Access Part Il of II: Best Practices Design
Guide (2001) and provides recommendations for conflicting pedestrian needs, trails intersecting roadways,
and trails intersecting railroads. The guide suggests splitting shared use paths to provide separate travel
paths for slower users and to reduce the user conflict created by speed differentials. The following trail
design considerations are recommended to maximize safety and accessibility at trail intersections:

Intersect at 90-degree angle;

Increase trail width at intersection to reduce user conflicts;
Provide good line of sight for both motorists and trail users;
Signage to indicate if trail users or motorists have right of way; and
Use curb ramps or raised crossings.

The United States Department of Transportation’s FHWA supports states and local governments in the
design, construction, and maintenance of the highway system. FHWA’s Manual on Uniform Traffic Control
Devices (MUTCD) defines the standards for all traffic control devices, including signage and markings on
trails.

Furthermore, FHWA’s Recreational Trails Program suggests possible responses to addressing user-conflicts in
the Conflicts on Multi-Use Trails report (1994). Metrics that help planners and managers control conflicts
include the following:

Speed differentials

Sight distances

Trail width

Trail surface

Congestion (e.g. number of users per mile)
Trail difficulty (obstacles, terrain, condition, etc)

Guiding principles to reduce conflicts, as reported by FHWA’s Bicycle and Pedestrian Program include the
following:

Safety — path should be designed for peak volumes and maintained throughout the year;
Accommodation and comfort — separation of bicyclists and pedestrians as deemed necessary;
Coherence - clear to each mode where and how they use the path;

Predictability — design should encourage users to behave according to the path separation when
necessary;

Context sensitivity — support natural environment, land uses, community health, economic, and
livability goals; and

Experimentation — path lighting, user education, maintenance operations, and segregation
techniques may be warranted to address conflicts.

Rail-trails are multi-use public paths converted from nonactive railroad corridors and are the mechanism
through which most of Seminole County’s trails received their funding. The Rails to Trails Conservancy’s Trail-
Building Toolbox draws from and expands the American Association of State Highway and Transportation
Officials’ (AASHTO) Guide for the Development of Bicycle Facilities. There are no maximum speeds for
bicyclists along trails, but Rails to Trails recommends designing for the fastest common user. This means
accommodating users at 18 MPH in long and flat segments of the trail. However, when designing for lower
speeds, curvatures and centerline stripes should be utilized rather than merely reducing line of sight. Some
examples of speed management tools are as follows:

Speed bumps;

Gravel or unpaved surfaces to reduce bicyclist speed,;

Clear sighage: stop signs and warning signs when approaching intersections allow for appropriate
stopping distances; and
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Education of who has the right of way.

The use of the PEVs (and shared micromobility fleets) along the trail were noted during field visits and
interactions with Seminole County staff. These PEVs come in a large variety of vehicles and were once a
fringe market item. The use of these vehicles have made a sharp increase ridership due to a number of
contributing factors and have posed significant challenges to multiple right-of-way owning agencies in the
United States.

The largest challenge is the speed differential between traditional pedal powered bicycles and
pedestrians. The table below shows a comparison of relative top speeds of trail users.

Pedestrian or Recreational Runner 2.5-6.0 MPH?2
Low-Stress Cyclist 8.5 -14.0 MPH?3
Road Cyclist 15.0 — 20 MPH3
E-Scooter or E-Bike (Micromobility Fleet)* Top Speed 15 MPH*
Electric Bicycle Top Speed 20 MPH for Class 2 E-bike®
Electric Skateboard, Electric Unicycle, or Similar Top Speed 30 MPH, depending on modelé

*Can be regulated in speed and geographic area based on agency

Regulations related to the operation and use of PEVs is primarily focused on the unit itself and the limits to its
operational speed and stopping distance, while the operators of PEVs must comply with local regulations
concerning the speed limit and facility on which they permitted to ride in. Similar to traffic calming, an
uninterrupted and low volume trails likely result in the increased speed of all users, with the exception of
those on foot or in a wheelchair. The mixing of this type of traffic, though minimal in Seminole County, adds
to the complexity of trail design features and the need to increase safety for all modes. Part of the peer
agency interviews conducted was to gather strategies address a growing use of the trail system

2 CDC Physical Activity Recommendations

3 Level of Traffic Stress Methodology

4 Average speed among Lime, Spin, and Bird branded e-scooters

5 Class 2 is the highest speed an E-bike can reach before being considered a moped
6 Top speed averaged from the premium models of electric skateboards
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Five peer organizations were interviewed to identify common best practices and design guidelines for trails
and greenways related to the issues of speed differential and conflict avoidance that Seminole County is
experiencing. The following peer agencies were interviewed for this purpose:

City of Orlando

Bike/Walk Central Florida (BWCF)

Colorado Department of Transportation (CDOT)
City of Boulder

City of Denver

These interviews asked an informal series of open-ended questions to yield candid and informative
answers. The questions asked are listed below:

e Do you have a design guide that your agency follows for trail safety and trail crossings?
¢ What are some of the best practices for bicycle and pedestrian safety along trails?
e How is user-conflict due to speed differentials on the trail minimized?

Each peer interview started with these questions but other information was collected during the discussions
and memorialized below.

CITY OF ORLANDO

Interview Date: November 22nd, 2021
Michelle Robinson, Transportation Planning Manager
Jenn Rhodes, AICP, Bicycle, Pedestrian & Micromobility Program Manager

The City of Orlando has constructed and maintained several recreational trails and urban greenways,
including the Cady Way Trail, Orlando Urban Trail, Shingle Creek Trail, the Downtown Loop, Orlando
Southeast Trail, and the Lake Underhill Path. The Bicycle and Pedestrian Count Program allows the City to
monitor ridership on the trail network, with a current average of 250,000 trips per month. The City of Orlando
also has a Vision Zero Action plan and aims to eliminate traffic fatalities and serious injuries by 2040, with a
priority placed on areas with high numbers of pedestrians, cyclists, and transit riders.

KEY TAKEAWAYS

Speed and safety issues have caught the eye of City Commissioners, particularly in the more urban
districts. The City is looking to establish a formal speed limit but is concerned about its enforcement.
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The City does use a series of bollards, flexposts, and slow zones for shared micro-mobility for traffic
calming, but there are no established
guidelines.
The Dinky Line Trail in Orlando exhibits
organized wayfinding signage and
infrastructure that could be aspirational to
Seminole County. One such piece of
equipment is improved bike bars at major
intersections.
The Dinky Line Trail also provides bulbouts on
certain streets in combination with RRFBs to
stop traffic when actuated.
The City has implemented high-visibility
crosswalks in certain areas/trail crossings to
highlight the crossing area, seen in Figure 1.
Figure 1 Dinky Line Intersection

BIKE WALK CENTRAL FLORIDA (BWCF)

Interview Date: December 16, 2021
Emily Hanna, AICP, Executive Director

Bike/Walk Central Florida is a nonprofit regional advocacy organization for bicyclists and pedestrians.
BWCF has worked with several cities to adopt and implement Complete Streets policies, advocated for $15
million in state funding for the Coast to Coast Connector trail network and the passage of House Bill 2514-A
for the Florida Shared-Use Non-motorized Trail Network (SunTrail). Ongoing programs and initiatives of BWCF
include their Best Foot Forward program and Bike 5 Cities. As part of their Best Foot Forward program, BWCF
conducted a Seminole County crosswalk study from March 10th, 2021 to May 7th, 2021. Advanced
countermeasures combined with the program’s strategies of educating citizens, enforcing driver yield laws,
and evaluating yield rates at crosswalks are utilized in the crosswalk recommendations.

KEY TAKEAWAYS

One metric to utilize when assessing the success of crosswalk interventions is driver yield rate. The Best
Foot Forward program updates driver yield rate data in the Crosswalk Recommendations report for
Seminole County

Florida State Statutes require vehicles to yield to pedestrians in crosswalks (Title XXIIl, 316.130).
Although the statute language does not specify vehicles to yield to bicyclists, the treatment of
bicyclists is different when on a trail or sidewalk than when the bicyclist is using the roadway. BWCF
emphasizes that signage and striping inform motorists to yield to the trail crossing, and therefore
should yield to bicyclists and pedestrians alike.

Landscaping conflicts should be considered when designing recommendations for trail intersections.
Landscaping can provide more separation of the trail and roadway but can also obscure the line of
sight for motorists crossing the intersection.

Consistency is important across signage and striping for trail crossings.
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COLORADO DEPARTMENT OF TRANSPORTATION
(CDOT)

Interview Date: November 22nd, 2021
Nathan Vander Broek, Bicycle and Pedestrian Program Manager

The Colorado Department of Transportation conducts three primary services to ensure the state builds and

maintains its interstates, U.S. highways, and state highways — snow and ice operations, roadway

maintenance and preservation, and construction management. CDOT adopted its Statewide Bicycle and

Pedestrian Plan in 2012 with goals of increasing bicycle and walking activity, expanding recreational

opportunities, and enhancing quality of life, and enhance safety. CDOT offers bicycle and pedestrian best

practices and alternatives in their design guidelines.

KEY TAKEAWAYS

CDOT have received several complaints about the speed differential among users on their trail

system, with those on PEVs and cyclists exceeding the 15 MPH speed limit. E-bikes have increasingly
problematic because trails that cross federal lands prohibit their usage.

The CDOT follows AASHTO guidance closely in terms of signing its trails. Its guidelines are listed in the
CDOT Bike Guide.”

While the state does not use green paint in its bicycle lane markings, they heavily encourage local
agencies to do so. They have seen agencies use thermoplastic or epoxy with glass to add reflective

properties to the lane markings.

Enforcement of rules is quite difficult as the trails are not policed.

Traffic calming measures for both motor vehicles and bicycles used have included a standard
toolbox of treatments:

- RRFBs

- Median Refuge

- Raised Crosswalks

- Speed feedback signs (flash ‘SLOW DOWN?’ instead of speed)
- Wayfinding signage

CITY OF BOULDER

Interview Date: November 22nd, 2021
David Kemp, Senior Transportation Planner

7 Seen here https://www.codot.gov/programs/bikeped/information-for-bicyclists/bicycling-
manual
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The City of Boulder features more than 150 miles of bike-friendly infrastructure and ranks as one of the most
bike- and pedestrian-friendly cities in the country. Boulder is also a Vision Zero city and joins other cities in
the effort to eliminate all serious injuries and fatalities through safe

street design.

KEY TAKEAWAYS

The City relies primarily on peer enforcement to ensure those
using the trail are complying with the rules. Named The Way of
the Path, these rules are expressed in a series of wayfinding
signs- seen in Figure 2.

The City does not have a codified standard for trail design, but
they do adhere to certain design standards:

- Splitting walk and bike modes at major intersections and
activity centers;

- Rectangular Rapid Flashing Beacons (RRFBs) for all mid-
block crossings;

- Soft-scaping and hardscaping color differentiation;

- Differing standards for residential vs. commercial areas; and

- Dismount zones for skateboarders and cyclists. Figure 2 Boulder Trail Sign

It was also emphasized that the effectiveness of
communication should be center to any signage used (i.e. stating what to do vs. what not to do)

CITY OF DENVER

Interview Date: November 22nd, 2021
Brett Boncore, Multimodal Engineer
Adam Lind, Trails Planner

The City of Denver was cited by both the City of Boulder and CDOT as aspirational for trail planning in the
State. Within City limits there are more than 80 miles of off-street, multi-use trails that follow the City’s urban
waterways. Trail planning in the City is guided by Denver Moves, the City’s long-term plan for recreational
and active travel.

KEY TAKEAWAYS

Similar to Boulder, Denver depends on those on the trail to self and peer enforce the rules that are
posted regularly. Both cities have worked diligently with advocacy organizations to establish this
culture;
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The City stated that some of the topography and even crack in the trail pavement have been helpful
in regulating speed on the longer stretches of trail. In slowing trail

traffic down, pseudo rumble strips have been created out of

thermoplastic;

Jug Handle intersections have been piloted in the City to divert trail

traffic at intersection corners to avoid crowding and improve cyclist

movements. The example in is in Figure 3 from Cambridge, MA,;

In terms of design standards, the City uses a codified toolbox of

treatments

- Speed humps/lumps on neighborhood bikeways;

- Geofencing of rented e-scooters and e-bikes to limit speed in
slow-zones, limiting potential harm in pedestrian and PEV users;

- Strategic widenings (bulbouts) and lane markings at complex
intersections and high-volume trail crossings; and

- Context-sensitive design that changes the geometric
configuration of the facility based on residential and commercial
land uses. Below is an example of a separated sidewalk and bike

path on a commercial thoroughfare.
Figure 3 Jug Handle Intersection

Figure 4 Bike Path Typical Section
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FIELD REVIEW

To better understand the safety conditions and conflicts along the trail, the project team alongside
Seminole County staff performed in-field reviews of nine pilot areas that exemplified the issues presented by
the public and through crashes or complaints. These field review took place at the following locations:

1. Cross Seminole Trail - Aloma Avenue & Red Bug Lake Road (Home Depot Entrance, Oviedo)
2. Cross Seminole Trail - Lake Jessup Avenue Intersection, Oviedo

3. Cross Seminole Trail - Tuscora Drive Intersection, Winter Springs

4. Cross Seminole Trail — SR 434 Pedestrian Bridge, Winter Springs

5. Cross Seminole Trail — SR 46 & Rinehart Road Intersection, Sanford

6. Cross Seminole Trail - Longwood Lake Mary Road Intersection, Longwood

7. Seminole Wekiva Trail — Trail segment south of Lake Mary Boulevard, Lake Mary

8. Seminole Wekiva Trail - Long Pond Road Intersection, Longwood

9. Seminole Wekiva Trail — Dixon Road Intersection, Longwood

For summarization purposes, the observations made at these geographic locations can be classified into
three distinct problem area contexts:

1. Non-Signalized Trail Crossings and Vehicle Conflicts
2. Trail User Traffic Calming/Speed Management
3. Signalized Trail Crossings

Each problem area experienced situational conflicts unique to the geometry and operations of the trail
and are grouped in such a way that they may benefit from common solutions. The findings from the trail
study are summarized in the sections below.

1. Non-Signalized Trail Crossings and Vehicle Conflicts

This problem area is defined as a trail crossing of a residential street or commercial driveway without the
protection of an actuated signal to stop motor vehicles. Noted concerns at these intersections included
failure of the trail users and motorists to slow down or stop where signed and speed of trail users particularly
while traveling down a bridge ramp. The following trail locations were observed and reviewed:

Seminole Wekiva Trail - Long Pond Road Intersection

Seminole Wekiva Trail - Dixon Road Intersection

Cross Seminole Trail - Lake Jessup Avenue Intersection

Cross Seminole Trail — Tuscora Drive Intersection

Cross Seminole Trail - Aloma Avenue & Red Bug Lake Road (Home Depot Entrance)
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Trail User Speeding Conditions

At certain locations, trail users are expected to stop at the stop bar located at the trail stop sign prior to
entering into an intersection. A bike bar, featured in Figure 6, is provided to encourage cyclists to stop
without dismounting, using the bike bar as support.

Figure 6 Bike Bar for Cyclists near Stop Sign Figure 5 Trail Conditions at Bridge Terminus

User speed at this location was of particular concern as cyclists will naturally gain speed as they exit the
bridge ramp. Error! Reference source not found. is illustrative of the stopping distance the user must react to
when approaching the stop bar. Based on trail counts provided by the County, usage on this portion of the
trail is higher compared to other areas.

The remaining intersections in this category cross at heavily used residential streets where the primary safety
concerns are visibility of the trail crossing to motorists and stop compliance among trail users. Conditions at
these intersections are shown in Figure 3.

Figure 7 A Pair of Trail Crossings at Tuscora (left) and Lake Jessup (right)
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2. TRAIL USER TRAFFIC CALMING

This problem area reflects trail conditions that contribute to dangerous behavior by trail users such as using
excessive speed will on a bicycle or personal electric vehicle (PEV), potentially causing conflict with other
users or elements along the trail. Trail location exemplary of this include:

. Cross Seminole Trail — SR 434 Pedestrian Bridge
. Seminole Wekiva Trail — Trail segment south of Lake Mary Boulevard

Trail Conditions

The pedestrian bridge exhibits unique conditions due to the placement of an equestrian segment through
the center of the platform, effectively separating horseback traffic from other users. However, due to lack
of demand, those walking along the trail often use this center portion of the bridge deck while others tend
to use the outside sections for riding a bike. A cross-section photo of this bridge is provided inFigure 9.

Figure 9 SR 434 Bridge Section Figure 8 SR 434 Bridge Center Walkway/Equestrian Trail

Severe and fatal crashes have occurred at this location with speed and the configuration of the bridge
and its deck infrastructure being significant factors. While in the field it was discovered that the tiling in the
center portion of trall is in disrepair and present tripping hazards. It was noted by Seminole County staff that
they are amenable to phasing out the equestrian use of the trail, possible removing the railings. The railings
were noted as direct contributors to a cyclist fatality.

South of Lake Mary Boulevard on the Seminole Wekiva Trail, conditions that contribute to undesirable biking
speed and operation were found to be due to the topography and curvature of the trail (a slight slope, but
enough to gain speed), seen in Figures 6 and 7. Compounding these issues is the overgrowth of shrubbery
from the adjacent residential areas that obscures sight lines around the curves.
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Figure 11 Blind Corner South of Lake Mary Boulevard Figure 10 Shrubbery Encroaching onto the Trail

3. SIGNALIZED TRAIL CROSSINGS

Finally, there were two signalized intersections that were studied during the field reviews:

. Cross Seminole Trail — SR 46 & Rinehart Road Intersection
. Cross Seminole Trail - Longwood Lake Mary Road Intersection

The trail conditions at these intersections are cited to cause difficulty and confusion in crossing the
intersection to continue onto the trail, and the associated user conflict and comfort among motorists.

The SR 46 and Rinehart Road intersection has a lengthy crossing distance across SR 46 (roughly 160ft) from
the southeast corner to the northeast corner where the trail continues. Traffic is also heavy along both
roadways, with SR 46 experiencing an AADT of 35,000 and Rinehart Road at 18,000.8 Noise, truck traffic, and
speed experienced firsthand at this intersection make it difficult to cross without the aid of the pedestrian
phase. Notably, the median nose on SR 46 is extended to provide refuge for crossing trail users (Figure 13).

8 https://tdaappsprod.dot.state.fl.us/fto/
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Figure 13 Intersection of SR 46 and Rinehart Road Figure 12 Conditions Approaching the Intersection

The area of the trail leading up to the intersection was noted to have water and debris from drainage,
creating a slipping hazard for those approaching the intersection. Additionally, it is not apparent to the
trail user that the continuation of the trail is across the intersection as signage and visual cues are limited to

reinforce the trail continuity.

At the Longwood Lake Mary (LLM) Road intersection, conditions and conflicts were due to a lack of
wayfinding, which would determine the safest path to cross the intersection and on which legs. In the aerial
shown in Figure 14, trail users are meant to cross where there are marked crosswalks.

Figure 14 LM Boulevard Intersection

In the field it was observed that those using the trail chose their own path when approaching the
intersection. One cyclist took the full outside left lane to reach the northeast corner where the trail
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continues. Another cyclist rode north to the intersection of General Hutchinson Parkway, and then crossed
where there was not a marked crosswalk.

MISCELLANEOUS OBSERVATIONS FROM THE FIELD

Wayfinding on the trail was present at most trail heads and major intersections, but often failed the
attention of the user or the motorist. However, recently added wayfinding has been updated with
appropriate safety information and directions.

Figure 15 Lake Mary Boulevard and Seminole Wekiva Trail

Additionally, there are underutilized pieces of infrastructure in the residential sections that once housed
shrubs or plants that have been since paved over or perished due to climate conditions. These medians
were still effective at splitting directional traffic and providing an area for cyclists to rest a foot without
needing to dismount.
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Figure 16 llluminated Stop Sign
Figure 17 Medians at Tuscora Intersection

Finally, areas of the trail that are in established neighborhoods have added safety features at the request
of the residents. Seen in Error! Reference source not found., solar powered lights around the stop sign at the
Tuscora Drive intersection to provide added awareness at the crossing.

The noted observations were instrumental in information the following approach to recommended solutions
and steps to implementation. Each area of observation were understood to have applicable solutions to
become a kit-of-parts through which County may apply to other areas with similar conditions. The following
sections explains in detail the approach to this study’s recommendations.
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The recommendations housed in this section are inclusive of the explanation of recommendation Tiers, a list
of policy recommendations, and a set of standard details for the design elements presented. The
application to the trail system is intended to be phased in accordance to the County’s fiscal and planning
timelines.

TIERED APPROACH

Overall, both the Cross Seminole Trail and the Seminole Wekiva trails provide a scenic and safe option for
users, truly living up to the nomenclature of “signature trails.” Areas of concern are primarily where
standards of safety are not carried through the entirety of the trail system. When approaching the needed
improvements and recommendations for both the areas of the field review and the trail system as a whole,
the project team chose to categorize the solutions in two tiers:

Tier I: Immediate or short-term improvements to the current alignment and configurations to the trail.
These treatments are intended to be lower in cost relative to Tier Il, and will achieve a high degree of
safety if implemented

Tier Il: Long-term solutions that are higher in cost and effort, but provide the maximum outcome of
safety to all users

The intent for each of the locations would be to execute the Tier | enhancements and to monitor behavior
to determine effectiveness; if the behavior is not sufficiently modified, then Tier Il elements could be
implemented at a later date. Inclusive in these two Tiers are spot treatments that aid in specific situations
and global improvements that can be placed at standardized locations for maximum effectiveness. The
following sections describe at a high level the recommendations that are being suggested at various
locations. While the organization of recommendations is separated into two Tiers, they are not intended to
conflict or override one another. Elements from Tier | or Tier Il can be executed in tandem, and Tier ||
elements may be inclusive of all Tier | elements. Each treatment has been categorized to address the
specific concerns encountered in the field and those discussed with County staff members. They are
organized within each respective Tier according to their function:

Signage and Wayfinding: treatments related to the post of regulatory and awareness signage;
Conflict Mitigation Between Modes: treatments meant to lower the risk of negative user conflicts
among all modes;

Traffic (Trail User and Motorist) Calming and Speed Management: treatments intended to slow or
separate modes for the purpose of awareness and safety; and

Amenities and Furnishings: treatments meant to improve the comfort of the trail experience and
encourage compliance with signage and trail rules.

While all locations exhibited needs related to all these elements, each location required treatments specific
to the unique conditions of the trail segment or intersection and are discussed at a high level. A complete
book of plansets, estimates of probable costs by Tier, standard details, and a comprehensive list of
recommendations are found in the Appendix.
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TIER | RECOMMENDATIONS

This Tier of recommendations should be deployed swiftly to mitigate the current safety conflicts observed
and discussed. Treatments such as, high visibility crossings, wayfinding signage, and rumble strips. This first
Tier is intended to be the starting point of the suggested solutions. An example is shown in Figure 14, with

the full planset for all location with a comprehensive visualization of elements is located in the Appendix.

Figure 18 Tier | Improvements at Red Bug Lake Road Retail Center

Signhage and Wayfinding

Signage was found to be consistent along the trail for trail users, but
inconsistent for motorists crossing the trails. The signage was also in
many cases set back away from the sight line of trail users or
obstructed by vegetation. Signage being recommended in Tier |
includes advanced warning signage, appropriate stop signs, and yield
signage. Signage is also not limited to wayfinding and may work to
improve the overall sense of place along the trail and general
awareness that users of other modes are in the area. An example from
Orlando’s Urban Trail is shown in Figure 19. Locations where modes may
need to branch off to their own designated areas of the trail are also
inclusive in this category. The County is currently exploring
comprehensive wayfinding updates through an ongoing planning
effort.

Conflict Mitigation Between Modes Figure 19 Orlando Urban Trail

Where trail meets street is a contentious space in most areas of any trail  Signage
system and are the most dangerous points of conflict for users. Tier |
recommendations aim to warn both the motorist and the trail user of a potential conflict before they
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advance into the crossing area. This conflict mitigation is meant to be accomplished primarily through high
visibility crosswalks and RRFBs at the crossing, seen in Figure 21 and Figure 20. These elements are
particularly important at the Longwood Lake Mary Road intersection in addition to unsignalized crossings
throughout the trail system.

Figure 21 High Visibility Crosswalk with Artistic Notes, Orlando, Figure 20 RRFB Location at Lake Underhill

FL

Avrtistic stylings of crosswalk striping are dependent upon the desire and budget of the agency. Without
artistic notes, these crossings are standard crosswalk markings in bright green, with the intention of alerting
the motorist of the crosswalk space. In addition, these colored markings convey a sense of continuity such
as where the trail crosses one leg of a signalized intersection. By following a consistent colored marking
theme, users can rest assured they are continuing along the trail when they cross a street. Other elements
within this categorized tier includes expand landing pads for crossing trail users, especially at signalized
intersections such as Longwood Lake Mary Road.

Mentioned previously, the splitting of modes is also conveyed in Tier | and Il for the Lake Mary Boulevard
and SR 434 Trall bridge sections. These are areas where the speed differential between bicyclists/PEVs and
those walking pose a significant risk in mixed traffic.

Traffic (Trail User and Motorist) Calming/Speed Management

This element is poignant in reviewing the conditions at the SR 434 trail bridge and the Aloma Avenue & Red
Bug Lake Road retail entrance. The purpose of these treatments is to slow all users down to achieve a
desired and safe travel speed and to grab their attention for potential conflicts ahead. In Tier |, these
elements include a proposed mini-roundabout for trail users (particularly at the bottom of the SR 434
bridge) to terminate the vista as users look ahead and allow them to slow down before reaching unsafe
travel speeds. This element is seen in Figure 23. Also included as the base for this tier are rumble strips for
both the trail users and motorists to be used as audible and tactile cues to increase awareness and slow
down as they approach a conflict point, shown in Figure 22. Similar in effect to roadway rumble strips, trail
strips are thinner and constructed out of multiple strips of thermoplastic striping to remain bike and
rollerblade-friendly.
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Figure 23 Pedestrian Bridge Terminus Roundabout, Virginia Figure 22 Example of Roadway Rumble Strips

Amenities and Furnishings

Amenities such as park benches and bicycle parking are often considered indicators for trail users that an
approaching context is changing or there is opportunity or necessity to dismount or stop from their bike or
PEV (if applicable). Standard for all intersections where the trail user will be required to stop are improved
Bike Grab bars so the cyclist may stop without dismounting and grab onto the bar for balance, shown in
Figure 24. The positioning and styling would replace the existing grab bars on the trail system.

Figure 24 Example of Grab Bar
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TIER I RECOMMENDATIONS

Tier Il recommendations are intended to be secondary and/or complimentary to the Tier |
recommendations, with a higher degree of effort, planning, and costs associated with their
implementation. Tier Il recommendations may include instances where additional right-of-way will need to
be purchased, where curb and gutter will need to be moved to accommodate sidewalk space, and full
realignments of the trail right-of-way. An example from the intersection of SR 46 and Rinehart Road is shown
below. Amenities and Furnishings did not change from Tier | to Tier I, and are not included in this section.

Figure 25 Tier Il Example from SR 46 and Rinehart Road

Signage and Wayfinding

Across all locations, sighage and wayfinding remained standard across all field site locations unless a major
change to the trail configuration necessitated a change in signage or user travel
needed to be directed to a specific direction. Instances where modes needed
to be separated between bicycle/PEVs and pedestrians, trail signs were
recommended to alert the trail user to navigate to the portion of the segment
appropriate for their mode of travel, seen in Figure 26. A concurrent study of
wayfinding is being conducted for Seminole County Leisure Services; this effort
has coordinated with that study team and the focus of this study remains signage
that is more regulatory in nature.

Conflict Mitigation Between Modes

Discussed in Tier |, these treatments are meant to change the physical conditions
of the roadway to ensure less risky conflicts between modes. This is particularly
true for the Longwood Lake Mary Road intersection. The example Figure 26 Mode Split
recommendation here is inclusive of creating an alternate route for users to cross  Sign Example
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Ronald Reagan Boulevard at General Hutchinson Parkway, as shown in Figure 27. Larger scale advanced
warning signals in the form of an actuated or thermal detection pedestrian signal that stops motorist traffic
when a trail user approaches the crossing is also recommended in this Tier. Example is show in Figure 28.

Figure 27 Longwood Lake Mary Road Intersection

Figure 28 Automated Pedestrian Hybrid Beacon (HAWK) in Sarasota, FL
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Traffic (Trail User and Motorist) Calming

The primary change in traffic calming from Tier | to Tier Il is the
addition of hardscaping to various elements, particularly at
intersections. Raised crosswalks are being recommended at
most intersections to slow the travel in the approach and
through the intersection, in combination with high visibility
striping. Trail users would also need to traverse over the raised
crosswalk to ensure they are also slowing down as they enter
the intersection. An example from Safe Routes to School is
illustrated in Figure 29. Equally, where splitting modes is
recommended, the addition of plastic delineators are
suggested for additional reinforcement to travel in the
appropriate lane and at a reasonable speed. The
recommended traffic delineators are also easy to installand  Figure 29 Raised Crosswalk Example
remove as needed.

Speed feedback signs are recommended for those areas where the
user on wheels is found to be traveling at a dangerous speed while
traveling back down to grade on a bridge deck. This sign would be
automated and begin to flash if the user is detected at 10 MPH and
will read “SLOW DOWN.”

OTHER CONSIDERATIONS

While Seminole County staff did not indicate the desire to bar any PEV

or specific user-type from the trails, it is also recommended in this study

to establish a desirable speed as user trends change. As indicated in

the peer agency interviews, many agencies have established areas

where all PEV users and cyclists must dismount, and have established

specific, enforceable rules to ensure that mixed traffic is safe and

efficient. While this document is not making specific policy

recommendations related to this, it does encourage that a broader, ~ Figure 30 Example of Mode
blanket policy related to the planning for future needs is considered in  Délineators

the future.
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This study has presented a set of best practices with regard to trail design to address issues that Seminole
County is experiencing with regard to conflicts where trail users intersect with streets and where speed
differentials among trail users causes conflicts on the trails. The literature search and interviews of peer
agencies has yielded information on best practices that have been used in practice to address these
issues, and an in-depth study of nine pilot trail segments within the County that exhibit these issues provided
the ability to test these best practices on real situations that the County is experiencing.

As Seminole County considers these recommendations to enhance safety on their trails and related street
crossings, a strategy to incorporate the measures contained herein is presented below.

1. Amend the existing Trail Design Guidelines to incorporate the measures contained in this study. By
including the standard drawings of the measures contained in the pilot segment within the context
of the Public Works Engineering Manual, Section 1.13, the ability to retrofit existing trails and to
design in these best practices on new trail segments will become standard practice.

2. Prioritize the pilot locations for implementation of Tier | enhancements and identify funding. For the
nine pilot segments studied, develop a priority implementation plan to execute the Tier |
enhancements at each of the locations. The County should also identify

3. Develop a monitoring system to evaluate effectiveness of Tier | enhancements. The County should
document the effectiveness of the Tier | enhancements at the pilot locations quantitatively through
speed checks and crash reduction. In addition, the County should actively seek user feedback
through online surveys or even through QR codes on signs to ask how users feel about the
implemented measures.

4. Determine additional locations where the measures contained in this study could be implemented
and develop retrofit priorities and funding. The measures shown in the standard details in the
Appendix could be transferrable to other location; modifications to specific locations would need
to be made, but each of the specific measures could be used at other trail and intersection
locations as new issues are identified.

Funding for these and any trail enhancements would need to be identified to implement these
recommendations. New safety funds on the federal level coming available through the bipartisan
infrastructure legislation could be sought through grants or other streams. County funding could also be
allocated through capital, maintenance, or safety funds. Where measures are on state roads such as the
intersection of Rinehart Road and SR 46, coordination with FDOT District 5 will be required. Finally, measures
would be included in new trail projects, and could be incorporated into locations of existing trail where the
new project may intersect.

The following Appendix contains specific concept plans and estimates of probable costs for each of the
nine pilot locations studied. In addition, the standard details contained after the concept plans are
intended to be incorporated into the existing trail design guidelines to expand the toolbox of measures to
address these specific issues related to safety.
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APPENDIX

PILOT SEGMENT PLANSETS, ESTIMATES OF
PROBABLE COST, AND STANDARD DETAILS
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Dixon Road
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

TOTAL
PAY ITEM DESCRIPTION UNIT UNIT PRICE TOTAL COST
QUANTITY

This Estimate has a Rating of: (See rating scale guide below.)

SECTION 1: ROADWAY

| 1 | 0546-71-1 [Raised Rumble Strip Set - Permanent (Thermo) | ea | 16 s 19.20 307.20

SUBTOTAL ROADWAY jclorg

SECTION 2: STRIPING
0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk
0920-714A |Green Colored Pavement Markings

SUBTOTAL STRIPING

SECTION 3: SIGNING
654-2-22 |Rectangular Rapid Flashing Beacon, F&I - Solar, Complete Sign Assembly - Back to Back 9,960.00 | $ 19,920.00
700-1-11 |Single Post Sign, F&l Ground Mount, Up to 12 SF . 4,966.90
SUBTOTAL SIGNING 24,887

SECTION 4: LANDSCAPING

| 6 | 0570-1-2_[performance Tur, SOD -_ 94.76

SUBTOTAL LANDSCAPING
SECTION 5: SIGNAL

646-1-11 |Aluminum Signals Pole, Pedestal $ 2,149.88 | $ 4,299.76

8 646-1-12  |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 2 $ 1,693.54 | $ 3,387.08
9 665-1-12 |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor AS 2 $ 3,136.99 | $ 6,273.98
SUBTOTAL SIGNAL $ 13,961

SECTION 6: CLEARING & GRUBBING/EARTHWORK

| 10 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148

SECTION 7: MISCELLANEOUS

| 11 | s515-2-xxX |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460

SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5, 7 s $4,180.09

SECTION 9: MOBILIZATIO!
Subtotal Sections 1-5, 7 10% ) $4,180.09

ESTIMATED CONSTRUCTION COSTS $

30% CONTINGENCY $
TOTAL ESTIMATED CONSTRUCTION COSTS $
CAPITAL SUPPORT COSTS

Project Engineering LS 15% $ 68,009 $10,210.00
Construction Support / Construction Management LS 5% $ 68,009 $3,410.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 13,620

TOTAL PROJECT COST $ 81,629

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Dixon Road

Seminole County, Florida
Trail Crossing Review

's Opinion of Probable Cost - Tier 2 Ct

1
Impr

Prepared By: Nick Friederich

Date: April 25,2022

PAY ITEM

B
TOTAL
QUANTITY

This Estimate has a Rating of:

DESCRIPTION UNIT PRICE

SECTION 1: ROADWAY

(See rating scale guide below.)

TOTAL COST

1 0334-1-52 |Superpave Asphaltic Concrete, Traffic B, PG 76-22 TN 27 $ 13471 | $ 3,589.48

2 0327-70-6 |Mill Existing Asphalt Pavement, 1 1/2" Avg. Depth SY 116 $ 3.01|$ 349.16

3 0546-71-1 |Raised Rumble Strip Set - Permanent EA 16 $ 19.20 | $ 307.20
SUBTOTAL ROADWAY $

SECTION 2: STRIPING

4 0711-11123 |Thermoplastic, Standard, White, Solid, 12" For Approach to raised intersection LF 58 $ 373 |$ 216.34
5 | 0711-11125 |[Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk LF 38 $ 6.70 | $ 254.60
6 0711-11160 |Thermoplastic, Standard,White, Message or Symbol EA 4 $ 18541 | $ 741.64
7 0920-714A |Green Colored Pavement Markings $ $

SUBTOTAL STRIPING $

SECTION 3: SIGNING

| 8 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 12 s 496.69 5,960.28

SUBTOTAL SIGNING

SECTION 4:

SUBTOTAL LAN DSCAPING

LANDSCAPING

SECTION 5: SIGNAL

5,960

SECTION 6: CLEARING & GRUBBING/EARTHWORK

10 646-1-11  |Aluminum Signals Pole, Pedestal EA 2 $ 2,149.88 | $ 4,299.76
11 646-1-12 |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 2 $ 1,69354 | $ 3,387.08
12 649-21-1 |Steel Mast Arm Assembly, F&I, Single Armm 30' EA 1 $ 52,716.41 | $ 52,716.41
13 650-1-14  |Vehicular Traffic Signal, F&I, Aluminum, 3 Section, 1 Way AS 2 $ 1,37358 | $ 2,747.16
14 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 2 $ 93752 | $ 1,875.04
15 665-1-14 |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor AS 2 $ 3,136.99 | $ 6,273.98

SUBTOTAL SIGNAL $ 71,299

| 16 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK
SECTION 7: MISCELLANEOUS

2,148

| 17 | s15-2-x%x |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS

SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5, 7

1,460

$8,583.96

SECTION 9: MOBILIZATIO

Subtotal Sections 1-5, 7 10%

$8,583.96

ESTIMATED CONSTRUCTION COSTS
30% CONTINGENCY
L ESTIMATED CONSTRUCTION COSTS

CAPITAL SUPPORT COSTS

Project Engineering LS 15% 136,705

$ 105,155
$ 31,550
$ 136,705

$20,510.00

Construction Support / Construction Management LS 5% $ 136,705

TOTAL ESTIMATE CAPITAL SUPPORT COSTS

$6,840.00
$ 27,350

TOTAL PROJECT COST $ 164,055

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction

Contingencies ranges between 10%-20%.

Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction

Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for

these costs for any duration of time
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Long Pond Road
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

TOTAL
PAY ITEM DESCRIPTION UNIT UNIT PRICE TOTAL COST
QUANTITY

This Estimate has a Rating of: (See rating scale guide below.)

SECTION 1: ROADWAY

| 1 | 0546-71-1 [Raised Rumble Strip Set - Permanent | ea | 16 s 19.20 307.20

SUBTOTAL ROADWAY jclorg

SECTION 2: STRIPING
0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk . 268.00
0920-714A |Green Colored Pavement Markings . 1,566.00
SUBTOTAL STRIPING

SECTION 3: SIGNING
654-2-22 |Rectangular Rapid Flashing Beacon, F&I - Solar, Complete Sign Assembly - Back to Back 9,960.00 | $ 19,920.00
700-1-11 |Single Post Sign, F&l Ground Mount, Up to 12 SF . 3,973.52
SUBTOTAL SIGNING 23,894

SECTION 4: LANDSCAPING

|6 | 0570-1-2_[performance Tur, SOD -_ 255.44

SUBTOTAL LANDSCAPING 25
SECTION 5: SIGNAL

646-1-11 |Aluminum Signals Pole, Pedestal $ 2,149.88 | $ 4,299.76

8 646-1-12  |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 2 $ 1,693.54 | $ 3,387.08
9 665-1-12 |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor AS 2 $ 3,136.99 | $ 6,273.98
SUBTOTAL SIGNAL $ 13,961

SECTION 6: CLEARING & GRUBBING/EARTHWORK

| 10 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148

SECTION 7: MISCELLANEOUS

| 11 | s515-2-xxX |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460

SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5, 7 s $4,171.05

SECTION 9: MOBILIZATION
Subtotal Sections 1-5, 7 10% s $4,171.05

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $
L ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

Project Engineering 15% 67,871 $10,190.00

Construction Support / Construction Management 5% $ 67,871 $3,400.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 13,590

TOTAL PROJECT COST $ 81,461

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time

Page 1 of 1



RAISED RUMBLE STRIPS
(See detall sheets)

S0D

PED. SIGNAL
COUNT-DOWN

3-SECT., 1-WAY
(see detail sheet
for sequencing)

* If tier 2 option s chosen, 1-SECT., 1-WAY
? oo e consiered GRAB BAR
WAYFINDING SIGNAGE
OwniI= =
=413
L E o 2 Q@ rHB
RAISED RUMBLE STRIPS o Y|= \

(See detail sheets)

1:12 PAVEMENT WEDGE (TYP.) —~.

RAISED CROSSWALK (ELEV. 3" min.)
(See detail sheets) \

CROSSWALK
STOP

ON RED
®

ONISSOHD
TIvdl

WAYFINDING SIGNAGE

GRAB BAR
SOD

PSUEDO RUMBLE STRIPS /

(See detail sheets)

ASPHALT WEDGE

RAISED CROSSWALK

-

LONG POND ROAD

RAISED RUMBLE STRIPS
(See detail sheets)

TRAIL
CROSSING
AHEAD

/

TRAIL CROSSING AT
LONG POND RD.
TIER 2 IMPROVEMENTS

REVISIONS
DATE DESCRIPTION

SEMINOLE COUNTY, FL

KITTELSON

ROAD NO. COUNTY JOB NO.

& ASSOCIATES

SEMINOLE 224210.007

TRAILS AND GREENWAYS
SAFETY IMPROVEMENT PLAN

FIGURE
NO.

$USERS$ $DATES $TIMES $MODELNAME$

$FILES



Long Pond Road

Seminole County, Florida
Trail Crossing Review

Engineer's Opinion of Probable Cost - Tier 2 Conceptual Improvements

Prepared By: Nick Friederich

Date: April 25,2022

PAY ITEM DESCRIPTION

SECTION 1: ROADWAY

This Estimate has a Rating of:

B
TOTAL
QUANTITY

(See rating scale guide below.)

UNIT PRICE

TOTAL COST

SECTION 2: STRIPING

1 0334-1-52 |Superpave Asphaltic Concrete, Traffic B, PG 76-22 TN 57 $ 13471 | $ 7,678.47

2 0327-70-6 |Mill Existing Asphalt Pavement, 1 1/2" Avg. Depth SY 210 $ 3.01($ 631.50

3 0546-71-1 |Raised Rumble Strip Set - Permanent EA 16 $ 19.20 | $ 307.20
SUBTOTAL ROADWAY $

4 0711-11123 |Thermoplastic, Standard, White, Solid, 12" For Crosswalk LF 58 $ 373 |$ 216.34
5 | 0711-11125 |[Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk LF 40 $ 670 | $ 268.00
6 0711-11160 |Thermoplastic, Standard,White, Message or Symbol EA 4 $ 18541 | $ 741.64
7 0920-714A |Green Colored Pavement Markings $ $

SUBTOTAL STRIPING $

SECTION 3: SIGNING

| 8 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | Aas | 12 s 496.69 5,960.28

SUBTOTAL SIGNING

SECTION 4:

| 9 | 0570-1-2_[performance Tur, SOD -_ 255.44

LANDSCAPING

SUBTOTAL LANDSCAPING
SECTION 5: SIGNAL

5,960

255

10 646-1-11 |Aluminum Signals Pole, Pedestal EA 2 $ 2,149.88 | $ 4,299.76
11 646-1-12 |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 2 $ 1,69354 | $ 3,387.08
12 649-21-1 |Steel Mast Arm Assembly, F&I, Single Armm 30' EA 1 $ 52,716.41 | $ 52,716.41
13 650-1-14 |Vehicular Traffic Signal, F&I, Aluminum, 3 Section, 1 Way AS 2 $ 1,37358 | $ 2,747.16
14 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 2 $ 937.52 | $ 1,875.04
15 665-1-14 |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor AS 2 $ 3,136.99 | $ 6,273.98

SUBTO SIGNAL $ 71,299

SECTION 6: CLEARING & GRUBBING/EARTHWORK

| 16 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK
SECTION 7: MISCELLANEOUS

2,148

| 17 | s15-2-x%X |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS
SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5, 7

1,460

$9,038.39

SECTION 9: MOBILIZATION
Subtotal Sections 1-5, 7

$9,038.39

CAPITAL SUPPORT COSTS
Project Engineering

ESTIMATED CONSTRUCTION COSTS $

30% CONTINGENCY $

$

L ESTIMATED CONSTRUCTION COSTS $

143,799

110,609
33,190
143,799

$21,570.00

Construction Support / Construction Management

TOTAL ESTIMATE CAPITAL SUPPORT COSTS $

Engineering Effort:

$

TOTAL PROJECT COST $

143,799

$7,190.00
28,760

172,559

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction

Contingencies ranges between 10%-20%.

Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.

Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction

Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for

these costs for any duration of time
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Trail South of Lake Mary Blvd./ Vista Verdi Cir.

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: STRIPING
1 | 0711-11160 |Thermoplastic, Standard,White, Message, Words or Symbol EA 28 $ 18541 [ $ 5,191.48
2 0711-15101 |Thermoplastic, Standard-Open Graded Asphalt Surfaces White, Solid, 6" GM 0.195 $ 6,567.06 | $ 1,280.58
0711-15201 |Thermoplastic, Standard-Open Graded Asphalt Surfaces Yellow, Solid, 6" . 5,402.27 | $ 264.71
SUBTOTAL STRIPING $ 6,

SECTION 2: SIGNING

| 4 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 5 s 496.69 2,483.45

SUBTOTAL SIGNING 2,483

SECTION 3: LANDSCAPING

| 5 | 0570-1-2_[performance Tur, SOD -_ 20248

SUBTOTAL LANDSCAPING
SECTION 4: CLEARING & GRUBBING/EARTHWORK

| 6 | 0110-1-1 [Clearing & Grubbing | ac | 01 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
SECTION 5: MISCELLANEOUS

751-36-12 e Rack, F&l, 1-2 cles -_ 57724 | $ 1,154.48

SUBTOTAL MISCELLANEOUS 1,154

SECTION 6: MAINTENANCE OF TRAFFIC

Subtotal Sections 1-3, 5 10% | $1,076.69

SECTION 7: MOBILIZATIO!

Subtotal Sections 1-3, 5 10% | $1,076.69
ESTIMATED CONSTRUCTION COSTS $

30% CONTINGENCY $
TOTAL ESTIMATED CONSTRUCTION COSTS $
CAPITAL SUPPORT COSTS

1 Project Engineering LS 15% $ 19,598 $2,940.00
2 Construction Support / Construction Management LS 5% $ 19,598 $980.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 3,920

TOTAL PROJECT COST $ 23,518

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Trail South of Lake Mary Blvd./ Vista Verdi Cir.

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: STRIPING
1 | 0711-11160 |Thermoplastic, Standard,White, Message, Words or Symbol EA 28 $ 18541 [ $ 5,191.48
2 0711-15101 |Thermoplastic, Standard-Open Graded Asphalt Surfaces White, Solid, 6" GM 0.195 $ 6,468.59 | $ 1,261.38
0711-15201 |Thermoplastic, Standard-Open Graded Asphalt Surfaces Yellow, Solid, 6" . 6,574.13 | $ 322.13
SUBTOTAL STRIPING $ 6,775

SECTION 2: SIGNING

| 4 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 11 s 496.69 5,463.59

SUBTOTAL SIGNING 5,464

SECTION 3: LANDSCAPING

| 5 | 0570-1-2_[performance Tur, SOD -_ 0140

SUBTOTAL LANDSCAPING
SECTION 4: SIGNAL

| 6 | 700-11-231 [Electric Display Sign (Speed Warning) | ea | 2 s 12,000.00 24,000.00

SUBTOTAL SIGNAL 24,000
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 7 | 0110-1-1 [Clearing & Grubbing | ac | 01 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
SECTION 6: MISCELLANEOUS
751-36-12 |Bike Rack, F&l, 1-2 Bicycles . 1,154.48
XXX-X-XXX |Zicla (‘Zebra' or similar) Cycle Lane Separator System $ . 2,304.00
SUBTOTAL MISCELLANEOUS

SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-4, 6 X $4,008.81

SECTION 8: MOBILIZATION
Subtotal Sections 1-4, 6 X $4,008.81

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $

TOTAL ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

Project Engineering 15% $ 65,334 $9,810.00

Construction Support / Construction Management 5% $ 65,334 $3,270.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 13,080

TOTAL PROJECT COST $

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Longwood Lake Mary/Ronald Reagan Blvd/RR
Seminole County, Florida
Trail Crossing Review

Engineer's Opinion of Probable Cost - Tier 1 Conceptual Improvements
Prepared By: Nick Friederich Date: April 25,2022

This Estimate has a Rating of: B (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT 10 UNIT PRICE
QUANTITY
SECTION 1: ROADWAY
Concrete Sidewalk and Driveways, 4" Thick . 8,637.98
Detectable Warnings X 2,473.70
SUBTOTAL ROADWAY $ 11,112

SECTION 2: STRIPING

- 0920-714A |Green Colored Pavement Markings (Includes 6" White End Stripes) _ 1,035 10.80 11,178.00

SUBTOTAL STRIPING 11,178

SECTION 3: SIGNING

| 4 | 700-1-11 [Single Post Sign, F&! Ground Mount, Up to 12 SF | as | 4 s 496.69 1,986.76

SUBTOTAL SIGNING 1,987
SECTION 6: SIGNAL

5 646-1-11 [Aluminum Signals Pole, Pedestal EA 3 $ 2,149.88 | $ 6,449.64
6 646-1-12  |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 3 $ 1,693.54 | $ 5,080.62
7 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 1 $ 781.27 [ $ 781.27
8 653-1-12 |Pedestrian Signal, F&I, LED Countdown, 2 Ways AS 2 $ 1,377.49 | $ 2,754.98
9 665-1-12 |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor AS 3 $ 3,136.99 | $ 9,410.97

SUBTOTAL SIGNAL $ 24,477

SECTION 8: CLEARING & GRUBBING/EARTHWORK

0110-1-1 |Clearing & Grubbing | ac | o0.100 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
ESTIMATED CONSTRUCTION COSTS $ 50,902
30% CONTINGENCY $ 15,280

TOTAL ESTIMATED CONSTRUCTION COSTS $ 66,182
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Longwood Lake Mary/Ronald Reagan Blvd/RR

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: ROADWAY
1 522-1 Concrete Sidewalk and Driveways, 4" Thick SY 785 $ 50.55 | $ 39,694.39
2 522.2 Concrete Sidewalk and Driveways, 6" Thick SY 120 $ 7178 | $ 8,642.31
3 527-2 Detectable Warnings SF 79 $ 3286 | $ 2,596.93
SUBTOTAL ROADWAY $ 50,934

SECTION 2: STRIPING

Green Colored Pavement Markings (Includes 6" White End Stripes)
SUBTOTAL STRIPING $ 10,978
SECTION 3: SIGNING
| 5 | 700111 [Single PostSign, F&IGround Mount, Upto12sF | as | 5 [s  49669]$ 248345
SUBTOTAL SIGNING $ 2,483
SECTION 4: SIGNAL
6 646-1-11 |Aluminum Signals Pole, Pedestal EA 4 $ 2,149.88 | $ 8,599.52
7 646-1-12 |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 4 $ 1,69354 | $ 6,774.16
8 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 3 $ 78127 | $ 2,343.81
9 653-1-12 |Pedestrian Signal, F&I, LED Countdown, 2 Ways AS 1 $ 1,377.49 | $ 1,377.49
665-1-12  |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor 4 $ 3,136.99 | $ 12,547.96
SUBTOTAL SIGNAL $

SECTION 5: CLEARING & GRUBBING/EARTHWORK

Clearing & Grubbing 21,47854 | $ 3,479.52
0110-4-10 |Removal of Existing Concrete Pavement/ Removal of Existing Concrete 18,887.10

SUBTOTAL CLEARING & GRUBBING/EARTHWORK

SECTION 6: MAINTENANCE OF TRAFFIC

Subtotal Sections 1-4 $9,603.80

SECTION 7: MOBILIZATION
Subtotal Sections 1-4 $9,603.80

ESTIMATED CONSTRUCTION COSTS $ 118,725
30% CONTINGENCY $ 35,620
TOTAL ESTIMATED CONSTRUCTION COSTS $ 154,345

CAPITAL SUPPORT COSTS
Project Engineering LS 15% 154,345 $23,160.00
Construction Support / Construction Management LS 5% $ 154,345 $7,720.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 30,880

TOTAL PROJECT COST $ 185,225

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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S.R 46 & Rinehart Rd.

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: ROADWAY
1 0520-70 |Concrete Traffic Separator, Special-Variable Width SY 6 $ 156.32 [ $ 1,006.70
2 522-1 Concrete Sidewalk and Driveways, 4" Thick SY 67 $ 5055 | $ 3,365.62
3 522.2 Concrete Sidewalk and Driveways, 6" Thick SY 82 $ 7178 | $ 5,915.39
4 527-2 Detectable Warnings SF 69 $ 3286 | % 2,280.81
SUBTOTAL ROADWAY $ 12,569

SECTION 2: STRIPING

0920-714A [Green Colored Pavement Markings (Includes 6" White End Stripes) $ 10.80 | $ 771.60

6,
SUBTOTAL STRIPING $ 6,772

SECTION 3: SIGNING

| 6 | 700-1-11 [Single Post Sign, F& Ground Mount, Up to 12 SF $ 496.69 | $ 93.38
93

9
SUBTOTAL SIGNING $ 9

SECTION 4: LANDSCAPING

SUBTOTAL LANDSCAPING $ 522
SECTION 5: SIGNAL
8 646-1-11  |Aluminum Signals Pole, Pedestal EA 3 $ 2,149.88 | $ 6,449.64
9 646-1-12 |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 3 $ 1,69354 | $ 5,080.62
10 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 1 $ 78127 | $ 781.27
11 653-1-12  |Pedestrian Signal, F&I, LED Countdown, 2 Ways AS 2 $ 1,377.49 | $ 2,754.98
665-1-12  |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor 3 $ 3,136.99 | $ 9,410.97
SUBTOTAL SIGNAL $

SECTION 6: CLEARING & GRUBBING/EARTHWORK

Clearing & Grubbing 21,47854 | $ 2,706.30
0110-4-10 |Removal of Existing Concrete Pavement/ Removal of Existing Concrete 4,779.92

SUBTO CLEARING & GRUBBING/EARTHWORK

SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5 $4,533.34

SECTION 8: MOBILIZATION
Subtotal Sections 1-5 $4,533.34

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $
L ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

Project Engineering 15% 74,246 $11,140.00

Construction Support / Construction Management 5% $ 74,246 $3,720.00
L ESTIMATE CAPITAL SUPPORT COSTS $ 14,860

TOTAL PROJECT COST $ 89,106

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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S.R 46 & Rinehart Rd.

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr

Prepared By: Nick Friederich

Date: April 25,2022

PAY ITEM DESCRIPTION

SECTION 1: ROADWAY

This Estimate has a Rating of:

B
TOTAL

QUANTITY

UNIT PRICE

(See rating scale guide below.)

TOTAL COST

1 0520-70 |Concrete Traffic Separator, Special-Variable Width SY 64 $ 156.32 [ $ 10,031.05
2 522-1 Concrete Sidewalk and Driveways, 4" Thick SY 67 $ 5055 | $ 3,386.85
3 522.2 Concrete Sidewalk and Driveways, 6" Thick SY 128 $ 7178 | $ 9,187.84
4 527-2 Detectable Warnings SF 80 $ 3286 | % 2,615.00

67 $ 25,221

SECTION 2: STRIPING

| 5 | 0920-714A |Green Colored Pavement Markings (Includes 6" White End Stripes) | sk | 1272 10.80 13,733.28

SUBTOTAL STRIPING
SECTION 3: SIGNING

13,733

| 6 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 2 s 496.69 993.38

SUBTOTAL SIGNING
SECTION 4: LANDSCAPING

99

7 | 057012 _[performance Turf, SOD -_ 67156

SUBTOTAL LANDSCAPING
SECTION 5: SIGNAL

67.

8 646-1-11  |Aluminum Signals Pole, Pedestal EA 3 $ 2,149.88 | $ 6,449.64

9 646-1-12 |Aluminum Signals Pole, F&I, Pedestian Detector Post EA 3 $ 1,69354 | $ 5,080.62

10 653-1-11 |Pedestrian Signal, F&I, LED Countdown, 1 Way AS 1 $ 78127 | $ 781.27

11 653-1-12 |Pedestrian Signal, F&I, LED Countdown, 2 Ways AS 2 $ 1,377.49 | $ 2,754.98

665-1-12  |Pedestrian Detector, F&I, Accesible Button with Passive Thermal Sensor 3 $ 3,136.99 | $ 9,410.97
SUBTOTAL SIGNAL $

SECTION 6: CLEARING & GRUBBING/EARTHWORK
Clearing & Grubbing

21,478.54

$

2,706.30

0110-4-10 |Removal of Existing Concrete Pavement/ Removal of Existing Concrete
SUBTO CLEARING & GRUBBING/EARTHWORK

SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5

6,255.60

$6,509.66

SECTION 8: MOBILIZATIO!
Subtotal Sections 1-!

10%

$6,509.66

CAPITAL SUPPORT COSTS

Project Engineering

ESTIMATED CONSTRUCTION COSTS

30% CONTINGENCY

$
$

L ESTIMATED CONSTRUCTION COSTS $

15%

$

105,072

$15,770.00

Construction Support / Construction Management

TOTAL ESTIMATE CAPITAL SUPPORT COSTS

5%

TOTAL PROJECT COST $

$

105,072

$

$5,260.00
21,030

126,102

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction

Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for

these costs for any duration of time
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Trail Bridge Over SR 434

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25, 2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: ROADWAY
1 0160-4 Type B Stabilization SY 885 $ 6.98 | $ 6,180.02
2 0339-1 Miscellaneous Asphalt Pavement N 177.1 $ 13471 | $ 23,854.30
3 0400-2-10 |Concrete Class I, (replaces rubberized tile inlay) CcY 47.6 $ 386.46 | $ 18,395.50
4 0520-2-4 |Concrete Curb, Type D LF 119 $ 5264 | $ 6,247.84
SUBTOTAL ROADWAY $

SECTION 2: STRIPING
0711-11160 |Thermoplastic, Standard,White, Message or Symbol X 3,337.38
0711-15101 |Thermoplastic, Standard-Open Graded Asphalt Surfaces White, Solid, 6" . 6,468.59 | $ 6,824.36
SUBTOTAL STRIPING $ 10,162

SECTION 3: SIGNING

| 7 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 11 s 496.69 5,463.59

SUBTOTAL SIGNING 5,464
SECTION 4: LANDSCAPING

|8 | 0570-1-2_[performance Tur, SOD -_ 144.20

SUBTOTAL LANDSCAPING
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 9 | o0110-1-1 [Clearing & Grubbing | ac | o7 s 21,478.54 15,034.98

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 15,035
SECTION 6: MISCELLANEOUS

- XXX-X-XXX |Zicla (‘Zebra' or similar) Cycle Lane Separator System - 2785 $ 25,068.24

SUBTOTAL MISCELLANEOUS 25,068

SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5 § $9,551.55

SECTION 8: MOBILIZATION
Subtotal Sections 1-5 10% § $9,551.55

ESTIMATED CONSTRUCTION COSTS $ 129,654
30% CONTINGENCY $ 38,900

L ESTIMATED CONSTRUCTION COSTS $ 168,554

CAPITAL SUPPORT COSTS

Project Engineering LS 15% 168,554 $25,290.00

Construction Support / Construction Management LS 5% $ 168,554 $8,430.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 33,720

TOTAL PROJECT COST $ 202,274

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Trail Bridge Over SR 434

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr
Prepared By: Nick Friederich Date: April 25, 2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: ROADWAY
1 0160-4 Type B Slabilization SY 885 $ 6.98 | $ 6,180.02
2 0339-1 Miscellaneous Asphalt Pavement N 177.1 $ 13471 | $ 23,854.30
3 0400-2-10 |Concrete Class I, (replaces rubberized tile inlay) CcY 47.6 $ 386.46 | $ 18,395.50
4 0520-2-4 |Concrete Curb, Type D LF 119 $ 5264 | $ 6,247.84
SUBTOTAL ROADWAY $

SECTION 2: STRIPING
0711-11160 |Thermoplastic, Standard,White, Message or Symbol X 3,337.38
0711-15101 |Thermoplastic, Standard-Open Graded Asphalt Surfaces White, Solid, 6" . 6,468.59 | $ 6,824.36
SUBTOTAL STRIPING $ 10,162

SECTION 3: SIGNING

| 7 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | Aas | 13 s 496.69 6,456.97

SUBTOTAL SIGNING 6,457
SECTION 4: LANDSCAPING

|8 | 0570-1-2_[performance Tur, SOD -_ 144.20

SUBTOTAL LANDSCAPING
SECTION 5: SIGNAL

| 9 | 700-11-231 |Electronic Display Sign, F&l, Ground Mount-Solar Power, Feedback, Up to 12SF | ea | 2 s 12,000.00 24,000.00

SUBTOTAL SIGNAL 24,000
SECTION 6: CLEARING & GRUBBING/EARTHWORK

| 10 | 0110-1-1 [Clearing & Grubbing | ac | o7 s 21,478.54 15,034.98

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 15,035
SECTION 7: MISCELLANEOUS

- XXX-X-XXX |Zicla (‘Zebra' or similar) Cycle Lane Separator System - 2785 $ 25,068.24

SUBTOTAL MISCELLANEOUS 25,068

SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5 | $12,050.89

SECTION 9: MOBILIZATION
Subtotal Sections 1-5 | $12,050.89

ESTIMATED CONSTRUCTION COSTS $ 159,646
30% CONTINGENCY $ 47,900

L ESTIMATED CONSTRUCTION COSTS $ 207,546

CAPITAL SUPPORT COSTS

Project Engineering 15% 207,546 $31,140.00

Construction Support / Construction Management 5% $ 207,546 $10,380.00
L ESTIMATE CAPITAL SUPPORT COSTS $ 41,520

TOTAL PROJECT COST $ 249,066

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Tuscora Road
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr

Prepared By: Nick Friederich

Date: April 25,2022

PAY ITEM DESCRIPTION

SECTION 1: STRIPING
0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk

This Estimate has a Rating of:

UNIT

B
TOTAL
QUANTITY

(See rating scale guide below.)

UNIT PRICE TOTAL COST

107.20

0920-714A |Green Colored Pavement Markings
SUBTOTAL STRIPING

SECTION 2: SIGNING

1,630.80
$ 1,738

| 3 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 10 s 496.69 4,966.90

SUBTOTAL SIGNING
SECTION 3: LANDSCAPING

4,967

|4 | 0570-1-2_[performance Tur, SOD -_ 111.24

SUBTOTAL LANDSCAPING
SECTION 4: CLEARING & GRUBBING/EARTHWORK

11

| 5 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK
SECTION 5: MISCELLANEOUS

2,148

| 6 | 515-2-xxx |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS

SECTION 6: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-3, 5

1,460

$827.59

SECTION 7: MOBILIZATIO!
Subtotal Sections 1-3, 5

$827.59

CAPITAL SUPPORT COSTS
Project Engineering

ESTIMATED CONSTRUCTION COSTS $

30% CONTINGENCY $

L ESTIMATED CONSTRUCTION COSTS $

15% 15,709 $2,360.00

Construction Support / Construction Management

5% $ 15,709 $790.00

L ESTIMATE CAPITAL SUPPORT COSTS $ 3,150

TOTAL PROJECT COST 18,859

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction

Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction

Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for

these costs for any duration of time
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Tuscora Road
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

TOTAL
PAY ITEM DESCRIPTION UNIT UNIT PRICE TOTAL COST
QUANTITY

This Estimate has a Rating of: (See rating scale guide below.)

SECTION 1: ROADWAY
0334-1-52 |Superpave Asphaltic Concrete, Traffic B, PG 76-22 3 3,497.97
0327-70-6 |Mill Existing Asphalt Pavement, 1 1/2" Avg. Depth . 349.16
SUBTOTAL ROADWAY

SECTION 2: STRIPING

3 | 0711-11123 |[Thermoplastic, Standard, White, Solid, 12" For Approach to raised intersection LF 58 $ 373 |$ 216.34
4 0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk LF 38 $ 6.70 | $ 254.60
5 | 0711-11160 |[Thermoplastic, Standard,White, Message or Symbol EA 4 $ 18541 [ $ 741.64
6 0920-714A |Green Colored Pavement Markings $ $ 1,620.00

SUBTOTAL STRIPING $ 2,833

SECTION 3: SIGNING

| 7 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | Aas | 10 s 496.69 4,966.90

SUBTOTAL SIGNING 4,967

SECTION 4: LANDSCAPING

|8 | 057012 _[performance Tur, SOD -_ 111.24

SUBTOTAL LANDSCAPING 11
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 9 | o0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
SECTION 6: MISCELLANEOUS

515-2-XXX _|Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460
SECTION 7: MAINTENANCE OF TRAFFIC

Subtotal Sections 1-5 s $1,321.80

SECTION 8: MOBILIZATION
Subtotal Sections 1-5 s $1,321.80

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $
L ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS
Project Engineering LS 15% 23,419 $3,520.00

Construction Support / Construction Management LS 5% $ 23,419 $1,180.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 4,700

TOTAL PROJECT COST $ 28,119

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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Retail Entrance S. of Red Bug

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

TOTAL
PAY ITEM DESCRIPTION UNIT UNIT PRICE TOTAL COST
QUANTITY

This Estimate has a Rating of: (See rating scale guide below.)

SECTION 1: ROADWAY

| 1 | 0546-71-1 [Raised Rumble Strip Set - Permanent | ea | 12 s 19.20 230.40

SUBTOTAL ROADWAY 230

SECTION 2: STRIPING
0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk . 214.40
0920-714A |Green Colored Pavement Markings . 1,166.40
SUBTOTAL STRIPING $ 1,381

SECTION 3: SIGNING

| 4 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 8 s 496.69 3,973.52

SUBTOTAL SIGNING 3,974
SECTION 4: LANDSCAPING

| 5 | 0570-1-2_[performance Tur, SOD -_ Lot

SUBTOTAL LANDSCAPING
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 6 | 0110-1-1 [Clearing & Grubbing | ac | 01 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148

SECTION 6: MISCELLANEOUS

515-2-XXX e Bar, Surface Mount, Starter, Powder Coated -_ 730.00 [ $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460

SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5 $709.69

SECTION 8: MOBILIZATION
Subtotal Sections 1-5 $709.69

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $
L ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

Project Engineering LS 15% 13,864 $2,080.00

Construction Support / Construction Management LS 5% $ 13,864 $700.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 2,780

TOTAL PROJECT COST 16,644

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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ASPHALT WEDGE

RAISED CROSSWALK

50D

REVISIONS

DESCRIPTION

RAISED RUMBLE STRIPS
(1 SET, See detail sheets)

24" STOP BAR

GREEN CONTINENTAL CROSSWALK

1:12 PAVEMENT WEDGE (TYP.)

RAISED CROSSWALK (ELEV. 3" min.)
(See detail sheets)

RAISED MEDIAN

VEHICLES

THERMOPLASTIC RAISED
RUMBLE STRIPS
(4 SETS, See
detail sheets)

RAISED RUMBLE STRIPS
(2 SETS, See detail sheets)

JONVHINT JOHS T1Iv13d

< Ll

24" STOP BAR

GRAB BAR

0 5

™ ™

Feet

d

THERMOPLASTIC RAISED
RUMBLE STRIPS

(4 SETS, See

detail sheets)

1

STOP
AHEAD

INSTALL 30" EXTENSION OF 24" CONC. PIPE

INSTALL FLARED END SECTION, 24"

20

PLACE SIGN 100’
BEFORE CURVE

TRAIL CROSSING AT RETAIL SHOP
ENTRANCE S. OF RED BUG LAKE RD.
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Retail Entrance S. of Red Bug

Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr

Prepared By: Nick Friederich

Date: April 25,2022

PAY ITEM DESCRIPTION

SECTION 1: ROADWAY

This Estimate has a Rating of:

B
TOTAL
QUANTITY

(See rating scale guide below.)

UNIT PRICE

TOTAL COST

1 0160-4 Type B Stabilization SY 411 $ 6.98 | $ 2,870.53
2 0339-1 Miscellaneous Asphalt Pavement N 77.0 $ 13471 | $ 10,378.90
3 0520-70 |Concrete Traffic Separator, Special-Variable Width SY 10 $ 156.32 [ $ 1,531.94
4 0546-71-1 |Raised Rumble Strip Set - Permanent EA 11 $ 19.20 | $ 211.20
SUBTOTAL ROADWAY $
SECTION 2: STRIPING
5 | 0711-11125 |[Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk LF 64 $ 670 | $ 428.80
6 0711-11160 |Thermoplastic, Standard,White, Message or Symbol EA 4 $ 18541 | $ 741.64
7 | 0711-15201 |Thermoplastic, Std.-Open Graded Asphalt Surfaces, Yellow Solid 6" GM 0.032 $ 547844 | $ 175.31
8 0920-714A |Green Colored Pavement Markings SF 108 $ 10.80 | $ 1,166.40
SUBTOTAL STRIPING $ 2,512

SECTION 3: SIGNING

| 9 | 700-1-11 [single Post Sign, F&! Ground Mount, Up to 12 SF | Aas | 12 s 496.69 5,960.28

SUBTOTAL SIGNING

SECTION 4: DRAINAGE
10 | 430-174-118 |Pipe Culvert<, Opt. Material,Round 24" SD

5,960

3,783.60

11 | 430-984-129 |Mitered End Section, Opt. Round, 24" SD
SUBTOTAL DRAINAGE

SECTION 5: LANDSCAPING

2,180.57

$ 2,180.57
5,964

| 12 | 0570-1-2_[performance Turf, SOD -_ 1536.76

SUBTOTAL LANDSCAPING
SECTION 6: CLEARING & GRUBBING/EARTHWORK

1,537

| 13 | 0110-1-1 [Clearing & Grubbing | ac | 030 s 21,478.54 6,443.56

SUBTOTAL CLEARING & GRUBBING/EARTHWORK
SECTION 7: MISCELLANEOUS

6,444

| 14 | s515-2-x%X |Bike Bar, Surface Mount, Starter, Powder Coated | ea | 2 s 730.00 $ 1,460.00

SUBTOTAL MISCELLANEOUS

SECTION 8: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-5

1,460

$3,242.60

SECTION 9: MOBILIZATION
Subtotal Sections 1-5

$3,242.60

CAPITAL SUPPORT COSTS
Project Engineering

ESTIMATED CONSTRUCTION COSTS

30% CONTINGENCY

$
$

TOTAL ESTIMATED CONSTRUCTION COSTS $

15% $

51,211

$7,690.00

Construction Support / Construction Management

Engineering Effort:

TOTAL ESTIMATE CAPITAL SUPPORT COSTS

5% $

51,211

TOTAL PROJECT COST $ 61,471

$2,570.00
$ 10,260

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction

Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for

these costs for any duration of time
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DOUBLE SIDED
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RAISED THERMOPLASTIC RUMBLE STRIPS
(4 sets, See detail sheets)

GRAB BAR
WAYFINDING SIGNAGE

24" STOP BAR —/

-

N. LAKE JESSUP AVE.

l Feet

TRAIL
CROSSING
AHEAD

WAYFINDING SIGNAGE

GRAB BAR

DOUBLE SIDED

RAISED THERMOPLASTIC RUMBLE STRIPS
(4 sets, See detail sheets)

TRAIL CROSSING AT
N, LAKE JESSUP AVE.
TIER 1 PROPOSAL

AHEAD
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N. Lake Jessup Road
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 1 Ce ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

TOTAL
PAY ITEM DESCRIPTION UNIT UNIT PRICE TOTAL COST
QUANTITY

This Estimate has a Rating of: (See rating scale guide below.)

SECTION 1: ROADWAY

| 1 | 0546-71-1 [Raised Rumble Strip Set - Permanent | ea | 8 s 19.20 153.60

SUBTOTAL ROADWAY 154

SECTION 2: STRIPING
0711-11125 |Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk . 254.60
0920-714A |Green Colored Pavement Markings . 1,771.20
SUBTOTAL STRIPING $ 2,026

SECTION 3: SIGNING

| 4 | 700-1-11 [single Post Sign, F&I Ground Mount, Up to 12 SF | as | 16 s 496.69 7,947.04

SUBTOTAL SIGNING 7,947
SECTION 4: LANDSCAPING

| 5 | 0570-1-2_[performance Tur, SOD -_ Lot

SUBTOTAL LANDSCAPING
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 6 | 0110-1-1 [Clearing & Grubbing | ac | 01 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
SECTION 6: MISCELLANEOUS

515-2-XXX e Bar, Surface Mount, Starter, Powder Coated -_ 730.00 [ $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460
SECTION 7: MAINTENANCE OF TRAFFIC
Subtotal Sections 1-4, 6 s $1,163.86

SECTION 8: MOBILIZATION

Subtotal Sections 1-4, 6 s $1,163.86

ESTIMATED CONSTRUCTION COSTS $
30% CONTINGENCY $
TOTAL ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

Project Engineering 15% 20,954 $3,150.00

Construction Support / Construction Management 5% $ 20,954 $1,050.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 4,200

TOTAL PROJECT COST $ 25,154

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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N. Lake Jessup Avenue
Seminole County, Florida
Trail Crossing Review

Engi 's Opinion of Probable Cost - Tier 2 Ct ptual Impr
Prepared By: Nick Friederich Date: April 25,2022

B
TOTAL

This Estimate has a Rating of: (See rating scale guide below.)

PAY ITEM DESCRIPTION UNIT PRICE TOTAL COST
QUANTITY
SECTION 1: ROADWAY
1 0334-1-52 |Superpave Asphaltic Concrete, Traffic B, PG 76-22 TN 90 $ 13471 | $ 12,137.51
2 0327-70-6 |Mill Existing Asphalt Pavement, 1 1/2" Avg. Depth SY 355 $ 3.01($ 1,069.31
3 0546-71-1 |Raised Rumble Strip Set - Permanent EA 16 $ 19.20 | $ 307.20
SUBTOTAL ROADWAY $

SECTION 2: STRIPING

4 0711-11123 |Thermoplastic, Standard, White, Solid, 12" For Approach to raised intersection LF 51 $ 373 |$ 190.23
5 | 0711-11125 |[Thermoplastic, Standard, White, Solid, 24" For Stop Line and Crosswalk LF 51 $ 670 | $ 341.70
6 0711-11160 |Thermoplastic, Standard,White, Message or Symbol EA 7 $ 18541 | $ 1,297.87
7 0920-714A |Green Colored Pavement Markings $ $ 2,843.86

SUBTOTAL STRIPING $ 4,674

SECTION 3: SIGNING

| 8 | 700-1-11 [single Post Sign, F&! Ground Mount, Up to 12 SF | as | 16 s 496.69 7,947.04

SUBTOTAL SIGNING 7,947
SECTION 4: LANDSCAPING

9 | 057012 [performance Turf, SOD -_ 130

SUBTOTAL LANDSCAPING
SECTION 5: CLEARING & GRUBBING/EARTHWORK

| 10 | 0110-1-1 [Clearing & Grubbing | ac | o1 s 21,478.54 2,147.85

SUBTOTAL CLEARING & GRUBBING/EARTHWORK 2,148
SECTION 6: MISCELLANEOUS

- 515-2-XXX |Bike Bar, Surface Mount, Starter, Powder Coated -_ 730.00 [ $ 1,460.00

SUBTOTAL MISCELLANEOUS 1,460

SECTION 7: MAINTENANCE OF TRAFFIC

Subtotal Sections 1-5 , $2,765.61
SECTION 8: MOBILIZATIO!

Subtotal Sections 10% , $2,765.61

ESTIMATED CONSTRUCTION COSTS $

30% CONTINGENCY $

TOTAL ESTIMATED CONSTRUCTION COSTS $

CAPITAL SUPPORT COSTS

1 Project Engineering LS 15% $ 45,945 $6,900.00
Construction Support / Construction Management LS 5% $ 45,945 $2,300.00
TOTAL ESTIMATE CAPITAL SUPPORT COSTS $ 9,200

TOTAL PROJECT COST $ 55,145

Engineering Effort:

Level A: Preliminary engineering performed. Technical information is available, engineering calculations have been performed; clear understanding of the materials size and
quantities needed to execute job. Schedule understood; staff and permitting is fairly clear, (however this element may still need refining). Project Development & Construction
Contingencies ranges between 10%-20%.

X Level B: Conceptual engineering performed. Technical information is available, rough engineering calculations may have been performed, or similar information from previous
similar work is compared and used. Project Development Contingencies ranges between 15% to 25% and Construction Contingencies ranges between 20% to 30%.
Level C: No engineering performed. Educated guesstimating. Limited technical information available and/or analysis performed. Project Development and Construction
Contingencies should be selected appropriately by Project Manager. Contingency may range up to 50%.

The associated product and material costs are based upon the most recent available cost data. Due to the current volatility of the construction market, we make no warranty for
these costs for any duration of time
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/

1"

Varies

Detail A

Solar Panel (Optional)

Solar Battery Compartment
and Controller

wii-2
(36" x 36") or
(30" x 30")

Rectangular Rapid
Flashing Beacon

W16-7P Sign

FTP-68C-21 Sign
Push Button

| II;‘J

[ Pe—

Solar Panel (Optional)

Back to Back Sign Shown

For Clarity Of Installation.
Refer To Plans For Where
Back To Back Is Required.

Rectangular
Rapid
Flashing
Beacon

1

dl

Nominal 4" Aluminum Pole (Sch. 40) DETAIL A
Transformer Base z
Approach Traffic

2" X 18" Anchor Bolts
=
T NOTES
Q
o 1. Install the RRFB in pairs, one on either side of approach traffic.
=
S 2. Install controller on the backside of post from approach traffic.
(e
:L 3. Install a 30" X 30" W11-2 sign on two-lane roadways
Q and a 36" X 36" WI11-2 sign for multi-lane roadways.
Q‘.

4. See Standard Plans Index 654-001 for more details.
FRONT VIEW SIDE VIEW
REVISIONS STATE OF FLORIDA SHEET
DATE DESCRIPTION DATE DESCRIPTION DEPARTMENT OF TRANSPORTATION NO
ROAD NO. COUNTY FINANCIAL PROJECT ID SPE(CIAL DE TAILS
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Trail

Raised Rumble Strip Sets
:":' / (See Optional Materials Detail & Detail "A")
Roadway
[ H‘ ‘ ‘ ‘ H Stop Line\

Edge Of Traveled Way N\

200 125' 75' 150'

400" Alert/Reaction Zone Braking Zone

ROADWAY PLAN

N Edge Of Traveled Way
Raised Rumble Strip Set (Typ,)
(See Optional Materials Details)

I

1

DETAIL A

5'-0" (6 Strips)

Asphalt Rumble J *
Strip (Typ.)

OPTION P1 - ASPHALT SET

15'-0" (4 Strips)

|
|
|
5-0" (Typical) 4 Min. }
|

|
i f %" (See note 2) j
f \— Preformed Thermoplastic Rumble Strip

(Typ.) (See Note 2)

OPTTION P2 - PREFORMED THERMOPLASTIC SET

NOTES:

1. Construct permanantraised rumble strips where shown in
the plans and in accordance with Specification 546.
2. Preformed Thermoplastic Set:
a. Use multiple applications to achieve
desired 14" thickness.

- b. Use color white.
Raised Rumble Strip Sets
<:' (See Optional Materials Detail & Detail "A") §
Trail 2
: ‘ ‘ ‘ ‘ ‘ ‘ ‘ Stop Line —| &
SECTION FOR THERMOPLASTIC AND ASPHALT RUMBLE STRIP SETS
A OPTIONAL MATERIALS DETAIL
70 40' 25' 50'
\ \
135" Alert/Reaction Zone Braking Zone )
TRAIL PLAN
RAISED RUMBLE STRIPS AT INTERSECTIONS
REVISIONS STATE OF FLORIDA SHEET
DATE DESCRIPTION DATE DESCRIPTION DEPARTMENT OF TRANSPORTATION NO.
ROAD NO. COUNTY FINANCIAL PROJECT ID SPECIAL DE TAILS
000
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1. Dark Until Activated 4. Steady Red During

Pedestrian/Bike Interval

2. Flashing Yellow
Upon Activated

3. Steady Yellow

LEGEND

SY Steady Yellow
FY Flashing Yellow
SR Steady Red

FR Flashing Red

6. Dark Again Until Activation

5. Alternating Flashing Red During
Pedestrian/Bike Clearance Interval

CORRESPONDING DISPLAY SEQUENCE FOR PHB

Friction Course (FC)
1.5" Min. (Typ.)

/ ¢ Raised Crosswalk
FC-9.5 or FC-12.5 \\

L Pavement (Typ.)

J Base (Typ.) J |

Subgrade (Typ.) MUP CROSS SECTION

Raised Crosswalk
Surface (Typ.)

V ¢ Road
I

_Match Roadway Cross 5l0pe. Match Roadway Cross Siope
Match Roadway Cross Siope _

Sidewalk/MUP

Pavement (Typ.)

/ .
Base (Typ.) — J |

Subgrade (Typ.) ROADWAY CROSS SECTION

RAISED CROSSWALK DETAILS

I_I_I CROSSWALK 0.14 in/ft Taper (Typ.) |
T STOP Q@A
ON RED
. Mast Arm ]
Extension
3-Section, 1-Way
3-Section, 1-Way Signal Head
Signal Head
<
=
-
g
]
~
)
S
Pole
\

MAST ARM ASSEMBLY

=)

NG

REVISIONS

DATE DESCRIPTION DATE DESCRIPTION

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION

ROAD NO.

SPECIAL DETAILS

COUNTY FINANCIAL PROJECT ID

SHEET
NO.
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ZICLA CYCLE LANE SEPARATOR DETAIL

WAYFINDING SIGN EXAMPLE

REVISIONS
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DESCRIPTION
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DESCRIPTION

STATE OF FLORIDA
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ROAD NO. COUNTY FINANCIAL PROJECT ID
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NO.
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