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Executive Summary

The Sunset Point Road Bridge (No. BR0003) over Spring Branch Creek (Figure 1) is located on
Sunset Point Road less than 200 feet west of North Betty Lane and approximately 1200 feet east of
Douglas Avenue in Clearwater, Florida. The Pinellas County Department of Environment &
Infrastructure, Engineering & Technical Support Division requested LOCHNER perform a Bridge
Replacement Study to evaluate a bridge repair/rehabilitation versus a bridge replacement alternative.
The recommendations were summarized in the Phase | Bridge Replacement Study dated March 2012
(Appendix C). Based on the replacement recommendation of the Study, LOCHNER was requested to
provide a Bridge Replacement Report - Phase 1l for the Sunset Point Road Bridge. The objective of
this report is two-fold. First, provide documented roadway, structural, environmental/stormwater and
geotechnical criteria, standards, and impacts for the replacement of the existing structure. Second,
provide an engineer’s estimate for the bridge replacement as recommended in the Phase | Bridge
Replacement Study.

Based on the information and analysis contained in this study, the estimated construction cost for the
bridge replacement is the following:

Table 1
Recommended Estimated Bridge Probable Construction Cost

10’ x 10’ Dual Cell CIP Box Culvert ‘

Structure/Roadway $406,259
Removal/Relocation of Existing Structures * $41,220
Construction over Water 3% Premium * $13,424
Estimated Bridge Construction Cost Subtotal $460,903
Contingency (25% of Total) 2 $115,226
Estimated Bridge Probable Construction Cost $576,129

! A construction over water premium of 3% is used as recommended by FDOT.
2 A contingency to account for project unknowns of 25% is included.
* Includes relocation of existing pedestrian truss bridge.

Based on Table 1, the Estimated Bridge Probable Construction Cost is approximately $576,129. This
estimate does not include environmental mitigation, utility relocations, roadway/drainage
improvement costs and engineering design fees.
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Section 1 Introduction

The Sunset Point Road Bridge (No. BR0003) over Spring Branch Creek (Figure 1) is located on
Sunset Point Road less than 200 feet west of North Betty Lane and approximately 1200 feet east of
Douglas Avenue in Clearwater, Florida. The Pinellas County Department of Environment &
Infrastructure, Engineering & Technical Support Division requested LOCHNER perform a Bridge
Replacement Study to evaluate a bridge repair/rehabilitation versus a bridge replacement alternative.
The recommendations were summarized in the Phase | Bridge Replacement Study dated March 2012
(Appendix C). Based on the replacement recommendation of the Study, LOCHNER was requested to
provide a Bridge Replacement Report - Phase Il for the Sunset Point Road Bridge. The objective of
this report is two-fold. First, provide documented roadway, structural, environmental/stormwater and
geotechnical criteria, standards, and impacts for the replacement of the existing structure. Second,
provide an engineer’s estimate for the bridge replacement as recommended in the Phase | Bridge
Replacement Study.

Bridge No.
BR0003

Figure 1 — Project Location Map
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Section 2 Existing Conditions

2.1 ROADWAY

Sunset Point Road is classified as an Urban Minor Arterial per Pinellas County and provides east-west
access through the County. The existing roadway (Figure 2) consists of two 12’-0” lanes with
concrete curb on each side. Presently, there are no exclusive left turn lanes or right turn lanes within
the vicinity of the bridge. There are no sidewalks or bicycle lanes on the roadway approaches to the
bridge; however, there is an existing pedestrian truss structure located south of the bridge to
accommodate pedestrians. EXisting plans of the bridge were not available for this report.

The asphalt approaches to the bridge are generally in fair condition. Current traffic volume
information was not available for this evaluation; however, based on the Sunset Point Road / North
Betty Lane Intersection Feasibility Report (IFR) prepared by Lochner, the design year 2025 traffic
projections (two-way) are: AADT = 9,667 between Edgewater Drive and North Betty Lane and
AADT = 13,936 between North Betty Lane and Highland Avenue. The posted speed limit along
Sunset Point Road is currently 35 mph. Based on the Florida Greenbook, traffic railing barriers need
to satisfy TL-2 requirements for roads with design speeds less than 45 mph (Section C3.b). The
existing bridge barriers may not meet current NHRCP 350 standards since they are not crash tested.

Figure 2 — Sunset Point Road Looking East
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An area of concern with the bridge work at this location is the proximity of adjacent driveways and
residences to the bridge and the maintenance of traffic for both vehicles and pedestrians during the
bridge replacement construction (Figure 3).

ows T Ap9ed *N

*9AY JOQUIOISA[

Sunset Point Rd.

Existing
Bridge

1)

Based on the Pinellas County GIS website and the 2009 Preliminary Engineering Report (PER), the
existing right-of-way is 76-ft (26-feet to the north of the survey baseline and 50-feet to the south of the
survey baseline) along Sunset Point Road between North Betty Lane and Macomber Avenue (Figure
4). Pinellas County also owns the two properties to the north of Sunset Point Road between N. Betty
Lane and Macomber Avenue.

Figure 3 — Aerial View of Bridge and Surrounding Homes
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Figure 4 — Aerial View of Bridge and Existing Right-of-Way
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2.2 STRUCTURE

2.2.1 Bridge Typical Section

The site of the existing bridge (Bridge No. BR0003) over Spring Branch Creek is located on Sunset
Point Road less than 200 feet west of North Betty Lane and approximately 1200 feet east of Douglas
Avenue in Clearwater, Florida. The structure is a cast-in-place concrete arch culvert with a span
length of 19 feet (Figure 5) and a width of approximately 23 feet. The typical section consists of two
9°-3” wide lanes with 1°-3” shoulders and 8” wide concrete barriers. Existing bridge plans are not
available and the year of construction is unknown. Based upon substandard lane widths and
substandard traffic barriers, the bridge is functionally obsolete.

Figure 5 — Existing Bridge Elevation

There is a prefabricated truss pedestrian bridge (Bridge No. PB0015) located immediately to the south
of the vehicular bridge which currently accommodates pedestrian traffic. The pedestrian bridge
(Figure 6) is approximately 110-feet long with approximately 21-feet of lateral separation from the
vehicular bridge. This pedestrian structure will be impacted by the construction of the proposed
bridge. The substructure will need to be completely removed and the pedestrian truss bridge will be
relocated to a site specified by the County.

6 September 2013
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Figure 6 — Existing Pedestrian Truss Bridge

2.2.2 Asbestos Containing Materials (ACM)

The existing bridge may contain asbestos; therefore, the presence of the asbestos containing materials
must be tested prior to the removal of the existing bridge and identified during the design phase. The
proper abatement procedures will be determined if the presence of ashestos is detected.

2.2.3 Bridge Replacement Study Recommendation

A Bridge Replacement Study dated March 2012 was prepared for Pinellas County. This study
evaluated the existing structure and made a recommendation for the rehabilitation or replacement of
the existing bridge based on previous maintenance history and other pertinent documents. The study
recommended replacement of the bridge structure and is provided in Appendix C.

2.3 SURVEY

Survey data for the existing bridge and the surrounding roadway was not provided for this Phase 1l
evaluation; however, the 2009 PER does include a topographical survey from McKim & Creed.
Based on this survey, Spring Branch Creek is at approximate Elevation 2.0 while the roadway above is
at approximate Elevation 16.0. All new construction elevations (proposed plans) will be based on the
NAVD88 Datum.

7 September 2013
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24 UTILITIES

Based on field reviews, the Sunset Point Road Bridge Existing Utility Report and a Sunshine State
One Call design ticket, several utilities along the bridge corridor have been identified. They include:

e Overhead electric (Progress Energy) running parallel to the south fascia of the bridge and
just north of the existing pedestrian bridge.

e Overhead electric (Progress Energy) running parallel to North Betty Lane to the east of the
bridge.

e Gas marker (City of Clearwater Gas) near the Sunset Point Road / Macomber Avenue
intersection located northwest of the bridge. Based on the 2009 PER topographical survey,
this utility runs north/south and does not cross the bridge.

e 12 inch water line (City of Clearwater Water) running parallel to the north fascia of the
bridge. The Sunset Point Road Bridge Existing Utility Report also indicates the presence
of a 20 inch water line crossing Spring Branch Creek near the southern right-of-way. The
pipe was not observed during field reviews.

e 12 inch steel casing (Verizon) running parallel to the north fascia of the bridge containing
two copper cables and one fiber optic cable. The Sunset Point Road Bridge Existing Utility
Report also indicates the presence of Verizon fiber optic cable in 1.25” subduct and two
aerial copper lines on the south side.

e Three inch diameter pipe running parallel to the north fascia. Based on our experience with
utilities in the area, we suspect this is a Verizon duct containing cable, fiber and/or phone
lines. A final determination will be made during final design.

e CATV/Fiber (Brighthouse Networks and Knology Broadband of FL) running parallel to
the south fascia of the bridge on the same poles occupied by the Progress Energy overhead
electric.

Construction of the proposed bridge will likely affect several existing utilities. Coordination with the
affected utilities will occur as the design progresses.

2.5 GEOTECHNICAL

No geotechnical work was performed as part of this evaluation.

As part of the 2009 PER, Professional Services Industries, Inc. (PSI) performed a preliminary
subsurface study to support the bridge alternatives being developed at that time. Based on the report
from PSI, the recommended subsurface environmental classification is moderately aggressive.

2.6 DRAINAGE

The project is located within the Stevenson Creek Watershed with flow generally being towards the
southwest to the Gulf of Mexico.

2.6.1 Existing Drainage

Within the project limits, Sunset Point Road traverses one major tributary; Spring Branch Tributary
bisects the existing roadway and functions as a basin divide. Sunset Point Road crosses over the
Spring Branch Tributary just west of North Betty Lane. The existing two-lane bridge is a cast-in-place
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concrete arch culvert that is functionally obsolete. The Spring Branch Tributary flows southwest into
Stevenson’s Creek before its ultimate outfall into the Gulf of Mexico. The open basins along Sunset
Point Road currently drain to curb and gutter systems that discharge into the Spring Branch Tributary.
Also, the north and south portion of North Betty Lane both have closed drainage systems that collect
and convey offsite stormwater into the Spring Branch Tributary. Figure 7 shows a detailed Drainage
Basin Map.

Sunset Point
Road Bridge

Figure 7 — Drainage Basin Map

As shown on the Floodplains Map in Figure 8, much of the project area is located in Zone AE, with
base flood elevations determined (EL. 14 to EL. 15). In addition, according to Pinellas County
Highway Division personnel, there have been significant localized flooding problems where Chenango
Avenue and Macomber Avenue intersect with Sunset Point Road west of North Betty Lane which will
be addressed by Lochner’s Sunset Point Road and North Betty Lane intersection improvement project.
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Figure 8 — FEMA Flood Stages Map

2.6.2 Proposed Drainage

In conjuction with Lochner’s Sunset Point Road and North Betty Lane intersection improvement
study, hydrualic modeling of Spring Branch Creek was performed by Interflow Engineering, LLC
(Interflow). In an effort to identify any increased velocities upstream or downstream and any potential
flooding impacts as a result of the bridge replacement, the hydraulics study was done to determine the
ultimate waterway opening based on assumed future conditions of larger waterway openings
downstream and the restricted waterway opening size that will be constructed with the new bridge
culvert.

Based on the meomorandum (Appendix D) provided by Interflow, the following recommendations
are made for the proposed crossing at Sunset Point Road over Spring Branch Creek:

e Dimensions: 10’ x 10’ twin box culverts
e Upstream Invert: 2.5 NGVD 29
e Downstream Invert: 1.5 NGVD 29

e Restriction plates are required if the private crossing upstream is removed as part of
project. The twin box culvert would need to be restricted to create a single opening at the
upstream face of the culvert that is 10" wide x 5.5 high.
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2.7 WETLANDS

An environmental scientist field-delineated the wetlands and surface waters located within the bridge
limits during field reviews in July 2012. Wetlands and other surface water (OSW) boundaries within
the project area were delineated in accordance with guidelines found within the 1987 U.S. Army
Corps of Engineers Wetlands Delineation Manual (Technical Report — Y-87-1) utilizing the
USACOE/USEPA Rapanos Guidance and Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Atlantic and Gulf Coastal Plain Region (Version 2.0), and Chapter 62-340,
F.A.C. — Delineation of the Landward Extent of Wetlands and Surface Waters.

27.1 SWw-1

SW-1 is a small tributary (Spring Branch) to Stevenson Creek, which flows out to St. Joseph’s Sound.
SW-1 (Figure 9) crosses Sunset Point Road in a north-south orientation, west of Betty Lane. North of
Sunset Point Road, it angles to the northeast and crosses North Betty Lane via a box culvert. South of
Sunset Point Road, it angles to the southwest and approximately 0.5 miles it empties into Stevenson
Creek (a designated Outstanding Florida Water). Within the Project Study Area, this surface water has
approximately 1:1 side slopes armored with concrete/sand bags, poured concrete, and broken concrete
riprap, There are only small portions of vegetated bank. During the 2009 PD&E study, it was
determined that SW-1 in the vicinity of Sunset Point Road is not sovereign submerged land.

Sunset Peint Rd.

1)

ouw] A9 °N

Figure 9 — SW-1 Boundaries
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2.8 PROTECTED SPECIES

The Study Area was surveyed for habitat that has the potential to include protected species. Surveys,
using pedestrian transects, were performed during field reviews in July 2012. Areas of preferred
foraging habitat for several protected wading bird species are present within the project area. The
project is located within the 15-mile Core Foraging Areas of a documented wood stork (Mycteria
americana) rookery. Habitat Management Guidelines for the Wood Stork require that any alteration to
wetlands within the CFA be compensated within the CFA. While small foraging areas utilized by
these species may be affected by this project, there will be no permanent impacts to nesting areas or
rookeries.

The eastern indigo snake (Drymarchon corais couperi) utilizes a wide variety of habitats ranging from
mangrove swamps to xeric scrub communities. The eastern indigo snake prefers upland/wetland
ecotone breaks for feeding. Due to available habitat within the project corridor, standard protective
measures are recommended to be implemented during construction to minimize any impact.

2.9 PERMITTING

Several agencies regulate wetlands within the Study Area. These agencies include the U.S. Army
Corps of Engineers (USACOE) and the Southwest Florida Water Management District (SWFWMD).
Other agencies, including the U.S. Fish and Wildlife Service (USFWS), the U.S. Environmental
Protection Agency (USEPA), and the Florida Fish and Wildlife Conservation Commission (FFWCC),
review and comment on wetland permit applications. In addition, the Florida Department of
Environmental Protection (FDEP) regulates stormwater discharges from construction sites. It is
currently anticipated that the following permits will be required for this project:

Permits/Licenses Issuing Agency
Section 404 Dredge and Fill Permit USACOE
Environmental Resource Permit (ERP) SFWMD
National Pollutant Discharge FDEP

Elimination System (NPDES) Permit

The complexity of the permitting process will depend greatly on the degree of the impact to
jurisdictional areas. A Nationwide permit will likely be required from the USACOE. Nationwide
permits (NWPs) are issued for minor activities if the conditions of the appropriate permit type are met.
Nationwide Permit 14 for Linear Transportation Projects allows no greater than 1/2-acre of impact to
waters of the United States. Mitigation will be required for wetland impacts.

SWFWMD requires an Environmental Resource Permit (ERP) when construction of any project
results in the creation of a new, or modification of an existing surface water management system or
results in impacts to waters of the State or isolated wetlands. In addition to potential wetland impacts,
SWFWMD reviews water quality issues relating to the operation of the proposed project and water
guantity attenuation resulting from project related changes in land use. As with USACOE permits, the
complexity associated with the ERP permitting process will depend on the size of the project and/or
the extent of wetland impacts. Based on the limited impact to wetlands (less than 1 acre), a general
ERP will be required by SWFWMD. Mitigation will be required for wetland impacts.

Federal law 40 CFR Part 122 prohibits point source discharges of stormwater associated with
industrial activity, including certain construction activities pursuant to 40 CFR 122.26(b)(14)(x), to
waters of the United States without a National Pollutant Discharge Elimination System (NPDES)
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permit. Under the State of Florida’s delegated authority to administer the NPDES program (FDEP),
operators that have stormwater discharge associated with industrial activity to surface waters of the
State must file for and obtain either coverage under an appropriate generic permit contained in Chapter
62-621, Florida Administrative Code (F.A.C.), or an individual permit issued pursuant to Chapter 62-
620, F.A.C. A major component of the NPDES permit is the development of a Stormwater Pollution
Prevention Plan (SWPPP). The SWPPP identifies potential sources of pollution that may reasonably
be expected to affect the quality of stormwater discharges from the site and discusses good
engineering practices that will be used to reduce the pollutants.

Depending on the types of permits needed from the regulatory agencies, the permitting process can
range from 60 to 180 days.

13 September 2013



DRAFT

Bridge Replacement Report — Phase 11 Sunset Point Road, Clearwater
Sunset Point Road Bridge Pinellas County

Section 3 Proposed Design Criteria

3.1 ROADWAY

The following Roadway Standards were used to establish the design criteria for the final design of the
Sunset Point Road Bridge Replacement.

Manual of Uniform Minimum Standards for Design, Construction and Maintenance for
Streets and Highways (May 2011), Florida Department of Transportation also known as the
Florida Greenbook.

FDOT Design Standards (January 2013), Florida Department of Transportation
A Policy on Geometric Design of Streets and Highways (2011), AASHTO

Plans Preparation Manual (Volume 1) (January 2013), Florida Department of
Transportation

SWFWMD = Environmental Resource Permitting Info Manual, Southwest Florida Water
Management District

The recommended roadway design criteria for this project are shown in Table 2.
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Table 2
Roadway Design Criteria

DESIGN CRITERIA REPORT SUMMARY TABLE

Sunset Point Road (County Road 576) at North Betty Lane, Pinellas County

Cross Section Data

STANDARD VARIATION OR EXCEPTION
DESIGN ELEMENT DESIGN CRITERIA REFERENCE PROPOSED DESIGN REQUIRED (YESMNO)
Functional Classification Urban Minor Artenal 1,c2 Urban Minor Arterial No
Posted Speed (MPH) 35 35 No
Design Speed (MPH) 45 1, Table 3-1 45 No
. ) P {Passenger Car) SU or P (Passenger Car) SU
Design Vehicle BUS for tums 2 or BUS for turns No
Design Period 20 years after opening 2 20 years after opening Mo

VERTICAL GEOMETRY

Number of Through Lanes 2 MIA 2 Mo
Travel Lane Widths 11' 1, Table 37 11" No
Auxiliary Lane (Turn Lanes) 10' 1, Table 3-7 12 No
Bicycle Lane Width 4' 1, Figure 8-1 4' Mo
Median Widths 15.5' 1, Table 3-11 NIA No
Recoverable Temain (Clear Zone) 4" (min: 1.5") 1, Table 3-12 4" (min: 1.5" Mo
Border Width 1.5' 1, Chapter 19 E.10 1.5 No
Cross Slope (travel lanes) 0.015% - 0.04% 1, Chapter 3,C.7.b.2 0.015% - 0.04% No
Front Slopes 14 1, Chapter 3C.7.f2 1.4 No
Back Slopes 1:3 1, Chapter 3C 712 1:3 No

HORIZONTAL GEOMETRY

Minimum K value for Crest Yertical Curves 98 1, Table 36 98 No
Minimum Lengths of Crest Vertical Curves 135 1, Table 36 135' No
Minimum K value for Sag Vertical Curves 79 1, Table 3-6 79 No
Minimum Lengths of Sag Vertical Curves 135" 1, Table 3-6 135' No
Stopping Sight Distance 360 1, Table 3-6 360 No
Passing Sight Distance 1625" 1, Table 3-6 1625 Na
Grades 6% 1, Table 34 0.06 No
Maximum Change in Grade Without a Vertical

Curve 0.70% 1, Table 35 0.007 No
Minimum Vertical Clearances for Signals 16" (min: 14") 1, Chapter 3 C.7 j.4.(b) 18" (min: 14') No

Maximum Deflection Without Curve (DMS) 1°00'00" 3, Table 2.8.1A 1°00'00" Na
Length of Horizontal Curves 15W = 675" (min: 400 3, Table 2.8.2A 15% = 675' (min: 400°) Na
Iaximum Curvature of Horizontal Curves 8715 1, Table 33 B'15" No
Maximum Curvature of Herizontal Curve

{Using Normal Cross Slope) 2°45' 3, Table- 284 2°45' Na
Superelevation Transition 80/20 to 50/50 3, Section 2.9 80/20 to 50/50 No
Superelevation Transition Rate 1:150 3, Table 2.9.4 1:150 No
e (max) 0.05 fuft 1, Table 3-3 0.05 fifft Mo

1. "Mannal of Uniform Minimum Standards for Design Construction and Maintenance for Streets and Highways", FDOT, May 2011 (aka Florida Green Book)

2, Previously approved Prelimmary Engimeening Report, prepared by American Engineering Consultants of Florida, LLC, November 2009

3. Plims Preperation Manual, Volume 1, January 2013
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3.2 BRIDGE

This section includes the design data and criteria for the replacement of the existing Sunset point Road
Bridge over Spring Branch Creek.
3.2.1 Typical Section

The existing bridge provides two 9°-3” travel lanes with 1°-3” shoulders on each side. The proposed
typical section consists of two 11-ft lanes (1 in each direction), one continuous 12-foot center left turn
lane, two 4-foot bicycle lanes, Type F curb and gutter (each side), two 8-foot sidewalks and two 32”
vertical shape traffic railing (Index 423). The proposed overall bridge width is 64’-2".

3.2.2 Standards and Specifications

e Florida Department of Transportation Standard Specifications for Road and Bridge
Construction (2013 edition) and applicable workbook modifications.

e American Association of State Highway and Transportation Officials (AASHTO) “LRFD
Bridge Design Specifications”, Sixth Edition, 2012 and Interim Revisions.

e Florida Department of Transportation Structures Manual, January 2013 Edition.
e Florida Department of Transportation Drainage Manual, January 2013 Edition.

e AASHTO Manual on Bridge Evaluation, Second Edition, with 2011 and 2013 Interim
Revisions.

3.2.3 Design Methodology
Load Resistance and Factor Design (LRFD).

3.2.4 Design Loadings

Dead Loads
Table 3
Design Dead Loads

Item Unit Load
Traffic Railing Barrier — 32” Vertical Shape (Index No. 423) Lb/ft 385
Concrete, Structural Lb/cf 150
Future Wearing Surface Lb/sf 15
Soil, Compacted Lb/cf 115
Bridge Supported Utilities Lb/sf o'
Bullet Railing (Index 822) Lb/ft/rail 10

! Standard conduit in barrier, therefore no additional loading is included. All other utilities assumed to be relocated off the proposed bridge.

Live Load:

e HL-93
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3.2.5 Material Properties

Concrete

Table 4
Material Properties

Minimum 28-day Compressive .
Location

Strength (ksi)
v f'c=5.5 Traffic Barriers & Box Culvert

Reinforcing

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

3.2.12

3.2.13

3.2.14

ASTM A615-05, Grade 60

Environmental Classification

Substructure: Moderately Aggressive

Hydraulics

A final hydraulics analysis will be performed during the design phase.

Bridge Drainage

There are no deck drains located on the existing bridge. Bridge drainage will be collected at
the ends of the proposed bridge.

Utilities

Coordination is required during final design to determine whether to accommodate the utilities
on the bridge or to provide separate support structures.

Bridge Lighting

No lighting has been identified at this time.

Signage

No signage is currently identified for the new bridge.

Noise Walls

No noise walls are required for this project.

Retaining Walls

Wingwalls on box culvert will be utilized to retain the roadway fill.

Aesthetics

There are currently no aesthetic guidelines for this project. Therefore, Level One aesthetic
criteria will be used.
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3.2.15 Traffic Data
o The collection of traffic data was not carried out for this study.
e Posted Speed = 35 mph
e Design Speed = 45 mph
3.2.16 ADA
e Proposed Longitudinal and Lateral grades are well within the ADA guidelines.
o No special measures will be required.
3.2.17 Load Rating

e The load rating will be provided per the latest FDOT criteria.
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Section 4 Maintenance of Traffic

During construction of the new Sunset Point Road Bridge over Spring Branch Creek, Sunset Point
Road will need to be closed to traffic. To accommodate vehicles traveling west on Sunset Point Road,
the recommended detour will reroute traffic north of the bridge culvert along N. Betty Lane to Union
Street, and back south along Douglas Avenue to Sunset Point Road. For vehicles traveling east on
Sunset Point Road, the recommended detour will reroute traffic south along Douglas Avenue to
Overbrooke Avenue, then north along N. Betty Lane to Sunset Point Road. These recommended
detours are depicted in Figure 10.

Figure 10 — Sunset Point Road Detours
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Section 5 Development of Bridge Alternatives

5.1 BRIDGE ALTERNATIVES

The proposed bridge layout is based on the roadway and Spring Branch Creek layout as shown in
Appendix A. The 2009 PER evaluated four feasible bridge types for this crossing. A summary of
these alternatives along with a relative percentage cost difference between the four alternatives is
presented below in Table 5.

Table 5
2009 PER Bridge Alternatives Evaluated

Prestressed Concrete Slab  Prestressed Concrete  Cast-in-Place Dual Cell 12’ x 9’
Units, Transversely PT'd Slab Units with 5” Concrete Flat Cast-in-Place
with 2” Asphalt Overlay  Cast-in-Place Topping Slab Concrete Box Culvert
% Above
Minimum 18% 17% 22% 0%
Alternative

The 2009 PER concluded that the cast-in-place box culvert alternative was approximately $100,000
less expensive than the prestressed concrete slab unit with 5” topping alternative. Based on the
hydraulic analysis performed by Interflow, a dual cell 10’ x 10" concrete box culvert is the preferred
alternative hydraulically. As discussed in Section 2.6.2, using dual boxes will allow for restriction
plates to be used in order to control the flow through the culvert. Thus, the dual celled bridge
culvert is the recommended alternative for Sunset Point Road over Spring Branch Creek based
on cost and hydraulic considerations.

5.2 BOX CULVERT COST ESTIMATE

Table 6 below summarizes the costs associated with the proposed dual cell cast-in-place box culvert.

Table 6
Estimated Bridge Probable Construction Costs

10’ x 10’ Dual Cell CIP Box Culvert ‘

Structure/Roadway $406,259
Removal/Relocation of Existing Structures * $41,220
Construction over Water 3% Premium * $13,424
Estimated Bridge Construction Cost Subtotal $460,903
Contingency (25% of Total) 2 $115,226
Estimated Bridge Probable Construction Cost $576,129

1 A construction over water premium of 3% is used as recommended by FDOT.
2 A contingency to account for project unknowns of 25% is included.
> Includes relocation of existing pedestrian truss bridge.
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Based on Table 6, the estimated Bridge Probable Construction Cost is approximately $576,129 for the
recommended (10° x 10° dual cell CIP box culvert) alternative. This estimate does not include
environmental mitigation, utility relocations, roadway/drainage improvement costs and engineering
design fees.
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Appendix A

Plan and Elevation Drawing
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Cost Estimate
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Sunset Point Road over Spring Branch Creek - Phase Il Bridge Report

Estimated Bridge Probable Construction Costs

Cast-in-Place Concrete Box
Culvert (Dual 10' x 10')

Structure/Roadway $406,259
Re'mF)vaI/Relocatlon of $41,220
Existing Structures
Construction over Water
(3% Premium) »13,424
Estimated Bridge
Construction Cost $460,903
Subtotal
Continency $115,226
(25% of Total) ’
Estimated Bridge
Probable Construction $576,129
Cost




Sunset Point Road over Spring Branch Creek - Phase Il Bridge Report

Removal of Existing Structure

Total Cost = $41,220

Culvert & Pedestrian Truss Bridge

Concrete Portion

Length Width A
Component e(rff,) (Ift) (;E? Cost/SF * Total Cost
Pedestri
edestrian $15,000 $15,000
Bridge
Culvert 19.000 23.000 437.000 S60 $26,220

* = FDOT range is $35-560/SF. Use high range due to small quantity involved over water.

Pedestrian bridge involves removal of substructure and relocation of truss to a site
specificed by Pinellas County. Assumed cost shown is lump sum.




Sunset Point Road over Spring Branch Creek - Phase Il Bridge Report

Cast-in-Place Concrete Box Culvert (Dual 10' x 10')

| Total Cost = $406,259

Culvert
Barriers (Along Wingwalls & Headwall)
Weight Total Wt. Vol

Component Linear Feet (:/Ifgt) O(Iis.) CECUYTe Cost/CY | Total Cost

32" Vertical
Shape Barrier 74 385 28490 7.035 $450 $3,165.56

(Left)

32" Vertical

Shape Barrier 74 385 28490 7.035 $450 $3,165.56
(Right)
Box Culvert
Concrete Portion Reinforcing Steel Portion
Length Width Thickness Volume Rebar Wt.
C t Cost/CY | Total Cost Cost/Lb. | Total Cost
omponen () () (ft) () ost/ otal Cos (Lbs.) ost/ otal Cos
Culvert --- 321.190 $961 | $308,663.59 56080 $0.92 $51,593.60
Roadway
* %
Component Length Length Cost/mile Total Cost
(ft) (mi)

Urban Arterial 22.729 0.004 $9,215,602 $39,671.01

** = Length used is from begin bridge to end bridge limits
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SECTION 1
EXECUTIVE SUMMARY

1.1 BRIDGE REHABILITATION VERSUS REPLACEMENT

Lochner performed an initial evaluation of the following bridge documents provided by
Pinellas County:

e 2006 and 2009 Bridge Inspection Reports by Ayres Associates, Inc.
e Sunset Point Road Bridge Existing Utility Report

e Topographic Survey Detail Sheet from Station 135+00 to Station 141+00 by
McKim & Creed

e 2009 Preliminary Engineering Report (PER) [Sunset Point Road from U.S.
Alternate 19 to Keene Road] by American Consulting Engineers, Inc.

In evaluating the overall bridge condition, the Numerical Condition Rating values from 2006
show the overall condition of the bridge is between satisfactory and good; however, failure of
the southern bridge rail noted in 2009 would impact this rating. There is concern about
erosion of the channel bottom and its effect on the footing. Additionally, the existing bridge
is functionally obsolete with inadequate lane widths and substandard traffic railings.

Other factors besides the condition of the bridge have been taken into account when
determining if the bridge should be rehabilitated or replaced. The proposed intersection
improvement project at Sunset Point Road and North Betty Lane will increase the width of the
roadway. Currently, the bridge carries two lanes and has an overall width of approximately
23 feet. The proposed bridge will carry three lanes of traffic, accommodate bikes and
pedestrians and have an approximate width of 59 feet. Major widening of an older structure is
not typically recommended especially when existing plans are not available.

Another factor to be considered is the current hydraulic opening of the bridge. Based on
previous studies and the Stevenson Creek Watershed Management Plan, the existing bridge
has been identified as a major cross-drain within the Sunset Point Road corridor. In order to
reduce existing flooding issues upstream the opening must be increased. Widening the
existing bridge will not help resolve these issues.

Based on the information evaluated in Section 4 of this report, a bridge replacement is the
recommended alternative.

1.2 NEXT STEP

The next step of this evaluation is to develop a Bridge Replacement Study Report that will
evaluate a minimum of two bridge options, provide documentation for the maintenance of
traffic, bridge scour, environmental, utilities and an estimated construction cost.
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SECTION 2
INTRODUCTION

2.1 PROJECT LOCATION AND DESCRIPTION

The Sunset Point Road Bridge (No. BR0003) over Spring Branch Creek, Figure 2-1, is
located on Sunset Point Road less than 200 feet west of North Betty Lane and approximately
1200 feet east of Douglas Avenue in Clearwater, Florida. The structure provides east/west
access along Sunset Point Road. The existing bridge is proposed to be rehabilitated or
replaced as part of an intersection improvement project at Sunset Point Road and North Betty
Lane. Based upon the bridge typical section shown in the 2009 PER, the future bridge width
needs to be 58°-10” in order to accommodate the proposed roadway improvements along
Sunset Point Road.

Bridge No.
BR0003

Figure 2-1 — Project Location Map
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Figure 2-2 — Bridge Location Map

2.2 EXISTING SUNSET POINT ROAD BRIDGE (BRIDGE NO. BR0003) OVER
SPRING BRANCH CREEK

The existing two-lane bridge over Spring Branch Creek carries one lane of traffic in each
direction, EB and WB. The structure is a cast-in-place concrete arch culvert. It has a span
length of 19 feet and is approximately 23 feet wide. The typical section consists of two 9°-3”
lanes with 1’-3” shoulders and 8” wide concrete barriers. Existing bridge plans are not
available and the year of construction is unknown. Based on inadequate lane widths and
substandard traffic barriers the bridge is functionally obsolete.

There is a prefabricated truss pedestrian bridge (PB0015) to the south of the vehicular bridge
to accommodate pedestrian traffic. The pedestrian bridge is approximately 110-feet long and
there is approximately 20-feet of separation between the vehicular and pedestrian bridges.

The 2009 Bridge Inspection Report has a section pertaining to scour evaluation.
Measurements from the top of the bridge railing to the ground line below were taken at three
locations each along the north and south railings. Table 2-1 compares measurements from

LC IER 22



Bridge Replacement Study Sunset Point Road, Clearwater
Sunset Point Road Bridge Pinellas County

2006 and 2009. Based upon the measurements reported, there was 0.3 feet of scour at
midspan on the left side while there was 0.8 feet of buildup on the right side.

Table 2-1: Scour/Buildup Measurements

Scour/Buildup Evaluation

i e ge | RIQ ge
Location 5 »006 | 9/2000 2/2006 | 9/2009
Abutment1 | 134 | 13.2 14.2 148
Midspan 16.8 17.1 17.6 16.8
Abutment2 | 13.7 | 13.0 12.9 13.0
Waterline at | ;54 | 454 171 163
Midspan

2.3 PURPOSE OF BRIDGE REPLACEMENT STUDY

The purpose of this Bridge Replacement Study will be carried out in three phases, and
described as follows:

Table 2-2: Staged Approach
Stage Scope of Work Status

Stage 1 Evaluation to focus on determining if a Bridge Rehabilitation versus Current Task
Replacement can be considered at this location.

Stage 2 Develop a Bridge Replacement Study Report that will evaluate a Future Task
minimum of two bridge options, provide documentation for Assignment
maintenance of traffic, bridge scour, environmental, utilities and an
estimated construction cost.

Stage 3 Develop Final Design Plans Future Task
Assignment
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SECTION 3
EXISTING CONDITIONS

3.1 ROADWAY

The roadway approaching the bridge, Figure 3-1, has a pair of 10-foot lanes with 2-foot
shoulders and consists of an asphalt surface. The posted speed for this area is 35 mph. Based
on the right-of-way mapping provided in the 2009 PER, there is an 80-foot right-of-way
envelope (30-feet to the north of the survey baseline and 50-feet to the south of the survey
baseline) along Sunset Point Road between North Betty Lane and Macomber Avenue.

Figure 3-1 — Roadway Typical Section
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Figure 3-2 — Bridge Typical Section

3.2 SURVEY

No survey work was performed as part of this Stage 1 assignment; however, the 2009 PER
does include a topographical survey from McKim & Creed.

3.3 UTILITIES

Based on our field review, the Sunset Point Road Bridge Existing Utility Report and a utility
design ticket, the following utilities were observed:

e Overhead electric (Progress Energy) running parallel to the south fascia of the
bridge and just north of the existing pedestrian bridge.

e Overhead electric (Progress Energy) running parallel to North Betty Lane to the east
of the bridge.

e Gas marker (City of Clearwater Gas) near the Sunset Point Road / Macomber
Avenue intersection located northwest of the bridge. Based on the 2009 PER
topographical survey, this utility runs north/south and does not cross the bridge.
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12 inch water line (City of Clearwater Water) running parallel to the north fascia of
the bridge. The Sunset Point Road Bridge Existing Utility Report also indicates the
presence of a 20 inch water line crossing Spring Branch Creek near the southern
right-of-way. The pipe was not observed during field reviews.

12 inch steel casing (Verizon) running parallel to the north fascia of the bridge
containing two copper cables and one fiber optic cable. The Sunset Point Road
Bridge Existing Utility Report also indicates the presence of Verizon fiber optic
cable in 1.25” subduct and two aerial copper lines on the south side.

Three inch diameter pipe running parallel to the north fascia. Based on our
experience with utilities in the area, we suspect this is a Verizon duct containing
cable, fiber and/or phone lines. A final determination will be made during final
design.

CATV/Fiber (Brighthouse Networks and Knology Broadband of FL) running
parallel to the south fascia of the bridge on the same poles occupied by the Progress
Energy overhead electric.

3.4 GEOTECHNICAL

No geotechnical work was performed as part of this Stage 1 assignment; however, the 2009
PER does include a preliminary geotechnical report from PSI, Inc. dated March 6, 2008.
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SECTION 4
BRIDGE ASSESSMENT

This section documents the evaluation and condition assessment of the bridge, leading to a
rehabilitation or replacement recommendation.

4.1 INITIAL STRUCTURAL EVALUATION
Lochner performed an initial evaluation of the following bridge documents:
e Bridge Inspection Reports dated 2/24/2006 and 9/15/2009

e 2009 Project Engineering Report for Sunset Point Road from U.S. Alternate 19 to
Keene Road

Neither existing plans nor repair plans for this bridge are available. Based on the above
documentation and field reviews, the following assessments can be made as shown in the
following sections.
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4.2 OVERALL BRIDGE CONDITION

Table 4-1: Overall Bridge Condition

Approach Roadway Major Features | Channel Major Features |

il Element Title NCR il Element Title NCR

No. No.

Approach Roadway Overall Channel and Channel
G4.00 Rating ! G5.00 Protection Overall Rating !
Retaining Walls/Approach
G4.02 Slopes/Embankments/Shoulders 6 G5.03 Embankment/Slopes 7
G4.03 Roadway - Transition 7 G5.04 | Degradation/Aggradation 6
G4.04 Guardrails 6 G5.05 Alignment 7
G4.05 Roadway Alignment 8 G5.06 Flow 7
Non-Structural Features | Culvert |
BMIS . BMIS .

No. Element Title NCR No. Element Title NCR
G6.03 | Striping (Roadway Reflective) 3 G7.00 Culvert Overall Rating 7
G6.04 Reflectors 3 G7.01 Deck Slab (Top) 7
G6.09 Deck Cleanness 4 G7.02 Deck Slab (Underside) 6

G7.05 Wing Walls 7

G7.06 Floor Slabs 6
Handrails/Bridge

Gr.07 Rails/Sidewalks 4

The 2006 and 2009 Bridge Inspection Reports were reviewed and then compared with notes
from field reviews. The Numerical Condition Rating (NCR) values above are from the 2006
Bridge Inspection Report and are based on a range from 0 (Failed Condition) to 9 (Excellent
Condition). Based on the values shown above, the overall condition of the structure is
between satisfactory and good.

The low ratings of the non-structural features can be rectified easily so they are of little
concern when discussing whether or not the structure should be rehabilitated or replaced.
Several relevant deficiencies in the structure based on the 2006 Bridge Inspection Report are:

e (7.02 — Deck Slab (Underside): The longitudinal construction joints at the centerline
of the structure and at the north and south faces are cracked up to 1/16” wide allowing
minor water seepage.

e G7.06 — Floor Slabs: The channel bottom has concrete debris that appears to be the
floor slab that once lined the bottom. Due to unknown events or possibly scour, the
floor slab appears to be collapsed and displaced. The footings are exposed up to 2.5
feet high.

e (G7.07 — Handrails/Bridge Rails/Sidewalks: Both bridge rails have numerous spalls.
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During the field reviews, we noted severe vehicular impact damage, Figure 4-1, at the east
end of the southern bridge rail. This damage was identified in the 2009 Bridge Inspection
Report. The bridge rail has diagonal cracking through the entire barrier. This failure
mechanism is consistent with what would be expected according to yield line theory of barrier
walls with impact near the end of the wall. The bridge railings do not meet current crash load
requirements and are considered to be substandard and obsolete.

Figure 4-1 — Bridge Barrier Impact Damage

As a result of the scour and buildup noted in Section 2.2, there was a change in the NBI rating
for the channel. The 2006 Bridge Inspection Report gave the channel a rating of 7 (minor
damage) while the 2009 Bridge Inspection Report gave the channel a rating of 6 (bank
slumping).

The year of construction and the existing bridge plans are not available. Without this
information, calculating the load rating for this structure via traditional methods is not
possible.  Non-destructive testing techniques would need to be employed in order to
determine the spacing, size and yield strength of the reinforcing steel in the structure along
with the concrete compressive strength. Concrete cores would also be needed at regular
intervals to determine the thickness of the culvert.
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4.3 OTHER CONSIDERATIONS

In addition to the bridge condition, other considerations must be considered when determining
whether the bridge should be rehabilitated or replaced.

As previously discussed, the current overall bridge width is approximately 23 feet. The
proposed intersection improvement project at Sunset Point Road and North Betty Lane will
increase the width of the roadway and also provide bike and pedestrian accommodations on
both sides of the road. Currently, only pedestrian and bike accommaodations are available on
the south side via use of the pedestrian bridge. The 2009 PER proposed the upgraded
roadway section over Spring Branch Creek consist of two thru lanes, a turn lane, bike lanes,
sidewalks and crashworthy barriers. The proposed overall bridge width is 58°-10”. The
existing structure would need to be widened to both sides in order to accommodate the
proposed roadway typical section. Major widening of older structures is typically avoided
especially when plans are not available to determine the existing structural capacity.

The hydraulic opening of the existing bridge is another factor that needs to be considered.
Based on the 2009 PER and the Stevenson Creek Watershed Management Plan, the existing
bridge has been identified as a major cross-drain within the Sunset Point Road corridor. The
2009 PER suggests a hydraulic opening of 27 feet will be required in order to help alleviate
the existing flooding issues. Based on this, the existing bridge provides an inadequate
hydraulic opening since it has a span of 19 feet. Thus, widening of the existing bridge would
not help alleviate this problem.
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SECTION 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL
Based on the items evaluated in Section 4, a bridge replacement is recommended.

5.2 CURRENT RECOMMENDATIONS
The following is the recommended approach to developing the bridge replacement plans for
this project:

Table 5-1: Staged Approach
Stage  Scope of Work Status

Stage 1 Evaluation to focus on determining if a Bridge Rehabilitation versus Completed
Replacement can be considered at this location.

Stage 2 Develop a Bridge Replacement Study Report that will evaluate a Next Task
minimum of two bridge options, provide documentation for Assignment
maintenance of traffic, bridge scour, environmental, utilities and an
estimated construction cost.

Stage 3 Develop Final Design Plans Future Task
Assignment
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Appendix D

Reference Documentation

[SEE ATTACHED CD]
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MEMORANDUM (DRAFT)

TO: John Kenty (HW Lochner)

FROM: John Loper and Daniel Parsons (Interflow)

DATE: July 12, 2013

RE: Hydrologic and Hydraulic Modeling Services, Sunset Point Road Bridge

over Spring Branch and Related Improvements

Interflow Engineering, LLC (Interflow) was retained by HW Lochner to provide hydrologic
and hydraulic modeling services related to the replacement of the Sunset Point Road Bridge
over Spring Branch and related upstream and downstream hydraulic improvements. It is our
understanding that the Sunset Point Road Bridge is scheduled to be replaced as part of the
planned improvements to the intersection of Sunset Point Road and Betty Lane, within
unincorporated Pinellas County. Interflow used the Interconnected Pond Routing model
prepared for Stevenson Creek Watershed Management Plan to evaluate a number of
alternative scenarios described hereafter.

1. Objectives
The objectives of this study are to develop recommendations for the following:

1. Proposed dimensions of a new bridge culvert under Sunset Point Road at Spring
Branch. The new bridge culvert must have the capacity to convey ultimate flows
resulting from current and future projects recommended in the 2001 Stevenson
Creek Watershed Management Plan.

2. Dimensions of a temporary restriction to be placed over the proposed new bridge
culvert under Sunset Point Road. The dimensions of the temporary restriction are to
be based on the assumption that the private crossing immediately upstream of
Sunset Point Road will be removed as part of this project. The removal of this
crossing was recommended in the Stevenson Creek WMP.

3. Per arequest by the City of Clearwater, proposed dimensions of potential future
upsizing of the box culvert under Betty Lane at Spring Branch, in conjunction with
raising the elevation of the Betty Lane. Betty Lane would be raised in order to meet
the desired flood protection level of service for a 25-year design storm event.

2. Background

Parsons Engineering Science (Parsons) completed the Stevenson Creek Watershed
Management Plan (SCWMP) for the City of Clearwater in August of 2001. As part of the
SCWMP, Parsons developed an ICPR model of the Stevenson Creek Watershed to analyze
the existing conditions and to evaluate proposed improvements within the watershed to
improve the flood protection level of service (FPLOS). Several of the proposed projects are
within the Spring Branch Subwatershed. The SCWMP did not consider any improvements
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to the Sunset Point Road or Betty Lane crossings of Spring Branch. However, the SCWMP
did recommend removal of a private culvert crossing immediately upstream of Sunset Point
Road.

Recently, King Engineering Associates used the SCWMP ICPR model to compare existing
and proposed conditions for the ‘Idlewild and the Mall Sanitary Sewer System and
Woodlawn Stormwater Improvements’ and the ‘Woodlawn Terrace Floodplain Storage
Project’ for the City of Clearwater. King updated the existing conditions model based on
newer survey to establish a new baseline for their comparisons. King also developed a
model representing the proposed conditions.

The proposed Woodlawn Stormwater Improvements and Woodlawn Terrace Floodplain
Storage Projects are modified versions of projects recommended in the 2001 SCWMP.
Because these two projects are upstream of the crossings at Sunset Point Road and Betty
Lane, it was necessary to consider the effect these projects will have on proposed
conditions within Spring Branch. The design recommendations for the crossings at Sunset
Point Road and Betty Lane also considered the remaining potential future projects identified
in the SCWMP that would have the potential for increasing flow rates within Spring Branch.
Please refer to the Stevenson Creek Watershed Management Plan Final Report (Parsons
Engineering Science, August 2001) for more information on the SCWMP.

3. Data Collection and Review

Interflow obtained and reviewed the following relevant documents and information:

¢ Final Construction Plans for Idlewild and the Mall Sanitary Sewer System and
Woodlawn Stormwater Improvements, prepared by King Engineering for the City of
Clearwater

o 60% Design Drawings for Woodland Terrace Floodplain Storage, also prepared by
King for the City of Clearwater

e Woodlawn Terrace Floodplain Storage Project - 60% Drainage Documentation
(September 2012)

e Existing and proposed conditions ICPR models, reflecting the two improvements
listed above, as prepared by King Engineering

¢ 2009 McKim&Creed Survey depicting Spring Branch from upstream of Betty Lane,
downstream to include the Douglass Avenue crossing.

On May 14, 2013, Interflow conducted field reconnaissance of the project area to verify
whether or not the existing conditions model was an accurate representation of current
conditions. Interflow noted that the culvert under Betty Lane had an incorrect size in the
model. Recent survey data from November, 2011 was evidently used in the existing
conditions model; however, the 2011 measurement did not account for the skew angle of
the box culvert, and therefore over-represented the effective width. Figure 1 shows the box
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culvert under Betty Lane. Figure 2 shows the existing concrete arch culvert under Sunset
Point Road.

Figure 3 shows the private crossing proposed to be removed. The private crossing was
identified in the SCWMP as a major restriction to flow, which contributes to upstream
flooding problems.

Figure 1. Box Culvert under Betty Lane at Spring Branch

Page 3 of 10



Hydraulic Modeling for Sunset Point Bridge at Spring Branch Draft Technical Memorandum

Figure 2. Concrete Arch under Sunset Point Road

Figure 3. Private Crossing Immediately Upstream of Sunset Point Road
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4. Modeling Scenarios

Multiple scenarios were analyzed as part of this project described in Table 1 below:

Table 1 — Description of Model Runs

Model Run

Description of Model / Revisions

Stevenson Creek
Existing Conditions

Existing conditions when the Stevenson Creek Watershed
Management Plan (SCWMP) was completed (2000-2001).

Stevenson Creek Alt-1

Proposed conditions based on the SCWMP

Woodlawn Terrace
Projects ‘Post’ (King
Engineering)

Proposed Conditions provided to Interflow with the below
updates.

¢ Revised span (P0600) based on field measurements to
account for the skew angle of the box culvert.

e Revised the inverts (P0600) on the box culvert under
Betty Lane; the inverts were reversed from the “Idlewild
and the Mall Sanitary Sewer System and Woodlawn
Stormwater Improvements” plan data.

Run 1 (revised existing
conditions)

Pre-conditions model provided by King Engineering with minor
updates.

¢ Revised span (P0600) based on field measurements to
account for the skew angle of the box culverts.

¢ Revised the inverts (P0600) on the box culverts under
Betty Lane, the inverts were reversed from the “Idlewild
and the Mall Sanitary Sewer System and Woodlawn
Stormwater Improvements” plan data.

¢ Revised invert of the weir across Betty Lane based on
the existing grade shown on the “Idlewild and the Mall
Sanitary Sewer System and Woodlawn Stormwater
Improvements”. (Note that this weir is 50’ compared to a
300’ weir in Stevenson Creek Alt-1 model.)

¢ Revised weirs over Springtime Ave. and Douglas Ave. to
reflect the guardrails restricting flow.

Run 2 (updated future
conditions for Spring
Branch, as contemplated
in SCWMP; Sunset Point
and Betty Lane crossings
not included)

Proposed conditions model provided by King Engineering that
represents the “Idlewild and the Mall Sanitary Sewer System
and Woodlawn Stormwater Improvements” and the Woodlawn
Terrace Floodplain Storage (this represents project 1D and a
portion of 1C from the SCWMP). Additional proposed
conditions were added to the model described below.

e Made same changes mentioned above to Runl.
e Revised culverts under Springtime Avenue and Douglas
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Avenue to 9’ x 9’ twin box culverts. Note: Project 1B of
the SCWMP specified 12’ x 9’ box culverts. Smaller
culverts are possible because of the addition of the
Woodlawn Terrace Floodplain Storage Project.

¢ Removed Private Drive culvert (P0580) and weir overtop
(WOF0580). Re-routed subbasin BO580 to N0O570 and
changed downstream link of C0590 to N0570 and
extended the channel length.

¢ Revised channel downstream of Kings Highway to reflect
proposed conditions for project 1A in the SCWMP.

e Revised culverts and channel overflows upstream of
Highland Ave. to represent the proposed conditions of
1A in the SCWMP.

e Added Glen Oaks Park

Run 3 (Sunset Point
Crossing Ultimate Size)

Starting with Run 2, added proposed bridge/culvert under
Sunset Point Road; upsized to twin 10'’x10’ box culverts

Run 4 (Raise Betty Lane
and Upsize Culverts)

Starting with Run 3, revised culvert under Betty Lane to twin 8’ x
8 box culverts and raised the roadway weir overtopping
elevation by 2’.

Run 5 (Sunset Point Rd
crossing, and removal of
private drive, interim
configuration)

Starting with Run 1, revised to reflect interim configuration (no
downstream improvements)

e Removed Private Drive (P0580) between Betty Lane and
Sunset Point Road.

e Upsized the culvert under Sunset Point Road to 10°’x10’
twin box culvert but with restricting plates designed to
avoid downstream impacts. The restriction would
require blocking one 10” x 10’ culvert off completely, and
installing a steel plate (or equivalent) across the top 4.5
feet of the second culvert to leave an opening that is 10
feet wide and 5.5 feet high.

Run 6 (Sunset Point Rd
crossing only)

Starting with Run 1, revised to reflect interim configuration (no
downstream improvements)

e Upsized the culvert under Sunset Point Road to 10°’x10’
twin box culvert (no restricting plate)

Locations of the project features described in the table above are shown on the 11 x 17 map
attachment at the end of this memorandum.

Page 6 of 10




Hydraulic Modeling for Sunset Point Bridge at Spring Branch Draft Technical Memorandum

5. Results and Recommendations

Based on the results of our modeling analysis, the recommended design parameters of the
proposed crossings at Sunset Point Road and Betty Lane over Spring Branch are as
follows:

e Sunset Point Road Crossing over Spring Branch:
o Dimensions: 10’x10’ twin box culverts
o Upstream invert: 2.5 NGVD29
o Downstream invert: 1.5 NGVD29

o Restriction plates required if private crossing upstream is also removed as
part of current project (refer to ‘Run 5’ description in Table 1).

e Potential Future Betty Lane Crossing over Spring Branch:
o Dimensions: 8’ x 8’ twin box culvert
o Upstream invert: 3.41' NGVD 29
o Downstream invert: 2.21’ NGVD 29

Because the private culvert crossing immediately upstream of Sunset Point Road is a major
flow restriction, upsizing only the Sunset Point Road crossing of Spring Branch would have
minimal effect on downstream or upstream flood elevations (Run 6). However, if the private
culvert crossing between Betty Lane and Sunset Point Road is also to be removed as part of
the current project, the culvert under Sunset Point Road will need to be restricted in order to
minimize impacts downstream (Run 5). At Sunset Point Road, the twin box culverts will
need to be restricted to create a single opening at the upstream face of the culvert that is 10’
wide by 5.5 high. The restriction would have to remain in place until downstream
improvements in Spring Branch, including replacement of the bridges at Douglass Avenue
and Springtime Avenue, are constructed.

Tables 2 and 3 provide the results of Runs 1 through 6 for the 25- and 100-year storm
events, respectively. Comparisons between Runs 2 through 6 and the updated existing
conditions (Run 1) are also provided. Referenced model node locations are indicated on the
map attachment.
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Table 2 — 25-year Peak Flood Levels and Comparisons

25-Year Peak Stages, Ft NGVD 29 Differences, Feet
Node |Runl |Run2 |Run3 |Run4 |[Run5 |Run6 [Run2-Runl|Run3-Runl |[Run4-Runl |Run5-Runl |Run6-Runl
NO500 6.22 6.22] 6.22] 6.31] 6.23] 6.21 0 0.01 0.1 0.01 0.00
N0510 6.75| 7.02] 7.02] 7.23] 6.79] 6.74 0.29 0.29 0.5 0.04 0.00
N0520 6.79] 7.14] 7.14) 7.35] 6.84] 6.79 0.36 0.36 0.57 0.05 0.00
NO0530 9.43] 7.34] 7.34 7.73] 9.68] 9.41 -2.04 -2.04 -1.65 0.25 -0.02
N0540 10.65] 7.87] 7.87 8.61) 11.00] 10.63 -2.72 -2.72 -1.97 0.35 -0.02
NO0550 10.76] 8.26] 8.26] 8.95] 11.10] 10.73 -2.43 -2.43 -1.74 0.34 -0.02,
NO0560 10.81) 8.67] 8.67] 9.26] 11.14] 10.78 -2.07 -2.07 -1.48 0.33 -0.02
NO0570 10.940 9.42 8.8 9.34] 12.16] 10.82 -1.46 -2.07 -1.53 1.22 -0.11
N0590 13.06) 10.74] 10.7] 11.01) 12.39] 12.76 -2.13 -2.16 -1.85 -0.67 -0.31]
N0600 13.69] 12.96] 12.94] 12.4] 13.57] 13.68 -0.77 -0.79 -1.33 -0.12 0.00
N0610 13.84) 13.3] 13.29] 12.98 13.74] 13.84 -0.58 -0.59 -0.9 -0.10 0.00
N0620 14.15| 13.47] 13.45] 13.19] 14.13] 14.15 -0.71 -0.72 -0.98 -0.02 0.00]
N0630 15.21) 13.57] 13.56] 13.34) 15.21] 15.20 -1.64 -1.65 -1.86 0.00 0.00]
N0680 13.85| 13.35] 13.34| 13.05| 13.75| 13.84 -0.54 -0.55 -0.83 -0.10 0.00
N0690 13.85| 13.35] 13.34] 13.05[ 13.75| 13.84 -0.54 -0.55 -0.83 -0.10 0.00]
NO0740 13.86] 13.37] 13.36] 13.08) 13.77] 13.86 -0.53 -0.54 -0.82 -0.09 0.00]
NO0750 13.86] 13.37] 13.36] 13.08) 13.77] 13.86 -0.53 -0.54 -0.82 -0.09 0.00
NO0760 14.21) 14.12] 14.11] 14.06) 14.18| 14.21 -0.11 -0.11 -0.16 -0.03 0.00]
NQ765 14.30) 14.23| 14.23| 14.18) 14.27] 14.30 -0.09 -0.09 -0.14 -0.03 0.00]
NO0768 14.21) 14.06] 14.05] 14.01) 14.18] 14.20 -0.17 -0.17 -0.21 -0.03 0.00
NO0770 14.38| 14.33| 14.33] 14.29) 14.35| 14.37 -0.06 -0.06 -0.11 -0.03 0.00
NO775 15.60f 15.38| 15.38] 15.36] 15.59] 15.59 -0.22 -0.22 -0.25 -0.01 -0.01
NO0780 15.74] 15.5| 15.5| 15.47] 15.73| 15.73 -0.24 -0.24 -0.27 -0.01 -0.01
NO0790 15.90| 15.67| 15.67| 15.64) 15.89] 15.89 -0.24 -0.24 -0.27 -0.01 -0.01]
N0910 20.59] 16.92| 16.92 16.91] 20.59] 20.59 -3.67 -3.67 -3.69 0.00 0.00]
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Table 3 — 100-year Peak Flood Levels and Comparisons

100-Year Peak Stages, Ft NGVD 29 Differences, Feet
Node |Runl |Run2 [Run3 |Run4 |[Run5 |Run6 |Run2-Runl |Run3-Runl|Run4-Runl|Run5-Runl|Run6-Runl
NO500 7.35 7.44] 7.44] 7.46| 7.35| 7.35 0.1 0.1 0.11 0.00 0.00
N0510 8.32 9.67| 9.66] 9.64] 8.28[ 8.31 1.36 1.36 1.33 -0.04 -0.01]
N0520 8.33 9.7 9.7 9.67] 8.29] 8.32 1.38 1.38 1.36 -0.04 -0.01]
NO0530 11.12 10.65| 10.65] 10.59| 10.96 11.11 -0.45 -0.45 -0.51 -0.16 -0.01
N0540 12.28| 11.93| 11.92| 11.82| 12.14| 12.27 -0.34 -0.34 -0.44 -0.14 -0.01
NO550 12.35( 12.08] 12.08] 11.97| 12.21| 12.34 -0.25 -0.25 -0.36 -0.14 -0.01
NO0560 12.37( 12.13] 12.12| 12.02| 12.23| 12.36 -0.22 -0.23 -0.33 -0.14 -0.01
N0570 12.47 12.28| 12.25| 12.14] 15.13 12.43 -0.17 -0.2 -0.31 2.66 -0.04]
N0590 15.28| 12.62| 12.59] 12.49| 15.18 15.23 -2.6 -2.62 -2.72 -0.10 -0.05
N0600 15.39( 14.14] 14.13| 14.04] 15.34 15.38 -1.22 -1.23 -1.33 -0.05 -0.01
N0610 15.47| 14.42| 14.41] 14.31| 15.42 15.45 -1.09 -1.11 -1.2 -0.05 -0.02
N0620 15.55( 14.57| 14.55| 14.45| 15.50 15.54 -1.03 -1.04 -1.14 -0.05 -0.01
N0630 16.34| 14.65| 14.64] 14.54| 16.35| 16.34 -1.7 -1.71 -1.82 0.01 0.00
N0680 15.48| 14.45| 14.44] 14.34] 15.43| 15.47 -1.08 -1.09 -1.19 -0.05 -0.01
N0690 15.48| 14.45| 14.44] 14.34] 15.43 15.47 -1.07 -1.09 -1.18 -0.05 -0.01
N0740 15.47| 14.46] 14.45] 14.36] 15.42 15.46 -1.05 -1.07 -1.16 -0.05 -0.01
NO750 15.47| 14.47| 14.45| 14.36| 15.42 15.46 -1.05 -1.06 -1.16 -0.05 -0.01
NO0760 15.61| 14.95| 14.94] 14.89| 15.57| 15.60 -0.7 -0.71 -0.77 -0.04 -0.01
NO0770 15.75( 15.21] 15.2| 15.14| 15.71 15.74 -0.58 -0.59 -0.65 -0.04 -0.01]
NO775 17.41| 16.93| 16.92| 16.89| 17.39 17.40 -0.5 -0.5 -0.54 -0.02 -0.01
N0780 17.63| 17.11] 17.11] 17.08| 17.62 17.62 -0.54 -0.54 -0.57 -0.01 -0.01
NO0790 17.76| 17.29| 17.28| 17.25| 17.74| 17.75 -0.49 -0.49 -0.52 -0.02 -0.02
N0910 21.18| 19.82| 19.82| 19.81| 21.17| 21.18 -1.36 -1.36 -1.36 -0.01 0.00,

Level of Service

Run 4, as described in Table 1, considers all of the planned and potential future conveyance
improvements within Spring Branch. As shown in Table 4, the 25-year peak stages
associated with the Sunset Point and Betty Lane crossings of Spring Branch are below the
low edges of pavement. For the 100-year event, the peak stage is less than 0.5’ above the
low edge of pavement at Betty Lane, and well below the low edge of pavement at Sunset

Point Road.

Roadway Location

Low Edge of
Pavement (NGVD29)

25-Year Peak Stage
Run 4 (NGVD29)

100-Year Peak Stage
Run 4 (NGVD29)

Sunset Point at
Spring Branch

16.61

9.34'

12.14

Betty Lane at
Spring Branch

13.61" *

12.4

14.04’

*As proposed in Run 4; approximately 2” higher than existing
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6. Recommendations for Future Study

The SCWMP was completed in 2001. Since that time, several changes have occurred
throughout the watershed; these include some of the projects recommended in the SCWMP,
as well as unrelated municipal infrastructure and land re-development projects. Although
significant efforts were made in this study to update the model in the vicinity of the area of
interest, there is still considerable uncertainty in the model results regarding the future
improvements that will ultimately be required within Spring Branch downstream of Sunset
Point Road. Of particular concern is the reach between Douglass Avenue and the
confluence with Stevenson Creek. The original SCWMP anticipated that some increases in
flood elevation in this reach may be permittable, due to the fact that the regulatory base
flood elevation (governed by storm surge) in this area is several feet higher than the riverine
flood elevations. However, this assumption may have to be revisited in the context of more
current permitting guidelines.

The proposed box culvert dimensions at the Sunset Point Road and Betty Lane crossings of
Spring Branch, as determined herein, will have the capacity to convey the projected future
flows as contemplated in the SCWMP. However, before the restriction plate is removed
from the Sunset Point Road Crossing, a more comprehensive update to the SCWM is
recommended. This update should include all significant changes to the hydrology and
hydraulics within the watershed that have occurred since 2001. In addition, a re-evaluation
of the remaining future projects (those not implemented to date) to consider current
watershed conditions, updated City goals and policies, and the current regulatory
environment is recommended.
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Executive Summary

The Project is located in northwestern Pinellas County. Improvements are being
proposed to meet future traffic demands, provide drainage improvements, and permit
pedestrian and bicycle access along Sunset Point Road (CR 576) from US Alt. 19
(Edgewater Drive) to Keene Road (CR 1). To achieve these objectives, the existing two-
lane, undivided roadway will be modified as follows:

1. East of Edgewater Drive to Douglas Avenue — an 8 ft. sidewalk will be added
along the north side of the proposed 2-lane roadway, and the existing pavement
will be milled and resurfaced.

2. Douglas Avenue to west of Highland Avenue — roadway will be reconstructed to
provide a two-lane roadway with a continuous two-way left turn lane. Also
included are bike lanes and a 5 or 6 ft. sidewalk on each side.

3. Highland Avenue to Keene Road - roadway will be reconstructed to a four-lane
divided section with bike lanes and sidewalk on each side.

Need for Improvement

The existing configuration of Sunset Point Road consists of a two lane roadway section
from Edgewater Drive to west of Keene Road. This portion of Sunset Point Road is over
capacity between Highland Avenue and Keene Road and has a high number of crashes.
Geometric improvements are proposed at the intersections of Sunset Point and Keene
Road and at Highland Avenue. Sunset Point Road also does not offer adequate multi-
modal facilities such as sidewalks and bike lanes to meet the existing demand. The
addition of left turn lanes at Douglas Avenue and North Betty Lane are proposed to
improve safety. The existing bridge structure at Spring Branch Creek along Sunset Point
Road is functionally obsolete with inadequate lane widths, no shoulders, and substandard
traffic railing and is proposed to be replaced with a new bridge culvert .

Existing Conditions

Sunset Point Road is an east-west roadway and is classified as a minor arterial by Pinellas
County. The current two-lane road has lane widths varying from 10 ft. to 12 ft. and has
mainly curbs but no effective gutter pan. Four of the six major intersections within the
corridor (US Alt. 19, Kings Highway, Highland Avenue and Keene Road) have separate
left turn lanes. Left-turn lanes are not currently provided at the intersections of Douglas
Avenue and Betty Lane. Sidewalks exist along portions of the corridor, but are mostly
absent. A pedestrian bridge crosses Spring Branch Creek along side the existing roadway
bridge and joins two segments of sidewalk that end shortly after the crossing. There are
no bike lanes currently on this segment of Sunset Point Road. The Fred E. Marquis
Pinellas Trail crosses the road between Edgewater Drive and Douglas Avenue.

The alignment has two short horizontal curves between Edgewater Drive and Douglas
Avenue which transition the alignment from north to south. The second of the two
horizontal curves is deficient in meeting the requirements for the posted 35 mph speed.
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The existing vertical alignment varies in slopes from 0.3 percent to slopes of over 4
percent.

Sunset Point Road is over capacity within the segment of Highland Avenue and Keene
Road. Based on existing traffic counts, the Average Annual Daily Traffic (AADT) varies
from approximately 6,800 to 17,100 vehicles per day, increasing from west to east along
the corridor. Deficient level of service (LOS) conditions exist at the intersection of
Keene Road (LOS E for peak AM and PM hours).

There are numerous driveways (58) and sidestreets (13) which connect to Sunset Point
Road between Highland Avenue and Keene Road.

The majority of the study area for the Sunset Point Road corridor is within the Stevenson
Creek watershed. This watershed, which is the largest and most urbanized watershed
within the City of Clearwater, drains 6,286 acres in west central Pinellas County. The
Stevenson Creek watershed contains seven sub-watersheds (or sub-basins). Sunset Point
Road, within the project limits, is within two of those seven sub-basins, the Spring
Branch in the western portion of the project and the Upper Spring Branch along the
eastern portion of the project.

Sunset Point Road crosses over the Spring Branch Tributary just west of North Betty
Lane. The Spring Branch Tributary flows southwest into Stevenson’s Creek before its
ultimate outfall into the Gulf of Mexico. The existing roadway passes through three
FEMA floodplain areas (one between US Alternate 19 and Stevenson Avenue, one
between North Betty Lane and Kings Highway, and one near the intersection of Keene
Road).

The existing roadway drainage system along Sunset Point Road consists of mostly
overland flow along the roadway with relative few drainage structures present throughout
the project limits. Erosion and minor flooding conditions exist along the corridor due to
the lack of drainage facilities.

Preliminary Design

Based on the results of the traffic analyses (see the Final Traffic Technical Memorandum
dated May 2008), limitations of the existing right-of-way, and multimodal considerations,
the proposed improvements to Sunset Point Road were divided into three segments.
From Edgewater Drive (US Alt. 19) to Douglas Avenue, a 35 mph design speed and a
two lane, undivided roadway with 11 ft. lanes and an 8 ft. sidewalk is recommended.
From Douglas Avenue to Highland Avenue, a 45 mph design speed and three lane (12 ft.
continuous two-way left-turn lane) roadway with 11 ft. lanes, 4 ft. bike lanes, and 5 ft.
sidewalks is recommended. From Highland Avenue to Keene Road, for safety and traffic
capacity, a four lane divided roadway with 11 ft. lanes, 4 ft. bike lanes, 5 ft. sidewalks,
and a raised 19.5 ft. median is recommended. Additional levels of safety are provided to
the traveling public using Sunset Point Road by limiting the uncontrolled left turn
movements between Highland Avenue and Keene Road, and by providing the mostly
continuous left turn lane between Douglas Avenue and Highland Avenue. The pedestrian

Sunset Point Road — Final Preliminary Engineering Report



and bicycle traffic present within this corridor will also enjoy the benefits of added safety
from the proposed design.

The majority of the roadway improvements will be contained within the existing right-of-
way. Additional right-of-way will be required in the curvilinear alignment area between
US Alternate 19 and Stevenson Avenue due to the narrow width of existing right-of-way.
Three alternative typical sections were considered between US Alternate 19 and Douglas
Avenue. The least impact alternative was selected for this segment. There are five
parcels which will be partially impacted in this area. Between Stevenson Avenue and
Douglas Avenue, there are 11 parcels which will be partially impacted at intersection
corners to allow sufficient turning radii for service vehicles onto and from side streets.
No buildings will be impacted by any of these requirements.

The proposed widening and reconstruction of Sunset Point Road will include a drainage
system with a combination of open roadside swales and closed conduit systems, which
will require curb and gutter inlets and pipes to convey the runoff generated by the road
into the proposed stormwater ponds. From preliminary analysis, two (2) wet-detention
ponds will be required to meet the regulatory requirements for water quality and water
quantity due to the widened roadway. The widened roadway will result in floodplain
encroachment which will need to be compensated for by excavating and creating
floodplain compensation areas within the affected drainage basin. Alternatives for both
the stormwater ponds and floodplain compensation areas have been analyzed and are
detailed in the separate document titled “Alternative Stormwater Management Draft Pond
Siting Report” (August 2008, American Consulting Engineers of Florida, LLC).

The existing bridge over Spring Branch of Stevenson Creek will be replaced to
accommodate the three lane typical section. Four (4) alternatives were considered and
evaluated. The least cost alternative, a dual box culvert structure, is recommended to be
utilized. The box culvert structure will also minimize the construction time and minimize
temporary detours during construction.

Preliminary Costs
A preliminary construction cost estimate was prepared for the Sunset Point Road project.

Based on our recommendations, costs were determined for the proposed construction and
right-of-way acquisition. The breakdown of the cost is as follows:

Roadway Construction $6,422,490
Bridge Culvert $641,054
Signing and Pavement Marking $189,923
Signalization $1,500,000
Construction Subtotal $8,753,467
20% Contingency $1,750,693
Roadway Right-of-Way* $300,000
Ponds, Floodplain Compensation and Mitigation - Right-of-Way* $589,250
Project Grand Total Cost $11,393,410

*Based upon estimated costs by the Pinellas County Real Estate Department.
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Section 1
Introduction

1.1 Purpose

The purpose of this proposed project is to meet current and future traffic demand and
provide drainage improvements and improved multi-modal facilities to the segment of
County Road 576 (Sunset Point Road), from US Alt. 19 (Edgewater Drive) to Keene
Road. This objective will be achieved by milling and resurfacing the existing two lane
roadway from US Alt. 19 to Douglas Avenue, reconstructing the existing two-lane
roadway from Douglas Avenue to Highland Avenue into three lanes, and reconstructing
the existing two-lane roadway from Highland Avenue to Keene Road into four lanes. In
addition, bicycle lanes and/or sidewalks will be added along the entire project, and
improvements to major intersections will be made.

1.2 Project Description

The project is located within an unincorporated area of northwestern Pinellas County and
an incorporated area of the City of Clearwater. The project location spans Sections 1, 2
and 3 of Township 29 S. and Range 15 E. and is approximately 2 miles long (see Figure
1-1 for Project Location Map). Sunset Point Road is a two-lane undivided section with
curb, but no gutter between US Alt. 19 and Keene Road. It is classified as an east-west
urban minor arterial, per Pinellas County, for the entire length of the project. The Fred E.
Marquis Pinellas Trail crosses the project between US Alt. 19 (Edgewater Drive) and
Douglas Avenue.
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Section 2
Need for Improvement

This section addresses the need for roadway improvements. The commission of this
report is a result of increased travel demand along the corridor and aging infrastructure.
In addition, the corridor lacks sufficient multi-modal and stormwater facilities, and has
numerous safety issues which illustrate the need for corrective action along this corridor.

2.1 Deficiencies
Traffic

As shown in the Traffic Technical Memorandum, the signalized intersection of Sunset
Point Road and Keene Road currently operates at LOS “E” during the AM and PM peak
hour periods. The Pinellas County adopted standard is LOS “D” for intersections. The
segment between Highland Avenue and Keene Road is also currently over capacity.
Without geometric improvements, these conditions are expected to operate at an
unacceptable LOS in the future.

Multi-Modal

There is an overall lack of pedestrian facilities (sidewalks) along the corridor. Some
intermittent facilities exist, however; there is no continuity of facilities and with existing
schools and residential communities there is a demand for these facilities. Provisions for
bicycle travel are limited to shared-use of the narrow vehicular travel lanes. With the
location of the Fred E. Marquis Pinellas Trail along the corridor, there is a demand for
bicycle facilities.

Stormwater Facilities

There are few stormwater features along the corridor to provide for the existing
stormwater runoff. There are relatively few drainage inlets (19 total inlets) along the
entire corridor to serve over 90 acres of drainage area which drains along the roadway.
Localized flooding is prevalent along the corridor according to the County’s Highway
Division personnel.

Safety

A review of the crash history along the corridor (see Section 2.2 below) revealed there
were 260 crashes between July 1, 2004 and June 30, 2007.
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2.2 Safety

The existing posted speed limit on Sunset Point Road is 35 miles per hour (mph). The
eastern edge of the corridor is especially congested during peak travel times. Excessive
travel delay influences driver behavior and safe operation of motor vehicles.

The crash history (July 1, 2004 to June 30, 2007) was evaluated along the corridor and is
documented in Section 3.2.3 of the Traffic Technical Memorandum. There were 260
crashes documented over the 3-year period. Rear end, left turn, angle, and bicycle crash
types documented are the predominant crashes along the corridor. Rear-end crashes are
common at signalized intersections and in a corridor with numerous driveways and side
streets with no turn lanes along Sunset Point Road. Most of the crashes (124 total)
occurred between the intersections of Keene Road and Highland Avenue. The lack of
turn lanes, uncontrolled movements, and traffic congestion may be contributing factors.

2.3 Consistency with Transportation Plan

The preliminary engineering and design efforts commissioned by Pinellas County for the
corridor are consistent with the Pinellas County Metropolitan Planning Organization
(MPQ) Transportation Improvement Program, adopted May 11, 2005. This document is
in conformance with, and is a subset of the adopted Pinellas County 2025 Long Range
Transportation Plan (LRTP) modification amended February 13, 2008. The LRTP (see
Figure 2-1) shows a future four lane roadway on Sunset Point Road along a portion of
this corridor, and the analysis shows to provide a four lane roadway from Highland
Avenue to Keene Road.

2.4 Social and Economic Demands

The established community surrounding the project corridor has shaped the character of
the roadway as an east-west commuter route for its local residents. Residential traffic
from adjacent properties and intersecting neighborhood streets travels on the project
corridor to reach employment and service destinations throughout northwest Pinellas
County.

Acceptable levels of service must be maintained for residents, students, recreational
users, and community and emergency service providers. The existing quality of service
provided by Sunset Point Road has some unfavorable social and economic impact (i.e.
increased travel times) on its users through the safety and delay that motorists are
experiencing. The preliminary improvements evaluated in the report for this corridor
consider these social and economic demands.
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Section 3
Existing Conditions

3.1 Roadway

3.1.1 Functional Classification

Sunset Point Road is currently classified as an urban minor arterial per Pinellas County.
The road does not presently serve as a hurricane evacuation route within the project
limits. A map of hurricane evacuation routes is shown in Figure 3-1.

3.1.2 Typical Sections

The existing road is primarily a two-lane section within the majority of the study limits as
shown in Figure 3-2. The lanes are varying in width from 10 ft. to 12 ft. with curbs and
no effective gutter pan. Some left turn lanes are provided at Edgewater Drive, Kings
Highway, Highland Avenue and Keene Road. A right turn lane is provided at Keene
Road and Edgewater Drive.

3.1.3 Pedestrian and Bicycle Facilities

No designated bicycle lanes are located within the project limits. Continuous sidewalk is
provided only on the south side of the segment between Kings Highway and Keene Road.
The sidewalk varies in its distance from the edge of the road, with no consistent offset for
either side. Other segments of sidewalk are present between Lombardy Drive and Keene
Road on the north and spanning the Spring Branch Creek on the south, but they do not
appear to connect with any other pedestrian facilities.

The Fred E. Marquis Pinellas Trail crosses Sunset Point Road between Edgewater Drive
and Douglas Avenue. The trail accommodates both pedestrians and bicyclists. A
warning signal beacon is provided on Sunset Point Road at this location. The warning
signal consists of an overhead flashing yellow caution signal on Sunset Point Road and
pole-mounted red flashing stop lights on the Pinellas Trail.

3.1.4 Right-of-Way

The existing right-of-way varies from 40 ft to 114 ft in width along the corridor. The
existing right-of-way is shown on the Schematic Plans in Appendix H and the Existing
Right-of-Way Maps in Appendix J. Table 3-1 shows existing right-of-way widths over
throughout the project.
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Table 3-1
Existing Right-of-Way Widths
Sunset Point Road — Edgewater Drive to East of Keene Road

Existing Right-of-Way Widths
Segment Right-of-Way Width

US Alt. 19 (Edgewater Drive) Intersection 53 ft.
Varies 53-40 ft.

Pinellas Trail Intersection 70 ft.
Varies 70-40 ft.

Douglas Avenue Intersection 66 ft.
Varies 66-100 ft.

N. Betty Lane Intersection 83 ft.
Varies 83-100 ft.

Highland Avenue Intersection 100 ft.

100 ft.

Keene Road Intersection 114 ft.

114 ft.

3.1.5 Horizontal Alignment

The existing horizontal alignment generally is an east-west alignment. Beginning at
Edgewater Drive, the existing alignment is a 600 ft tangent section followed by a
curvilinear transition consisting of an approximately 650 ft radius curve and an
approximately 475 ft radius curve (curve lengths approx. 157 ft and 129 ft respectively)
joined in the middle by a 50 ft tangent. These curves transition the alignment from north
to south with the transition ending 200 ft west of Stevenson Avenue. The alignment
continues in an east-west direction on tangents with minor deflections of 1 degree or less
from the end of this curve transition through the intersection with Keene Road.

Based on the existing posted speed, the second of the two existing horizontal curves in
the beginning of the corridor does not meet the Florida Department of Transportation
(FDOT) design criteria (Manual of Uniform Minimum Standards for Design,
Construction, and Maintenance for Streets and Highways, Table 3-3) for maximum
curvature of 14 degrees, 15 minutes for urban highways and streets. The first curve does
meet FDOT design standards for maximum curvature, but does so by a small margin.
Neither of the two curves fit the minimum radius design standards for an urban minor
arterial outlined in Figure 3-2 of the same manual.

3.1.6 Vertical Alignment

The existing vertical alignment is in a semi-rolling terrain, which has areas of flat slopes
which range from 0.3 percent to more than 4 percent. From Edgewater Drive to
Overbrook Road the grade drops at an average slope of 0.7% for the first 500 ft and then
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climbs at an average of 1.9% until reaching a peak at the intersection of Overbrook Road.
From this intersection, the grade drops at an average of 0.73% until reaching an existing
cross drain 800 ft east of Betty Lane. From this structure the grade slopes up to Nugget
Drive an average of 1.1% with a slight dip 250 ft east of Highland Avenue. From Nugget
Drive to 200 ft east of Clearview Lake Drive, the grade is relatively flat with a slope of
approximately 0.15%. From this point east of Clearview Lake Drive, the grade drops at
an average of .75% until reaching the intersection of Keene Road.

3.1.7 Drainage

The United States Geological Survey (USGS) Quadrangle (QUAD) map shown in
Figure 3-3 illustrates the location of the study area with respect to the overall watershed
and the Sunset Point Road. As illustrated on the QUAD map, this part of Pinellas County
consists of flat uplands from elevation 40 to 60, flatwoods from elevation 10 to 40, and
flood plains with elevations less than 10 feet.

As stated earlier, three water bodies are associated within the region of the Sunset Point
Road widening project; Stevenson’s Creek, Spring Branch Tributary of Stevenson’s
Creek, and Alligator Creek. The Sunset Point Road corridor traverses one major
tributary; Spring Branch Tributary bisects the existing roadway and functions as a basin
divide. Sunset Point Road crosses over the Spring Branch Tributary just west of North
Betty Lane. The Spring Branch Tributary flows southwest into Stevenson’s Creek before
its ultimate outfall into the Gulf of Mexico. The Alligator Creek Channel A Basin begins
near the intersection of Sunset Point Road at Keene Road and flows south then ultimately
to the East into Tampa Bay.

The open basins within the study area typically drain to either of the aforementioned
tributary or to an existing stormwater collection system which outfalls into Spring Branch
Tributary, Stevenson’s Creek, or Alligator Creek.

The stormwater management system associated with the Sunset Point Road corridor,
within the study limits, is currently composed of a series of open roadside swale systems
and curb and gutter systems that discharge into the Spring Branch Tributary or into
Stevenson’s Creek. The swale systems collect the stormwater runoff generated within
the Sunset Point Road right-of-way, as well as contributing off-site runoff from adjacent
subdivisions and developments.

There are three separate curb and gutter systems that collect and discharge stormwater
into Stevenson’s Creek between Alt. 19 (Edgewater Drive) and the Pinellas Trail. A
closed drainage system along Douglas Avenue with a 24-inch RCP trunk line collects
some off-site runoff from the north of Sunset Point Road and along Douglas Avenue.
This system discharges into the Spring Branch Tributary where Douglas Avenue
traverses the water body.

Runoff generated from Overbrook Avenue and to the east is directed into the open
roadside swales that convey the stormwater into the Spring Branch Tributary via concrete
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spillways located at the bridge. The north and south portion of North Betty Lane both
have closed drainage systems that collect and convey offsite stormwater into the Spring
Branch Tributary. Both systems have a 30-inch truck line and the south system
discharges into a small stormwater pond prior to discharge into the tributary.

Just west of Kings Highway, approximately between stations 146+30 and 151+50, there
is a natural ditch approximately 15 feet in width and 520 feet in length running east to
west adjacent to the south side of Sunset Point Road. The ditch, which flows east to west,
conveys stormwater generated from Kings Highway, the Sunset Point Road corridor, and
a large portion of offsite runoff to a 38-inch by 24-inch elliptical RCP crossdrain under
Sunset Point Road. There the ditch system continues to the west and northwest
conveying the runoff into a Pinellas County owned wetland mitigation bank. The County
owned wetland mitigation bank utilizes two individual control structures prior to
discharging into the Spring Branch Tributary of Stevenson’s Creek.

At N. Highland Avenue there is a curb and gutter system collecting runoff generated
from Highland Avenue which conveys the stormwater north and under Sunset Point Road
through an 18-inch RCP crossdrain. Just west of this south-north line there is a 36-inch
trunk line with a 36-inch RCP crossdrain under Sunset Point Road collecting runoff from
within the Sunset Point Road corridor and significant offsite areas to the east and
southeast.

At approximately station 193+00 (Murray Avenue), there is a 30-inch by 19-inch
elliptical RCP crossdrain that conveys runoff generated from the south side of Sunset
Point Road and into Clearview Lake.

There are existing manholes at Keene Road (structures ES-160 and ES-142) that receive
runoff from Keene Road both from the north and south, as well as from Sunset Point
Road from the west. This runoff flows east through a 42-inch RCP storm sewer to
Alligator Creek Channel A. The channel flows south through an existing 36-inch and 42-
inch crossdrain located at station 1210+00 along Sunset Point Road east of Keene Road.

The existing stormwater management facilities within the Sunset Point Road study area
currently function primarily as stormwater runoff conveyance systems; water quality and
quantity are not addressed in the existing systems. Figures 3-4 and 3-5 present the
existing stormwater facilities within the Sunset Point Road corridor study area.

According to Pinellas County Highway Division personnel, there have been significant
localized flooding problems where Chenango Avenue and Macomber Avenue intersect
with Sunset Point Road west of N Betty Lane. It was also noted that there are erosion
problems along the backside of the curb on the south side of Sunset Point Road east of
Highland Avenue. This erosion is being primarily caused by runoff generated by offsite
development and the lack of stormwater inlets. Apparently there is roadside flooding
also occurring approximately at station 1168+00, which may be caused by a lack of
capacity of the existing 36-inch RCP crossdrain. All locations should be evaluated
further during final roadway design.

Sunset Point Road — Final Preliminary Engineering Report
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NUMBER STATION OFFSET DESCRIPTION NUMBER STATION OFFSET DESCRIPTION NUMBER STATION OFFSET DESCRIPTION NUMBER STATION OFFSET DESCRIPTION NUMBER STATION | OFFSET DESCRIPTION NUMBER STATION | OFFSET DESCRIPTION
ES—1 N/A N/A CURB INLET TOP EL=6.52 ES-28 136+74.6 18.2 LT END OF PIPE ES—-59 151+66.4 39.2 RT CURB INLET TOP EL=15.40 ES-87 164+85.9 244.9 RT GRATE INLET EL=35.20 ES-118 | 192+97.7 19.0 LT CURB INLET WITH MANHOLE ES—-152 | 209+98.6 |38.5 LT
GRATE EL=5.60 24"CMP INV EL=9.01 GRATE EL=14.63 N 8°DIP INV EL=32.14 MANHOLE RIM EL=59.20
SE 18" RCP INV EL=0.48 W 18"RCP INV EL=9.65 E 10"DIP INV EL=32.07 THROAT EL=58.38
ES-29 137+15.1 14.5 LT DRAIN INLET TOP EL=16.50 E 18"RCP INV EL=9.65 S 10"DIP INV EL=32.10 N 30"X19°RCP INV E " ey
ES-2 1004215 41.4 RT CURB INLET TOP EL=7.08 THROAT EL=15.38 S 30°X19°RCP INV EL= E 24°RCP INV EL=47.63
GRATE EL=6.27 W 12"X 18" ECMP ES—60 152+06.7 39.4 RT CURB INLET TOP EL=15.31 ES-88 164+99.3 244.0 RT| CURB INLET TOP EL=36.11 _ _
NW 18" RCP INV EL=1.25 FILLED WITH DIRT GRATE EL=14.54 GRATE E ES-119 | 1924980 [26.0 LT MANHOLE RIM EL=59.28 ES-154 | 209+97.3 |382 RT CURB INLET TOP SLs5352
N 18" RCP INV EL=1.13 W 18"RCP INV EL=10.08 W 10"DIP INV E . S 30°X19"RCP INV EL N 42"RCP INV EL=46.12
ES-30 138+37.1 43.2 RT | CURB INLET WITH MANHOLE E 18"RCP INV EL=20.44 E 24"ADS INV EL=! S 42°RCP INV EL=46.12
ES-3 100+30.2 65.1 LT GRATE INLET EL=6.14 RIM EL=16.53 ES-61 151+57.8 194.1 RT MANHOLE RIM EL=15.77
S 18”RCP INV EL=1.56 . THROAT EL=15.53 N 48"RCP INV EL=9.23 ES-157 | 211+73.7 |36.4 RT CURB INLET TOP EL=54.06
W 15"RCP INV EL=12.52 S 48"RCP INV EL=9.23 £S—89 164486.4 | 312.4 RT GRATE INLET EL=35.50 ES-120 | 193+30.4 [39.7 LT MANHOLE RIM EL=59.29 GRATE EL=53.37
ES-4 105+35.3 10.9 LT GRATE INLET EL=2.66 E 15"RCP INV EL=12.69 E 24°RCP INV EL=11.21 N 10"DIP INV EL=32.84 W 24"ADS INV EL=55.03 N 15"RCP INV EL=48.26
S 18"RCP INV EL=0.10 N 24”ADS INV EL=55.05 SE 6"PVC INV EL=51.55
ES-31 138+71.1 43.4 RT CURB INLET WITH MANHOLE ES-62 151470.5 194.4 RT CURB INLET TOP EL=15.72 ES-90 165+55.3 243.5 RT CURB INLET TOP EL=35.69
ES-5 105+35.3 10.6 RT CURB INLET TOP EL=3.87 RIM EL=15.88 GRATE EL=14.97 GRATE EL=34.91 ES-121 | 193+325 [177.7 LT END OF PIPE
. THROAT EL=15.03 W 24"RCP INV EL=11.76 N 18"RCP INV EL=29.02 24°ADS INV EL=53.21
. W 15°RCP INV EL=13.15 E 12°CMP INV EL=12.94 S 18"RCP INV EL=29.06 ) )
S 18"RCP INV EL=(-)0.24 W 18"RCP INV EL=29.13 ES-12! 196+01.3 [209.7 LT END OF PIPE
ES-32 138+36.4 154.9 RT MANHOLE RIM EL=17.52 ES-63 152+06.9 193.9 RT CURB INLET TOP EL=15.83 18"DIP INV EL=53.86
ES-6 105+34.3 40.5 RT RAILROAD TIE HEADWALL NW 30°RCP INV EL=12.06 GRATE EL=15.11 ES-91 165+57.1 436.3 RT CURB INLET TOP EL=37.01 CONNECTS TO 18"ADS
TOP EL=1.52 S 30°RCP INV EL=12.14 W 12°CMP INV EL=13.32 GRATE E
18"RCP INV EL=(-)0.55 N 18"RCP INV EL=31.35 ES-123 197+49.1 159.7 LT CURB INLET WITH MANHOLE
ES-33 138+38.4 217.7 RT | CURB INLET WITH MANHOLE ES-64 151+63.6 373.7 RT MANHOLE RIM EL=16.57 W 18"RCP INV EL=31.45 MANHOLE RIM EL=58.27
ES-7 107+78.8 15.3 LT CURB INLET WITH MANHOLE RIM EL=16.78 THROAT EL=57.22
RIM EL=3.97 _THROAT EL=15.77 £S-92 165+01.5 436.2 RT| CURB INLET TOP EL=37.22 W 18"DIP INV EL=55.17
N 30°RCP INV EL=12.32 GRATE EL=36.44 E 12°DIP INV EL=55.76
S SURCP NV EL=123¢ £ SR NV EL=51 74 ES-124 | 197+82.3 |[152.9 LT | CURB INLET WITH MANHOLE
ES—65 152+10.5 | 381.3 RT GRATE INLET EL=16.10 W 8"DIP INV EL=33.95 - +82. -
ES-8 107+80.4 72.4 RT CONC HEADWALL ES-34 138+40.6 | 290.4 RT | CURB INLET WITH MANHOLE W 24"CMP INV El=12.97 MANHOLE RIM EL=58.40
. TOP EL=0.80 THROM EL=11.02 ES-93 | 1644885 | 436.9 RT GRATE INLET EL=36.86 THROAT E
12"RCP INV EL=(-)1.00 . =10 ES-66 151+64.9 422.6 RT CURB INLET WITH MANHOLE E 8"DIP INV EL=34.68 W 12°DIP INV EL=55.83
N 307RCP INV EL=12.50 ANHOLE EL=16.72 S B"DP INV EL—34.74 N 12"DIP INV EL=55.97
ES-9 113+90.1 46.4 LT GRATE INLET EL=20.90 S 30"RCP INV EL=12.57 THROAT El .
18"X12"RCP INV EL=19.55 N 48"RCP INV EL ES—94 164+90.1 538.4 RT GRATE INLET EL=36.78 ES-125 | 198+27.9 [230.9 LT | CURB INLET WITH MANHOLE
ES-35 138+43.0 | 4729 RT MANHOLE RIM EL=17.90 E 36"CMP INV EL=10.10 N 8"DIP INV EL=35.08 MANHOLE RIM EL=58.23
ES-10 114+16.8 45.1 LT | CURB INLET WITH MANHOLE N 30°RCP INV EL=12.68 S 8DIP INV EL=35.07 THROAT EL=57.20
THRS}‘@ Etf;??g S 30"RCP INV EL=12.68 ES—67 152+06.2 422.2 RT MANHOLE WTH CONFLICT : S 12°DIP INV EL=56.12
gt Py MANHOLE RIM EL=16.37 ES-95 164+91.2 617.3 RT GRATE INLET EL=36.76
W 18"X12"RCP INV EL=19.56 ES-36 138+44.6 | 603.4 RT | CURB INLET WITH MANHOLE W 36"CMP INV EL=10.24 N SDIP INV ELe35.33 ES-126 | 199+50.2 [24.6 LT CURB INLET TOP EL=61.06
E 18"RCP INV EL=19.58 gw EL=18.22 E 36"PVC INV ELo10.44 - GRATE EL=60.27
THROAT EL=17.40 . L . - S 18”RCP INV EL=54.44
ES-11 114+51.7 45.6 LT | CURB INLET WITH MANHOLE N 30°RCP INV EL=13.29 Nf";‘”é.;}f L‘J%\LNEOLVIAJ“UDJE ES-96 165+495.6 192.5 RT GRA;MTALEE,{ ét;g:'éf NW 6"PVC INV EL=57.22
RIM EL=22.62 $ 30°RCP INV EL=13.55 TOP OF PIPE EL=12.15 E 18"RCP INV EL=31.43 E 18"RCP INV EL=54.32
X ES-37 138+45.4 670.8 RT MANHOLE RIM EL=18.48 _ . ES-127 199+49.8 18.4 RT CURB INLET TOP EL=61.12
A L ES—68 152+16.0 | 422.5 RT CURB INLET WITH MANHOLE ES-97 166+18.9 194.1 RT END OF PIPE
N 18"RCP INV EL=19.53 N 30"RCP INV EL=13.85 MANHOLE RIM EL=16.53 18"RCP INV EL=31.49 GRATE EL=60.37
E 24"RCP INV EL=14.02 THROAT EL N 18"RCP INV EL=54.57
S 24"RCP INV EL=14.05 " - = W 6"PVC INV EL=57.47
ES-12 114+50.4 113.2 L7| MANHOLE RIM EL=23.01 ‘g ;fng;g m‘\// &:‘1?;‘5 ES-98 165+97.2 96.9 RT 23°X14"RCP ﬁ@%i;‘:g
S 18"RCP INV EL=19.33 ES-38 138+28.1 180.6 LT END OF PIPE : ES—128 | 2014886 |32.6 LT
N 18°RCP INV EL=19.40 30"CMP INV EL=5.48 ES—69 152+14.7 458.1 RT CURB INLET TOP EL=16.55 ES-99 166+58.5 96.5 RT GRATE INLET TOP EL=35.07 .
GRATE EL=15.77 E 23"X14"RCP INV EL=32.22 E 18°RCP INV EL=52.84
ES-39 138+76.1 133.2 LT GRATE INLET EL=10.93 N 24"CMP INV EL=12.17 E 6"PVC INV EL=56.79
ES-13 114+60.3 138.5 11| S 18,,RMC’;N"*SVLEEFL”1;E N 12°RCP INV EL=9.49 S 24"CMP INV EL=11.32 ES—100 | 166+80.4 139.3 RT GRATE INLET TOP EL=36.25 S 18"RCP INV EL=
! =19. =12, N 18"RCP INV EL=28.96 W 18”RCP INV E
N 18"RCP INV EL=19.66 ES-40 | 138+73.6 | 1988 LT END OF PIPE E 67VCP INV EL=12.59 W 6'PVC INV Ele
E 3B"X24"RCP INV EL=19.04 12°CMP INV EL=7.61 ES—70 153+29.6 | 419.5 RT ES—101 | 166+80.1 61.0 RT MANHOLE RIM EL=35.47
E 18"RCP INV EL=29.21 ES-129 | 201+89.0 |38.1 RT CURB INLET TOP EL=59.97
ES-14 122+56.0 245.6 LT| GRATE INLET EL=26.55 ES-41 138+73.9 2141 LT END OF PIPE S 18"ROP INV EL=29 25 GRATE EL=59.28
E 12°VCP INV EL=21.99 24"RCP INV EL=6.01 £ 6PVC IV ELe13.94 ) N 18"RCP INV EL=
" 13, ES-102 | 168+01.6 | 60.1 RT MANHOLE RIM EL=35.40 X =
ES-15 | 122+69.6 245.1 7| GRATE INLET EL=26.66 SE 1B°PVC INV EL=13.16 N 18°RCP INV EL=28.72 ;2.51\\//% ‘\%\\// ig%zz
W 12"VCP INV EL=22.07 ES-42 138+62.6 403.5 LT GRATE INLET EL=10.66 " . s
E 15"ROP INV EL=22.28 N 24°RCP INV EL=7.18 ES-71 157+31.3 50.3 RT| CONC FLUME WITH ALUMINUM W 18"RCP INV EL=28.63
' g S 24°ROP INV EL=7.10 COVER RUNNING UNDER ES-130 | 203+10.9 |[33.4 LT MANHOLE WTH CONFLICT
_ =7. SIDEWALK WITH MES AND ES-103 | 167+92.8 | 26.9 RT MANHOLE RIM EL=32.72 MANHOLE RIM EL=58.71
ESTI8 | 1244952 e R N e rasey ES-43 | 138+289 | 3259 LT GRATE INLET EL=10.54 11°WIDE X 3"DEEP WEIR W SETRCP NV EL=28.47 W 18'RCP NV EL=50.53
" =23. - - £ =10 WEIR INV EL=20.55 167+79.4 | 26.1 RT END OF PIPE AT FLUME E 18"RCP INV EL=51.96
W 15"RCP INV EL=20.99 N 24"RCP INV EL=7.10 36°RCP INV EL=28.86 .
S 18”RCP INV EL=18.50 S 30"CMP INV EL=7.05 o N=S 12°DIP SANITARY CONFLICT
. Ny e . ES-72 157+31.4 58.8 RT CONTROL STRUCTURE TOP OF PIPE EL=52.53
=18. GRATE EL=22.18 ES-104 | 168+06.2 | 27.6 RT MANHOLE RIM EL=32.77
ES-44 | 138+26.7 | 398.2 LT MSN;S,L;C;”‘ANVEL?%QZE‘Q SKIMMER EL=22.15 N 3.5'X3.0' BOX CULVERT E 18"RCP INV EL=51.96
=7. 11°WIDE X 3"DEEP WEIR INV EL=27.95 ” -
ES-17 125+39.0 224.4 LT CURB INLET g%:ﬁaazg}fsg S 24"RCP INV EL=7.39 NV ELe2143 S 18RCP INV Blocr s W 18"RCP INV EL=50.53
NW 15"RCP INV EL=19.74 ES-45 | 138+25.6 | 466.4 LT GRATE INLET EL=10.57 £5-73 | 1644752 | 6380 LT GRATE INLET EL=17.92 E 36'RCP NV EL=28.03 ES-131 | 204+18.7 138.0 LT CURB N oF ST 30
N 24"RCP INV EL=7.82 S 53"X34"RCP INV EL=13.25 ES-105 | 168+20.5 | 28.5 RT END OF PIPE E 24°RCP INV EL=49.98
ES-18 1244935 50.5 LT | CURB INLET TOP EL=24.33 S 24"RCP INV EL=7.83 36"RCP INV EL=27.97 E 6°PVC INV EL=53.43
. GRATE EL=23.51 ES-74 164+76.1 587.2 LT GRATE INLET EL=19.54 S 18"RCP INV EL=49.82
N 187RCP INV EL=17.11 ES-46 138+58.6 | 538.7 LT GRATE INLET EL=10.72 N 53"X34°RCP INV EL=13.71 ES-106 | 168+03.1 14.0 RT | CURB INLET WITH 2 GRATES W 18"RCP INV EL=50.00
E 18'RCP INV EL=17.02 N 24"RCP INV EL=7.64 SE 53"X34"RCP INV EL=14.55 GRATE AT FL EL=32.1 W 6"PVC INV EL=53.36
S 18"RCP INV EL=17.10 S 24"RCP INV EL=7.73 GRATE AT BC El e
W 6"DIP INV EL=19.86 ES-75 165+35.9 524.7 LT GRATE INLET EL=23.25 N 36"RCP INV EL=
L ORAT - ES-132 | 204+22.6 |38.3 RT CURB INLET TOP EL=57.92
Es—19 125+46.0 0.5 LT DRAN INLET TOP EL=23.72 ES-47 138+57.1 639.2 LT GRATE INLET EL=10.71 NW 53"X34"RCP INV EL=15.59 S 3.5'X3.0' BOX CULVERT GRATE E
. : ORATE EL=53.47 S 24"RCP INV EL=8.10 S 48”RCP INV EL=15.74 INV EL=27.66 N 1B'RCP INV EL=
W 187RCP INV EL=18.93 ES-48 | 138+243 | 649.1 LT GRATE INLET EL=11.66 ES-76 | 165+37.4 | 457.4 LT GRATE INLET EL=24.61 ES-107 | 168402.7 |[31.6 LT | CURB INLET WITH MANHOLE PRGN
ES-20 1254027 | 211.2 RT| CURB INLET TOP EL=22.72 W 15"mop 1NV Elotico N 4g/RCP NV EL=15.56 A RoAT ELm3asy o
' i GRATE EL=22.04 ‘g ;fnsgpp \‘S\\// é{g'?g S 48'RCP INV EL=15.72 N JG{SEO"S\/ EEL:H'm ES-133 | 137+52.0 [68.0 RT MITERED END SECTION
. =0 i . NE 15"RCP INV EL=11.52
g 3?5&5 “s\‘// EL ‘2-53 o ES-77 164+89.1 355.8 LT INLET TOP EL=25.87 S 36"RCP INV EL=27.67 :
. ES-49 146+29.8 17.0 RT CURB INLET WITH MANHOLE THROAT EL=24.87 _
S 24”RCP INV EL=15.10 RIM EL=11.10 N 15"CMP INV EL=22.80 ES-108 | 168+01.6 | 39.1 LT GRATE INLET EL=31.82 ES-134 | 137+14.7 107 RT ?gg”;f;i@g““
W 6"DIP INV EL=18.66 N 38°X24"RCP INV E W 36"RCP INV El BOTTOM OF BOX EL=7.59
S 38"X24"RCP_INV EL: ES-78 164+78.6 | 238.9 LT MANHOLE RIM EL=28.58 S 36"RCP INV EL: NW 36" RCP INV EL=7.68
ES-21 125+46.0 | 210.4 RT CURB INLET TOP EL=22.72 146+29.9 21.6 RT | CONC HEADWALL TOP EL=7.37 S 24"CMP INV EL=23.34 NE 6° PVC INV EL=9.08
GRATE EL=21.89 38"X24"RCP INV EL=7.19 W 15"RCP INV EL=23.28 ES-109 | 166+80.0 | 40.1 LT | CONFLICT BOX TOP EL=32.19 . Yy
W 15"RCP INV EL=18.63 W 36"RCP INV EL=26.79 SE 6" PVC INV EL=8.90
ES-50 146+29.8 | 22.0 LT CURB INLET WITH MANHOLE ES-79 165+39.7 241.2 LT GRATE INLET EL=27.37 E 36"RCP INV EL=26.87
ES-22 125+10.7 706.2 RT CURB INLET TOP EL=8.92 RIM EL=9.79 N 48"RCP INV EL=19.74 N—S BACP THROUGH BOX ES-135 | 137+83.4 [130 RT EEE;?OEPRCE;J?N\?E(E:[P:{\ .
o ORATE EL=B.14 NE 15°RCP INV EL=7.56 S 42"RCP INV EL=22.21 SANITARY TOP EL=29.03 o
N 24 RCP INv EL=2.48 NW 38 x24 RCP INV EL=5.81 ES-136 | 137413 68 LT 13'X7.5' ARCHED CMP
E 24°RCP INV EL=2.81 S 38"X24"RCP INV EL=6.14 ES-80 165+40.5 174.8 LT GRATE INLET EL=27.95 ES-110 | 168+56.5 35.1 RT END OF PIPE CULVERT WITH FLAT BOTTOM
S 15"RCP INV EL=3.37 146+39.8 25.4 LT END OF PIPE N 42°RCP INV EL=23.28 36"RCP INV EL=28.39 AND 1' DIRT INSIDE PIPE
W 6"DIP INV EL=3.00 15"RCP_INV EL=7.72 S 42"RCP INV EL=23.30 S INV EL=1.08
146+20.7 25.2 LT END OF PIPE ES-111 | 169+38.7 | 36.0 RT GRATE INLET EL=33.92 S CREEK BOTTOM EL=2.1
38"X24"RCP INV EL=5.81 ES-81 165+43.7 39.2 LT MANHOLE RIM EL=32.13 E 36"RCP INV EL=29.79 N INV EL=1.17 ’
ES-23 125+53.7 | 704.4 RT CURB INLET TOP EL: N 42°RCP INV EL=24.81 W 36"RCP INV EL=29.74 N CREEK BOTTOM EL=2.2
GRATE E g :
W 24°RCP INV ELo3.42 ES-51 148+451.3 | 51.1 RT END OF PIPE E 36"RCP INV EL=24.81 UNDER CONSTRUCTION
= 157ADS INV EL=8.16 S 18"RCP INV EL=25.96 ES-137 | 138+53 191 LT 13'X7.5' ARCHED CMP
ES-112 | 171+02.6 | 33.1 RT GRATE INLET EL=36.48 CULVERT WITH FLAT BOTTOM
ES-24 124+95.9 688.1 RT CONC_ HEADWALL ES-52 148+53.1 71.6 RT END OF PIPE ES—82 164+84.8 | 46.3 LT MANHOLE RIM EL=31.34 E 36°CMP INV EL=32.23 AND 1' DIRT INSIDE PIPE
. Wg‘épxi;jgﬁ 15”"ADS INV EL=8.97 S 24"CMP INV EL=25.42 W 36"RCP INV EL=31.52 W INV EL=1.39
E 24" CMP INV EL=25.53 UNDER CONSTRUCTION W CREEK BOTTOM EL=2.4
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BOX CULVERT INV EL=(-)1.96 . GRATE El X ES—84 165+53.5 66.3 RT CURB INLET TOP EL=33.84 ES-114 171469.4 62.2 RT INLET WITH MANHOLE S 15"RCP INV EL=11.86
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THROAT EL=14.08 ES-55 149+36.0 42.6 RT END OF PIPE S 18"RCP INV EL=27.32
24"RCP INV EL=7.70 ES-115 | 177+02.6 [172.2 RT i END OF PIPE ES-140 | 1364725 |0 (BEGIN) BRIDGE
£S—27 136+57.1 14.4 LT DRAIN INLET WITH CONFLICT ES—56 151436.3 46.3 RT END OF PIPE ES—85 164+58.5 164.9 RT UTILITY VAULT W/ GRATE 10°PVC INV EL=45.09 136+90.4 | O (END) ARCHED CULVERT
GRATE EL=17.01 | ’ 48"RCP INV EL=8.13 2PVC_PIPE THROUGH ES-116 | 177+401.6  R03.3 RT END OF PIPE 18" WIDE X 13 TALL OPENING
E 247CMP INV EL=10.91 ) STRUCTURE W/ VALVE ' ’ 10"PVC INV EL=45.26 Ao CReae AR(Z:H
E-W 47DIP THROUGH BOX ES-57 | 151437.3 | 41.3 RT END OF PIPE CRATE EL=34.85 N oL SREEK =20
=14. 18"RCP INV EL=9.14 ES—86 1644849 164.2 RT GRATE INLET EL=34.08 ES—-117 | 192+97.7 11.9 RT | GRATE INLET EL=58.86
S B'DIP INV ELo32.54 N 30"X19"RCP INV EL=55.44
ES-58 151+54.2 48.6 RT GRATE INLET EL=15.30 .

W 48"RCP INV EL=8.57
S 48"RCP INV EL=8.68

SOURCE: McKIM & CREED

SUNSET POINT ROAD

US ALT 19 TO KEENE ROAD

FIGURE 3-5
EXISTING DRAINAGE STRUCTURES




3.1.8 Intersections & Signalization

Six signalized intersections and one crossing signal are present in the study area. Several
unsignalized intersections also exist within the project limits. The major intersections
with Sunset Point Road include:

e US Alt. 19/Edgewater Drive (Signalized)

e Fred E. Marquis Pinellas Trail (Overhead Caution Light)

e Douglas Avenue (Signalized)

e North Betty Lane (Signalized)

e Kings Highway (Signalized)

e Highland Avenue (Signalized)

¢ North Keene Road (Signalized)

3.1.9 Lighting

Lighting along Sunset Point Road is provided by lights mounted to overhead utility poles
intermittently spaced along the project corridor. Beginning at Edgewater Drive, the lights
are mounted to utility poles on the north side of the road. The overhead wires and lights
cross to the south side of Sunset Point Road approximately 800 feet east of Edgewater
Drive. From there, the lights continue along the south side of the road until 1000 feet
east of Highland Avenue, where the overhead wires and lights cross to the north side of
the road again. The lights continue along the north side of the road for approximately
1400 feet before crossing again to the south side of the road. The lights continue on the
south side of the road until Keene Road.

3.1.10 Utilities

The following utility owners have facilities within the project limits:

e Progress Energy

e Brighthouse Networks
e Verizon

e City of Clearwater Gas

e City of Clearwater Water

City of Clearwater Sewer
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Existing utility information has been obtained and is included in the topographic
survey in Appendix K and is shown in the Schematic Plans in Appendix H.
Coordination will continue during the Preliminary and Final Design phases.

3.1.11 Pavement

Five (5) pavement cores were collected along Sunset Point Road between Edgewater
Drive (US Alt. 19) and Douglas Avenue. The existing pavement structure in this
segment varies and consists of 1.0 — 2.8 inches of asphaltic base material, 1.0 — 2.0 inches
of structural course, and 0.5 — 0.8 inches of friction course (where present, see photo
below). Transverse and longitudinal cracks were observed along the majority of this
segment and major patch work was observed near the west end (see photo below). For
detailed information on these cores and the existing pavement condition, see the attached
Final Geotechnical Report (Draft) in Appendix D.

The existing pavement on Sunset Point Road in the eastern portion of the corridor
between Douglas Avenue and Keene Road appears to be in fair condition with minimal
transverse and longitudinal cracks and no observed patching.

Friction course worn away near intersection at Edgewater Drive
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Pavement cracking on Sunset Point Road west of the Fred E. Marquis Pinellas Trail

3.2 Bridge

Sunset Point Road (CR 576) crosses over the Spring Branch of Stevenson Creek within
the limits of this project. A reinforced concrete arch culvert bridge is used to traverse this
waterway. This existing bridge is located approximately 170 west of North Betty Lane
and 3700° east of Alternate US 19. The existing bridge has been assigned the
identification number of BR0O003.

This existing arch culvert bridge has a span length of 19’ and is approximately 22° wide.
The typical section of the existing bridge consists of 9” thick barrier walls on each side
and carries two 10°-3” lanes.

The existing bridge is too narrow to accommodate pedestrian traffic but a steel
prefabricated bridge is located to the south of the vehicular bridge. This bridge has been
designated as PB0015 and is approximately 110 long and 7°-7” wide. The current
vehicular bridge and this pedestrian bridge are separated by approximately 21°.

The photographs below further illustrate the conditions of the existing bridge:
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Pedestrian Bridge Adjacent to Sunset Point Road Bridge Looking West.

Existing Bridge at Spring Branch Creek, South Side.
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Existing Bridge at Spring Branch Creek, South Side.

Existing Bridge at Spring Branch Creek, North Side.
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3.2.1

Bridge Inspection Report

The latest inspection report on the vehicular bridge, dated February 24, 2006, was located
and examined. The structural components of the bridge were given the following
Numerical Conditional Ratings (NCR):

Approach Roadway Major Features Channel Major Features
BI\'\I/:JIS Element Title NCR BI\I\I/(I)IS Element Title NCR
. Channel and Channel
G4.00 | Approach Roadway Overall Rating 7 G5.00 Protection Overall Rating 7
Retaining Walls/Approach
G4.02 Slopes/Embankments/Shoulders 6 Gb5.03 Embankments/Slopes 7
G4.03 Roadway — Transition 7 G5.04 Degradation/Aggradation 6
G4.04 Guardrails 6 Gb5.05 Alignment 7
G4.05 Roadway Alignment 8 G5.06 Flow 7
Non-Structural Features Culvert
BI\'\I/:)IS Element Title NCR Bl\l\l/(I)IS Element Title NCR
G6.03 Striping (Roadway Reflective) 3 G7.00 Culvert Overall Rating 7
G6.04 Reflectors 3 G7.01 Deck Slab (Top) 7
G6.09 Deck Cleanness 4 G7.02 Deck Slab (Underside) 6
G7.05 Wing Walls 7
G7.06 Floor Slabs 6
Handrails/Bridge
Gr.or7 Rails/Sidewalks !

These NCR values are given on a range from 0 (Failed Condition) to 9 (Excellent
Condition). As can be seen above, the overall state of the structure is in relatively
satisfactory to good condition. Several deficiencies in the structure are noted below:

1.

Element G4.02 — Retaining Walls, Approach Slopes, Embankments and/or
Shoulders: There are voids up to 12” x 6” x 4” deep around posts 3 and 4 located
in the southwest approach shoulder. A 4” diameter by 12” deep void exists below
the southeast guardrail to bridge rail transition. The approach shoulder and the
backfill material behind the wing wall has collapsed and undermined an area
measuring 12° x 6’ x 3’ deep.

Element G4.04 — Guardrails: The southeast guardrail panel has a sheared bolt and
there is heavy decay of the wooden post in post 1. There is minor impact damage
to the southeast end terminal. The northwest guardrail connection is damaged
with one bent bolt, one missing bolt and one missing nut. There is a missing
panel attachment bolt on the northwest guardrail between posts 2 and 3. The
northwest end terminal lower assembly is missing a lock nut.

Element G5.04 — Degradation/Aggradation: Concrete debris is present below the
structure and throughout the south channel.

Element G6.04 — Reflectors: There are four missing or broken guardrail mounted
reflectors.
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5. Element G7.02 — Deck Slab (Underside): The underside of the concrete culvert
has a 6” x 3” x ¥ spall with exposed and corroded reinforcing resulting minor
section loss. The longitudinal construction joints at the centerline of the bridge
and both the north and south faces are cracked up to */15” in the lower 2’ portion
allowing minor water seepage. The underside of the culvert has heavy graffiti.

6. Element G7.06 — Floor Slabs: The channel bottom has concrete debris that
appears to be the floor slab that once lined the bottom. Possible scour or other
unknown events appear to have caused the floor slab to collapse and be displaced.
The footings are exposed up to 2°-6” high.

7. Element G7.07 — Handrails/Bridge Rails/Sidewalks: The right bridge rail has
spalls up to 2° x 9” x 2%” with no exposed reinforcing above and behind the
southwest guardrail connection. Both the north and south bridge rails have
numerous spalls up to 10” x 5” x 2”” with no exposed steel.

There is no information on when the bridge culvert was constructed and no existing plans
were able to be located. It is impossible to calculate the load rating for this structure
since there is no way of accurately determining the amount of reinforcing steel in the
concrete culvert without destroying the structure. The existing barriers do not meet
current crash load requirements and are considered to be substandard and obsolete.
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Section 4

Traffic

4.1 Existing Conditions

An existing conditions technical memorandum has been prepared and was submitted to
Pinellas County Public Works in May 2008. American Consulting Engineers of Florida,
LLC performed and prepared the technical memorandum. Please refer to Sunset Point
Road (County Road 576) From U.S. Alt. 19 (Edgewater Drive) to Keene Road, Traffic
Technical Memorandum (TTM) for full detail and analysis of the traffic along the
corridor.

The existing conditions were determined by performing bi-directional traffic volume
counts over a 72-hour period along Sunset Point Road during the week of January 14,
2008. Traffic volumes were collected during the peak season on a Tuesday, Wednesday,
and Thursday. The characteristics on this 3-day period were similar and averaged as
Peak Season Weekday Average Daily Traffic (PSWADT). The PSWADT to Annual
Average Daily Traffic (AADT) factor during the time period these counts were
conducted is according to the latest FDOT Traffic Information CD. The PSWADT
volumes collected are equivalent to the Annual Average Daily Traffic (AADT) volumes.
The AADT along Sunset Point Road is provided in Table 4-1.

Table 4-1:
Existing 2008 Daily Traffic Counts (Two-way)
Sunset Point Road — Edgewater Drive to Keene Road

Count Location 15-Jan-08 16-Jan-08 17-Jan-08 3-Day Average (AADT)
Sunset Point Rd._East 6,876 6,710 6,747 6,778
of Edgewater Drive
Sunset Point Rd. West
of North Betty Ln. 8,411 8,587 8,543 8,514
Sunset Point Rd. West
of Highland Ave. 12,155 12,038 12,628 12,274
Sunset Point Rd. West 17,290 17,023 17,064 17,126
of Keene Rd.

With these determined traffic volumes and with the current two-lane configuration, the
overall LOS along the corridor is an acceptable LOS “C,” however; the LOS of the
individual segments analyzed varies from “B” to “E.” The acceptable level of service
established by Pinellas County is LOS “D” for signalized intersections. All of the
signalized intersections are currently operating at an acceptable LOS with the exception
of Keene Road which is currently operating at LOS “E” during the AM and PM peak
hours. Roadway segments operations along the corridor were analyzed using procedures
in the SYNCHRO (version 7) software program for arterial analysis.

Sunset Point Road — Final Preliminary Engineering Report

4-1



4.2 Proposed Conditions

A Traffic Technical Memorandum (TTM) has been prepared and was submitted to
Pinellas County Public Works in May 2008. American Consulting Engineers of Florida,
LLC performed and prepared the technical memorandum. Please refer to Sunset Point
Road (County Road 576) From U.S. Alt. 19 (Edgewater Drive) to Keene Road, Traffic
Technical Memorandum for full detail and preliminary engineering analysis of the traffic
along the corridor.

4.2.1 Preliminary Design Concept

The proposed improvements to Sunset Point Road will consist of three different
segments, each with its own configuration. From Edgewater Drive to Douglas Avenue,
the proposed roadway will be a two-lane undivided urban section with curb and gutter
and sidewalk on the north side. From Douglas Avenue to Highland Avenue, the
proposed roadway will be a three-lane urban section with a continuous two-way left turn
lane, bicycle lanes, curb and gutter, and sidewalk. From Highland Avenue to Keene
Road the proposed roadway will be a four-lane urban section with a raised median,
bicycle lanes, curb and gutter, and sidewalk. Travel lanes are recommended to be 11 ft
wide with 4-ft bike lanes and 5 to 8 ft wide sidewalks depending on the proximity to the
road. The existing posted speed of 35 mph will remain on the segment between
Edgewater Drive and Douglas Avenue, and the design speed between Douglas Avenue
and Keene Road will be 45 mph.

4.2.2 Future Traffic Projections

The existing traffic volumes were project to year 2025 and LOS conditions were
analyzed at the intersections as well as the individual segments along the corridor. With
the recommended improvements included in the TTM, an acceptable LOS meeting
County standards would result for future year 2025.

4.2.3 Recommendations and Conclusions

The existing and future overall roadway capacity and Level of Service (LOS) for the
study corridor for the link from Edgewater Drive to Keene Road meets Pinellas County
LOS “C”. The intersection of Sunset Point Road and Keene Road is over capacity
presently and is expected in the future and requires improvements. The following are the
proposed improvements which are consistent with the recommendations in the Traffic
Technical Memorandum (TTM):

e Provide a 4 lane divided roadway between Highland Avenue and Keene Road.
e Add an additional eastbound and westbound left turn lane along Sunset Point Road at
Keene Road to provide dual left turns in both eastbound and westbound directions.
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e Add an eastbound right-through lane at the intersection of Sunset Point Road and
Highland Avenue.

e Optimize all traffic signals by interconnection to obtain progression along the
roadway segments and update signal phasing as shown in the analysis.

e Extend the southbound left turn lane on Highland Avenue.

e Add sidewalks and/or bike lanes to better accommodate pedestrian and bicycle travel
throughout the corridor.

e Provide and upgrade pedestrian features, at the traffic signals, at the intersections of
Douglas Avenue, Betty Lane, Kings Highway, Highland Avenue, and Keene Road.

e Provide a 3-lane (2 lane with a continuous center left turn lane) typical section
between Douglas Avenue and Highland Avenue to improve safety.

The TTM also recommended providing an additional northbound and southbound
through lane along Keene Road at the intersection of Sunset Point Road, in order to meet
LOS requirements. However, Pinellas County has determined to not include these
improvements at this time with the Sunset Point improvements due to the anticipated
right-of-way costs and impacts that would result.
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Section 5
Design Controls and Standards

The proposed improvements for Sunset Point Road follow the latest Pinellas County and
Florida Department of Transportation design standards. The design criteria to be utilized
in this project are documented and contained in the Design Criteria Memorandum for
Improvements to Sunset Point Road.

The standards, manuals, and guidelines to be used in this project include:

“Manual of Uniform Minimum Standards for Design Construction and
Maintenance for Streets and Highways”, May 2007

Project Scope-of-Services

“A Policy on Geometric Design of Highways and Streets”, AASHTO, 2004
“Florida Intersection Design Guide”, FDOT 2007

“Drainage Manual”, FDOT, January 2008

“Drainage Manual”, Volume Il, FDOT 1987

“Design Standards”, FDOT 2008, a.k.a. “Standard Indices”

Pinellas County Land Development Code (LDC)

“Drainage Manual”, FDOT, January 2008: Chapter 3

“TR-55" Technical Release — 55, United States Department of Agriculture,
Natural Resources Conservation Service (Urban Hydrology for Small
Watersheds)

Pinellas County Department of Public Works Standard Technical Specifications
for Roadway and Related Construction

Southwest Florida Water Management District (SWFWMD) Environmental
Resource Permit (ERP) Basis of Review (BOR)

Pinellas County Department of Public Works Secs. 154-17—154-50, Drainage
Requirements

“Drainage Manual”, FDOT, January 2008: Chapter 5

“Stormwater Management Facility” (SMF) Handbook, January 2004, Chapter 5
LRFD Bridge Design Specifications, 4™ Edition (2007)
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e Manual for Condition Evaluation and Load and Resistance Factor Rating (LRFR)
of Highway Bridges, 2003 edition with 2005 interim

e Structures Design Guidelines (SDG), January 2008

e Standard Specifications for Structural Supports for Highway Signs, Luminaires
and Traffic Signals, 4™ Edition (2001) with 2003 Interim

e FDOT Modifications to Specifications for Structural Supports for Highway Signs,
Luminaires and Traffic Signals, January 2008

e FDOT Plans Preparation Manual, Volume 1, January 2008
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Section 6
Preliminary Design Analysis

6.1 Typical Section

6.1.1 Description

Upon completion of the Traffic Technical Memorandum, the determination was made to
divide the project into three sections, each with its own “urban” typical section as shown
in Figures 6-1, 6-2, and 6-3. In each case, the travel lane widths are set at 11 ft with
FDOT Type F curb and gutter. Bike lanes of 4 ft width and sidewalk will also be
provided in 5 ft, 6 ft, and 8 ft widths depending on location.

6.1.2 Turn Lanes

6.1.2.1 Left Turn Lanes

Separate left turn lanes will be provided along Sunset Point Road for turning movements
at major intersections, minor intersections, and exclusive left turns. The following
locations along Sunset Point Road will have left turn lanes:

e Edgewater Drive — Westbound

e Douglas Avenue — Westbound

e Cole’s Road — Eastbound

e Chenango Avenue- Eastbound

e Betty Lane — Eastbound and Westbound

¢ Kings Highway — Eastbound and Westbound

e Highland Avenue — Eastbound and Westbound

e Souvenir Drive — Eastbound

e West Drive — Westbound

e Nugget Drive — Eastbound

e Clearview Lake Drive — Eastbound

e Keene Road — Eastbound and Westbound
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6.1.2.2 Right Turn Lanes

Separate right turn lanes along Sunset Point Road will provide the necessary lane drops
for transitioning between typical sections and separate turning traffic from adjacent
through lanes. The following locations along Sunset Point Road will have right turn
lanes:

e Edgewater Drive — Westbound
e Highland Avenue — Westbound

e Keene Road - Westbound

6.1.3 Pavement Design

Pavement design along Sunset Point Road from Douglas Avenue to Keene Road will be
based on criteria from Pinellas County Public Works Roadway Pavement Guidelines
(Arterial). In this area, the pavement will receive full depth reconstruction. Per Pinellas
County’s request, the pavement between U.S. Alt 19 and Douglas Avenue and east of
Keene Road is to be milled and resurfaced and widened in lieu of full depth
reconstruction. This measure will significantly reduce construction costs in those
segments. The proposed pavement structure for areas of roadway reconstruction will
follow the guidelines stated below:

e Structural Coefficient — 4.17

e Asphalt Superpave Surface — Type SP — 12.5 Fine, Traffic Level “C” 3” min.
thick (2 lifts) (0.44) (1.32 Total)

e Base — Limerock 10 ¥2” Min. Thickness (Min. 100 LBR) (0.18) (1.89 Total)

e Sub-Base (Compacted 98% of AASHTO T-180) — 12” Min. Thickness (Stab.
w/min. 40 LBR) (0.08) (0.96 Total)

Pavement for the segment between Edgewater Drive and Douglas Avenue will be milled
at an average depth of 1 inch and will have a minimum of 3 inches of asphalt superpave
surface course (SP 12.5 Traffic Level “C”) added. Pavement widening within this
segment will consist of 4.5 inches of asphalt superave surface course (SP 12.5 Traffic
Level “C”) and 4.5 inches of asphaltic base course (SP 12.5) to match the resurfaced
main line. The project area east of Keene Road will be milled and resurfaced to an
average depth of 1 inch. Pavement widening in this area will match the proposed
pavement structure for roadway reconstruction.
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6.1.4 Alternatives

Alternatives to the recommended changes to Sunset Point Road from Edgewater Drive to
Douglas Avenue were considered. Figures 6-4 and 6-5 show typical sections of these
alternative designs. These alternatives would require additional right-of-way along the
entire segment, which would result in additional cost and impacts. These alternatives
were not recommended due to the additional cost for right-of-way required for their
construction and were removed from further consideration.
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6.2 Alignment

6.2.1 Geometric Analysis

6.2.1.1 Horizontal

The proposed alignment of Sunset Point Road begins at the centerline of Edgewater
Drive (Sta. 1100+00) and extends eastward at a bearing of S 87°11°16” E for 580 ft.
From the end of this tangent segment (Sta. 1105+80), the alignment shifts to the south
through a 600 ft curve (RT) followed by a 550 ft curve (LT) and joined in the middle by a
99 ft tangent segment. From the end of the second curve (Sta. 1109+09.97), the baseline
extends tangent until making an angle break of 1 degree to the north, 100 ft west of the
Pinellas Trail (Sta. 1114+96). This angle break is followed by a series of four tangent
segments with angle breaks of 1 degree or less alternating from south to north at stations
1116+97, 1118+36, 1120+40, and 1125+20 (center line of Douglas Avenue). The minor
angle breaks are proposed in order to keep improvements within the constrained 40 ft.
existing right-of-way where possible. Throughout this section, the proposed construction
will consist of two 11 ft lanes with curb and gutter, and an 8 ft sidewalk on the north side
of the road to provide connections to the Pinellas Trail and the City of Clearwater’s
Edgewater Park on the west end, and the improvements east of Douglas Avenue.

At Douglas Avenue (Sta. 1125+20) the proposed alignment ties into the existing baseline
of survey. The proposed alignment matches the existing baseline from Douglas Avenue
to Keene Road. In the section between Douglas Avenue and Highland Avenue, the
proposed construction will consist of two 11 ft lanes with curb and gutter a 12 ft
continuous two-way left turn lane, 4 ft bike lanes and 5 ft sidewalk. In the section
between Highland Avenue and Keene Road, the proposed construction will consist of
four 11 ft lanes with curb and gutter, a 19.5 ft raised median, 4 ft bike lanes, and 5 ft
sidewalk.

6.2.1.2 Vertical

The proposed profile approximately follows the grades of the existing roadway in order
to keep side slopes within the limited right-of-way available. Proposed fills range from 0
ft to 3 ft above the existing roadway elevations. Between stations 1139+00 and 1152+00,
the proposed profile has been adjusted to elevate the roadway above the 25 year
floodplain for consistency with the proposed stormwater pond design criteria. Vertical
grades range between 0.3 percent and 4.08 percent due to the semi-rolling terrain of this
corridor. All vertical grade-breaks greater than 0.7 percent (45 mph design speed) and
0.9 percent (35 mph design speed) include vertical curves.
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6.2.2 Environmental Impacts

Staff scientists have field-delineated the wetlands and surface waters located along the
project corridor; these wetlands have been surveyed. The wetlands were delineated using
the U.S. Army Corps of Engineers’ (USACE) Wetland Delineation Manual (1987), and
the Florida Wetlands Delineation Manual, Chapter 62-340, Florida Administrative Code
(FAC). There are a total of four wetlands and surface waters that were delineated along
the project corridor, which are labeled as SW1, W1, W2 and W3. It is anticipated that
there will be 0.01 acres of impact to SW1, 0.06 acres of impact to W1, 0.25 acres of
impact to W2, and no impact to W3, for a total of 0.32 acres of impact. If the impacts to
SW1, W1 and W2 were evaluated as impacts to wetlands, no more than 1-acre of
mitigation is likely to be needed to offset the impacts. Detailed wetland information can
be found in section 7.1. Wetland mitigation will be created on-site in conjunction with
the proposed floodplain compensation areas.

American has also coordinated with the County’s permit coordinator relative to the
existing County-owned Wetland Mitigation Site located on the north side of Sunset Point
Road between N. Betty Lane and Kings Highway. This existing site was previously
permitted by the County for wetland mitigation for a project call the Mall and according
to the County, there are available credits which could potentially be withdrawn to meet
some of the Sunset Point Road project requiremets. See further information in section
1.1

6.2.3 Maintenance of Traffic

From Edgewater Drive to Douglas Avenue, the proposed two lane roadway will have a
similar alignment to that of the existing two lane roadway. The width of existing right-
of-way in most of this segment is 40 ft and will limit the available work zone width. Due
to these factors, Sunset Point Road will need to be reduced to a single lane open to local
traffic only. Temporary asphalt will be used to widen the north side of the westbound
lane in this area prior to the first phase of construction. After this temporary asphalt is
placed, flagmen, temporary striping, and barricades should be used to divert all traffic
onto the newly widened westbound lane using a single lane condition. This scheme is to
be applied over the duration of construction of the new eastbound lane. Temporary
slopes will be used to transition any elevation difference between the existing road and
the proposed lane. Traffic should be diverted onto the new eastbound lane after the first
phase of construction is completed. For the second phase, a maintenance of traffic
scheme similar to the one mentioned previously should be applied during construction of
the new westbound lane.

From Douglas Avenue to Highland Avenue, the proposed roadway will consist of two 11
ft lanes with a 12 ft continuous two-way left turn lane. The existing right-of-way width is
66 ft at its narrowest point along this segment and will provide sufficient space to allow
two traffic lanes to remain open during construction. Because the proposed roadway
alignment is similar to that of the existing road, temporary asphalt will be necessary to
provide travel lanes outside of the work zone. Temporary asphalt will be placed along
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the north side of the westbound lane prior to the first phase of construction in order to
match any temporary lanes being used for the previous segment. After this temporary
asphalt is placed, temporary striping and barricades should be used to divert all traffic
onto the temporary lanes.  This scheme is to remain in place until construction of the
new eastbound lane and center left turn lane is complete. Temporary slopes will be used
to transition any elevation difference between the existing road and the proposed lanes.
After completion of construction in the first phase, the new lanes will be used temporarily
as eastbound and westbound lanes. During this second phase the new westbound lane
will be completed. Traffic will be controlled through the use of temporary striping and
barricades.

From Highland Avenue to Keene Road, the proposed roadway will consist of four 11 ft
lanes and a 19.5 ft raised center median. The existing right-of-way width for this
segment is 100 ft and will provide sufficient space to allow two traffic lanes to remain
open during construction. Because the proposed roadway alignment is similar to that of
the existing road, temporary asphalt will be necessary to provide travel lanes outside of
the work zone. Temporary asphalt will be placed along the north side of the westbound
lane prior to the first phase of construction in order to match any temporary lanes being
used for the previous segments. After this temporary asphalt is placed, temporary
striping and barricades should be used to divert all traffic onto the temporary lanes.
This scheme is to remain in place until construction of the new eastbound lanes and part
of the median is complete. Temporary slopes will be used to transition any elevation
difference between the existing road and the proposed lanes. After completion of
construction in the first phase, the new lanes will be used temporarily as eastbound and
westbound lanes. During this second phase the new westbound lanes and the remainder
of the median will be completed. Traffic will be controlled through the use of temporary
striping and barricades.

The proposed improvements to Sunset Point Road also include replacement of the bridge
over Spring Branch Creek. During this bridge replacement, Sunset Point Road will be
closed at the bridge location (between Macomber Avenue and N. Betty Lane). As a
result of this closure, traffic will need to be re-routed in the segment between N. Betty
Lane and Douglas Avenue. The two potential detour routes depicted in Figure 6-6 were
determined to have the least amount of impact to the surrounding neighborhoods with the
shortest travel distance, though other alternatives exist. Detour Route 1 diverts traffic
between the intersections of Douglas Avenue and Betty Lane onto Overbrook Drive.
Detour Route 2 diverts traffic between the intersections of Douglas Avenue and Betty
Lane onto Union Street. In order to minimize road closure time on this section of Sunset
Point Road, the box culvert bridge option is recommended. It is likely that the contractor
can use precast box culvert sections to expedite the construction of the bridge, thereby
minimizing the amount of time in which the road will need to be closed.
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Figure 6-6: Recommended Detours During Bridge Replacement

Legend

Detour Route 1

Detour Route 2

Sunset Point Road — From Edgewater Drive to Keene Road
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6.2.4 Right-of-Way Impacts

The majority of the roadway improvements will be contained within the existing right-of-
way. In some areas, concrete gravity walls near the right-of-way will be needed to
minimize impacts to adjacent Properties. It is anticipated that 11 parcels will be partially
impacted at intersection corners to allow sufficient turning radii for service vehicles onto
and from side streets. No buildings will be impacted by these requirements. Additional
right-of-way will also be required in the curvilinear alignment area west of Stevenson
Avenue. The existing right-of-way width in this area is particularly narrow and
additional width will be required in order for the radii and curvature of the proposed
roadway to meet urban highway design standards. It is anticipated that five partial
parcels will be impacted for this additional right-of-way along the north side of the road.
No buildings will be impacted by this acquisition. The Schematic Plans in Appendix H
show the locations where additional right-of-way will be required for the proposed
roadway improvements.

Connections to driveways will be required in some areas outside of the existing right-of-
way for this project. Permission will be obtained from property owners to make these
connections on their property.

The primary need for right-of-way would be associated with stormwater facilities,
floodplain compensation sites, and wetland mitigation. The Alternative Stormwater
Management Pond Siting Report (dated August 2008) identifies two stormwater pond
alternatives (A and B) per drainage basin within the limits of this project. All potential
ponds are located between Douglas Avenue and Kings Highway. For each drainage
basin, the lowest-cost alternative pond was recommended. In addition to the ponds,
multiple floodplain compensation sites are proposed between Douglas Avenue and Kings
Highway required to provide the necessary floodplain storage. Wetland mitigation sites
will be created in conjunction with these floodplain compensation sites. The Schematic
plans in Appendix H show the locations of the recommended stormwater pond
alternatives and recommended floodplain compensation site alternatives.

The estimated right-of-way costs associated with this project are based on estimates from
the Pinellas County Real Estate Department, and are broken down as follows:

Table 6-1: Right-of-Way Costs

Preliminary Right-of-Way Costs

Roadway $300,000
Stormwater Pond Sites $346,250
Floodplain Compensation Sites $243,000
Total $889,250
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6.2.5 Utility Impacts

Existing utilities within the corridor are listed in section 3.1.10. With the proposed
typical section filling the available right-of-way, relocation of the existing utilities within
the right-of-way is expected. All relocation costs are expected to be borne by the
respective utility owners. EXxisting utilities are shown in the Schematic Plans in
Appendix H and the Topographic Survey in Appendix K. These utilities are shown
with respect to the proposed improvements along Sunset Point Road.

6.3 Access Management — Highland Avenue to Keene Road

Good access management strives to reduce the number of conflict points between
vehicles by limiting the number of turning movements. A lower number of conflicts are
created which increases the level of safety. A review of the crash history between
Highland Avenue and Keene Road reveals the need for safety improvements. The
proposed access management adheres to standards from FDOT and Pinellas County.
Access management recommendations reflect the proximity of intersecting streets and
maintaining minimum distances between access points. The proposed typical section
includes a raised median between Highland Avenue and Keene Road. Therefore,
intersecting streets were evaluated for median openings. The minimum spacing for
access openings per Pinellas County Land Development Code Sec. 170-98 (Access Class
3) was utilized to develop the preliminary plans. The preliminary access management
plan for Sunset Point Road can be found in Appendix I. The median opening
recommendations between Highland Avenue and Keene Road are summarized in the
following sections.

6.3.1 Full Median Openings: Signalized

The following signalized intersections along Sunset Point Road are recommended for full
median openings:

e Highland Avenue

e Keene Road

6.3.2 Full Median Openings: Unsignalized

The following unsignalized intersections along Sunset Point Road are recommended for
full median openings:

e Nugget Drive

e Clearview Lake Drive
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6.3.3 Directional Median Openings: Unsignalized

The following unsignalized intersections along Sunset Point Road are recommended for
directional median openings:

e Souvenir Drive — Eastbound Left Turn

e West Drive — Westbound Left Turn

6.3.4 Right-In/Out Intersections

The remaining intersections will not have direct “left turn” access but will have right-
in/right-out access. A study was performed to qualify the access to these intersections.
Appendix I illustrates the access movements for the following intersections:

e FloraRoad

e East Drive

e Sharondale Drive

e Bellemeade Drive

e Lombardy Drive

e Ridgeway Drive

e Greenhill Drive

e Murray Avenue

6.4 Multi-modal Considerations

6.4.1 Pedestrian Features

The proposed design incorporates sidewalk throughout the entire length of the project
limits. Pedestrians along this corridor will have designated walking areas where none
were previously available. From Edgewater Drive to Douglas Avenue, an 8 ft. sidewalk
along the north side of the road will allow pedestrians access to side streets, bus routes,
and the Fred E. Marquis Pinellas Trail. From Douglas Avenue to Keene Road, 5 ft.
sidewalk (6 ft. wide where against the curb) will be constructed on the north and south
sides of the road, allowing pedestrian access to side streets, bus routes, and local
businesses.
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6.4.2 Bicycle Features

Designated 4 ft. bicycle lanes are incorporated into the proposed design from Douglas
Avenue to Keene Road on both the north and south sides of Sunset Point Road. These
lanes will provide cyclists with separation from vehicular traffic and access to side streets
and businesses along the corridor. From Edgewater Drive to Douglas Avenue, the
proposed 8 ft. sidewalk will have adequate width to allow bicycle and pedestrian traffic at
once. This sidewalk will allow access from local side streets to the Fred E. Marquis
Pinellas Trail where none was previously available.

6.4.3 Fred E. Marquis Pinellas Trail

The proposed bike lanes and sidewalks will improve access to the Fred E. Marquis
Pinellas Trail. It is recommended that the existing crossing configuration with Sunset
Point Road remains in place. Currently, Trail users must stop at the crossing. The yellow
flashing caution beacon warns motorists of the Trail crossing but does not require
motorists to stop. Traffic data has not shown pedestrian or bicycle related crashes in the
immediate area to warrant considerations for a change in operations or control. The
photograph below depicts the existing crossing as seen from the eastbound lane of Sunset
Point Road.

Pinellas Trail Crossing
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6.4.4 Bus Services

Pinellas Suncoast Transit Authority (PSTA) has bus service within the project limits of
Sunset Point Road that includes several stops and shelters. Figure 6-7 shows the PSTA
2025 fixed route system for Pinellas County. As can be seen in the photograph below,
the proposed improvements along this corridor may involve relocation of these shelters.
Coordination efforts will be made with PSTA during final design to provide appropriate
pads and shelters along the roadway design.

PSTA Bus Shelter West of Highland Avenue

6.4.5 Accessibility

All features will comply with the Americans with Disabilities Act (ADA). The ADA sets
forth minimum criteria for accessibility.
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6.5 Maintenance Issues

Maintenance is an important part of providing properly functioning facilities to the
traveling public. Without proper maintenance, the facilities will degrade and result in
limiting the initial benefit desired. The design of the facility must enable the county to
maintain the facility in the most cost-effective way. Components should be easily
accessible and maintained with a minimum of manpower and cost. A field meeting with
the Pinellas County Highway Division was held in late 2007 prior to beginning this
Study. During the meeting, there were several areas which were a concern. The areas
included:

e Lack of inlets from Keene Road to Highland Avenue — it was pointed out that
erosion occurs outside of the existing curbs due to high flows of runoff.

e Existing low point east of Highland Avenue — periodic flooding occurs on the
south side of Sunset Point Road.

e Bridge at Spring Branch — numerous repairs required on a frequent basis.

e Pavement repairs between US Alt. 19 and Stevenson Avenue.

These concerns will be addressed in the proposed design of the project.
6.5.1 Storm Sewers

This project will collect drainage in a closed drainage system which will discharge to the
proposed ponds. All roadway inlets will be standard FDOT inlets and accessible from
the edge of the roadway. This will ensure that the inlet structure will be readily
accessible and large enough to enter for cleaning and inspection. Ditch bottom inlets
used to collect overland flow will also be standard FDOT inlets and placed within areas
easily accessible from the roadway. Ditch slopes will be 4:1 (horizontal to vertical) or
flatter to allow vehicles to safely traverse the slope and ease of maintenance. Slope of
drainage pipe will be designed at no less than the minimal slope to allow self-cleansing
and have a minimum diameter of 18-inches to allow cleaning in the event sediment
collects within the system. The drainage design will allow the County to use standard
maintenance procedures for upkeep of the system.

6.5.2 Drainage Ponds

Drainage ponds will be utilized on this project to provide retention/detention. The
“Alternative Stormwater Management Draft Pond Siting Report” (August 2008 by
American Consulting Engineers of Florida, LLC) (aka Pond Siting Report) has been
prepared and accompanies this Preliminary Engineering Report. The Pond Siting Report
has provided possible locations for ponds within each drainage basin. In proposing these
pond sites, maintenance and access were considered as well as the ability to provide the
needed drainage functions. Pond sites are adjacent to public streets or access and will be
fenced in accordance with County specifications. A gate will be provided in the fence to
allow the County maintenance personnel to gain access to the pond. A minimum 20-foot
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berm width will be provided to allow vehicular access around the entire pond. Slopes
will be 4:1 (horizontal to vertical) or flatter to allow vehicles to safely traverse and
maintain the slope.

6.5.3 Erosion Protection

6.5.3.1 Temporary Erosion Protection

Temporary erosion protection placed during construction will be maintained by the
contractor as required by the plans and specifications for the duration of the project. This
temporary erosion protection will be removed at the completion of construction. Typical
features to be utilized include silt fences, turbidity barriers, rock bags, etc.

6.5.3.2 Permanent Erosion Protection

Permanent erosion protection required as part of the design of this project will be in
accordance with the requirements of Pinellas County and FDOT design standards. This
will ensure the use of products or erosion systems for which County maintenance
personnel have the equipment and materials to maintain, repair, or replace over time.
Typical erosion protection includes sodding, rubble riprap, and concrete lining.

6.5.4 Mowing

Mowing to maintain grassed areas is important to maintain the aesthetic component of
the corridor. Roadside areas will be graded with 1V to 4H slopes where possible,
allowing easy access and rideability during mowing operations. Access to grassed
roadside areas will be adjacent to the roadway.

Pond areas will contain gated access points from public property. Berms, in accordance
with County and SWFWMD criteria, will be provided around each pond, allowing access
for mowing. Slopes will be 4:1 (horizontal to vertical) where possible to facilitate
maintenance.

6.5.5 Landscaping/Clear Zone Maintenance

Maintaining landscaped areas and clear zone areas immediately adjacent to the roadway
is also an important aspect of the aesthetics of the roadway. The project’s location in a
predominantly residential area increases the need to maintain the aesthetic quality of the
roadway. Landscaping will be limited to the roadway right-of-way and will be accessible
from the roadway itself. See Section 6.8 for landscaping opportunity areas. Grassed areas
adjacent to the roadway will provide locations outside the travel lanes for maintenance
vehicles. In cases of maintenance in clear zone areas, proper traffic control devices and
procedures must be followed to provide maximum safety for workers and motorists.

Sunset Point Road — Final Preliminary Engineering Report

6-20



6.6 Drainage

In general, the stormwater management facilities will be composed of a series of on-site
closed curb inlet collection systems designed to convey roadway runoff into the
stormwater management ponds. Offsite runoff will be continue to be collected and
conveyed to the existing collection systems and discharged through outfall structures
with to treatment or attenuation. Some modifications to the existing collection systems
will be required due to the proposed roadway improvements. This concept will allow
minimization of the proposed pond sites and will also maintain the historic flow patterns
of the offsite contributing areas.

Identification of drainage basins within the project corridor, identification and evaluation
of feasible alternative pond sites and treatment methods, and identification of specific
infrastructure requirements necessary to implement a stormwater management plan as
part of this Preliminary Engineering Report is detailed in the supplementary Alternative
Stormwater Management Pond Siting Report dated August 2008. Methods from the
1999 FDOT Stormwater Management Facility handbook, the Southwest Florida Water
Management District (SWFWMD) permit manual, and the preferences of Pinellas
County were utilized as a basis for the information contained therein.

The existing conveyance ditch located along the southern edge of the roadway frontage
approximately between stations 1146+30 and 1151+50, will be impacted as a result of the
proposed roadway improvements. A more detailed analysis of the drainage basin
contributing to the ditch and a review of the ditch section will be required in order to size
the appropriate system required to provide sufficient capacity.

Additionally, the existing bridge traversing Spring Branch Tributary has been identified
as a major crossdrain within the Sunset Point Road corridor study area. As part of the
proposed roadway improvements, the existing bridge must be widened and raised. In an
effort to identify any increased velocities upstream or downstream and any potential
flooding impacts as a result of the bridge replacement, a bridge hydraulic analysis will be
conducted prior to the design phase.

The proposed stormwater management facilities will be constructed in accordance with
the overall project phasing and will not require separate maintenance of traffic.
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6.7 Bridge

The examination of the available information on the Sunset Point Road (CR 576) bridge
over Spring Branch Tributary of Stevenson Creek revealed a structure that appears to be
functionally obsolete since the structure has inadequate lane widths, no shoulders and
substandard traffic railing. The bridge could be widened since it is in generally
satisfactory to good condition with a few repairs being required except that there is no
way to determine the load carrying capacity of this structure. Without existing plans, the
load ratings cannot be determined so major widening of an older structure such as this
one is not recommended. For the above reason, a replacement of this structure is
recommended to ensure that the final structure is structurally capable of carrying the
vehicular traffic well into the future.

The proposed typical section for the new bridge structures will match the approach
roadway with one 11’ lane in each direction separated by a 12’ continuous left turn lane.
4’ bike lanes, 1’-4” shoulders, 6’ raised sidewalks and 1’-1” wide vertical face barriers
located on both sides of the bridge. The proposed typical sections are shown in later in
the report when the different structure options are discussed.

The existing pedestrian bridge (PB0015) may be removed without impacting the
pedestrian traffic since the proposed bridge includes sidewalks on both the north and
south sides of Sunset Point Road. This existing pedestrian bridge must be removed since
it conflicts with the widened roadway typical section.

The proposed bridge layout is based on the preliminary roadway and creek layout as
shown in the Plan and Elevation view below:
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Bridge Culvert Option 4

Notice that a skew angle between the creek and Sunset Point Road is shown as 30° in the
above drawing. This has not been finalized yet and may change based on the final results
of the hydraulic analysis of Spring Branch. The span length of 35’-0” is also based on
the preliminary skew angle of 30° and the maximum required hydraulic opening of 27°-
0” (27°/cos(30°) + 2 * [V * 4°-0” cap width — 10 sheet pile wall width] = 33.51" roundup
to 35’-0”). These conservative span length and skew angle were assumed to ensure that
the values used in design would cover the worse case — these values will be revised in
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final design to match the approved hydraulic recommendations which will result in lower
construction costs. Based on this information, a single span bridge with a span length of
35’-0” is assumed for the proposed structure.

Another hydraulic consideration that limited the structure alternatives was the design
high water elevation (DHW). The profile of the proposed Sunset Point Road is to remain
approximately the same as the existing so that unnecessary work will not be needed to
tie-in the nearby side streets and driveways. These two elevations restrict the available
depth for the superstructure. The preliminary DHW is set at elevation 10.89 (NAVD).
The existing Sunset Point Road has an approximate elevation of 16.60 (NAVD) at the
centerline of the bridge over Spring Branch. The resulting structure depth available is
3.12° (16.60° — %2 * (58°-10” bridge width) * 2% cross slope — 2’ freeboard clearance —
10.89°) after providing 2’ of freeboard between the DHW and bottom of bridge to
prevent floating debris from collection at the bridge. This limited superstructure depth
eliminates many types of structures from further consideration.

One structure type that meets this depth criterion and can span the 35°-0” required is a
precast, prestressed slab. Superstructure Option 1 consists of prestressed concrete slab
units that are 13” thick and transversely post-tensioned. A 2” thick bituminous/asphalt
overlay is added to provide a smooth riding surface for the vehicular user. This
superstructure depth of 15” meets the AASHTO span-to-depth limits of 12.6” (0.030 *
(35°-0” span)) required to limit excessive deflections of the structure and results in a low
member elevation that provides 3.87” of vertical clearance above the DHW elevation.
The typical section for this option is shown below.

Option 2 is similar to Option 1 in that it is composed of prestressed concrete slab units
that are 10” thick. A 5” cast-in-place concrete topping is used to tie the individual slab
units together in place of the transverse post-tensioning that was required in Option 1.
The superstructure depth for this option is 15” which meets the required AASHTO span-
to-depth limit of 12.6” and provides 3.87" of vertical clearance above DHW elevation
similar to Option 1. This superstructure typical section is provided below.
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A 22” cast-in-place slab is used to cross the 35°-0” span over Spring Branch in Option 3.
The thickness of the deck has been sized to meet the 21.6” (1.2 * ((35’-0” span length) —
10) / 30) minimum deck thickness as required in AASHTO to prevent excessive
deflections. A vertical clearance of 3.29” results from this superstructure option. Typical
section of Option 3 is included below.
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TYPICAL SECTION THROUGH BRIDGE DECK

OPTION 3

Options 1 through 3 utilize concrete sheet pile walls to reduce the span length while
maximizing hydraulic opening provided. This allows shorter spans that permit the use of
shallower superstructure types. The exposed height of the concrete sheet pile walls is
assumed to be 11°-0” which requires 12” thick walls. No dead man or soil anchors are
required. While these are more expensive than permanent steel sheet pile walls, they
require less future maintenance. Using steel sheet piling would reduce the total
construction cost by an estimated $194,000. This alternative is not considered further
because of the increased maintenance costs and the difficulty of repairing when needed.
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Pile bents are used for the substructures on Options 1 through 3. Six 18” square
prestressed concrete piles spaced at approximately 11°-0” will be used to support the
superstructure. A 4’-0” wide by 2°-6” tall cap is proposed to encase both the 18” piles
and the sheet pile wall. The preliminary geotech report uncovered weathered limestone
located at a depth 35’ until the boring was terminated at a 75’ depth. One location of the
9 SPT blow counts that were taken within this 40°-0” thick limestone layer indicated a
weak or voided section where the rod fell due to its own weight. This occurred at a depth
of about 50°. The lowest of the other 8 blow counts was 96 blows for a penetration of
12” indicated very hard material.

Option 4 uses a twin 12’ x 9’ box culverts (depending on hydraulic analysis) to permit the
flow of water under Sunset Point Road. These structures are similar to what was
recommended downstream under Douglas Avenue and Springtime Avenue in the City of
Clearwater Stevenson Creek Study dated August 2001. Wingwalls running parallel to
Sunset Point Road are used to retain the fill allowing a bridge culvert length of 58’-10”.
The typical section for this would be similar to the bridge options.

Estimated quantities were calculated for each of these 4 structure options and the unit
prices were used to determine the estimated construction costs. Where available, the unit
costs for the structural items are taken from Chapter 9 of the 2008 FDOT Structures
Design Guidelines. The 2007 FDOT annual statewide pay item averages were used for
items not found in the Structures Design Guidelines. There was no specific pay item and
therefore cost information for the 13” prestressed slab units so the unit cost for the 15”
slab was reduced by the ratio of the thicknesses.

The costs for the bridges in Options 1 through 3 are broken down into 4 categories:
Superstructure, Substructure, Miscellaneous and Conditional Variables. The
Superstructure cost consists of the costs for the approach slabs, the prestressed or cast-in-
place deck, barriers and expansion joints. The Substructure cost includes the prestressed
piles and pile cap while the Miscellaneous cost account for the concrete sheet piling. The
Conditional Variable cost is a markup to account for the increased costs of construction
over water.

The cost of the bridge culvert in Option 4 is split into 2 categories: Substructure and
Conditional Variable. The substructure cost consists of the concrete and reinforcing steel
needed to construct the box culverts. The cost of the barrier and the roadway over the
bridge culvert is included to ensure that the Total Structure Cost of Option 4 can be fairly
compared to the Total Structure Costs of Options 1 through 3 on an “apple-to-apple”
basis. The unit cost for construction of the 3-lane roadway was taken as the average of
the construction costs of a 2-lane and a 4-lane roadway from the August 2007 FDOT
Construction Cost Tables. The Conditional Variable cost for the bridge culvert is to
include the cost of dewatering as well as maintaining the flow of water in Spring Branch
during construction.

A summary of these costs for all four options in included in the table below:
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Table 6-2: Bridge Structure Options — Costs

SUPERSTRUCTURE OPTIONS
ONE - Prestressed Slab | 1 progiressed Slab | THREE - CIP Concrete | FOUR - Dual Cell 12" x 9
Units, Transversely P/Tw Units w/ 5" CIP Toppin Flat Slab CIP Concrete Box Culvert
2" Asphalt Overlay pping
SUPERSTRUCTURE $250,542 $242,101 $276,299 $0
MISCELLANEOUS $405,625 $405,625 $405,625 $0
SUBSTRUCTURE $77,479 $77,479 $77,479 $541,054
CONDITIONAL
VARIABLES $22,009 $21,756 $22,782 $100,000
TOTAL STRUCTURE
$755,656 $746,961 $782,185 $641,054
cosT
MINIMUM COST $170 $166 $183 N/A
PER SQUARE FOOT
% ABOVE MIN. o . - o
ALTERNATIVE 18% 1% % %

As can be seen above, the construction cost of Option 4 with the dual 12’ x 9’ Bridge
Culvert is the overall least expensive alternative. This option is approximately $106,000
less then the least expensive bridge option with concrete sheet piling. However, if steel
sheet piling is used then the Total Structure Cost for Option 2 is reduced to $553,000 or
$88,000 less than the box culvert. The risk of increase future maintenance costs of the
steel sheet piling and the difficulty of repairing makes the dual 12° x 9’ Bridge Culvert of
Option 4 the optimal choice.

Additional bridge information is located in Appendix B.

6.8 Landscaping

The location of Sunset Point Road presents many challenges and opportunities for
landscape areas along the corridor. There are historic trees within the right-of-way that
make the proposed widening more of a challenge. From Edgewater Drive to Douglas
Avenue the narrow space does not allow for trees. The proposed cross section takes up
the available space with only the addition of one sidewalk on the north side. Depending
on how the stormwater management facilities are constructed, there may be opportunities
for trees along the edges along the roadside. Further east, the right-of-way allows for
sidewalks on both sides, however the available green space will be outside the back of
sidewalk. For the majority of the corridor, this will likely limit landscaping to median
areas due to utility and signage conflicts.
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Existing Trees
In specific areas of the project, there are historic sabal palms approximately 50-feet in

height. The cross sections and grading should be evaluated to save these palms in place
where possible. Sabals normally transplant quite easily, however the extreme height for
these trees will require special attention and equipment if they are to be saved and
relocated. A standard tree spade will not be enough due to the slender and weathered
trunks. Evaluations should be completed to inventory the trees and their health for the
best potential transplants. Though there are a few in other areas, the segments of the
corridor with groups of the taller Sabals are as follows:

e Between Kings Highway and Highland Avenue
e Between East Drive and Ridgeway Drive

Mature live oaks are also present in some areas. These mature live oaks occur both
within the right-of-way and on the adjoining properties. The overhead power lines on the
south side of the road have required line-clearance pruning over the years. This has
resulted in some trees having irregular canopies. Other trees appear to have partial die-
back, probably due to root zone disturbance. Some may have to be removed, while
others may survive with special attention prior to and during construction of the roadway
improvements. This attention includes protection measures, watering, fertilizing and
pruning. Each tree within 25 feet of the limits of work should be inspected to determine
potential impacts and existing health. This is important for the County to have a record
of the pre-construction condition of existing trees.

Planting Areas
The preliminary design provides two types of potential planting areas for the corridor:

medians and stormwater facility edges. The medians will need to be reviewed for
adequate sight distance for intersections and horizontal clearance for the driving lanes.
Moving from the beginning of the project to the east, the first available median is a small
teardrop-shaped island just west of Flora Road that may accommodate a palm due to the
available space. Then between Highland Avenue and West Drive two diamond-shaped
medians allow larger trees. The first median that will accommodate more than one tree is
between East Drive and Sharondale Drive. From there to Keene Road, the median
continues with a series of median cuts and turn lanes included.

The required stormwater facilities, whether ponds or large swales adjacent to the
roadway, could accommodate landscaping if desired. These facilities need to be
configured to determine the extent of the potential landscape areas. In either location, the
existing conditions and the proposed improvements will need to be considered to provide
functional landscape improvements that provide shade and other benefits while keeping
maintenance costs low, improving aesthetics, maintaining accessibility and maximizing
safety.
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6.9 Cost Estimate

Construction costs were estimated using FDOT pay items and 2008 average cost history
(11-07-07 to 11-30-08) for Area 08 which includes Pinellas County. With the exception
of the unknown drainage items, these pay items are equivalent or closest matches with
Pinellas County pay items. These preliminary costs are estimated for the year 2008.

Costs for the proposed improvements to Sunset Point Road have been approximated and
are broken down in the table below. For more detailed cost information see Appendix A

and Appendix B.

Table 6-3: Project Costs

Roadway Construction $6,422,490
Bridge Culvert $641,054
Signing and Pavement Marking $189,923
Signalization $1,500,000
Construction Subtotal $8,753,467
20% Contingency $1,750,693
Roadway Right-of-Way* $300,000
Ponds, Floodplain Compensation and Mitigation - Right-of-Way* $589,250
Project Grand Total Cost $11,393,410

*Based upon estimated costs by the Pinellas County Real Estate Department.
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Section 7
Permitting and Environmental Assessment

7.1 Wetlands and Surface Waters

Staff scientists have field-delineated the wetlands and surface waters located along the
project corridor; these wetlands have been surveyed. The wetlands were delineated using
the U.S. Army Corps of Engineers’ (USACE) Wetland Delineation Manual (1987), and
the Florida Wetlands Delineation Manual, Chapter 62-340, Florida Administrative Code
(FAC). There are a total of four wetlands and surface waters that were delineated along
the project corridor, which are labeled as SW1, W1, W2 and W3. It is anticipated that
there will be 0.01 acres of impact to SW1, 0.06 acres of impact to W1, 0.25 acres of
impact to W2, and no impact to W3, for a total of 0.32 acres of impact.

SW1 is a small tributary to Stevenson Creek, which flows out to St. Joseph’s Sound. The
portion of this surface water that is proposed to be impacted has side slopes of
approximately 1:1, and has concrete/sand bags along the bank on the north side of Sunset
Point Rd and has poured concrete, pieces of concrete, and some vegetated banking on the
south side of Sunset Point Rd. W1 is a Pinellas County mitigation site with a ditch that
runs parallel to the road and flows into the wetland system. The only portion of the
wetland that would be impacted is the ditch that runs parallel to the road. This portion of
the wetland appears to be a manmade ditch and could be labeled as a surface water. W2
is also a manmade ditch that runs parallel to the road. This ditch could also be considered
a surface water and is connected to W1 via a culvert that runs under the roadway. W3 is
located just to the south of W2 and is separated by a small berm. W3 is a low-lying open
grass area that is located within Basinger fine sand, depressional soil map unit according
to the NRCS Soil Survey of Pinellas County. Dark soils were observed in this location
that indicated hydric conditions. W3 appears to be mowed on a regular basis so
vegetation was hard to determine. There was one pocket that was not mowed that
consisted mainly of Carolina willow.

If the impacts to SW1, W1 and W2 were evaluated as impacts to wetlands, no more than
1-acre of mitigation is likely to be needed to offset the impacts. Although vegetation is
minimal in the ditches and at the creek crossing, an emergent herbaceous system would
be created to offset the impacts to wetlands and to potential impacts to wood stork
foraging area. It is anticipated that the wetland mitigation will coincide with the
proposed floodplain compensation areas. If the identified impact areas are evaluated as
surface waters, then no mitigation should be required to offset the impacts. Any loss of
water storage and wood stork foraging area would be compensated for by the creation of
the floodplain compensation areas.

Wetland mitigation, if needed, could be created on-site in conjunction with the proposed
floodplain compensation areas, if possible. One viable option would be the area located
to the east of the Calvin A. Hunsinger School, shown as FPC-3 site in the Pond Siting
Report. This property is a large open field that is located within a Basinger fine sand,
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depressional soil map unit according to the NRCS Soil Survey of Pinellas County. There
is one small pocket with wetland vegetation, but the remainder of the site is mowed and
appears to consist of mainly Bahia grass. Based on a field review, it appears that hydric
soil conditions exist within this property. Mitigation at this site would require minimal
scraping of the substrate at existing conditions to support wetland function. If this site
were to be used as a mitigation and floodplain compensation site, a large pond with a
wetland fringe or large littoral zone could be created. Either using this site solely for
mitigation or as a mitigation and floodplain compensation site would both be viable
options. Since this site is mainly open field, there would be minimal impacts to any
existing vegetation and would be easy to do any excavation and/or grading work

Another option which could be utilized could be to utilize the existing wetland mitigation
credits which have been created and permitted within the County owned wetland
mitigation system was permitted under SWFWMD ERP No. 10228004 (The Mall -
Sunset Point Mitigation Area). This site is located adjacent to Sunset Point Road on the
north side between N Betty Lane and Kings Highway. According to County records,
there is 1.43 acres available for mitigation credit within the site. However; the County
indicated that some of the acreage would be necessary for another project, Bee Branch
Phase 1. Further coordination with County personnel will be performed during the final
design phase to determine if utilization of this site is desired to meet project
requirements.

With any of the wetland mitigation alternatives considered, it does not appear that any
additional property would be required to meet the needs of the Sunset Point Road project.

7.2 Permitting

A General Environmental Resource Permit (ERP) is required for the impacts to the
Spring Branch Tributary and ditches located within the existing right-of-way.
SWFWMD will require mitigation to be provided for the filling in of these ditches. A
pre-application meeting has been held to discuss permitting requirements. See Appendix
E.

Correspondence with the FDEP indicates that the Spring Branch Tributary in the vicinity
of Sunset Point Road is not sovereign submerged land. As such, bridge widening will not
require sovereign submerged land authorization for the Florida Board of Trustees. Please
see Appendix E for correspondence.

The US Army Corps of Engineers (USACE) issues a Nationwide 14 for linear
transportation projects impacting less than 0.50 acres of jurisdictional wetlands. If the
jurisdictional impacts exceed 0.50 acres, the USACE may require an individual permit
with a public notice period. Mitigation for surface water impacts is calculated using the
Uniform Mitigation Assessment Method (UMAM) and is anticipated to be minimal.

Florida’s NPDES stormwater program requires a Generic Permit for stormwater
discharge from construction activities that disturb more than 5 acres of land. Discharges
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to surface waters of the state or municipal separate stormwater system via a point source
are allowed under the Generic Permit. The construction plans will include preparation of
a Stormwater Pollution Prevention Plan (SPPP) which will outline guidelines for the
Contractor and can be used by the Contractor to apply for the Notice-of-Intent (NOI) to
utilize the State of Florida’s Generic Permit.
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Figure 7-1: Existing Wetlands
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Section 8
Hazardous Material Evaluation

A Phase I Level | Environmental Assessment Hazardous Materials Evaluation Report
(HMER) has been previously prepared (American Consulting Engineers of Florida, LLC,
March 2008) and approved the County.

A total of nine (9) sites were identified within the project boundary, and the following
conclusions and recommendations were made regarding the proposed project:

e Of the nine (9) sites reviewed, 1 site received rankings of “No” risk, 5 sites
received rankings of “Low” risk, 2 sites received a ranking of “Medium” risk, and
1 site received a ranking of “High” risk.

e The two (2) sites ranked “Medium” risk and the one (1) site rank “High” risk
were recommended for further environmental assessment pending the final
roadway design and construction activities that may take place within or near
these sites. It is not anticipated that any right-of-way acquisition would be
required from those properties.

The nine (9) sites identified are included in Table 8-1. The Map ID numbers correspond
to Figure 8-1.

Table 8-1
Summary of Potential Contamination Sites
Map . . Risk Government
D Site Name Site Address Rating Database
1 Chevron 2 1901 Edgewater Drive Medium | Spills80, UST
2 XCEL 825 1201 Sunset Point Rd Low | ool SPiIs80
; : FINDS,
3 John’s Auto Body 1300 Sunset Point Rd Low RCRAGN
City of Clearwater Lift i
4 Y Station 24 1351 Sunset Point Rd Low IL_J%?’I'T Spillsgo,
5 Sunset Point Baptist School | 1390 Sunset Point Rd No FINDS
Texaco Gas Station — ) ) LUST, UST,
6 Closed 1898 N. Highland Ave Medium FINDS, Spills80
) _ FINDS, LUST,
7 Chevron USA 1899 N. Highland Ave High UST, Spills80
8 Tux Cleaners 1893 N. Highland Ave Low FINDS
9 BP Gas Station 1801 Sunset Point Rd Low UST, LUST
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The assignment of a risk rating was based on the current and past existence of hazardous
materials or petroleum products and the potential of the material/product to be
encountered during proposed roadway construction activities. The rating system
expresses the likelihood that hazardous material or petroleum products exist and the
potential impact on roadway construction.

Pinellas County is proceeding with further environmental assessment activities based on
the recommendations of the HMER.

Sunset Point Road — Final Preliminary Engineering Report



Begin Project End Project

8-1



Section 9
Soils/Geotechnical Investigation and Analysis

The geotechnical work as described in the Preliminary Geotechnical Report, Sunset Point
Road (CR 576), Improvements Between Edgewater Drive (US Alt. 19) and Keene Road
and the Final Geotechnical Report (Draft), Sunset Point Road (CR 576), Improvements
Between Edgewater Drive (US Alt. 19) and Keene Road, (prepared by PSI, ) included
performing field reconnaissance, a roadway soil survey, ground water table
measurements, laboratory classification testing, and engineering evaluations and design
recommendations. Published information was obtained from the Soil Survey of Pinellas
County, Florida, published by the U.S. Department of Agriculture (USDA) Soil
Conservation Service (SCS) and the “Clearwater, Florida” Quadrangle Map produced by
the USGS. All investigative services were performed in general accordance with Pinellas
County and FDOT guidelines. See Appendix D for a copy of these reports.

To explore subsurface conditions along the proposed alignment, hand auger borings were
performed to a depth of 5 feet below the existing grade. Based upon the exploratory
borings and results of the laboratory testing, the near surface soils along the project
alignment have been grouped into four (4) categories/strata. In general, the auger borings
performed encountered the following strata:

Table 9-1: Project Soil Stratums

STRATUM SOIL DESCRIPTION CI'_A\:SSSI_IIEI%,%\(')I'IIIC_)N
1 Clean to Slightly Silty Fine SAND A-3
2 Silty to Clayey Fine SAND A-2-4
3 Sand CLAY A-6
4 Silty Fine SAND with organics (Muck) A-8

Five (5) LBR tests were performed on near surface soils at various locations along the
existing roadway. The LBR tests yielded values ranging from 26 to 49 percent. Using
the FDOT 90 percentile method, a design LBR of 29 percent is recommended for the
existing project soils for soil support for use in pavement design.

To supplement collected roadway data to be used in evaluation of seasonal high
groundwater levels and to provide recommendations for possible milling and resurfacing,
five (5) pavement cores were collected along Sunset Point Road from U.S. Alternate 19
to Douglas Avenue. A summary of the collected pavement cores is included on Table 6
in Appendix A of the Final Geotechnical Report (Draft). It was determined that, if the
design engineer and the County decide that the use of a moisture resistant base material
such as ABC is acceptable under the expected shallow groundwater conditions, milling
and resurfacing can be used for pavement rehabilitation.
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When encountered, groundwater was observed at depths ranging from 2 % ft. to greater
than 5 ft. below the existing ground surface in the borings performed at the project site.
Groundwater levels will fluctuate seasonally and groundwater conditions will change
with environmental variations and seasonal conditions, such as the frequency and
magnitude of rainfall patterns, tidal influences, as well as man-made influences, such as
existing swales, drainage ponds, and underdrains. A summary of estimated seasonal high
groundwater table (SHGWT) levels at the boring locations is presented in Table 3 in
Appendix A of the Preliminary Geotechnical Report.
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Section 10
Public Involvement

A public involvement program is included in the development of this project. An
introductory public information was held on March 5, 2008. See Appendix G for
information on the public meeting and materials that were on display at that time. There
were no proposed improvements displayed at that introductory meeting as the purpose
was to obtain general feedback from the public on their local knowledge of the corridor
and to obtain comments on the project.

A public notice was placed in the local newspaper and a letter notice was sent to property
owners (450 letters were sent) within 300 feet from both sides of the corridor. See
Appendix G for the notices that were provided.

A summary of the comments received is included in Appendix G. In general, the
comments received indicated a desire to see improvements made along the corridor and
the proposed improvements are in-line with a majority of the requests and concerns.

A second public workshop was held on May 28, 2009, to obtain public feedback on the
recommended improvements contained in this report. At this meeting, graphics of the
proposed improvements were on display for review and comment. Public notices and
451 letters were sent out similar to the previous meeting (see Appendix G for the notices
sent out). 69 people attended the workshop and 28 provided comments. A summary of
the comments received is also included in Appendix G. The comments were mixed in
regards to the proposed improvements recommended in this report. There was general
support (7 supported the design as proposed, 10 supported the addition of sidewalks, 7
supported the addition of bike lanes) that improvements should be made along the
corridor; however, there was some disagreement in the proposed improvements between
Highland Avenue and Keene Road. There were 7 comments received from property
owners along this segment that objected to the proposed 4-lane divided typical section. 5
of these property owners thought that a 3-lane urban typical section (2-lane divided with
center left-turn lane) should be used. There were 10 comments/concerns about impacts to
property values.

A third public meeting was held on August 18, 2009 at the Board of County
Commissioners regularly scheduled public hearing. American presented the results and
recommendations contained in this preliminary engineering report. Following the
presentation, the public was permitted to provide verbal comments to this report. The
comments made were similar to those received at the second public workshop. The BCC
then directed the County staff to consider revising the proposed improvements (possible
phasing of improvements and/or reductions in scope) to reduce costs. This directive was
based on overall County budget concerns due to current economic conditions and overall
impacts to the community.

This re-evaluation is being performed by Public Works Traffic Division personnel.
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Appendix A

Roadway Construction Cost Estimate
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Preliminary Construction Cost Estimate

SUNSET POINT ROAD - US ALT. 19 TO KEENE ROAD - APPROX. 1.5 MILES RECONSTRUCTION, 0.5 mi

January 2009

MILLING/RESURFACING (FINAL PER)
F.D.O.T. BID
Pay Item | ITEM Description Quantity [ Units | Unit price Amount
No. NO.
101-1 1 [MOBILIZATION 1 LS | $635,652.44 $635,652.44
102-1 2 |MAINTENANCE OF TRAFFIC 1 LS [ $355,798.12 $355,798.12
104-13-1 3 |STAKED SILT FENCE, TYPE IlI 21,000 LF $0.98 $20,580.00
104-16 4 |ROCK BAGS 2,100 EA $5.76 $12,096.00
110-1-1 5 |CLEARING & GRUBBING 20 LS/AC| $8,282.05 $165,069.54
120-1 6 |REGULAR EXCAVATION 16,409 cYy $3.25 $53,329.25
120-6 7 |EMBANKMENT 16,580 CcY $5.32 $88,205.60
160-4 8  [STABILIZATION TYPE B 57,065 SY $2.92 $166,629.80
285-709 9 |OPTIONAL BASE, BASE GROUP 09 50,399 sy $13.08 $659,218.92
327-70-01 10 |MILLING EXISTING ASPHALT (1") 7,310 Sy $0.97 $7,090.70
334-1-13 11 |SUPERPAVE ASPHALTIC CONC, TRAFFIC C (SP 12.5) 9,522 N $91.78 $873,929.16
339-1 12 |MISCELLANEOUS ASPHALT PAVEMENT 17 TN $177.26 $3,031.15
DRAINAGE 13 |DRAINAGE STRUCTURES 105 EA $5,000.00 $525,000.00
DRAINAGE 14 |PIPES 13,565 LF $100.00 $1,356,500.00
400-1-11 15 [CONCRETE CLASS |, RETAINING WALLS (GRAVITY WALLS) 27 CcY $606.48 $16,374.96
515-1-1 16  |PIPE HANDRAIL - GUIDERAIL, STEEL 1,892 LF $63.10 $119,385.20
515-22-1 17 |PEDESTRIAN / BICYCLE RAILING, STEEL ONLY, 42" PICKET RAIL 300 LF $63.25 $18,975.00
520-1-7 18 |CONCRETE CURB & GUTTER, TYPEE 2,053 LF $14.02 $28,783.06
520-1-10 19 |CONCRETE CURB & GUTTER, TYPE F 21,000 LF $14.00 $294,000.00
520-5-41 20 |TRAFFIC SEPARATOR CONCRETE- TYPE IV, 4 WIDE 1,877 LF $40.00 $75,080.00
522-1 21 |SIDEWALK CONCRETE, 4" THICK 11,667 SsY $32.01 $373,460.67
522-2 22 |SIDEWALK CONCRETE, 6" THICK 1,315 Sy $40.76 $53,599.40
536-1-1 23 |GUARDRAIL -ROADWAY 325 LF $19.99 $6,496.75
536-85-22 24 |GUARDRAIL END ANCHORAGE ASSEMBLY - FLARED 4 EA $1,717.15 $6,868.60
570-1-2 25 |PERFORMANCE TURF, SOD 19,109 sy $1.75 $33,440.75
999-1 26 |STORMWATER PONDS AND FLOODPLAIN COMP. SITES 1 LS | $473,895.00 $473,895.00
ROADWAY SUBTOTAL $6,422,490
BRIDGE OR BOX CULVERT $641,054
SIGNING/PAVEMENT MARKINGS $189,923
TRAFFIC SIGNALIZATION $1,500,000
CONSTRUCTION SUBTOTAL $8,753,467
20% CONTINGENCY $1,750,693
GRAND TOTAL

Note: Costs are based on FDOT area 08 Average (11-07-07 to 11-30-08).

F:\PROJECT\5079576\FileCabinet\C. Design Documentation\C.04 Engineer's Reports-Studies\E. Preliminary Engineering Report\Cost Estimate\[Cost
Estimate_updated_20081222.xIs]Sheetl



Appendix B

Bridge Alternative Calculations and Schematic Plans
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ONE - Presstressed Slab Units,
Transversely P/T w/ 2" Asphalt

TWO - Prestressed Slab Units w/ 5"

THREE - CIP Concrete Flat Slab

FOUR - Dual Cell 12' x 9' CIP

Overlay CIP Toping Concrete Box Culvert
SUPERSTRUTURE $250,542 $242,101 $276,299 $0
MISCELLANEOUS $405,625 $405,625 $405,625 $0
SUBSTRUCTURE $77,479 $77,479 $77,479 $517,037
C\(I)ANFzngcl)_bI;‘S\L $22,009 $21,756 $22,782 $100,000
TOTAL 2;';".:CTURE $755,656 $746,961 $782,185 $617,037
leoich szl $170 $166 $183 /A
% ABOVE MIN. 209 21% 27% 0%

ALTERNATIVE




Number
110-3
334-1-13
400-2-4
400-4-5
400-2-10
415-1-4
415-1-5
415-1-9
450-88-13
450-3-13
455-14-4
455-34-3
458-1-11
521-5-4
000-0-0

Unit Costs Used in Concept Report

tem Description Cost
*Removal of Existing Structure $50.00
*Superpave Asphaltic Concrete Traffic C $90.24
**Concrete Class Il (Superstructure) $850.00
**Concrete Class IV (Substructure) $1,100.00
*Concrete Class Il (Approach Siab) $528.00
**Reinforcing Steel (Superstructure) $1.00
**Reinforcing Steel (Substructure) $1.12
*Reinforcing Steel (Approach Slab) $1.07
***Prestressed Slab Units Transversely Post-Tensioned (13" Slab Units) $61.00
***Prestressed Slab Units (48"x10" Slab Units) $162.60
**Concrete Sheet Piling (12"x30" Sheet Piles) $125.00
**Prestressed Concrete Piling (Furnish & Driven) (18" Sq.) $80.00
*Bridge Deck Expansion Joint (Poured Joint with Backer Rod) $154.00
**Concrete Traffic Railing Barrier (Bridge) (32" Vertical Face) $115.00
****Roadway Cost (3-Lane Roadway) New Construction $13,099,203.50

* Unit Prices taken from 2007 FDOT Annual Statewide Pay Item Average.

** Unit Prices taken from FDOT BDR Cost Estimating in the Structures Manual.

*** Since no information was available for this specific pay item, a ratio of a 48" x 15" Prestressed Slab was taken.

**** Unit Price taken from August 2007 Construction Cost Tables - use average of 2-Lane and 4-Lane Roadway Section

Units

SF
TON
CcYy
cY
cY
LB
LB
LB
SF
LF
LF
LF
LF
LF
Mi
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Date: /2 /o
Date:

By: (2A
Chk:

Sunset Point
Prestressed Slab Alt

Printed 7/7/2008 - 7:44 AM - Page 1
Alternative1l.xmcd

Design Parameters:

Number of Spans:

Out to Out Bridge Width:
Outside Sidewalk Width:
Outside Sidewalk plus Barrier(s) Width:

sSww

Sidewalk Thickness:
Median: - Width:
- Thickness:

Width of Closure Pour:

Beam Dimensions:

(1) (@) 3)

Number
of Beams:

Span

i= Nbeami = |2 J..

|

Beam Width:

S.in kbi

kp =(9.5)in

bw - ¢cp

i Nbeaml

S=(4.75)

Let

i+ 4.5in ka,i=J;+ 4.5.in

i= 1 . Nspan

(note that sidewalks are assumed on both sides of bridge)
sw+ {1ft+lin)

swt = mean] 6in, (6in + sww-0.02)]

(4)

Lc_ciﬁ 35t - Qin

ka = (95 )-in

Nspan = ]

bw :38ft + 10in
sw. 6-ft

sww = 7.083-ft
swt = 6.85:in

mw:= 0-ft + 0-in

mt: (in

cp: 1.R334t

Span Lengths:

(5) (6)

Lb_bi = |-c_ci - kbi - kai chi = Lb—bi + 2-Ji

Lo b =(33.417)it Lpc = (34.25) 1t

Note: (1) J is the Distance from the Centerline of the Bearing Pad to the End of the Beam

)
(@)
(3) k
(4)
()
(6)

a

5

6 pc is the Precast/Release Length of Beam

Total Bridge Length:
Slab Thickness: - Sacrificial: hgs := 0.0in

- Effective

AASHTO Minimum Span-to-Depth Ratio:

- Total:

Lt:= Z LC—Ci
i

hs = he + hss

2) k, is the is Distance from the Centerline of the Back Cap or FFBW to the Centerline of the Bearing Pad
is the is Distance from the Centerline of the Ahead Cap or FFBW to the Centerline of the Bearing Pad
L, . is the Distance from Centerline of Cap or FFBW to Centerline of Cap or FFBW

Lt;b is the Distance from the Centerline of Bearing to the Centerline of Bearing
L

Lt = 354t
hgs = 0-in

0.030. Lc_c1
he := Ceil o 1 [-in

h5= 13.in
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Material Properties:
Unit Weight of Concrete: we : 150-pef
Beam Concrete at Release: Compressive Strength: fr = 6.0 -ksi

Modulus of Elasticity: Er:= 90% 1820.. fyksi Er = 40123 ksi
Beam Concrete at Final: Compressive Strength: fo == 8.5ksi

Modulus of Elasticity: Ec:= 90% 1820-. feksi Ec=4775.5ksi
Slab Concrete at Final: Compressive Strength: fc slab. 4.5ksi

Modulus of Elasticity: Ec_slab = 90%1820.. fc_slab-ksi Ec_slab = 3474.7 ksi
Yield Strength of Reinforcing Steel: fy := 60ksi
Beam Properties:
Span: Width of Cross Sectional Bearing Pad

pan: Slab Unit: Area of Each Slab: Volume:
1
i= btfl = S' Ab| (hsbtf') Vbeari' 6|nbw LIn
2 3
Ap =(5.15) Vbear = (0.61 ) 1t

Non-Composite/Precast Loading on Interior Beams:

SIP Forms and Sacrificial Slab -
(This load must be inputted into CONSPAN as a Line Load in terms of "per beam"”) -
DCnc it;:= We:(hss)-S; DCne._it = (0 )-kif

Beam, Buildup and Effective Slab -
(These loads are calculated in CONSPAN internally as a Line Load in terms of "per beam") -
DCnc_i2i = WC‘(Abi) DCnc i2 = [0.772)-klf

Total Non-Composite Dead Load:

DCnc i, == DCne_it; + DCnc_i2, DCng._i = (0.772 ) kif
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Non-Composite/Precast Loading on Exterior Beams:

SIP Forms and Sacrificial Slab -
(This load must be inputted into CONSPAN as a Line Load in terms of "per beam") -

DCnc_e1i = WC(hSS]SI DCnc_e‘] = (O ] -kif

Beam, Buildup and Effective Slab -
(These loads are calculated in CONSPAN internally as a Line Load in terms of "per beam”) -

DCnc_e2; ° Wc-(Abi) DCnc_e2 = (0.772) kit

Total Non-Composite Dead Load:

DCnc‘ei = DCnc_e‘]i + DCnC;eQir, DCnc_e = (0772)k|f

Composite Loadings:

Barriers, Sidewalk, and Raised Median -
(This load must be inputted into CONSPAN as a Line Load in terms of "per span") -

DCc.© 2- 385plf  10pif) + we (mw-mt) + 2 we (sww-swt) DCc = (2.003 ) kif
1

Future Wearing Surface -
(This load must be inputted into CONSPAN as a Line Load in terms of "per span") -

DWc, - 15pst-(by  2sww - mw) DW, = (0.67 )-kif

Pedestrian Loadings:  (This load must be inputted into CONSPAN as a Line Load in terms of "per span") -

PL:= 85-psf 2-sw PL=1020-pif
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Determine Vertical Loading on Substructure: Let j:= 1. Ngpan+1

Total Dead Load of Components and Attachments on Substructure (Superstructure Only, do not include Cap):

: DC¢, ) Leg;
Interior Beam Reaction per Beam: PDC i:=|DCne i+ o |-
—1 ~1 Nbeam,| 2
) . DC¢, | Leg;
Exterior Beam Reaction per Beam: PDC e.:=|DCnc &+ — |- ——
- 1 Noeam; | 2

Total Reaction per Bent:

PDC‘. = ii[j < Nspan,(Nbeamj - z)PDC—ij + 2.PDc_ej,0.kip} + ii[j > 2’(Nbeamjv1 - Z)PDQ_ij_l + 24PDc_ej_l,0.kipJ

Total Dead Load of Wearing Surface and Utilities:

Nbeam. | 2

DWc; ) Le g
Reaction per Beam: PDW_ie, = !
1

Total Reaction per Bent:

POW; = (i < Nspan. Noeam POW_ie; OiP) + i{i > 2.Nbeam,_-POW_ie;_.0-kip)

Live Load - Pedestrian:

i pL ) o=
Reaction per Beam: PPL io.:=| - - .
~ 1 | Noeam, | 2

Total Reaction per Bent:

PPL;i= (i < Nspan. Noeam; PPL_ie;, 0-kp) + (i 2. Nbeam,_-PPL ie; ;. 0-kip)

Live Load - Vehicular:

max(LcAc_ - a,Oft)
Longitudinal Load Distribution Formula:  df(a, ) := if| a > 0-ft,if j < Nspan, -~~~ Lo L olist,

Lc ¢
€9

Truck Load (HL93 Design Live Load) per Lane:

Ptruckj = |P « Okip

for xe —-50-ft,-49.95.1t.. 50t
P1 < 32~kip~dl(x + 0~ft,j] + 32~kipdf(x + l4~ft,j) + 8-kip-df(x + 28-ft,j)
P2 « 8 kip-df{x + O-ft,j) + 32-kip-di{x + 14-ft,j) + 32-kip-df(x + 28-1t, )
PePilif PI>P
P« P2 if P2>P

Ppc_i= (16,4 )-kip

PDC_e = (16.4 )-kip
197.1

PDC = -Kip
197.1

PDW_ie = (1 )-kip
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Tandem Load (HL93 Design Live Load) per Lane:

Ptandemj = |P « O-kip
for xe —10-ft,-9.95-t.. 10-ft
P1 « 25 kip-df(x + O-ft,]) + 25-kip-df(x + 4-1t, )
P«Ptif PI1>P

Truck Combination Load (HL93 Design Live Load) per Lane:

Ptruck_comboj = |P « O-kip
for xe —110-f,-109.95.1t.. 110-f

P1 « 32:kip-df{x + O-ft,]) + 32-kip-df(x + 14-1t,j) + 8-kip-df{x + 28-1t,]) ..

+ 32 kip-di{x + 78:ft,]) + 32 kip-df(x + 92-1t,j) + 8-kip-df(x + 106-1t.])
P2  8-kip-df{x + O-ft,]) + 32 kip-df{x + 14-t,) + 32-kip-df{x + 28-1t,]) ...

+ 8-kip-df(x + 78:4t,j) + 32 kip-df(x + 92.1t,j) + 32-kip-df{x + 106-1t,j)
PePlif PI>P
P« P2 if P2>P

Lane Load (HL93 Design Live Load) per Lane:

Plane; = 640plf-(if(j < Nspan. chcj,O-ft) + if(j > 2,Lc,cH ,O-ﬂD

Total Vehicular Live Load on Substructure (Not Including Impact Factor):

PLLJ. = max(maX(Ptruckj, F’tandemj) + Planejy0-9' F’truck_comboj)

Multiple Presence Factor:

47.1
Ptandem = Kip
47.1

ifj>lAjSNspan 0
Ptruck_combo = [(J‘kip

Maximum Number of Lanes on Bridge: NL: f|oor|:bw B (Zl-zww B mw)} NL =3
ft
No Sidewalk Loading: m1:=if(NL > 3,0.65,i(NL > 2,0.85,if(NL > 1,1.0,1.2))) m1=0.85
Sidewalk Loading Included m2:=if(NL+ 1 >3,0.65,i(NL + 1 >2,0.85,if(NL+ 1 >1,1.0,1.2))) m2 = 0.65
. 2.55
Vehicular: mp, = if(m1~NL-F’|_L‘ > m2.NL-P_ |+ m2-PpL,NL.-m1 ,NL-mZ) mp =
i ] i ] 2.55
. 0
Sidewalk: ms, = if(mp. = NL-m2,m2,0) ms :[ J
J ] 0
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Total Factored Loads on Substructure:

Ptuj = I.25-PDCj + ].SO-PDW],+ l.75-(mpj-PLLj+ msi-PpLj)

Factored Design Load (used to size typical Substructure Unit for Cost Estimating):

Py := max(Ptu)

Substructure Geometry:

ton := 2kip

Substructure Concrete Compressive Strength:

Number of Alternatives,

Foundation Pile Width

Type

Type := "Piles" bgf = 18in
yp p dfp

Estimated Pile Length at
Abutment,

Width of Cap,

Assumed Area of Tension
Steel in Cap,

Estimated Pile Spacing @
Abutment,

Number of Beams between
Piles,

Estimated Moment on Cap (use factors from AISC's Manual of Steel Construction):

Py -Sdf

Ngup = | p:= 1. Nsup

Lgf = 30t
df 0

Wcapp = 4“ + Oln

Wcap -2.5in 2
As =2 P .0.79in
P 8-1.000:in
Sgt_ = 11.00¢
dfp t

S
. dfp
n_=ceill - | -1
p Sl

599.1
Ptu= “Kip
599.6

Py = 599.6-kip

fc sub = 55k31

Moap, = P .if(n <1 ,O,if(np =1.0.188, if(np =2.,0.278, if(np =3,0.375, if(np = 4,0.480,0.096.Nbeaml)))))

- Nbeam1 P

Estimated Depth of Cap:

Guess Depth: Deap := 2.5it

Given max(Mcap) = AS-6Oksi-[Dcap -

Number of Piles Required
at Abutment,

A 60Ksi
Hcapp = ma

2-0.85'f043ub-Wcap

bw - 2-(1ft+ 1 1in)
Nafy = gy
p

+1

Find( D,
( " (ﬂ cap) +0,5,0,5D~ft,30in}
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Foundation  Pile Width ~ Width of Height of Pile Length Piles Required Pile Spacing
Type Cap Cap at Abutment at Abutment at Abutment
Typep = bdfp = Wcapp = Heap = Ldfp = Ngf = Sdf =
. ) ‘in ft
| "Piles" ‘ 18‘ in in ft EI
. . Pu
Preliminary Pile Loads Py = Ppi = (76.87 )t
v P 0.65-Ngf Pl ( ) o

Estimated Quantities:  Bridge Length: ;=351 Bridge Width:

334-1-XX Superpave Asphaltic Concrete

Weup_as= 1102 (2in) (Lt + 2.201) by - 2 sww)

yd -in
400-X-4 Superstructure Concrete

Vsup_conc = 2-[swwrswt-(Lt + 2-20ft):] + mwmtLy + cp-hg-Lt

400-X-5 Substructure Concrete

2
Vsub_conc = (Nspan + ])'l:wcap'Hcap‘bw - Ndf]-( 18in) - 1ft — by 11t IOin}

400-X-10 Approach Slab Concrete

Vapp_conc = 2(23.104ft by, 11t)

415-1-4 Superstructure Reinforcing Steel

Ibf
Wsup_rebar == Vsup_conc 205 3

yd

415-1-5 Substructure Reinforcing Steel

Ibf
Wsub_rebar := Vsub_conc 135 3
yd

415-1-9 Approach Slab Reinforcing Steel

Ibf
Wapp_rebar = Vapp_conc- 190 3
yd”

450-88-XX Area of Prestressed Beams

Abeam = [chl)(bw - 1833“)

455-XX-X Deep Foundation (Prestressed Concrete Piles)

Lps = 2'(Ndf'|—df)

458-1-11 Expansion Joint

Lt
Ligint := bw-max| round L1
joint == bw [ [250_ﬂ] J

521-5-1 Concrete Traffic Railing Barrier (Bridge) (32" Vertical Shape)

Lparrier = 2/(Lt + 2.23.104t)

bw = 58.83ft Deck Area: Liby = 2059,2.“2

Wsup_as =40.94-ton

3
Vsup_conc = 25-yd
3

Vsub_conc = 38.9-yd

3
Vappiconc = 1007yd

Wsup_rebar = 3133 Ibf

Wsub_rebar = 3258 Ibf

Wapp_rebar = 1913 1-Ibf

Apeam = 1952.26t 1t
18" Piles - 455-34-3 (55 = 3601t

Ljoint = 58.83ft

Lbarrier = l624ft
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BRIDGE LAYOUT

Overall Width (ft) 58.833
Left curb (ft) 7.083
Right curb (ft) 7.083
curb-to-curb width (ft) 44.666
Number of spans 1
Number of lanes 3
Lane width (ft) 12.000
Topping thickness (in) 0.000
Haunch thickness (in) 0.000
Haunch width (in) 0.000

Bridge c/s,Ml(Ixx) (in4) 128881.00

SPAN DATA
Precast length, ft= 34.250
Bearing-to-bearing, ft= 33.417
Release span, ft = 34.250
L BB-EB Cl:3475 ft o
) ]
| |
span: 04, ft 33.42 ft o4t
Pracast: 3425 ft
Bridge elevation section for all spans
BEAM DATA
1 Sunset Point Slabs 2.380 741.0 10435.0 13.00 6.50 57.00 4.755
2 Sunset Point Slabs 4.750 741.0 10435.0 13.00 6.50 57.00 4.750
3 Sunset Point Slabs 4.750 741.0 10435.0 13.00 6.50 57.00 4.750
4 Sunset Point Slabs 4.750 741.0 10435.0 13.00 650 57.00 4.750

Units: U.S. Units Design Code: AASHTO LRFD
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Sunset Point Slabs
Sunset Point Slabs
Sunset Point Closure
Sunset Point Slabs
Sunset Point Slabs
Sunset Point Slabs
Sunset Point Slabs
Sunset Point Slabs

Sunset Point Slabs

4.750
4.750
3.292
3.292
4.750
4.750
4.750
4.750
4.750

741.0 10435.0 13.00 6.50 57.00 4.750
741.0 10435.0 13.00 6.50 57.00 4.792
260.0 3661.0 13.00 6.50 20.00 1.750
741.0 10435.0 13.00 6.50 57.00 4.792
741.0 10435.0 13.00 6.50 57.00 4.750
741.0 10435.0 13.00 6.50 57.00 4.750
741.0 10435.0 13.00 6.50 57.00 4.750
741.0 10435.0 13.00 6.50. 57.00 4.750
741.0 .10435.0 13.00 6.50 57.00 4.745

58.83 ft

BRI R AR AR AR AR LB aB A, A AR da ., 475 NIt

[ L

| | Je=] | [ [ === |

MATERIAL DATA

CONCRETE PROPERTIES

fic (ksi) 8.500  4.500
We (pcf)  150.000  150.000
Ec (ksi) 4775.500 3474.700
1.000  1.000
fici (ksi) 6.000
Eci (ksi) 4012.300

K1

K1

1.000

Bridge cross section

'STRAND AND REBAR PROPERTIES

PRESTRESSED STEEL.:
6/10-270K-LL, Low relaxation strands
Straight Pattern

Strand Diameter = 0.600 in
Tensile Strength(fpu) =

270.0 ksi

Use transformed strand and rebar: Strand Only

Units: U.S. Units

Design Code: AASHTO LRFD
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REINFORCING STEEL:
Tension/Shear steel: fy = 60.0 ksi Es = 29000 ksi fs = 24.0 ksi

Units: U.S. Units Design Code: AASHTO LRFD
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LOADS ON PRECAST - NONE

DIAPHRAGM LOADS - NONE

LOADS ON COMPOSITE
UNITS: (Point: kips, Location: ft, Line: kif, Area: ksf, Width: ft)

1 DC Line 2000 0.000 2.000 33.417 Barriers and Sidewalks
1 DW Line 0.670 0.000 0.670 33.417 Future Wearing Surface

LIVE LOADS

Live load deflection: included.

Design Lane Design Lane
Design Tandem Design Tandem
_Desian Truck Design Truck

Pedestrian Load: 1020.00 plf

Units: U.S. Units Design Code: AASHTO LRFD
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Span: 1, Beam: 1

PRECAST DATA:

SectionIld  Sunset Point Slabs

Type Non-Voided Rectangular
FIng width Top 57.000 in Bot 57.000 in
thick Top 13.000 in Bot 13.000 in
Stems No 0
Top N/A
Bot N/A
Shear width 57.000 in
GENERAL BRIDGE DATA:
Bridge Width 58.83 ft
Curb-to-curb 44.67 ft
Beam Spac. Lt./Rt 2.38/4.75 ft
Lane width 12.00 ft
Number of lanes 3
Interior/Exterior Exterior
Start Skew Angle 30.00 degrees
End Skew Angle 30.00 degrees

TOPPING DATA:

Deck Thickness 0.000
Haunch:
Thickness 0.000
Width 0.000
Effective width 57.060

in

in
in
in (Art. 4.6.2.6.1)

Dead loads on composite: See

GENERAL LOAD DATA:

Project info for composite loads

GENERAL SPAN DATA:

Units: U.S. Units

Design Code: AASHTO LRFD
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Overall length  34.250 ft
Release length 34.250 ft
Design length  33.417 ft

KERN POINTS:

Upper 8.67 in |
Lower 4.33 in

DISTRIBUTION FACTORS (Art. 4.6.2.2):

Live Moment (2+ lanes loaded) 0.393 (Calculated)
Live Moment (1 lane loaded) 0.384 (Calculated)
Live Shear  (2+ lanes loaded) 0.000 (Calculated)
Live Shear (1 lane loaded) 0.000 (Calculated)

Dead Loads and Pedestrian Load distributed equally to all beams (Art. 4.6.2.2.1)

Pedestrian 0.077 (Calculated)

Comp. DC 0.077 (Calculated)
Comp. DW 0.077 (Calculated)

RESISTANCE FACTORS (Art. 5.5.4.2):

Flexure Reinforced
Compression controlled sections 0.75
Tension controlled sections 0.90

Flexure Prestressed
Compression controlled sections 0.75
Tension controlled sections 1.00

Shear 0.90

Span: 1, Beam: 1

Units: U.S. Units Design Code: AASHTO LRFD
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6.00

Strength

Elasticity 4012
Max comp 3.60
Outer 15.00 %

Max tens -0.23
Max tens, w/reinf -0.93
Center 70.00 %

Max tens -0.23
Max tens,  w/reinf_-0.47

.3

STRESS LIMITS AT RELEASE BEFORE LOSSES (Using Advanced Settings):

ks
ksi
ksi

ksi
Kksi
ksi
ksi

Program: Copyright © Bentley Systems, Inc. 1984 - 2008. By: Remy Agenor
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SECTION PROPERTIES:

Area 741.0 in2 741.0 in2 #

Total Height 13.00 in 13.00 in

Mom. of Inertia (Ixx) 10435 in4 10435 in4 #

Ht. of c.g. 6.50 in 6.50 in #

Density 150.00 pcf 150.00 pcf

Self-weight 771.9 plif 771.9 plf

Mom. of Inertia (lyy) 200626.0 in4

Poisson's Ratio 0.2

(#) Of Total Section using Ect/Ec = 0.7276

Use transformed strand and rebar: Strand Only

o, ‘ e N |

Precast:(At Release, using Ec = 4012.3ksi)

Area, in2 743.8 760.9 747.3 760.9 760.9 7609 760.9 760.9

Yb, in 649 641 647 641 6.41 641 6.41 6.41

Mi(Ixx), in4 10469 10672 10512 10672 10672 10672 10672 10672
Composite:(At Final, using Ec = 4775.5ksi)

Area, in2 7432 7572 7462 757.2 757.2 757.2 7572 757.2

Yb, in 6<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>