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CAC ACCEPTANCE LETTER

November 1, 2012

Reference: Bannerman Road Corridor Study
Citizen’s Advisory Committee Final Report

Dear Honorable Leon County Commissioners:

In July 2010 the Citizen’s Advisory Committee (CAC) first assembled to consider transportation enhancements
to the Bannerman Road corridor. The first action of the CAC was to divide the corridor into three segments.
The segment termini were developed based on existing signals that coincide with a change in the traffic
volumes and overall feel of the corridor. The segments for the corridor study are:

Segment 1: North Meridian Road to Bull Headley Road
Segment 2: Bull Headley Road to Tekesta Drive
Segment 3: Tekesta Drive to Thomasville Road

A detailed traffic study showed that only Segment 3 would require widening to meet the adopted level of
service for the year 2035. The CAC agreed that widening options should be considered for only Segment 3,
whereas bicycle and pedestrian facilities should be considered for the entire length of the corridor.

Upon appointment to this committee, each of us had our own set of goals and expectations, and our own
unique experiences along and near Bannerman Road from which to drawn upon, but we remained open-
minded and quickly established a positive working relationship with the County staff, the consultant team, and
each other. As members of the CAC, we went into the process possessing some degree of expertise. A
variation in experience level worked well because the overall CAC experience was part civic involvement, but
even more about education, which came in the form of understanding large-scale transportation studies,
which included stormwater treatment facilities, sidewalks and bicycle paths, and understanding roadway level
of service calculations. This allowed all members to share bits of their expertise while absorbing the larger
picture from County and consultant staff.

The CAC acknowledged the challenge of expanding a roadway and its requisite needs in an area that has
already undergone severely restrictive stormwater treatment criteria, which affects all impervious surfaces.
The CAC agreed early on that stormwater requirements, safety, and meeting the needs of the traveling public
would drive the design of the roadway and other improvements. Because the stormwater issues are a major
part of the existing conditions and treatment requirements set by the County are very strict compared to other

Page 10of 3
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areas of the County, the CAC requests more and direct involvement by the County Department of Development
Support and Environmental Management in the future studies.

For over two years, the CAC engaged in long discussions on numerous issues and topics. We worked
cooperatively to agree on causes, methods, and outcomes. We were usually able to put differences of opinion
aside to concentrate on the common goal of settling on a single overall transportation improvement plan.

Now, with the presentation of the 30 percent plans, the CAC brings its work to a close. We did not
unanimously agree on the preferred alternative for each segment. The majority fully endorses the 30 percent
plans as presented, and we hope it will be financially feasible to bring this plan to life for the betterment of the
area residents and all the users of the Bannerman Road corridor. We had 13 CAC meetings throughout the
entire study. At the end, one member did not agree with the widening recommendation of any portion of the
roadway. For reference, the letter composed by this CAC Member is provided on page 17 of this document.

At all times, the CAC tried to be conscious about project cost while balancing the need for an environmentally
pleasing and aesthetic transportation facility while minimizing the impacts to property owners along the
corridor. There are several particular CAC concerns that were addressed at the time and are now illustrated in
this plan. We list them here to caution future changes deviating from specific CAC intent.

Concerns that we addressed in the 30 percent plans reflecting the CAC's wishes are:

Segments 1 & 2:

e The CAC supports a 10’ wide multi-use path on the north side of the roadway for segments 1 and 2.
e The CAC supports no improvements to the existing roadway due to the lack of significant growth in

traffic and the added cost of stormwater treatment.

Segment 3:

The CAC supports a four-lane, median divided roadway with a multi-use path, with the path being

located on the north side of the road for Segment 3.

e The CAC supports minimizing cost to meet stormwater treatment requirements by utilizing the existing
roadway as the westbound lanes.

e The CAC supports adding the eastbound lanes to the south of the existing roadway.

e The CAC supports the stormwater treatment within the swale to minimize acquisition of additional

right-of-way for stormwater ponds.

Page 2 of 3
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e The CAC recommends delineation of the wild flowers just east of Quail Common Drive to Sable Chase
Subdivision on the north side of the road. During final design, efforts should be made to preserve these
wild flowers as much as possible.

e The CAC supports the construction of right and left turn lanes where they are warranted within

Segment 3.

In conclusion, the CAC has enjoyed carrying out its mission and believes that County staff and the consultant
team have assembled the best possible plan for this corridor. We congratulate everyone who was involved in
the process, and we appreciate the County’s foresight and adherence to a strict rule of citizen involvement by
allowing the CAC to be a part of its public participation program for the Bannerman Road Corridor Study.

Sincerely,

The Bannerman Road Citizen's Advisory Committee

Approve: Q(W J&A ol :f 2

ie D. Trotman, Chair Qﬁd_&csez{)f@ Cgr

O/QXJ i it 4l

Douglas R. Barkehy,#E Mark E. Reichert
M[ﬁ%mw Sk
Winsfrq{d Heggins Stan Peacock

Dissent:

P 2Q P2 i,

Michael Mendez
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EXECUTIVE SUMMARY

This project is a Leon County Corridor Study to evaluate the need for widening of Bannerman
Road between Thomasville Road (US 319) and North Meridian Road (CR 155). There are
currently four (4) signalized intersections within the project limits, which include the
intersections of Bannerman Road with North Meridian Road, Bull Headley Road, Tekesta Drive,
and Thomasville Road. The project has been broken into three sections based on existing
commuting patterns and traffic demand. Segment 1 begins at North Meridian Road and ends at
Bull Headley Road. Segment 2 begins at Bull Headley Road and ends at Tekesta Drive.
Segment 3 begins at Tekesta Drive and ends at Thomasville Road, a portion of which has
recently been four-laned. The total project length is approximately 4.6 miles.

TRAFFIC

The substandard operating conditions within the Corridor Study Area by the 2035 Design Year
warrant the widening of Bannerman Road between Tekesta Drive and Thomasville Road. This
segment of the Corridor is currently operating at Level of Service (LOS) E and is expected to
operate at LOS F in the year 2035. The Build alternatives, which include a 4-lane configuration,
should replace the existing 2-lane configuration. Under Build conditions with the additional
improvements at the Tekesta Drive intersection, the intersection is expected to operate at LOS C
or better while Bannerman Road is expected to operate at LOS B or better by the 2035 Design
Year.

Based on the forecasted traffic demand throughout the Bannerman Road corridor, the proposed
future lane configuration is as follows:

Segment 1 — Two Lane (existing)
Segment 2 — Two Lane (existing)
Segment 3 — Four Lane (widen)

The signalized intersection at Tekesta Drive will also require additional improvements which
include dual southbound lefts and a westbound right lane drop. Additional information on lane
geometries is provided in the complete report.

CORRIDOR ALTERNATIVES

Alternatives were developed based on the identified needs and features that the Citizen’s
Advisory Committee (CAC) felt were important to the character and function of the Bannerman
Road corridor.  Vehicular demand and the implementation of bicycle and pedestrian
accommodations were high priorities when developing corridor alternatives. The corridor
alternatives include:

Segment 1:

Alternative A — Existing two-lane road with a multi-use path
Alternative B — Existing two-lane road with a sidewalk on one side
Alternative C — Existing two-lane road with sidewalks on both sides

Bannerman Rd: from N. Meridian to Thomasville 9
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Segment 2:

Alternative A — Existing two-lane road with a multi-use path
Alternative B — Existing two-lane road with a sidewalk on one side
Alternative C — Existing two-lane road with sidewalks on both sides

Segment 3:

Alternative A — Four-lane road with swales; widened to the south
Alternative B — Four-lane road with curb and gutter; widened to the south
Alternative C — Four-lane road with curb and gutter; widened to the north

DRAINAGE
Segments 1 & 2

The three build alternatives selected by the CAC for Segments 1 & 2 did not require off-site
treatment Stormwater Management Facilities (SWMF’s). Stormwater management would be
provided using an aggregate storage zone under the trail or sidewalk area for all alternates.
Although it requires 5’ more right-of-way (ROW) and aggregate storage, Alternative A is
preferred and recommended since it offers the greatest flexibility for recreational purposes.

Segment 3

The three build alternatives for Segment 3 required two significantly different stormwater
management systems primarily due to the rural paved shoulder (Alternative A) and urban curb
and gutter (Alternatives B & C) typical sections. Each Alternative provides a 10’ recreational
trail. There are 8 watershed basins in this segment.

e Alternative A consists of a 4-lane rural typical section and utilizes the roadway swale
ditches for stormwater management. Except in Basin 3-1, the westbound roadway swale
would provide the required Bradfordville Study Area (BSA) treatment for the roadway
which would infiltrate initially into an underground storage system and then into the
underlying strata. The eastbound roadway swale would provide attenuation and outfall
into the existing drainageways. Basin 3-1 would utilize a pond to provide retention
required to meet the Lake Jackson stormwater management requirements.

e Alternates B & C utilize a 4-lane urban curb and gutter typical section and an enclosed
pipe collection system. A surface stormwater management facility was required for each
basin for treatment and attenuation. Preliminary soils information, topography and land
use were used to determine potentially suitable sites.

Estimates of the right-of-way and the cost to provide the required stormwater drainage and
management facilities were developed and furnished to the CAC and presented to the public at
the second public meeting.

Bannerman Rd: from N. Meridian to Thomasville 10



Executive Summary

IMPROVING YOUR WORLD

The stormwater management recommendation for Segment 3 that is included in Alternative A
has a significantly lower cost and requires only slightly more (0.4 acres) right-of-way.

THE PREFERRED ALTERNATIVE

The preferred alternative was taken before the Board of County
Commissioners on October 11, 2011. The Board voted 7-0 to approve the
CAC’s recommendation which consisted of Alternative A in Segments 1, 2,
and 3.

The selection of preferred alternatives for detailed consideration was based on the stated
objectives for this project and from input received at the public meetings. The primary objectives
are to increase the traffic capacity to accommodate existing and future volumes, to accommodate
pedestrian and bicyclists, and to minimize costs and environmental impacts.

The CAC voted to determine the preferred alternative by ranking each alternative in each
Segment. Voting occurred at the June 6, 2011 CAC Meeting. The CAC Members were asked to
rank each Alternative from 1 to 4, 1 being the most preferred and 4 being the least preferred.
The Leon County Public Participation (p2) Policy states that the CAC must have a majority for a
vote to count. Outlined below are the selection results from the June 6™ CAC meeting.

The Segment 1 CAC Preferred Alternative is Alternative A — Existing two-lane road with a
multi-use path.

Segment 1 Ranking

CAC Member | Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze | Mr. Barkley | Mr. Peacock | Ms. Heggins
Alt. A 2 1 1 1 3 1 3
Alt. B 1 2 2 3 2 2 2
Alt. C 3 3 3 4 4 3 4
No-Build 4 4 4 2 1 4 1

The Segment 2 CAC Preferred Alternative is Alternative A — Existing two-lane road with a
multi-use path. The CAC also recognizes the benefit of further study at the intersection of
Bannerman Road and Reynolds Drive. This specific area is identified in the 30% Plans as an

area in need of further engineering analysis in the final design phase.

Segment 2 Ranking

CAC Member | Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze | Mr. Barkley | Mr. Peacock | Ms. Heggins
Alt. A 1 1 1 1 2 1 1
Alt. B 2 2 2 3 1 2 3
Alt. C 3 3 3 4 4 3 4
No-Build 4 4 4 2 3 4 2

The Segment 3 CAC Preferred Alternative is Alternative A — Four-lane road with swales;
widened to the south.

Bannerman Rd: from N. Meridian to Thomasville 11
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Segment 3 Ranking

CAC Member | Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze | Mr. Barkley | Mr. Peacock | Ms. Heggins
Alt. A 2 2 1 1 1 1 1
Alt. B 1 3 2 3 3 2 2
Alt. C 3 4 3 4 4 3 3
No-Build 4 1 4 2 2 4 4

The CAC’s recommended improvements will provide needed capacity improvements on
Bannerman Road between Thomasville Road and Tekesta Drive, and provide needed bicycle and
pedestrian facilities throughout the entire corridor.

The CAC recommends that between North Meridian Road and Tekesta Drive, a multi-use path
be added to accommodate bicycles and pedestrians. The recommendation from Tekesta Drive to
Thomasville Road includes widening from two lanes to four lanes with included improvements
at intersection approaches where required by capacity analysis. A multi-use path is also
recommended to accommodate bicyclists and pedestrians along Segment 3. The build
alternatives considered include proposed minimum right of way of 156 feet. No interchanges or
elevated structures are required.

The proposed project will include the construction of stormwater ponds, improvements at major
intersections, and a multiuse path. Improvements between Thomasville Road and Tekesta Drive
include additional left turn bays, which will address capacity issues.

PUBLIC INVOLVEMENT

The Public Involvement Process initiated by Leon County is a process that actively engages
stakeholders in the decision making process. Known formally as the Transportation Corridor
Study Public Participation (p2, pronounced “p-squared”) Program, the intent of the Public
Participation Plan is designed to fully acknowledge the value of community engagement at all
levels, as required by Leon County Policy No. 03-07. The Public Participation theme focused on
community, and it is designed to: 1) educate the community about the project; 2) receive
community input as the project progresses; and 3) provide feedback to the community about
project decisions. In accordance with the p2 process, three pivotal components were facilitated
by the project team. These components include:

e Public Outreach initiatives
e Formation of the CAC
e Multiple Open House public meetings

These meetings were held in order to give those interested the opportunity to express their views
concerning the location, conceptual design, social, economic, and environmental effects of this
project.

Bannerman Rd: from N. Meridian to Thomasville 12
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COMMITMENTS, RECOMMENDATIONS, AND DISSENT

COMMITMENTS

During the public involvement portion of the Corridor Study, it was clear that the citizens within
the Killearn Lakes Subdivision were concerned about the existing flooding issues within their
neighborhood. Leon County intends to require the design engineer to address the existing
flooding issues, to the maximum possible extent, in the Killearn Lakes subdivision during the
design phase of Bannerman Road. If the existing flooding problems cannot be improved with
the final design of Bannerman Road widening project, Leon County will establish a
separate stormwater drainage master plan to have a comprehensive approach to solve
these flooding issues.

A field visit confirmed the existence of wild flowers on the north side of Bannerman Road, just
east of Quail Common Drive to Sable Chase Subdivision. During final design, efforts should be
made to preserve the wild flowers as much as feasible. These areas should be delineated at the
time of final design to minimize disturbance.

RECOMMENDATIONS

Shown on the following pages are the Preferred Alternatives for each of the segments for the
corridor study. The evaluation matrix for each of the segments is also shown.

The placement of right and left turn lanes should be fully considered in the Final Design of
Segment 3. McClure Drive may require a left turn lane and it is recommended that a turn lane
study be completed at this location during Final Design. Median locations throughout Segment 3
should be fully analyzed to ensure that access is adequate.

The traffic operations at the intersection of Reynolds Drive and Bannerman Road may benefit if
this intersection were realigned with Tekesta Drive. There is approximately 230 feet separating
Reynolds Drive and Tekesta Drive. Opposing left turn lanes are required and sufficient queue
storage and decelaration lengths are not feasible in the current layout. Realignment of these
roadways to make a four legged intersection should be considered. This was not addressed
during the Corridor Study because Segement 2 did not require capacity improvements. The CAC
recommends additional engineering analysis during the Final Engineering phase.

Stormwater management near Lantern Light Lane should be further investigated during Final
Design, or through a separate project. Localized flooding has been reported just east of Lantern
Light Lane, but was not fully addressed in this study.

DISSENT

One member of the CAC did not agree with widening Segment 3. A letter composed by this
member can be found on pages 17 through 19 of this document.

Bannerman Rd: from N. Meridian to Thomasville 13
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Segment 1: Alternative A

=] =] [a] I
| @ ol 1 I
| é ‘ g . gl : I ' [
| b {x] 10' MIN ‘N| 1 2[2. 11
I I I
R/'I;V VARIES (15.8' TO 39.5') wa VARIES (17.0' TO 40.7") ?E VARIES (13.5' TO 40.0) F:W
PROPOSED EXISTING EXISTING
Segment 1 Alternative A
Meridian tc Bull Headley Multi-use Path, Swales
‘Social / Cultural Impacts

Residential Impacts (parcels) 34

Residential Relocaticns (number) 5

Commercial Impacts (parcels) 1

Commercial Relocations (number) 0

Special Use (number) 0

Vacant / Unimproved (parcels) 12

Stormwater Pond Impacts (parcels) 0

Stormwater Pond Impacts (acres) 0.00

Pedestrian/Bicycle Facilities

(PED/BIKE/BOTH}) BOTH

Maintenance of Traffic

(5, 55, 553) $

al :

Wetlands Impacts (acres) 0.2

Floodplains (acres) 0.0

Threatened and Endangered Species

(high, medium, low) Low

Potential Contaminated Sites (number) 0

Noise Impacts (low, moderate, high) Low

Estimated Costs

Construction Cost (dollars) 3 1,960,000.00

Final Design and CE| (dollars) S 390,000.00

ROW Cost (dollars) S 4,325,800.00

Total Cost $5~%? § 6,700,000.00

1. All asscciated costs reflect 2012 dollars.

2. The total estimated project costs are rounded to the $100,000.
3. The cost estimates are preliminary and are expected to change
over time and as more detailed design is completed.
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Segment 2: Alternative A

I
]
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R/W

PROPOSED

VARIES (15.8' TO 39.5')

S VARIES (17.0' TO 40.7")

EXISTING

e

Q VARIES (13.5' TO 40.0"

Segment 2

Alternative A

Bull Headley Lo Tekesla

Multi-use Path, Swales

Social / Cultural Impacls

Residential Impacts (parcels)

Residential Relocations (number)

Commercial Impacts (parcels)

Commercial Relocations (number)

Special Use (number}

Vacant / Unimproved (parcels)

Stormwater Pond Impacts (parcels)

Stormwater Pond Impacts (acres)

Pedestrian/Bicycle Facilities
(PEDY/BIKE/BOTH)

Maintenance of Traffic

[Floodplains (acres) 0.0
Threalened and Endangered Species
(high, medium, low} Low
lPotential Contaminated Sites (number) 1
Noise Impacts (low, moderate, high} Low

|Estimated Costs

Construction Cost (dollars)

1,320,700.00

S
Final Design and CEl (dollars) S 260,000.00
ROW Cost (dollars)’ g 7,229,300.00
Total Cost $$° ** 4 8,300,000.00

1. Minimizing or avoiding a take on the gas station (parcel 546), and on the
Bannerman Office Condominium units (parcels 548, 28, 542, 421, 479, 472)
may reduce the Segment 2 estimate to approximately 52.4M.

2. All associated costs reflect 2012 dollars,

3. The total estimated project costs are rounded Lo the $100,000.
4. The cost estimates are preliminary and are expected to change
over time and as more detailed design is completed.

R/W
EXISTING
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Segment 3: Alternative A — Widen to the south

TYPICAL SECTION

Bannerman Road 3
Tekesta to Thomasville Road g

@
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4
= 10 MIN
~
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10' MIN 1'MIN__ 7'MIN | 6'STD 9" MIN ' 8 24" 22" 24 8
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€
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Segment 3 Alternative A
Tekesta to Thomasville Swales, Widen South
Social / Cultural Impacts
Residential Impacts (parcels) 16

Residential Relocations (number) 0
Commercial Impacts (parcels) 0
Commercial Relocations (number) 0
Special Use (number) 4
6
1
0

Vacant / Unimproved (parcels)
Stormwater Pond Impacts (parcels)
Stormwater Pond Impacts (acres) 1
Pedestrian/Bicycle Facilities
(PED/BIKE/BOTH) BOTH
Maintenance of Traffic
(S, 55, 555) s
Wetlands Impacts (acres) 0.3
Floodplains (acres) 0.0
Threatened and Endangered Species
(high, medium, low} Low
Potential Contaminated Sites (number) 0
Noise Impacts (low, moderate, high) Low
Estimated Costs
Construction Cost (dollars)
Final Design and CEl (dollars)
ROW Cost (dollars)

Total Cost $8~ %3

1. All associated costs reflect 2012 dollars.

2. The total estimated project costs are rounded to the $100,000.
3. The cost estimates are preliminary are are expected to change

over time and as more detailed design is completed.

9,382,000.00
1,880,000.00
4,518,600.00

15,800,000.00

EV, S RO Y VLN RPaN
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Dear Honorable Leon County Commissioners,

My name is Michael Mendez, 8901 Winged Foot Dr, Tallahassee Fl and
I have had the pleasure of serving on the Citizens Advisory Committee
for the Bannerman Road Corridor study. Thank you for chairing the
Citizens Advisory Committee. I think you will agree that the staff has
been very helpful and professional throughout the entire process. The
firm hired to do the study has done a very thorough job on what they
were tasked to accomplish.

I found the experience to be very educational and enlightening in a
number of areas. The process by which road projects are decided, the
environmental impact of building a road, the group dynamics and the
general lack of participation by the public were all real eye openers.
The lack of participation is not the fault of staff or the firm hired to
do the study, they both advertised and publicized the meetings above
and beyond the call of duty My concern for this particular study stems
from a couple of different areas; the results of earlier studies, the
growth rate used to calculate the need, actual commuter time saved,
storm water retention and the cost to build and maintain a four lane
road now and in the future.

After reading the Capital Regional Transportation Planning Agency
Year 2030 Long Range Transportation Plan, prepared by "Cambridge
Systems, Inc", in April of 2006 I was surprised to find the Bannerman
Road project listed very low on the priority list. It scored a 4 out of a
possible 20 and was ranked in the extreme bottom of the road project
list. If you consider that 2 of those points were awarded for
connecting the extreme end of Bannerman, the part closest to
Meridian Rd, with Thomasville Road, which is not included in the
proposal for widening the ranking should be even lower. This study was
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an independent study of the transportation needs of the entire county
not just residents in the north east as the case in the CAC review.

The recommendations made to the Board to widen Bannerman road
assume a 1% a year growth in traffic on Bannerman Road. I can find no
verifiable data to back up this assumption. All national trends and goals
seem to be contrary to this growth assumption. Highway trust funds
are underfunded because of less driving and lighter vehicles. A growth
rate used in this assessment would assume some sort of major jump in
traffic intfo the NW corridor. Certainly development is not going to
increase, there are not enough vacant lots approved for development to
suggest this level of growth is possible. Schools in that area are
already at capacity with more temporary housing units being added
every year.

My interpretation of the responses that I received from the consulting
firm doing the traffic analysis for Bannerman Road leads me to believe
this project is not justified. Commute time will be affected for two
hours 5 days a week, from roughly 7:30AM until 8:30 AM, then from
5:00 PM until 6:00 PM. The commute from Thomasville to Tekesta
would be improved by an estimated 8 minutes in the year 2020, if we
go with the 1% a year growth rate. This doesn't take into account the
increased traffic on Deerlake and the possibility of slower commute
times on that road. Deerlake was recently narrowed to slow traffic
down. So how much time this would save the average commuter in
getting to their front door is not clear.

The storm water run-off is another issue of concern. The Bradfordville
standards are already half of what the Lake Jackson standards call for
and Lake Jackson certainly has its problems. Since the recommendation
of the committee will be dealing with only widening Bannerman from
Thomasville to Tekesta those are the salient standards that I have a
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concern with. First of all I'm not sure there adequate to protect Lake
McBride. The Lakes/Ponds in Killearn Lakes are already over stressed
with the small amount of rainfall we've had over the last ten years.
Recently Pine Hill Lake has suffered a severe algae bloom.

The plan as I understand it will require the road to have storm water
standards for only the new pavement being put down. That means a lot
of the area that previously was used to percolate Bannerman Road will
now have pavement, which doesn't percolate. This is really a net loss in
storm water treatment. I realize that the Lakes in the Killearn Lakes
chain are considered storm water ponds or lakes that are used for
storm water, but the residents that live there view them quite
differently. I'm not a storm water engineer but building another two
lanes of road does not bode well for the Lakes in our area.

I'm having a hard time justifying the building of an additional fwo lanes
of traffic on Bannerman for the small benefits that will be gained. T
appreciate the staff and the County Commission for inviting the public
to participate in this process.

Sincerely,

Michael Mendez
8901 Winged Foot Drive
Tallahassee, Fl 32312
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1.0 INTRODUCTION

1.1. STUDY PROCESS

The objective of the Corridor Study process is to provide the analysis and documentation
necessary to select a preferred alternative to address the transportation deficiencies within the
corridor. This includes the type, design, and specific location of proposed improvements along
the corridor. Factors under consideration include transportation needs, socioeconomic and
environmental impacts, and engineering requirements.

Generally, the process involves the following steps:
e Evaluation of current conditions through the gathering and analysis of environmental,
social, and engineering data
Traffic forecasting of future needs
Evaluation of segments along the corridor for needed improvements
Development of alternatives within each segment
Assessments of potential environmental and community impacts
Selection of a Preferred Alternative to advance into Preliminary Engineering

During the process, communication with the affected public is accomplished directly, through
public meetings and workshops, and indirectly, through electronic formats such as email,
website, and interaction with elected officials and agency representatives. A Citizen’s Advisory
Committee (CAC) also interacts with the public and makes recommendations to the Board of
County Commissioners.

1.2. PURPOSE AND NEED

The need for additional capacity on Bannerman Road was identified in the Capital Region
Transportation Planning Agency (CRTPA) 2030 Long Range Plan. The Long Range
Transportation Plan (LRTP) called for four-laning Bannerman Road from North Meridian Road
to Thomasville Road. The purpose of the Corridor Study is to provide the documented
information necessary for the County to reach a decision on the type, design, and location of the
transportation facility.

Besides the roadway capacity issues, the 2030 LRTP has documented the need for bicycle and/or
pedestrian facilities throughout the corridor. The County has also received complaints about the
safety of the roadway for all users.

All factors related to the design and location of the facility must be considered, including
alignment options, transportation needs, social impacts, economic factors, environmental impacts
and engineering analysis. The purpose of this report is to document the engineering analysis
performed to support decisions related to project alternatives including the “no-build”
alternative. It summarizes existing conditions, documents the purpose and need for the project,
and documents other data related to preliminary design concepts. These preliminary design
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concepts establish the functional or conceptual design requirements, which will be the starting
point for the final design phase.

1.3. PROJECT DESCRIPTION

The proposed project involves improvements to Bannerman Road between Thomasville Road
and North Meridian Road (CR 155), which is classified as a Major Collector. The project limits
for this study are broken down into three segments. Segment 1 is from North Meridian Road to
Bull Headley Road. Segment 2 of the study area includes the section from Bull Headley Road to
Tekesta Drive. Segment 3 extends along Bannerman Road from Tekesta Drive to Thomasville
Road (US 319/SR 61).

The majority of the project area is surrounded by woodlands and commercial/residential
developments. The existing roadway is primarily two (2) lanes, but increases to four (4) lanes
when approaching Thomasville Road from the west.

The total project length is approximately 4.6 miles. Figure 1.1 shows the study area and its
relationship with the highway network for the Tallahassee/Leon County area.
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Figure 1.1: Study Area
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The proposed facility is not part of the National Highway System, Strategic Intermodal System
(SIS), Interstate or the Florida Intrastate Highway System (FIHS). The proposed improvements
were identified as part of the Capital Region Transportation Planning Agency (CRTPA) 2030
Long Range Transportation Plan (LRTP) adopted Cost Feasible Plan. This analysis was
developed based upon evaluation of future land use and traffic demand along the project’s
corridor. Bicycle lanes are also proposed along Bannerman Road in the Tallahassee-Leon
County 2030 Bicycle and Pedestrian Master Plan. Additionally, sidewalks along Bannerman
Road are included in the adopted CRTPA 2030 Regional Mobility Plan Cost Feasible Plan.
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2.0

EXISTING CONDITIONS

Bannerman Road is a key east-west route that connects Thomasville Road with North Meridian
Road. It is a major collector, providing the principal connection from surrounding residential and
commercial communities to adjacent north-south routes. Both North Meridian Road (CR 155)
and Thomasville Road (US 319/SR 61) are major routes with access into Tallahassee and to
northern areas of Leon County.

2.1.

EXISTING ROADWAY CHARACTERISTICS

2.1.1. Functional Classification

The existing roadway is classified as a major collector from North Meridian Road (CR
155 to Thomasville Road. In addition, it is not a designated truck route. The roadway is
currently posted for 45 mph for the entire length of the corridor. The estimated design
speed of the existing roadway is 45 mph, based on the horizontal and vertical alignments
and current design standards.

2.1.2. Typical Sections

The majority of the existing roadway is a two-lane undivided highway. Typical section
elements for the existing roadway are illustrated in Figure 2.1. The existing lanes are 11
feet in width. Existing graded shoulders vary along the corridor. The roadway was
recently (2009) repaved, thus the lane markings and striping is in good condition.

The roadway does not typically include pedestrian or bicycle accommodations. Lighting
is also absent from the majority of the roadway. The roadway drainage is completed
through roadside ditches that convey runoff to the nearest outfall point. No stormwater
treatment is provided for the roadway other than the flow time in grassed ditches. There
are exceptions where local improvements have been provided at the North Meridian
Road, Tekesta Drive and Thomasville Road intersections. There are also proposed and
permitted improvements by Leon County to the intersection at Bull Headley Road that
have not yet been constructed.
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Figure 2.1:
Existing Roadway Typical Section

R u.vs—\ /-— RAW LINE

RAW VARIES (40" MiN.J

L~ € cowsT.

NATURAL GROUND

[ T s r
(/i rrorr7ra-rrirrd /i
u’_.—-.._z_f.z_.t_:_x-LLJ_f_L.;_/_z_i_J

_L\LTM‘ML GROUND

EXISTING CONDITIONS

REVISIONS

AT 4 CESCAPTIN

SHEET
NO.

e =g O WEE

Bannerman Rd: from N.

Meridian to Thomasville 24



V' (urRovING YU WORLD Existing Conditions

2.1.3. Pedestrian and Bicycle Facilities

There are presently no continuous designated facilities for pedestrians, bicycle lanes or
shared use paths along Bannerman Road within the study area limits, with the exception
of the short four-lane section and the intersection of Bannerman Road with Thomasville
Road (US 319/SR 61), where there are sidewalks and bike lanes for approximately one-
quarter mile. There is currently no local bus service along the corridor. The local bus
service, StarMetro, has stated that there are no plans to extend bus service along the
corridor.

2.1.4. Right-of-Way

Within the study area, existing right-of-way ranges between 40 feet in width for the
majority of the corridor from North Meridian Road (CR 155) to Tekesta Drive and 100
feet in width to Thomasville Road.

2.1.5. Vertical and Horizontal Alignment

The construction as-builts of the existing roadway for Bannerman Road were not
available. A complete roadway survey was conducted from May 2010 to September
2010. A centerline of the existing roadway was constructed based on the centerline of
survey as well as the existing topographic survey. This created centerline indicates that
Bannerman Road has various curves and deflections throughout the 4.6 mile corridor.
Table 2.1 summarizes the existing horizontal alignment. The existing vertical alignment
is relatively flat on the east end with more grade changes toward the western end of the
project. The elevations of the centerline range from a low of 163 feet to a high of 258
feet. The maximum grade throughout the corridor is approximately 4.5 percent.
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Table 2.1: Centerline Alignment

C/L Station Northing (Y) Easting (X) C/L Station Northing (Y) Easting (X)
10+00 B.O.S. 577331.5515 | 2037705.5940 116+00 P.O.T. 576368.7166 | 2048067.9619
19+00 P.O.T. 577337.1764 | 2038605.5765 124+01.04 P.I. 575965.7065 | 2048760.2367
28+88.57 P.C. 577343.3548 | 2039594.1247 127+41.05 P.C. 575794.6494 | 2049054.0866
31+17.84 P.T. 577324.8203 | 2039822.3527 129+55.46 P.T. 575676.573 | 2049232.9464
32+08.59 P.C. 577309.692 | 2039911.8594 139+77.17 P.I. 575066.6552 | 2050052.6029
35+07.19 P.T. 577293.8002 | 2040209.3683 145+78.21 P.C. 574707.8448 | 2050534.7937
43+69.12 P.C. 577346.2471 | 2041069.7048 149+99.66 P.T. 574482.0321 | 2050890.1950
48+08.83 P.T. 577358.9719 | 2041509.1479 160+15.33 P.C. 574001.8887 | 2051785.2158
58+21.33 P.l. 577355.9289 | 2042521.6501 170+24.88 P.T. 573396.1411 | 2052587.8228
76+04.24 P.1. 577358.175 | 2044304.5548 178+00 P.O.T. 572839.7029 | 2053127.4552
88+98.06 P.C. 577360.1458 | 2045598.3759 187+38.37 P.I. 572166.0768 | 2053780.7280
94+30.91 P.C.C. 577311.1715 | 2046128.2091 199+77.68 P.C. 571276.4003 | 2054643.5471
99+63.74 P.T. 577163.3487 | 2046639.2595 205+79.29 P.T. 570823.4064 | 2055038.9742
100+03.40 P.C. 577148.7365 | 2046674.1329 216+00 P.O.T. 570020.2592 | 2055668.8837
103+52.67 P.T. 576996.2907 | 2046990.0173 227+07.88 P.1. 569148.5368 | 2056352.5317
107+31.66 P.1. 576805.5898 | 2047317.5186 243+78.72 E.O.S. 567839.9094 | 2057391.4726

2.1.6. Drainage

There are three main drainage watersheds within the Bannerman Road Corridor: Lake
lamonia Basin, Lake Jackson Basin and Lake McBride Watershed (Lake Lafayette
Basin). These are shown on the watershed basin map in Figure 2.2.

Segments 1 and 2 of the corridor tend to cross well defined drainage features and have
fairly significant relief, a significant cross-slope and a constrained section on narrow right
of way. These segments have a less dense residential population than Segment 3.

Segment 3 begins at Tekesta Drive, a major access point to the Killearn Lakes
Residential Development, and ends at Thomasville Road. The eastern end of Segment 3
has already been widened to four-lanes as part of the Thomasville Road Improvements at
the intersection of Bannerman Road and Thomasville Road. Segment 3 generally runs
along the ridge between three drainage basins with some hills along the profile. Due to
the proximity to the ridge, there tends to be less cross-slope and shorter, flatter grades. A
major power line runs parallel to the roadway on the north side on the Killearn Lakes
green space.

Several locations close to Bannerman Road were reported as have drainage problem
conditions. The reported areas are shown on Figure 2.3. These locations were researched
and evaluated as part of the corridor study. The actual problem areas were determined to
be adjacent to the corridor and did not involve the roadway stormwater system. Two of
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the locations are within Segment 1 where the proposed corridor improvement of the 10’
trail provides stormwater management within the trail construction area. The drainage
problem location in Segment 3 is also adjacent to the project but within the segment of
the corridor where stormwater improvements are required. The recommended stormwater
management design for this area provides retention for a volume approximately
equivalent to the runoff generated by the current roadway right of way which presently
naturally drains to Killearn Lakes at this location.
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Figure 2.2: Bannerman Road Area Watersheds
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Figure 2.3: Reported Drainage Problem Locations
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Design Considerations

The Bannerman Road Corridor Study scope requires stormwater design options for the
three build alternatives of each segment. Each segment has unique stormwater
requirements that were considered during the analysis process. Discussions with Leon
County Public Works (LCPW), Leon County Growth and Environmental Management
(LCGEM) and the Northwest Florida Water Management District (NWFWMD) occurred
during the stormwater conceptual design.

The soils along the Bannerman Road corridor are critical to the stormwater design.
Further discussion of the geotechnical exploration can be found in Appendix B and C.
Vertical infiltration rates in the Bannerman Road corridor are limited due to the shallow
depth of permeable soils above highly impermeable soils throughout the corridor. The
most effective infiltration method to meet retention requirements was determined to be a
linear system to utilize the horizontal component of infiltration to the maximum extent
practical.

Other considerations include, but are not limited to, topography, utilities, maintenance,
right of way impacts and potential usage. Stormwater best management practices
(BMP’s), treatment trains and innovative stormwater concepts were anticipated to be
necessary to meet the stringent stormwater requirements of this project. Numerous
alternatives were considered, and the most feasible of these are discussed in the following
section.

Regulations

There are many stormwater standards that apply to the Bannerman Road Corridor. The
regulating bodies include the Northwest Florida Water Management District
(NWFWMD) and Leon County. There are additional special regulations in the Leon
County Land Development Codes regarding the Bradfordville Study Area (BSA) and
Lake Jackson Basin Protection Area. Selected criteria for the various drainage
watersheds are shown in Table 2.2 below by segment. Specific regulations are discussed
in the following subsections.

Table 2.2: Watersheds by Segment

Drains to Drains to Drains to
Lake lamonia Lake Jackson Lake McBride
NWFWMD Leon Co BSA Basin Basin Watershed
Segment 1 X X X X
Segment 2 X X X X
Segment 3 X X X X X X

NWFWMD
e Open basins: Pre-post flows for 2-yr 24-hr and 25-yr 24-hr with SCS Type IlI
distribution and Antecedent Moisture Condition (AMC) Il (Part 1l1 3.3 ERP AH
Volume Il and Part IV 4.5 ERP AH Volume II)
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e Closed basins: Pre-post flows for 25-yr 96-hr storm (Part 11 3.3 ERP AH Volume II)

e SWMF’s are considered as impervious for pre-post runoff calculations (Part 1V 4.10
AH Volume II)

e Off-line retention (including exfiltration): Retention of the first 0.5 of runoff from
the contributing area to Class Ill water bodies, with an additional 50% if directly
discharging to Outstanding Florida Waters (OFW), recover within 72 hours with
average AMC (Part V 5.0-5.5 ERP AH Volume II)

e On-line retention (including exfiltration): Retain runoff from 1.0” rainfall, with a
minimum retention volume of 0.5” of runoff from the contributing area to Class Ill
water bodies, with an additional 50% if directly discharging to OFW , recover within
72 hours with average AMC (Part 1V 4.12 AH Volume II, Part V 5.0-5.5 ERP AH
Volume II)

Leon County

e Open basins: Pre-post flows up to and including 25-yr storm, discharge only if
downstream facilities are adequate with no offsite impacts (Sec. 10-4.302)

e Closed basins: Pre-post retention of runoff volume up to 100-yr 24-hr storm, recover
% volume in 7 days and the total volume in 30 days (Sec. 10-4.301.(3)(b))

e Off-line retention: 50% of runoff from the first 3” of rainfall, or for drainage areas
less than 100 acres, the first % of runoff, full treatment volume available within 72
hours following the storm event. (Sec. 10-4.301.(2)(b) (ii))

e On-line retention or detention with underdrained filtration: 75% of runoff from the
first 3”7, or for drainage areas less than 100 acres, the first 1.125” of runoff;
underdrained option must recover the treatment volume within 36 hours (Sec. 10-
4.301.(2)(b) (iii)).

Bradfordville Study Area (BSA)

The BSA is delineated in the Bradfordville Sector Plan that was adopted in the year 2000.
A map of the BSA limits within the Bannerman Road corridor (Segments 2 and 3) is
included in Figure 2.4. The Bradfordville Sector Plan developed a long term plan for the
growth and development of the Bradfordville area. It also established more stringent
stormwater standards that were incorporated into the Leon County Land Development
Codes Sec. 10-4.301. (5) and Sec. 10-4. Subdivision 5. A few key stormwater design
criteria for various types of facilities and recovery methods are listed below.

e On-line dry retention: 4” times the impervious area, with 100% volume recovery in
72 hrs

e Combination of offline dry retention and detention:
Offline dry retention: 2.5 times the impervious area and recover the volume in 24
hrs, plus either:
Dry detention of 2” over the impervious area and recover the volume in 72 hrs
Or a wet detention permanent pool volume of 2.9” times the impervious area

e Maximum irrigation rate of 1.5” per week
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e The retention volume must recover within the time frames above unless an approved
continuous analysis, using Tallahassee Airport rainfall data from January 1, 1959 to
December 31, 1998, demonstrates that the total volume retained within the
stormwater system over the 40-year period is greater than or equal to that retained by
a dry retention system as listed above.

The BSA standard for on-line retention requires a recovery time of 72 hours, versus off-
line retention which requires recovery of 37.5% less volume in 24 hours. The extremely
low infiltration rates in the Bannerman Road corridor make it difficult to recover either
volume within the required time period. Continuous simulation analysis is an alternative
procedure to show that the proposed facility would perform adequately over a 40 year
simulation period. Based on discussions with LCGEM staff, it is typical that a storage
volume of 2-3 times the 4” treatment volume requirement is required to meet the BSA
criteria for on-line dry retention when using continuous analysis.

Figure 2.4: BSA Limits
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Lake Jackson Basin Protection Area

The Lake Jackson Basin Protection Area has additional stormwater requirements for non-
single-family residential development in the Leon County Land Development Codes Sec.
10-4.301.(4). The requirements listed below are the design criteria considered during the
conceptual design.
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e Retain post development runoff on site through the 50-yr 24-hr storm
e Recover % of the retention volume in 7 days and the total volume in 30 days

The post development retention volume is extremely large compared to the other
stormwater criteria in this corridor. Recovery of that volume is extremely difficult due to
the low infiltration rates and deep impermeable soil layers in the Bannerman Road
corridor.

Stormwater Exemptions

Several stormwater exemptions were identified and discussed with the regulatory offices.
Leon County Growth and Environmental Management (LCGEM) has indicated that the
existing roadway impervious area would be exempt from treatment of the BSA
requirements provided that the existing roadway base is not disturbed. This exemption
limits the roadway improvement to the existing alignment and profile.

LCGEM and NWFWMD both have stormwater exemptions for sidewalks up to 6° wide,
and NWFWMD has an exemption for recreational paths up to 12° wide. The exemptions
are contingent upon proof of no downstream impacts, no known existing flooding issues
and not placing the sidewalk or path within a wetland.

Within Segment 1, LCGEM has indicated that a design using an aggregate or sand sub-
base under the sidewalk(s) which can hold the Leon County retention volume of 1.125”
over the new impervious area should satisfy the stormwater requirements within the
segment. This design addresses water quality concerns about runoff from the new
impervious surface, and eliminates the need for additional Stormwater Management
Facility (SWMF) sites within Segment 1. LCGEM has also indicated that a similar
aggregate or sand sub-base sized to hold the 4” BSA requirement over the sidewalk(s)
within Segment 2 will be sufficient to meet all requirements. This eliminates the need for
additional SWMF sites in Segment 2.

A similar aggregate sub-base would also be used when a 10” multi-use trail is proposed in
Segments 1 & 2. LCGEM has stated that a pervious pavement section should be
sufficient to address the stormwater requirements, but also indicated a preference for the
aggregate sub-base storage method due to pervious pavement maintenance concerns. The
alternate for a trail with a storage sub-base reduces the maintenance requirements and is
the recommended method of storage.

2.1.7. Geotechnical Data

A review of the United States Geological Survey’s (USGS) Topographic Map of the
project area indicates the topography of the project area consists of rolling hills varying
between EL 163 feet and EL 253 feet. The drainage appears to be routed through
existing swales and low lying wetland areas. A copy of the USGS Topographic Map of
the project area has been included in Figure 2.5.
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Figure 2.5: USGS Topographic Map
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Two separate geotechnical reports have been completed for the Bannerman Road
Corridor Study. The first report was the October 2010, Phase | Roadway Soil Survey
(see Appendix B). This was to provide preliminary geotechnical investigation along the
entire roadway corridor. It included results for 24-5.5" borings. Laboratory tests were
performed on the soil samples including water content, grain-size distribution and
Atterberg limits. The soil samples were also classified according to the Unified Soil
Classification System (USCS) and American Association of State Highway and
Transportation Officials (AASHTO). Construction recommendations included avoiding
deep cuts due to the existing soil properties. It was also noted that while groundwater
was not encountered, perched water tables within three feet of the surface should be
anticipated at some locations in the corridor after heavy rains.

The second report was the June 2011, Preliminary Infiltration Investigation (see
Appendix C). This provided preliminary infiltration and soil investigations within
Segment 3 only. It included results for 18-25 borings as close as practical to potential
Stormwater Management Facility (SWMF) sites. Laboratory tests were performed on the
soil samples including water content, grain-size distribution and Atterberg limits. The
soil samples were classified according to USCS and AASHTO. Groundwater was
encountered in some of the borings, but this was believed to be the perched water table.
Estimates of the perched “normal” seasonal high groundwater and the permeability of
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each soil stratum were also included in the report. The permanent ground water was
estimated near elevation 180-185 in Segment 3, below the depth of the 25’ borings.

In addition to the project specific investigations, permitted facilities near Bannerman
Road were researched through the City of Tallahassee and Leon County permit records.
It was determined that the infiltration values used in these permits did not appear to be
consistent with the preliminary geotechnical data obtained for the project. It was also
noted that many stormwater facilities in the area were redesigned after project completion
to meet permit requirements due to an observed infiltration rate that was lower than
designed.

A more detailed soil investigation will be required based on the investigations to date to
assure that the necessary storage will be provided consistent with the infiltration rates and
recovery times. For the final design, borings as frequent as every 100 feet in each
infiltration area may be necessary to appropriately design storage and infiltration.

Karst Conditions

According to the Phase | Roadway Soil Survey and the Tallahassee/ Leon County GIS
Database, there is an area in Segment 1 near Lantern Light Lane where karst conditions
may be present. Depending on the ultimately preferred alternative, SWMF sites may not
be necessary in this Segment, and therefore, potential karst impacts should be minimal.
However since the entire project corridor is within the NWFWMD mapped karst
sensitive area the design will be sensitive to minimizing conditions which would create
sinkhole formation potential.

2.1.8. Crash Data

Crash data for Bannerman Road from North Meridian Road (CR 155) to Thomasville
Road was obtained for the five-year period from Summer 2005 to Spring 2010. This data
was analyzed to determine the specific types and locations of crashes that occurred along
the corridor and at intersecting roadways. Crash data are summarized in Table 2.3.

There were a total of 133 crashes reported for the period from Summer 2005 to Spring

2010. Of these, 26 were injury crashes, and there were no fatalities. The crashes by
location are reported in Figure 2.6.

Table 2.3: Summary of Traffic Crash Data

Crash Type 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Total | Avg/Year
Total Crashes 4 26 42 34 24 3 133 26.6
Number of Fatalities 0 0 0 0 0 0 0 0
Number of Injuries 3 5 8 12 4 0 32 6.4
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Figure 2.6: Summary of Traffic Crash Data by Location
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2.1.9. Intersections and Signalization

Existing traffic signals are located at four intersections within the study limits:

Bannerman Road at North Meridian Road (CR 155)
Bannerman Road at Bull Headley Road

Bannerman Road at Tekesta Drive

Bannerman Road at Thomasville Road

2.1.10. Lighting

Street lighting is not provided along the corridor. There are intermittent street lights at
the intersections:

- Quail Commons - McBride Estates - Duck Cove Road
- Standing Pines - Trinity Baptist Church - McClure Drive
- Summer Brook Entrance

The eastern end of the project was recently four-laned, but the improvements did not
include street lighting.

2.1.11. Utilities

There are 7 Utility Owners within the proposed corridor as identified through the
Sunshine State One-Call of Florida system. These include water, sewer, gas, power
and communications facilities along both sides of Bannerman Road. In addition to the
Sunshine State One-Call system, utilities were located by filed observations; City,
County or Private As-Builts; and /or City, County or Private GIS (Geographic
Information Systems). Area utility owners include:

Talquin Electric Cooperative
City of Tallahassee

Comcast Tallahassee
Centurylink

Some of the major utility attributes of this corridor consist of the following:

e Power- multiple overhead power facilities along both sides of Bannerman Road with
crossings throughout the corridor. These facilities are on both wood and concrete
poles. Carriers identified through Sunshine One Call include: Talquin Electric Co-op,
Inc., City of Tallahassee, and City of Tallahassee Traffic.
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o Coordination with Talquin Electric should be completed with:
Kevin Whyte, Engineer
850-627-7651
Quincy, Florida

e Communications- buried conduits with telephone and fiber optic lines run for short
distances along both sides of Bannerman Road. These lines service residences and
businesses throughout the corridor. Carriers identified through Sunshine One Call
include: CenturyLink and Comcast Tallahassee.

e Water/ Sewer- there are two municipal service providers of water and sewer
facilities within the corridor with lines along both sides of Bannerman. There are also
multiple fire hydrants within the corridor. Carriers identified through Sunshine One
Call include: Talquin Electric Co-op, Inc. and City of Tallahassee

e Gas- multiple buried gas facilities along both sides of Bannerman Road. Carriers
identified through Sunshine One Call include: CenturyLink, Comcast Tallahassee,

The locations of these existing facilities are depicted in the Utility Survey. Coordination
with these utility companies will continue through the design phase of the project.
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2.2.

2.1.12. Access Management Classification

The median treatment of this segment of Bannerman Road is “non-restrictive,” it is also
an undivided roadway that allows turns across the mainline at any access point (Florida
Department of Transportation (FDOT) Access Class Level 4). According to Access
Management Classification System and Standards for “Non-Restrictive” Design
Facilities, Class 4 is defined as a segment of road where surrounding land use and
roadway sections have not been designed to accommodate a higher density than those
classified as Class 6 and where the probability of major land use change is higher than the
areas surrounding roadway segments categorized as Access Class 6. However, the
determining factor lies within the spacing between connection points, (i.e. residential
driveways, connector roads, business entrances, etc.) The typical spacing between
connector roads for Bannerman Road has been determined to be greater than 440°. With
this information, an Access Class 4 was determined.

The current Access Management Classifications could change with this project if the
preferred alternative is to widen the roadway and include a divided median.
Approximately 1,000 feet of the eastern portion of the corridor is currently four-laned.
The Access Management Classification of this segment of the corridor is Class 5. Access
Class 5 is a restrictive classification that allows full median openings every 1,320 feet
and directional median openings every 660 feet. Side street and driveway spacing is
allowed every 245 feet because the posted speed limit is 45 miles per hour or less.

2.1.13. Pavement Conditions

The existing pavement throughout the entire corridor is in excellent condition after
Bannerman Road was repaved in 2009.

2.1.14. Existing Bridges

There are no existing bridges along the corridor.
ENVIRONMENTAL CHARACTERISTICS

2.2.1. Land Use Data

The existing land uses directly adjacent to the roadway are primarily single-family residential,
with several locations of retail, office, religious/non-profit, and open space. There is significant
vacant land use along the corridor. Future land use along Bannerman Road is projected to be
residential preservation, Bradfordville mixed use (primarily at the intersection of Bannerman
Road and Thomasville Road), and lake protection. Existing and future land uses are shown in
Figure 2.7 and

Figure 2.8.

Figure 2.7: Existing Land Use Map
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2.2.2. Cultural Features and Community Services

Community Services
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Community services and cultural features located along the proposed project (Figure 2.9)
include Tallahassee Fire Station 15, the Harvest Outreach Center, Christian Presbyterian
Church, Bradfordville Community Center, Canopy Roads Baptist Church, Trinity
Community Church, Greater Spring Hill MB Church, New Bethlehem Church, Lifeway
Community Church, Bethelonia AME Church, and the Explorers Club. There are also
several schools in the vicinity of Bannerman Road, including Epiphany Lutheran,
Killearn Lakes Elementary, Deerlake Middle School, and Chiles High School.

Figure 2.9: Community Services
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2.2.3. Noise

As part of the Bannerman Road Corridor Study, a noise study was conducted in
accordance with the FDOT’s Project Development and Environment Manual, Chapter 17,
“Noise” and with Title 23 CFR (Code of Federal Regulations) Part 772, Procedures for
Abatement of Highway Traffic Noise and Construction Noise. The noise study focuses
on the recommended alternative. The details of the noise analysis can be found in later
chapters.

Bannerman Rd: from N. Meridian to Thomasville 41



V' (urRovING YU WORLD Existing Conditions

2.2.4. Natural and Biological Features

Floodplains

As shown previously on Figure 2.3, “Reported Drainage Problem Locations”, areas
included within a 100-year floodplain are located within the project limits. There are three
areas where Bannerman Road crosses areas within the 100-year floodplain. These
locations are near Preservation Road, Tekesta Drive, and Duck Cove Road. If additional
fill will be required to be placed within areas of the 100-year floodplain, compensatory
mitigation will be required. The 100-year floodplain will not be adversely impacted by
the proposed roadway improvements and all stormwater pond locations will be sited to not
cause additional impacts.

Wetlands

The landward extend of wetlands and surface waters are defined by Florida
Administrative Code 62-340. Wetlands within the project limits were evaluated and
delineated by a qualified biologist on July 19 and July 21, 2010. Each wetland was
classified by the Florida Land Use, Cover and Forms Classification System (FLUCFCS).
Wetland quality was assessed using the Uniform Mitigation Assessment Method
(UMAM). Within the project limits, ten wetlands and six surface waters were delineated.
The locations of these wetlands and surface waters are shown on Figure 2.10.

Wetland 1 (W-1) is located south of Bannerman Road, west of Suda Trail. Wetland 1 is a
forested system which can be classified by FLUCFCS as 617 (Wetland Mixed
Hardwoods). An average UMAM score of 7 can be applied to this wetland. Dominant
vegetation within Wetland 1 includes: magnolia (Magnolia grandiflora), laurel oak
(Quercus laurifolia), and sweetgum (Liquidambar styraciflua). Wetland 1 is over 2 acres
in size and is not isolated.

Wetland 2 (W-2) is located north of Bannerman Road, west of Suda Trail. Wetland 2 is a
forested system which can be classified by FLUCFCS as 617 (Wetland Mixed
Hardwoods). An average UMAM score of 6 can be applied to this wetland. Dominant
vegetation within Wetland 2 includes: magnolia, laurel oak, and sweetgum. Wetland 2 is
less than 1 acre in size and is connected via a culvert to Wetland 1.

Wetland 5 (W-5) is located north of Bannerman Road, west of Preservation Road.
Wetland 5 is a shallow impoundment which can be classified by FLUCFCS as 616 (Inland
Ponds and Sloughs). An average UMAM score of 5 can be applied to this wetland.
Dominant vegetation within Wetland 5 includes: cattail (typhalatifolia), soft rush (Juncus
effuses), and smartweed (polygonum sp.). Wetland 5 is connected via pipes to a larger
pond south of Bannerman Road.
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Wetland 6 (W-6) is located south of Bannerman Road, approximately 1,800 feet west of
Tekesta Drive. Wetland 6 is a forested system which can be classified by FLUCFCS as
617 (Wetland Mixed Hardwoods). An average UMAM score of 7 can be applied to this
wetland. Dominant vegetation within Wetland 6 includes: magnolia, laurel oak, red
maple (Acer rubrum), and sweetgum. Wetland 6 is less than 1 acre in size and is
connected via a culvert to Wetland 7 to the north.

Wetland 7 (W-7) is located north of Bannerman Road, approximately 1,800 feet west of
Tekesta Drive. Wetland 7 is a mixed system containing forested and herbaceous
components. The herbaceous component is adjacent to Bannerman Road and can be
classified by FLUCFCS as 641 (Freshwater Marsh). Due to the proximity of Bannerman
Road to this wetland, an average UMAM score of 5 can be applied to this wetland.
Dominant vegetation within the marsh component is Carolina willow (Salix caroliniana),
soft rush and cattail. The forested component can be classified by FLUCFCS as 617
(Wetland Mixed Hardwoods). Dominant vegetation within the forested component of
Wetland 7 includes: magnolia, laurel oak, red maple, and sweetgum. Wetland 7 is less
than 1/2 acre in size and is connected via a culvert to Wetland 6 to the south.

Wetland 8 (W-8) is located south of Bannerman Road, approximately 300 feet west of
Tekesta Drive. Wetland 8 is a forested system which can be classified by FLUCFCS as
617 (Wetland Mixed Hardwoods). An average UMAM score of 6 can be applied to this
wetland. Dominant vegetation within Wetland 6 includes: magnolia, laurel oak, red
maple, and sweetgum. Wetland 8 is a flowing wetland system connected via culverts to
Wetland 9 to the north.

Wetland 9 (W-9) is located north of Bannerman Road, approximately 300 feet west of
Tekesta Drive. Wetland 8 is a forested system which can be classified by FLUCFCS as
617 (Wetland Mixed Hardwoods). Due to the proximity of Bannerman Road to this
wetland, an average UMAM score of 5 can be applied to this wetland. Dominant
vegetation within Wetland 9 includes: magnolia, laurel oak, red maple, and sweetgum.
Wetland 9 also has a deep zone containing open water in the center of the wetland.
Wetland 9 is a flowing wetland system connected via culverts to Wetland 8 to the south.

Wetland 10 is located south of Bannerman Road, approximately 1,200 feet east of
Tekesta Drive. Wetland 10 is a forested system which can be classified by FLUCFCS as
617 (Wetland Mixed Hardwoods). An average UMAM score of 7 can be applied to this
wetland. Dominant vegetation within Wetland 10 includes: magnolia, laurel oak, red
maple, and sweetgum. Wetland 10 is a flowing wetland system connected via culverts to
Wetland 11 to the north.

Wetland 11 is located north of Bannerman Road, approximately 1,200 feet east of
Tekesta Drive. Wetland 11 is a marsh system which can be classified by FLUCFCS as
641 (Freshwater Marsh). Due to the proximity of Bannerman Road to this wetland, an
average UMAM score of 5 can be applied to this wetland. Dominant vegetation within
the marsh is Carolina willow, soft rush, primrose willow (Ludwigia peruviana) and
cattail.
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Wetland 13 (W-13) is located north of Bannerman Road, approximately 1,200 feet east of
Tekesta Drive. Wetland 13 is a mixed system containing forested and herbaceous
components. The herbaceous component is adjacent to Bannerman Road and can be
classified by FLUCFCS as 641 (Freshwater Marsh). Due to the proximity of Bannerman
Road to this wetland, an average UMAM score of 5 can be applied to this wetland.
Dominant vegetation within the marsh component is Carolina willow, primrose willow,
soft rush and cattail. The forested component can be classified by FLUCFCS as 617
(Wetland Mixed Hardwoods). Dominant vegetation within the forested component of
Wetland 13 includes: magnolia, laurel oak, red maple, and sweetgum. Wetland 13 is less
than 1 acre in size.

Prior to construction, an Environmental Resource Permit (ERP) will be required from the
Northwest Florida Water Management District (NWFWMD). An Environmental
Management Permit will also be required from Leon County Growth and Environmental
Management. It is also anticipated that a Department of the Army permit will also be
required for impacts to wetlands that meet Clean Water Act jurisdiction from the U.S.
Army Corps of Engineers (USACE).

Threatened and Endangered Species

The U.S. Fish and Wildlife Service (USFWS) and the Florida Wildlife Conservation
Commission (FWC) maintains lists of species which are state and/or federally-listed as
threatened or endangered. This list is included in Appendix F. During field surveys
conducted in July 2010, no state or federally-listed threatened or endangered species were
documented within the project limits. Additional surveys will be conducted during the
permitting phase of the project.

A review of the FWC Bald Eagle nest locator shows that the nearest Bald Eagle nest (LN-
011) is located approximately ¥ mile south of the project area, near Lake McBride. It is
not anticipated that this project will affect any Bald Eagle nests.

A review of the USFWS Wood Stork colony map shows that this project is within 13
miles of a Wood Stork Core Foraging Area. Additional coordination with the USFWS
will be required during the permitting phase of this project. A map of the Core Foraging
Areas is included in Appendix F.

Conservation Lands
There are no Conservations Lands located within the study area between North Meridian
and Thomasville Road (US 319).

Wild Flowers

A field visit confirmed the existence of wild flowers on the north side of Bannerman
Road, just east of Quail Common Drive to Sable Chase Subdivision. During final design,
efforts should be made to preserve the wild flowers as much as feasible. These areas
should be delineated at the time of final design to minimize disturbance.
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2.2.5. Permits Required

The following permits may be required:

Leon County Stormwater Permit

Leon County Growth and Environmental Management Permit

NWFWMD/ FDEP Environmental Resource Permit (ERP)

FDEP National Pollutant Discharge Elimination System Permit

US Army Corps of Engineers (USACE) Department of the Army 404 Permit

2.2.6. Contamination/Hazardous Wastes

During field evaluations, three potential existing contamination sites were observed
including one gasoline service station at 1500
Bannerman Road, and one municipal fire station that occupies two parcels of land just
west of Bull Headley Road. The Florida Department of Environmental Protection (FDEP)
Comprehensive Environmental Response Compensation and Liability Act (CERCLA)
Site Screening shows that there is one site within the project limits with an active
petroleum cleanup (Petro #238 located at 1500 Bannerman Road). Due to the proximity
of the gas station with the existing Bannerman Road, it is recommended that a Phase |
evaluation of this site be conducted during the design of the improvements in this area.

Review of the CERCLA Site Screening shows that there are no brownfields or Superfund
sites located within the project area.
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3.0 DESIGN CONTROLS AND STANDARDS

3.1. CONTROLS

The roadway has a functional classification of major collector and is not on the Florida Intrastate
Highway System (FIHS). The roadway is currently posted for 45 mph for the entire corridor. The
estimated design speed of the existing roadway is 45 mph, based on the horizontal and vertical
alignments and current design standard. Pedestrian facilities will be provided, in the form of a
multi-use path or sidewalks. The current functionality of Bannerman Road can be categorized as
having Access Class Level 4.

3.2. STANDARDS

The conceptual roadway design for the Bannerman Road corridor will be based on the Manual of
Uniform Minimum Standards for Design, Construction and Maintenance for Streets and
Highways (Florida Green Book) including those found in the 2009 Plans Preparation Manual.
Design criteria will be established based on the roadway’s classification as a “major collector.”
Table 3.1 lists the criteria used for the design of the roadway. The established level of service
(LOS) for the design year has been set at LOS “D”.
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Table 3.1: Design Criteria

Functional Element

Design Value

Source

Roadway Segment

Meridan to Bull Headley

Bull Headley to Tekesta

Tekesta to Thomasvile

Facility Type

Major Collector

Major Collector

Major Collector

Adopted Level of Service

D

D

D

Design Speed

45 mph

45 mph

45 mph

PPM, Table 1.9.1

Access Class

4 (Non-Restrictive)

4 (Non-Restrictive)

4 (Non-Restrictive)

FDOT Access Mgmt Standards

Basic Number of Lanes

Future Capacity Analysis

Right Turn Lane Guidance
Cross-Section Element

2
80/110 rights/hour - 80 for 2Hane

z
80/110 rightsthour - 80 for 2-lane

Design Value

4
80/110 rightsthour - 110 for 4-lane

Median Handbook
Source

[Minimum Lane Widths 124 124 124 PPM, Table 2.1.1
Minimum Bicycle Lane Widths 5 5 ] PPM, Tahle 2.1.2
Turning (LT/RT/MED) 1123 1124 1123 PPM, Table 2.1.1
Pavement Cross Slopes 2% min. 2% min. 2% min. PPM, Figure 2.1.1

3% max. 3% max. 3% max.
Shoulders Qutside - 10', Inside - 8 Qutside - 10, Inside - 8' Qutside - 10" Inside - &' PPM Table 23.4
Minimum Barder Width < 45 mph - 33' < 45 mph - 33' < 45 mph - 33 PPM, Table 2.5.1
Minimum Median Width 22' 22' 22' PPM, Table 2.2.1

Minimum Sidewalk Width

5', 6' if adjacent to curb

5', 6'if adjacent to curb

&' &' if adjacent to curb

PPM, Chapter 8.3.1

rMinimum Multi-Use Path Width 4

6' 1-direction, 12' 2-direction

8' 1-direction, 12' 2-direction

8' 1-direction, 12' 2-direction

PPM, Chapter 8.6.2

Horizontal Element

Design Value

Source

Max. Deflection w/o curve, with c&g 1° 00' 00" 1° 00" 00" 1°00' 00" PPM, Table 2.8.1a
Max. Deflection w/o curve, w/o c&g 0° 45' 00" 0° 45 00" 0° 45' 00"

Max. Deflection through intersection 3° 00' 00" 3°00 00" 37 00" 00" PPM, Table 2.8.1b
Min. Length of curve 15V = 675', not <400' 15V = 675', not <400 15V = 675', not <400’ PPM, Table 2.8.2a
Max. Curvature 10° 15' 10°15' 10° 15 PPM, Table 2.8.3
Max. curvature wfo Super elevation 2° 45' 2° 45 2° 45" PPM, Tahle 2.8.4
Super elevation e max, =0.05 emax, =0.05 e max, =0.05 PPM, Tahle 2.8.3

Clear Zone

PPM, Table 2.11.3

Above Ground Fixed Objects (Poles, trees, etc.)

4' from face of curb

4' from face of curb

4' from face of curb

PPM, Tahle 2.11.3

Breakaway Objects (Fire Hydrants)

1.5' from face of curb

1.5' from face of curb

1.5' from face of curb

PPM, Table 2.11.3

Median Opening (Restrictive)

Directional 660" 660" 860" FDOT Access Mgmt Standards
Full Opening 2,640 2,640 2,640 FDOT Access Mgmt Standards
\Vertical Element Design Value Source
Grades 8% max. 8% max. 8% max. PPM, Table 26.1
Max. Change in Grade wfo VC 0.70% 0.70% 0.70% PPM, Table 2.6.2

Min. Stopping Sight Distance

Min. L=360" (for grades 2% or less)

Min. L=360" (for grades 2% or less)

Min. L=360" (for grades 2% or less)

PPM, Table 2.7.1

Crest Vertical Curve

K =098

K = 98

PPM, Table 2.8.5

Min. L = 135' Min. L = 135' Min. L = 135'
Sag Vertical Curve K=79 K=79 K=79 PPM, Tahle 2.8.6
Min. L = 135' Min. L =135 Min. L = 135'
Mininum Grade 0.3% (curb & gutter sections) 0.3% (curb & gutter sections) 0.3% {curb & gutter sections) PPM, Table 2.6.4
Roadway Base Clearance 2' above DH.W. 2' above DHW. 2' above DH.W. PPM, Tahle 2.6.3

[NGies. PPM = Plans Preparation Manual (Volume 1 - English) (January 2009, Revised 2010), Florida Department of

ransportation

V is the design speed (mph)

1. 11 ft. for low volume ADT. See Section 2.1.1 of the PPM Volume 1.

2. 12 ft. lanes for all 2-lane rurual

3. With severe RAW caontrols, 10 ft. tuming lanes may be used where design speeds are 40 mph or less

and the intersection is controlled by traffic signals. Median turn lanes shall not exceed 15 ft.

4. Only under severe constraints should providing less than 12 feet be considerec
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4.0 DESIGN TRAFFIC

The purpose of this section is to provide Leon County with the traffic information necessary to
assist in making decisions and conducting capacity evaluations related to the Bannerman Road
Corridor Study. The study involves the review of existing and future traffic characteristics along
Bannerman Road from North Meridian Road, east to Thomasville Road.

This section will document the following:

Existing traffic conditions

The methodology used to forecast future year traffic volumes
The traffic operations analysis for future year conditions
Summary of geometry requirements for future year conditions

Figure 4.1 depicts the study area and existing lane configuration for both Bannerman Road and
the signalized intersections of North Meridian Road, Bull Headley Road, Tekesta Drive, and
Thomasville Road. Segment 3, from Tekesta Drive to Thomasville Road is already four-laned
approximately 1,000 feet west of the intersection.

Analysis Years

The following traffic analysis years have been identified for the Bannerman Road Corridor
Study:

e Existing Year: 2010
e Design Year. 2035

Level of Service Criteria

The term “level of service” (LOS) is defined with six ranges from “A” (best) to “F” (worst) used
to identify roadway facility performance. Bannerman Road is a two-lane county highway facility
with a designated functional classification of Major Collector as outlined by the County
Comprehensive Plan. The minimum LOS criterion for this designation is LOS D.

Analysis Procedures

Highway Capacity Manual (HCM) 2000 methodologies were used for the operational analysis of
roadway segments and study intersections. The operational analysis of the roadway segments
was completed using Highway Capacity Software (HCS+) version 5.5. The operational analysis
for the study intersections was completed using Synchro 7.0. The Synchro intersection analysis
results documented in this study follow HCM 2000 methodologies.
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Figure 4.1: Existing Lane Configuration
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4.1. EXISTING TRAFFIC CONDITIONS

The following section provides an evaluation of the existing conditions within the Bannerman
Road corridor study area. The discussion items include transportation systems information,
existing traffic data, and existing operating conditions.

The existing transportation network within the study area consists of arterials and collectors.
Table 4.1 summarizes the features of the major roadways including number of lanes, roadway
classifications, and primary roadway functions.

Table 4.1: Roadway Functional Classification

Basic # of Roadway . .
Roadway Name Lanes Classification Primary Function
Bannerman Road 2 Major Collector égggss to primary arterials including Thomasville
. . . Primary north-south arterial in the project area,
Thomasville Road 6 Principal Arterial links North Leon County to I-10 and downtown
Tekesta Drive 2 Minor Collector Access to residential subdivisions and small
commercial developments
Bull Headley Road 2 Minor Collector Access to residential subdivisions and small
commercial developments
North Meridian Road 2 Minor Arterial North-south arterial in the project area, links North
Leon County to downtown Tallahassee

Data Collection

The traffic assessment included data collection efforts from multiple sources. The data
sources within the project study area included the following:

e Florida Department of Transportation (FDOT) Florida Traffic Online 2009
e Existing Plans, Programs and Project Lists from FDOT
e Regional Travel Demand Models

In addition, supplemental turning movement counts, roadway link volume counts, and field
measurements were collected for the study.

Base Traffic Data and Traffic Factors

Field traffic counts provided the source of existing traffic for this study area. 72-hour bi-
directional machine counts were collected at three locations in June/July 2010. Peak-period
turning movement counts (TMCs) were collected for the AM and PM peak-period at the
intersections of Thomasville Road, Tekesta Drive, Bull Headley Road and North Meridian
Road in July 2010. In addition, ten (10) 48-hour directional machine counts were collected at
the signalized intersections in December 2010. The count locations are summarized in
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Table 4.2, while the raw (unadjusted) traffic counts are included in Appendix G.

Table 4.2: Existing Year 2010 Traffic Data Collection Summary

Bannerman Road between Thomasville and Tekesta June/July 2010 72-Hour Machine Count
Bannerman Road between Tekesta and Bull Headley June/July 2010 72-Hour Machine Count
Bannerman Road between Bull Headley and Meridian June/July 2010 72-Hour Machine Count
Bannerman Road and Thomasville July 2010 Peak Period Turning Movement Counts
Bannerman Road and Tekesta July 2010 Peak Period Turning Movement Counts
Bannerman Road and Bull Headley July 2010 Peak Period Turning Movement Counts
Bannerman Road and Meridian July 2010 Peak Period Turning Movement Counts
Bannerman Road Corridor December 2010 | 48-Hour Intersection Approach Machine Count

Information from Florida Traffic Online, a website service provided by FDOT Transportation
Statistics Office, along with historical traffic counts performed by Leon County were used to
check the reasonableness of the existing traffic counts.

4.2. EXISTING TRAFFIC OPERATIONS

Daily Traffic

Field traffic counts provided the source of existing traffic for the Bannerman Road study area.
These raw traffic counts were adjusted using a seasonal adjustment factor to obtain 2010
AADT volumes for Segments 1 through 3. Table 4.3 summarizes the AADTSs calculated for
the Existing Year (2010).

Table 4.3: Existing (2010) AADT
1: North Meridian Road to Bull Headley Road | 4,131
2: Bull Headley Road to Tekesta Drive 8,958
3: Tekesta Drive to Thomasville Road 17,044

Turning Movement Counts

Three-hour AM and PM peak-period turning movement counts (TMCs) were collected at the
signalized intersections in July of 2010. The counts, tabulated in 15-minute increments, were
used to determine the intersection AM and PM peak hour traffic movements. The Existing
Year 2010 peak hours were found to be 7:30-8:30 AM and 5:30-6:30 PM. The raw traffic
counts are provided in Appendix G.

The results of the Existing Year 2010 operational analysis are discussed in the following
section. Analysis worksheets for the Existing Year 2010 are provided in Appendix H.
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Segment Operational Analysis

The results of the Existing Year 2010 segment analysis are summarized in Table 4.4. In the
existing conditions, Segments 1 and 2 on Bannerman Road operate at acceptable LOS for the
peak hour. Segment 3 operates at LOS E under existing traffic conditions, which does not
meet established standards and would trigger the need for capacity improvements.

Table 4.4: Existing (2010) Segment Peak Hour LOS

Segment Existing (2010)
1 C
2 D
3 E

Intersection Operational Analysis

The Existing Year 2010 intersection analysis is summarized in Table 4.5. In 2010, the study
intersections operate within established LOS standards. Figure 4.2 depicts the existing TMCs
and LOS results.

Table 4.5: Existing (2010) Intersection Peak Hour LOS

Intersection AM PM
North Meridian Road A A
Bull Headley Road B B
Tekesta Drive D D
Thomasville Road C D
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Figure 4.2: Existing Volumes and LOS
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4.3.

TRAFFIC PROJECTIONS

4.3.1. Traffic Projections Methodology

Traffic forecasts were developed based on procedures outlined in the FDOT Project
Traffic Forecasting Handbook (Design Traffic Procedure 525-030-120-f). As part of the
forecasting process, future design traffic must be analyzed to determine any capacity
shortfalls. The standard process used to determine growth rates and develop design
traffic is outlined below:

Compile available forecast sources

Refine sources to include those most applicable to the study area
Selection of the growth rate for use in the study

Application of traffic factors to derive design traffic

M wnh e

It should be noted, once available sources have been compiled and refined to include
those most applicable to the study area, a single growth rate will be determined from this
process and used in the future traffic analysis portion of this memorandum.

4.3.2. Auvailable Traffic Forecasting Sources

Traffic forecasts are available from a variety of sources and tools. One tool available for
use in the Bannerman Road Corridor Study is the Capital Region Transportation Planning
Agency (CRTPA) regional travel demand model. Travel demand models are established
by using a locally adopted Florida Standard Urban Transportation Model Structure
(FSUTMS) for the area as provided by the local Transportation Planning Organization
(TPO). In addition to the regional travel demand models, area traffic projections can be
developed from historical traffic data, socioeconomic data, historical population data, or
other data from local sources such as the Chambers of Commerce or Economic
Development Council. The following sources have been compiled and reviewed:

° CRTPA Forecast

. Regional Population Data
. Regional Household Data
o Historical Traffic Data along Bannerman Road

Figure 4.3 provides a comparison of the individual rates associated with the sources
outlined above extracted from the CRTPA regional demand model. Further refinement
of the growth rates are outlined in subsequent sections of this report.
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Figure 4.3: Model Growth Rates
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Travel demand models include detailed socioeconomic data such as population, housing,
and land use characteristics. In addition to socioeconomic data, capital improvements
currently adopted in the cost feasible Long Range Transportation Plan (LRTP) are
included in the future year network. The base model year for CRTPA model is 2007 and
the future year is 2035.

In addition to model volumes, the County and FDOT maintain count sites located on the
study area corridor. FDOT portable count sites monitor and record traffic and provide an
accurate account of historical traffic. Figure 4.4 depicts the historical traffic between
Tekesta Drive and Thomasville Road.
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Figure 4.4: Historical Traffic
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Table 4.6 provides the historical growth rates associated with the traffic counts. The
historical growth rate derives from the past nine years of FDOT maintained traffic data
and the past eleven years of County maintained traffic data. The difference in historical
rates may be due to the recent commercial developments at the southwest corner of
Thomasville Road and Bannerman Road.
Thomasville Road intersection along Bannerman Road and may be influenced by traffic
accessing the new commercial developments.

Table 4.6: Historical Growth Rate
FDOT Count Site

Trend Annual Historic Growth Rate: 3.04%

County Count Site

FDOT counts are obtained near the

| Trend Annual Historic Growth Rate:

1.86% |
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Figure 4.5: Adopted Area Growth Rate
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Figure 4.5 above depicts the adopted growth rate in red. A one percent (1%) growth rate
was determined most applicable and adopted for use in the Bannerman Road Corridor
Study. The adopted rate of one percent is generally consistent with area wide growth
rates, which includes data for traffic, population, and number of households.

4.3.3. Traffic Factors

The factors used for design traffic analysis included the Kso, D3, and Tr. The Kgyo is the
proportion of the AADT occurring during the 30™ highest hour of the year. Dg is the
proportion of traffic in the 30" highest hour of the year traveling in the peak direction.
The T¢ factor is the percentage of truck traffic occurring during the peak hour and is
estimated as ¥ of the 24-hour truck percentage (T24). Table 4.7 summarizes the traffic
factors for this study.

Table 4.7: Traffic Factor Summar

Location \ K30 (%) D30 (%) T24 (%) T+ 1 (%)
Bannerman Road 11.12 65.00 6.00 3.00

1. Peak Hour Truck Factors are calculated as %2 the T4 and rounded to the nearest integer.
Source: Measured counts and Florida Traffic Online

4.4, No Build Alternative

Design Year 2035 traffic forecasts were produced using the adopted growth rates and traffic
factors. The traffic forecasts were developed for Bannerman Road and the signalized
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intersections for this corridor study. Table 4.8 shows the comparison between the existing year
2010 AADTSs and the future year 2035 AADTSs along Bannerman Road.

Table 4.8: Project Forecasted AADT
Segment 2010 Existing" 2035°

1 4,131 5,300
2 8,958 11,600
3 17,044 22,000

1. Project counts measured in June/July of 2010
2. AADT rounded to the nearest 100.

4.4.1. Projected Levels of Service

Highway Capacity Manual (HCM) 2000 methodologies were used for the operational
analysis of individual roadway elements, i.e., roadway segments and study intersections.
The operational analysis of the roadway segments was completed using Highway
Capacity Software (HCS+) version 5.5. The operational analysis for the study
intersections was completed using Synchro 7.0. The Synchro intersection analysis results
documented in this study follow the HCM methodologies.

Segment Operational Analysis

The results of the Design Year 2035 segment analysis are summarized in Table 4.9. The
future AADTSs were converted to directional design hour volumes (DDHVs) by applying
the traffic factors outlined. In the future conditions, Segments 1 and 2 on Bannerman
Road operate at acceptable LOS. Segment 3 operates at LOS F under the No-Build
alternative, not meeting established standards triggering the need for capacity
improvements.

Table 4.9: No Build 2035 Segment Design Hour LOS

Segment Design (2035)
1 C
2 D
3 F

Intersection Operational Analysis

The future intersection analysis is summarized in Table 4.10. By 2035, the Tekesta
Drive intersection will operate at LOS E during AM and PM Peak conditions, which is
not consistent with established LOS standards. Thomasville Road will also operate at
LOS E during PM peak conditions, triggering a recommendation for further study.
Figure 4.6 depicts the intersection TMCs and operational results.
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Table 4.10: Future No Build (2035) Intersection Peak Hour LOS

Intersection AM PM
North Meridian Road B B
Bull Headley Road C B
Tekesta Drive E E
Thomasville Road D E

No Build Results

The No Build analysis represents estimated future traffic operations under the existing
The future travel demand warrants the need to
widen Bannerman Road from Tekesta Drive, to Thomasville Road. The projected LOS F
for Segment 3 and resulting LOS E for the signalized intersection at Tekesta Drive does

geometric (travel lane) configuration.

not meet established standards and will not adequately service its users.

The future year analysis on Bannerman Road between Meridian Road and Tekesta Drive
indicates that the existing geometry will be sufficient to maintain level of service
standards, and no widening in those segments will be required.
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45.  Build Projected Operational Results

Design Year 2035 traffic forecasts were produced and model runs were conducted for the base
year and future year. The No Build results identified the need to widen Bannerman Road from
Tekesta Drive to Thomasville Road. The operational analysis within this section will focus only
on Segment 3 and the signalized intersections of Tekesta Drive and Thomasville Road.

45.1. Projected Levels of Service

Highway Capacity Manual (HCM) 2000 methodologies were used for the operational
analysis of individual roadway elements, i.e., roadway segments and study intersections.
The operational analysis of the roadway segments was completed using Highway
Capacity Software (HCS+) version 5.5. The operational analysis for the study
intersections was completed using Synchro 7.0. The Synchro intersection analysis results
documented in this study follow the on HCM methodologies.

Segment Operational Analysis

The operational results of the Build (four lane widening) Design Year 2035 LOS analysis
are summarized in Table 4.11. Under projected future conditions, Segment 3 along
Bannerman Road will operate at LOS B as a 4-lane facility, exceeding the established

standards.
Table 4.11: Build 2035 Segment Design Hour LOS
Segment Design (2035)
3 B

Intersection Operational Analysis

The future Build intersection analysis is summarized in Table 4.12. By 2035, under the
Build scenario, the study intersection of Tekesta Drive will operate at LOS C during both
AM and PM Peak conditions, consistent with established LOS standards. Thomasville
Road will operate at LOS E during AM and PM peak conditions, triggering a
recommendation for further study. The Bannerman approach to Thomasville is operating
at the adopted level of service, and additional capacity improvements along Thomasville
Road and Bradfordville Road are out of the project area study limits. Figure 4.7 depicts
the TMCs and operational results. Figure 4.8 depicts the Build lane geometry.

Table 4.12: Future Build (2035) Intersection Peak Hour LOS

Intersection AM PM
Approach EB | WB | NB | SB | Overall | EB | WB | NB | SB | Overall
Tekesta Drive C B Al C C B D A | B C
Thomasville Road D C E F E D F D F E
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Figure 4.8: Future Build Lane Configuration
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4.6.  Traffic Operations Summary

The substandard operating conditions within the Corridor Study Area by the 2035 Design Year
warrant the widening of Bannerman Road between Tekesta Drive and Thomasville Road. The
Build alternative, which includes a 4-lane configuration, should replace the existing 2-lane
configuration. Under Build conditions with the additional improvements at the Tekesta Drive
intersection, the intersection is expected to operate at LOS C or better while Bannerman Road is
expected to operate at LOS B or better by the 2035 Design Year.

5.0 DRAINAGE DESIGN

5.1. Project Coordination

The project design has been coordinated through several meetings, email exchanges and
phone conversations. These included coordination with RS&H Team members, regulatory
agencies including Northwest Florida Water Management District (NWFWMD), Leon
County Public Works (LCPW) and Leon County Growth and Environmental Management
(LCGEM), as well as soliciting public input at CAC Meetings and Public Meetings. A
conceptual level stormwater design was developed for each build alternative. The
Bradfordville Study Area (BSA) and Lake Jackson requirements were determined to be the
most difficult to meet, therefore they were used as the initial design criteria for retention. All
remaining criteria were then checked with the proposed design to ensure that all permit
requirements were met.

5.2. Design Approaches and Methodology
Bradfordville Study Area Continuous Analysis Retention

The BSA continuous analysis is an option to demonstrate that a SWMF design will perform
adequately over a historic 40-year design period instead of proving recovery of the on-line
BSA retention volume within 72 hours. The low infiltration rates in the Bannerman Road
corridor make recovery within 72 hours impractical. The continuous analysis spreadsheets and
rainfall data were provided by LCGEM. It was found that a significantly greater storage
volume than the required BSA retention volume is required to meet the continuous analysis
requirement. The infiltration rates in the BSA continuous analysis spreadsheets were based on
the June 2011 Preliminary Infiltration Investigation report included in Appendix C. Example
calculations showing continuous analysis spreadsheets are included in the Drainage Report in
Appendix A.

Lake Jackson Basin Protection Area Retention Calculation

Section 10-4.301(4) of the Leon County codes provides an additional requirement for non-
single-family residential developments within the Lake Jackson Basin protection area. Much
of Segments 1 & 2, and Basin 1 in Segment 3 fall within the Lake Jackson Basin. Any non-
single-family residential development is required to retain the post-development stormwater
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from storms up to and including the 50-yr 24-hr event. Improvements such as sidewalks or the
proposed 10’ trail would serve the existing residential development throughout the corridor.
All alternatives in Segments 1 & 2 and the trail in Segment 3 would serve to connect the
existing residential development and provide non-motorized access on the corridor. Based on
this, it was established that the above improvements would not be subject to the Lake Jackson
Basin protection area requirement.

The Lake Jackson Basin retention volume was calculated using the post development SCS
curve number for the applicable project area and was run with the SCS Method within
Hydraflow Express 2006. Half of this volume must recover within seven days, and the
remainder within 30 days per the Leon County codes. The required retention volume was the
largest stormwater volume requirement for the entire corridor, and was the determining factor
for potential SWMF sizes within the basins draining to Lake Jackson. Only one SWMF is
proposed within the Lake Jackson Basin due to the alternatives chosen by the Citizens
Advisory Committee, in Basin 1 of Segment 3.

LCGEM has indicated that the continuous analysis procedure may also be used to demonstrate
capacity and recovery of the Lake Jackson Basin retention requirement. The infiltration rate in
the Lake Jackson continuous analysis spreadsheets was based on the June 2011 Preliminary
Infiltration Investigation report included in Appendix C. The infiltration rate was chosen to
be the lowest feasible calculated rate from the Segment to develop a conservative pond size
estimate and to account for the improbability of finding a large pond site with consistently
good infiltration rates. Example calculations showing the Lake Jackson volume and
continuous analysis spreadsheets are included in the Drainage Report in Appendix A.

Leon County and NWFWMD Pre-Post Detention

The pre-post detention volume requirement was calculated by comparing the pre-construction
runoff to the post-construction runoff using the SCS method in Hydraflow Express 2006 for
the example calculations. A time of concentration of 10 minutes was used for all SCS runoff
calculations because of the short flow time of roadway runoff to the stormwater management
system. An example calculation of the time of concentration is included in the Drainage
Report in Appendix A.

Based on conceptual calculations, the NWFWMD pre-post for the 25-yr 24-hr storm was the
controlling storm for detention purposes. NWFWMD considers the SWMF surface as
impervious area whereas Leon County calculation requirements consider dry retention
SWMF’s as pervious area. The NWFWMD detention volume was calculated for the example
scenarios as detailed in the Drainage Report in Appendix A.

5.3. Innovative Solutions Considered

Irrigation

Irrigation with collected stormwater has been used in the Bannerman Road area for some
projects, such as the Trinity Reformed Church property. This application cannot provide the
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total treatment requirement for the roadway corridor due to the limitations of irrigation
volume (1.5” per week according to the Bradfordville Study Area standards) and the lack of
pervious surface area associated with a linear roadway project. However, this method was not
totally eliminated from consideration and may be appropriately included as a supplemental
feature for landscaped areas in the final design.

Bioretention (Using a Depressed Median)

Utilization of a depressed median for storage and infiltration is a stormwater BMP to provide
treatment. Bioretention in the median is usually appropriate for wide median applications with
well drained underlying soils to develop a sufficient depth to create significant storage volume
and recovery. It was considered as an option for a roadway cross section with a 40 median. It
would not be feasible for a 22’ wide median due to the lack of depth available and the
tendency for the infiltrated water to flow laterally due to the highly impermeable soils and
could affect the road base. The selected three build alternatives chosen for Segment 3 utilized
a 22’ median to limit right of way acquisition; therefore bioretention in the median was
eliminated from further consideration.

Offsite Grey Water Use

Collecting the stormwater and offering it as a grey water source was considered. Common
uses of grey water include irrigation, wash water and cooling water. The stormwater from the
proposed Segment 3 Alternative A would be uniquely suited to grey water use. The proposed
concept is for the majority of the stormwater to be filtered through an engineered soil on the
vegetated swale bottom before entering the stormwater system. This will significantly reduce,
if not eliminate, suspended solids and other pollutants before the stormwater enters the
subsurface storage chambers. The water then could be routed from the subsurface chambers to
a grey water utility service.

Potential recipients of grey water included the plant nursery on Bannerman Road and Talquin
Utilities. These parties may be unable to guarantee a long-term need for the collected
stormwater as a grey water service. In addition, there is no existing grey water service utility
in the area that could be connected to. Creating this was judged to not be feasible and this
alternate method was eliminated from further consideration.

Infiltration Trench

Direct discharges into infiltration trenches were not considered viable for large volume
requirements due to the probable sediment loading in the corridor. Clogging would be an issue
because of the prevalence of fine grained soils, requiring frequent maintenance, and probably
replacement within 5-10 years. To address and overcome this concern, runoff would be pre-
treated on the surface reaching the subsurface storage area only through enhanced infiltration
or surface discharge from a sediment control pond.

In this scenario, the subsurface storage would be an aggregate filled trench, fully wrapped in a
geotextile fabric envelope, under a layer of engineered soil and possibly special sod
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vegetation. As stormwater infiltrated from the swale, the engineered soil and the fabric layer
would act as filters capturing fine grained soils, and thus prevent the aggregate storage layer
from clogging. The engineered soil would be a select soil such as an SPSM or an A-3 soil to
provide a controlled infiltration rate to the subsurface storage zone. Rehabilitation or
replacement of the surface engineered soil and sod is less costly than aggregate and could be
scarified or replaced as needed. Subsurface aggregate infiltration trenches were incorporated
into the design for Alternative A in Segment 3. A modification of this design could be used
for Alternatives B & C if required to reduce the size of the off-site SWMF’s.

A modification of this system considered was to use a deep “sand chimney” trench rather than
the relatively shallow storage zone in the hope that the trench would penetrate sand lenses.
This option was explored to determine if these favorable soils were present. However the
geotechnical survey did not encounter any lenses within any of the 25’ borings, and the deep
trench sand chimney was eliminated.

Subsurface Stormwater Chambers

Subsurface stormwater chambers were considered in conjunction with the above infiltration
trench as a way to increase storage capacity within limited right of way areas. This concept
was considered in the design of Alternative A of Segment 3. Subsurface stormwater chambers
could potentially be added to the design of Alternatives B & C as an economic alternate to
larger SWMF sizes or to meet recovery criteria.

Pervious Pavement

Stormwater treatment volume reductions are available within the BSA per the Leon County
Land Development Codes Sec. 10-4.301.(5). However maintenance for pervious pavement is
significantly more intensive than typical concrete pavement due to the potential for clogging.
Periodic maintenance is usually performed by using a vacuum sweeper or pressure washing to
restore the permeability, but typically only restores the upper 1-2 inches. This option is
appropriate only when it would reduce the treatment requirement a sufficient amount to offset
the increased maintenance requirement. Pervious pavement was initially considered for the
trails and sidewalks. Based on the maintenance concerns, project grades and fine grained soils
which reduced the applicability, it was ultimately eliminated from consideration.

A sample detail of the approved drainage configuration for the sidewalk and/or multi-use path
is shown in Figure 5.1. This detail also depicts the gravel under drain and filter fabric
necessary to comply with the drainage requirements.

Large Regional SWMF/ Spray field

A large regional SWMF with or without a spray field was considered as an option for
stormwater retention and recovery. Regional facilities are most effective when a large portion
of the project could to drain to one centralized holding facility for infiltration and/or irrigation
on a large tract of land. However, it would be very difficult and expensive to drain a majority
of the project area to one location through a storm sewer system due to the significant vertical
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relief in the topography along the corridor. Multiple basins draining to one location would
likely require an inter-basin transfer design study to meet Leon County regulations in Sec. 10-
4.303.(9). It would also require a much larger tract with suitable infiltration rates. This type of
site was determined to be not readily available, and this option was eliminated from further
consideration for multiple basin applications.

The Drainage Report can be viewed in its entirety in Appendix A.
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Figure 5.1: Pavement Underdrain Detail

- R VARIES

* RN DITCH
FOR OFFSITE

DRAINAGE
10" MIN.
2' MiN. o
4' 5TD,
- — 2P
-
5'0r 10"

NATURAL
GROUND

EXISTING
ROADWAY
DITCH

FILTER
FABRIC

SILICA BASED COARSE AGGREGATE
WITH A POROSITY GREATER THAN 30X

GRAVEL 2.5'

AND APPROVED By LEON COUNTY AGGREGATE IMPERME ABLE
LINER %%
* NOTE: RAW DITCH TO BE PROVIDED ONLY N T S
WHEN SHOWN IN THE CONSTRUCTION PLANS. Sk e

% NOTE: IMPERMEABLE LINER IS5 REQUIRED WHEN
'A' IS LESS THAN 5' AND THE TRENCH BOTTOM
IS MORE THAN 5' ABOVE THE ROADWAY DITCH.

TYPICAL CROSS SECTION VIEW
PEDESTRIAN FACILITY SUB-BASE

(R/W DITCH SHOWN) SEGMENTS 1 & 2
ALTERNATES A, B &

SIDEWALK OR MULTI-USE

TYPICAL AGGREGATE SUB-BASE

c
TRAIL

REVISIONS

i TESCRPTIN

SHEET
N

) v Seam PN DS AN ir s oS

Bannerman Road: N. Meridian to Thomasville 70



V' (urRovING YU WORLD Alternative Corridor Analysis

6.0 ALTERNATIVE CORRIDOR ANALYSIS

Within the Bannerman Road study area, existing right-of-way (R/W) ranges between 40 feet in
width for the majority of the corridor from North Meridian Road (CR 155) to Tekesta Drive and
100 feet in width from Tekesta Drive to Thomasville Road. Although alternative corridors were
considered, including the utility easement on the west end of the project, none were considered
feasible nor were considered for the purposes of this study.

6.1. MULTIMODAL TRANSPORTATION SYSTEM CONSIDERATIONS

The primary mode of transportation in the study area is the private automobile. There are
presently limited facilities providing service for pedestrians or bicyclists on Bannerman Road. In
advance of the intersection with Thomasville Road, bicycle lanes and sidewalks are present for
one-quarter mile along Bannerman Road. There are presently no other designated facilities for
bicyclists or pedestrians along the rest of the study corridor.

There is currently no local bus service along the corridor. The closest bus line runs along
Thomasville Road and terminates at a park-n-ride lot located in the Target parking lot east of the
study corridor. The nearest airport is the Tallahassee Regional Airport. The current location is
approximately 14 miles to the southwest of the project study area. Multimodal transportation
systems are not a factor in the redesign of the roadway, with the exception of pedestrian and
multiuse facilities.

6.2. DEVELOPMENT OF ALTERNATIVES
Multiple alternatives were considered for the Bannerman Road Corridor Study. For segments 1

and 2, there were a total of five (5) Table 6.1: CAC Poll - Roadway Features
alternatives considered for each segment

and presented to the public in addition to Segment
the “no-build” altfernative. For Se_gment 3 Roadway Feature 1 5 3
thre_e_(3) alternatlves_ were con_5|dered in Y fane 53 | 1.1
addltlor] to 'the no-build alternative. _Egch Tiane 07 | 231 2.9
aI'_[ernatlve is proposed along the existing Grass Medlan 10117119
alignment of Bannerman Road. Calter TurTLana 09 106106
The Citizen’s Advisory Committee A,memt'es . L 2 2
(CAC) guided the development of the Sfdewalk l'sfde 15| L3 ] 2.9
alternatives. The CAC Members voted Sidewalk 2-sides 04113 )14
on the desired amenities that they felt Bike Lanes Ol L T6
were needed in each segment. A Multi-use Path 1412123
preliminary poll was taken at the October Curb & Gutter 11]23]24
17, 2010 CAC Meeting. Results of the Swales 14 |10 1.0
pO” are shown in Table 6.1. This Rank each box 0 to 3, 0if you do not desire that
table uses ratings on a scale from zero to feature, 3 if you highly desire that feature
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three, where three is very desirable and zero is not desirable.
6.3. NO BUILD ALTERNATIVE

The No Build alternative represents an option where improvements will not be made to the
existing roadway. This alternative is important because it shows the effect of the projected traffic
growth and the level of congestion that could occur should no improvements be made.

6.4. CORRIDOR ALTERNATIVES CONSIDERED

The selection of alternatives for detailed consideration was based on the CAC’s stated objectives
for this project. The objectives include increasing roadway capacity where necessary to
accommodate existing and future traffic demand; minimizing the costs and environmental
impacts; and accommodating bicycle and pedestrian traffic.

Extensive public involvement provided insight into what the CAC and project team determined
is needed throughout the corridor. The majority of the CAC Members felt that Segment 1 should
remain a two-lane roadway, and that Segments 2 and 3 should be four-laned. According to the
Design Traffic results, only Segment 3 demand is anticipated to exceed the available capacity
rendering the existing roadway configuration inadequate. By the April 6", 2011 CAC meeting,
the project team had narrowed down the most applicable alternatives to three (3) per segment.
The general evaluation criteria used for the selection process consisted of public response,
impacts, and need based upon future traffic demand. From this selection process, typical
sections were developed for each alternative. Discussions with CAC members helped determine
what features should be included in the roadway typical section. The typical section includes the
roadway features that would typically be present along the roadway.

6.4.1. Alternative Typical Sections

The typical sections will be accommodated within the existing R/W of the corridor to the
greatest extent possible. Widening along the existing alignment makes maximum use of
the existing R/W, and will minimize impacts and costs.

The traffic analysis results showed that Segments 1 and 2 did not need to be widened to
four-lanes. The alternative analysis focuses on two-lane typical sections for Segments 1
and 2 between North Meridian Road and Tekesta Drive. Four-lane typical sections were
considered for Segment 3 from Tekesta Drive to Thomasville Road.
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Alternative A (Segments 1 and 2)

Alternative Corridor Analysis

Alternative A (Figure 6.1) is a two-lane typical section that includes a multi-use path on
one side of the roadway. This typical section widens the existing R/W to the north to
accommodate the multi-use path on the north side of the roadway. The typical section
includes the existing 11 foot wide travel lanes, the existing grass shoulders, and a 10 foot
wide multi-use path on the north side of the roadway. The multi-use path will
accommodate both pedestrians and bicyclists.

Drainage is provided by existing roadside swales that will convey runoff to existing
outfall locations. The multi-use path is to be constructed of concrete or asphalt
pavement. In addition, a gravel and sand layer will be placed adjacent to the multi-use

path, extending approximately two feet below the path to aid in storage and filtration of
runoff.

Figure 6.1: Segments 1 & 2 — Alternative A Typical Section
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Alternative B (Segments 1 and 2)

Alternative B (Figure 6.2) is a two-lane typical section that includes a 5 foot sidewalk on
one side of the roadway. This typical section widens the existing R/W to the north to
accommaodate the sidewalk on the north side of the roadway. The typical section includes
the existing 11 foot wide travel lanes, the existing grass shoulders, and a 5 foot wide
sidewalk.

The sidewalk is to be constructed of concrete or asphalt pavement. In addition, a gravel
and sand layer will be placed adjacent to the sidewalk, extending approximately two feet
below the sidewalk to aid in storage and filtration of runoff. Drainage is provided by the
existing swales that will convey the runoff.

Figure 6.2: Segments 1 & 2 — Alternative B Typical Section
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Alternative C (Segments 1 and 2)

Alternative C (Figure 6.3) is a two-lane typical section that includes a sidewalk on both
sides of the roadway. This typical section widens the existing R/W to both sides of the
roadway to accommodate the new sidewalks. The typical section includes the existing 11
foot wide travel lanes, existing grass graded shoulders, and 5 foot wide sidewalks.

Drainage is provided by the existing swales that will convey runoff. The sidewalk is to
be constructed of concrete or asphalt pavement. In addition, a gravel and sand layer will
be placed adjacent to the sidewalk, extending approximately two feet below the sidewalk
to aid in storage and filtration of runoff.

Figure 6.3: Segments 1 & 2 — Alternative C Typical Section
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Alternative A (Segment 3)

Alternative A (Figure 6.4) in Segment 3 is a four-lane divided typical section that
includes a multi-use path on one side of the roadway. This typical section widens the
roadway to the south of the existing road. Due to strict stormwater treatment
requirements throughout the corridor, the existing two-lane roadway must stay in the
current location. Widening will occur north of the existing road, or to the south.

The typical section includes four 12 foot wide travel lanes, a 22 foot wide grassed
median, and a ten foot multi-use path. Drainage is provided by grass swales. Stormwater
treatment is provided through a gravel and sand filtration system within the swale. A
vault system under the swale provides additional storage of stormwater.

Figure 6.4: Segment 3 — Alternative A Typical Section
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Alternative B (Segment 3)

Alternative B &C (Figure 6.5) in Segment 3 consists of a four-lane divided typical
section that includes a multi-use path on one side of the roadway. The typical section
widens the roadway to the south of the existing R/W. The typical section includes 12 foot
wide travel lanes, a 22 foot wide grassed median, and a ten foot multi-use path. Drainage
is provided by through a curb and gutter system. Stormwater is conveyed through the
stormwater system and drains into proposed stormwater treatment ponds.
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Figure 6.5: Segment 3 — Alternative B Typical Section
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Alternative C (Segment 3)

Alternative C (Figure 6.6) in Segment 3 consists of a four-lane divided typical section
that includes a multi-use path on one side of the roadway. Alternative C widens the
roadway to the north of the existing roadway. The typical section includes 12 foot wide
travel lanes, a 22 foot wide grassed median, and a ten foot multi-use path. Drainage is
provided by through a curb and gutter system. Stormwater is conveyed through the
stormwater system and drains into proposed stormwater treatment ponds.

Figure 6.6: Segment 3 — Alternative C Typical Section
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6.4.2. Conceptual Drainage and Stormwater Management

Build alternatives were developed for each of the three segments based on existing and
forecasted future traffic demand, public comment and stormwater requirements. A ‘no-
build’ alternative is also a consideration for all three segments, but is not discussed
further in this section.

Segments 1 & 2 have three build alternatives that propose to add sidewalks or a multi-use
trail with no change to the existing roadway section.

e Alternative A proposes a 10’ multi-use trail on the north side of the road to
provide recreational pedestrian and bicycle accommodations.

e Alternative B proposes a 5* sidewalk on one side of the road for pedestrian use.

e Alternative C proposes a 5’ sidewalk on both sides of the road for pedestrian use.

Minimal improvements to the roadway are required to implement any of the three
alternatives; therefore, it is anticipated that additional flooding in these segments will not
occur due to project improvements.

Segment 3 has three build alternatives that widen the segment to four lanes. A 10° multi-
use trail is also included on the north side of the Segment. All build alternatives in
Segment 3 expand the existing 11’ lanes to 12’ using either a rural section or urban
section each with a 22 raised curbed median.

. Alternative A keeps the existing pavement in place as the west-bound lanes. The
additional eastbound lanes will be placed to the south. This alternative proposes to add a
5’ paved shoulder and 3’ of grassed shoulder to each travel direction. A swale on the
north side will be designed with sufficient storage to capture the required treatment
volume. The swale will be designed for enhanced infiltration to create an underground
storage zone for recovery. Excess runoff will be piped across the roadway and discharged
into the south roadway swale for conveyance to the outfall. Alternative A has a proposed
minimum standard right of way width of 156 feet. SWMF sites are not anticipated except
within one basin in Segment 3.

o Alternative B also utilizes the existing roadway as the west-bound lanes,
providing curb and gutter for both travel directions. This alternative would utilize a
traditional storm sewer system and offsitt SWMF’s to meet retention and detention
requirements. Alternative B requires a minimum of 114 feet of proposed right of way
corridor, in addition to the estimated SWMF sites.

. Alternative C has the same typical section as Alternative B, but it utilizes the
existing roadway as the east-bound lanes. The new lanes and multi-use trail would be
constructed on the north side towards Killearn Lakes and the utility corridor. Alternative
C also requires a minimum 114 feet of proposed right of way corridor in addition to the
estimated SWMF sites.
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All of the above alternatives require significant storage to address the Lake Jackson or
Bradfordville Study Area (BSA) retention requirements and all stormwater criteria.

6.5. EVALUATION OF ALTERNATIVES

The evaluation matrix comparing the three (3) build alternatives for each Segment is included in
Table 6.3 through Table 6.5. The matrices examine factors that show a measurable difference
between the alternatives receiving detailed evaluation. Factors that are considered in the
evaluation matrix include social and cultural impacts, environmental impacts, and estimated
costs.

6.5.1. Social and Cultural Impacts

Impacts to existing parcels along the corridor were determined based on the footprint of
the Alternative typical section Impacts were determined using geographic information
system (GIS) analysis to calculate the number of impacted parcels and the acreage of
impact each parcel experienced. Parcels were categorized to better understand the right-
of-way impacts. Categories include:

e Residential — parcels currently zoned as “residential” and have a permanent
residential structure on the property

e Neighborhood — parcels that belong to a group of home owners, such as a home
owners association

e Business — parcels currently zoned “business” and have a permanent business located
on the parcel

e Undeveloped — parcels that do not have permanent structures, regardless of zoning

e Municipal — parcels that are owned by a city, county or state. The fire station is an
example of a “municipal” parcel

e Stormwater — parcels that would be required to provide stormwater treatment. The
stormwater facilities were not identified, but the approximate acreage needed was
accounted for in this category

The CAC felt that providing bicycle and pedestrian facilities would enhance the social
and cultural environment of the corridor. The matrix includes a section that catalogues
whether bicycle, pedestrian or “both” are accommodated for each of the proposed
alternatives. Maintenance of traffic was also identified and quantified ranging from
nominal ($) to extensive ($$$).

Bannerman Road: N. Meridian to Thomasville 79



V' (urRovING YU WORLD Alternative Corridor Analysis

6.5.2. Environmental Impacts

Wetlands impacts were calculated based on field observations of wetlands along the
corridor. The acres of wetlands impacted were calculated from GIS analysis for each
alternative footprint.

Floodplain impacts were based on GIS analysis. Threatened and Endangered Species
impacts were ranked “Low”, “Moderate”, and “High”, based on the likelihood that the
build alternatives would impact these resources.

Potential contaminated sites include developed parcels that may be considered to be
contaminated. The Bannerman Road corridor includes three potential contamination
sites; the Fire Station just west of Bull Headley Road (2 parcels) and the gas station at
Bull Headley Road and Bannerman Road.

Noise Impacts were rated “Low”, “Moderate”, or “High”, based on the likelihood that
noise due to future traffic volumes would impact noise sensitive areas. A preliminary
noise analysis was completed on Segment 3 as this has the highest potential for noise
impact.

Unavoidable wetland impacts are anticipated for each of the build alternatives in each of
the segments. Table 6.2 shows estimated wetland impacts in acres for each alternative.

Table 6.2: Wetland Impacts (in Acres)

Segment Alternative A | Alternative B | Alternative C
Mertdian to Bull Headley 0.2 0.2 0.4
Ei?mﬁggdzley to Tekesta 0.2 0.2 0.3
%Egigttg Thomasville 03 0.3 0.3

6.5.3. Estimated Costs

Cost estimates were completed for construction, final design, construction engineering &
inspection, and preliminary right-of-way costs. The cost estimates in Table 6.3 through
Table 6.5 are for comparison purposes between alternatives and not for budget
preparation. The total estimated project costs are rounded to the $100,000. The cost
estimate for the preferred alternative have been updated in Section 6.6 of this report for
budgeting purposes.
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Construction costs were determined based on each Alternative’s typical section and the
length of each Segment. As previously discussed, the typical section contains roadway
features that are typically found throughout the roadway, therefore an engineer’s estimate
of construction costs can be determined using this information. Average costs published
on the FDOT website from July 2010 through December 2010 were used for this
estimate.

Construction costs for Segment 3 were calculated using a combination of methods. The
FDOT Long Range Estimating (LRE) tool was used for the roadway components such as
grading, asphalt, signing, and marking. Due to the complexity of the drainage
component, drainage costs were calculated based on a preliminary design, estimating the
quantity of materials for each Alternative.

Segments 1 and 2 used the quantity per typical section method based on the typical
roadway section and the length of those Segments. The evaluation matrices for each of
the Alternatives follow in Table 6.3 through Table 6.5.
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Table 6.3: Segment 1 Alternatives Evaluation Matrix

Segment 1 Alternative A Alternative B Alternative C

Meridian to Bull Headley Multi-use Path, Swales Sidewalk 1-Side, Swales Sidewalk both-sides, Swales
Sacial / Cultural Impacts

Residential Impacts (parcels) a1 40 74

Residential Impacts (acres) 4.24 2.92 6.00

Residential Relocations (number) 0 0 0

Neighborhood Impacts (parcels) 0 0 0

Neighborhood Impacts (acres) 0.00 0.00 0.00

Business Impacts (parcels) 1 1 2

Business Impacts (acres) 0.17 0.13 0.47

Business Relocations (number) 0 0 0

Undeveloped Parcels {(number) 8 8 14

Undeveloped Impacts {acres) 1.06 0.76 1.79

Municipal Parcels {number) 0 0 2

Municipal Parcels (acres) 0.00 0.00 0.20

Stormwater Pond Impacts {parcels) 0 0 0

Stormwater Pond Impacts (acres) 0.00 0.00 0.00

Total ROW (acres) 5.47 3.81 8.46

Pedestrian/Bicycle Facilities

(PED/BIKE/BOTH) BOTH PED PED

Maintenance of Traffic

(5, 55, $53) 5 $ 5

Environmental Impacts

Wetlands Impacts (acres) 0.2 0.2 0.4

Floodplains {acres) 0.0 0.0 0.0

Threatened and Endangered Species

(high, medium, low) Low Low Low

Potential Contaminated Sites (number) 0 0 2

Noise Impacts (low, moderate, high) Low Low Low

Estimated Costs

Construction Cost {dollars) 5 1,455,174.00 S 997,256.00 & 2,088,282.00

Final Design and CEIl (dollars) S 291,034.80 | & 199,451.20 | 5 417,656.40

ROW Cost (dollars) S 4,236,400.00 | 5 4,072,000.00 | $ 7,824,000.00

Total Cost $$" % ° s 6,000,000.00 | $ 5,300,000.00 | $ 10,300,000.00

1. All associated costs reflect 2011 dollars.

2. The total estimated project costs are rounded to the $100,000,

3. The cost estimates at this time are for comparison purposes between alternatives and not for budget preparation.
The cost estimates will be updated and fine-tuned in the Final Engineering Report.
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Table 6.4: Segment 2 Alternatives Evaluation Matrix

Segment 2 Alternative A Alternative B Alternative C
Bull Headley to Tekesta Multi-use Path, Swales Sidewalk 1-Side, Swales Sidewalk both-sides, Swales
Social / Cultural Impacts
Residential Impacts {parcels) 0 0 9
Residential Impacts (acres) 0.00 0.00 3.06
Residential Relocations (number) 0 0 0
Neighborhood Impacts (parcels) 6 5 7
Neighborhood Impacts (Acres) 1.94 1.20 1.32
Business Impacts (parcels) 6 4 5;
Business Impacts (Acres) 0.44 0.30 0.37
Business Relocations (number) 0 0 0
Undeveloped Parcels (number) 3 3 4
Undeveloped Impacts (acres) 0.59 0.43 0.50
Municipal Parcels (number) 0 0 0
Municipal Parcels {acres) 0.00 0.00 0.00
Stormwater Pond Impacts (parcels) 0 0 0
Stormwater Pond Impacts (acres) 0.00 0.00 0.00
Total ROW (acres) 2.98 1.93 2.20
Pedestrian/Bicycle Facilities
(PED/BIKE/BOTH) BOTH PED PED
Maintenance of Traffic
(3, 58, $83) $ s 5
Environmental Impacts
Wetlands Impacts (acres) 0.2 0.2 0.3
Floodplains (acres) 0.0 0.0 0.0
Threatened and Endangered Species Low Low Low
Potential Contaminated Sites (number) i 1 1
Noise Impacts {low, moderate, high) Low Low Low
Estimated Costs
Construction Cost (dollars) s 955,101.00 S 635,665.00 S 1,142,246.00
Final Design and CEl (dollars) S 286,530.30 | S 190,699.50 | S 342,673.80
ROW Cost (dollars) S 1,636,900.00 | 5 1,244,300.00 | 2,324,500.00
Total Cost $3*=° $ 2,900,000.00 | $ 2,100,000.00 | $ 3,300,000.00

1. All associated costs reflect 2011 dollars.

2. The total estimated project costs are rounded to the $100,000.

3. The cost estimates at this time are for comparison purposes between alternatives and not for budget preparation.
The cost estimates will be updated and fine-tuned in the Final Engineering Report.
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Table 6.5: Segment 3 Alternatives Evaluation Matrix

Segment 3

Alternative A

Alternative B

Alternative C

Tekesta to Thomasville

Swales, Widen South

Curb and Gutter, Widen South

Curb & Gutter, Widen

North

Social / Cultural Impacts

Residential Impacts (parcels) 14 20 20
Residential Impacts (acres) 5.42 3.22 0.44
Residential Relocations (number) 0 0 0
Neighborhood Parcels (number) 4 B 4
Neighborhood Impacts (acres) 341 0.60 6.71
Business Impacts (parcels) 3 5 4
Business Impacts (acres) 1.83 1.21 0.42
Business Relocations (number) 4 0 0
Undeveloped Parcels (number) 3 3 0
Undeveloped Impacts (acres) 1.10 0.62 0.00
Municipal Parcels {number) 0 0 0
Municipal Parcels {acres) 0.00 0.00 0.00
Stormwater Pond Impacts (parcels) 0 7 7
Stormwater Pond Impacts (acres) 0.00 1.75 1.75
Total ROW (acres) 11.76 7.40 9.32
Pedestrian/Bicycle Facilities

(PED/BIKE/BOTH) BOTH BOTH BOTH
Maintenance of Traffic

(5, 55, 555) 5 5 5
Environmental Impacts

Wetlands Impacts {acres) 0.3 0.3 0.3
Floodplains (acres) 0.0 0.0 0.0
Threatened and Endangered Species Low Low Low
Potential Contaminated Sites (number) 0 0 0
Noise Impacts (low, moderate, high) Low Low Moderate

Estimated Costs

Construction Cost {dollars) s 5,160,199.00 | S 11,050,692.00 | 5 11,050,692.00
Final Design and CEl {dollars) 5 1,806,069.65 | 5 3,867,742.20 | & 3,867,742.20
ROW Cost (dollars) 3 2,639,600.00 | 5 2,802,800.00 | 5 2,954,600.00
Total Cost 55" $ 9,600,000.00 | $ 17,700,000.00 | $ 17,900,000.00

1. All associated costs reflect 2011 dollars,

2. The total estimated project costs are rounded to the $100,000.
3. The cost estimates at this time are for comparison purposes between alternatives and not for budget preparation.
The cost estimates will be updated and fine-tuned in the Final Engineering Report.
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6.6. PREFERRED ALTERNATIVES

The selection of preferred alternatives for detailed consideration was based on the stated
objectives for this project and from input received at the public meetings. The primary objectives
are to increase the traffic capacity to accommodate existing and future volumes, to accommodate
pedestrian and bicyclists, and to minimize costs and environmental impacts.

The CAC voted to determine the preferred alternative by ranking each alternative in each
Segment. Voting occurred at the June 6, 2011 CAC meeting. The CAC members were asked to
rank each Alternative from 1 to 4, 1 being the most preferred and 4 being the least preferred.
The Leon County P2 Policy states that the CAC must have a majority for a vote to count.

The CAC then presented the Preferred Alternative to the Board of County Commissioners as an
Agenda Item at the October 11, 2011 Board Meeting. The Board voted 7-0 in favor of the
Preferred Alternative.

6.6.1. Segment 1 — Preferred Alternative

The CAC voted for Alternative A for Segment 1. Alternative A consists of a multi-use
path on the north side of the existing two-lane roadway. The votes for Segment 1 are
shown in Table 6.6. The Preferred typical section is shown in Figure 6.7.

Table 6.6: Segment 1 CAC Voting

Segment 1
CAC Member| Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze Mr. Barkley Mr. Peacock | Ms. Heggins
Alt. A 2 1 1 *1 3 1 3
Alt. B 1 2 2 3 2 2 2
Alt. C 3 3 3 4 4 3 4
No-Build 4 4 4 2 1 4 1

*Initial vote was for No-Build

Bannerman Rd: from N. Meridian to Thomasville 85




@ nsu

Alternative Corridor Analysis

MIN SOD

2

Figure 6.7: Segment 1 Preferred Alternative Typical Section
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6.6.2. Segment 2 — Preferred Alternative
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The CAC voted for Alternative A in Segment 2. Alternative A consists of a multi-use
path on the north side of the existing two-lane roadway. Below in Table 6.7 the CAC
vote tallies are shown for Segment 2. Figure 6.8 depicts the typical section for the CAC

Preferred Alternative in Segment 2.

Table 6.7: Segment 2 CAC Voting

Segment 2
CAC Member | Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze | Mr. Barkley | Mr. Peacock | Ms. Heggins
Alt. A 1 1 1 1 2 1 1
Alt. B 2 2 2 3 1 2 3
Alt. C 3 3 3 4 4 3 4
No-Build 4 4 4 2 3 4 2

Figure 6.8: Segment 2 Preferred Alternative Typical Section
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6.6.3. Segment 3 — CAC Preferred Alternative

The CAC voted for Alternative A in Segment 3. Alternative A consists of utilizing the
existing roadway as the westbound lanes and widening to the south with the eastbound
lanes. Swale drainage is used for stormwater treatment and conveyance and a multi-use
path is proposed on the north side of the roadway. Below in Table 6.8 the CAC vote
tallies are shown for Segment 3. Figure 6.9 depicts the typical section for the CAC
Preferred Alternative in Segment 3.

Table 6.8: Segment 3 CAC Voting

Segment 3
CAC Member | Ms. Trotman | Mr. Mendez | Mr. Reichert | Mr. Breeze | Mr. Barkley | Mr. Peacock | Ms. Heggins
Alt. A 2 2 1 1 1 1 1
Alt. B 1 3 2 3 3 2 2
Alt. C 3 4 3 4 4 3 3
No-Build 4 1 4 2 2 4 4

Figure 6.9: Segment 3 Preferred Alternative Typical Section
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6.6.4. Noise Analysis on Preferred Alternative

As part of the Bannerman Road Corridor Study, a noise study was conducted in
accordance with the FDOT’s Project Development and Environment Manual, Chapter 17,
“Noise” and with Title 23 CFR (Code of Federal Regulations) Part 772, Procedures for
Abatement of Highway Traffic Noise and Construction Noise. Based on the Preferred
Built Alternative for Bannerman Road, only Segment 3 (Tekesta Drive to Thomasville
Road) involves widening to a four-lane facility. Therefore, this noise study was
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conducted for Segment 3 only. Noise-sensitive receptors that were detected in the field
evaluation are shown in Figure 6.10.

For this project, the Federal Highway Administration’s (FHWA’s) Traffic Noise Model
(TNM) Version 2.5 (April 2004) was used to predict traffic noise levels at representative
noise sensitive receiver sites. This model estimates the acoustic intensity at a noise
sensitive receiver generated by a series of roadway segments (the source). Model-
predicted noise levels are influenced by several factors, such as vehicle speed and
distribution of vehicle types. Noise levels are also affected by characteristics of the
source-to-receiver path, including the effects of intervening barriers, structures (houses,
trees, etc.), ground surface type (hard or soft), and topography.

Noise levels documented in this memorandum represent the hourly equivalent sound
level (LAeqlh). LAeqlh is the steady-state sound level, which contains the same amount
of acoustic energy as the actual time-varying sound level over a one-hour period.
LAeqlh is measured in A-weighted decibels (dBA), which closely approximate the
human frequency response.

Figure 6.10: Noise Receptors

Noise Sensitive Receivers

The FHWA has developed noise abatement criteria (NAC) to determine the levels of
traffic noise impact on human activity. Five land use activity categories have been
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identified for use in noise impact analysis. The NAC levels for these categories are
presented in Table 6.9 and apply only to areas of frequent human use where lowered
noise levels are desirable.

Table 6.9: Hourly A-Weighted Noise Abatement Criteria Levels--Decibels (dBA)

Activity
Category

Abatement Level (in Laegin)
Description of Activity Category

FHWA FDOT

Lands on which serenity and quiet are of
extraordinary significance and serve an
important public need, and where the
preservation of those qualities is essential
if the area is to continue to serve its
intended purpose.

57 56 (Exterior)

Picnic areas, recreation areas, playgrounds,
active sports areas, parks, residences,
motels, hotels, schools, churches, libraries
and hospitals.

67 66 (Exterior)

Developed lands, properties, or activities

2 71 (Exterior) not included in Category A or B above.

- - Undeveloped lands.

Residences, motels, hotels, public meeting
52 51 (Interior) rooms, schools, churches. libraries,
hospitals, and auditoriums.

Source: PD&E Manual, Chapter 17, Noise

A survey of the project corridor was conducted to identify the noise sensitive receivers
that may be impacted by traffic noise associated with the proposed improvements. Noise
sensitive receivers represent any property (owner occupied, rented, or leased) where
frequent exterior human use occurs and where a lowered noise level would be of benefit.
Typical noise sensitive receivers include residences, parks, schools, hospitals, and
churches.

The Bannerman Road (Segment 3) study area includes a number of noise sensitive sites
including single family residences, churches and a community center (the Historic
Bradfordville Schoolhouse). To facilitate the analysis of traffic noise impacts in these
areas, a total of 73 noise receivers (57 receivers located north of Bannerman Road, and
16 located south) were identified and modeled based on noise sensitivity and roadway
proximity.

All 73 representative noise receiver sites are classified under Activity Category B of the
FHWA'’s NAC. For Activity Category B, noise abatement measures must be considered
when predicted noise levels approach or exceed the 67 dBA NAC or when a substantial
noise increase (i.e., 15 dBA) occurs.
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Field Measurement of Noise Levels and Model Validation

Noise measurements were taken at representative sites along the project corridor. Noise
monitoring was conducted on March 16 and March 17, 2011. The purpose of the
monitoring was to document existing noise sources, determine if computer-predicted
noise levels are representative of actual existing levels along Bannerman Road, and to
validate the noise model for predicting existing and future noise levels. Noise
measurements were recorded at five sites along Bannerman Road in Segment 3. The
noise level monitoring was completed using Larson-Davis Model 870 sound-level
analyzers, in accordance with the methodology established by the FHWA and
documented in Report No. DP-96-046, Measurement of Highway-Related Noise: Final
Report, May 1996. The A-weighted frequency scale was used and the sound meter was
calibrated to 114 dBA (A-weighted decibels) using a Larson-Davis Model CA250 sound-
level calibrator. At each site, monitoring was conducted for two or three ten-minute
intervals with the microphone approximately five feet above the land surface.

Community noises and traffic information, such as the number of passenger cars and
trucks and average speeds, were also collected at the time of noise monitoring. A K15-K
Doppler Radar Gun was used to obtain average operating speeds for cars, medium trucks,
and heavy trucks. Since all noise levels in this report are based on a one-hour period, the
field-recorded traffic volumes were adjusted upward to reflect hourly volumes. The
collected data was then used as input to TNM. Traffic noise was the dominant noise
source in this area.

To validate the computer noise model, the TNM-predicted noise levels were compared to
measured noise levels. When measured noise levels are within +/- 3.0 dBA of the
computer predicted levels, the model is considered validated. At each of the five
monitoring sites, the monitored noise levels were within +/- 3.0 dBA of the TNM
predicted levels. The validated measured noise levels were 1.9 dBA higher to 2.7 dBA
lower than those predicted by TNM. Because the TNM-predicted noise levels were
within +/- 3.0 dBA of the measured noise levels, the model has been verified and is
acceptable for predicting existing and future traffic noise levels along Bannerman Road.

Predicted Noise Levels

TNM was used to predict traffic noise levels at the 73 noise sensitive sites located along
the project corridor that are potentially affected by traffic noise associated with the
project. Traffic noise levels for the Existing Conditions/No-Build Alternative and
preferred Build Alternative were predicted at the edge of the dwelling units and at areas
of recreational use closest to the travel lanes

Traffic Data
The traffic data used in the prediction of noise levels for Existing Conditions/No-Build

Alternative and Preferred Build Alternative consisted of the least of either: 1) the traffic
capacity of the roadway at LOS “C”, or 2) the projected peak hour traffic demand of the
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roadway. These traffic volumes can be expected to produce the noisiest traffic conditions
likely to occur during the design year. For the Existing Conditions/No-Build Alternative,
LOS “C” volumes were used to predict worst-case conditions, while peak hour traffic
demand volumes were used for the Preferred Build Alternative analysis.

Predicted Traffic Noise Levels

Traffic noise levels at the 73 representative noise sensitive receivers for the Existing
Conditions/No-Build Alternative and the four-lane Preferred Build Alternative were
predicted using TNM. The predicted noise levels for the Existing Conditions/No-Build
Alternative range from 47.6 dBA to 61.1 dBA. None of the predicted noise levels
approach or exceed the FHWA’s NAC of 67 dBA.

For the Preferred Build Alternative, design year noise levels are predicted to range from
51.5 dBA to 64.4 dBA. None of the predicted noise levels approach or exceed the
FHWA'’s NAC of 67 dBA. The highest predicted traffic noise level, 64.4 dBA, is
predicted to occur at receiver sites N1 and N46. Receiver sites N1 and N46 both
represent single family residences located northeast of Bannerman Road within 100 feet
of the proposed travel lanes.

A sampling of the 73 noise receiver sites, along with their TNM-predicted noise levels, is
shown inTable 6.10. The noise receivers on both sides of Bannerman Road in closest
proximity to the proposed travel lanes (i.e., Receivers N46 and S9) were included in
Table 6.10 to reveal the highest predicted noise levels on both sides of Bannerman Road.

Table 6.10: Predicted Noise Levels

Distance to TNM-Predicted Noise Levels (dBA)
. Receiver Nearest Travel L Preferred Increase in
Rlsl(:rlr:/:r Location Lane in Feet EXI'SISrII\?/ No Build Noise Level
(Address) (Existing/ ”'Levef'se Alternative with
Proposed) Noise Level |  Project
N20 7100 Summit 101/101 58.9 62.1 3.2
Ridge Drive
N3g | 3423 TTr;"’I‘}y Oak | 940140 57.2 60.8 3.6
N4gx | 3923 Cherokee 85/85 61.1 64.4 3.2
Ridge Trail
s3 7914D'\’.'CC'”re 152/106 56.1 61.3 5.2
rive
ggex | 7066 Standing 151/105 56.0 62.5 6.5
Pines Lane

* Receiver N46 is the closest receiver (on the northeast side) to the proposed travel lanes (i.e., 85 feet).
** Receiver S9 is the closest receiver (on the southwest side) to the proposed travel lanes (i.e., 105 feet).
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Noise Abatement Measures

When traffic noise associated with a proposed project is predicted to approach or exceed
FHWA'’s NAC, noise abatement must be considered. For the Preferred Build
Alternative, no noise sensitive receiver sites are predicted to approach or exceed the
FHWA’s NAC. Therefore, the feasibility of noise abatement measures was not
warranted or considered necessary for this project.

Construction Noise and Vibration

During construction of the project, there is the potential for noise impacts to be
substantially greater than those resulting from normal traffic operations because heavy
equipment is typically used to build roadways. In addition, construction activities may
result in vibration impacts. Therefore, early identification of potential noise/vibration
sensitive sites along the project corridor is important in minimizing noise and vibration
impacts. The project area does include residential areas that may be affected by noise
and vibration associated with construction activities. Construction noise and vibration
impacts to these sites will be minimized by adherence to the controls listed in the latest
edition of the FDOT’s Standard Specifications for Road and Bridge Construction.

Coordination with Local Agencies

Coordination with local agencies and officials has been accomplished during the
development of this project. In addition, local and community officials have had the
opportunity to comment on the proposed project at the public meetings. To aid local
agencies in promoting land use compatibility, a generalized future noise impact contour
distance has been developed for the properties in the immediate vicinity of the project.
This contour distance represents the approximate distance from the edge of the nearest
travel lane of Bannerman Road to the limits of the area predicted to approach or exceed
the FHWA’s NAC of 67 dBA in the design year 2035. The distance to the 66-dBA
contour line is approximately 70 feet based on the Preferred Build Alternative. This
contour distance does not include or assume any traffic noise shielding effects of
vegetation or other obstructions such as buildings. To minimize the potential for land use
incompatibility, noise sensitive land uses (e.g., residential) should be located beyond this
distance.

The complete Noise Study Memorandum can be found in Appendix D.

6.6.5. Access Management Concepts for Segment 3

A median divided roadway provides challenges to access adjacent properties as not all
side streets and residential driveways will maintain their current access configuration.
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An access management plan was developed to balance the access needs and the mobility
of roadway users.

The median openings for Segment 3 of the Bannerman Road Corridor Study were
designed based on generally accepted access management principles. The Florida
Department of Transportation (FDOT) has guidelines for access management published
in Florida Administrative Code Chapter 14-97. Although Bannerman Road is not a state
maintained roadway, it has characteristics similar to roadways with FDOT Access Class
5. Access Class 5 allows for full median opens every 1,320 feet and directional median
openings every 660 feet. Driveway connection spacing should be limited to not less than
245 feet for roadways that have a speed limit of 45 mph or less.

Using the Institute of Transportation Engineer’s (ITE) Trip Generation methods, the
number of daily trips was estimated for each cross street along Segment 3 of Bannerman
Road. The non-signalized intersections from Thomasville Road to Reynolds Drive were
then prioritized based on the number of trips generated for each respective cross street.
The intersections with higher priority were provided with higher access and a less
restrictive median opening. In other words, the more vehicles that use each intersection,
the higher the access allowed from the median.

Table 6.11 shows each side street along Bannerman Road from Thomasville Road to
Reynolds Drive. The prioritization of the intersection based on the ITE Trip Generation
is shown in the first column. The location of the cross street is depicted with the roadway
station identification. Stations are laid out along the roadway center line from west to
east in increments of feet. A station with the identification 151+40 represents 15,140
feet. The distance to the adjacent side street is also shown in feet. Finally, the proposed
median configuration is shown. Full median openings, directional openings, or “none”
were assigned to each cross street based on the previously described methodology.

A full median opening was considered to be a median opening that serviced a left in, left
out, and U-turn movement since all intersections along Bannerman Road are “T”
intersections with the exception of Tekesta Drive. A directional median opening was
considered to be a median opening that serviced a left in and left out movement while
restricting the U-turn movement with an raised island in the median opening.
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Table 6.11: Intersection Location and Priority

g:r?;i'% Street Name / Access Point Station I?&Sct(iggept& rﬁd(JI?::St P(;%F;?]Siigﬂ.?%in
5 Reynolds Drive 151+40 Subject to Final
Engineering

300

1 Tekesta Drive 154+40 Full
760

4 McClure Drive 162+00 **Fyll
1,440

10 Trinity Community Church 176+40 Directional
700

3 Summit Ridge 183+40 *Directional
460

7 Standing Pines 188+00 *Directional
1,100

8 Duck Cove Road 199+00 *Full
1,020

9 McBride Point 209+20 Directional
1,260

2 Quail Common 221+80 Directional
1,480

6 Business Entrance 236+60 Full

*Does not meet Access Management Guidelines
**Queue storage will be designed to accommodate westbound left turns onto Reynolds Drive

Tekesta Drive is the signalized intersection within the proposed widening portion of Segment 3,
therefore it was ranked as the number one priority and a full median opening is necessary. There
are more houses on the north side of Bannerman Road, which elevates Quail Common Drive and
Summit Ridge Drive near the top of the priority list. Because both of these intersections are “T”
intersections, a directional median opening will continue to service the existing turning
movements. These two intersections will have a left turn in deceleration lane and a left turn out
median opening, as well as a right turn in deceleration lane.

McClure Drive is fourth in priority, and that intersection will receive a left turn in deceleration
lane and median opening, a right turn deceleration lane, as well as a left turn out median opening.
Next on the priority list is Reynolds Drive. Reynolds Drive and McClure Drive intersect within
the residential development south of Bannerman Road. Due to the proximity of Reynolds Drive
and Tekesta Drive, access to Reynolds Drive does not meet the access management standards.
Further evaluation, engineering study, and public involvement will be conducted prior to a
decision being made regarding these intersections.

The entrance to the shopping center on the corner of Bannerman Road and Thomasville Road
was ranked 6™, but this portion of the roadway is currently four-laned and is not planned for
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future improvements. Standing Pines Lane, Duck Cove Road, and McBride Point are residential
neighborhoods with 18, 17, and 12 homes, respectively. Standing Pines Lane and McBride Point
will have directional openings with a left turn deceleration lane, directional median opening, and
left turn out access. Duck Cove Road will have a full median opening with a left turn in
deceleration lane, left turn out capability, and a U-turn deceleration lane. The U-turn lane at this
intersection will serve as the eastbound access point for New Bethlehem Church and Greater
Springhill Missionary Baptist Church; therefore the intersection is required to be a full opening.
Trinity Community Church will receive a directional opening that will also accommodate left-in
and left-out traffic movements.
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6.7. SUMMARY OF PUBLIC INVOLVEMENT

The Public Involvement Process initiated by Leon County is a process that actively engages
stakeholders in the decision making process. Known formally as the Transportation Corridor
Study Public Participation (p2, pronounced “p-squared”) Program, the intent of the Public
Participation Plan is designed to fully acknowledge the value of community engagement at all
levels, as required by Leon County Policy No. 03-07. Our Public Participation theme is: Focus
on Community, and it is designed to: 1) educate the community about the project; 2) receive
community input as the project progresses; and 3) provide feedback to the community about
project decisions. In accordance with the p2 process, three pivotal components were facilitated
by the project team. These components include:

e Public Outreach initiatives
e Formation of the Citizens Advisory Committee (CAC)
e Multiple Open House public meetings

These meetings were held in order to give those interested the opportunity hear details about the
project and to express their views concerning the location, conceptual design, social, economic,
and environmental effects of this project.

6.7.1. Public Outreach

As part of the public involvement process, extensive outreach initiatives were undergone
by the project team. The purpose of this process is to provide an outlet for stakeholders
to become active in the planning and decision making process. As part of the public
outreach campaign, the following outreach tools were extended to the Bannerman Road
corridor area:

e Email and E-Newsletters
An e-mail account was created,
bannermanroad@leoncountyfl.com.  This e-

mail is displayed as contact mf_o_rmatlon and | public n',sg,ﬁgg Kothto ‘iuwaa:
used as a tool for concerned citizens to ask | x3micon "pydy Aiterative orefc aam i e held
questions and express their concerns. o s o Corsr Sy on T ey . m :::;‘;if;.;“"
e Flyers and Brochures e s e

32312

Identify area community and business leaders, | szesets comopsmarncn o re
educators, government agencies, and Special | oo e oot surore
between Thomasville Road and Mendian Road. The Swudy evaluates the

interest groups that Can SErVe S TESOUICES | rsrmmosnrissoton st cmmmns oo
and/or participants in the preparation of the |7
study. Key contacts will be established from | e s e sunae: s
sources such as: Citizen Advisory COMMItteg |, s et st o oot
(CAC), neighborhood associations, the faith |=="™ <=

‘The meeting will be in three pans. First during an informal session from

Community’ Community Opinion Ieaders, Crime 600 10 6:30, the public will have ime to scan aedal photos of allemative

Bannerman Road comidor plans and talk ane-on-one with Leon County
public works engineers, RS&H team consulting engineers, and the
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watch committees, civic organizations, small and large business owners.

e Project Website, www.bannermanroad.com

A project website was developed in an effort to keep the public notified of the project
progress, upcoming meeting schedule, and provide an avenue to send comments to

the CAC Members through the County Staff.

CORRIDOR STUDY DOCUMENTS

Lean County is conducting a Corridor Study of the Bannerman Road corridor to determine
ways to improve the roadway. The Corridor Study encompasses the 4.6 miles of Bannerman
Road from Meridian Road to Thomasville Road. The study process will invite those who live
along the corridor to share theirvoices in developing the alternatives the study will evaluate.

Current Project Status

S5ee New Tab Above.
The Corridor Study Documents tab, above left now contains all the public documents related

to the Bannerman Road Corridor Study, including the Evaluation Matrix and the Segment
Alternatives.

May 19th Public Meeting Reviewed Bannerman Road 5tudy Alternatives
The Leon County Department of Public Works hosted a public meeting to discuss its

Bannerman Road Corridor Study on Thursday, May 197, from 6:00 PM to 8:00 PM, at Canopy
Roads Baptist Church, 925 Bannerman Road, east of Meridian Road,

Goal

The goal ofthe study is to produce a preferred roadway alternative alignment for Bannerman
Road, the approximately 4 6 miles between Thomasville Road and Meridian Road. It
evaluates the projected transportation needs of the residential and commercial sectors along
and surrounding Bannerman Road.

Backaround

In FNANtha |l ann Cannte Danadmant of Puhblic liarke sidharizad PSR tn nafarm tha

Community

Contact Us
Related Links
Community Involvement

Stay Informed

Check Calendar for Meeting
Dates
bannermanroadprojecti@gmail.ci

ER NS Agustzon = SR

=N Moo Tee Wed T P 33t

amgi| 3| a3l 4] 5 e

Events shown In time 2one

- -
Sign Up for Bannerman Study
eletter To receive our periodic
updates on the Bannerman Road
Corrider Study, please fill out and

submit vour email address below.

Your Email Address (Reguired)

First Mame
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Feedback from all sources was generally abundant and positive in nature, and helped
guide the process by keeping residents and business owners informed of the process.

Export v || [ Email Advanced Segments:| All Visits v
Dashboard May 3, 2011 - Jun 2, 2011

» Visits ﬂ = E

5
o="
- .40..-.’.’.\.__./ My 18 '"—._""\'_.’om._._./.\._'/"'.:'_. HY
Site Usage
a__) 349 Visits WM 39.83% Bounce Rate

Al 1,423 Pageviews Msrsv 00:04:11 Avg. Time on Site
Mo 4,08 Pages/Visit Vs 63.04% % New Visits

6.7.2. Formation of the Citizens Advisory Committee

A cornerstone of the Public Involvement Process was the formation of the Citizens
Advisory Committee, or CAC, is part of Leon County Policy p2 process. The p-squared
program is intended to augment the traditional transportation corridor public
meeting/hearing process by including citizens, appointed by the Board, in the
transportation consensus building process.

CAC meetings were held throughout the duration of the project. Members on the CAC
are representatives of the community who can provide valuable insight through the life of
the project development process. Continuous communication with the CAC was
important in exchanging key information between interests groups and the project team
for use in the development of the project. This process allowed for direct communication
with stakeholders who have a wide variety of perspectives in the area.

The Bannerman Road CAC is composed of seven citizens, each appointed by a Leon
County Commissioner. CAC Meetings were announced through the County’s website as
well as through the Project website, www.bannermanroad.com. The first CAC meeting
was held on July 21%, 2010 at the Leon County Public Works Department. Subsequent
CAC meetings were held at the Bradfordville Community Center (Old School House)
and Trinity Community Church. CAC meeting dates include:
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e July 21, 2010 e July 21,2011

e August 12, 2010 e September 27, 2011

e October 27, 2010 e October 25, 2011

e January 12, 2011 e April 19, 2012

e February 9, 2011
e April 6,2011
e June7, 2011

May 22, 2012
October 17, 2012

CAC meeting minutes can be found with the public involvement records in Appendix F.

6.7.3. Open House Meetings

There were three public open house meetings held by the project team. The first public
open house was held November 18, 2010 at the Bradfordville First Baptist Church. The
purpose of this meeting was to provide an overview of the project and allow citizens to
express their opinions regarding the corridor study. A total of 99 attendees signed in, and
43 comments were made in reference to the project. Citizens were asked to fill out
comment cards indicating if they are a property owner along the corridor or frequent
traveler along the corridor, and were given the opportunity to express concerns they had
with the project. The primary issues that were reflected in the comment cards were:

o Noise )
° B | ke Faci I ities The Bannerman Road Corridor Study has completed a series of public meetings. A recurring
public meeting is that of the Citizen's Advisory Committe (CAC), which generally meets on a c "
monthly basis. These meetings consist of project status updates, and the CAC makes decisions ~ =°ntact s
L4 TU m Lanes on project related issues. CAC Meetings are open to the public, and information regarding these 2“""’ '."’":‘ ,
H and other public involvement opportunities will be advertised in the "Events" section of this Oty Wrvotvement
* Sidewalks EXE—
1 Click on the links below to view information that has been presented at the various public L3
® Drainage COE—
) Wl den | ng Public Open House (November 18, 2010) The next Citizens Advisory Committee
meeting of the Bannerman Road Corridor
° Safet Public Open House (May 19, 2011): Slide Presentation; Alternatives for Segment 1, Segment 2, Study project team will be held Thursday,
y and Segment 3; Evaluation Matrix Juk 21, 200 00 PM 10 8:00 PM,
H " " . at the Bradf mmunity Center,
e Ditch vs. Curb and | cAc meeting- Preferred Altnerative (June 7, 2011): Slide Presentation oy e
Gutter
e Median
o Beautification
e Notification
These issues were
taken into
consideration as the

project alternatives were developed. The ideas and concerns expressed at this first
meeting were applied to conceptual design, and played a crucial role in development of
the decision-making criteria.

A second public meeting was held on May 19, 2011 at Canopy Roads Baptist Church.
The purpose of this workshop was to provide citizens with information about the project
and present the initial alternatives under review along the corridor. A total of 80 attendees
signed in, and 49 comments were made regarding the project. Comments were similar to
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that of the first meeting, but storm water and drainage comments were the dominant
concern at the May meeting. Figure 6.11 depicts the types of public comments and the
number of comments for each category.

Figure 6.11: Public Meeting Comments by Type

14 M 1st Meeting
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Comments
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A third and final Open House was held on May 3, 2012 at Canopy Roads Baptist Church.
The purpose of this meeting was to provide the results of the Corridor Study, present the
preferred alternative, and accept comments regarding the preferred alternative. There
were 73 attendees with 13 comments received. The comments focused on the following

ISsues:
e Turn Lanes e Pedestrian/Bicycle facilities
e Noise e ROW acquisition
e Funding e Stormwater

The Open House public comments can be found with the public involvement records
located in Appendix I.
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7.0  PRELIMINARY DESIGN ANALYSIS OF THE PREFERRED ALTERNATIVE

7.1. Right of Way Requirements

A complete right-of-way cost estimate was completed based on the 30% plans. The estimate
results are provided in Table 7.1 below.

Table 7.1: Right-of-Way Summary

SEGMENT 1 SEGMENT 2 SEGMENT 3
(From Meridian Road to (From Bull Headley (From Tekesta Drive to
Bull Headley Road) Road to Tekesta Drive) Thomasville Road)

48 Parcels 16 Parcels 26 Parcels
RAN SUPPORT COST
(Phase 41) $360,000 $120,000 $195,000
RAN OPS
(Phase 4B) $1,048,800 $512,600 $561,100
R/ LAND COSTS
(Phase 43) $2,268,000 $6,160,700 $3,439,500
RV ACQUISITION
CONSULTANT $480,000 $160,000 $260,000
(Phase 42)
RELOCATION COSTS
(Phase 45) $169,000 $276,000 $63,000
TOTAL ESTIMATE )
(All Phases) $4,325,800 $7,229,300 $4,518,600

* Minimizing or avoiding a take on the gas station (parcel 546), and on the Bannerman Office Condominium units (parcels 548, 28,
542, 421, 479, 472) may reduce the segment 2 estimate to approximately $2.4M

7.2. Preliminary Cost Estimates
Cost estimates were completed based on the 30% plans. Right-of-way costs were included in the

previous section. The evaluation matrix for each of the Segments are shown on the following
pages in Table 7.2 thru Table 7.4.
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Table 7.2: Segment 1 Evaluation Matrix

Segment 1

Alternative A

Meridian to Bull Headley

Multi-use Path, Swales

Social / Cultural Impacts

Residential Impacts {(parcels) 34

Residential Relocations (number) 5

Commercial Impacts (parcels) 1

Commercial Relocations (number}) 0

Special Use (number) 0

Vacant / Unimproved (parcels) 12

Stormwater Pond Impacts (parcels) 0

Stormwater Pond Impacts (acres) 0.00
Pedestrian/Bicycle Facilities

(PED/BIKE/BQTH]) BOTH

Maintenance of Traffic

(5, 55, 555) 5

Environmental Impacts

Wetlands Impacts (acres) 0.2

Floocdplains (acres) 0.0

Threatened and Endangered Species

(high, medium, low) Low

Potential Contaminated Sites (number) 0

Noise Impacts (low, moderate, high) Low

Estimated Costs

Construction Cost (dollars) 5 1,960,000.00
Final Design and CE| {dollars) S 390,000.00
ROW Cost (dollars) 5 4,325,800.00
Total Cost $$%%° $ 6,700,000.00

1. All associated costs reflect 2012 dollars.
2. The total estimated project costs are rounded to the $100,000.
3. The cost estimates are preliminary and are expected to change
over time and as more detailed design is completed.
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Table 7.3: Segment 2 Evaluation Matrix

Segment 2 Alternative A
Bull Headley tc Tekesta Multi-use Path, Swales
Social / Cultural Impacts
Residential Impacts (parcels) 0
Residential Relocations (number) 0
Commercial Impacts (parcels) 6
Commercial Relocations (number) 7
Special Use (number) 1
Vacant / Unimproved (parcels) 9
Stormwater Pond Impacts (parcels) 0
Stormwater Pond Impacts (acres) 0.00
Pedestrian/Bicycle Facilities
(PED/BIKE/BOTH) BOTH
Maintenance of Traffic
(5, 55, 555) 5
Environmental Impacts
Wetlands Impacts (acres) 0.2
Floodplains (acres) 0.0
Threatened and Endangered Species
(high, medium, low} Low
Potential Contaminated Sites (number) 1
Noise Impacts (low, moderate, high) Low
Estimated Costs
Construction Cost {dollars) 5 1,320,700.00
Final Design and CEl (dollars) 5 260,000.00
ROW Cost (dolla rs)1 5 7,229,300.00
Total Cost $$*>° $ 8,800,000.00

1. Minimizing or avoiding a take on the gas station (parcel 546), and on the
Bannerman Office Condominium units (parcels 548, 28, 542, 421, 479, 472}
may reduce the Segment 2 estimate to approximately $2.4M.

2. All associated costs reflect 2012 dollars.

3. The total estimated project costs are rounded to the $100,000.

4. The cost estimates are preliminary and are expected to change

over time and as more detailed design is completed.
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Table 7.4: Segment 3 Evaluation Matrix

Segment 3

Alternative A

Tekesta to Thomasville

Swales, Widen South

Social / Cultural Impacts

Residential Impacts (parcels)

16

Residential Relocations (number)

Commercial Impacts (parcels)

Commercial Relocations (number)

Special Use {(number)

Vacant / Unimproved (parcels)

Stormwater Pond Impacts (parcels)

Stormwater Pond Impacts {acres)

aolrr|laol|lo|lc|o

Pedestrian/Bicycle Facilities
(PED/BIKE/BQTH})

BOTH

Maintenance of Traffic

(5, 55, 555)

Environmental Impacts

Wetlands Impacts (acres)

0.3

Floodplains (acres)

0.0

Threatened and Endangered Species
(high, medium, low)

Low

Potential Contaminated Sites (number)

Noise Impacts (low, moderate, high)

Low

Estimated Costs

Construction Cost {dollars)

9,147,900.00

Final Design and CE| (dollars)

1,830,000.00

ROW Cost (dollars)

4,518,600.00

7.3.

Total Cost $$% %3

LA L0 UL

15,500,000.00

1. All associated costs reflect 2012 dollars.
2. The total estimated project costs are rounded to the $100,000.
3. The cost estimates are preliminary and are expected to change
over time and as more detailed design is completed.

30% Design Plans

A conceptual design (30% design) of the preferred alternative is provided in Appendix J.
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DRAINAGE REPORT

PHASE | ROADWAY SOIL SURVEY
PRELIMINARY INFILTRATION INVESTIGATION
NOISE STUDY TECHNICAL MEMORANDUM

AIR QUALITY TECHNICAL MEMORANDUM
LEON COUNTY SPECIES

TRAFFIC COUNTS AND TRAFFIC DATA
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TRAFFIC OPERATIONAL ANALYSIS
I. PUBLIC INVOLVEMENT DOCUMENTS

J. 30% ROADWAY PLANS
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INTRODUCTION & BACKGROUND

On June 8, 2011, the Citizens Advisory Committee (CAC) voted to recommend Alternate A for all three
segments developed in the Bannerman Road Project Development and Environment (PD&E) Study to
the Leon County Board of County Commissioners. This recommendation was accepted and approved
by the Commissioners for development of the 30% plans. This report provides additional refinement to
the Alternate A concepts and updated cost estimates for the project.

The Bannerman Road Corridor is approximately 4.4 miles long, and runs between Thomasville Road and
Meridian Road north of Tallahassee, Florida. The project is broken into three segments from west to
east as shown in the map below:

Segment 1: Meridian Road to Bull Headley Road (1.66 miles)

Segment 2: Bull Headley Road to Tekesta Drive (1.08 miles)

Segment 3: Tekesta Drive to Thomasville Road (1.69 miles)
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The segments have diverse planned uses, regulations and stormwater design requirements. Based on
the alternates developed under the guidance of the CAC in the PD&E Study, Segments 1 & 2 each had
three alternates that proposed the addition of either one or two sidewalks or a multi-use trail without
changing the existing roadway. Segment 3 had three alternates that widen the existing two 11 foot



travel lanes roadway section to four 12 foot lanes, a 10 foot wide multi-use trail with either a rural or
urban section each with a 22 foot curbed median. The selected design concept for each segment is
detailed in this 30% design documentation report

EXISTING CONDITIONS

There are three main drainage watersheds within the Bannerman Road Corridor: Lake lamonia Basin,
Lake Jackson Basin and Lake McBride Watershed (Lake Lafayette Basin). These are shown on the
watershed basin map included in Appendix A.

The existing conditions for all three segments of Bannerman Road include two 11-foot travel lanes, a
grassed shoulder and roadside ditches to convey runoff to the appropriate outfall point. Except where
local improvements have been provided at the Meridian Road, Tekesta Drive and Thomasville Road
intersections, no roadway stormwater treatment is provided other than that provided by flow in the
vegetated roadway ditches. There are proposed and permitted improvements by Leon County to the
intersection at Bull Headley Road and north of Bannerman Road at Treaty Oaks Trail that have not yet
been constructed.

Segments 1 and 2 of the corridor tend to cross well defined drainage features and have fairly significant

relief, a significant cross-slope and a constrained section on narrow right of way. These segments have a
less dense residential population than Segment 3.

Segment 3 begins at Tekesta Drive, a major access point to the Killearn Lakes Residential Development,
and ends at Thomasville Road. The eastern end of Segment 3 has already been widened to four lanes as
part of the Thomasville Road Improvements at the intersection of Bannerman Road and Thomasville
Road. Segment 3 generally runs along the ridge between three drainage basins with some significant
grades as the alignment crosses the natural drains. A major power line runs parallel to the roadway and
the Killearn Lakes green space on the north side.

Drainage maps of the corridor, FEMA Flood maps, and a full inventory of existing sidedrain and cross
drain culverts within the project limits are provided in the plans and Appendix A. Several areas were
identified during the initial phases of the study effort as having drainage problems. These areas were
shown on the Areas with Known Flooding Issues exhibit also in Appendix A. The flooding issue just east
of Lantern Light Road (Lane?) was identified as one of the existing flooding location. The Preferred
Alternate did not recommend or include roadway improvements within Segments 1 & 2 and therefore
would not provide any flood relief for those locations. Detailed study and design to develop stormwater
enhancements and flood mitigation necessary to address this and other flooding locations may be
authorized and added to the multi-use path project scope during the Final Engineering phase.



DESIGN CONSIDERATIONS

The Bannerman Road Corridor Study scope necessitated development of stormwater design options for
each segment. Each segment has unique stormwater requirements that were considered during the
preliminary design process. This 30% report refined the preliminary design concepts identified in the
PD&E Corridor Study Drainage Report.

Several factors played a significant role in the development of the project drainage/stormwater
management approach. These included stringent environmental requirements, extremely poorly
draining soils, significant topography, utilities, maintenance, right of way impacts and land use
restriction and values.

Environmental Regulations - Governing regulations include:
e Leon County General Requirements
0 Bradfordville Special Requirements
0 Lake Jackson Basin requirements
e Northwest Florida Water Management District (NWFWMD) requirements

Further discussion of the requirements can be found in the REGULATIONS section and in Appendix D in the
original PD&E Study. Discussions with Leon County Public Works (LCPW), Leon County Growth and
Environmental Management (LCGEM) and the (NWFWMD) have been on-going during the stormwater
conceptual design. This coordination has been critical to providing solutions that will meet all
requirements and reduce costs for the project.

Geotechnical Conditions — In conjunction with the stringent regulations, the extremely poorly draining
soils along the Bannerman Road corridor strongly influenced the stormwater design. Further discussion
of the geotechnical exploration can be found in the GEOTECHNICAL section and in Appendix C.

Topography — There is significant longitudinal and transverse relief throughout the corridor. Existing
grades approach 10% in Segments 1 & 2 and 5-6% in Segment 3. There is significant cross-slope again
most severe in Segments 1 & 2. Segment 3 is typically tends to follow the watershed ridge divide for
much of the segment.

Utilities — There should be minimal utility conflict in Segments 1 & 2. In Segment 3 there are several
underground utilities that potentially conflict with the underground storage which may need to be
relocated. Any expansion of underground utilities will need to be fully coordinated and also carefully
installed to avoid affecting the underground storage system. In addition there is a major electric
overhead distribution line on the north side that uses 300-foot pole spacing. The proposed design will
provide access to the poles and the trail can be designed to support service vehicles if necessary.

Maintenance Considerations — The underground retention area in Segments 1 & 2 will include wrapping
the gravel trench with a fabric to facilitate removing and cleaning/replacing the gravel portion. The
swale infiltration underground storage system in Segment 3 will require that maintenance activities
must limit the use of heavy or wheeled equipment to avoid compaction or rutting and disturbance to
the infiltration surface and subsurface storage zone. Although infrequent, periodic rejuvenation of the



swale bottom will be required to maintain regulatory recovery requirements. Monitoring of recovery
times will be necessary to determine when maintenance is required in all segments.

Right-of-Way impacts and land value also placed major constraints on the proposed design throughout
the project. Segments 1 & 2 are characterized by single-family residences on moderately sized parcels
with several planned developments. The Killearn Lakes development borders the project for all but the
east transition portion resulting in numerous property owners on the north side. The design for
Segment 3 includes utilizing the present powerline corridor and a significant portion of the Killearn Lakes
Home Owners Association (HOA) Green Space but avoids the individual properties. Typically, there are
larger properties and residences on the south side, which typically reduces the impact to the individual
properties.

PROPOSED PROJECT DESIGN CONCEPTS

Segments 1 & 2 — The project design provides a 10-foot multi-use trail north of the road for recreational
pedestrian and bicycle use. The trail is located parallel to and offset from the existing westbound
roadway ditch. The design constructs the multi-use trail without involving the westbound roadway ditch
section or the existing roadway. Minimal stormwater impacts result from the trail construction since the
trail related improvements do not alter or affect the present roadway drainage. In addition to the under
trail capture and storage system, a sodded ditch is used when appropriate to intercept runoff from
larger upland areas and convey flow along the trail to present outfalls. The interceptor ditch is provided
when the overland flow distance is significant where typically sheetflow conditions no longer exist.
Culverts will be provided under the trail to maintain current drainage patterns such as where defined
drainage ways or concentrated flow crosses the trail. An aggregate storage area under the multi-trail
provides stormwater runoff retention for the 10 foot multi-trail improvement.

Segment 3 — The design expands the existing 2-11 foot lanes to 4-12 foot lanes rural section. A 22 foot
raised curbed median provided for most of the segment. Swale roadway ditches are proposed for each
roadway. This design has a proposed minimum standard right of way width of 156 feet. Where possible
the existing 22 feet of pavement is used as the westbound twp lanes with the additional two eastbound
lanes located to the south. A5 foot paved and 3 foot grassed shoulder is provided in each travel
direction. The 10-foot multi-use trail is on the north side of the roadway. Similar to Segments 1 & 2, an
interceptor swale will be constructed anywhere significant offsite areas drain to the roadway. Since the
retention swale ditches are considered “on-line retention facilities”, the interceptor ditch isolates
project runoff from off-site flows and avoids the need to provide treatment for the off-site areas.
Addition runoff is discharge to existing drainageways. Culverts are provided under the trail and under
the 4 lane roadway to maintain current drainage patterns. An underground aggregate storage area
under the trail and swale ditch supplemented with a storage chamber under the trail is provided for
stormwater treatment. Stormwater management ponds are not necessary except at the Tekesta Drive
intersection. A pipe storm drain system will collect project runoff and discharge into a retention pond
west of Tekesta. A second storm drain system will be places under the sidewalk to collect off-site runoff
and discharge to the cross-drain west of Tekesta Drive. For the remainder of the project linear on-line
retention ditches and infiltration are used to provide the required stormwater management.



Typical roadway sections are included in Appendix B. A detail of the 10 foot multi-purpose trail storage
area is provided in Appendix F. Supporting calculations are provided in Appendix E.

STORMWATER MANAGEMENT DESIGN DETAILS

The stormwater management concept throughout the corridor is dictated by stormwater retention and
recovery requirements. These requirements necessitate the use of infiltration of the required treatment
volume (TV) and also any additional attenuation volume (AV). Extremely low vertical infiltration rates in
the Bannerman Road corridor from a shallow layer of permeable soils which lie above a very thick layer
of highly impermeable soils. The most effective infiltration method to meet retention requirements was
determined to be an on-line linear system to utilize the horizontal component of infiltration. Leon
County allows a continuous simulation of historical rainfall events in lieu of utilizing a design event
analysis. Based on preliminary calculations in the PD&E study, a storage volume 2-3 times the required
treatment volume is necessary to meet the Continuous Simulation standard. Underground storage in
the linear systems provides the necessary additional storage volume during the recovery period.

Infiltration Recovery

The Bannerman Road project utilizes two types of infiltration recovery designs, one for Segments 1 and
2 and the second in Segment 3. The two design concepts are discussed in the following paragraphs.

Segments 1 & 2 — A 2.5 foot average deep aggregate area is provided under the full 10 foot width of the
trail for retention and infiltration. This retention storage area is filled with clean coarse sand having a
design 30% usable void space. This provides 7.5 cubic feet of storage volume per foot. A gravel filled
trench 2 feet wide is constructed adjacent to the trail. The gravel (30% voids) provides an additional 1.7
cubic feet of storage volume per foot of trail. The 0.02’/1’ cross-slope on the trail directs the trail runoff
to the gravel filled trench. The gravel captures the runoff and distributes it to the sand retention zone. A
geotextile (filter fabric) is used both between the aggregates (sand to gravel) and the aggregates and the
native soil to prevent migration of finer material into the coarser material. A detail of the design is
provided in Appendix F. Based on the trail grade, “breaks” in the aggregate sub-base storage trenches
are used to prevent longitudinal and sidehill piping and seepage discharges. The frequency of the
breaks will be set by the trail profile grade. The horizontal trail location will be located sufficiently
distant from the roadway ditch backslope to avoid developing a backslope seepage condition in the
existing roadway ditch. Both will be set from final sampling and geotechnical recommendations.

Segment 3 — The stormwater management system is by definition is an on-line retention system. It
consists of several components; (a) a swale type roadway ditch to hold the required treatment volume;
(b) a soil designed to remove sediments and suspended solids; (c) a storage zone with a volume
sufficient to achieve infiltration recovery; (d) and an infiltration interface with the natural soils. The
following describes these components:

(a) Swale type roadway ditch



e A 10-foot bottom width sodded ditch (1:4 front slope and 1:3 backslope) will be provided on
both roadways to capture and hold the required Treatment Volume (TV) of runoff. The TV ditch
would be enlarged as necessary to provide any additional storage required to meet pre-post
discharge requirements from larger storms.

e The roadway profile requires ditch blocks to create a series of linear impoundments in the ditch.
Runoff in excess of the TV would discharge over the ditch blocks in cascade fashion until
reaching the basin outfall location. To assure they retain the required control elevations, the
ditch blocks are faced with 4” concrete pavement.

e An outfall structure is located at the sub-basin outfall location. A skimmer or other device would
be provided to capture floatables and oils.

(b) Engineered soil layer

e 12 inches layer of an engineered soil is provided above the primary storage zone.

e The engineered soil layer is design to infiltrate the TV to the storage zone within 24-36 hours.
The engineered soil would be a select soil such as an SPSM or an A-3 soil to provide a
controlled infiltration rate to the subsurface storage zone.

e The engineered soil layer effectively removes sediments and most suspended particles. The
engineered soil should eliminate the need to replace the subsurface storage zone.

(c) Trench Storage Zone

e The existing fine grained soils are removed and replaced with a soil with more useable void
space to create a storage zone. The storage is necessary to achieve infiltration recovery.

e The trench will be filled with fine aggregate (sand) and a 6” layer of coarse aggregate (gravel).
Both aggregates have approximately the same void space (30%).

e The coarse aggregate (gravel) is provided to assure full utilization of the trench bottom width
for infiltration.

e The trench will be wrapped with a geotextile to prevent soil migration between fine and
coarser materials and also between sand and gravel layers.

e Consideration in the final design would be to replace the gravel with a 3 dimensional geotextile
and sand if it is determined to be cost effective.

(d) Infiltration Surface

e The gravel layer assures that sufficient stormwater is always available to maximize infiltration.

e Geotextile (filter fabric) will be used below the gravel to provide separation between the
gravel and native soils to prevent migration of fine native soil into a coarser material.

e Underlying soil would be scarified and lightly compacted prior to trench construction.

The performance of the engineered soil must be monitored and the swale ditch bottom rejuvenated or
replaced when the TV recovery time exceeds the BSA 72 hours requirement. Minimizing erosion and
sediment deposition on the engineered soil layer during the construction and stabilization period will be
critical for good initial performance. Covering the engineered soil with a fabric will be required, with
removal of the fabric and placing the final sod covering only near the end of the construction project.



Note: A modification of this system that was considered was a deep “sand chimney” trench rather than
the relatively shallow storage zone in the hope that the trench would penetrate sand lenses. This option
was explored during the PD&E phase to determine if these favorable soils were present. The
geotechnical survey did not encounter lenses within any of the 25-foot borings, and the deep sand
chimney trench was eliminated as a feasible option. If sand lenses are encountered in the final design
soil investigation, the use of sand chimneys in these locations will be considered.

Subsurface Stormwater Chambers

Subsurface stormwater storage chambers were found necessary in Segment 3 to increase storage
capacity within limited right of way areas. This feature was added to the westbound roadway under the
10’ trail. Though inaccessible, this location provides protection from future utilities and service vehicles
damage. In accordance with the manufacturer’s recommendation, the need for periodic maintenance
of the chamber system has been addressed in the proposed design since there will be no direct
discharges into the chambers, with all runoff being filtered through the special engineered soil and
several additional feet of sand aggregate as described above. Although the need for maintenance
access has been addressed with this design, the storage units can be modified to accommodate full
maintenance access. The under-trail location prevents the direct wheel loading from maintenance
equipment, power line service trucks and also errant vehicles. Cut-sheets of a suitable product and
installation details are provided in Appendix F.

Conventional SWMF “Pond”
A SWMF is required for Basin 3-1 at the west end of Segment 3. The topography and limited right-of-

way preclude the effective use of the swale storage approach. The existing SWMFs in this area have
experience difficulty meeting recovery requirements. The selected pond site is located where the
parent tract and possible adjacent development could be combined into a Regional facility. Preliminary
borings were not available at the site so infiltration data from nearest test were used to establish the
pond requirement. The pond size was determined using the Leon County Continuous Simulation
procedure. Specific soil testing of this site is required.

REGULATIONS
A significant time period may occur between this 30% report and Final Plans and Construction
documents. A detailed review of the stormwater management regulations in effect will be necessary.

There are many stormwater standards that apply to the Bannerman Road Corridor. The regulating
bodies include the NWFWMD and Leon County. There are special regulations in the Leon County Land
Development Codes regarding the BSA and Lake Jackson Basin Protection Area. Applicable criteria for
the various drainage watersheds are tabulated for each segment. Specific regulations are discussed in
the following subsections. The full text of the applicable sections in effect during the study phase is
provided in Appendix D of the PD&E Study. Links to the regulations are provided.



Drains to Drains to Drains to
Lake lamonia Lake Jackson Lake McBride

NWFWMD Leon Co BSA Basin Basin Watershed
Segment 1 X X X X
Segment 2 X X X X
Segment 3 X X X X X X

NWFWMD (http://www.nwfwmd.state.fl.us/permits/erp/erp_downloads/AH_Engineering.pdf)

Open basins: Pre-post flows for 2-yr 24-hr and 25-yr 24-hr with SCS Type Il distribution and
Antecedent Moisture Condition (AMC) Il (Part 11l 3.3 ERP AH Volume Il)

Closed basins: Pre-post runoff volume and peak rate flow for 25-yr 96-hr storm (Part Ill 3.3 ERP
AH Volume Il)

SWMF’s are considered as impervious for pre-post runoff calculations (Part IV 4.10 AH Volume
1)

On-line retention (including exfiltration): Retain runoff from 1.0” of rainfall, with a minimum
retention volume of 0.5” of runoff from the contributing area discharging to Class Il water
bodies, with an additional 50% if directly discharging to OFW, recover within 72 hours with
average AMC (Part IV 4.12 AH Volume I, Part V 5.0-5.5 ERP AH Volume Il) (The proposed design
is considered to be “on-line”)

Leon County
(http://library.municode.com/HTML/10008/level3/COLA_CH10LADECO_ARTIVENMA.htmI#TOPTITL

E)

Open basins: Pre-post flows up to and including 25-yr storm, discharge only if downstream
facilities are adequate with no offsite impacts (Sec. 10-4.302)

Closed basins: Pre-post retention of runoff volume up to 100-yr 24-hr storm, recover % volume
in 7 days and the total volume in 30 days (Sec. 10-4.301.(3)(b))

On-line retention or detention with underdrained filtration: 75% of runoff from the first 3”, or
for drainage areas less than 100 acres, the first 1.125” of runoff; underdrained option must
recover the treatment volume within 36 hours (Sec. 10-4.301.(2)(b) (iii)).

Retention must recover % of the volume in 7 days and the total volume in 30 days (Sec. 10-
4.303. (14)).

Bradfordville Study Area (BSA)
The BSA limits within the Bannerman Road corridor (Segments 2 and 3), included in Appendix A,

established more stringent stormwater standards that were incorporated into the Leon County
Land Development Codes Sec. 10-4.301.(5) and Sec. 10-4, Subdivision 5. Key stormwater design
criteria for the selected types of facilities and recovery methods are listed below.



0 On-line dry retention: Retain on-site the runoff volume equal to 4 inches times the on-site
impervious area, with 100% treatment volume recovery in 72 hrs.

0 Maximum irrigation rate of 1.5 inches per week. If desired or necessary, the proposed
westbound roadway manufactured storage cells could serve as a potential reservoir for a
median landscape irrigation system.

0 The retention volume must recover within the time frames above unless an approved
continuous analysis, using Tallahassee Airport rainfall data from January 1, 1959 to
December 31, 1998, demonstrates that the total volume retained within the stormwater
system over the 40-year period is greater than or equal to that retained by a dry retention
system.

The BSA on-line retention recovery time is 72 hours. The extremely low infiltration rates in the
Bannerman Road corridor would preclude recovery within this time period. Continuous
simulation analysis is an alternative procedure to show that the proposed facility would perform
adequately over the 40-year simulation period. Based on discussions with LCGEM staff and our
initial calculations, a storage volume between 2-3 times the 4-inch treatment volume will be
necessary to meet the BSA on-line dry retention criteria with a continuous simulation analysis.

e Lake Jackson Basin Protection Area

The Lake Jackson Basin Protection Area has additional stormwater requirements for non-single-
family residential development in the Leon County Land Development Codes Sec. 10-4.301.(4).
The requirements listed below are the design criteria considered during the conceptual design.

O Retain post development stormwater on site for storm events through the 50-yr 24-hr
storm.

0 Recover % of the retention volume in 7 days and the total volume in 30 days

0 Utilize continuous simulation if necessary

The post development retention volume is extremely large compared to the other stormwater
criteria in this corridor. Recovery of that volume is extremely difficult due to the low infiltration
rates and deep impermeable soil layers in the Bannerman Road corridor.

Stormwater Exemptions

LCGEM has indicated that the existing roadway impervious area would be exempt from treatment of the
BSA requirements provided that the existing roadway base is not disturbed. This exemption limits the
roadway improvement to the existing alignment and profile but is applicable for sections of Segment 3.

LCGEM and NWFWMD both have stormwater exemptions for sidewalks up to 6 feet wide, and
NWFWMD has an exemption for recreational paths up to 12 feet wide. The exemptions are contingent
upon proof of no downstream impacts, no known existing flooding issues and not placing the sidewalk
or path within a wetland. This water quality exemption does not eliminate retention requirements.

Within Segment 1, LCGEM has indicated that a design using an aggregate or sand sub-base under the
sidewalk(s) which can hold the Leon County retention volume of 1.125 inches over the new impervious



area should satisfy the stormwater requirements within the segment. The Lake Jackson retention
requirement is the 50 yr- 24 hr rainfall of 9.5 inches. LCGEM has also indicated that a similar aggregate
or sand sub-base sized to hold the 4-inch BSA requirement over the sidewalk(s) within Segment 2 will be
sufficient to meet all requirements.

Project Coordination

Several meetings, emails and phone conversations were held during the PD&E phase to coordinate the
project design with all parties involved. These included coordination with fellow design consultants
RS&H and Environmental and Geotechnical Specialists, Inc. (EGS), as well as NWFWMD, Leon County
Public Works (LCPW) and LCGEM, as well as attending most Citizen Advisory Committee (CAC) Meetings
and Public Meetings. A pre-application meeting with all regulatory agencies will be scheduled when the
design progresses to approximately 60% plans.

GEOTECHNICAL

The geotechnical sub-consultant to RS&H is EGS. EGS prepared two separate preliminary reports for the
Bannerman Road Corridor. Both reports are included in Appendix C. In addition to the two reports,
several meetings occurred between RS&H, EGS and LPA. EGS indicated that their experience within the
immediate area indicated that historically infiltration rates would not exceed 1 inch per day, to which a
design factor of safety would need to be applied. A summary of the EGS investigation report follows.

Phase | Roadway Soil Survey, October 2010. This report provided preliminary geotechnical
investigation along the entire roadway corridor. It included results for 24-5.5 foot borings. Laboratory
tests were performed on the soil samples including water content, grain-size distribution and Atterberg
limits. Construction recommendations by EGS included avoiding deep cuts. EGS also noted that while
groundwater was not encountered, perched water tables within three feet of the surface should be
anticipated at some locations in the corridor after heavy rains.

Preliminary Infiltration Investigation, June 2011. This report provided preliminary infiltration and soil
investigations within Segment 3 only. It included results for 18-25 foot borings as close as practical to
potential SWMF sites. Laboratory tests were performed on the soil samples including water content,
grain-size distribution and Atterberg limits. Groundwater was encountered in some of the borings, but
this was believed by EGS to be “perched” not the permanent water table. Estimates of the perched
“normal” seasonal high groundwater and the permeability of each soil stratum were also included in the
report. EGS estimated that the permanent ground water was likely near Elevation 180-185 in Segment
3, below the depth of the 25-foot borings.

Other Research - In addition to the EGS investigations, permitted stormwater facilities near Bannerman
Road were researched through the City of Tallahassee and Leon County permit records. It was
determined that the infiltration values used in these permits did not appear to be consistent with the
preliminary EGS geotechnical data. It was also noted that many stormwater facilities in the area
required redesign after project completion when observed recovery failed to meet recovery time
requirements.
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Conclusion — Although significant preliminary soil information was obtained during the PD&E study;,
more detailed soil investigation is required prior to going to the next design phase. Specific information
will be required at all infiltration areas to establish actual infiltration rates and water table data to use in
the recovery analysis for that area. This data will determine the storage required. Additional soil borings
possibly as frequent as every 100 feet in each infiltration area may be necessary and will be established
following discussions with the permit agencies.

Karst Concerns

According to the EGS Phase | Roadway Soil Survey and the Tallahassee/ Leon County GIS Database, there
is an area in Segment 1 near Lanternlight Road where karst conditions may be present. SWMF sites are
unnecessary in this Segment, and therefore, potential karst impacts should be minimal. However, since
the entire project corridor is within the NWFWMD mapped karst sensitive area, the design will be
sensitive to minimizing conditions that would create sinkhole formation potential. This will be done by
utilizing shallow designs and maximum infiltration surface areas to avoid undue concentration.

DESIGN CALCULATIONS AND METHODOLOGY

A conceptual level stormwater design was developed for the PD&E Study. The PD&E Study determined
that the BSA and Lake Jackson requirements were the most difficult to meet, therefore they were used
as the initial design criteria. Continuous simulation was determined to be the only feasible means of
proving reasonable assurance for recovery of the stormwater management volumes. The corridor study
calculations were run using the preliminary infiltration data to verify the swale and underground storage
computation procedures met requirements. Additional infiltration tests are required for final design.

Bradfordville Study Area Continuous Analysis for Retention

The BSA continuous analysis is an option to demonstrate that a SWMF design will perform adequately
over an historic 40-year design period instead of proving recovery of the 4 inch runoff BSA on-line
retention volume within 72 hours. The low infiltration rates found in the Bannerman Road corridor
make recovery within 72 hours impractical. The continuous analysis used spreadsheets and rainfall data
provided by LCGEM.

The preliminary study analysis confirmed that a significantly greater total storage volume is required to
meet even the continuous analysis standard with the rates in the June 2011 EGS Preliminary Infiltration
Investigation report. Final design calculations to determine required storage volumes will require
specific information within the infiltration area in each basin for use in this procedure.

Lake Jackson Basin Protection Area Retention Calculation

Only one SWMF is proposed within the Lake Jackson Basin, Basin 3-1. The LCGEM continuous analysis
procedure was used to develop the minimum storage volume requirement for recovery of the Lake
Jackson Basin retention volume requirement. The infiltration rate used the rate at the closest boring.
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Leon County and NWFWMD Pre-Post Detention

The pre-post detention volume requirement will be calculated by comparing the pre-construction runoff
to the post-construction runoff using the SCS method. Calculations indicate that the attenuation
requirement will be satisfied by the ditch storage required to meet the BSA requirement. For the 60%
phase, a time of concentration calculation will be provided rather than the 10 minutes used in
preliminary SCS runoff calculations. Based on initial calculations, the NWFWMD pre-post for the 25-yr
24-hr storm would be the controlling storm for detention purposes. NWFWMD considers the SWMF
surface as impervious area whereas Leon County considers dry retention SWMF’s as pervious area. Final
calculations will be provided for the full range of storm events. Preliminary supporting calculations are
provided in Appendix E.

The following rainfall data was used for SCS runoff calculations:

Rainfall Depth

Storm (in) Source Applicable Requirement
NWFWMD Streambank Protection
2-yr 24-hr 4.6 NWFWMD ERP AH Volume Il
Part IV 4.5 ERP AH Volume Il
NWFWMD Rate Control
25-yr 24-hr 8.5 NWFWMD ERP AH Volume Il

Part 111 3.3 ERP AH Volume I

NWFWMD Volume Control
25-yr 96-hr 11.5 NWFWMD ERP AH Volume Il (Closed Basin)
Part Il 3.3 ERP AH Volume I

) Lake Jackson
FDOT Drainage Manual
50-yr 24-hr 9.5 ) S Leon County Land Development Codes
Appendix B Precipitation Data
Sec. 10-4.301.(4)

NWFWMD Volume Control
100-yr 24-hr 10.6 NWFWMD ERP AH Volume Il (Closed Basin)
Part 111 3.3 ERP AH Volume I

Leon County and NWFWMD Retention Volumes

Leon County - Bradfordville and Lake Jackson special basin requirements exceeded the Leon County
standard criteria. LCGEM indicated that basins that meet the BSA continuous analysis require no further
retention recovery calculations.

NWFWMD - NWFWMD has indicated that the Leon County continuous analysis procedure may be used
to show that a facility met the NWFWMD controlling on-line water quality treatment retention
requirement. However NWFWMD indicated that the LC procedure must be run using NWFWMD design
requirement. The procedure that they would accept requires the following 3 steps:

e Step 1 would be to provide the calculation for an ideal SWMF substituting the controlling

NWFWMD treatment volume of the runoff from 1 inch of rainfall over the drainage basin for the
4” BSA treatment volume.
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e Step 2 would be to use the project design to determine the actual volume retained and
infiltrated.
e Step 3 would be to compare Step 2 against Step 1, and if the percentage volume retained in Step

2 was greater than Step 1, the design would satisfy the NWFWMD requirement.

At the pre-application meeting with NWFWMD, we will obtain determination if this assurance can be
met with one analysis or if the LC procedure using their requirement must be run for each linear and
pond facility.

Example calculations showing the Leon County and NWFWMD retention requirements were included in
Appendix E of the PD&E study.

Surface SWMF Geometry

The SWMF bottom area in the 30% plans estimate was based on the maximum calculated volume
requirement (retention or detention) divided by a design depth of 2 feet. An additional 1-foot of
freeboard was then added to the SWMF depth. The SWMF geometries were assumed to have a 2:1
length to width ratio, 20-foot maintenance berm and 1V:2H side slopes. The resultant SWMF site size
was increased by 20% to account for the conceptual nature of the SWMF design calculations and to
allow for actual ground slopes at the pond site.

Stormwater Details including Subsurface Aggregate Storage

Segments 1 & 2 Pedestrian Facilities - Based on meetings with LCGEM, a design using an aggregate or
sand sub-base under the 10 foot trail which can hold the Leon County retention volume of 1.125 inch
over the new impervious area would satisfy the stormwater requirements within the segment for the
Lake Jackson retention requirement of the 50 yr- 24 hr rainfall of 9.5 inches. NWFWMD indicated that
they will accept designs and the Leon County design procedure as reasonable assurance for the ERP
permit. LCGEM indicated that a similar aggregate or sand sub-base sized to hold the 4-inch BSA
retention requirement over the trail within Segment 2 will be sufficient to meet all requirements.

Segments 3 Roadway and Pedestrian Facilities — For most of Segment 3 a 6 foot bottom width swale
ditch is provided on each roadway. Since runoff in excess of the treatment volume will flow through the
swale to the discharge point, these retention areas are considered “in-line” retention facilities. The
westbound roadway swale is designed to provide all of the required stormwater management for
treatment and attenuation in Basins 3-2 through 3-7. Details are provided in the following sections.

In Basin 3-1:

e An off-site retention facility is proposed for Basin 3-1 because the steeper terrain limits the
capacity of the retention swales.

e A 3foot BW conveyance only ditch is provided on each roadway draining to the west.

e Astorm drainage system will begin east of the intersection to pickup the collected runoff and
convey it to the pond site.

e An offsite pond will be located west of Tekesta.

e Aseparate storm drain system will collect off-site runoff from Tekesta Drive east to the basin
divide and will discharge to the cross-drain located west of Tekesta Drive.
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For Basins 3-2 through 3-7:

e The existing westbound roadway ditch will be reconstructed and changed to a shallow sodded
swale designed to retain the required treatment volume for the 4 inches of runoff from the
westbound roadway and trail impervious areas. The swale will infiltrate the required TV into a
combination of 30% void aggregate and a high-void design storage chamber with > 90% voids.
The chamber storage zone is located under the 10-foot trail.

e The new eastbound roadway will have a shallow sodded swale ditch similar to the westbound
swale ditch. The 6 foot wide swale will minimize runoff from the eastbound roadway and
shallow ditch blocks and select soils provided to create additional storage from minor storms.
Typically the aggregate layer and manufactured storage units are not used on this roadway.

e During final design to match the treatment volume requirements with recovery capability, some
use of compensatory treatment balancing may be required between roadways swale segments.

For Basin 3-8:

e The offsite FDOT pond will be used to provide stormwater management.
e The existing storm drain system within the present transition section will be modified.

Offsite Facilities

There are several existing SWMF’s that may be impacted with the roadway construction project. All
displaced volume from those offsite facilities will be replaced either within the roadway stormwater
management system or the property owner compensated as part of the R/W acquisition cost.

DESIGN DETAILS

Segment 1 & 2

A 10-foot multi-use paved path is provided, approximately 6-10 feet north of the existing north roadway
ditch. In areas where large off-site area flow to the path a “right-of-way” ditch will be used to capture
the runoff and convey it to the present outfall. Smaller areas will be desired to sheet flow over the path
as presently occurs. Culverts are provided where concentrated flows cross the proposed path.

Both treatment and retention will be provided in the aggregate storage zone located under the paved
path. The subsurface aggregate depth was calculated based on the storage volume requirement and a
specific yield of 30% from the aggregate storage area. The proposed aggregate will have a width two
feet wider than the paved surface to convey the stormwater runoff to the subsurface aggregate. The
required subsurface aggregate depth for the multi-use trail in Segment 1 for treatment is approximately
3 inches using the 1.125 inch over the impervious surface which is significantly less than the 50 year/ 24
hour Lake Jackson retention requirement. A 2.5 foot storage zone provides the required volume.

In Segment 2, the 4 inch BSA treatment volume requirement replaces the standard 1.125 inch LC
treatment volume requirement. While a storage zone 11 inch deep would provide the required storage,
the Segment 1 depth of 2.5 feet allows flexibility which is necessary to adjust for longitudinal slopes in
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the sidewalk/trail profile. In the Final Design phase the storage will be closely match to the treatment
requirement.

Exhibits showing the typical sections for the proposed Segment 1 & 2 design are included in Appendix B.
For estimating purposes, a right of way width of 30 feet is recommended for the trail improvement. A
typical section of the proposed design is included in Appendix F.

Segment 3
Segment 3 expands the two lane roadway to a four lane roadway and have a 22 foot wide raised curbed
median and a 6 foot roadway swale ditch on each roadway.

Basin 3-1

Due to the Lake Jackson Basin Protection Area requirements, the topography and available vacant land,
a SWMF is required in this basin. In addition, Basin 3-1 is the only basin in Segment 3 in the Lake
Jackson Basin which requires retaining the post development stormwater on site for storm events
through the 50-yr 24-hr storm. Possible sites considered in the PD&E study included areas south of
Bannerman Road on Reynolds Drive on both sides of the road. One boring was taken near Station 13+00
(PB-1) on Reynolds Drive. The soil boring showed that an impermeable layer existed between three and
six feet below the surface. Placing a SWMF in this area was judged to be not feasible due to the
excavation depth and basin size requirements in light of the current residential development.

The third site identified was the tract immediately west of the Greystone residential development.
Based on the tract size, using the infiltration rates found at Reynolds Drive it was determined that the
estimated size required for this basin is 4.64 acres. Consideration will be given to developing either a
regional SWMF size for the roadway improvement and the potential residential development plus a
possible option would include an interconnection with the Greystone development SWMF’s #1 and #2 if
issues with that development’s stormwater facilities continue. Additional geotechnical exploration will
be necessary to establish the pond feasibility and size. The roadway swale ditches are sized for
conveyance, with runoff collected by ditch inlets at Tekesta Drive and piped about 750 feet to the pond
site. The pond emergency discharge is to a well-defined watercourse. To align the through roadways
required reconstruction of the area west of the intersection which increased the SWMF size. In addition
the R/W constrained northeast of the intersection and a separate storm drain system is provided to
collect and bypass that area maintaining the current drainage pattern.

Basins 3-2 through 3-7

The proposed linear facilities are considered “on-line” retention. The existing two lanes become the
westbound roadway. When the base is not disturbed, the BSA treatment volume requirement can be
reduced by the width of the existing pavement. Near the west end of Segment 3, the raised median
transitions to a striped median. Exhibits showing the typical sections are included in Appendix B.

15



Westbound Roadway - The existing westbound roadway ditch will be reconstructed into a shallow swale

type section. Although the sideslopes meet the swale requirement, by definition the ditch cannot be
considered a swale since by definition swales cannot have ditch blocks but for Bannerman Road ditch
blocks are required to create a series of retention areas. The right-of-way required for the 10 foot multi-
use trail and the swale ditch necessitates using the green area of the Killearn Lakes subdivision and also
the area under the Talquin Electric Cooperative powerline. Each linear facility is sized to retain the
required treatment volume of 4 inches of runoff from the impervious surfaces from the westbound
lanes, paved shoulder and trail impervious improvements within specific basin limits. Excess runoff is
discharged offsite at or below present rates and volumes. The retained runoff infiltrates into the storage
zone below. The required time allotted for recovery of the treatment volume is achieved by infiltrating
the in-ditch treatment volume into the storage zone under the ditch. The storage zone allows long term
recovery which otherwise cannot be met due to the combination of the low infiltration rate of the
underlying soils, longitudinal and cross-slope topography, roadway profile and water table limitations.
Leon County has developed the continuous simulation procedure to address the low infiltration
condition. The procedure requires 2-3 times the treatment volume storage. Soil storage was considered
but aggregate void storage alone was found to be insufficient. To generate the necessary storage
volume, a high void design storage chamber (>90% voids) rather than an aggregate filled (30% voids)
was found necessary. To minimize potential damage, the storage chambers are located under the 10-
foot trail. The existing soil will be excavated and replaced with a combination of manufactured storage
units and clean sand aggregate. The ditch is sized to contain the 4 inches of runoff from the westbound
roadway and trail impervious areas. Runoff is treated as it infiltrates a minimum through 12 inches of
soil into the storage zone. The storage zone is sized to hold the cumulative treatment volume based on
the usable infiltration rate of the low permeable soils found throughout the segment of approximately a
% inch per day (FS applied). The profile grade, the water table, and the outfall location will determine
the number of linear treatment areas required for each basin. In areas where the roadway grade
exceeds 1%, additional supplemental storage may be necessary. Several methods are anticipated,
initially utilizing a deeper aggregate zone (trench) and If necessary supplementing that with stormwater
storage chambers such as a polypropylene corrugated wall chamber within the deeper trench below the
ditch bottom, thus sufficiently buried to avoid damaging wheel loading. Runoff in excess of the
treatment volume will flow through the ditch sections. A concrete paved spillway will be provided to
connect the individual treatment sections. An outlet structure at the last ditch section will collect and
discharge into the present outfall location.

Eastbound Roadway - A new eastbound roadway ditch will be constructed as a shallow sodded section

similar to the westbound ditch. The required ditch volume is the 4-inch runoff treatment volume from
the additional eastbound lanes and paved shoulder. The existing soil under the ditch will be excavated
and replaced with a fine sand (30% voids) aggregate area to provide the necessary storage volume for
recovery. Initial calculations indicated that the manufactured volume storage units will not be required
for the eastbound lanes. In areas where the roadway grade exceeds 1%, additional supplemental
storage may be necessary in both ditches. It is anticipated that a ditch treatment similar to the
westbound roadway including both the trench and polypropylene corrugated wall chambers will be
necessary below the ditch bottom.
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Runoff in excess of the treatment volume will discharge into the present outfalls using a ditch inlet as a
control structure. In final design iCPR routing models will be used to determine if additional surface
storage is required and determine the appropriate size, shape and elevation of the control feature. Post
discharge rates will be at or less than existing discharge rates for all design storm events.

Existing cross-drain pipe will be replaced using the hydraulically equivalent size as the present culvert
unless calculations indicate that a larger size is warranted due to the additional pipe length required. An
HY-8 analysis procedure as in InteliSOLVE’s Hydraflow Express will be used for these calculations.

Basin 3-8

Stormwater management for this basin was provided for in the design of the FDOT Thomasville Road
improvement. In the existing roadway 4 to 2 lane transition, the storm drain system draining the
transition area included the future pavement for the full 4-lane section. This discharge was previously
permitted as a part of the Thomasville Road improvements by FDOT and routed to their SWMF #4.
Converting the existing curb inlets to manholes and providing new curb inlets will be required. The
SWMF #4 accounting record and operation permit will need to be modified.

Special Basin Considerations

Basin 3-6

Eastbound Roadway - The watershed ridge is south of the corridor and drains to the existing eastbound
roadway ditch. Although there is a definite low in the roadway profile and natural ground, there is no
cross-drain within this basin. Therefore runoff from the offsite area and the eastbound roadway is
stored in the eastbound roadway ditch until reaching an elevation where it will flow westward into Basin
3-5. The construction of the additional roadway lanes on the south will displace most of existing
storage. To replace the existing storage volume and to provide the required treatment volume, the
eastbound roadway swale ditch will be enlarged. The present overflow pattern will be maintained.

Westbound Roadway - In response to drainage issues on the north side of Bannerman Road which has
resulted in problems for residents of Treaty Oaks Trail, Leon County authorized development of a
drainage improvement study. The study proposed construction of a swale within the Killearn Lakes HOA
Green Area, providing a shallow ditch to bring runoff to the proposed piped outfall. The design of this
portion of the basin will be coordinated with the proposed or constructed improvement. Discharge will
be restricted to that provided for in the drainage improvement project.

CosTs

Preliminary cost estimates for the stormwater components were developed for each of the segments.
The estimates include the excavation, geotextile and the aggregates necessary to construct the
underground storage facilities per linear foot of each segment and an estimate of the pipe under the
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trail. R/W costs and other costs associated with the improvements including the trail surface, selective
clearing & grubbing for both the trail and the interceptor ditch, turf, sodding or other protective lining
of the interceptor ditch or any additional disturbed area, and erosion control were not included in the
drainage cost estimates provided in this report.

Florida Department of Transportation District 3 March 2012 Long Range Estimate (LRE) costs were
utilized whenever possible. The estimated installed cost of one manufacturer’s acceptable underground
storage units used in Segment 3 was obtained from the manufacturer. Cost estimates are provided in
Appendix H.

PROJECT SUMMARY

Segments 1 & 2

The proposed design for Segments 1 & 2 does not require off-site treatment SWMF’s. Stormwater
management requirements will be satisfied using underground retention in a 2.5-foot deep aggregate
storage zone under the 10-foot multi-purpose trail with a 2 foot wide gravel drainfield for interception.
This provides sufficient storage to meet both NWFWMD and Leon County stormwater management
requirements including the special requirements for Bradfordville and Lake Jackson watersheds. As
necessary, the required volume will be provided by increasing the storage zone depth to compensate for
the trail grades and breaks in the storage segments.

Segment 3

The proposed design for Segment 3 has two typical sections. Both typical sections utilize a rural 4-lane
configuration; a raised curbed median and a second a stripped median for the transition at the west end
of the segment. A 4.64 acre surface SWMF is required in Basin 3-1. Roadway runoff will be collected
from both roadways and piped to the pond site. Treatment in Basin 3-8, consisting of the present
Thomasville Road transition, is provided for in the FDOT SWMF #4 requiring only minor modifications to
the present storm drain system.

In all the other Segment 3 basins, stormwater management will be provided utilizing roadway ditches
for in-line retention and attenuation. Both ditches discharge runoff greater than the treatment volume
into the existing natural drainage ways at or below the existing rate. The BSA 4 inch treatment volume
requirement controls the stormwater design. Treatment is accomplished using infiltration from the
roadway ditches into an underground storage area. Additional underground storage is necessary to
meet recovery requirements. The Leon County continuous simulation procedure would be used to
determine if additional storage volume is required below the treatment ditch. Preliminary calculations
show that the north (westbound) ditch will require a supplement storage system. The additional storage
is located under the multi-use trail. The south (eastbound) roadway ditch would provide treatment for
the eastbound roadway. In areas where the roadway grade exceeds 1%, additional supplemental
storage may be necessary for both roadways. It is anticipated that stormwater chambers such as a
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polypropylene corrugated wall chamber will need to be added below the ditch bottom, sufficiently
buried to avoid excessive wheel loads.

A proposed drainage outfall improvement is being developed for Basin 3-6 to address existing drainage
concerns. The Bannerman Road preliminary design will be adjusted to maintain or decrease the present
rate and volume of discharge into Killearn Lakes fully consistent with that project.
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Drainage Maps
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(E> INV. EL.=169.26'

(W> HEADWALL
TOP EL.=18116°C(S)
TOP EL.=182.16'(N>
INV. EL.=176.89"
18“RCP

(E> HEADWALL
TOP EL.=182.55(S>
TOP EL.=183.35'CN>
INV. EL.=178.41"

HEADWALL (BROKEN)
TOP EL.=187.34'(S
TOP EL.=186.76'(N>
INV. EL.=183.26'
187CMP

HEADWALL

TOP EL.=187.57"
INV. EL.=185.38"

(NWY INV. EL=198.39"
18"CMP

(E> DRAINAGE MH

TOP EL.=202.74'

TOP WALL EL.=200.33'
INV, EL=193.81(S
INV. EL=198.86"(NW>

15"CMP
(SW) INV. EL.=195.44'

®

® ® 6

® ®

18"RCP

(E> HEADWALL
TOP EL.=202.11°
INV. EL.=200.31"

WD INV. EL.=202.12°
18"CMP
(E> INV. EL.=203.03'

(W) HEADWALL

ME.S.

INV. EL.,=201.28°
24*RCP

(E> HEADWALL

M.E.S.

INV, EL.=203.13'

(SW> INV. EL.=203.03*
18"RCP
(NE> INV., EL.=203.03"

W) HEADWALL

TOP EL.=211.28°
INV. EL.=208.85"
18"CMP

(E> HEADWALL

TOP EL.=211.61°

INV. EL.=209.57'

(W INV, EL.=210.88’
18“CMP
(E> INV. EL.=211.65"

Wy MES. INV. EL.=217.08’
15“CMP
(E> MES. INV. EL.=217.49%

(W INV. EL.=223.30’

18°CMP
(B> INV. EL.=224.52'

(W> INV. EL.=233.43'
18"CMP
(E> INV. EL.=234.20°

(WO INV. EL.=238.30"
18"RCP
(E> INV. EL.=240.09"

®

®

® ® ® O

® O

® ®

OO MES, INV. EL.=253.38°

15"CMP
(E> ME.S, INV. EL.=253.39'

(NW> HEADWALL
TOP EL.=253.04'
INV., EL.=250.96'
18"CMP

(SE> HEADWALL
TOP EL.=252.21"
INV, EL.=249.92'

(W) MES. INV. EL.=253.35%
18"CMP
E> MES. INV. EL.=233.26'

Wy MES, INV. EL=253.49'
18"CMP
(E> MES., INV. EL.=253.97’

W OINV, EL.=254.63'
18“CMP
(E> INV. EL.=254.79'

W) INV. EL.=235.62'
15"CMP
(B> INV. EL.=255.69"

11"x16°CMP(DAMAGED>
W) INV. EL.=254.87°

12"CMP
(B> INV. EL=254.77"

(WOHEADWALL

TOP EL.=254.94°
INV. EL.=2533.33
14" X21“CMP

(E> INV., EL.=252.10¢

(W) INV. EL.=248.45"
15“CMP
(E> INV. EL.=247.81

(W) HEADWALL

TOP EL.=233.3%"
INV, EL.=230.92’
24"CMP

(EY INV. EL.=230.29°

®

(N> INV. EL.=186.11"
30" RCP
(S) INV. EL.=186.36'

(W) HEADWALL

TOP EL.=192.75'
INV. EL.=189.24"
18"CMP

(E> HEADWALL

TOP EL.=1%9221°
INV. EL.=189.83'

(\v/> HEADWALL

TOP EL.=193.34'
INV. EL.=191.68’
18"CMP

(EY HEADWALL

TOP EL.=193.81"
INV. EL=192.22'

(W> HEADWALL

TOP EL,=193.94'
INV. EL.=192.30"
18"CMP

(E> COMPLETELY
COVERED

NOT IN USE

(WD HEADWALL

TOP EL.=179.237
INV. EL=177.60"
157CMP

(E> HEADWALL

TOP EL.=178.42’
INV. EL.=176.56"

(W> INV, EL.=168.18'
157CMP
(E) INV. EL.=167.67'

W INV, EL=167.447
15°CMP

(E) COMPLETELY COVERED
NOT IN USE

(W> CATCH BASIN
TOP EL.=170.11
INV, EL.=167.38"(E>
(W> CONCRETE
FLUME

24"RCP

(E) MES.

INV. EL=163.41"

C(E> MES. INV. EL.=158.14"
(E> MES. INV. EL.=158.03’

(W) HEADWALL
TOP EL.=164.05"
INV. EL=161.75%"
18"RCP

(E> HEADWALL
TOP EL.=163.73'
INV. EL.=16191

FRENCH DRAIN
TOP EL.=166.85"
INV. EL.=165.50¢<E>
INV. EL=165.67'Cwd

(W) HEADWALL

TOP EL.=166.16°
INV. EL.=164.09"
18"RCP

(E> HEADWALL

TOP EL=163.75°
INV. EL.=163.72'

(W) HEADWALL

TOP EL.=165.51"
INV. EL.=162.96'
18“RCP

(E> HEADWALL

TOP EL.=1635.23"
INV. EL.=162.82"

WD INV. EL.=162.80°
18“RCP
(E> INV. EL.=162.55°

(W) HEADWALL
TOP EL.=164.28°
INV. EL.=162.01
18"CMP (FLATTENED>
(E> HEADWALL
TOP EL.=164.23"
INV. EL.=162.01"

(N> TNV, EL.=161.69"
(N> INV, EL.=160.60"
2 - 15"HDPE

(S) INV., EL.=159.65°
(S) INV. EL.=160.24'

(W) INV. EL.=173.58'
18”RCP

(E> HEADWALL

TOP EL.=176.83'
INV. EL.=17413"

(W) HEADWALL

TOP EL.=184.7%"
INV. EL.=182.44"
18“RCP

(E> HEADWALL

TOP EL.=183.33
INV, EL.=182.871

(W> HEADWALL

TOP EL.=183.63'
INV. EL.=183.36’
18"RCP

(E> HEADWALL

TOP EL.=186.22°
INV. EL.=183.93'

(W) RIP-RAP

(W> CONCRETE FLUME
W) INV. EL.=185.14"
18”RCP

(E> CATCH BASIN
SLOT EL.=191.73'(E)
TOP EL.=192.23"

INV. EL=186.43"CW)
INV. BB REH6S5 (S

18"RCP
(S) RETAINING WaALL

(W) HEADWALL

TOP EL.=191.82°
INV. EL.=189.3V
18“RCP

(E> HEADWALL

TOP EL.=193.16°
INV. EL=190.79"

(W) HEADWALL
TOP EL.=198.45
INV. EL.=195.66’
18“RCP

(E> HEADWALL
TOP EL.=199.66'
INV. EL.=196.74'
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(W> MES, INV. EL=202.72"
18RCP

(E> CATCH BASIN

SLOT EL.=206.08'(E>

TOP EL.=206.52'

INV, EL.=202.90°CE>

INV, EL.=202.97¢\W)

INV. EL.=203.07(

18“RCP

(SE> CATCH BASIN
TOP EL.=211.24’
SLOT EL.=210.68°¢(SW)
SLOT EL.=210.76"¢NE>
INV. EL.=204.81"CNV/>

18“RCP

(E> CATCH BASIN
TOP EL.=208.58
SLOT EL.=208.09CE>
INV, EL.=204.30CE>
INV. EL=204.12'Cv>

18"RCP

(E> CATCH BASIN
TOP EL.=209.39’
SLOT EL.=208.86'CE>
INV. EL.=205.61¢C\WD

W) INV. EL,=209.75°
18"RCP

(£ COMPLETELY COVERED
NOT IN USE

(NW)Y MES. INV, EL.=212.59'
18°RCP

(S) DRAINAGE MH

TOP EL.=216.79’

INV. EL.=212.92'(NwW>

INV. EL=212.76"(E>

18“RCP

(E> DRAINAGE MH
TOP EL.=224.05
INV, EL.=218,32"¢W>
INV. EL.=220.72¢E>

18"RCP
(E> MES. INV. EL.=227.47"

(NW)Y INV, EL.=235.35’
15"CMP
(SE> INV. EL.=235.86'

(NW) INV., EL.=235.98°
18"CMP
(SE> INV. EL.=236.83"

(NW) INV, EL.=242.81"
15“CMP
(SE> INV. EL.=243.16'

(NW> MES, INV, EL.=231.02’
18"RCP
(SE> ME.S. INV. EL.=230.69'

Wy MES, INV. EL.=228.48'
18"%x30“RCP

(NW> CATCH BASIN

TOP EL.=231.36¢

INV., EL.=228.74(S)

INV. EL.=227.617E>

18°RCP

(SE> CURB INLET

TOP GRATE EL.=231.09¢
INV. EL.=225.89'¢C\W)
INV. EL.=225.85'(SE)

24°RCP

(SE> CURB INLET

TOP GRATE EL.=231.45’
INV. EL.=225.39(SE>
INV. EL.=2235.52¢(NW)>

I8*RCP

(SE> CATCH BASIN
TOP EL.=229.49"
INV., EL.=224.53"(NW>
INV. EL.=224.47'¢SED

24“RCP

(SE> DRAINAGE MH
TOP EL.=227.40°
INV. EL.=223.53¢(W)
INV. EL=223.54CE>

24"RCP

(SE> DRAINAGE MH
TOP EL.=229.32’
INV. EL.=222.95¢W)
INV, EL.=222.96°(E>

24"RCP

(SE> DRAINAGE MH
TOP EL.=225.92¢
INV., EL.=222.44"<NW)
INV, EL.=222.32(NE>

24“RCP
(E> MES. INV, EL.=220.98’
(B> FLUME

(E) OUTFALL STRUCTURE
TOP EL.=224.74’

SLOT EL. TOP=223.91¢N>
SLOT EL. BOTTOM=222.16°(N)
SLOT EL.=223.84<E>

SLOT EL.=223.85(S»

SLOT EL.=223.90°¢W)

INV. EL.=21682(S

18"RCP

(W) INV. EL.=214.21"

® ® ® ® ® ® ® ®

® ® 6

®

®

® ©®

(NW> INV. EL.=211.21°
18"RCP
(SE> INV. EL.=210.80°

(NWY INV, EL.=20917’
18"RCP
(SE> INV. EL.=209.06"

CROSS DRAIN
(N> HEADWALL INV. EL.=204.94'
36°X 24" RCP
(S) HEADWALL INV. EL.=203.93’

(NW> MES. INV. EL.=212.41"
18“RCP
(SE> MES INV. EL.=212.83"

(NW> HEADWALL INV. EL.=207.20
18"CMP

(SE> CMP INV. EL.=207.9%'

(NW> MES. INV. EL.=200.12’
18°RCP
(SE> MESS INV. EL.=196.38’

(NWY MES. INV. EL.=191.89"
18“RCP
(SE> MES INV. EL.=191.70'

CROSS DRAIN

(N> HEADWALL INV. EL.=204.94’
30" CMP

(8) HEADWALL INV, EL.=203.93'

(NW) MES. INV. EL.=192.07’
18"RCP
(SE> ME.S INV. EL.=194.01"

(NW> MES. INV. EL.=202.43'
18"RCP

CATCH BASIN

TOP EL.=205.10
INV. EL.,=201.42C¢E>
INV. EL.=201.48'(NW>
18"RCP

CATCH BASIN

TOP EL.=205.30’
INV, EL.=202.43(NE>
INV, EL.=202.39¢(\)
15"RCP

(NW> MES, INV, EL.=199.43"
18“RCP
(SEY MES INV. EL.=201.43’

(NW) MES, INV. EL.=217.50
18“RCP
(SE> MES INV. EL.=218.20

(NW> MES, INV, EL.=216.08’
18°RCP
(SE> ME.S INV. EL.=215.82’

®

® ®

®

®

®

®

®

®

®

®

®

CROSS DRAIN

(NE> HEADWALL INV. EL.=212.92"
18" CMP

(SW) ENDWALL INV. EL.=214.92’

(NW> MES, INV. EL.=213.07*
15"RCP
(SE> MES INV. EL.=209.28°

CROSS DRAIN

(NE> HEADWALL INV. EL.=201.95¢
30 CMP

(SVW)> ENDWALL INV. EL.=203.14'

(NWY MES, INV. EL.=207.03'
15"RCP
(SE> MES INV. EL.=207.58’

(NWY ME.S, INV, EL.=217.60'
18"CMP

(SE> MES INV. EL.=218.3%3

(NWD MES. INV, EL.=2P1.27"
24"CMP
(SE> MES INV. EL.=220.64’

(NW> 18" CMP. INV. EL.=216.77"
(SE> 18" CMP INV. EL.=216.49"

(NW> HEADWALL 18“ CMP
INV. EL.=212.59"
(SE> 18" CMP INV. EL.=212.34’

(NW> MES, INV. EL.=211.79"
15" RCP
(SE> MES INV. EL.=211.60’

CROSS DRAIN

(N> HEADWALL INV. EL.=209.90°
18" RCP

(S> ENDWALL INV. EL.=209.41"

(N> HEADWALL INV. EL.=210.47'
12 CMP
(8> ENDWALL INV. EL.=210.82°

(NW> 18" CMP, INV. EL.=210.75"
18" CMP
(SE> 18" CMP INV. EL.=211.33"

(NW> MES., INV. EL.=215.55"
12*CMP
(SE) MES INV. EL.=216.15"

@

® &

® &

®

(NW> 18° CMP. INV. EL.=222.70’
15" RCP
(SED 18" CMP INV. EL.=222.66"

(NE> HEADWALL INV. EL.=222.70
18" CMP

(SW> HEADWALL INV, EL.=216.15"

CROSS DRAIN

(NED HEADWALL INV. EL.=201.95’
15" RCP

(SW) INV, EL.=215.65

6" PVC
SW) INV. EL.=220.94"

(NE> HEADWALL INV. EL.=221.04
24" CMP
(SW> HEADWALL INV, EL.=P22.41'

CURB INLET W/
DRAINAGE MH

TOP MH EL.=232.65"
FLOW LINE EL.=231.91"
18“ RCP

INV. EL.=227.82°(NED

CURB INLET W/
DRAINAGE MH

TOP MH EL.=232.86'
FLOW LINE EL.=232.13"
18" RCP

INV, EL.=227.54'(SED
INV. EL.=227.71"(SW)

CURB INLET w/

TOP GRATE EL.=227.73'
FLOW LINE EL.=R27.47°
18" RCP

INV. EL.=223.55°(NE)

CURN INLET W/
DRAINAGE MH

TOP MH EL.=228.607
FLOW LINE EL.=227.75"
18" RCP

INV. EL.=223.10°¢(NW>
INV. EL.=223.21'¢SW)
INV, EL.=223.02¢SE>

CURB INLET W/
DRAINAGE MH

TOP MH EL.=232.22
FLOW LINE EL.=231.41
18" RCP

INV, EL.=223.68"(NE>

CURB INLET W/
DRAINAGE MH

TOP MH EL.=232.15°
FLOW LINE EL.=231.20'
18" RCP

INV. EL.=222.20°¢SE)
INV, EL.=223.02'¢<SW>
INV. EL.=222.32¢CNW>

DRAINAGE MH

TOP EL.=235.34"

18" RCP

INV, EL.=221.34"C(NW>
INV, EL.=221.40°¢SE>

DRAINAGE MH

TOP MH EL.=230.61"
18" RCP

INV. EL.=225.23(SE»

CURB INLET W/
DRAINAGE MH

TOP MH EL.=228.35
FLOW LINE EL.=22737'
18" RCP

INV. EL.=222.28'(NE>

18 RCP CONNECTION
PIPES CONNECT
SOMEWHERE
UNDERGROUND

CURB INLET W/
DRAINAGE MH

TOP MH EL.=224.54'
FLOW LINE EL.=223.89’
18" & 24" RCP

INV, EL.=217.57'¢(NW>
INV, EL.=217.62'¢(SW)>

CURB INLET W/
DRAINAGE MH

TOP MH EL.=223.51’
FLOW LINE EL.=222.45’
24" RCP

INV. EL.=216.84"(ND)
INV, EL.=216.80°(CSED

DRAINAGE MH

TOP EL.=223.39'
24" RCP

INV. EL.=216.00°(NW>
INV. EL.=215.99'¢SW)>

DRAINAGE MH

TOP EL.=220.77'
24* RCP

INV., EL.=215.27'(NED

REVISIONS
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BEGS

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.

October 27, 2010

EGS File Number: 23-59-10-02

Reynolds, Smith, and Hills, Inc.
1701 Hermitage Blvd.

Suite 101

Tallahassee, FL 32308

ATTN: Nicholi Arnio, P.E.
Project Manager

SUBJECT: Phase | Roadway Soil Survey
Bannerman Road Corridor Study
Bannerman Road
Leon County, Florida

Dear Nicholi:

Attached is a Copy of the Phase | Roadway Soil Survey Report for the above referenced
project. Presented in this Preliminary Report is a summary of the subsurface materials
encountered, field and laboratory test results, measured groundwater, estimated “normal”
seasonal high groundwater values, and subsurface conditions.

Environmental and Geotechnical Specialists, Inc. (EGS) appreciates the opportunity to be
of service on this project. If you have any questions concerning the enclosed Report,
please do not hesitate to call Tom or myself at (850) 386-1253.

Very truly yours,

Environmental and Geotechnical Specialists, Inc.
Certificate of Engineering Authorization Number: 6222

%«Y——M""’ 16 ~ 2200
Matthew R. Landschoot, E.I

Senior Geotschnical Engineer Geotechnical Engineer |
FL P.E. No. 34067

104 NORTH MAGNOLIA DRIVE / TALLAHASSEE, FL 32301 / (850) 386-1253 / FAX (850) 385-8050
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1.0 INTRODUCTION

Environmental and Geotechnical Specialists, Inc. (EGS) has completed the Phase |
Roadway Soil Survey, as authorized by Reynolds, Smith, and Hills, Inc., for the proposed
reconstruction of Bannerman Road. This Report includes a summary of the preliminary
geotechnical investigation conducted for this project, an evaluation of field and laboratory
test data, preparation of the soil boring logs and soil classification data sheets, and both
measured and estimated “normal” seasonal high groundwater results.

2.0 SITE LOCATION AND CONDITIONS

It is the understanding of EGS that this project is to consist of the widening of Bannerman
Road from Meridian Road to the intersection at Thomasville Road. A Site Location Map
has been provided as Figure 1.

The general topography of the project area is shown in the United States Geological
Survey (USGS) Topographic Map, which has been included as Figure 2. As can be seen
in Figure 2, the project area is moderately hilly and primarily drains to the southwest
towards Holley Pond. The ground surface elevation of the Project appears to vary from
around EL 160 feet to EL 240 feet.

3.0 SUBSURFACE INVESTIGATION

The subsurface investigation outlined in this Phase | Roadway Soil Survey was conducted
in October 2010 under the supervision of Thomas H. Hayden, P.E, with Matthew R.
Landschoot, E.I. serving as the Field Engineer, and Myron L. Hayden, P.E. serving as the
Senior Geotechnical Engineer. The soil boring locations outlined in this Report were
determined based on the variations in soil types that were reported in the United States
Department of Agriculture’s (USDA) Soil Survey of Leon County.

EGS installed Soil Boring’s BR-1 through BR-24 using a Hand Auger coupled with a Static
Cone Penetrometer Index (CPI) test conducted on two and one-half (2 ¥ ) feet intervals.
The Cone Penetration Index (CPI) test results presented in this Report have been
converted to equivalent standard penetration test (SPT) “N” values using the correlation of
SPT “N” = CPI “C"/4.

Representative soil samples were collected on one (1) foot intervals in each soil boring.
The soil samples were classified in the field by EGS personnel and then sealed and
transported to EGS’s laboratory for additional testing.

Bannerman Road EGS Page 1 of 4
Preliminary Roadway Soil Survey



The laboratory tests performed included water contents, grain-size distribution, and
Atterberg limits. The soil samples were classified in respect to the Unified Soil
Classification (UNIFIED) system and the American Association of State Highway and
Transportation Officials (AASHTO) soil classification system. The Boring Location and
Groundwater Data for each boring have been provided in TABLE 1.

4.0 SUBSURFACE CONDITIONS

4.1 Soils

As can be seen in the Soil Boring Logs provided in APPENDIX A, the surficial soil layers
encountered throughout the project consist primarily of a combination of silty fine sand
(A-2-4/STRATUM 1) and clayey fine sand (A-2-6/STRATA 2).

In addition to the surficial layers of silty fine sand and clayey fine sand, clayey sand
(A-6/STRATUM 3) and sandy clays (A-7-6/STRATUM 4) were encountered.

A copy of the Report of Tests has been provided in TABLE 2. Detailed Soil Boring Logs
for this investigation have been provided in APPENDIX A, with the Soil Data Classification
Data Sheets provided in APPENDIX B. Soil Boring Location Maps have been provided as
Figures 3A through 3E with the Soil Survey provided in Figure 4A through 4B.

4.2 Groundwater Conditions

EGS did not encounter the permanent groundwater table for this study. Based on material
types encountered and a review of the USGS topographic data, EGS believes that
“perched” groundwater will exist in some areas within three (3) feet of the existing ground
surface.

It should be noted that the following intersections are known to have “perched”
groundwater within three (3) feet of the roadway surface; therefore, underdrains have been
added at these intersections:

e Bannerman Road and Meridian Road
e Bannerman Road and Bull Headley Road
e Bannerman Road and Tekesta Drive

To facilitate use of the groundwater data, TABLE 1 has been provided which contains a
summary of the depths to groundwater “measured” after a period of 24-hours, and the
estimated depths to “normal” seasonal high groundwater. As can be seen in this TABLE,
EGS did not encounter groundwater in any of the soil borings installed for this study. It
should be noted that elevations were not available at the time of this Report

Bannerman Road EGS Page 2 of 4
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4.3 USDA Soil Survey

As part of this investigation, EGS reviewed the United States Department of Agriculture’s
(USDA) Soil Survey of Leon County. The soils reported in the USDA Soil Survey consist of
Dothan Fine Sand, Orangeburg Fine Sand, Pelham Fine Sand, Plummer Fine Sand,
and Yonges Fine Sandy Loam, which are relatively consistent with the soils encountered
during the field investigation. It should be noted, however, that the USDA Soil Survey is
used as an approximation of likely soils within the project area. Slight variations in soil
properties will occur when comparing data from the USDA Soil Survey and data obtained in
the field.

To correlate the properties summarized in the USDA Soil Survey, EGS has provided
TABLE 3, which includes the soil boring numbers, USDA material identifications, USDA
material descriptions, reported soil classification, and reported depth to seasonal high
groundwater. Copies of selected TABLES from the USDA Soil Survey and Figures C-1
through C-2 have been provided in APPENDIX C.

4.4 Karst Considerations

A review of the Leon County/City of Tallahassee GIS Database indicated that there is an
area where karst conditions may exist below the corridor. This location is in the area
of Bannerman Road and Lanternlight Road. If a karst feature exists at the location, its
horizontal extent is likely limited. The locations of the likely karst features along the area of
the corridor are shown in Figure 5.

5.0 RECOMMENDATIONS

Based on a review of the soils encountered for this Phase | Roadway Soil Survey, EGS
recommends the following should be considered during the roadway design process:

e Deep cuts should be avoided where possible to reduce encountering unsuitable
plastic material that will need to be overexcavated;

e A karst condition may exist in the area of Bannerman Road and Laternlight Road
that could impact the long-term performance of the roadway;

e Although EGS did not encounter any groundwater in the soil borings installed for
this study, perched groundwater should be anticipated within three (3) feet of the
existing ground surface at some locations during and after periods of heavy rains.

Bannerman Road EGS Page 3 of 4
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6.0 CLOSURE

The data and results presented in this Phase | Roadway Soil Survey are intended for the
use of Reynolds, Smith, and Hills, Inc. and Leon County’s Department of Public
Works for the preliminary evaluation of the proposed Bannerman Road improvements.
This Report is preliminary and not intended for Final Design or any other use and will likely
not be applicable. The data and recommendations presented in this Report are based on
the borings made at the specific locations and depths noted. Subsurface conditions at
other locations may vary significantly from those presented herein. Should data become
available which is different from the data presented herein, Environmental and
Geotechnical Specialists, Inc. requests the opportunity to review the data and make any
modifications to the design recommendations which may be appropriate.

7.0 SIGNATURES

Environmental and Geotechnical Specialists, Inc.
Florida Certificate of Engineering Authorization No. 6222

Y

“0-77<9

. %,,44 L= 0-17-10
Myron L. Hayden /Z.E., PhD. Matthew R. Landschoot, E.I.
Senior Geotechnical Engineer Staff Engineer

FL P.E. Number 34067
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BOR #

DATE

NORTHING

EASTING
N

BR-1
10-11-10
567923
2057252

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

i v 8

-5 — I

SANDY CLAY (CL/A-T-6)

DEPTH (FEET)

BOR #
DATE
NORTHING
EASTING
N

Boring Terminated
- at -5.5ft

BR-5
10-11-10
571452
2054452

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

DEPTH (FEET)

BOR #

DATE

NORTHING

EASTING
N

Boring Terminated
- at -5.5ft

BR-9
10-11-10
573768
2052135

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY FINE SAND (SC/A-2-6)

i A A

-5 — 94

DEPTH (FEET)

NOTES:

/.
2.

SOIL BORINGS PLOTTED TO DEPTH.

CLAYEY SAND (SC/A-6)

Boring Terminated
= at -5.5ft

NUMBERS LEFT OF BORINGS INDICATE MEASURED STANDARD

PENETRATION VALUES (SPT)'N' VALUES.

NUMBERS IN CENTER OF BORING INDICATE STRATUM NUMBER.

% ESTIMATED "NORMAL" SEASONAL HIGH GROUNDWATER LEVEL.

GROUNDWATER WAS NOT ENCOUNTERED IN ANY OF THE SOIL BORINGS

AT THE DATE OF INSTALLATION.

BOR #

DATE

NORTHING

EASTING
N

BR-2
10-11-10
569186
2056371

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

4

SANDY CLAY (CL/A-7-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-6
10-11-10
572443
2053538

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

Boring Terminated
at -5.5ft

BOR #
DATE
NORTHING
EASTING

BR-I0

10-11-10
574223
2051418

SILTY FINE SAND (SM/A-2-4)

CLAYEY FINE SAND (SC/A-2-6)

SANDY CLAY (CL/A-7-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-3
10-11-10
570042
2055636

—

/ SILTY FINE SAND (SM/A-2-4)

3 CLAYEY SAND (SC/A-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-7
10-11-10
572855
2053093

/ SILTY FINE SAND (SM/A-2-4)

4 o
3 CLAYEY SAND (SC/A-6)
A 4
= .
Boring Terminated
at -5.5ft
BOR # BR-II
DATE 10-11-10
NORTHING 57453/
EASTING 2050779
N

I

/ SILTY FINE SAND (SM/A-2-4)

114

v | |

o

2 CLAYEY FINE SAND (SC/A-2-6)

CLAYEY SAND (SC/A-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-4
10-11-10
570360
2055429

8_

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

Boring Terminated
at =5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-8

10-11-10
573297
205271l

A A

1

SILTY FINE SAND (SM/A-2-4)
CLAYEY FINE SAND (SC/A-2-6)

CLAYEY SAND (SC/A-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

BR-12
10-11-10
574988
2050186

10+

¥

134

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

SANDY CLAY (CL/A-7-6)

Boring Terminated
at -5.5ft

DEPTH (FEET)

DEPTH (FEET)

DEPTH (FEET)

PREPARED BY: \]. LANDSCHOOT, E.I.

EGS

SOIL SURVEY
BANNERMAN ROAD CORRIDOR STUDY

P aRE M. LANDSCHOOT, E.I. BANNERMAN ROAD

creckep:  T. HAYDEN, P.E. Environmental & Geotechnlcal Spemahsts Inc. LEON COUNTY, FLORIDA

ENGWEER M. HAYDEN, P.E. Tala r?s; 4e 'E?oné’é‘] 32308 SonE il = cilels= b tlle
SR_ENGINEER: M. HAYDEN, P.E. Office : (850) AB01353  Pax. (850) 385-8050 [PROIN0: 23.50-10-07 FIGURENO. A




BOR # BR-I3
DATE  10~1I-I0
NORTHING 575679
EASTING 2049203
N
0 J—
i I | SILTY FINE SAND (SM/A-2-4)
i 3 | CLAYEY SAND (SC/A-6)
— 6—
E CLAYEY FINE SAND (SC/A-2-6)
W L
'
x S % 8137 CcLAYEY SAND (SC/A-6)
% i Boring Terminated
L at -5.5ft
_/0 —
BOR # BR-I7
DATE  10-1-I0
NORTHING 577333
EASTING 2045080
N
0 —
SILTY FINE SAND (SM/A-2-4)
: 13- CLAYEY SAND (SC/A-6)
! L -
ry = 2 | CLAYEY FINE SAND (SC/A-2-6)
* -5 3137 cLaver sanp (sc/a-6)
EJ i Boring Terminated
S - at -5.5ft
_/0 -
BOR # BR-2I
DATE  10-1-10
NORTHING 577342
EASTING 2042152
o N
i 57 SILTY FINE SAND (SM/A-2-4)
oL
W
S 5L 8
'ZE i ]
&:I Boring Terminated
S - at -5.5ft
_/0 -,
NOTES:
/. SOIL BORINGS PLOTTED TO DEPTH.
2. NUMBERS LEFT OF BORINGS INDICATE MEASURED STANDARD
PENETRATION VALUES (SPT) 'N' VALUES.
3 NUMBERS IN CENTER OF BORING INDICATE STRATUM NUMBER.
4. % ESTIMATED "NORMAL" SEASONAL HIGH GROUNDWATER LEVEL.
5. GROUNDWATER WAS NOT ENCOUNTERED IN ANY OF THE SOIL BORINGS

AT THE DATE OF INSTALLATION.

BOR #

DATE

NORTHING

EASTING
N

BR-14
10-11-10
576273
2048312

A A

/

SILTY FINE SAND (SM/A-2-4)

131

SANDY CLAY (CL/A-T-6)

134

CLAYEY SAND (SC/A-6)

Boring Terminated
at -5.5ft

BOR #

DATE

NORTHING

EASTING
N

|

BR-18

10-11-10
577373
2044176

/

SILTY FINE SAND (SM/A-2-4)

CLAYEY SAND (SC/A-6)

1/3'

13

4

SANDY CLAY (CL/A-7-6)

Boring Terminated
at -5.5ft

BOR #
DATE
NORTHING
EASTING

BR-22

10-11-10
577364
2041195

SILTY FINE SAND (SM/A-2-4)

CLAYEY FINE SAND (SC/A-2-6)

134

CLAYEY SAND (SC/A-6)
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I | SILTY FINE SAND (SM/A-2-4) I | SILTY FINE SAND (SM/A-2-4)
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1
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M. HAYDEN, P.E.
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ENGINEER:

SR.ENGINEER: \|. HAYDEN, P.E.
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Office : (850)
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BANNERMAN ROAD CORRIDOR STUDY

BANNERMAN ROAD
LEON COUNTY, FLORIDA
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APPENDIX A
SOIL BORING LOGS




This information pertains only to this boring and should not be interpreted as being indicitive of the site.

—EGS —
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PROJECT: BANNERMAN CORRIDOR STUDY

CLIENT: REYNOLDS, SMITH, AND HILLS, INC.

PROJECT NO.: 23-59-10-02

PROJECT LOCATION: LEON COUNTY, FLORIDA

ELEVATION (FEET):

BORING NO.: BR-1 DATE: 10-11-2010
mvvmRonvENTAL AND GRorecaical | DRILLER:  R. ROGERS FLUID LOSS: NONE
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w L
gle o
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1+ \
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1
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19 | ¢ 8 °
-
\
1
e - P |
|
|
al i 1l
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B NN
|
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i LL=42| 22 | - N P 1
PI=25 r
6 .
-2 ) 5
7 =
| |
Figure PAGE 1 of 1




PROJECT: BANNERMAN CORRIDOR STUDY

CLIENT: REYNOLDS, SMITH, AND HILLS, INC.

—EGS —

PROJECT NO.: 23-59-10-02

This information pertains only to this boring and should not be interpreted as being indicitive of the site.

PROJECT LOCATION: LEON COUNTY, FLORIDA ELEVATION (FEET):
BORING NO.: BR-2 DATE: 10-11-2010
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_2 T
7.—.
Figure PAGE 1 of 1




PROJECT: BANNERMAN CORRIDOR STUDY

CLIENT: REYNOLDS, SMITH, AND HILLS, INC.

—EGS —

PROJECT NO.: 23-59-10-02

PROJECT LOCATION: LEON COUNTY, FLORIDA ELEVATION (FEET):

/L IAN

This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.

PROJECT: BANNERMAN CORRIDOR STUDY

CLIENT: REYNOLDS, SMITH, AND HILLS, INC.

—EGS —

PROJECT NO.: 23-59-10-02

PROJECT LOCATION: LEON COUNTY, FLORIDA

/[ 1\

ELEVATION (FEET):
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.

E G S PROJECT NO.:

/[ 1\

PROJECT: BANNERMAN CORRIDOR STUDY
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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PROJECT: BANNERMAN CORRIDOR STUDY
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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PROJECT: BANNERMAN CORRIDOR STUDY
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.

PROJECT: BANNERMAN CORRIDOR STUDY
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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