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INTRODUCTION

The purpose of this study is to evaluate and document the future geometric roadway
needs along SR 40 within Volusia County, Florida, the study corridor extends
approximately 8.7 miles between Cone Avenue to the west and Nova Road to the east
(See Figure 1). Currently, SR 40 is designated as an emerging Strategic Intermodal
System (SI1S) Facility by the Department of Transportation. SR 40 is generally an east-
west four-lane roadway connecting Interstate 75 in Marion County to Interstate 95 in
Volusia County. The section of SR 40 from Cone Avenue to Interstate 95 has been
designated as a Scenic Byway. Based on the regional significance of the SR 40 corridor,
this study has been conducted to evaluate the mobility needs and ensure that a mitigative
technical approach is identified to maintain an adequate service flow rate through the
study year of 2025.

The SR 40 Feasibility Study includes a comprehensive evaluation of the future capacity-
related needs in 2025, an identification of four alternatives for mitigative testing and
selection of a preferred alternative. The future travel demand forecasting has determined
that sections of SR 40 are anticipated to exceed the maximum allowable service volume
for the study corridor. Through coordination with FDOT and subsequent research, four
(4) alternatives were tested to quantify which alternatives would provide the most
constructable benefit to mitigating SR 40 corridor. As such, the alternative evaluations
were expanded to include the parallel road east-west extension of Hand Avenue from
Williamson Boulevard westerly over 1-95 to either Tymber Creek Road or Old Tomoka
Road. The following summarizes the alternatives considered for the SR 40 Feasibility
Study:

Alternative Alternative Description

Widen SR 40 from Cone Avenue to Nova Road.

2 Widen SR 40 from Breakaway Trail to Nova Road and the Hand Avenue

Extension (2 lanes) from Williamson Boulevard to Tymber Creek Road.

3 Widen SR 40 from Breakaway Trail to Williamson Boulevard (6 lanes)

and Hand Avenue (4 lanes) from Tymber Creek and Shangri La Drive.

4 Widen SR 40 from Breakaway Trail to Williamson Boulevard (6 lanes)
and Hand Avenue form Williamson Boulevard to Tymber Creek and Clyde

Morris Boulevard to Shangri La Drive.

The aforementioned alternatives were evaluated to determine the ability to satisfactorily
mitigate the SR 40 adversities, availability of right-of-way and magnitude of cost
associated with a constructable improvement.

The following sections of this report will document the future transportation needs and
recommend a preferred alternative that will address the anticipated future deficiencies
along SR 40 within the study area.






EXISTING CONDITIONS

An assessment was conducted for the existing roadways SR 40 and Hand Avenue within
the project limits. The existing roadway characteristics for both SR 40 and Hand Avenue
have been summarized in Table 1 including the roadway service volumes, adopted level
of service standard and numbers of lanes. The service volumes shown are based on the
generalized LOS service volume tables within the EDOT 2002 Quality / Level of Service
Handbook.

Existing Traffic Counts

The existing traffic volumes were assembled for various roadway segments along
SR 40 and Hand Avenue in order to establish the existing base-line roadway
conditions for 2006. Roadway traffic variables and traffic counts for all study
area roadways segments were established using the latest available traffic counts
from the Florida Department of Transportation (FDOT) and/or Volusia County.

Average Annual Daily Traffic (AADT) and p.m. peak hour traffic volumes for
each of the study area roadway segments have been documented on Table 2
(Existing Roadway Analysis). A copy of the existing counts used to develop this

study has been provided.
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Existing Roadway Conditions

An analysis was conducted in order to evaluate the existing level of service for SR
40 and Hand Avenue to establish a baseline condition for roadway segments. The
level of service (LOS) of a given roadway is related to prevailing traffic volumes
and to maximum allowable service volume, which is defined as the maximum
number of vehicles that can pass through a roadway section during a specified
period of time. The maximum service volume of a roadway is determined by a
number of factors including composition of traffic (cars, buses, and trucks);
roadway alignment; width and number of lanes; posted travel speeds and other
variables. Generally, SR 40 currently operates as a four lane divided corridor
between Cone Avenue to the west and S. Nova Road to the east. Furthermore,
Hand Avenue is currently a two lane undivided roadway with the exception of the

portion between Shangri La Drive and S. Nova Road.

The existing peak hour / peak direction traffic counts were compared to the peak
hour / peak direction service volumes in order to assess the existing LOS along
the analyzed roadway segments. The results of the existing roadway capacity
analysis are summarized in Table 2 (Existing Roadway Analysis).
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Table 2 — Roadway Capacity Analysis (Existing)
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YR 2025 FUTURE CONDITIONS

This section of the report identifies the anticipated travel conditions along SR 40 and
Hand Avenue in order to quantify the traffic demands anticipated along the corridors. As
documented previously in this report, the analysis year for the project is YR 2025. The
future traffic volumes were developed based on the anticipated socio-economic growth

observed within the region using the forecasting procedures outlined below.

Development of Traffic

The Central Florida Regional Planning Model (CFRPM) was used in the
preparation of future traffic derivation in order to establish a baseline for the
future demand. The model output sheets can be found in Appendix “B”. The
model was developed through coordination with representatives of development
activity in the analysis area to assure consistency in future out-year analyses. All
major developments within a two (2) mile radius were included in all future
analysis models (i.e. Chimney Hill, Breakaway Trails, Hunter’s Ridge, etc.). A
full list of all DRI’s, as well as the ZDATA adjustments, can be found in the brief

technical memorandum dated November 28, 2007 found in Appendix “C”.

The CFRPM model produced YR 2025 peak season weekday average daily traffic
(pswadt) for the roadway links. These volumes were converted to AADT by
multiplying the model volumes by the appropriate model output conversion factor
(mocf), which can be found in Appendix “D”. The resultant future year daily
traffic was either the adjusted model AADT, or when the model output resulted in
a volume lower than existing daily volumes, the existing roadway volume grown
at its respective growth rate. The p.m. peak hour traffic volumes were derived by

applying the Kioo and D factors obtained from the FDOT Quality / Level of

Service Handbook. This is stated in detail on the next page.
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YR 2025 Roadway Capacity Analysis

Table 3 (YR 2025 Traffic Analysis) summarizes the roadway analyses and
determination of adversity for each of the study roadways. As shown, four (4)
roadway links on SR 40 (Breakaway Trail to Williamson Boulevard and Clyde
Morris Boulevard to S.R. 5-A — Nova Avenue) are anticipated to operate under
adverse conditions. Furthermore, for the purposes of evaluating the future
planning conditions the average Kig and D factors obtained from the FDOT 2002

Quality / Level of Service Handbook based on area type have been incorporated

into the feasibility study (i.e.: urban: Kig =0.095 and D = 0.55 and rural: Kig =
0.097 and D = 0.55).
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Table 3 — Future Analysis
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YR 2025 FUTURE CONDITIONS - ALTERNATIVES

As identified previously, SR 40 would require additional improvements in the future to
accommodate future growth and development. For the purposes of this report, SR 40 will
be analyzed under four (4) different scenarios to determine what improvements, if any,
would be required and able to alleviate future adversities for the future YR 2025. The

following summarizes the four (4) alternatives considered for this study:

e Alternative #1 — Widen SR 40 from Cone Avenue to Nova Road.

e Alternative #2 — Widen SR 40 from Breakaway Trail to Nova Road and the Hand
Avenue Extension (2 lanes) from Williamson Boulevard to Tymber Creek Road.

e Alternative #3 - Widen SR 40 from Breakaway Trail to Williamson Boulevard (6
lanes) and Hand Avenue (4 lanes) from Tymber Creek and Shangri La Drive.

e Alternative # 4 — Widen SR 40 from Breakaway Trail to Williamson Boulevard (6
lanes) and Hand Avenue form Williamson Boulevard to Tymber Creek and Clyde

Morris Boulevard to Shangri La Drive.

Due to the recommendation of possible improvements to both SR 40 and/or Hand
Avenue, Table 4 summarizes the level of service capacities corresponding to the
appropriate improvement. Futhermore, when an improvement is determined for the
section of SR 40 from Tymber Creek Road to Interstate 95, additional cost will occur to
replace the section of SR 40 crossing the Tomoka River. Based on past findings, it was
determined that the bridge will need to be replaced, rather than widened. This cost will be
included within the cost estimates identified within the report.

Roadway Network Alternative #1

For Alternative #1, SR 40 was to be evaluated to determine what is the minimum
number of lanes required to accommodate the future traffic demands along the
corridor between Cone Avenue to Nova Road. A revised CFRPM model was used

to analyze the future traffic demands and the ability of the improvements to
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mitigate the adversities. As shown graphically on Figure 3, the following

improvements would be required on SR 40:

Breakaway Trail to Tymber Creek Road Widened to 6-lanes
Tymber Creek Road to Williamson Boulevard Widened to 8-lanes*
Williamson Boulevard to Nova Road Widened to 6-lanes

* Improvement was evaluated to determine the maximum number of lanes

required.

Table 5 summarizes the roadway analysis and determination of adversity for each
of the study roadways. Even with the widening from 4-lanes to 8-lanes from
Tymber Creek Road to Williamson Boulevard, these two (2) segments are
anticipated to operate at an adverse condition. Therefore, this alternative would

not be recommended due to the need to widen to 10-lanes.
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Table 4 — Future Capacities
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Table 5 — Alternative #1 Analysis
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Roadway Network Alternative #2

For Alternative #2, SR 40 was analyzed with the assumption of widening SR 40
from four (4) to six (6) lanes and extending a two (2) lane Hand Avenue over
Interstate 95 from Williamson Boulevard to Tymber Creek Road. The CFRPM
transportation model was used to analyze the future traffic demands and the
impacts of the associated improvements. As shown graphically in Figures 4and

5, the following improvements were included in the model:

SR 40
Breakaway Trail to Nova Road Widened to 6-lanes
Hand Avenue

Williamson Boulevard to Tymber Creek Road New 2-lane Facility

This alternative considered two alignments for the Hand Avenue Extension via
Tymber Creek Road (Alternative #2A) or via Old Tomoka Road (Alternative
#2B). These alternative alignments were considered but it is not anticipated that
they will modify the results of the capacity analysis. Table 6 summarizes the
roadway analysis and determination of adversity for each of the study roadways.
Under this alternative, it was determined that the roadway segment of SR 40,
from Tymber Creek Road to Williamson operates under adverse conditions even

with the proposed improvements to SR 40 and Hand Avenue.

Since the Hand Avenue Extension is anticipated to operate in tandem with SR 40
to accommodate east/west traffic demand, a detailed screen line analysis was
conducted and summarized on Table 7. However, as seen in Table 7, a screen line
analysis of the 6-lane SR 40 section and the 2-lane Hand Avenue extension
cannot accommodate the east/west traffic demand. Therefore, Alternative #2 is
not recommended, based on the fact that the improvements will not alleviate the

adverse conditions along the SR 40 corridor.
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Table 6 — Alternative #2 Analysis
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Table 7 — Alternative #2 Screen Line Analysis
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Roadway Network Alternative #3

For Alternative #3, SR 40 was analyzed with the assumption of widening only
certain sections from 4-lanes to 6-lanes, while also extending the existing Hand
Avenue and widening the existing section and extension to 4-lanes. The CFRPM
transportation model was used to analyze the future traffic demands and the
impacts of the associated improvements. As shown graphically on Figures 6 and

7, the following improvements were included in the model:

SR 40

Breakaway Trail to Williamson Boulevard Widened to 6-lanes
Hand Avenue

Tymber Creek Road to Williamson Boulevard New 4-lane Facility

Williamson Boulevard to Shangri La Drive Widened to 4-lanes

This alternative considered two alignments for the Hand Avenue Extension via
Tymber Creek Road (Alternative #3A) or via Tomoka Road (Alternative #3B).
These alternative alignments were considered but it is not anticipated that they
will modify the results of the capacity analysis. Table 8 summarizes the roadway
analysis and determination of adversity for each of the study roadways. Under this
alternative, it was determined that three (3) roadway segments of SR 40 (Tymber
Creek Road to Williamson Boulevard and Clyde Morris Boulevard to Nova Road)

operate under adverse conditions with the proposed improvements.

Since Hand Avenue is anticipated to operate in tandem with SR 40 to
accommodate east/west traffic demand, two (2) detailed screen line analyses were
conducted and summarized on Table 9. Screen Line A was used to analyze the
section from Tymber Creek Road to Williamson Boulevard. As shown on Table
9, the 4-lane Hand Avenue Extension can satisfy the future traffic demand and
alleviate the adversities along SR 40. Screen Line B was used to analyze the
section from Clyde Morris Boulevard to Nova Road. As shown on Table 9, the

widening of Hand Avenue will also help mitigate the traffic on this section of SR
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40. Based on the resultant capacity analysis, Alternative #3 satisfactorily
ameliorates the adverse conditions anticipated along SR 40 and Hand Avenue.

GMB Engineers & Planners, Inc. Page 22









Table 8 — Alternative #3 Analysis
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Table 9 — Alternative #3 Screen Line Analysis
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Roadway Network Alternative #4

Alternative #4 was developed based on the results of the capacity analysis
conducted to support Alternative #3. A sensitivity analysis was performed using
Alternative #3 to determine if all sections of Hand Avenue are required to be
widened (with the capacity enhancements to SR 40). As a result of the Alternative
#3 Capacity Analysis it was determined that only Hand Avenue form Williamson
Boulevard to Tymber Creek Road and Clyde Morris Boulevard to Shangri La
Drive would require four (4) lanes. The CFRPM transportation model was used to
analyze the future traffic demands and the impacts of the associated
improvements. As shown graphically on Figures 8 and 9, the following

improvements were included in the model:

SR 40

Breakaway Trail to Williamson Boulevard Widened to 6-lanes
Hand Avenue

Williamson Boulevard to Tymber Creek Road New 4-lane Facility

Clyde Morris Boulevard to Shangri La Drive Widened to 4-lanes

This alternative considered two alignments for Hand Avenue Extension via
Tymber Creek Road (Alternative #4A) or via Tomoka Road (Alternative #4B).
These alternative alignments were considered but it is not anticipated that they
will modify the results of the capacity analysis. Table 10 summarizes the
roadway analysis and determination of adversity for each of the study roadways.
Under this alternative, it was determined that three (3) roadway segments of SR
40 (Tymber Creek Road to Williamson Boulevard and Clyde Morris Boulevard to

Nova Road) operate under adverse conditions with the proposed improvements.

Similar to Alternative #3, Hand Avenue is anticipated to operate as a parallel
facility with SR 40 to accommodate east/west traffic demand. Therefore, two (2)
detailed screen line analyses were conducted and summarized on Table 11. As
shown, the widening of various sections along Hand Avenue will help mitigate
the traffic on the adverse sections of SR 40. Based on the resultant capacity
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analysis, Alternative #4 satisfactorily ameliorates the adverse conditions
anticipated along SR 40 and Hand Avenue.
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Table 10 — Alternative #4 Analysis
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Table 11 — Alternative #4 Screen Line Analysis
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DEVELOPMENT OF MITIGATION OPTIONS

This section of the report provides a summary of the geometric improvements associated
with each roadway network alternative. Specifically, this section will evaluate the
roadway modifications, impacts to right- of- ways, and the quantification of general

storm water pond needs.

Conceptual Roadway Layout and Cross Section
Planning level sketch roadway layouts were developed for each of the
alternatives. In addition, typical cross sections were developed for each of the

improved areas along SR 40 and Hand Avenue.

There are two (2) proposed layouts for the Hand Avenue Extension, one via
Tymber Creek Road and the second via Old Tomoka Road. It is important to note
that the Hand Extension over Interstate 95 to Tymber Creek Road was identified
within the Volusia County MPO Transportation Improvement Plan (TIP) 2007/08

to 2011/12. The roadway layouts and corresponding cross sections for each of the

alternatives can be found in Appendix “E”.

Storm Water Pond Determination

Due to the different alternatives presented in this study, the acreage for the storm-
water ponds varies in size depending on the amount of construction needed (i.e.
widening or new construction). The estimated acreage was based on the amount
of impervious area (asphalt for the additional lanes) created to the existing
roadways or construction of the new extension. The pond acreages were
calculated using an average percipitation of 11 inches, from a 100-year/24-hour
storm event, in addition to the amount of impervious area. The following table
generally shows the required acreage for the storm water ponds in order to
support the projects associated with SR 40 and Hand Avenue.
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Table 12
Storm Water Pond Right-of-Way Summary

Alternative SR 40 Hand Avenue Total
#1 13ac. - 13 ac.

#2 (a) 7 ac. 4 ac. 11 ac.
#2 (b) 7 ac. 3ac. 10 ac.
#3 (a) 4 ac. 12 ac. 16 ac.
#3 (b) 4 ac. 11 ac. 15 ac.
#4 (a) 4 ac. 9 ac. 13 ac.
#4 (b) 4 ac. 7 ac. 11 ac.

Right-of-Way Determination

The existing right-of-way limits were identified through information received
from FDOT and Volusia County. The existing and proposed right-of-way lines
are graphically displayed in the Conceptual Roadway Layout figures in Appendix
“E”. It is important to note that a majority of SR 40 has sufficient existing right-
of-way to support a 6-lane roadway; however, some alternatives would require
additional right- of- way, (i.e. 8 lanes along SR 40). In the case of Hand Avenue,
there is sufficient available right-of-way to support a four lane section. However,
in Alternatives #2, #3, and #4 Hand Avenue is assumed to be extended from
Williamson Boulevard to the west over Interstate 95 which would require the

acquisition of right-of-way to facilitate the extension.
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Additional right-of-way will also need to be purchased for storm-water ponds to
support the additional lanes (impervious areas) for both SR 40 and Hand Anenue.
The additional right-of-way needed to support the storm-water managmenet plan
is included within this analysis. Preliminary candidate basins were shown
graphically on the conceptual roadway layout plans; however, the exact location
of these ponds will be determined at the time the Preliminary Design &
Engineering (P D & E) study is performed.
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COST ESTIMATES

This section of the report identifies the anticipated cost estimates associated with the four
(4) roadway network alternatives. As documented previously in this report, the analysis
year for the project is YR 2025. Each cost estimate for the alternatives included costs if
necessary for the following:

e Earthwork Component

e Roadway Construction

e Shoulder Component

e Drainage Component

e Median Component

e Signing and Signalization Component

e Tomoka Bridge Replacement

e Intestate 95 Overpass Construction

e Retaining Walls Component

e Turn Lane Component

e Maintenance of Traffic (10%)

e Mobilization (10%)

e Right- of -way acquisition (roadway and ponds)

e Contingency and scope creep (25%)

The cost for all alternatives can be seen in Tables 13 to 19. It should be noted that
Alternatives #2 to #4 were separated into two sections, “a” and “b”, due to the two (2)
different proposed alignments for the Hand Avenue extension west of Interstate 95. The
two alignments are proposed to extend the current Hand Avenue from Williamson
Boulevard, west to either Tymber Creek Road or Old Tomoka Road. It should also be
noted that the widening of SR 40 will require improvements to the bridges over the
Tomoka River. The cost for the widening of the existing SR 40 bridge and the

construction of a new Hand Avenue overpass were included within the cost estimates.

All cost values were based on construction cost estimates conducted by FDOT staff. The

detailed estimates can be found in Appendix “F”.
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Table 13 — Alternative #1 Cost Estimate
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Table 14 — Alternative #2a Cost Estimate (1 of 2)
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Table 14 — Alternative #2a Cost Estimate (2 of 2)
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Table 15 — Alternative #2b Cost Estimate (1 of 2)
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Table 15 — Alternative #2b Cost Estimate (2 of 2)
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Table 16 — Alternative #3a Cost Estimate (1 of 2)
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Table 16 — Alternative #3a Cost Estimate (2 of 2)
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Table 17 — Alternative #3b Cost Estimate (1 of 2)
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Table 17 — Alternative #3b Cost Estimate (2 of 2)
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Table 18 — Alternative #4a Cost Estimate (1 of 2)
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Table 18 — Alternative #4a Cost Estimate (2 of 2)
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Table 19 — Alternative #4b Cost Estimate (1 of 2)

GMB Engineers & Planners, Inc. Page 48



Table 19 — Alternative #4b Cost Estimate (2 of 2)
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CONCLUSIONS & RECOMMENDATIONS

The final section of the report identifies the major conclusions and recommendations

regarding the feasibility study for SR 40 as well as Hand Avenue.

Conclusions

e SR 40 currently operates at adverse conditions during the daily (Interstate 95
to Nova Road) p.m. peak hour (Tymber Creek Road to Williamson
Boulevard).

e The future YR 2025 roadway capacity analysis indicates that two (2) sections
will operate at adversely along SR 40 (Breakaway Trail to Williamson

Boulevard and Clyde Morris Boulevard to Nova Road).

e Roadway network alternative #1 focused solely on the widening of SR 40 to
alleviate the anticipated adversities. This anlaysis concluded that even an 8-

lane section would still maintain an adverse condition in the YR 2025.

e Roadway network alternative #2 focused on creating a viable parallel corridor,
Hand Avenue, to alleviate the adversities along SR 50. This analysis
concluded that extending the 2-lane Hand Avenue across Interstate 95 would

not alleviate the adverse conditions on SR 40.

e Roadway network alternative #3 focused on creating a viable parallel corridor,
Hand Avenue, also widened to a 4-lane section, to alleviate the adversities
along SR 40. This anlysis concluded that the combined capacities of SR 40
(combination of 4 and 6 lane sections) and Hand Avenue (4-lane section)

would accommodate the future YR 2025 traffic demand.

e Roadway network alternative #4 reduced alternative #3 to the minimum
number of lanes required to accommodate the future traffic demand. This

analysis concluded that the combined capacities of S.R. 40 (combination of 4
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Conceptual SR 40 and Hand Avenue
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Conceptual SR 40 and Hand Avenue Alignments

Alternative #1



Conceptual SR 40 and Hand Avenue Alignments

Alternative #2 (a)



Conceptual SR 40 and Hand Avenue Alignments

Alternative #2 (b)



Conceptual SR 40 and Hand Avenue Alignments

Alternative #3 (a)



Conceptual SR 40 and Hand Avenue Alignments

Alternative #3 (b)



Conceptual SR 40 and Hand Avenue Alignments

Alternative #4 (a)



Conceptual SR 40 and Hand Avenue Alignments

Alternative #4 (b)



Conceptual SR 40 and Hand Avenue

Cross-Sections



APPENDIX “F”

F.D.O.T. Cost Estimates



FDOT Cost Estimates for
Alternative 4(a)



FDOT Cost Estimates for
Alternative 4(a)
(SR 40 portion only)



FDOT Cost Estimates for

Alternative 1



FDOT Cost Estimates for
Alternative 2 (a)



