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1.0 INTRODUCTION

Over the past few years, the City of Port Orange has experienced increased pressure on the
transportation system, particularly at the S.R. 421/1-95 interchange. S.R. 421, which carries
approximately 33,000 to 37,000 vehicles per day based on 2007 traffic counts, is the primary
east/west roadway through the City with the 1-95 interchange effectively serving as one of the
primary intersection areas along the roadway. Within the City there are only two other east/west
roadways, Madeline Avenue and Willow Run Boulevard, that provide relief to S.R. 421 at the
vicinity of the interchange. Given the critical nature of the interchange area and the limited
number of additional east/west options, the City is currently focusing on the long-term needs of
the interchange area. The objective of this report is to evaluate the future traffic operating
conditions at the S.R. 421/1-95 interchange area, as shown in Figure I, for the purposes of
defining short-term and long-term transportation improvements needed to enhance its operating
conditions. This report also evaluates the degree to which an 1-95/Pioneer Trail interchange and
a Madeline Avenue overpass at I-95 relieve the S.R. 421/1-95 interchange.

1.1 Study Area

In conducting this analysis, the following intersections and roadway were analyzed:

Taylor Road at Williamson Boulevard

* Taylor Road/S.R. 421 at I-95 Southbound Ramps

* Taylor Road/S.R. 421 at I-95 Northbound Ramps

»  S.R. 421 at Taylor Branch Road

*  Williamson Boulevard from Airport Road to Taylor Road

This report defines short-term and long-term improvement needs for the interchange area as well
as evaluates the benefits of two alternative improvement scenarios. One altemnative improvement
scenario is the construction of a new I-95 interchange at Pioneer Trail. The other is the extension

of Madeline Avenue from Williamson Boulevard, across I-95 to Tomoka Farms Road.

1
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Figure 1: Study Area Map

Taylor Branch Road

2.0  EXISTING OPERATING CONDITIONS

The interchange area was analyzed with Synchro Studio 7 which includes Synchro 7 and
SimTraffic 7. Synchro Studio 7 was selected over the Highway Capacity Software (HCS)
because it not only is based on the signalized intersection capacity analysis as specified in
Chapter 16 of the Highway Capacity Manual 2000 (HCM2000), as prepared by the
Transportation Research Board, it also takes into account the interaction between closely spaced
intersections whereas the HCM2000 does not as conveyed on page 16-1 of the HCM2000 where
it states, “The methodology does not take into account the potential impact of downstream
congestion on intersection operation. Nor does the methodology detect and adjust for the
impacts of turn pocket overflows on through traffic and intersection operation.” Given the fact
that the four study intersections are all located within a 2,000-foot section of S.R. 421, it was
determined that Synchro Studio 7 was the most appropriate analysis tool for the purposes of this
study.

2

EKAPTO_TPTOMMG204070 Imerchange SOAR Analysis\TIA ReportCity FINALISE 421 S0AR Anzlysis 2009-01-05.doc January 2009




Kimley-Homn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
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As previously stated, Synchro Studio 7 includes Synchro 7, a macroscopic traffic software
program that, like the HCM/HCS, represents traffic in terms of aggregate measures for each
movement at the study intersections. Synchro 7 was selected due to the fact that it, unlike HCS,
easily allows for signal coordination and has the ability to properly account for the actuation of
signals. It is important to note that the traditional HCM based models, such as HCS and Synchro
7, do not account for situations where the downstream intersections could possibly back up and
block the upstream intersection. Therefore, SimTraffic 7, a microscopic traffic modeling
software program, was used because it is has the ability to model the impacts of quening and
blocking from both upstream and downstream intersections and also analyzes impact of queueing
on adjacent intersections. Additionally, SimTraffic takes into consideration the impacts of lane
assignments with respect to downstream intersections which were critical for this analysis.
SimTraffic also incorporates a blend of real-world driver characteristics, such as passiveness and
aggressiveness, into one model to better reflect real-world conditions. In the end, Synchro 7 and
SimTraffic 7 were used as companion models. Synchro provided inputs for SimTraffic as well as
the macro levels-of-service, queues, and delays; SimTraffic was used to simulate the conditions

to determine any problems that may not be realized within a macro-level model.

For purposes of this analysis, existing PM peak-hour turning movement counts, as conducted in
carly May of 2008, were obtained for the study intersections (see Figure 2 and Appendix A).
The existing turning movement counts were then balanced between intersections to ensure that
the approach and departure volumes between intersections were consistent. The existing
geometry (see Figure 3) and existing signal timings as obtained from Volusia County (see
Appendix B) were also used in evaluating the operating conditions at the study intersections. The
Synchro and SimTraffic printouts are provided in Appendix C.

3
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Kimley-Hom and Associates, Inc. 5.R. 421/1-95 Interchange Analysis
City of Port Orange

Several methods have been developed for determining the capacity and level of service at
signalized intersections. For purposes of this study, the operating conditions of the intersections
are based on the HCM2000. Based on the HCM2000, the level of service is a qualitative measure
with letters ranging from A to F and each representing a range of operating conditions and
driver’s perception of those conditions. The specific level of service for signalized intersections
is defined in terms of control delay. More expansive descriptions for each level of service (LOS)
grade, as obtained from the HCM2000, are provided below:

LOS A — Describes operations with low control delay, up to 10 seconds per vehicle. This
LOS occurs when progression is extremely favorable and most vehicles arrive during the
green phase. Many vehicles do not stop at all. Short cycle lengths may tend to contribute
to low delay values.

LOS B - Describes operations with control delay greater than 10 and up to 20 seconds
per vehicle. This level generally occurs with good progression, short cycle lengths, or
both. More vehicles stop than with LOS A, causing higher levels of delay.

LOS C — Describes operations with control delay greater than 20 and up to 35 seconds
per vehicle. These higher delays may result from only fair progression, longer cycle
lengths, or both. Individual cycle failures may begin to appear at this level. Cycle failure
occurs when a given green phase does not serve queued vehicles, and overflows occur.
The number of vehicles stopping is significant at this level, though many still pass
through the intersection without stopping.

LOS D - Describes operations with control delay greater than 35 and up to 55 seconds
per vehicle. At LOS D, the influence of congestion becomes more noticeable. Longer
delays may result from some combination of unfavorable progression, long cycle lengths,
and high volume-to-capacity (v/c) ratios. Many vehicles stop, and the proportion of

vehicles not stopping declines. Individual cycles failures are noticeable.

LOS E - Describes operations with control delay greater than 55 and up to 80 seconds
per vehicle. These high delay values generally indicate poor progression, long cycle

lengths, and high v/c ratios. Individual cycle failures are frequent.

6
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LOS F — Describes operations with control delay in excess of 80 seconds per vehicle.
This level, considered unacceptable to most drivers, ofien occurs with oversaturation, that
is, when arrival flow rates exceed the capacity of lane groups. It may also occur at high
v/c ratios with many individual cycle failures. Poor progression and long cycle lengths

may also contribute significantly to high delay levels.

Another measure used in evaluating the operating conditions of signalized intersections is the
volume-to-capacity (v/c) ratio. The capacity is given for each movement and is effectively
defined as the maximum flow of vehicles that can be processed by the specific movement. V/c
ratios in excess of 1.0 indicate that the demand exceeds the capacity. However, values below 1.0

indicate that all vehicles can be accommodated.

The existing operating conditions of the intersections, including the levels of service and v/c
ratios as obtained from Synchro, are summarized in Table 1. For comparison purposes, the level

of service was also obtained for each movement from the SimTraffic analysis.

Given that the length of turn lanes plays a critical role in the operating conditions of signalized
intersections, another performance measure used to evaluate the operating conditions of
signalized intersections is the back-of-queue measurement. When evaluating tum lane lengths,
this analysis focused on the 95™-percentile queue length which effectively represents the length of
queue that has a probability of five percent or less of being exceeded. A surnmary of the existing

95% percentile queue lengths for each intersection movement is provided in Table 2.

Based on a review of Tables I and 2, the existing conditions analysis indicates that the 1-95
northbound ramps intersection and the Taylor Branch Road intersection operate well at levels of
service B and C, respectively. Overall, the I-95 southbound ramps intersection operates at level
of service D. However, based on the Synchro results, the westbound and southbound lefi-tum
movements are operating poorly. The SimTraffic analysis also indicates that the westbound
through movement is also not operating well. This conclusion is consistent with observations as
the queue from westbound left-turn movement at the Taylor Road/Williamson Boulevard
mtersection spills back into the southbound ramps intersection adversely affecting the westbound

through movement. The tables also indicate that the overall operating conditions for the Taylor

7
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Kimley-Homn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Road/Williamson Boulevard intersection are undesirable as the overall level of service is F. As
can be observed in the field, the westbound lefi-turn movement is operating well over its
capacity, thus the resulting queues for this movement are spilling back into the interchange area.
This existing conditions analysis also suggests that several other movements at the Taylor
Road/Williamson Boulevard intersection are operating near capacity. However, as discussed in
the next section, several improvements are currently under construction at this intersection,
including a second westbound left-tum lane, which are expected to significantly enhance the
operating conditions of this intersection, thereby, also likely eliminating the spillback issue into

the interchange area.

10
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3.0 EXISTING OPERATING CONDITIONS UNDER COMMITTED
IMPROVEMENTS

Additional analyses were conducted for the purposes of understanding how various committed
roadway rmprovements will affect the existing operating conditions at the S.R. 421/1-95
mterchange area. The following are the improvements for which construction funding is

cormmiitted:

e Taylor Road — four lane from Summer Trees Road to Williamson Boulevard
¢ Williamson Boulevard — four lane from Sabal Creek Boulevard to approximately 700 feet
north of the Summer Trees Road extension.
e Williamson Boulevard at Taylor Road
o Northbound — 2 left-turn lanes, 2 through lanes, 2 right-turn lanes
o Southbound — 2 left-turn lanes, 1 through lane, 1 shared through/right-tum lane
o [Eastbound - 2 Ieft-turn Ianes, 2 through lanes, 1 shared through/right-turn lane
o Westbound — 2 left-turn lanes, 2 through lanes, 1 right-turn lane
e S.R. 421 at I-95 Northbound Ramps — provide 3™ westbound through lane which feeds
the westbound lefi-turn lane at the I-95 southbound ramps intersection
¢ Williamson Boulevard at Publix driveway — convert the sidestreet movements from full

access to right-in/right-out operation

The committed geometry is shown in Figure 4.

For purposes of conducting the committed improvements analysis, the existing turning movement
volumes at the study intersections were adjusted, as shown in Figure 2 and Appendix D, to

account for the following:

Publix on the northwest corner of Williamson Boulevard/Taylor Road Intersection — The northern
full-access driveway to Publix on Williamson Boulevard is proposed to be converted to right-
m/right-out access. Therefore, the northbound left-turning vehicles at the northern driveway on
Williamson Boulevard were re-assigned through the Williamson Boulevard/Taylor Road
intersection to the driveways on Taylor Road (for example, a northbound through vehicle at the

Williamson/Taylor intersection was reassigned to make a left onto Taylor Road).
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Kimley-Homn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Summer Trees Road Extension — Traffic patterns at the Taylor Road/Williamson Boulevard
intersection are expected to change with the extension of Summer Trees Road from Taylor Road
to Williamson Boulevard. More specifically, a portion of the eastbound lefi-turning vehicles and
the southbound right-turning vehicles at the Williamson Boulevard/Taylor Road intersection will
shift to Summer Trees Road to avoid traveling through this intersection. Thus, eastbound left-
turn and southbound right-turn volumes were reduced by 25 and 50 percent, respectively.

The PM peak-hour operating conditions of the S.R. 421/1-95 interchange area were then analyzed
based on the committed geometry and adjusted PM peak-hour turning movement counts provided
in Appendix D. The Synchro and SimTraffic printouts are provided in Appendix C. The existing
operating conditions of the intersections with the committed improvements, as summarized in
Tables 1 and 2, effectively indicate that the interchange area will greatly benefit from the
additional westbound left-turn lane at the Taylor Road/Williamson Boulevard intersection as all
movements at the interchange area are projected to operate at level of service E or better and with
v/c ratios of less than 1.0 based on the Synchro analyses. The overall level of service for the
Taylor Road/Williamson Boulevard intersection improves from F (90.8 seconds per vehicle) to D
(46.9 seconds per vehicle) and the 95™-percentile queues for the westbound lefi-turn movement is
shown to be less than the storage length. A similar improvement is achieved at the I-95
southbound ramps intersection as the overall intersection delay is projected to drop from 53.1
seconds per vehicle to 36.0 seconds per vehicle. The 1-95 northbound ramps intersection also
experiences improved conditions with the addition of the third westbound through which will
feed the westbound left-turn lane at the I-95 southbound ramps. Also, with the committed
improvements most all of queue lengths are projected to be less than the storage lengths for the

Tespective movements.
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4.0 EXISTING OPERATING CONDITIONS WITH MODIFICATIONS TO THE
S.R. 421/TAYLOR BRANCH ROAD INTERSECTION

The City 1s currently working towards extending Yorktowne Boulevard from Taylor Branch Road
to S.R. 421. With this improvement, the S.R. 421/Taylor Branch Road intersection will be
converted to an unsignalized intersection with the elimination of the westbound and northbound
left-turn movements (see Figure 5). Thus, an additional evaluation of the traffic conditions at the
S.R. 421/1-95 interchange area was conducted with the existing volumes to evaluate the impacts
of this additional improvement.

To account for the restriction of the northbound left-tum movement at S.R. 421/Taylor Branch
Road intersection due to the extension of Yorktowne Boulevard, the northbound left-tumn vehicles
(447 vehicles) at the SR. 421/Taylor Branch Road intersection were re-assigned to the
westbound through movement at the S.R. 421/Taylor Branch Road intersection as those vehicles
will likely travel to S.R. 421 via the Yorktowne Boulevard extension. Additionally, the existing
plus committed geometry was modified to remove the northbound and westbound lefi-turn lanes
at the S.R. 421/Taylor Branch Road intersection.

The existing PM peak-hour operating conditions of the study intersections were then reevaluated
with the adjusted turning movement counts as shown in Figure 2 and Appendix D. The Synchro
and SimTraffic printouts are provided in Appendix C. The existing operating conditions of the
intersections under this scenario are summarized in Tables 1 and 2. Based on review of the
results, the modifications to the S.R. 421/Taylor Branch Road intersection eliminate the
possibility of the eastbound through vehicles spilling back into the I-95 northbound ramps
intersection. In fact, under the committed geometry scenario, the 95"-percentile queue is
showing to be in 500 feet or greater suggesting that this may be a reality if the signal at this
location is not eliminated. Additionally, the westbound left-turn queue at the S.R. 421/Taylor
Branch Road intersection extends nearly the length of the turn Iane without these modifications.
Thus, there is the potential that without this modification the westbound left-turn quene could
extend into the westbound through lanes adversely effecting westbound flow on S.R. 421.

14
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

50  YEAR 2025 ANALYSIS

Recognizing that S.R. 421 is an east/west roadway through the City of Port Orange, the primary
purpose of this study is to understand how the interchange area will function in the future without
any improvements. This analysis then utilizes these results to identify short-term and long-term
improvements for the interchange area. This analysis then goes one step further to evaluate how
the construction of an 1-95/Pioneer Trail interchange or a Madeline Avenue overpass across 1-95

will affect the operating conditions at the S.R. 421/1-95 interchange area.

For the purposes of this analysis, the traffic operating conditions for the S.R. 421/1-95 interchange

area and Williamson Boulevard were evaluated for year 2025.

5.1 No-Build Scenaric

Before defining improvement needs at the interchange area, it was first necessary to understand
how the interchange will function in year 2025 without any additional improvements. The
development of year 2025 volume projections for the “no-build” analysis required the assistance
of the Central Florida Regional Planning Model, version 4.10. The model is an analysis tool that
considers the trip gencrating tendencies of geographical areas and how those trips impact the
roadway metwork by balancing trip productions and atiractions and routing traffic from the
production to the attraction via the most convenient path. Below is a discussion of the

development of the “no build” 2025 model as utilized for this analysis.

5.1.1 Network Changes
The 2025 CFRPM roadway network, which reflects all improvements identified in the Volusia

County Metropolitan Planning Organization’s (MPQO) 2025 long-range cost-feasible
transportation plan, was modified such that in the vicinity of the study area the roadway network
reflected existing lanes plus committed improvements including those identified in sections 3.0
and 4.0. The year 2025 “no build” model network included the following:

1. Four-laning of Williamson Boulevard from Sabal Creek Boulevard to just north of
Summer Trees Road extension

2. Prohibition of northbound and westbound left-turn movements at S.R. 421/Taylor Branch
Road intersection (removal of signal)
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Three-laning of eastbound Taylor Road from Williamson Boulevard to I-95 SB Ramps
Extension of Yorktowne Boulevard from Taylor Branch Road to Willow Run Boulevard
Extension of Summer Trees Road from Taylor Road to Williamson Boulevard
Construction of Coraci Boulevard from Taylor Road to Town West Boulevard
Replacement of the Pioneer Trail/I-95 overpass with an interchange

Four-laning of Williamson Boulevard from Pioneer Trail to Airport Road

¥R N s

Four-laning of Taylor Road from Summer Trees Road to Williamson Boulevard

5.1.2 Socio-Economic Data Adjustments
In addition to the network refinements, it was also necessary to review the development

information, otherwise known as the socio-economic data, within the year 2025 “no build”
model. The City of Port Orange recently participated in the development of a model for the
Southeast Volusia Regional Transportation Study (SEVRTS) in which the city provided a
thorough review and projection of development for year 2025. Thus, the 2025 socio-economic
data for this analysis was developed starting with the SEVRTS model files. These files were then
reviewed in detail and refined even further in order to approprately reflect various new and
existing developments in the vicinity of the study area. Detailed discussions of the medifications

made to the socio-economic data are provided below (a TAZ map is provided in Appendix E):

Kohl’s and Publix — Traffic Analysis Zone (TAZ) 1001 was added on the northwest comner of
Taylor Road and Williamson Boulevard intersection to include 174,193 square feet of retail to
represent the existing Publix and proposed Kohl’s. The centroid connectors were connected to
Summer Trees Road, Taylor Road, and Williamson Boulevard. It should be noted that because
TAZ 2401 accounted for a portion of this development, a corresponding reduction was made to
TAZ 2401 to account for the moving of this development into TAZ 1001.

Williamson Business Park — Williamson Business Park (also known as Thompson Pump) will be
located on the southern quadrant of the Williamson Boulevard/1-95 overpass. TAZ 1006 was
added to include 335,000 square-feet of industry and 40,000 square-feet of office. Additionally,
the existing 140,000-plus square feet of existing industrial development on the east side of
Williamson Boulevard was incorporated into this same TAZ. The centroid connector ties into

Williamson Boulevard.
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Favilion at Port Orange and Port Orange West — Pavilion at Port Orange and Port Qrange West
will be located on Williamson Boulevard north of Taylor Road. Combined the two developments
will total more than 845,000 square feet of retail and 45,000 square feet of office, which was
added to TAZ 1006.

Altamira and Holub — A new TAZ 1002 was added on the east comer of the S.R. 421/Taylor
Branch Road intersection to include 315,000 square-feet of commercial and 10,000 square-feet of
office. This development did not appear to be reflected in the socio-economic for TAZ 2243,
thus the socio-economic for TAZ 2243 was maintained. TAZ 1002 was connected directly to the

Yorktowne Boulevard extension, S.R. 421, and Taylor Branch Road.

Target and Lowe’s — These existing developments are located on S.R. 421 between Yorktowne
Boulevard and I-95. Upon comparing the SEVRTS’ socio-economic with the MPO’s 2025
CFRPM socio-economic for TAZ 2228 located to the east of Yorktowne Boulevard, it appears
that the socio-economic for this TAZ as included in the SEVRTS was refined to account for this
development. However, the location of TAZ 2228 did not appear to be an appropriate location
for this development. Thus, TAZ 1000 was added between I-95 and Yorktowne Boulevard to
include approximately 350,000 square feet of retail uses to represent the Target, Lowe’s, and
Panera Bread retail area. Also, a corresponding reduction was made to the commercial data in
TAZ 2228.

Woodhaven — The proposed maximum intensities as allowed by the currently proposed future
land use designations for Woodhaven were included in TAZs 1003, 1005 and 2232 based on the
information obtained from Ghyabi & Associates, Inc. Accordingly, 384 single-family and 1,230
multi-family units were assigned to TAZ 1003, 1,387,386 square-feet retail was assigned to TAZ
1005 and 548 single-family, 160 multi-family, and 381,150 square-feet retail was assigned to
TAZ 2232,

Planned Community One — Planned Community One will be located mostly north of Town West
Boulevard between Tomoka Farms Road and Williamson Boulevard. The development potential
of this area was established based on information provided in the City of Port Orange’s
Comprehensive Plan for Planned Community One and included into TAZ 1001. Additionally,
development programs proposed for Port Orange Plantation and Coquina Cove were also used to
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establish the amount of development to be incorporated into TAZ 1004. It should be noted that
Planned Community One also includes the Port Orange West development as previously
discussed. Thus, Port Orange West was not included within TAZ 1004 as it was already included
within TAZ 1006. Ultimately, TAZ 1001 included 747 single family units, 1,800 multi-family
units, 245,000 square feet of industrial development, 915,000 square feet of commercial
development, and 235,000 square feet of office development.

TAZ 2401 — Approximately 1,450 residential units are currently built out to the east of Tomoka
Farms Road, between Taylor Road and Town West Boulevard. Thus, TAZ 2401 was adjusted to
include 1,080 single-family and 370 multi-family units.

TAZ 2226 — This TAZ was modified to include Nautica Lake’s single and multi-family units.

5.1.3 Year 2025 Traffic Volume Projections
In forecasting the future volumes for year 2025, an annual growth rate was applied to the existing

PM peak-hour volumes. In identifying annual growth rates to be applied, annual growth rates
were first developed by comparing the model volume projections from the year 2025 “no build”
model to the model volumes from the Volusia County MPQO’s adopted vear 2000 validation
model. The resulting annual growth rates obtained from the model are summarized in Table 3.
The model data used to calculate the model annual growth rates is summarized in Appendix E.

Where available, historical data was obtained for the roadway segment legs and historical annual
growth rates calculated to provide a comparison between the historical and model growth rates.
For purposes of calculating a historical growth rate that is appropriate for consideration in a long-
term analysis, a detailed assessment of the historical data was conducted looking at all historical
data dating back to 1997 and using engineering judgment. The historical data and calculated

historical annual growth rates are summarized in Table 4.

Then, upon reviewing the model growth rates and historical growth rates, an applied annual
growth rate was identified for each leg of the study intersections and applied to the existing
adjusted PM peak-hour approach and departure volumes to calculate the 2025 PM peak-hour
approach and departure volumes. Because the model growth rates better reflect the potential for
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Table 3 - Mode! Growth Rate Calculations
S.R. 421/1-95 Interchange Analysis

Madel
Vi
Roadway Segments Model Volumes olume Growth Growth
2000 2025 | 2000-2025{Vol. x MOCFY  Rate
Taylor Road
West of Williamson Boulevard 14,587 22,297 7,710 7,325 2.1%
Williamson Boulevard to 1-95 5B Ramps 26,663 76,849 50,186 47,677 7.5%
South of Bunlawton Avenue 11,890 8,509 -3,381 -3,212 -1.1%
‘Williamson Boulevard
South of Taylor Road 12,802 41,250 28,448 27,026 8.9%
North of Taylor Road 340 25,762 25,422 24,151 299.1%
‘Taylor Road/I-95 Interchange
SB Off-Ramp 13,699 16,932 3,233 3,07 0.9%
SB On-Ramp 6,964 14,110 7,146 6,789 4.1%
NB Off-Ramp 7,559 14,057 6,498 6,173 3.4%
NB On-Ramyp 13,986 18,119 4,133 3,926 1.2%
Dunizwton Avenue
[-95 NB Ramps to Taylor Road 51,139 85,795 34,656 32,923 2.7%
Taylor Road to Yerktowne Boulevard 46,170 79,705 33,535 31,858 2.9%

* MOCF - Model Output Conversioa Factor
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Kimtey-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

future development/growth opportunities and also reflect a lack of growth due to the potential of
certain areas being built out, in nearly all cases, the applied annual growth rate was the model
annual growth rate or two percent, whichever was greater. The calculated model annual growth
rates, the historical annual growth rates, the applied growth rates, and the 2025 PM peak-hour

directional volumes are summarized m Table 5.

These PM peak-hour link volumes were then converted to 2025 PM peak-hour intersection
tumning movement projections using the following steps:

1) The 2025 segment volumes as provided in Table 4 were compared against the existing
approach and departure volumes for each intersection to calculate the growth in the
approach and departure volumes.

2) Two different procedures (approach-based and departure-based) were then used in
calculating the growth in the peak-hour turning movements. As an example,

In approach-based analysis:

NB Departure Growth
NB Departure Growth + EB Departure Growth + SB Departure Growth

EBL Volume = EB Approach Growth x

In departure-based analysis:

EB Approach Growth
NB Approach Growth + EB Approach Growth + SB Approach Growth

EBL Volume = NB Departure Growth x

3) An average of the two procedures from step 2 was used as the volume growth for each
turning movement at the each intersection,

4) The growth for each turning movement as obtained from step 3 was added to the existing

turning movement counts to obtain the future total PM peak-hour turning movement
volumes.

Detailed worksheets for each intersection are contained in Appendix D and the resulting 2025
turning movement projections are provided in Figure 6.
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

5.1.4 Year 2025 Operating Conditions
The future PM peak-hour operating conditions of the S.R. 421/1-95 interchange area were

evaluated for the “no build” condition with the projected turning movement counts using Synchro
and SimTraffic. The Synchro and SimTraffic reports are provided in Appendix F. As
summarized in Tables 6 and 7, it can be seen that vehicles at the Williamson Boulevard
mtersection will experience excessive delays as the overall average delay 1is projected to be 150.1
seconds per vehicle. As a result, several movements are projected to have 95™-percentile queues
that exceed the storage length. These results are not unexpected given the amount of

development still anticipated to occur west of 1-95 along Williamson Boulevard.

Vehicles at the 1-95 southbound ramps intersection are also projected to experience excessive
delays with an average overall delay of 132.8 seconds per vehicle, although the Williamson
Boulevard intersection 1s projected to be more problematic. It should be noted that these results
suggest that the extension of the westbound left-turn lane from the I-95 southbound ramps
intersection back to the Taylor Branch Road intersection, as currently committed, is a beneficial
improvement as the queue length for this movement is projected to extend back into the I-95
northbound ramps intersection.

Based on the Synchro analysis and in reviewing the volume projections, the I-95 northbound
ramps intersection is projected to have acceptable operating conditions with an average delay of
22.3 seconds per vehicle. However, given the expected delays at the other two intersections to
the west, it is highly likely that westbound vehicles will queue back through the northbound
ramps intersection. In fact, this very concemn is validated by the projected delays shown with the
SimTraffic results. A similar affect is experienced today where the westbound left-tum
movement at the Williamson Boulevard intersection spills back through the interchange area thus
creating the perception that the Taylor Branch Road intersection does not operate acceptably.
However, the reality is that the Taylor Branch Road intersection would operate acceptably if

queues from the downstream intersections did not back into the intersection.
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Based on a comparison of the existing volumes to the 2025 volume projections, considering a
straight-line interpolation between the two years, and considering the capacity of the intersections
within the interchange area, it could generally be concluded that the interchange area should
function acceptably for six to seven more years before an improvement is needed beyond the

improvements defined in sections 3.0 and 4.0. However, there are numerous developments either
approved or currently going through the City’s development approval process. Thus, the point at
which additional improvements are needed will essentially be dictaied by the rate at which these
developments are constructed, as well as the type (retail, residential, etc.} and size of such future

developments.

Williamson Boulevard

The PM peak-hour volumes on Williamson Boulevard between Airport Road and Taylor Road
were directly obtained from the tuming movement worksheets as shown in dppendix D. The
2025 operating conditions of the roadway segment were evaluated by comparing the volumes to a
peak-hour peak-directional generalized service volume of 1,860. In 2025, the projected PM peak-
hour volumes on Williamson Boulevard between Airport Road and Taylor Road will be 1,853
northbound and 2,825 southbound. This volume is expected to dissipate further south down
Williamson Boulevard. However, given the magnitude of the southbound volume, there is likely
to be significant congestion on Williamson Boulevard during the PM peak hour. Now, it should
be noted that these volume projections account for substantial future development south of Taylor
Road, including sizable retail developments. Perhaps the projected volumes are overstated in that
the potential retail development along Pioneer Trial will not be of the magnitude currently
anticipated in this analysis if additional access, such as an I-95 interchange at Pioneer Trail, is not

provided.
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

6.0  S.R.421/1-95 INTERCHANGE IMPROVEMENT NEEDS

Given the projected adverse operating conditions for the S.R. 421/1-95 interchange area under the
“no build” scenario, additional analyses were conducted for the purposes of identifying and
evaluating improvement alternatives for year 2025. Upon conducting this analysis, interim and

ultimate improvements, as shown in Figure 7, were identified.

6.1 Interim Improvements
The S.R. 421/1-95 interchange area was upgraded in 2007 with the construction of various

improvements which essentially maximized the clearance under the existing 1-95 overpass
almost to the point that there are no other cost-feasible improvements left to be made.
However, upon evaluating the inierchange area further, two other potential modifications
were identified which could provide temporary relief to the interchange area. The interim

improvements are summarized below:

¢ Eliminate the eastbound left-turn and southbound right-turn movements at the Taylor
Road/Williamson Boulevard intersection

e Provide a third southbound left-turn lane at the 1-95 southbound ramps intersection

The Summer Trees Road extension, from Taylor Road to Williamson Boulevard, was
recently completed. This roadway effectively provides an alternative method for vehicles to
travel between Taylor Road, west of Williamson Boulevard, and Williamson Boulevard,
north of Taylor Road, thereby providing limited relief to the eastbound left-turn and
southbound right-turn movements at the Taylor Road/Williamson Boulevard intersection.
Based on the “no build” analysis, it is clear that this intersection will be the most problematic
in the future. Thus, it is recommended that these two movements, the eastbound left-turn and
southbound right-turn movements, be prohibited at the Taylor Road/Williamson Boulevard
intersection. This will effectively force vehicles to use Summer Trees Road to avoid this
Intersection. As a result, the operating conditions of the southbound through movement will
be enhanced. Additionally, the elimination of the eastbound left-turn movement enables the
eastbound approach to be restriped from two through lanes and one shared through/right-turn
lane to three through lanes and one right-turn lane. Also, the elimination of the eastbound
29
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

left-turn movement enables additional green time to be allocated to other movements. As a
result, it can be seen in Table 6 that the overall intersection delay at the Taylor
Road/Williamson Boulevard intersection decreases from 150.1 seconds per vehicle to 118.9
seconds per vehicle in 2025. In prohibiting these movements, a more detailed analysis
should be conducted at the Taylor Road/Surmmer Trees Road and Williamson
Boulevard/Summer Trees Road intersections to understand if the additional turning vehicles

will require enhancements such as extending turn lanes.

In addition, consideration should be given to providing a third southbound left-turn lane at
the 1-95 southbound ramps intersection. This is an improvement that has been contemplated
in various traffic studies prepared for both new developments as well as for the City of Port
Orange. Triple left-turn lanes are gradually becoming more common, although triple lefi-
turn lanes do not currently exist anywhere within Volusia County. With this additional
southbound left-turn lane, the overall intersection delay for the 1-95 southbound ramps
mtersection will improve from 132.8 seconds per vehicle to 120.1 seconds per vehicle in
2025 (see Table 6). Additionally, depending on the amount of greentime ultimately allocated
to the southbound approach, this improvement could substantially reduce the potential queue
length on the I-95 southbound off-ramp (see Table 7).

It is clear that even with these interim improvements, the Williamson Boulevard intersection
and possibly the I-95 southbound ramps intersection will have undesirable operating
conditions in year 2025. However, these interim improvements will provide a slight
enhancement to the capacity at the S.R. 421/1-95 interchange area, possibly allowing for the
interchange area to operate acceptably for an additional year or two beyond the life of the

currently committed improvements.

3
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Kimley-Hom and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Consideration was given in this analysis to providing a third southbound lefi-turn lane at the
Taylor Road/Williamson Boulevard intersection. However, upon further examination of the
2025 turning movement volume projections, it was determined that this movement was not
critical and thus such an improvement would provide little overall benefit to the intersection.
But, as development continues west of I-95 and traffic volumes change, this movement
should be monitored. In the event that this movement does become critical, then
consideration should be given to providing a third southbound left-turn lane because a third

receiving lane already exists.

Additionally, the treatment of the southbound right-turn lanes at the I-95 southbound off-
ramps intersection will not be ideal in the future. As volumes increase there will ultimately
be concerns regarding the weaving between those westbound vehicles coming from east of I-
95 that need to turn right to go north on Williamson Boulevard and those southbound right-
turning vehicles from the southbound off-ramp that wish to proceed west through the Taylor
Road/Williamson Boulevard intersection. Consideration should be given to bringing both of
the southbound right-turn lanes at the I-95 southbound ramps intersection under signalized
control and eliminate the free-flowing southbound right-turn lane. Given that this
improvement will not necessarily enhance capacity at the interchange area, but rather provide

improved operating conditions, it was deferred to the ultimate improvement in this analysis.

Design Considerations — The prohibition of the eastbound left-turn at the Taylor
Road/Williamson Boulevard intersection will effectively require restriping the eastbound
approach and removal of the left-furn signal heads. Similarly, the pavement marking for the
southbound shared through/right-turn lane will need to be revised to eliminate the right-turn
movement. These lane modifications will also likely require some milling and resurfacing
such that the pavement markings are clear and the aesthetics of the intersection are not

compromised.

32
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

As for the triple left-turn lanes, the Florida Department of Transportation has not adopted
formal design standards for triple left-turn lanes. However, a report titled Left-Turn Lanes at
Signalized Intersections was prepared for FDOT in December of 2002 which provides

recommended minimum design standards for triple lefi-turn lanes. Based on this
information, the interim improvement concept was prepared with the inclusion of a third
southbound left-turn lane at the I-95 southbound ramps intersection. It is important to note
that FDOT evaluates the design of triple left-turn lanes on a case-by-case basis taking into
consideration many factors such as operational benefits, safety concerns, downstream
destinations which may affect lane assignment, truck traffic, etc. Should this improvement
be considered for design and construction, then additional analyses will likely be required to
determine if the concept provided herein is appropriate.

Recognizing that truck traffic is an important consideration for triple lefi-turn lanes, it is
possible that overhead signage may be requested to restrict trucks to certain lanes to enhance
the flow of the triple lefts through the intersection and minimize adverse operational impacts
and/or safety concerns. Similarly, overhead signage is often a consideration for any triple
left-turn location as it may be very helpful for the purposes directing motorists to one of the

three specific left-turn lanes taking into consideration the downstream destination. Although
SR. 421 is a six-lane facility for two miles and there are no immediate destinations
mmmediately east of the intersection that would drastically affect lane assignment, overhead

signage was included within the opinion of probable cost.

Opinion of Probable Cost — Using the improvement concept, an opinion of probable cost was
developed for the interim improvement. The total cost of the improvement is estimated to be
approximately $621,165 based on Table 8, including engineering, surveying, permitting,
construction, and post-engineering. It should be noted that this opinion of probable cost also
includes costs pertaining to signalization modification as well as overhead signage for the
triple southbound lefi-turn lanes at the I-95 southbound ramps intersection.

33

KAPTO_TPTOW40204070 Interchange SOAR Analysis\TIA ReportiCity\ FINALISR 421 SOAR Analysis 2009-01-05 doc January 2009



TABLE 8 - ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS

S.R. 421 a1 1-95 INTERCHANGE IMPROVEMENTS

INTERIM GEQMETRY
ITEM NO. ITEM DESCRIPTION QUANTITY | UNITS| UNIT COST* TOTAL

101-1  |MORILIZATION 1 LS $51,037.19 $51,037
102-1  |MAINTENANCE OF TRAFFIC {15%) 1 LS $44,380.17 $44,380
104-13-1 _|TYPE Il ST FENCE 950 LF $1.07 $1.017
110-1-1 __|CLEARING AND GRUBBING 0.4 AC $19,261.20 $7.897
1104 |REMOVAL OF EXISTING CONCRETE PAVEMENT 7 sY $23.93 $160
1604 |STABILIZATION TYPE B (12"} 1363 SY $4.12 $5.616
285-709  |BASE OPTIONAL (GRQUP 1) 334 SY $10.94 $3,654
285-709 |BASE OPTIONAL (GROUP %) 967 SY $17.98 $17,381
334-1-14 |SUPERPAVE ASPHALTIC CONCRETE (TRAFFIC D) 225 TN $101.93 $22,934
337-7-7__|ASPHALTIC CONCRETE FC-5 (RUBBER) (1™ 53 TN $117.41 16,270}
400-1-15_ |CONCRETE CLASS I (MISC) 5 cY $627.91 $3,140]
520-5-11 |TRAFFIC SEPARATOR CONC. (TYPE I} (4' WIDE) 2 LF $32.64 $65
570-1-2 _ |PERFORMANCE TURF 833 SY $3.14 $2,617}
711-11-121 |THERMOPLASTIC, STD., SOLID WHITE (6™ 1050 LF $1.42 $1,491
711-11-125 |[THERMOPLASTIC, STD., SOLID WHITE (24" 95 LF $3.77 $3583
711-11-131 |THERMOPLASTIC, STA. WHITE SKIP (6™) 283 LF $1.38 £3931
711-11-170 |THERMOPLASTIC, STD., WHITE, ARROW 7 EA $50.22 $352
70044077 |SGN LTD OH TR, T 121 TO 140, 5 601-700 1 A8 $147,525.00 §147,525
SIGNAL MODIFICATION 1 EA $75,000.00 $75,00_0|
SUBTOTAL $391,285

*THIS VALUE WAS OBTAINED FROM THE FDOT ESTIMATES OFFICE WEBSITE UNDER THE 25% CONTINGENCY 597,821

TTEM AVERAGE UNIT COSTS FOR JANUARY 2007 - DECEMBER. 31, 2007. TOTAL CONSTRUCTION COST y

DESIGN (15%) $73,366

NOTE:

C.EL (12° $58,693]
TOTAL COSTl 5621,165

THE ENGINEER HAS NO CONTROL OVER THE COST OF LABOR, MATERIALS, EQUIPMENT, OR OVER THE CONTRACTOR'S METHODS OF DETERMINING
PRICES OR OVER COMPETITIVE BIDDING OR MARKET CONDITIONS. OPINIONS OF PROBABLE COSTS PROVIDED HEREIN ARE BASED ON THE
INFORMATION KNOWN TO THE ENGINEER AT THIS TIME AND REPRESENT ONLY THE ENGINEER'S JUDGMENT AS A DESIGN PROFESSIONAL FAMILIAR
WITH THE CONSTRUCTION INDUSTRY. THE ENGINEER CANNOT AND DOES NOT GUARANTEE THAT PROPOSALS, BIDS, OR ACTUAL CONSTRUCTION COSTS

WILL NOT VARY FROM ITS OPINIONS OF PROBAEBLE COSTS.

KAPTQ_TPTC\049204070 Interchange SOAR Analysis\Excel\Cost Estimate & Quantities.ds
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Kimley-Horm and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

6.2 Ultimate Improvements
Despite the two other potential modifications identified above, a more substantial

improvement will be needed for the S.R. 421/1-95 interchange area to accommodate
additional growth in the area based on the 2025 volume projections. In December of 2005,
URS/HNTB prepared I-95 System Operational Analysis Report for the Florida Department of

Transportation in which was included the S.R. 421 Interchange Concept Report. This report
provided a conceptual ultimate improvement layout along with an opinion of probable cost for the
S.R. 421/1-95 interchange area. This resource was used as an initial guide in evaluating the long-
termn needs of the interchange area. However, upon evaluating the improvement needs in greater
detail, it was clear there were several refinements required. Thus, the ultimate improvement
identified herein, as shown in Figure 8, was effectively developed independently of the SOAR
report and includes the following:

» Eliminate the eastbound left-turn and southbound right-turn movements at the Taylor
Road/Williamson Boulevard intersection

* At the Taylor Road/Williamson Boulevard intersection, utilize the striped-out area from
the castbound left-turn lanes to provide an eastbound approach which includes four
eastbound through lanes and one righi-turn lane.

e Provide a third southbound lefi-tumn lane at the 1-95 southbound ramps intersection

¢ Extend one of the eastbound left-turn lanes from the I-95 northbound ramps intersection
to the Taylor Road/Williamson Boulevard intersection. Similarly, provide a shorter
extension of the inside eastbound left-turn from the 1-95 northbound ramps intersection
back to approximately 300 fect west of the 1-95 southbound ramps intersection.

e Provide an eastbound right-turn lane at the I-95 southbound ramps intersection

» Construct a second westbound left-turn lane at the I-95 southbound ramps intersection
and provide a second receiving lane on the [-95 southbound on-ramp to accommodate
traffic from the second left-turn lane.

e Provide third and fourth westbound travel lanes from approximately 500 feet east of the
[-95 northbound ramps intersection to the I-95 southbound ramps intersection. Then,
have the two inside westbound through lanes at the [-95 southbound ramps intersection
feed the dual westbound left-turn lanes at the Taylor Road/Williamson Boulevard

intersection

35
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Kimtey-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

e Modify the free-flow southbound right-tum lane at the I-95 southbound ramps
intersection such that it operates under signalized control, thereby providing dual right-
turn lanes under signalized control.

e Replace each single-span 1-95 bridge with two steel 100-foot span bridges and construct a
median on S.R. 421 to the accommodate bridge piers

The first three improvements identified above are effectively consistent with the interim
improvements with the exception that the interim improvements identify three eastbound through
lanes at the Taylor Road/Williamson Boulevard intersection whereas the ultimate improvement
identifies four eastbound through lanes. In providing a fourth eastbound through lane, it is also
necessary to provide a fourth receiving lane which is effectively the extension of the eastbound
lefi-turn lane from the 195 northbound ramps intersection. Additionally, the northernmost
eastbound left-turn lane at the I-95 northbound ramps intersection is also extended back to
approximately 300 feet west of the 1-95 southbound ramps, thus effectively allowing for five
eastbound through lanes at the 1-95 southbound ramps intersection. Consideration was given to
providing an additional eastbound lane that serve as a fourth lane through the interchange area
from Williamson Boulevard to Taylor Branch Road, however it was determined that this

additional lane is not required from a capacity perspective.

Relative to the westbound direction, the heaviest turning movement within the interchange area is
projected to be the westbound lefi-tumn movement at the Taylor Road/Williamson Boulevard
intersection. The SimTraffic analysis was useful in determining that two westbound through
lanes at the I-95 southbound ramps intersection need to feed the two westbound left-tum lanes at
the Williamson Boulevard intersection. Otherwise, if the velume of traffic were consolidated into
westbound through lane at the 1-95 southbound ramps intersection it would substantially impact
the westbound flow through the interchange area. Two additional westbound through lanes are
also needed at the ]-95 southbound ramps intersection, resulting in a total of four westbound
through lanes at the 1-95 southbound ramps intersection. In order for these lanes to be utilized
effectively, they should be extended eastward to approximately 500 feet cast of the I-95
northbound ramps intersection, perhaps further. As a result, five westbound through lanes will be
provided at the 1-95 northbound ramps intersection with the southernmost lane feeding the
westbound left-turn lanes at the I-95 southbound ramps intersection.

37
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Other improvements include a second westbound left-turn lane at the 1-95 southbound ramps
along with an additional receiving lane on the I-95 southbound on-ramp. Additionally, it is
suggested to modify the southbound right-tum treatment at the I-95 southbound ramps to two
right-turn lanes under signalized control. The reasoning behind this recommendation, as
mentioned in the interim improvement discussion, is to eliminate potential safety issues that may

result frotn weaving movements required under the current geometry.

Similar to the interim improvements, a third southbound left-turn lane at the Williamson
Boulevard intersection was considered but was not ultimately recommended as the volume
projections do not show this movement to be critical. However, should this movement become
critical at a point in the future, then this improvement may be desirable particularly given that
there are sufficient eastbound departing lanes on S.R. 421 to accommodate the additional left-turn
lane. At the same, there are some utility constraints on the north side of Taylor Road on the west
side of Williamson Boulevard that would likely cause the cost of such an improvement to be
substantial.

With these improvements, it can be seen from Tables 6 and 7 that vehicles at the Taylor
Road/Williamson Boulevard intersection will still experience excessive delays despite that the
overall delay drops to 107.1 seconds per vehicle as compared to 150.1 seconds per vehicle under
the “no build” scenario. As a resuit, even with these improvements the operating conditions of
this intersection by year 2025 will likely cause queues to spillback into the interchange area thus
adversely affecting the flow of westbound traffic on S.R. 421 through the interchange area.

The overall intersection delays for all three other intersections show that these intersections
should operate well in 2025 with the ultimate improvements. The primary concern is, again, the
spillback of traffic from the Williamson Boulevard intersection. In fact, upon comparing the
Synchro and SimTraffic results for these other three intersections, the SimTraffic resuits
effectively account for these spillback effects whereas Synchro does not. As can be seen in Table
6, the average delay for the westbound through movements at both the I-95 southbound ramps
and 1-95 northbound ramps intersections is relatively high based on the SimTraffic results as

compared to the Synchro results.
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Given the constraints that limit opportunitics for physically improving the Taylor
Road/Williamson Boulevard intersection, consideration should be given to providing alternative
routes such that vehicles do not need to travel through the S.R. 421/1-95 interchange area. Such
alternative facilities may include but are not necessarily limited to the construction of a new
interchange at Pioneer Trail and 1-95, the construction of a new Madeline Avenue overpass across
195, the extension of Coraci Boulevard from Town West Boulevard to Taylor Road, and the

extension of Yorktowne Boulevard from Taylor Branch Road to Willow Run Boulevard.

It should be noted that this analysis does not take into consideration other factors that may
influence the growth of traffic volumes through the interchange such as the recently increased
fuel costs and/or consideration/promotion of alternative modes of fransportation. Another
consideration is that this analysis assumes a substantial amount of retail development along
Pioneer Trail. However, without a new interchange at Pioneer Trail and I-95, there 1s a question

of whether or not such magnitudes of retail development would actually occur.

Design Considerations — As discussed under the interim improvement, the prohibition of the
eastbound left-turn at the Taylor Road/Williamson Boulevard intersection will effectively require
restriping the eastbound approach. Similarly, the pavement marking for the southbound shared
through/right-turn lane will need to be revised to eliminate the right-turn movement. These lane
modifications will also likely require some milling and resurfacing such that the pavement

markings are clear and the aesthetics of the intersection are not compromised.

As for the triple left-turn lanes at the I-95 southbound off-ramps, the improvement concept is
based on recommended minimum design standards included in the Florida Department of
Transportation’s report titled Lefi-Twrn Lanes at Signalized Intersections. As previously

mentioned, FDOT evaluates the design of triple lefi-tum lanes on a case-by-case basis taking into
consideration many factors such as operational benefits, safety concerns, downstream destinations
which may affect lane assignment, truck traffic, etc. Should this improvement be considered for
design and construction, then additional analyses will likely be required to determine if the
concept provided herein is appropriate. Additionally, overhead signage for the I-95 southbound

off-ramp was included within the opinion of probable cost.
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In developing the improvement concept, the eastbound approaching and westbound departing
lanes at the Taylor Road/Williamson Boulevard intersection and the eastbound departing and
westbound approaching lanes at the Taylor Branch Road intersection were effectively held in
place. A key consideration was the alignment of approaching lanes with the departing lanes on
the opposite side of intersections. In the end, given the unique challenges of this particular
interchange area, the ultimate improvement concept required that cerfain approaches be slightly
offset from the departure lanes. However, any offsets included within the ultimate improvement
concept are within typically allowable ranges.

Another critical component of the improvement concept is the 1-95 bridge. The current bridge
does not provide sufficient lateral clearance to accommodate the ultimate improvement concept
and thus would need to be replaced. The cost of a new bridge is governed by many factors. One
important factor was the fact that a single span bridge with a length of 200 feet or more that
completely crosses S.R. 421 would require a bridge with a substantial structure depth (perhaps six
feet or greater). Thus, the deck of the bridge would potentially be a few feet higher than the
current bridge deck. As such, 2 considerable amount of work on mainline I-95 would be required
to raise the interstate up to the elevation of the new bridge deck. For the purposes of limiting
such potential costs, the improvement concept utilizes two 100-foot span bridges. The short
spans reduce the overall structure depth thus marginally raising the bridge deck from its current
elevation, thereby minimizing the construction costs to alter I-95. However, as reflected in the
improvement concept, S.R. 421 below I-95 will require a median to accommeodate bridge piers to
support the bridges. It should also be noted that the current vertical clearance between S.R. 421
and the bottoms of the I-95 bridge beams is sub-standard at approximately 14.8 feet. The
construction of the new bridge will bring the vertical clearance up to the mimimum desirable
clearance of 16.5 feet. Last, the new bridges included in the concept will accommodate the future

six-laning of 1-95.
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Opinion of Probable Cost — Using the improvement concept, an opinion of probable cost was
developed for the ultimate improvement. The total cost of the improvement is estimated to be
approximately $15,701,089 based on Table 9, including engineering, surveying, permitting,
construction, and post-engineering. It should be noted that this opinion of probable cost also
reflects costs pertaining to extensive maintenance of traffic requirements needed for constructing
the new bridges, new traffic signals at the Williamson Boulevard, 1-95 southbound ramps, and -

95 northbound ramps intersections, as well as overhead signage for the triple southbound left-turn

lanes at the I-95 southbound ramps intersection.
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TABLE 9 - ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS

S.R. 421 at 1-95 INTERCHANGE IMPROVEMENTS

ULTIMATE GEOMETRY

ITEM NO. ITEM DESCRIPTION QUANTITY | UNITS | UNIT COST* TOTAL |
101-1 MOBILIZATION 1 LS $1,290,058.70 $1,290,059|
102-1 MAINTENANCE OF TRAFFIC 1 LS $1,121,790.18 $1,121,790
104-13-1 |TYPE Il SILT FENCE 60} LF $1.07 $6,420
104-16 ROCK BAGS H00 EA $8.32 $4,992
119-1-1 CLEARING AND GRUBBING 6.5 AC $19,261.29 $125,584]
110-4 REMOVAL OF EXISTING CONCRETE PAVEMENT 1222 5Y $23.93 $290,248)
120-1 REGULAR EXCAVATION 300 CY $6.35 $1,905
120-6 EMBANKMENT 1485 CY $11.06 $16,424
160-4 STABILIZATION TYPE B (12™) 29410 SY $4.12 $121,169]
285-70%  |BASE OPTIONAL (GROUP 9) 29125 SY $17.98 $523,668)
334-1-13  |SUPERPAVE ASPHALTIC CONCRETE {TRAFFIC C) 4300 TN $90.24 $433,152)
33777 ASPHALTIC CONCRETE FC-5 (RUBBER) (1"} 1600 TN $117.41 $187,856)
400-1-15  |JCONCRETE CLASS I (MISC) 5 CY $627.91 $3,140
425-1-311 |INLET (CURR) (TYPE P-1) (<10" 24 EA $4,340.95 $104,183
425-1-321 |INLET (CURB) (TYPE P-2) (<10Y 6 EA $5,114.99 $30,690
430-171-101 |PIPE CULVERT OPTIONAL MATERIAL (ROUND) {0-24" 53) 3700 LF $72.68 $268.916)
520-1-7 CONCRETE CURB & GUTTER {TYPE E} 2540 LF $18.15 $53,361
520-1-10 JCONCRETE CURB & GUTTER (TYPE F) 3410 LF $20.69 $70,553
5320-5-11 |TRAFFIC SEPARATOR CONC. {TYPE I) {4 WIDE) 1540 LF $32.64 $50,266
522-1 CONC. SIDEWALK (4" THICK) 1910 SY $44.02 £84,078
570-1-2 PERFORMANCE TIURF 6500 SY $3.14 $20,410)
711-11-121 JTHERMOPLASTIC, STD., SOLID WHITE {6") 8650 LF $1.42 $12,283
711-11-124 |THERMOPLASTIC, STD., SOLID WHITE (18") 308 LF $2.77 $2,238,
711-11-125 |THERMOPLASTIC, STD., SOLID WHITE (24") 420 LF $3.77 $1,583
711-11-131 |THERMOPLASTIC, STA., WHITE SXIP (6™ 1.9 GM $1,053.10 $1,950
711-11-170 JTHERMOPLASTIC, STD., WHITE, ARROW 40 EA $50.22 £2.009]
700-44077 |SGN LT'D OH TR, T 121 TO 140, S 601-700 1 AS $147,525.004 $147,525
BRIDGES 2 EA $2,250,000.00 $4,500,000

SIGNALS 3 EA $225,000.00 $675,000
SUBTOTAL $9,890,450]

*THIS VALUE WAS OBTAINED FROM THE FDOT ESTIMATES OFFICE WEBSITE UNDER THE 5% CONTINGENCY $2,472,613)
ITEM AVERAGE UNIT COSTS FOR JANUARY 2007 - DECEMBER. 31, 2007. TOTAL CON_S_TRUCTION COST $12,363,063I
DESIGN (15%)| $1,854.459]

CEL(12%)] _ $1,483,568]

TOTAL COST| 515,701,089

NOTE:

THE ENGINEER HAS NG CONTROL OVER THE COST OF LABOR, MATERIALS, EQUIPMENT, OR OVER THE CONTRACTOR'S METHODS OF DETERMINING
PRICES OR OVER COMPETITIVE BIDDING OR MARKET CONDITIONS. OPINIONS OF PROBABLE COSTS PROVIDED HEREIN ARE BASED ON THE
INFORMATION KNOWN TO THE ENGINEER AT THIS TIME AND REPRESENT ONLY THE ENGINEER'S JUDGMENT AS A DESIGN PROFESSIONAL FAMILIAR
WITH THE CONSTRUCTION INDUSTRY. THE ENGINEER CANNOT AND DOES NOT GUARANTEE THAT PROPOSALS, BIDS, OR ACTUAL CONSTRUCTION COSTS

WILL NOT VARY FROM ITS OPINIONS OF PROBABLE COSTS.
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

7.0 ALTERNATIVE CORRIDOR EVALUATION

Based on the previous analyses, it is clear that even with additional improvements the S.R. 421/1-
95 interchange area will experience potentially undesirable levels of congestion by year 2025,
particularly as it relates to the Taylor Road/Williamson Boulevard intersection. As previously
mentioned, one way to enhance the operating conditions at the inferchange area is to provide
alternative routes. Therefore, this section evaluates how construction of a new interchange at I-95
and Pioneer Trail or the construction of a new Madeline Avenue overpass across I-95 might

impact operating conditions at the S.R. 421/I-95 interchange area.

71 1-95/Pioneer Trail Interchange

Because the next 1-95 interchange south of S.R. 421 is approximately seven miles south at S.R.
44 and that there is substantially more destinations and attractions north of the City of Port
Orange then south of the City, many of the trips to/from existing and future development west of
1-95, between S.R. 44 and S.R. 421, are projected to travel north up Williamson Boulevard to the
S.R. 421/I-95 interchange area. Pioneer Trail currently crosses over I-95 between S.R. 44 and
S.R. 421 and serves as a logical location for a future interchange, particularly given potential
development opportunities along Pioneer Trail. In fact, the Volusia County MPO’s adopted 2025
Long Range Transportation Plan includes this interchange. Although it seems logical that such
an interchange would provide a degree of relief to both Williamson Boulevard as well as the S.R.
421/1-95 interchange area, it is unclear as to just how much benefit it would provide. Therefore,
an analysis was conducted to better understand how 2 new interchange at I-95 and Pioneer Trail
impacts the S.R. 421/1-95 interchange arca as well as Williamson Boulevard just south of Taylor
Road.

7.1.1  Year 2025 Volume Projections

Although one can assume that the addition of the Pioneer Trail/I-95 interchange will provide a
more convenient access point to I-95 for developments along Pioneer Trail; the model enables the
analyst to better quantify such benefits. Thus, for the first step of the analysis, it was necessary to
modify the year 2025 “no build” model to include the I-95/Pioneer Trail mterchange. Year 2025
model volume projections were then obtained through the S.R. 421/1-95 interchange area and
compared against the model volume projections from the 2025 “no build” model. The difference
between these volumes effectively represents the impact of Pioneer Trail/I-95 interchange on the
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

SR. 421/1-95 interchange area and Williamson Boulevard. However, it should be noted the
results of both models were reviewed thoroughly to gain an in-depth understanding as to why the
model volumes changed in the manner that they did. Based on this volume comparison and the
review, adjustments to the “no build” PM peak-hour turning movement projections were made to

reflect the interchange at the 1-95 and Pioneer Trail.

Upon reviewing the volumes from both models, it was clear that the model was suggesting that
the Pioneer Trail interchange will result in two impacts to the S.R. 421/1-95 interchange area.
First, many of those vehicles traveling between development near Pioneer Trail and locations
north of S.R. 421 via Williamson Boulevard to I-95 will now use the new interchange in place of
traveling through the S.R. 421/1-95 interchange area. Thus, based on the model volume
comparisons, the eastbound left-turn PM peak-hour volume at the I-95 northbound ramps
intersection was reduced by 81 vehicles. Similarly, the southbound right-tum PM peak-hour
volume at the I-95 southbound ramps intersection was reduced by 150 vehicles. These volume

adjustments are reflected in Figure 9 and the volume worksheets provided in Appendix D.

The other impact of the Pioneer Trail interchange at the S.R. 421/1-95 interchange area pertains to
those vehicles that are projected to travel between development along Pioneer Trail and areas
along S.R. 421 east of 1-95. Without the Pioneer Trail interchange, such frips will occur via
Williamsen Boulevard through the S.R. 421/I-95 interchange area. However, with the Pioneer
Trail interchange, a portion of these vehicles will utilize I-95 in place of Williamson Boulevard.
As a result, based on the model volume comparisons, the eastbound through PM peak-hour
volume at the 1-95 northbound ramps intersection was reduced by 76 vehicles. This decrease was
effectively offset by the addition of 60 vehicles to the northbound right-turn movement at the I-95

northbound ramps intersection.

These two impacts are more noticeable at the Williamson Boulevard intersection as the
westbound left-turn and northbound right-turn volumes were reduced by 233 vehicles and 163
vehicles, respectively. However, a cotresponding increase of 125 vehicles was applied to the
westbound left-tum movement at the 1.95 southbound ramps intersection. These volume

adjustments are reflected in Figure 9 and the volume worksheets provided in Appendix D.
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Kimtey-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Orange

Other minor volume adjustments also occurred at other various movements, however, these

additional adjustments had a marginal affect on the overall volume projections.

For informational purposes, year 2025 PM peak-hour turning movement projections were also
calculated for the Pioneer Trail intersections with the 1-95 ramps. These volume projections are

provided in Appendix D.

7.1.2 Year 2025 Operating Conditions with 1-95/Pioneer Trail Interchange
Using Synchro and SimTraffic, the future PM peak-hour operating conditions of the study

intersections were evaluated with the projected furning movement volumes as shown in
Appendix D. The Synchro and SimTraffic printouts are provided in Appendix E and the future
operating conditions of the study intersections are summarized in Table 10 and Table 11. In
reviewing Table 10, it can be seen that the Taylor Road/Williamson Boulevard intersection will
benefit the most with a new I-95 interchange at Pioneer Trail as the overall intersection delay is
reduced by nearly 15 percent from 150.1 seconds per vehicle under the year 2025 “no-build”
condition to 127.7 seconds per vehicle. Although the Pioneer Trail interchange will cause
volume reductions for several movements at the I-95 southbound ramps intersection, these
benefits are countered by volume increases to other critical movements, particularly the
westbound lefi-tum movement. Thus, the projected operating conditions at the I-95 southbound
ramps intersection are not expected to benefit much from the Pioneer Trail interchange.
Similarly, the other two intersections at the interchange area are not projected to benefit from a
new 1-95/Pioneer Trail interchange. However, the I-95 southbound ramps, 1-95 northbound

ramps, and Taylor Branch
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Kimley-Horn and Associates, Inc. S.R. 421/1-95 Interchange Analysis
City of Port Crange

Road intersections will experience an indirect benefit from the Pioneer Trail interchange as
queues from the Taylor Road/Williamson Boulevard intersection are less likely to spillback into
these intersections with the Pioneer Trail interchange as compared to the “no build” scenario.
However, based on Table 11, the westbound queues at the Taylor Road/Williamson Boulevard
intersection are still projected to be excessive and impede the westbound through movements at
the other three intersections based on the westbound through delays from SimTraffic for the other

three intersections as summarized in Table 10.

Williamson Boulevard

With the 1-95/Pioneer Trail interchange, the PM peak-hour volumme on Williamson Boulevard
between Airport Road and Taylor Road is projected to decrease by more than nine percent from
4,678 (1,853 northbound and 2,825 southbound) to 4,245 (1,673 northbound and 2,572
southbound) vehicles (see Figure 9). Even though the Pioneer Trail interchange is projected to
cause a reduction in traffic velumes on Williamson Boulevard, the southbound direction of travel
is still likely to have a high degree of congestion during the PM peak-hour within the committed

four-lane section.

7.2 Madeline Avenue Overpass

An alternative improvement that might cause a reduction in traffic volumes at the S.R. 421/1-95
interchange area is the extension of Madeline Avenue from Williamson Beulevard across 1-95 to
Tomoka Farms Road. This improvement would potentially reduce volumes through the
interchange area as it would provide an alternative route for those traveling between areas
southwest of the interchange essentially along Tomoka Farms Road and areas northeast.
Similarly, the Madeline Avenue overpass would provide an alternative route for those traveling
between areas northwest of the interchange and southeast of the interchange. Therefore, an
analysis was conducted to better understand how the Madeline Avenue overpass will impact the

S.R. 421/1-95 mterchange area as well as Williamson Boulevard just south of Taylor Road.

7.2.1 Year 2025 Volume Projections
Similar to the Pioneer Trail interchange analysis, it was necessary to modify the year 2025 “no

build” model to include the Madeline Avenue overpass. Year 2025 model volume projections
were then obtained through the S.R. 421/I-95 interchange area and compared against the model

volume projections from the 2025 “no build” model. The difference between these volumes
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effectively represents the impact of Madeline Avenue overpass on the S.R. 421/I-95 interchange
area and Williamson Boulevard. However, it should be noted the results of both models were
reviewed thoroughly to gain an in-depth understanding as to why the model volumes changed in
the manner that they did. Based on this volume comparison and the review, adjustments to the
“no build” PM peak-hour turning movement projections were made to reflect the Madeline

Avenue overpass.

Upon reviewing the volumes from both models, it was concluded that the model was suggesting
that the Madeline Avenue overpass will provide a marginal reduction in the traffic volumes
through the S.R. 421/I-95 interchange area. The most evident impact, although not substantial,
was the reduction of easthound and westbound through volumes on S.R. 421. The resulting
volume adjustments are reflected in Figure 18 and the volume worksheets provided in Appendix
E.

7.2.2 Year 2025 Operating Conditions with Madeline Avenue Overpass
Using the projected tuming movement volumes as shown in Appendix D, the S.R. 421/1-95

interchange area was again evaluated using Synchro and SimTraffic. The Synchro and
SimTraffic printouts are provided in Appendix E and the future operating conditions of the study
intersections are summarized in Table 10 and Table 11. In reviewing Table 10, it can be seen
that in comparing the resulting overall intersection delays to those under the year 2025 “no build”
scenario, the Taylor Road/Williamson Boulevard intersection will benefit the most with the
Madeline Avenue overpass across [-95. However, recognizing that the traffic volume reduction
is relatively minor, particularly as compared to the benefit of the Picneer Trail interchange, the
overall benefit to the Taylor Road/Williamson Boulevard intersection delay is also relatively
minor as it decreases from 150.1 seconds per vehicle under the “no build” scenario to 142.4
seconds per vehicle. Also, the operating conditions at the other three intersections are not

projected to experience any significant benefit from the Madeline Avenue overpass.
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Williamson Boulevard

Based on Figure 18, Williamson Boulevard between Airport Road and Taylor Road is not
projected to benefit from the Madeline Avenue overpass as the volume on Willtamson Beulevard
18 projected to remain the same. Thus, with the year 2025 PM peak-hour volume projections of
4,678 vehicles (1,853 northbound and 2,825 southbound), the southbound direction of travel is
likely to have a high degree of congestion during the PM peak-hour within the committed four-

lane section.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

The purpose of this analysis was to evaluate the existing and year 2025 operating conditions of
the S.R. 421/I-95 interchange area as well as Williamson Boulevard between Airport Road and
Taylor Road.

Based on the existing conditions analysis and the existing geometry within the interchange area,
the I-95 northbound ramps intersection and the Taylor Branch Road intersection operate well.
Overall, the I-95 southbound ramps intersection operates acceptably, however, the westbound and
southbound left-turn movements are operating poorly. The overall operating conditions for the
Taylor Road/Williamson Boulevard intersection are also undesirable and the westbound left-tum
movement is operating well over its capacity. Thus the resulting queues for this movement are
spilling back into the interchange area. The existing conditions analysis also suggests that several

other movements at the Taylor Road/Williamson Boulevard intersection are operating near

capacity.

Based on the existing PM peak-hour volumes at the interchange area, it is clear the interchange
area, particularly the Taylor Road/Williamson Boulevard intersection, will experience improved
operating conditions with the construction of the committed improvements. More specifically,
the analysis concludes that the interchange area will greatly benefit from the additional
westbound left-turn lane at the Taylor Road/Williamson Boulevard intersection. A similar
improvement is achieved at the I-95 southbound ramps intersection as the overall intersection
delay is reduced. The I-95 northbound ramps intersection also experiences improved conditions
with the addition of the third westbound through which will feed the westbound left-turn lane at
the I-95 southbound ramps. Also, with the committed improvements most all of queue lengths

are projected to be less than the storage lengths for the respective movements.

This analysis also evaluated how the interchange area will benefit from extending Yorkiowne
Boulevard from Taylor Branch Road to S.R. 421 and converting the S.R. 421/Taylor Branch
Road intersection to an unsignalized intersection with the elimination of the westbound and
northbound left-turn movements. Based on this analysis, the modifications to the S.R. 421/Taylor
Branch Road intersection eliminate the possibility of the eastbound through vehicles spilling back
into the [-95 northbound ramps intersection. Additionally, the westbound left-turn queue at the
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S.R. 421/Taylor Branch Road intersection extends nearly the length of the tum lane without these
modifications. Thus, there is the potential that without this modification the westbound left-turn
queue could extend into the westbound through lanes adversely effecting westbound flow on S.R.
421.

Based on the year 2025 “no build” analysis, the Williamson Boulevard intersection will operate
well over capacity. As a result, several movements are projected to have 95%-percentile queues
that exceed the storage length. Vehicles at the I-95 southbound ramps intersection are also
projected to experience excessive delays although the Williamson Boulevard intersection is
projected to be more problematic. These results suggest that the extension of the westbound lefi-
tumm lane from the 1-95 southbound ramps intersection back to the Taylor Branch Road
intersection, as currently committed, is a beneficial improvement as the queue length for this
movement 15 projected to extend back into the I-95 northbound ramps mtersection. The I-95
northbound ramps intersection is projected to have acceptable operating conditions however,
given the expected delays at the other two intersections to the west, it is highly likely that
westbound vehicles will queue back through the northbound ramps intersection. Based on a
review of the projected volumes and the analyses, it could generally be concluded that the
interchange area should function acceptably for six to seven more years before an improvement is
needed beyond those that are currently committed. However, there are numerous developments
cither approved or currently going through the City’s development approval process. Thus, the
point at which additional improvements are needed will essentially be dictaied by the rate at
which these developments are constructed, as well as the type (retail, residential, etc.) and size of

such future developments.

Also, in year 2025, the projected PM peak-hour volumes on Williamson Boulevard between
Airport Road and Taylor Road indicate there is likely to be significant congestion on Williamson
Boulevard during the PM peak hour. Now, it should be noted that these volume projections
account for substantial future development south of Taylor Road, including sizable retail
developments. Perhaps the projected volumes are overstated in that the potential retail
development along Pioneer Trial will not be of the magnitude currently anticipated in this

analysis if additional access, such as an I-95 interchange at Pioneer Trail, is not provided.
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For purposes of this analysis, the following two interim improvements were identified which

are projected to provide temporary relief to the interchange area:

» Eliminate the eastbound left-turn and southbound right-turn movements at the Taylor
Road/Williamson Boulevard intersection

¢ Provide a third southbound lefi-turn lane at the I-95 southbound ramps intersection

The first improvement will effectively force vehicles to use Summer Trees Road to avoid the
Taylor Road/Williamson Boulevard intersection. As a result, the operating conditions of the
southbound through movement will be enhanced. Additionally, the elimination of the
eastbound lefi-turn movement enables the ecastbound approach to be restriped from two
through lanes and one shared through/right-turn lane to three through lanes and one right-turn
lane. Also, the elimination of the eastbound left~turn movement enables additional green
time to be allocated to other movements. As a result, the overall intersection delay at the

Taylor Road/Williamson Boulevard intersection will decrease in year 2025.

In addition, a third southbound lefi-turn lane is recommended at the I-95 southbound ramps
intersection which will reduce the overall delay at this intersection as well as potentially
result in a substantial reduction to the potential queue length on the 1-95 southbound off-
ramp. It is clear that even with these interim improvements, the Williamson Boulevard
intersection and possibly the I-95 southbound ramps intersection will have undesirable
operating conditions in year 2025. However, these interim mmprovements will provide a
slight enhancement to the capacity at the S.R. 421/I-95 interchange area, possibly allowing
for the interchange area to operate acceptably for an additional year or two beyond the life of

the currently committed improvements.
The total cost of the interim improvements, including costs pertaining to engineering,

surveying, permitting, construction, post-engineering, signalization modification, as well as

overhead signage, is estimated to be approximately $621,165.
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This analysis also identifies an ultimate improvement concept for the S.R. 421/I-95 interchange

area which includes the following:

¢ Eliminate the eastbound lefi-tum and southbound right-turn movements at the Taylor
Road/Williamson Boulevard intersection

s At the Taylor Road/Williamson Boulevard intersection, utilize the striped-out area from
the eastbound left-turn lanes to provide an eastbound approach which includes four
eastbound through lanes and one right-turn lane.

s Provide a third southbound left-turn lane at the I-95 southbound ramps intersection

¢ Extend one of the eastbound left-turn lanes from the 1-95 northbound ramps intersection
to the Taylor Road/Williamson Boulevard intersection. Similarly, provide a shorter
extension of the inside eastbound left-turn from the 1-95 northbound ramps intersection
back to approximately 300 feet west of the I-95 southbound ramps intersection.

e Provide an eastbound right-tum lane at the I-95 southbound ramps intersection

¢ Construct a second westbound left-turn lane at the 1-95 southbound ramps intersection
and provide a second receiving lane on the I-95 southbound on-ramp to accommodate
traffic from the second left-turmn lane.

s Provide third and fourth westbound travel lanes from approximately 500 feet east of the
I-95 northbound ramps intersection to the 1-95 southbound ramps intersection. Then,
have the two inside westbound through lanes at the I-95 southbound ramps intersection
feed the dual westbound left-tum lanes at the Taylor Road/Williamson Boulevard
ntersection

» Modify the free-flow southbound right-turn lane at the 1-95 southbound ramps
intersection such that it operates under signalized control, thereby providing dual right-
turn lanes under signalized control.

¢ Replace each single-span I-95 bridge with two steel 100-foot span bridges and construct a

median on S.R. 421 to the accommodate bridge piers
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With these improvements, vehicles at the Taylor Road/Williamson Boulevard intersection will
still experience excessive delays. As a result, even with these improvements the operating
conditions of this intersection by year 2025 will likely cause queues to spillback from the Taylor
Road/Williamson Boulevard intersection into the interchange area thus adversely affecting the
flow of westbound traffic on S.R. 421 through the interchange area. The overall intersection
delays for all three other intersections show that these intersections should operate well in 2025
with the ultimate improvements. The primary concern is, again, the spillback of traffic from the
Williamson Boulevard intersection.

Given the constraints that limit opportunities for physically improving the Taylor
Road/Williamson Boulevard intersection, consideration should be given to providing alternative
routes such that vehicles do not need to travel through the S.R. 421/1-95 interchange area. Such
alternative facilities may include but are not necessarily limited to the construction of a new
mterchange at Pioneer Trail and I-95, the construction of a new Madeline Avenue overpass across
.95, the extension of Coraci Boulevard from Town West Boulevard to Taylor Road, and the

extension of Yorktowne Boulevard from Taylor Branch Road to Willow Run Boulevard.

The total cost of the improvement, including costs for engineering, surveying, permitting,
construction, post-engineering, extensive maintenance of traffic requirements, new traffic signals,

and overhead signage, is estimated to be approximately $15,701,089.

Analyses were also conducted to evaluate how construction of a new interchange at 1-95 and
Pioneer Trail or the construction of a new Madeline Avenue overpass across 1-95 might impact
operating conditions at the S.R. 421/1-95 interchange area. Based on the analyses,
the Taylor Road/Williamson Boulevard intersection will benefit the most with a new 1-95
iterchange at Pioneer Trail. The projected operating conditions at the other three intersections
within the S.R. 421/1-95 interchange area are not projected to benefit from a new 1-95/Pioneer
Trail interchange. However, the 195 southbound ramps, 1-95 northbound ramps, and Taylor
Branch Road intersections will experience an indirect benefit from the Pioneer Trail interchange
as queues from the Taylor Road/Williamson Boulevard intersection are less likely to spillback
into these intersections with the Pioneer Trail interchange as compared to the “no build” scenario.
Additionally, with the I-95/Pioneer Trail interchange, the PM peak-hour volume on Williamson
Boulevard between Airport Road and Taylor Road is projected to decrease by more than nine
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percent.  Even though the Pioneer Trail interchange is projected to cause a reduction in traffic
volumes on Williamson Boulevard, the southbound direction of travel is still likely to have a high
degree of congestion during the PM peak-hour within the committed four-lane section.

The Taylor Road/Williamson Boulevard intersection will benefit the most with the Madeline
Avenue overpass across I-95. However, recognizing that the traffic volume reduction is
relatively minor, particularly as compared to the benefit of the Pioneer Trail interchange, the
overall benefit to the Taylor Road/Williamson Boulevard intersection delay is also relatively
minor. Also, the operating conditions at the other three intersections are not projected to
experience any significant benefit from the Madeline Avenue overpass. Additionally,
Williamson Boulevard between Airport Road and Taylor Road is not projected to benefit from
the Madeline Avenue overpass as the volume on Williamson Boulevard is projected to remain the

same,

58

KAPTO_TPTOM45204070 Interchange SOAR Analysis\TIA ReporfiCit FINALSR 421 SOAR Analysis 2009-01-05 doc January 2009



APPENDIX A

EXISTING TURNING MOVEMENT COUNTS



0'ce 92 9'GL 8P 892 £l $'6 0 9Ee £5 0'sh Zel X} p'e Z8 bg % 8101

v g9 102 €68 ¥gee  €LL 86l 6vr €68 02 06 g0e % youddy
viEEL 9/0€ 156 1802 8¢9 685€ ¥i6t 6921  90F 9ty G0L 0L0Z2  19LL ! ggee 8SY G601 089 [E30L pueIS)
L98¢ EvL 201 Glg 121 0L leg L2e 2Lk viyl sl 8y LS 0¥6 ¥S1 414 20E [BJOL
808 €Sl ¥2 0t ze 591 89 93 £e v6e £e 671 ZLh 961 G2 Y01 19 Wd S¥'50
L101 a8l L8 AT e 061 Ll g8 i 48¢ 144 86l £F1 vae £ SEl 9L Wd 0€:50
8201 o8l 52 sl 92 eI 56 26 T4 65¢ ot 02 74} 0.2 o1 E:]8 ¥3 Wd §1:50
rL0L a1z 12 Gl 82 202 66 14 az L 9/E 2y 002 veL 0ze IS 6 Gl Wd 00:50
1 gzl B8 225 zLl 967 6EE Gse 201 622t 291 189 gl8 869 zel 8.8 galL IBjo)
026 00z oz el £ vil L vi 72 v1g it G91 2lL 2ee v AT 9/ Wd SvF0
) 961 8t ¥51 £2 802 iL 96 £e 908 s 9s1 8L L8 92 9/ §¢ Nd 0E%0
168 181 8t €1 9z 602 66 98 ¥2 8Le 1507 8.1 16 €8l 9z il e Wd §1#0
8L 4 52 001 0z 202 g 66 02 162 ge 891 88 oyl 9g 9. e Nd 0040
LELE Ges z8 185 2Ll £€0) 065 £E€ 0Ll 9101 502 ¥SE ISt 208 18 gzl £6 1oL
Sz ¥e2 92 = 58 922 £vl 85 52 Log 3 ] 16 ¥9 Z2 ze 0e NV G#:80
BLL e 02 £51 ge o€ g2l i e Gv2 17 Lok €01 98 1z e 9z WV 0£:80
66L a6t 8l Sl 5 692 ¥l 96 92 gre 8s 9L eh 68 92 zr 12 v $1:80
668 ¥0Z 0z oF) 144 20€ SLL Z01 52 gee Gl 801 144" 29 91 T4 92 WY 0080
Li82 9/l 123 69r g2 066 8b9 092 28 218 821 122 gLy ‘982 18 0Ll 16 [e301
£8L 861 7] 0z} 8 65¢ Gol 8l 9l vE 3 L 52l o8 g2 3 72 WY 5v:20
99L 202 t2 ¥el 8 0.2 all 9/ q2 o1z £ o¥ LL) b 02 g2 92 WY 0€:20
959 1L ol 16 85 vE2 ¥S1 £S il 202 ¥ ¥s 00} 65 81 9z gl WY §1:20
999 ¥02 Sl gLy V] LEE ¥S1 £5 ¥e 851 8e a4 9L €L Lt T4 Lg WY 00:20

01 0l 0l 0l 0L o 0} 0l 0l [ oL 10t 1654
[Bi61 ) | [eyol ‘ddy [3Bi — [Figl |87 EoLlddy (Wbl |yl [ yeq rEoL ddy TwBy  [nyl — [men oL ddy (b [yl e ewi] yelg

punogises punoquuoN puUnagISa p pUNoqyINGs
PH JolAg | PAIE UCSWEYIA UINOS Py fojfe| paig UosWelim
[el2sWuiosy - S9Iqowolny -pajuld sdnoiey
|+ opN abed
8002/1/9 - oleq MEIg
0000000 - @po) alig valdO1d 'ALNNOD YISNTOA
loife ] @ uoswWe||IM 0 : SWeN 8jl4 ad HOTAVL LV QA9 NOSIWVITIIM

WOO OI44VHL-30° MMM
Jlddvd1-3d




#1860 F160 1£6°0 I #0670 ioj08 Yead
912 12 ast 68 g1z =3 26 oz G8e 2% 861 £Vl 0tz 68 -] ] aWNoA
Wd 00:60 Wd §1:50 Wd 0£:60 Wd 5160 W yBiy
8960 lojoe yeed
8201 231 52 set 92 gle 56 26 o2 65¢ og 102 2zl 0i2 gg ISL ] aLn(oA G160
8'El 2'89 08t Y44 °Th el ELL £eg 9ge L1 ¥05 6LE Wwadied
6/6€ 067 801 BEG Zrl BLL ove 628 ¥01 EPL 651 92 LLg 9.6 €21 Z6¥ (Wi BWIN|OA
Wd St'+0  uonoasiau|
L JO L ¥e2d - Wd 00:90 01 Wd 00:#0 WCI4 INOH Yesd
6560 2880 2180 1260 0B S ¥ead
e 0z £s1 8g 20¢ Sil 201 T 52¢ Gl 901 24" 68 9z 2¥ le BLUNIOA
WV 0£:80 WY 00:80 WY 00:80 WY 51:80 " ybiy
80680 10j08 yead
668 ¥02 oz ol ¥ 208 521 201 52 52e S/ 801 ad! 89 9l 92 92 sWNjOA 00:80
o6 0’69 12 ¥i6 L'EE 58 002 (N 6'GF 062 2y 662 eded
652E 608 7 465 a3 8901 219 £5¢ 1ot 9501 H2 0sg sap gze 6 5EL 86 SWAOA
WY G220  uoloseisiy)
| JO | Mesd - WY 00:60 O} INY 00:20 told INoH yeed
(el Jelel ddy [yl Tyl Jye7 ero), ddy [yBly  [ruyl  [Heq [elol 'ddy Twbiy [ragl  [ye) [fEo) ddy By iyl [H4e] BlUiL UEIS
punogise3 pUNOOYUON PUNDYISBAA i punoquinog
pY Jojde | pAIg UOSWEIIA YInes Py JokeL l PAIE LUOSWEIHA
2. ON obey
8002/1/G - 8ieQq UElS
#0000000 : 2P0y BlNS YaldO14 "ALNNOD ViISNTOA
lojAe | @ UOSWEe|IM +0 : SWeN 94 g4 HOTAVYL 1V dA19d NOSIWVITTIM

WODDI44VHL-30° MMM

Ol44vd1-3d




g'lc +'8 6'6 &6 26! 44 €01 £5 ¥ic 2L oLt 16 1’52 gL 9L 66 % [B}01

VOB gsg (A 2’12 6'LS 692 t'9e g'oF £'EE £'0€ £°08 ¥'6E % youddy
£92 €L 22 9z 274 A LI i ¥l cl 6l 62 ¥e 99 174 0c 9z [B101 pueisy
09 91 ] ) 9 Sl £ A g il ¥ 8 S cl g 9 £ [B10L
al c o } 3 ¥ I Z 3 g L g ! g 1 Z ¢ Wd %50
6l 9 2 [ e ] e g L S [ c I £ g 0 ! Wd 0€:50
él £ I 0 Z £ 0 l 4 ¥ L [4 I [4 0 I 0 Wd §1:50
el G c Z L £ 0 Z I £ 0 3 é | & 0 c 0 Wd 00:50
99 8l 9 4 g gl ¥ g £ 8l g o] ¥ [ 8L g 14 5] {elo)
Ll *] g L A £ 0 4 l S c [4 [ 14 e 0 [ Wd &0
48 £ I [ 4] g c 0 l c l I 0 14 0 I g Wd 0E:¥0
02 9 I I+ 4 g l < 4] S I < 4 9 [ [+ [ Wd 51490
A 14 I c l g l } 3 9 3 ¥ I 14 I L ¢ d 00:P0
9 ]! 9 g S 9l £ 5] ¥ Sl 4 ] 9 Ll G g L €30l
18 14 c L l 14 L 4 I g I < < € l l L WY S#.80
ol g E 4 4 G } e c 8 ¢ L 0 g Z } Z WY (&80
148 L L 0 a 2 L 1 1] 9 Z Z e g 2 L Z WV SL:BO
8l 9 c 4 4 S o 4 I € I 0 4 ¥ ¥ 4 4 WY 0080
8L £e g B 4] 3] I 9 4 e 9 L 6 16l L g L [Ejo L
4] 14 8 L < [ 0 c 0 S c c l ¥ 4 [ ¢] WY S¥.20
8l L I 4 £ [4 o { I S c } < ¥ l l Z Wy 0€.20
8l b L 4 [ g G 4 I G I Z g ) c l 4 WY SL.Z0
T L I 4 [ e I ] 0 2 ! 4 ¥ g [ } z WY 0020

0l 'L o'l oL 0l ol oL oL o'l oL (oL oL 10108
[Bjol W | rejol "ddy §ybid iyl Il [e10L "ddy [ oY nyr e 1830 "ddy | 1ybiy nayL e [Elol ddy Wby nyl el awl | Jelg

punoqises punoqupon PUnOgISany punoqLnog
Py 10jAe, PAIE UOSLLBYIIA LINog PH JoiAB1 PAIE UOSIIRIIAA
JBIISWLIOY) -paluld sdnoin
¢: oN abeg
8002/1/G - ole] Uelg
. ]
$0000000 ¢ 98P0 AUS vaio1d ALNNOD YISNTOA
10/Ae] @ UOSWEIM #0 : SweN ajid a4 HOTAVL LV QATd NOSINVYITIIM

WODOl4ddVHL-30 MMM
Jl44vd1-3d



0'0 00 00 ©0 00 |00 00 00 00 00 |€E€ E€ 00 00 00 |99 99 00 00 00 %ol
00 00 00 00 00 00 00 00 000l 00 00 00 000k 00 00 00 % vyouddy
£ 0 o o o o lo o o0 o0 D L L e o o |z z o0 0 0 [joL puesD
2 0 o o o o lo D T \ L °c 0 0 L N [e10)
z D o o o o0 1o 00 0 0 ] ) 5 0 o ) I 0 0 0 Wd G750
L 0 o o o o [0 0 o 0o 0 0 0 I T A L0 0 0 1oL
1 0 o 0 © 0 |0 o o0 o0 0 0 0 a0 0 1 L0 0 0 WY 5720
o1_[o1_[6% [0} o1 Tor [0 [0 07 0F_[0F |07 or (07 [0F 01 __[%ed
|4 BlO 0] Blo !
ﬂ“ﬁ _M_H%..ﬂ.r sped (Wb [nL |wey |'Ger seed (wbw |muu |uen |G- |sped |wbw jnuur |uen |UEM | speq B [l [pen | ownlyeis
PUNOQISES PUNOGYHON PUNCRISaM punogyines
Py Jojfe] PAIE LOSWIBIIM UINOS PH Joje L PAIE LOSLLEIIA
Spad -paluld sdnoig
$: OpN obed

8002/1/5: okeQ Uelg
0000000 : °poJ &g

J0fe] @ UOSWEIIM ¥0 : aWeN 9|l

vYaidO14 ‘ALNNOD VISNTOA
a4 HOTAVL 1V AATTE NOSWVITIIM
WODDI4dVH1-30 MMM
Oiddvdl-34




g9 FLL '5E 00 2L LT 00 05l 268 o0 228 e 00 00 00 00 % [#oL
6€2 =72 00 SGl 00 58 00 &6 8 00 ¢0 00 % Yyaddy
201 0639 6651 2605 0 (7 568 0 ¥5iz 1915 0 L 05k 0 0 0 0 [€101 pues)
£02k /981 8l [Sad! 0 BLY 88 0 168 2681 0 LOLL o1 0 0 0 0 [El01
€06 g9e 8l 82 0 96 Il 0 8L e d 0 B6E 2 0 1] 0 0 W S¥'S0
966 5 S8 2/e 0 201 2l 0 o8 (e 0 68€ oF 0 ] 0 0 Wd 0£:50
EL1 BES oyl 66€ 0 6EL 92 0 cLt SEY 0 a9y &2 0 0 ] 0 Nd S50
BELL 005 Sit 16€ 0 For g} g2 0 PLL 16 0 s ¥ 0 0 0 0 Ald D00
2/98 2184 fra 0611 0 £/9 06 0 £8 28rlL 0 ggeL frd ! 0 0 0 0 [elo L
T] 68g Lol 83¢ 0 el £ 0 ¥El 19e 0 128 e 0 0 0 0 Wd §b4:0
216 F ocl 952 0 091 8t 0 zrl 0sg 0 e 62 0 0 0 0 A 0E 0
8e6 i SOt 0ze 0 oel g9g 0 $0I £85 0 She 8¢ 0 0 0 ] WA L0
IS8 (1) S8 282 0 =l 6l 0 £01 BSE 0 zee 9z 0 0 0 0 Wd 00140
6LIE 8051 §lg 261t 0 | 264 gl 0 589 18 0 oL 86 0 0 0 0 (&eL
065 8/2 b e 0 128l € 0 8Ll 65} 0 oet £2 0 0 0 0 Wv s#80
/69 aee 29 692 0 5/1 i3 0 sbi 98l 0 y:]8 T 0 0 0 0 Wv 0280
0es Lip /6 (174) 0 682 9z 0 12 vez 0 802 9z 0 0 0 0 WY SL'80
2b6 a/p $0L 2Le 0 B>rd o 0 90e 5ez 0 FA YA £T 0 0 0 0 WY 00:80
ZIve POLL BEP cgel Q 004 S0L 0 565 8001 0 666 69 0 0 Q 0 |0,
186 925 gel 88¢c 0 ¥ £ 0 08} 8 0 922 ze 0 0 0 0 WY G20
298 i 2Ll 80E 0 6.1 92 0 £51 £92 0 2ve ¥ 0 0 0 0 WY 0220
¥i8 288 18 e 0 $91 52 ] 6el £02 0 152 {8 0 0 0 0 WY SL:20
¥rL e €01 £92 ] ! 12 0 £21 vez 0 (1 4! 0 0 0 0 Wy 0520
o1 0l 01 ol oL 0l 0l o't 0l oL 0l 0l Igjoe
ol o)l ddy Tybiy gl T3] o) ddy [y [y ¥e g0, "ddy | Wby niyL ¥ BoL ddy by UL 7] NI
puUnogiseq PUNCAULION PUNOCISOM pUnoquInNos
aAy UomE[UNQ pY Ioie] aAY UoIMEBIUNG ¥iN
[IRIaLIICT) - S3{IqOWOJNY -pajulld SAnoit)
L: OpN abed
800c/1/G - 8le UelS
80000000 - spo)d 8llg valdO14d ALNNOD VISNTIOA
uolme|ung @ JojAe | 80 : SWeN 8|14 JAY NOLMYTINNJ 1v¥ dd HOAVYL

WODD144dvHL-30° MMM
Olddvd1-3d



| .28 Sre0 2690 1008 Yead
665 orl 66€ 0 L9l e 0 ¥l GBY 0 osr 62 ) 0 0 0 alNnjoA,
Wd 51SD N S0 Wd G150 | W y Sy
L6580 10j0B yesd
eLLl 6£5 avl 66E 0 6El 9g 0 gLl GEY 0 oo 62 0 0 0 0 BWNOA G150
£ee 2l 00 08l 00 0e8 00 216 £8 1]+] 00 00 UE TR
L2y 1681 Lyt 0Sbl 0 ¥¥S 26 0 oy 9//1 0 6291 i 0 0 0 0 awnjop
WNd Srir0  uotoesia|
}10 | Heed - Wd 00:90 O W 00:b0 Wald INnoH yeed
280 2060 ce60 1ojor4 yead
95 ael a3g 0 6¢e @ 0 €2 £9Z 0 zke ig 0 0 0 0 SLUNLOA,
WY Sb.20 Wy 5180 WV 0£20 WY 00SP:e W uBiH
860 10108 Mesed
286 925 g€l 8se 0 e12 £e 0 o8l Bre 0 922 22 0 0 0 0 8WIN|OA 5140
£ve £G2 00 8721 00 zi8 00 9'06 ¥'6 00 00 00 Waoied
9808 ¥l acy 88¢1 0 298 (]! 0 r+13 086 0 863 26 0 0 0 0 SWINJOA
WY 0E/0 uoloesial|
L0 | yead - W 0(°60 0L WY 00:£0 WOl JNoH Yeed
[molw Jimol'ddy [wbd  [nyL  [¥9) oL ddy [whiy  Tnyl  Jus ol ddy [y [myl  Tyeq [EloL ddy by  [rugl  Tys sulll IEIS
pUNOGISET PUNCQUIION PUNOGISS AN punogyinoes
SAY Uolse[UN(] py fojde] oAy UQIMBRING VIN
2@ ON abed
800</1/G - 8leq UEIS
80000000 : 9poD 8l YaidO1d "ALNNOD YISNTOA
uomeung @ Joj|Ae ) 80 : SWeN 8jl4 SAY NOLMYINNQ 1LY Y HOTAYL

WODDI44VHL-30 MMM

Jld4vd1-3a




g 98 61e 00 o8l (12 00 oeL S0 a0 £28 g 00 o0 00 00 % [B10 1

Zee 89, 0c 12 00 gaL a0 664 L'og 00 00 00 % Luddy
625 0ge b5 69} 0 =03 92 0 69 b1 0 LAl e 0 0 0 0 [€10 1 pueIs)
iFL B89 51 8 0 gl 6 0 2 £9 0 IS 2l 0 0 0 0 [elol
62 €1 g m 0 S t ] ¥ ' 0 ol 1 0 ] 0 0 Wd G50
3 02 ¥ 91 0 5 v 0 ! ol 0 Ll § ] 0 0 0 A 0850
rid 02 5 g1 0 ¥ k4 0 2 8l 0 ¥L ¥ ] 0 0 0 Wd S50
ge St 0 gl 0 FA z 0 0 8l 0 ] z g 0 0 0 Wd 0350
gtl 05 L 8e 0 Ja} 8 0 6 Bl 0 Ly 8 0 0 0 0 [EloL
e Lt 1 ok 0 S £ 0 F EL 0 FE 0 0 0 0 0 Wd S¥10
82 ¥l r ! ] € Z 0 ! L 0 6 2 0 0 0 0 Wd OE+D
62 L g 5 ] v 4 0 Z 14! 0 ]} v 0 0 0 0 W GLPD
2 ¥l v ol 0 g I 0 14 el 0 kL 4 0 0 0 0 Wd 00+0
8zt 05 ! o ] 628 g 0 v 14 0 Ly 8 0 0 0 0 [elol
oe zl ¥ ) a ) 2 0 v 7 0 ol 2 0 0 0 0 WY SIe0
62 6 2 l 0 6 ! 0 8 L 0 L 0 0 0 0 0 WV 0S80
e Ll 98 H 0 9 ! 0 S VL 0 6 2 0 0 0 0 WY 5480
Ge 2l 2 01 0 8 I 0 L gl 0 H v 0 0 0 0 WY 0080
gel 25 =1 Ji3 0 g8 b 0 62 €9 Q 8 gl 0 0 0 0 [BI01
£ Il ¥ €l 0 g A 0 g vl 0 o4 2 0 0 0 0 WY St20
P 6 A L 0 8 0 0 8 Sl 0 o1 g 0 0 0 0 WV 0E:£0
e el g 8 0 8 L 0 l kL 0 6 z 0 0 0 0 WY SL:20
lE gk ¥ 6 0 kL 2 0 6 gl 0 6 4 0 0 0 0 WY 00:£0

0l 0t oL 0l 0L 0} 0l 0l [ gl ot 0l lgoey
ol Wy [eoL ddy [wbiy [yl 31 eol ddy [wby  [ruyl ¥ g0l ddy Jwbiy [yl ¥ 1oL "ddy [ Wby iy L (T2 aw] pelg

punogise3 punogquuoN puUNoGisamm punoquinog
BAY UOIMEUNG] pY JojAel Ay Uome|UnQ) N
[elolelilos -pejul 4 sdnoigy
. oON ebed
800¢2/1/G : 9leq HEIS
80000000 © °2poD °2lUs valHO1d ‘ALNNOD YISNIOA
uome|ung @ JojAe] 80 : SWeN 9|i4 dAV NOLMVTINNQ 1V GY HOTAVYL

WODOI44vH1-30° MMM
Old44vd1-3d



el

Lo

oo

8'es
oool

caog

oog
o0
e
<

=t

FsL 0
0ok O
0

—

ooa

oo

_ it

coo

L
000l

(=¥

coo
oo
oo o

L'EZ
000

==
<
&

l

occo

00
00

% Bl L
oz, Louddy
[ele] puBID

[elel

o0 vt

oD

NOoO™N
ocoo o

—oo

—oo

ooo
oo L]

ocoo [

oo o

oo o =)

Wd 0E:G0
Wd SL:G0
Wd 0050

101

— —|0d

= |

[ o] [ [ =R <
oo OO0 =

o |
o olc

—
Q

— O

lo

OO0 OOoO0 O

- O

o OG oo o =1

oo
oo

Lk

o oo

[l L) oo o

o oo

o o|lo

oo SO -

lo

o Qo S L]

=g =]l Lur e o) o]
(=]l CcCoo Q

oo for o v} o

(=1

Wd S0
Wd 0e'+0

B30 L

L B o

—

(=R
oo

~—

Ll =]

0

oo

oo

0

0

oo

WV §1:80
WY 00:80

el

—

QL oo O

0
(

—

Qo Qo ]

o o0 <

oo

0

0
0

Qe oo O

oS

0

=]
Q0 oo

0

Lo ] av]

WY St-20

o oo oo (o

ol ol ol

< oo L L]

L ol

ol

o L]} oo <

o ol

L] Sy Qo L]

‘L

04

ol ol

0l

1010

[El0L
pill|

oL
ddy

sped [wby |(nugl |47

el
ddy

spod | by

nay

[E101

spad by | ruyl

HeT

[BloL
‘ddy

sped |wbiy |yl

e

auill velg

punoqiseg
BAY LOWMEILNG

PUNOGULGN
PY IolfeL

pUnNCOISBM
BAY uomE|LNg

punogquinog
v

{: o\ efied
8002/1/5: oleq MUelS
80000000 : epod 8lS

uowejung @ JojAe) g0 eweN 2|4

spad -pejuld sdnoigy

vaiHo1d ‘"ALNNOD VISNIOA
JAY NOLMVINNQ 1V dH HOAV L
WOD OIlddvHL-30 MMM
Olddvd1-3d




Sl 00 g'1Lr L5 6L 59 00 7'l 'y g9l 82 00 00 00 00 00 % [B16L
00 088 021 G2 00 S/l LLE 629 00 00 00 00 o, youddy

£65pl 5869 0 018 bes gpiLl L¥6 0 102 o159 vive 9680 O 0 0 0 0 [E101 puUBID)
S60P gLlz 0 2561 vl | EE2 61 0 8t ovil 205 AN 0 0 0 0 B0
668 glv 0 vEr X7 I'eg o 0 6 89g 108 292 ] 0 0 0 0 Wd G150
8201 ovs 0 S0S g | 8L 99 0 zl oL {8} S62 ] 0 0 0 0 Wd 08:50
orLlL L8s 0 525 95 P ¥ 98 0 g §16 ¥e4 Lge 0 0 0 0 0 Wd GL:SO
8201 0es 0 88F A | o5 iy 0 6 2sb ori 908 ] 0 0 0 0 Wd 00:50
ggse 2L 0 9GSl L) 822 S8t 0 £ £E91 12 ¢l 0 0 0 0 0 [B10.L
Gee 29b 4] 518 244 gc |24 Q cl FAN Sel 282 0 4] 0 0 0 Wd S +0
oL6 oty 0 6.E IS 99 95 0 oL Py A 062 0 ] 0 0 0 Wd 08:t0
568 6Ly 0 vRe ) £9 25 0 Ll sy 0zt £62 0 ] 0 0 0 Wd SLi¥0
8rs 9Ly 0 vi€ 2y cb £ 0 ol &8¢ 501 ¥82 0 1] 0 0 0 Wd 00:+0
0zee 2arl 0 LLEL Sv2 8ze 5.2 0 £5 0g51 029 016 0 0 0 0 0 B0l
en 8.t 0 ] 25 L 99 0 Ll 662 A 28l 0 0 0 0 0 WY S+'80
598 Zl¥ 0 vGe 85 06 i 0 cl £9¢ ¥el 622 0 0 0 0 0 Y 0E:80
808 26g 0 162 55 69 ¥S 0 I 88¢ BrL 682 0 0 0 0 0 WY 51:80
268 0zg 0 She g/ 26 8L 0 vl o8t 022 092 0 0 0 0 0 WY 00:80
0656 0£9} 0 9/61  $S2 656 262 0 9 L1091 808 £6Z 0 ‘D 0 Q ¢ [eloL
676 0sE 0 vae 89 R g 0 It L6V ize YE] 0 0 0 0 ] WY 520
£26 cip 0 LE8 9L 16 9/ 0 Gl 61 222 461 0 0 0 0 o WY 08:£0
806 oz¥ 0 voe 95 I8 9/ 0 St 168 L0Z 961 0 0 0 0 v WY §1:£0
oLg vy 0 16g 95 S/ 55 0 0z 88z 851 o8l 0 0 0 0 0 Y 00:20

“l [ 0l 0F 01 [O'L 0L o'l ! o'l 101 Ot ! 101584

TElol Wi | @l ddy By [l yeq JE101 ‘ddy [WBH_ [niL s [Blol ddy [WBrd  [ruul (Yo Elel 'ddy [ WhH [yl uel awl el

puncqIse PUNGqUHON PUNGOISSM, PuUNoqUinos
Py JojdeL sdwey gnN S6-| Py fo)fe), /N
[erralloD - Se|lqouolny -pejulld wa:o..@
1 : oON ebedq
800¢/8/S : 91eqg HelS
£0000000 - 8poy 9lg VaIidO1d ‘ALNNOD VISNTOA
J0/Ae] @ YHAN S6|: SWeN 8| 04 HOTAVL 1V SdNYY 8N 56-

NODOI44VH1-3a MMM
0l44vd.1-34



5080 052°0 L2870 10j0e4 sEad
185 0 625 9g 8l 99 0 Al Sl YEL K} o 0 0 0 ] ewnjoA,
Wd §1:60 Wd 0£:50 Wd §1:50 ) yBiH
9060 lojor 4 yead
orLlL L8S 0 e 85 b 9g 0 g SlS ¥EL Leg 0 0 0 0 0 BUIRIOA, G160
00 L'26 62 58 00 Sl 562 50/ 00 00 00 00 ueolad
el £012 0 L861 991 vEZ €61 0 R ¥6LL 0eg ¥921 ] 0 b 0 0 aWINoA
Wd S0 uoNossIsiu|
| JO | ¥ead - Wd 00:90 01 Wd 00:0 Wol4 JNOH yead
668’0 2260 Z060 Jojoed yead
(17244 0 ¥9€ ag 201 S8 0 ZL 6% 122 0lg 0 0 0 0 0 SwNop
WY S1:£0 WY Gb10 WV Sb'20 WY 00:St:9 "W yBiH
2960 10}oe4 yeed
616 0ge 0 ¥82 29 FAH]! 58 0 il 6% 122 0.2 0 Q 0 0 0 awWn(oA G420
00 g'18 Z8l 9'e8 00 zot §'8F 515 00 00 00 00 usoied
29t €051 0 (115741 £/2 9/g Sl 0 ;] €621 0.8 £26 0 0 ] 0 0 awnoA
WY GL:Z0 uonoesiay|
1 4O | Yead - WY 00°60 01 WY 00:£0 Woid INoH yeed
[Elol W [Elel ddy [yBig [rugl [ J9] [EloL ddy [whd [yl [ueT [Elo)l 'ddy 396l [nm1  [us] Blol ddy [y [nigf [uo [ swil Jelg
PUNCGISES punoqulioN PUNOQISOM pUNRCALENeg
pH JoifeL sdleey gN 56+ PY JoifeL VIN
oN sbed

8002/8/G - ejed UElg
£0000000 : @po) 8Ng

J0/Ae] @ HEN G6 | : SWeN 3|4

vaido1d ‘ALNNOD YVISNTOA
ad HONAVL 1V SdINVY 9N S6-
WOD OId4dVHL-30" MMM
J14dvHd1-34




£es 00 ey o g g'g 00 92 9'8g 22l ¥'92 00 0’0 00 00 00 % [€10].

00 €16 .8 629 00 1'2e 91e +'89 00 00 00 00 % Yoiddy
Gve ¥81 0 $9) 91 82 61 0 6 | EEL FA 6 0 0 0 0 0 jelo] puesn
18 G 0 £F 2 G £ 0 2 LE 0l 12 0 0 0 0 0 (e1ol
61 [ 0 6 0 F 1 0 I 8 F2 9 0 0 0 0 0 Wd 750
02 kL 0 oL L z 3 ] ! L L 9 0 0 0 0 0 Wd 0£:50
61 zh 0 b L 0 0 0 0 L z g 0 0 0 0 0 Nd 8160
£2 el 0 £l 0 b b 0 0 6 S 4 0 0 o 1} 0 Wd 0050
86 6 0 8 L LE L 0 4 14 Gl e 0 0 0 0 0 101
€2 6 0 B 0 ¥ 2 0 7 0t v 9 o 0 0 0 0 WNd SF¥0
7 b 0 b 0 € 2 0 b th 4 6 0 0 0 0 0 Wd 0E+0
52 6 0 6 0 L L 0 0 Sl g oL o 0 0 0 0 Wd S1+0
7 ] 0 6 b £ z 0 L gl v 8 e 0 0 0 0 Wd 00:+0
58 34 0 a4 g g g 0 L 0e L 61 0 0 0 0 0 |30 L
61 b 0 oL 1 1 L 0 0 L } 9 0 0 0 0 0 WV S¥'80
22 4 0 oL 4 £ z 0 L L 2 g 0 0 0 0 0 WY D€:80
0z Zl 0 Ll I 0 0 0 0 8 v 4 0 0 0 0 0 WY §1:80
vz vl 0 £l ! z 2 0 0 8 4 14 0 0 0 0 0 WY 00:80
L8 19 0 e 8 9 4 0 Z ¥ 9 gl 0 0 0 0 0 1ol
(73 €k 0 1 } F I 0 b L F2 g 0 0 0 0 0 WY S¥°20
9l b 0 oL 1 0 0 0 o g L v 0 0 0 0 0 v 0E20
¥ gl 0 Lt 4 2 4 0 0 '9 b g 0 0 0 0 0 WY G120
z2 vl 0 oL 4 2 } 0 b 9 2 14 0 0 0 o 0 Y 00:20

0’} (1 0l ol [0k ol 0l 0’} [0 0L ol ok 10084
BI01 W |0l ddy (b |yl | §e oL ddy Twby  niul 387 flol ddy Wb  [niyl yeT ol ddy [Why [yl yeT CTRET

punogses PUNOGULION ! punogisem punogineg
PH JoideL sdwey an g5+ _ Py 1o YN
fellewWLUIos -pejuld sdnoigy
£: ON ebed
800¢/8/G : 9leq LelS
. [4
£0000000 - °poD alg YaigO1d ALNNOD VISNTOA
01ie] @ YEN G6 | : Swep 9|4 04 HO'1AVL LV SdAvH 9N S6-}

WNOD'OI4dvH1-30° MMM

Ol4dvd1-3d




% [E10L

o0 00 00 00 00 00 00 00 00 00 00 00 % Yoiddy
0 0 0 0 0 0 0 0 0 0 o 0 0 o 0 0 0 [E301 puEID)
ot 0L 0l 0} 0l ol oL oL i o1 oL 0L iopey
B0l W [eo] ddy (b [nagL e Bl ddy [wBiy  [nyL TER| @0l ‘ddy ybey L ey [elof "ddy | wbid YL uel s} Uelg
punoqiseg purioqyloN puncqisam pLnoquinog
py oke] sdwey gN G&- Py Joife ) V/N
spad -Pajulid sdnoJey
¥ : opN abed
8002/8/G - °leQ HelS
. [
£0000000 : 8p0D 8l validO13 ALNNQOD VISNIOA

l0|Ae] @ HGN S6: SWeN 814

dH HONAVYL 1V SdiAVY 8N S6-|
WO O1ddvd1l-3a MMM

2l4d4vd1-3d




£'8g g€ 6Pt 00 00 00 0’0 00 L'¥E o0 L'68 9'g 022 oL 00 002 % [B30)

16 606 00 a0 00 00 00 0v8 09l 8'G2 00 kA 24 % Loiddy
50421 (W2:14 eby gzby 0 0 0 0 0 SoPt 0 669¢ 90 62YE £88 0 avse [Blol puelD)
9988 902} 08 ozl 0 0 0 0 0 Z0EL 0 LL0L 162 85gt i88 0 LOQL 2101
ove 0lE 92 ¥82 0 0 ] 0 0 652 0 gz o¥ (WE 3 0 002 Wd S50
Les 282 12 L9z 0 0 0 0 0 662 0 552 by 0gg ¥8 0 992 Wd 0850
013 162 8l g/2 0 0 0 0 0 yoPb 0 8ce 99 2y oo} 0 2ie Wd §L50
886 gee 5l 80¢ 0 0 1] 0 0 ave ] g9z S/ 52€ 201 0 £22 Wd 00:50
65E€ ESLL S6 BS01 0 0 0 0 0 5621 0 5L0L 0ge L6 962 0 5.9 2101
£eg GBz €2 2lz 0 0 0 0 0 982 0 2€2 ¥S 252 7 0 8/} Wd S+
558 2l2 8l ¥52 0 0 0 0 0 12e ] 092 L9 292 S8 0 i1 Wd 0S40
a8 g0g ze ¥ 0 0 0 0 0 6LE ] L9 8S 922 v9 0 2ol Wd S0
€28 £82 gz Laz D 0 ] 0 0 608 ] 292 i ez gL 0 8gl Wd 00:+0
1842 621 il 20L1L 0 0 0 0 0 066 ] 658 LEL 86¥ Szl 0 £/¢ [Bi0,),
L9 GEE zZe £0E 0 0 0 0 0 /61 0 191 9g 501 JEq 0 8l WY SPi80
2EL 19€ Be 62€ 0 0 0 0 0 682 0 £02 o€ 9zl e 0 6 WY 0£:80
589 162 ge 192 0 0 0 0 0 292 0 LE2 LE azl 0€ 0 96 WY §£:80
£89 052 (04 602 0 ] 0 a ] i 262 0 ¥92 82 ¥l og 0 colL WY 00:80
£ri2 £92lL L2k grLL 0 0 0 0 0 | a8 0 $52 yeL 209 501 0 26F [e1oL
ek 092 ge [Frd 0 0 0 3] ] | 062 0 £92 £g 51 g2 ] ZEl WY S¥:20
£69 gze 92 662 0 0 0 0 0 2L 0 €8l 62 a5l 5 0 £21L WY 0£:20
089 opg €€ £1¢ 0 0 0 0 0 902 0 LEL G6 8zl e 0 £01 WY G120
£59 Zet i 508 0 0 ] 0 0 ol 0 el 12 191 z2 0 BEL WY 00:20

[l ot o't ! ol oL o1 0’1 oL 0k ! 0} 10108 ]
[E10L ‘W [ =0] 'ddy [ybiy gy ueq [e101 ddy | b gL e [elol ddy 1iybiy nyL [ ye rejol ‘ddy [ by YL e suwl] Melg

punogiseg PURGaULON PUNCQISM puUnoquiNog
pY Joie] ¥iN py Joiie ) sdwey g3 66-|
[Bl2J8WLIDD - seqowolny -pejulld wn_:th
| - ON abed
800¢/8/G : 9ieq Uelg
. [
20000000 - 8pod 8ls YaidO1d ALNNOD YISNIOA
JolAe] @ HaS S8 | . sweN 9|4 04 HOTAVL 1Y SdINVH 95 §6-|

WODDid4VHL-30° MMM

Oldd4vd1-3d




£E6°0 908'0 y2e'o 01984 yesd
£28 gl 80€ 0 0 0 0 0 ¥o¥ 0 gee 99 2Ly 00l 0 FALS awnjop
Wd 00:S0 Wd §1:60 Wd S50 Ul yBipy
£80 icjoe4 yead
2011 162 8l £/2 0 0 0 0 0 ¥O¥ 0 gee 99 Zly 001 0 zie swnjop S1:50
99 ¥'e6 00 00 00 00 00 £z8 L g9z 00 LEL usdIBd
298¢ 9021 08 9zl 0 0 0 0 0 20EL 0 L1201 1£2 gsel 25€ 0 10GL awnjop
Ald 00:G0  UDRCSSIO|
150 | ¥ead - Nd 00790 ©1 Wd 00:+0 Wold JNcH Yesd
0og'a 02670 9480 Jojoed yeed
198 ae 62E 0 ] 0 0 0 962 0 €02 e .51 52 0 zel BLUNICA
WY 0£:80 WY 00:Gb:9 WV 51120 WY S#:20 Wy yBiH
L9680 101084 yead
2es 498 =1 625 0 0 0 ) 0 662 0 £02 9¢g 92! 2t 0 6 awIn(oA NE:80
8zl z8 00 00 00 00 00 z'98 81l ¥22 00 94 Wweed
£Lez viil oSt ¥20L 0O ] 0 0 0 680L 0 196 8zl 0sS ezl 0 22¥ awnjop
WV 6P:20  UOROasau)
110 | HE2d - WV 00:60 01 WV 00:20 Wol] InOH yead
[Tl Wi [relel ddy (1B gl [ 4@ ol "ddy [gby [ruul  [ue] Bl ‘ddy Twb Tyl [weq BIoL ddy [Wbig [AgL  [ue] BUIlL UEI5
punoqIse PUMCGUIION PUROTISSA pUNGQOINOS
P JoAe ) ViN Py Jojfe), sdwey g5 56|
2. ON ebeyq
800¢/8/G . 8leQ MEIS
c0000000 ° epo) alg YaidO1d ‘ALNNOD VISNTOA
lo/he| @ HAS G6 | : SWEN 3[4 a4 HOTAVL LV SdINVYH 9S S6-

WO DI44vH1-30° MMM

2l4dvd1-34



Y zl S 00 00 o0 00 0'0 L'68 0’0 £'9¢ ¥e gLl ALY 00 £2! % [BIOL

62 1’46 00 00 (s34] 00 00 516 g8 862 00 zoL % youddy
T 661 v g€l 0 0 0 0 0 62} 0 811 Ll 15 al ¢ or {2lo] pueIn
6L £E ! ze 0 0 ] o 0 43 0 1e ¢ 2l g 0 L [0l
02 8 0 8 0 0 0 0 0 8 0 8 0 v z 0 F2 Wd G50
02 6 0 6 o 0 0 0 0 01 0 8 z 1 0 0 L d 02:50
02 6 i 8 0 0 0 ] 0 L 0 9 b ¥ 2 0 z WNd S150
61 L 0 L 0 0 0 ] 0 6 0 6 ) £ ! 0 z Nd 00:50
0L a2 0 82 0 0 0 0 0 ae 0 2 2 ! g 0 L 2oL
02 g 0 3 0 0 0 0 0 8 0 8 ) v F2 0 Z Wd SF¥0
Gl 8 0 8 0 0 0 0 0 14 0 v ) 1B b 0 Z Wd 080
0z L 0 L 0 |0 0 ] 0 oL 0 8 z e 2 0 } Wd §1:40
Sl g 0 S 0 10 0 0 0 8 0 L I g o 0 4 Wd 00:%0
cg | PE 1 g€ 0 0 0 o} 0 | 1€ 0 g2 £ 02 4 0 gl [£10.L
6t 6 t 8 i} 0 0 0 0 9 0 g } ¥ g 0 F iNv St'80
ez 8 0 8 0 0 0 0 0 6 0 8 | 9 } 0 g NV 0£:80
kA B 0 8 0 0 0 0 0 L 0 L 0 9 I 0 g Wv SL'80
4 |6 0 6 o 0 0 0 0 6 0 8 I 4 0 0 v NV 00:80
16 b z i 4 0 0 0 0 0 ve 0 ze z £l £ 0 0L oL
7] zl 0 zL 0 0 ] i} 0 oL D 6 I £ 1 0 F3 WY St'20
2 b I oL 0 0 0 0 0 8 0 8 0 £ ! 0 2 WV 0€:£0
Ft 2l | LL 0 0 0 0 0 8 0 L } Z 0 0 2 WY S1:20
22 6 0 6 0 0 0 0 0 8 0 8 o g 1 0 v NV 0020

0t [ 0L o'l oL 0l 0l 0L oL 0L 0’} 0’1 5]
Flol W] (el ddy [gbld [yl | uen Eol ddy (Wb [yl |[ue] o) ddy (Wl g1 [1e] ol ddy (B [yl yeT el L Leig

punogises PUNSqUHON PUNOGISSAL DUNOQUINCS
Py J0iEL ¥/IN PY JolieL L sdwey g3 S6-1
[EIDI8WLO) -pejuli4 sdnoicy
g£: oON ebed
800¢/8/G . 8leq MelS
¢0000000 : 9poD 8lis YaAidO14 "ALNNOD YISNIOA
l0lfe] @ HES G6|: oweN e[ ad HOTAVL 1V SdINVY gS S6-

WO OlddvH1l-3a° MMM
old4vdL-4d



Y (BT,
00 00 00 00 00 00 00 00 00 00 0’0 00 % Uorddy
o ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [elo} puein
ol 0t 0l o'l oL 01 ol 0l 0l oL 0l [ 10jo8
E301 Wi |fetol ddy [Jubig gl [ueT Ewol ddy [Why [muylr  [ye7 Elol ddy [Wbiy (gl [ye7 ol ddy [wliy [yl [§97 swil UEIS
punrcqisex PUNSqUIION punoqise s punoquyincs
PH Jofe L YN PY Jojde L sdwey g5 66+
sped -pejulld sdnoig
oN abed
8002/8/5 - ele( Lels
¢0000000 : 8poy sls YaigO1d ALNNOD VISNIOA

J0/fel @ UGS G6 |- owWep a4

ad HO'TAVL 1V SdINVYH 95 S6-|
WODO14dvH 1-30° MMM
Olddvdl-3d




APPENDIX B

EXISTING SIGNAL TIMINGS
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APPENDIX C

SYNCHRO & SIMTRAFFIC PRINTOUTS
(Existing Volumes)



EXISTING VOLUMES AND EXISTING GEOMETRY



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 8/7/2008

A ey ANt AN} S

"e Configurations

S  [CU Level of Service
¢ Cntlcal Lane Group
SR 421 at 195 Interchange Area - Existing Conditions Synchro 7 - Report

Kimtey-Homn and Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
18: SR 421 & I-95 SB Ramps 8/7/2008

HCM Volume Capauty ratio

Achiated Cycletengticls) - .. . - 1400 Sumcflosttimefs) - 110
Intersection Capacity Ut:llzatlon o T81% ICU Leve! of Service o D
Analysis Period {min) . D - SO :

¢ Ciical Lane Group

SR 421 at 1-95 Interchange Area - Existing Conditions Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 4



HCM Signalized Intersection Capacity Analysis
17: SR 421 & |-95 NB Ramps 8/7/2008

Ay v AN ALY

nConﬁ urations
1900 1900

190 1900

Peak-hourfactor PHF 074 092 092 09 08 091 085 0@ 073 0% 082 082

Suim-of last time: {s)-
ICU Level of Ser\nce

Arfab{szsPenddimmi. 5
¢ Critical Lane Group

SR 421 at I-95 Interchange Area - Existing Conditions Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



HCM Signalized intersection Capacity Analysis
3: SR 421 & Taylor Branch Rd. 9/12/2008

TF** P'\

oume yph) o
Ideal Flow {vphpl) 1900 18
Total Losttmeisy 70

Lane Utll. Factor

Uniform. Dé!ay a7 22 o 514 73545 473

HCM Volume to Capactty ratlo _ Q. ?U ) _
Actuated Cyde Length (s) 1400 Sum of lost time () *. 170
Intersection Capacity Utilization - 86.2% ICU Level of Service - C
Anatys;s Penod{mm) L e 15 . - - .

¢ Critical Lane Group

SR 421 at I-95 interchange Area - Existing Conditions Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 2



Synchro Queue Report



Queues
1: SR 421 & Williamson Blvd 8/13/2008

#

Queue showrn is m

SR 421 at |-95 Interchange Area Existing Conditions Synchro 7 - Report
Kimley-Homn and Associates, Inc. Page 1



Queues
18: SR 421 & |-95 SB Ramps 8/13/2008

- N v T M4

1234

ah )

~ Queu

SR 421 at I-95 Interchange Area Existing Conditions Synchro 7- Report
Kimley-Hom and Associates, Inc. Page 4



Queues
17: SR 421 & |1-95 NB Ramps 8/13/2008

Queue Len_gﬂi fQ:_Sttf(ﬁ)

SR 421 at 1-95 Interchange Area Existing Conditions Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



Queues
3: SR 421 & Taylor Branch Rd. 9/12/2008

F‘kir \

ane Group Flow (vph) 634 180 1740 499 115
vicRaio. - 086 040 075 047 078 032 -
Control Delay 89 07 754 87 633 99
IR 400 .. 00 - D4 0.0.. :.:0.0.
07 754 87 633 99
o 159 13 226
n3 26 U7
Tum Ba Lenglh (ﬁ) 20 250 00
2744515887 313 3678 991

SpilbackCap Reductn. - - = 0 708 g d :
Storage Cap. Reducth o 0o 0 0 0 :
Reduced vieRatio; - .. 07% 040 -058:. 054 050 023 . :."

SR 421 at |95 Interchange Area - Existing Conditions Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
Existing Conditions 8/21/2008

Summary of All Intervals

nd Time . :1

Total Time (min} 20
Time Recorded {min) 15
# of Intervals 2
# of Recorded Intvls 1
Vehs Entered 1684
Vehs Exited 1381
Starting Vehs 281
Ending Vehs 584
Denied Entry Before i
Denied Entry After 80
Travel Distance (mi) 1451
Travel Time (hr) 109.5
Total Deday (hr) 68.4
Total Stops 3113
Fuel Used (gal) 624.5

Interval #0 Information Seeding

Start Time 6.5
End Time 7:00
Total Tima (min) 5

Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information Recording

Start Time 7.00
End Time 715
Total Time (min) 15

Volumes adjusted by Growth Factors.

1381

ehs Exited

Starting Vehs 281
Ending Vehs 584
Denied Entry Before 6
Denied Entry After 60
Trave! Distanca (mi) 1459
Travel Time {hr} 109.5
Total Delay (hir) 68.4
Total Stops 3113
Fuel Used {gal) 624.5
SR 421 at 195 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
Existing Conditions 8/21/2008

1: SR 421 & Williamson Blvd Performance by movement

Delay fhr)

Delay / Veh (s) . ) .

Stop Delay {hr} 0.3 1.6 1.0 0.3 1.8 13 0.3
St DeliVeh (s) 234 M3 400 103 791 367 1863
Total Stops 28 116 70 68 146 129 47
Stop/Veh 070 089 033 224 083 078 106 078 067 180 103 084
Travel Dist {mi) 116 410 8.0 81 110 85 157 478 531 290 439 181
Travel Time {hr) 06 29 0.7 45 27 05 1.2 26 24 30 30 0.9
Avg Speed (mph) 19 14 14 2 4 10 14 18 2% 10 15 20
Vehicles Entered ¥ 135 30 92 119 a7 30 88 102 83 132 52
Vehicles Exited 40 127 28 85 118 54 33 81 Ly} 74 118 59
Hourly Exit Rate 160 508 112 340 472 216 132 364 404 296 472 236
Input Volume 146 544 112 546 819 171 107 339 349 314 507 178
% of Volume 110 93 100 62 58 128 123 107 116 94 93 133
Denied Entry Before 0 0 0 0 0 0 0 0 0 0 0 i
Denied Entry After 0 0 0 0 0 0 0 0 0 0 0 0

1: SR 421 & Williamson Bivd Performance by movement

Delay / Veh (s) 6290
Stop Delay {hr) 13.8
St DelVeh (s) 523
Total Stops 1010
Stop/Veh 1.07
Travel Dist {mi) 293.7
Travel Time (hr) 248
Avg Spead (mph) 12
Vehiclkes Entered 965
Vehicles Exited 928
Hourly Exit Rate arz
Input Volume 4132
% of Volume 80
Denied Entry Before 0
Denied Entry After 0
SR 421 at 95 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 2



SimTraffic Performance Report
Existing Conditions 8121/2008

3: SR 421 & Taylor Branch Rd. Performance by movement

Total Delay (hv) 30 04 13 26 21 01 95

Delay / Veh {s) 322 141 1210 247 588 71 337
Stop Delay ¢hr) 22 0.2 13 1.8 1.9 0.1 7.5
St DelVeh {s) 238 52 1141 173 548 70 264
Total Stops 226 23 46 198 113 25 631
Stop/Veh 067 021 115 053 088 086 0862
Travel Dist (mi} 379 110 141 1208 6.8 16 1922
Travel Timie (hr) 4.0 0.8 1.7 5.3 24 01 143
Avg Speed {mph) 10 14 9 23 3 12 14
Vehicles Entered B6 110 46 394 125 29 1070
Vehides Exited 313 104 M 3 130 29 951
Hourly Exit Rate 1262 416 136 1404 520 116 3844
Input Volume 1682 501 147 1629 446 98 4503
% of Volume 74 83 93 8 117 118 85
Denied Entry Before 0 0 1 2 0 0 3
Denied Entry After 2 0 0 1 0 ] 3

17: SR 421 & 1-95 NB Ramps Performance by movement

|eiay ) B} . T o L

Delay / Veh (s) 75.2 98 341 70 515 686 235
Stop Delay (hr) 0.6 0.4 241 0.0 0.1 1.1 43
St DeifVeh (s) 7.4 a7 231 01 478 655 159
Total Stops 24 3% 215 0 7 56 397
Stop/Veh 083 023 066 000 088 093 041
Travel Dist (mi) 28 462 368 108 25 163 1155
Travel Time (hr) 0.7 24 4.1 06 0.2 1.6 96
Avg Speed (mph) 4 19 8 18 15 10 12
Vehicles Entered 26 412 M 140 9 59 987
Vehicles Exited 3T M2 6 136 8 60 963
Houdy Exit Rate 124 1648 1264 544 32 240 3882
Input Volume 173 1952 1506 569 43 2001 444
% of Volume 72 84 84 96 74 119 87
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
SR 421 at 195 Interchange Area SimTraffic Report

Kimtey-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
Existing Conditions 8/21/2008

18: SR 421 & 1-95 SB Ramps Performance by movement

TotalDelay()) 20 00 10 56 51 00 15 152

Delay / Veh {s) 257 71 751 908 1084 187 2002 719
Stop Delay (hr) 1.6 00 09 4.8 4.9 0.0 1.5 137
St Del/Veh (s) 205 37 683 768 1052 147 1973 BT
Total Stops 130 3 3% 300 78 1 21 672
Stop/Veh o4r 017 081 134 046 100 ©78 075
Travel Dist (mi) 18.0 1.0 49 242 57 0.0 1.0 547
Travel Tima (hr) 24 0.1 1.2 6.2 54 0.0 1.6 167
Avg Speed (mph) 8 15 4 4 2 5 1 4
Vehicles Entered 275 18 48 246 173 2 32 1™
Vehicles Exited 2713 18 50 202 166 1 23 73
Hourly Exit Rate 1092 72 200 808 684 4 92 2932
Input Volurme 1124 83 240 1188 999 12 141 3768
% of Volume o7 87 83 69 66 33 65 78
Denied Entry Before 0 0 0 0 3 0 0 3
Denied Entry After 0 0 0 2 8 0 0 10

Total Zone Performance

Delay {hr) 74

Delay / Veh (s) 1059.2
Stop Delay (hr) 39.2
St DeliVeh (s) 876.7
Total Stops 2610
Stop/Veh 16.21
Travel Dist (mi) 656.1
Travel Time (hi) 65.3
Avg Speed {(mph) 10
Vehicles Entered 939
Vehicles Exited 47
Hourly Exit Rate 188
Input Yolume 16847
% of Volume 1
Denied Entry Before 6
Benied Entry After 13
SR 421 at 1-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, Inc. Page 4



Actuated Signals, Observed Splits
Existing Conditions 8/21/2008

Intersection: 1: SR 421 & Williamson Blvd

Movement(s) Seed WEL

ERTL SBT. EBL WBIL SBL NBTL

Maximum Green (s} 160 460 610 200 330 13.0 430
Minimum Green (s) 50 100 6.0 50 100 5.0 6.0
Recall None C-Min None None C-Min None  Max
Avg. Green (s) 160 436 634 134 460 154 430
g/C Ratio 011 031 045 010 033 011 0.H
Cycles Skipped (%) 0 0 0 0 0 0 0
Cycles @ Minimum (%) 0 0 0 0 0 0 0
Cycles Maxed Out (%) 100 100 100 0 100 100 100

0 0 0 0

Cycles with Peds (%) 0 0 0

. . (s): N
Number of Complefe Cycles : 6

Intersection: 3: SR 421 & Taylor Branch Rd.

Movement(s)Seved ~ SBT NWR SBL NBT NWL

Maximum Green (s) 880 400 280 570 400
Minimum Green (s) 150 6.0 50 150 6.0
Recall C-Min None None CMin None
Avg. Green (s) 1034 34 201 783 34
g/C Ratio 074 022 011 05 022
Cycles Skipped (%) ] 0 25 0 0
Cycles @ Minimum (%) 0 0 0 0 0
Cycles Maxed Out (%) 108 20 13 100 20

Cycles with Peds (%) 0 0 0 0 0

Average ): 140.0
Number of Complete Cycles : 5

SR 421 at |-95 interchange Area SimTraffic Report
Kimley-Hom and Associates, inc. Page §



Actuated Signals, Observed Splits
Existing Conditions 8/21/2008

Intersection: 17: SR 421 & I-85 NB Ramps

Movemeni(s) Served CEBT NBR EBL WBT NBL

Maximum Green (s) 1025 265 155 815 265
Minimum Green (s) 200 120 80 200 120
Recall C-Min  None None C-Min None
Avg. Green (s) 1190 198 109 1026 198
g/C Ratio 08 014 007 073 014
Cycles Skipped (%) 0 0 14 0 0
Cycles @ Minimum (%) 0 20 14 0 20
Cycles Maxed Out (%) 100 20 0 100 20

Cycles with Peds (%) 0 0 0 0 0

Average Cycle Length (s 140.0
Number of Complete Cycles : 5

Intersection: 18: SR 421 & 1-95 SB Ramps

s) Sont WB WB e . P

Maximum Green (s) 885 385 465 395
Minimum Green (s) 20.0 50 200 120
Recall C-Min  None C-Min None
Avg. Green (s) 885 185 631 305
g/C Ratio 063 014 045 028
Cycles Skipped (%) 0 0 0 0
Cycles @ Minimum (%) 0 0 0 0
Cycles Maxed Out (%) 100 0 00 100

0 0 ]

Cycles with Peds (%) 0

ge Cycle Lengt s): 140.0
Number of Complete Cycles : 6

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 6



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
Existing Conditions 8/21/2008

Summary of All Intervals

Start Time | £:55 655 65 655 655 6:55

End Time 715 7:15 715 715 715 715
Total Time {min} 20 20 20 20 20 0
Time Recorded (min) 15 15 15 15 15 15
# of Intervals 2 2 2 2 2 2
# of Recorded Inivis 1 1 1 1 1 1
Vehs Entered 1552 1612 1606 1665 1581 1603
Vehs Exited 1346 1261 1438 1361 1439 1370
Starting Vehs 284 283 381 REL) 306 319
Ending Vehs 490 634 549 648 443 558
Denied Entry Before 4 1 2 5 0 1
Denied Entry After 38 158 63 7 12 55
Travel Distance (mi) 1368 1333 1395 1410 1408 1383
Travel Time (ht) 93.6 1239 108.7 1156 g3.0 0.0
Total Delay (hr) 54.8 86.2 634 756 534 67.9
Total Stops 2482 2830 2888 3584 2814 2319
Fuel Used (gal) 571.6 6259 614.5 628.1 586.1 6052

Interval #0 information Seeding

Start Time ' 6:55
End Time 7.00
Total Time {min) 5
Volumes adjusted by Growth Factors.

No data recorded this interval.

Interval #1 Information Recording

Start Time 7:00

End Time 715

Total Time {min}) 15

Volumes adjusted by Growth Factors.

Vehs Entered 1552 1612 1606 1665 1581 1603
Vehs Exited 1346 1261 1438 1381 1439 1370
Starting Vehs 284 283 381 344 306 319
Ending Vehs 4% 634 549 648 448 558
Denied Entry Before 4 1 2 5 0 1
Denied Entry After 38 168 63 7 12 b5
Travel Distanca (mi) 1368 1333 1395 1410 1408 1383
Travel Time (hr) 936 1239 108.7 115.6 830 0.0
Total Delay (hr) 54.8 86.2 69.4 756 534 67.9
Total Stops 2482 2830 2888 3584 2814 2919
Fuel Used (gal} 5716 625.9 6145 628.1 586.1 605.2
SR 421 at I-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, inc. Page 1



SimTraffic Performance Report
Existing Conditions 8/21/2008

Total Zone Performance

Total L . L -

Delay / Veh (s) 1332.2
Stop Delay (hr) 422
31 Del/Veh (s) 1125.5
Total Stops 2501
Stop/Veh 18.53
Travel Dist (mi} 618.4
Travel Time (hr} 0.0
Avg Speed {mph) -597
Vehicles Entered 925
Vehicles Exited 43
Hourly Exit Rate 172
tnput Volume 16847
% of Volume 1
Denied Entry Before 1
Denied Entry After 5
SR 421 at I-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, Inc. Page 2



Queuing and Blocking Report
Existing Conditions 8/21/2008

Intersection: 1: SR 421 & Williamson Blvd

Directions Served L. T ® L T T R L T R L T

Maximum Queue (ft) 158 255 288 521 511 436 188 169 473 278 264 642
Average Queue (ft) 92 182 240 509 443 171 63 78 258 119 228 330
95th Queue (ft) 167 274 313 546 616 430 2m 179 466 284 30 673
Link Distance {ft} 1599 1599 1599 278 278 278 278 2766 1751
Upstream Blk Time (%} 82 4 0

Queuing Penalty {veh) 316 15 0

Storage Bay Dist {ft) 300 300 240

Storage Blk Time (%) 4 0 21 11
Queuing Penalty {veh) 20 0 142 53

Intersection: 1: SR 421 & Williamson Bivd

Directions Served
Maximum Queue (ft)

Average Queue {ft)

85th Queue (ft) 1
Link Distance (ff)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 750
Storage Bk Time (%)

Queuing Penalty (veh)

28808

Intersection: 3: SR 421 & Taylor Branch Rd.

Maximum Queue (ft) 461 464 497 180 252 729 M 711 222 233 282 263
Average Queue (ft) 243 241 276 69 158 246 280 213 157 192 148 128
85th Queue {f) 53 508 551 229 273 842 647 601 239 264 349 462
Link Distance {ft) 512 512 512 1657 1657 1657 242 645
Upstream Blk Time (%) 2 3 4 0 7 15 2
Queuing Penalty (veh) 18 21 27 0 0 0 0
Storage Bay Dist (ft) 200 250 500 500

Storage Blk Time {%) 13 0 2 18 0 7 15

Queuing Penalty (veh) 65 2 1 26 0 7 5

SR 421 at |-95 interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 3



Queuing and Blocking Report

Existing Conditions

82172008

Intersection: 17: SR 421 & I-95 NB Ramps

Directions Served L

Maximum Queue (ft) 255
Average Queue (ft) 135
05th Queue {ft) 272
Link Distance (ft)

Upstream Blk Time (%)

Queting Penalty {veh)

Storage Bay Dist (f) 650
Storage Blk Time {%)

Queuing Penalty {veh)

L
258
128
284

650

125

42
118
491

130

47
138
401

Intersection: 18: SR 421 & 1-95 S8 Ramps

(V]
—
=]

B o R

2.0

L
100
#1
92

330

R
157
89
163
1439

R
163
101
168

330

Directions Served T

Maximum Queue (ft} 228
Average Queue {ft) 133
95th Queue (ft) 23
Link Distance (ft) 130
Upstream BIk Time (%) 6
Queuing Penalty {veh) 25
Storage Bay Dist {ft)

Storage Blk Time {%)

Queuing Penalty {veh)

Zone Summary

T
215
142
233
130

30

T
302
180
298
130

2

83

30
25

578

687
491

427
847
4

M
158

192
184

76
287

197
190
201

79
287

183
185
229

75
281

Zone wide Queuing Penalty: 2284

SR 421 at I-95 Interchange Area
Kimley-Hom and Associates, Inc,

SimTraffic Report
Page 4



Actuated Signals, Observed Splits
Existing Conditions 8/21/2008

Intersection: 1: SR 421 & Williamson Blvd

Maximum Green (s) 160 460 610 280 330 130 430
Minimum Green {s) 50 100 6.0 50 100 5.0 6.0
Recall None OC-Min None None C-Min None  Max
Avg. Green (s) 160 426 644 161 448 152 443
g/C Ratio 041 030 o046 010¢ 032 011 032
Cycles Skipped (%) 0 0 0 14 0 0 0
Cycles @ Minimusn (%) 0 0 i 0 0 0 0
Cycles Maxed Out (%) 100 100 100 0 100 83 100

0 0

Cycles with Peds (%) 0 0 0 0 0

vera‘g (: 140.0
Number of Complete Cycles ; 6

Intersection: 3: SR 421 & Taylor Branch Rd.

Movementis) Served  SBT NWR  SBL NBT NWL

Maximum Green (s) 880 400 260 570 400
Minimum Green (s) 15.0 6.0 50 150 6.0
Recall C-Min  None None C-Min None
Avg. Green {s) 187 347 20 911 347
g/C Ratio 085 025 016 065 025
Cycles Skipped (%) 0 0 0 0 0
Cycles @ Minimum (%) 0 0 0 0 0
Cycles Maxed Out (%) 100 20 20 100 20

Cycles with Peds (%) 0 0 0 0 0

Length (s): 1400
Number of Complete Cycles : 5

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 5



Actuated Signals, Observed Splits
Existing Conditions 8/2112008

Intersection: 17: SR 421 & |-95 NB Ramps

Movement(s) Served EBT NBR FEBL WBT NBL

Maximum Green (s) 1025 265 155 815 265
Minimum Green (s) 200 129 80 200 120
Recall C-Min  None None OC-Min Nome
Avg. Green (s) 142 23t 137 950 231
g/C Ratio 082 017 008 068 017
Cycles Skipped (%) 0 0 14 0 0
Cycles @ Minimum (%) 0 0 0 0 0
Cycles Maxed Out (%) 100 40 29 100 49

0

Cycles with Peds (%) 0 0 0 0

Average Cycle Length (s): 140.0
Number of Complete Cycles : 5

Intersection: 18: SR 421 & 1-95 SB Ramps

Movemeniis)Served  WBT WBL EBT  SBL

Maximum Green (s) 885 365 485 395
Minimum Green (s) 200 50 200 120
Recall C-Min HNone CMin None
Avg. Green (s) 887 247 605 397
g/C Ratio 063 018 043 028
Cycles Skipped (%) 0 0 0 0
Cycles @ Minimum (%) 0 0 0 0
Cydles Maxed Out (%) 100 0 100 83
0

Cycles with Peds (%) 0 0 0

Average Cycke Length {s): 140.0
Number of Complete Cycles . 6

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 6



EXISTING VOLUMES
AND COMMITTED GEOMETRY



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 8/712008

A T N . A

Lane Conﬁguratlons )

o013

_____ | c0.10
BRI Y- |
0.51__ 047 013 076 080
2100 100 1.00
X3 88 78 . 88
656 519 666 568
60.2
T

: Bum of lost time (s} 1
Intersechon Capacrty Uhlrzailon ) 68_ 4_% _ICU Level of Service C
Analysis Period {min) C . 15 : S

¢ Critical Lane Group

SR 421 at I-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
18: SR 421 & 1-95 SB Ramps 817/2008

Py v ANt AN ]S

Lane Conf uratlons i
Volimsivb SR s < AL S T
Ideal Flow' \:phpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

¢ Criical Lane Group

SR 421 at 1-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Horm and Associates, Inc. Page 4



HCM Signalized Intersection Capacity Analysis
17: SR 421 & 1-95 NB Ramps 8/7/2008

R Y

LaneConf;gurailons _ o ._ 3 . _. “ “ “ N o
1900 1900 1900 1900 1900

093 09

944 _1400 163

Surn of Iost time (s)
ICU Level of Service

¢ Critical Lane Group

SR 421 at 95 interchange Area - Scenario 2 - Taylor at SR, 421 Signalized Synchro 7 - Report
Kimiey-Horn and Assodiates, nc. Page 3



HCM Signalized Intersection Capacity Analysis
3. SR 421 & Taylor Branch Rd.

9/12/2008

\

0.18

3.0

0 250
30 .. 258 ..

ol 18"
FR ) 5.9 . i ’

v;"nanoprot”:"__'_'____ o c014
visRatioPerm 1

vic Hallo

Progression Factor 118 100 100 100 100

Laemnemalm d& 09 g5 Ho &4 -5-.@: -

Delay (s) 50 05 691 76 609

. Gl 0.72. 044 0.78 N
wormDelay, dt - .. 205 - g-g 584 .. 72 . 548

193 132 56

1.00
od
48 0

001

0.07
478

HCM Volume to Capacrty ratlo - {J.E:'{ “

Actuated GydleLengh ts) - .~ 1400 . Sumoflostime(s)..
Intersection Capacity Utlllzatlon _ 67.1% ICU Level of Service

Analysis Periog{min} -~ - - 15.
¢ Critical Lane Group

SR 421 at I-85 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized

Kimley-Hom and Associates, Inc.

Synchra 7 - Report
Page 1



Synchro Queue Report



Queues
1: SR 421 & Williamson Blvd 81132008

g

Queue Length 95th (ft)

?;;w

"~ Queue shown is maximum after two cycles.

SR 421 at 1-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 1



Queues
18: SR 421 & 1-95 SB Ramps 8/13/2008

Queue Length 95th

st (it

SR 421 at I-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 4



Queues
17: SR 421 & 1-95 NB Ramps 8/13/2008

SR 421 at 1-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



Queues
3. SR 421 & Taylor Branch Rd. 9/12/2008

tor ot N

Lane GroupFIow (Vph)___ 539- | 2" Q 105 '
vicRatio -~ <4 3 0r2 0 073 030 -
Controi Delay o

_‘103_

SR 421 at |-95 Interchange Area - Scenario 2 - Taylor at S.R. 421 Signalized Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 1



SimTraffic Single-Run Report



SimTraffic Simulation Summary
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

Summary of All Intervals

End Tme

# of Recorded Intvls
Vehs Bﬂm:eﬂ*‘

Denied Entry Aﬂer: | g

Travel Distance (i) 1570

Travel Time (r) . 80

Total Delay (hr) R % &

TowlStps 2188

Fuel Used (gal} = 8104

SR 421 at i-95 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

1: SR 421 & Williamson Blvd Performance by movement

Total Delay (hr}

Deniedh En1ry After

1: SR 421 & Williamson Blvd Performance by movement

Total Delay(h) 128

Denied Entry Aﬂerl" o

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 2



SimTraffic Performance Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

3: SR 421 & Taylor Branch Rd. Performance by movement

Total Delay (hr)
...“ : . 312._3‘

) : 3 48 106
o305 18 R9 CRE 04
416

132

Houry Exit Rate 180 52 1% 12 416
%

Denied Entry After 1 0 0

17: SR 421 & 1-95 NB Ramps Performance by movement

SR 421 at |-95 Interchange Area SimTraffic Report
Kimfey-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

18: SR 421 & I-95 SB Ramps Performance by movement

Avg Speedfinp
Vehicles Entered
Vehich

% |
ied Entry After 0 0 0 0 6 0 0 6

Total Zone Performance

[g_talﬁlf.}elay (hr)

of Volume

Pt

Denied Entry After

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 4



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

Summary of All Intervals

Start Time ] 455 4_55 455 55 455 485

Fuel Used (gal) . 6454 5602 6218 5716 6042

Interval #0 Information Seeding

1 624

Fuel Used (gal) 6133 B454 5602 6218 5716 6042

SR 421 at 1-95 Inferchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

Total Zone Performance

5

Total Delay (hr)

Total St

Denied Entry

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 2



Queuing and Blocking Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

Intersection: 1: SR 421 & Williamscn Blvd

Directions Served

Link Distance () e 2761 om0

gt Gueue (f) T
e Queue {f) 101 158 172

1557

o

=

]

Storags Bay Dis ) IR a0 g
Storage Bk Time (%) 0 0 0 1
QuedngPenaltyvet) . 49 2 3 1

~

SR 421 at 1195 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 3



Queuing and Blocking Report
Scenario 2 - Taylor at S.R. 421 Signalized 8/21/2008

Intersection: 17. SR 421 & I-95 NB Ramps

Link Distance {f)
Upstream: Bk Time: (%) . <+,
Queu y (veh)

Zone Summary
i Penalty: 4153

SR 421 at 195 Interchange Area SimTraffic Report
Kimiey-Hom and Associates, Inc. Page 4



EXISTING VOLUMES, COMMITTED GEOMETRY
AND RIGHT-IN/RIGHT-OUT
AT S.R. 421/TAYLOR ROAD INTERSECTION



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 8/7/2008

,»\.J,J

_ 1900 1900
B -
69

D 85
100

3351 3404

Clearance Time (s)
Velﬁeie;Eﬁieném@

) 50 .
RN %} s &9: g9 30
282 480

Uniform Delay, @
ngressmn Factor:
incremental Delay, d2

" HCM Level of Service

140.0 _. Sum of lost time {s) 29.0
68.4% - ICU Levelof Service” - : C

¢ Gritical Lane Group

SR 421 at 1-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis

18: SR 421 & I-95 SB Ramps

9/17/2008

Lane Conﬁguratlons

162 -

1900

095

1.00

o S

-

0
1900

t ~ >

g' .
1900

-

1900

999

1900

55
0.97

- 100

0.95

0.95

I <

1599

1599

Heavy Vehlc!es (%)

0.79

1471

%

o
oo o™

0%

0.25

oo o

00

0.25

0%

0.80

1248

1248

1%

025 0.8

0% 1%

140.0

1.00

1400

29.8

S 298

0.21

. 55 -

30

71.8

B - SIS
051

" s62

040
i -:3.5.5:;.

3.0

Free

Free
140.0

- 1400
1,00

v/s F!atlo Prot T

visRatio Perm

vie Flatlo _

007
0.0
1.00

132 0d

De!ay (s) 57 6 0.1

Levelof Service” . - . . B A

Approach Delay (s)

q.17

082

0. 81
123
54.8

0042 ‘

1392

¢0.36

0.90
392
1.00

79

471

1599

0.10
0.10

0.86
- 1400

78.1%

HGM.-Average Conmo{Dslay = - .
HCM Volume to Gapacity rafio

sted Cycle Length (s)
Intersectlon Capacity Utilization

ICU Level of Service 0

Analysis Period {min) A i5.

¢ Critical Lane Group

SR 421 at |-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out

Kimley-Hom and Associates, Inc.

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis
17: SR 421 & 1-95 NB Ramps 9/17/2008

O T 2 U B SR T 4

Total Losttime. (s) ; 55 40 55 55
Lane Util. Factor 01 100 100 0.88
Pt 100 100 o KR 085 100 - o 0850
Fit Protectad 085 10X S 1000 100 095 100
Satd. Flow {profy - 5085 8085 1583 1e8z . o787

Fit Permitted 095 . 100 100 085 L0

Satd, Flow{perm). 8467508 5085 1583 1687 o1 .
Paak-hour factor, PHF 0. . 082 082 08 091 085 082 073 082 082 082

0% 0% 2% 2% Th 0% % 0% 0% 0%

147 1100 89.8 1400 190 180

010 079 084 100 014 0M

: HIICAS): 55 5.5 55 - 5.5 55

Vehlcle Exten3|on (s) 3.0 3.0 340 30 3.0

w’s Flatlo Pmt B c0.07 cl.42 032 0.03 c0.10
w‘c F!atlo 064 053 0.50 0 3% 022 0.73
Uniform Delgy, 1 - .-~ 804 . 55 133 60 538 58.0.
Progression E_a_l_ciqr o t21 021 100 100 100 1.00
Incremental Deldy 42 . 14 - 02 : 08 07 05 6:8
De!ay (s) _ 74 0 1.3 13.8 0.7 544 64.9

by o 128

HCM Volurne to Capacity ratio 0.56 B
Cyele Length (s} 140.0 Sumof lost time-{s) S 1 A

Intersection Capaclty Utilization ~ 781% ICU Level of Service D

Analysis Perod (i) -~ - : 15

¢ Critical Lane Group

SR 421 at I-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Horn and Associatas, Inc. Page 1



HCM Unsignalized Intersection Capacity Analysis
3: SR 421 & Taylor Branch Rdg. 8/712008

1700 1700

% o x\. RIS T
1700 1700 1700 1700 1700 845

0370 083 08 03
0

Intersection-Capacity. Litilization. 44:8%. ICU Level of Sevice A
Analysis Period (min) _ 15

SR 421 at 1-95 Interchange Area - Scenario 3 - Taylor at 5.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 2



Synchro Queue Report



Queues
1: SR 421 & Williamson Bivd 8/13/2008

-f‘—-r*-k‘\Tf\l

“ Queue shown |s'max1mum aﬂertwo cycles.

SR 421 at 1-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



Queues
18: SR 421 & 1-95 SB Ramps 9/17/2008

- (“-‘»J

Lane Group Flow (vph) 1234 108 32 1471 1249 1680
vi¢: Ratio: o094 067 082 082 080 010
Comrol De!ay _ 57.8 0.1 58.4 230 49.3 0.1
0 &0 00 a0 041 Q.0 0.0
57.8 01 584 232 493 0.1
cuelengh 50t () . . 429 . O 269 . 580 544 0
Queue Lengm 95th (fth #491 0 252 47 #628 Q
Internal Link Dist {ff) 278 477 o
Turn Bay Length (f) 200
Jase Capacty (vph). 1313 4599 - 517 20650 -1302... 1599: . -
Stﬂwamﬂcap Reducn ~ 0 0 _0 80

Queue shown is maximum after two cycles.

SR 421 at |-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



Queues
17: SR 421 & 1-85 NB Ramps 9/17/2008

Lane Group Flow (vph) 234 2118 1837 625 51 275
vicRatio . - 064 053 050 039 02 073
ContmlDe'ay e, 7920 14 14707 AT 890
Queus Delay 5000 05 01 00 000 00
Total Delay 75.2 i9 148 07 547 690
QueveLength 50t (M) ~—  A18. . 0 2727 07 AR 138
Queue Length 95th (ff) mi22 282 328 0o 7
Intormal Link Dist () o ST

Spillback:Cap Reduetn.
Storage Cap Reduotn S

Slarvatlon Cap Reductn 0 1259 0 0 0
B . : ._\Z o 0 L
239

SR 421 at 1-95 Interchange Area - Scenario 3 - Taylor at S.R. 421 Right-in/Right-out Synchro 7 - Report
Kimley-Hom and Associales, Inc, Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 8/21/2008

Summary of All Intervals

Totai it
Time Reoorded (m'
# of litervals:

End 'I'me
Total: it (raiti) . n
Volumes adjusted by Growlh

Travel Distance: (i) = 1092
Travel Time {hr) 755
e AT, a0
1?31
SR 421 at 1-95 Interchange Area SimTraffic Report

Kimilay-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
Scenaric 3 - Taylor at S.R. 421 Right-in/Right-out 8/21/2008

1: SR 421 & Williamson Blvd Performance by movement

TotaIDe!a; )
Bﬁia N
Total Stops

BG 159 25

49

- _. ¢ 1B5i., 12
208 168 304 372 aso 92

s ISR 163, 28% o348 M 1 +89
137 87 118 103

103 130 __

Denled"EntryAﬁer T e T 0 0 0 8 0 e o o o o

1: SR 421 & Williamson Blvd Performance by movement

SR 421 at -95 Imterchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Performance Report
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 8/21/2008

3: SR 421 & Taylor Branch Rd. Performance by movement

Total Delay (hr) ]
Fehiis)-

Denied Entry After 0 0 o o o

17: SR 421 & I-85 NB Ramps Performance by movement

% of :v'olume'

Denied EntryBefore - tI 8 G B e
Denied Eniry After 0 0 0 0 0

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 812112008

18: SR 421 & 1-85 SB Ramps Performance by movement

}féh'i'de's;"Entéré&

16 110

Denied Entry After

Total Zone Performance

Total Delay (hr)

% :Sf lehme

Denied Entry After

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 4



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 8/21/2008

Summary of All Intervals

4:5

tart _
' Roal

Total Time (min)

LR2.r= ullE 5T e TR ity w .
Fuel Used (gal) 587.9 590.2 559.8 561.1 940.6 567.9

Interval #0 Information Seeding

T
s 15?3&“‘ o B . F e g e
317

e,

Tiavel Distance (ml) 1534 1545 1487 1460
Travel Time (i) 794 . 780 . 723 741
Total Delay (hf)_ U, ¥ 352 ... 3038 M1

FudUsed Ga) 5679 5902 5598 %11

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1



SimTraffic Performance Report
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 82172008

Total Zone Performance

Total Stops

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Homn and Associates, Inc. Page 2



Queuing and Blocking Report
Scenario 3 - Taylor at S.R. 421 Right-in/Right-out 8/21/2008

Intersection: 1: SR 421 & Williamson Blvd

Dlrectlons Served __ “

Average Queue (1) 118 '135 e e M0 42 27 22

Storage Bl Time (9
Queing Penalty: (\féh)

SR 421 at |-95 interchange Area SimTraffic Report
Kimley-Homn and Associates, Inc. Page 3



Queuing and Blocking Report
Scenario 3 - Taylor at S.R. 421 Right-i anight—out 8/21/2008

Intersection: 17: SR 421 & 1-95 NB Ramps

Dictons 5o

qur_age. Qu

Queuing Penalty veh)
orage:Bay Dist{ft)..._

Zone Summary

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 4



APPENDIX D

TURNING MOVEMENT VOLUME PROJECTIONS
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APPENDIX E

MODEL PLOTS
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NO BUILD EVALUATION

Total Volume Plots
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PIONEER TRAIL/1-95 EVALUATION

Total Volume Plots
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MADELINE AVENUE EXTENSION

Total Volume Plots
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APPENDIX F

SYNCHRO & SIMTRAFFIC PRINTOUTS
(FUTURE CONDITIONS)



2025 NO-BUILD EVALUATION



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 9/12/2008

AN r ANt AN

Turn-Type\ T
Permﬂted Phases -

P ' 36.0

520 047 026
o 50 60
B0 88 30
1467 574 87

044 ;048008
50 60 60 50
30 80 .:80: 30
1197 1383 6_94 261 _
. 080 034 - 6040 016
140 078042 128 0981 074 145 143 .
450 327 267 645 6582 262 580 520
lor B S ) S 072 - 057 056 100 .106%- 00100 1.00
Incrementa[ Delay, d2 19.6 _1128 _ 182.0 12 13 1535 313 21 2127 2005
/ CBA2 VIR 2142 . 199 163 2180 i '
Level ofSennce F F F B B F

Approach LOS F F

HCM Averagecontrol De;ay . .. | T ¢| - Se T -

140, 0 ‘Sum of lost time (s) _ 220 _
ntersection C r Utiliz - 1287%. . 1CULevelofService: . - [ R
Analyms Penod (mln) ) 15

HCM: Vo[umeﬁo

SR 421 at I-95 Interchange Area - No Build Geo Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
18: SR 421 & 1-95 SB Ramps

A T 2 NN

/2212008

bt~ >

Lane Configurations 5 M |
Volure (vph) - 02155 269 a2 0. 0 ;0 0 120 0 687

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s)
Lane UtIE Factor
Flt Protected _

40
1.00
. 085
1.00

100

1588 -

85 85

55 o8 o
1.00 199 e

0. 95' _' _
0.95

{787 .

097

100 -

0%

0%
ol 3467

1900 1900

.9-9.3

093

vicRatio o 1 31 0 18
Progressmn Factor
ingremental Delay; 02
Delay (s)

1.00

00

00

0.9t '1.12':

149 083 o
155. . GBO: .

1.21
ARD
1.00
1025
150.7

HGM Volume to Capaclty ratlo _ 1, 27
Actusted CyoleLength s} -+ -~ - - 1400
Intersectlon Capacity Utilization 114.3%
Analysis Patiod: (min) S 15
¢ Critical Lana Group

Sum of lost time (s)
ICU Levet of Service

SR 421 at |-95 Interchange Area - No Build Geo
Kimley-Homn and Associates, Inc.

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis
17: SR 421 & 1-95 NB Ramps 9/12/2008

oy v AN Y AN Y

Lane Conflguratyo

o 0 0
1900 1900 1900

093 093 093

0% 0% 0%

P 0 ected Phases -
Acluated Green G (s)

Progressmn Factor _ 133 1.1 ) 100 100 1.00 1.00
Incremental Delay;d2. . . 1.0 020 i . S Ee 10 172 - - 48
Delay (s) o 785 106 258 1.0 751 61.7
Approach Delay (s) 183

HCM Volume to Capamty ratio 0. 81 o
Actuaied Cycle' Length (s) 140.0 Sum of lost ime-{s) - = 1.0
Intersection Capacity Utilization 108.5% ICU Level of Service G
Analysis Period {min). R L S -
¢ Critical Lane Group

SR 421 at 1-95 Interchange Area - No Build Geo Synchro 7 - Report
Kimley-Horn and Asseciates, Ing. Page 2



HCM Unsignalized Intersection Capacity Analysis
3: SR 421 & Taylor Branch Rd. 9/16/2008

Sign Control Free  Stop

Grade, -~ . 0 0% o 0% 0%
Peak Hour Factor 093 093 083 093 0983 093
Houtlyfowrate (vph) . 72788 © 702 0 54 0 142
Padestrians

LaneWidth ()~ -

Walking Speed (fh's)

Parcent Blocka
Right tum flare (veh} _ o

Medantype = .. Noneo None
Median storage veh)

Upstream signalf) 633 o o

pX platoon unblocked ) 0.62 062 0862
; ngvolume - - . 2783 - 3696 928

vC1 stage1confvol

vCu, U"b'ocked ‘_-'0' 1738 . 3048 0

€ saﬁgbf{s) ’ o T 43 - 68 T

1C, 2 stage (s)

tF{s} 28 . 35 34

pO quevefree % L 100 100 78

¢8H _ 1700 700 1700 1700 1700 1700 1700 700 656
Volume to-Capacity 085 055. 055 041 048 048 048 048 022
Queue Leng1h 95t (ff) 0 0 0 0 0 0 0 0 2
Contiol Delayds). 60 00 00 00 00 -00 00 00 120
Lane LOS B
Approach Delay () . 8o ' 0.0 20
Approach LOS B

Average Delay S . | T
Intersection Gapacity Utilization L B4B% ICU Level of Service: G
Analysis Period {min) _ 15

SR 421 at [-95 Interchange Area - No Build Geo Synchre 7 - Report
Kimley-Hom and Associates, Inc. Page 1



Synchro Queue Report



Queues
1: SR 421 & Williamson Blvd 9/12/2008

A

Lane Grou Flow (vph) N
vic Ratio;
Control Delay

SR 421 at |-95 Interchange Area - No Buiki Geo Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 1



Queues
18: SR 421 & 1-95 SB Ramps 9/22/2008

Lane Group Flow (vph)

Control Delay 1713 00

Queus Delay - el 00
Total Delay 17113 0o 3.
Queue Lengh S0t () . ~1016 0. 3
Queue Length 95th (ﬂ)

SR 421 at 1-95 Interchange Area - No Build Geo Synchro 7 - Report
Kimiey-Hom and Associates, inc. Page 1



Queues
17: SR 421 & |-85 NB Ramps 9/12/2008

Lane roup Flow (vph) o 410 ] 3209
v/e Ratio Lo..ope2 osi
Control Delay

SR 421 at I-95 Interchange Area - No Build Geo Synchre 7 - Report
Kimley-Horn and Associates, Inc. Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
No Build Geo 9/23/2008

Summary of All Intervals

End Time :
Total Time(min) -~ 20

Time Recorded {min) 15

#of Intorvals S

# of Recorded Intvls 1

VehsEntered: -~ 200 . 2218

vehs Ex.ted 1758

Endtng Vehs 996 :
Denied Entry Beforé - DI | RS SRR
Derued Eniry Aﬂer G :

Volumes adjusted_by Growth Faclors S

Interval #1 Informatlon Recordlng

Sta Time. LU T
End Time N 7 15
Total Time. (min).. . +15:
Volumes ad|usted by Grovdh Factors

Ve s ited
Endlng Vehs 996
Demed Entry Alter 474

Travel Time (hr) 2449
Total Delayhy - . 189:2
Total Stops 5616
Fuel Used (gal) T 108s

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 1



SimTraffic Performance Report
No Build Geo 9/23/2008

1: SR 421 & Williamson Bivd Performance by movement

. . . 0.2 . . : .
Delay / Veh {s) 1450 9561 5345 1190 342 107 1118 1121 <913 2733 1967 1822
Total Stops 65 307 104 273 76 36 85 165 339 506 531 87
Trave}Dist (mi) 107 33 104 176 98 46 373 7751449 504 664 116
Travel Time (hr) 18 125 641 70 2 03 32 &7 11 135 131 22
AvgSpegdimph) .. . T & 2 3 8. 18 14 14 16 4 5. 5
Vehicles Entered 36 14 52 212 1N 50 75 148 279 188 222 38
VehiclesExited. ~ .. . .38 9% 26 175 105 ... 53 61 134 - 247 148 188 33
Hourly Exn Fiaia 152 384 104 700 212 244 538 988 582 752 132

4 78 102 98 7 74 70
4] 2 -8 .2 g 0 0
0 0 1 8 0 0 0

® & 2 5 4
[ HERHI CRIRIR I JURTRY i
8 19 8 0

105
164 636 - 249 1560 987 487 312 528 1018 75 1016 189
43
0
0

Total De y_(_hr)

Delay Ve (s)
Total Stops
Travel Dist (mi)

% of Volume 66
Denied Entry Befors @
Denied Entry After 4

SR 421 at 1-95 interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Performance Report
No Build Geo 9/23/2008

3: SR 421 & Taylor Branch Rd. Performance by movement

Total Delay {hr) 0.3 . 14, 02 149
Delay/ Veh () - : - 25 58 89 181 454
Total Stops 0 0 &7 I T4

‘Travel Dist {mi} 532 93 1806 20 2541 ..
Travel Time (hr) 1.6 04 187 03 210

Avg Speed (mph) 2 1 78
Vehicles Entered 453 86 681 3% 1282
Vehicles Exited - 464 & 513 - 37 et oo -
Hourly Exit Rate 1866 348 2052 148 4404

Tnput Volume 2640: 653 3026 132 6451

% of Volume 70 53 68 12 68
Bﬁﬁiﬁd Enr ;Before P (3'5’ ) 3 RESE: B 2 0
Denied Entry After 0 0 27 0 27

5: 1-95 SB Ramps & Performance by movement

577 29 606
18704 1965.9
235
183
813

121
;_15_32_
- Als .
L A
20

Denied ntry After 398

SR 421 at 1-85 Interchange Area SimTraffic Report
Kimley-Hom and Associates, inc. Page 3



SimTraffic Performance Report
No Build Geo 9/23/2008

6: SR 421 & Performance by movement

Total Dela 35 2.2 586

Delay / Vel (s)- 248. 203 228
Total $tops 276 102 378
Travel Distm): - 313, 141 - 454
Travel Time (hr} - 48 25 12
Angpged{mph) : S N SR
Vehicles Entered 510 387 897
Vehicles Exited b6 377 882
Hourly Exit Rate 2020 1508 3528
Input Voluhe - 2473 293 6542
% of Volume 82 51 64
Denied Entry Before: o 0 0
Denied Entry After 0 1 1

17: SR 421 & 1-95 NB Ramps Performance by movement

3. .

19
Yok Ve (8) 75 A8 1370 542
TotalStops 4 e T2 T8
Travet Dist (mi) 86 97 145 1370
Travel Time {hr) 05 39 23 29
Avg Speed (mph) 18 3 6 7
Vehicies Entered 114 H 64 1178
117 23 7 143
L4 92 148 4or2
olurme. - 4. 882 181 257 8672
%ofVolume ) 69 51 58 67
Denied Entry Bofore: e % 00
Denied Entry After 0 0 ] 4
SR 421 at 1-95 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 4



SimTraffic Performance Report
No Build Geo 9/23/2008

18: SR 421 & 1-95 SB Ramps Performance by movement

Total Delay {hr) 57 05 13 74 28 01 1.7 196
Delay / Veh (s} 472 288 - 819 725 972 1267 31343 6841
Total Stops 236 34 62 338 70 2 714
TravelDistfmi: = . 282 34 58 385 34 01 01 795
Trave! Time (hr} ) 64 08 15 82 30 O 1.7 215
AvgSpeed(mph) . - . . 4. 5.4 G 1 0 4
Vehicles Entered 427 66 53 356 1M 2 2 1007
Vehicles Exited (448 068 B9 874 D408 - -2 - 2 1081
Hourly Exit Rate 1792 272 236 1496 432 8 B 4244
InputVolame'.: - - 2160...:269: 321 2213 1210 19 687 6879
% of Volume 83 10 74 68 36 42 1 62
Dianiet By v Befora: < oy ] .0 1 B SR SRR | R |

Denied Entry After 0 0 0 0 0 00 h

Total Network Performance

189.2
3427
5616
Travel Tim 2449 |
AvgSpeedfmph) . o 10 R
Vehicles Entered 225
Vihicie S 1R
Hourly Exit Rate oL Jos
InputVoume . .o % BOTIO:
% of Volume _ 14
Denigd EntryBefore .« - .o . 10 .0
Denied Entry After 474

T '}

.

SR 421 at [-95 Interchange Area SimTraffic Report
Kimlay-Hom and Associales, Inc. Page §



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
No Build Geo 9/23/2008

Summary of All Intervals

Start Time _ 5t 3 6: : ;
EndTime . - . ? 15 715 715 715 7:15 715
Total Tlme (mm) 20 20 20 20 20 20

#oi Intervals 2 2 2 2 2 2
#of Recortled intvis. B T R ORI BT, 1
Vehs Entered 2260 2291 2262 2284 22987 22718
Vihs Exited” S 1E0D - it T 190 ¢ 1987 1927 1940
Startlng Vehs 522 582 539 544 580 552
Ending Vehs. - S o8& @82 get i 84 o 950 ¢ 89B
Denled Entry | Before 12 11 14 2 8 7

_ \2168 2194 2149 2167
©o24A9. 2305 T.214.4 . 233.0 2285
Total Delay (hr) 164.7 184.2 170.2 153.3 1734 1_69.1
Fuel Used (gal) 108 E 114.4 110.4 106.7 109.9

Interval #0 Information Seeding

EndTme S

End'Tme o
Total Tine i),

Volumes adjusiad by Grow1h Factors.

Vehs Entered 2260 2291 2262 2284 2297 2279
; S 1900 1941 1950 . 1987, - 1927 0 M0
522 582 539 544 580 652
oBBZ. o e 81 841 %0 8 -

409 4586 - 459 - 403 B1 419
2149 2176 2168 2194 2149 2167
T e 2247 2848 2305 . 2144 2830 . 2205
TotaIDeIay(hr) 1647 184.2 i70.2 153.3 1734 169.1
Total Stops - oo Bi4E 5774 . . 5066 4855 5554 BT

FueIUsed(gaI) 1086 1144 110.4 106.7 109.9 110.0

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimlay-Horn and Associates, Inc. Page 1



SimTraffic Performance Report

No Build Geo

9/23/2008

1: SR 421 & Williamson Blvd Performance by movement

otal Delay (hr)
Délay / Veh {s)
Total Stops
Trave! Dist{mi) -
Travel Time {hr)

728

40

13

1.1

1486

255

449

73

159

166

256
281

53

288
93
139-

15

‘1988
132
4038
50

3.7
56.2
194
129.5

77

10.3
241.9
435
493

1148

2293

13.1 238
569 1 26
612 141

_ _ 3 > : 150 3.2
Avg Speed (mph) IR & S - S 3 4 9. .14 - :

VehiclesEntered 38 155 3 268 183
VehiclesExted ' 40 148 48 240 M4 .
Hourly Exit Rate 160 892 184 960 576
InputVolume 2. -~ - 154 . 836°. 249 1860 987 48
%of Volume 104 93 74 62 58
Demed Entw Aﬂer 1 1 1 0 0

78 126 248 184 217 46
B9 121 281 143 194 M
236 484 924 572 776 164
812 528 1013 . 775 1016 189
76 92 91 74 76 87
1 1 1 0 0 0
1 4 8 0 0 0

1: SR 421 & Williamson Blvd Performance by movement

Total Stops

Input Volume
% of Volume . S
Danied Entry Befors B
Denied Entry After 16

SR 421 at |-95 Interchange Area
Kimley-Horn and Associates, Inc.

SimTraffic Report
Page 2



SimTraffic Performance Report
No Build Geo 9/23/2008

3: SR 421 & Taylor Branch Rd. Performance by movement

Total Delay (hr) : :
Dolay/Vetig) -~ .28 89
Total Stops 0 0
Travel Dist {mi) e o528 oM
Travel Tme (hr) 1.8 0.6

Speedimph) . 83 20
Vehicles Entered 458 108
Vehicles Exted "~ - 4667 108
Hourly | Emt Rate 1824 432 _
%of Volume 69 66 87 97_ 78 _
Deniod EntryBefore: -~ © =@ o0 o 1 00 e el
Denied Entry After 0 0 14 0 14

5: 1-95 SB Ramps & Performance by movement

Input:Volume o 1897 132 2029

% of Volume % 18 25

DenledEntiyBelore . =~ .0 - . 0 .0
Denied Entry After 353 23 376

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
No Build Geo 9/23/2008

6: SR 421 & Performance by movement

Total Delay {hr) 1.0 1.3 0.0 23
Delay/Veh(s) 67 96 92 &

Total Stops 87 95 4 186
TravelDist{m} - 338 . 182 . 04 524

Travel Time {hr) 23 1.7 0.0 4.1

Avg Speed (mph} - SR - & 12 13 5
Vehicles Entered 534 495 7 1036
Vehicles Exited 526 486 1018
Hourly Exit Rate 2104 1944 28 4076

Tnpuit Volume 2473 2935 - 132 5542

% of Volume _ 85 66 21 74 _

Denied Entry After 0 1 0 1

oo o=
oo o

oo o

oo

17: SR 421 & 1-95 NB Ramps Performance by movement

Ve‘““'es Entered 85 491 513 51 45 56 1341
604 120 188 5296

682 181 257 6872

% of Volume { )
Denied Entiy Before o ¢. ¢ 0 06 0 0
Denied Entry After 0 0 i i 2 2 B

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 4



SimTraffic Performance Report
No Build Geo 9/23/2008

18: SR 421 & 1-95 SB Ramps Performance by movement

Total Delay {hn)
Delay / Veh (s} 283 149 85 861 723 1122 5171 4583
Total Stops 203 19 74 262 55 0 14 627
Travel Dist {mi} 30.0 30 75 495 35 0.0 06 941
Travel Time {hr) 4.3 03 20 58 22 0.0 25 172
Avg'Speed (mph} 7 9 4 9 2 1 i] ]
Vehicles Entered 460 58 71 461 103 1 17 1A
Vehicles Exited . .. - 410 . 57 73 4 105 1 18 1183
Hourly Exit Rate 1880 28 202 1884 40 4 B4 472
InputVolume: - . © | - 2180 7289 - 321 213 1210 19 - 687 6879
%ofVome & 8 91 8 B 2 9 69
Desied EntréBefore: . =, @ o000 - 00 0 0 0 )
Denied Entry After 0 0 0 2 0 3 5

Total Network Performance

Total Delay thr)

Defay /Vefi(s)

Total Stops.
Travel Distim) "
Travel Time (hr)

Avg Speed {mph} -
Vehicles Enterad L o2me
Vehicles Exifed = - . - - L o qgdge ST 0T
Hourly Exit Rate
Input Volume
% of Volume
Deniéd Entry Before
Denied Entry After

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 5



Queuing and Blocking Report
No Build Geo 9/23/2008

Intersection: 1: SR 421 & Williamson Blvd

T T R L L
428 212 128 307 32
200 121 40 205 232
459 - - 231, 110 3% 353
248 248 248

Directions Served L L T T TR L
Maximum Queue {f) © 102 284 967 1012 - 250 488
Average Queue (ft) 58 88 629 759 246 481
95th Queue (ft). 96 224 1214 1322 272 487
Link Distance (1) 1594 1584 248
Upstraam Blk Time {%). S I -
Queuing Penalty (veh) 215
Storage Bay Dist{ff) - 450 450 o200
Storage Blk Tme (%) 9 22 77

U N
ol 5]
bra] o & © r
r &
m._L

“o8

=S

™ n

Intersection: 1: SR 421 & Williamson Bivd

Dlrectlons Served_ _ T T R R L

Average Queue (f) 2z 05 27 280 242 A9 1548 1510 - SO .
95th Queue. (ft) 485 804 366 846 3238087 OOM - 2235 - A6 1581 ¢
LinkDisance () .~ 2762 22 ... lr4s 4748 2730 2790

1820 1822 . {665

2
o
o8
=

0ueum 'Pe ty(veh) o 0 0 0 0

3
Qusumf’sn%mm B85 BT 109 1% 437

Intersection: 3: SR 421 & Taylor Branch Rd.

Directions Served T T T R
85 569 660 519 68
Link Distance (ft) 1857 1657 165? 251
Upstream Blk Time (%) e 2 1

Queiing Fenty {veh)

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Associaes, Inc. Page 6



Queuing and Blocking Report
No Build Geo 9/23/2008

Intersection: 5: 1-95 SB Ramps &

Directions Served L L L T
Maximum Quetie () 963 1027 1028 1015
Average Queue (ft) 446 951 1001 971
95th Queve (ff) © 1185 (1085 1072 1078
Link Distance (ft) 1012 1012 1012 1012
Upstream Blk Time: %) : '8 3 .68 32
Queuing Penalty {veh) 0 0 0 0
Storage Bay Dist (ft)

Storage Blk Time {%}

Queuing Penalty,(veh)

Intersection: 6: SR 421 &

DlrectlonsServed L T B ' ” ' “

Maximim Quaue (7 _ __
98 113 203 164 12

Average Queus (ft) 9 s *
o5t Queve () . .. . 8120 80t 3 240 260 - L. .
Link Distance (it} ) 248 248 248 130 130 188
umm‘mﬂgm} g_._.ff;_: s L2 A7 120
Queuing F'enatty (veh) 17 16 20 238 167

torage B : Lo
Storage Bik Time (%)
Queving Penalty (veh)

Intersection: 17: SR 421 & |-95 NB Ramps

M2 162

414 84

134 176
1439

g

:
MainunQuewet) %21 24 251 28 B0 5@ 6 &0
430

Average Queue (ft) 155 144 124 140 196

o5thQueve ity . . . .. 226 . e 2| 878 711

Link Distance (ft) 491 491 491 545

Upstreah Blk Time (%) S | B U A <

Queumg Penalty (veh) 72 135 252 2
-

528 554

R
3
&
3
&
&
£ER

F-

Storage Blk Ti %) . _ 37,
Queuing Penalty (veh) ' : - o 94

SR 421 at |-95 Interchange Area SimTtaffic Report
Kimley-Horn and Associates, Inc. Page7



Queuing and Blocking Report

No Build Geo

9/23/2008

Intersection: 18: SR 421 & 1-95 SB Ramps

Directions Seed

_ T T T T L L

Maximum Queue {ft) 32 361 . 360 450 517 . 519 190 201 1%
Average Queue (ft) 275 288 303 301 419 459 120 135 185
95th Queue (f) 447 47 40 530 626 661 251 283 1M
Link Distance (ft) 130 130 130 4H 491 49 54 54 54
Upstrearh Bik Time {%) 33 2 %7 4 10.. .22 43 .. .48 97
Queuing Penalty {veh) 267 258 299 64 81 185 274 306 610
Storage Bay Dist{f) : S | = f'
Storage Blk Time (%) 37

Queting Perially (veh) 400

Network Summary

SR 421 at 1-95 Interchange Area
Kimley-Horn and Asscciates, Inc.

SimTraific Report
Page 8
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Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 9/12/2008

ey ¢ AN b NS

_Cq_nftg_uraho
Volume (vph)- -
Ideal Flow (\_rphpl)

___________ LT 1016 [}
1900 1900 1900 1900 19001900 1900 1900

12 12t 2 LS § P 12
6.0

095

1.00

3123 1568 3319 3539 2814 3351 3574

3123 1568 3318 3530 2814 3351 3574

1_04_3__ 525 335 568 1089 833 1092 0

Satd Flow (pem1}
Peak:hour faétor, PHF: .+ - - (.8
Adj. Flow (vph)
RTOR Reduction (vgh) - -
Lane Group Flow (vph)
Heavy Vehicles (%) :
Tum Type

' ##Phases

1048449 8% 58 1080 83 1002 0

ptvov. Prol pttov  Prot

1. 760

00280 731 2400 9360
M0 230 731 240
008:, 016 082 0177 028
8.0
61 581 1469 574____ 919
048 038 c025 08t

Clearance Tlme (s)
Vehicle Exdension:{g):”
Lane G Cap (vph)

:v!s tho Perm "

062038 128 088 074 .. 145 149
20 58 645 582 261 580 520
028 019 100 100 1000 100 100
06 01 1535 313 21 2127 957
67 . 12 2180 896 0 281 2707 1477
A A F F c F F

Untform Delay, d1
Progression: Fagtor
Incremental Delay, d2
Delay. (5) s
Level of Senrlce .

Aoproach D

HCM Average Conlrol Delay 118.9 HCM Level of Service F
HOM Volume to Capacity ratio 1.24 = _

Actuated Cycle Length {s} 1400 Sumoflosttime (s} 16.0
Intersection Capacity Utilization =~ © 1121% . ICULevelofService H
Analysis Period (min) _ 15

SR 421 at 1-95 Interchange Area - Interim Improvements Synchro 7 - Report
Kimley-Hom and Associates, inc. Page 1



HCM Signalized Intersection Capacity Analysis

18: SR 421 & |-85 SB Ramps 9/22/2008
N

Lane Conﬂgura
Volume {vph).

Ideal Flow phpl) 1800 1800 1900 1900 1800 1900
Totai Lﬁ“ﬁ'ﬂﬁ (5} A 6.5 40 55 . N ' : - BE
Lane U1|I Fagtor _ 0.91 1.00 0.94
Frbo oo e e : 19951 685 1.00
Fit Protecled 0.95
Satd. Flow: (prot) 5040 .
Fit Perrmﬂed 0,95

B 0 6 0 1216

1900 1900

HCM Volume to Capacity ratio 118 )

Actuated Oycle Length (5) 1460 Sum of losttime (s} 185

Intersecilon paci _Utlllzatlon__ 114.3% ICU Level of Service H

Analysls e min). - : 5 S

c Crmcal Lane Group

SR 421 at I-95 Interchange Area - Interim Improvements Synchro 7 - Report

Kimley-Hom and Associates, Inc.

Page 1



HCM Signalized Intersection Capacity Analysis
17: SR 421 & 1-95 NB Ramps

9/12/2008

a’—-\(“—"\'\T

Lane Con i uratlons
Volumea fuph) -
Ideal Flow (vphpl)

1i
__1900 1900_ 1900
55 ;4;&'-: 5
1.00
1,00
00 085
1687
0.9

1900

f‘»l#’

0. 0 0
1900 1900

1900

)

% 0w om0
0 -2520 73 . 195
0 0 0

2590 733\. e 1 T 1§

093 093

0% 0%

014

L 55 [

3.0

vfc Ratio o
Uniform Delay, d1-. -© . L8 G4
Progression Factur 052 106
Incremental Defay; 62 - 2
Delayfs)

0 1.00
75.1

HCM Volume to Capacﬂy ratio 0.81

Actuated Cycle Lerigth () - 400
Intersection Capacity Utilization  103.9%
Analysis Period (min}. B R 15
¢ Critical Lane Group

Sum'of Jost time {s} -
ICU Level of Service

010

0.68
%9 .
1.00

48

87

SR 421 at I-95 Interchange Area - Interim Improvements
Kimley-Hom and Associates, Inc.

Synchro 7 - Report
Page 2



HCM Unsignalized Intersection Capacity Analysis
3: SR 421 & Taylor Branch Rd. 9/15/2008

o bl o~ A

0

0

1700
Queue Length 951h (ft) y 0 __0 o 0 0 o 0 0 20
ConolDefayfs) -~ = 00 00 00 60 00 " 00 .00 00 120

LaneLOS ' ' o : B
Approach Delay (s) : -

ICU Level of Service
1 5

SR 421 at 1-95 Interchange Area 5:00 pm 7/2/2008 Interim Improvements Synchro 7 - Report
%user_name% Page 1



Synchro Queue Report



Queues
1: SR 421 & Williamson Bivd 9/12/2008

07 2072 70 17 '2028' %00 185 2531 1404 |
m#g80 midd mi10  #300 #39? 269 #661 _#76?

Total Delay
Queue Lenath 50th (ft)
Queue Length 95th (f)
internal Link Dist {ft)

Queue shown is maximum aﬂer two cycles -
# .95ih percentile:volume exceeds caparity, quaue may be longer.

Queue shown is maxlmum after two cycles

SR 421 at 1-95 Interchange Area - Interim Improvements Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



Queues
18: SR 421 & I-95 SB Ramps 9/22/2008

Lane Group Flow (vph)
vic Ratio

Queuelength 50th (i) |~
Quous Length 05th ()

SR 421 at |-95 Interchange Area - Interim Improvements Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



Queues
17: SR 421 & 1-95 NB Ramps 9/12/2008

Lane Group Flow (vph)
vicRatio:
Control Delay
Quens Delay
Total Delay
Queue Length 50th (i)
Queue Length 95th
Intemal Link Dist:{fy-
Tum Bay Length (f) _
Starvation Cap Reductn 0 565 0 0 0 0
Spilback GapReducn ~ 071000 0 0 00
Storage Gap Reductn 0 0 0 o
Reduced vic Ratic

10 B4 658
00 00 00
14 658
188

330

5~ 084. 048 089 0858 .

SR 421 at -95 Interchange Area - Interim Improvements Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
Interim Improvements 8/22/2008

Summary of All Intervals

End Time 715

Total Time {min) .| SEE N
Time Recorded (mln) 15

#of Intervaly R

#of Fleoorded lntvis o 1

‘Fravel Time (hr) 302.2
T :

PO

End Time 715

Volumes a jus1ed by Growth Factors.

Vehs Exited 1411
StartingVehs - . 586
1022
1
826

Time (hi 302.2
TotalDelayhy  + ° - 2504 . .
Total Stops 6528
FuslUsedffgal) - -~ . 1126

SR 421 at 195 Inferchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 1



SimTraffic Perfformance Report
Interim Improvements

§/22/2008

1: SR 421 & Williamson Blvd Performance by movement

Tota & ay (hr) |

Delay/ Veh {s) 3 1406 2651
Total Stops 323 2826
Travel Dist (i) .. 530 3597
Travel Time {hr} B 81 540
Avg:Speed:(mph}::: - - 7 4
Fuel Used (gal} 32 30 2
HE Emissions (g} _ YT R 2]
CO Emlssmns (g) 699

46
.
0

4766

SR 421 at [-95 Interchange Area
Kimley-Hom and Associates, Inc,

SimTraffic Report
Page 2



SimTraffic Performance Report
Interim Improvements 9/22/2008

17: SR 421 & I-95 NB Ramps Performance by movement

Total Delay (hr) . . . . . 16 163
Delay/Veh{s) . .© 1469 .99 &9 85 2750' 1137 . 500
Total Stops 63 98 367 9 125 84 746
Traivet Dist (mi) 72 . 381 . 401 80 145 - 140 1219
Travel Time fr) 1.0 29 99 05 490 20 194

Fuel Used (gal) 05 26 34 02 12 08 86
CO Emlssnns (g) 154 2721 611 73 627 1 8? 4372

Denied Entry. After

18: SR 421 & 1-95 SB Ramps Performance by movement

Total Delay (h

Hourly Ex Flate i
\put Volume e
% of Volume
Denied Entry Before
Denied Entry After

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
Interim Improvements 9/22/2008

Total Zone Performance

Total Delay (hr)
Delay / Veh (s)

Total Stops

Travel Dist (mi) - - -
Travel Time (hr)

Avg Speediimph)-.
Fuiel Used (gal)

CO Emissions (0}

NOX.Emissions (g) - i
Vehicles Entered )
Vehicles Exited -~ ™7 47 %
Hourly E)(It Hate

%o! Volume

Denied Entry After

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 4



Actuated Signals, Observed Splits
Interim Improvements 9/22/2008

Intersection: 1: SR 421 & Williamson Blvd

Movementis) Served WBL EBT NBL SBT EBL WBT SBL NBT
Maxirum Green (s) 500: - 210 110 360 90 . -620- 240 23D
Minimum Green (s) 50 100 50 60 50 100 5.0 8.0
Recall. -~ ' o Nong: - C-Min - ‘None None None: C-Min None None-

Avg. Green (s) 11.0 360 0.0 760 240 230

g/CRatio. . .. . - .:0:86 - 045 . 008 026 000 054 0:A7 016
Cycles Skipped (%) 0 0 0 0 100 0 0 0
Cycles @ Minimum. (%) - 1 NN ¢ O ¢ U .

Cyls ke Ot 4 w1 f0 10 0 100 i 100

Nurmber of Completo Cycles : 6

Intersection: 17: SR 421 & 1-95 NB Ramps

Movement(s) Served

Gmum Green {s)
Mlmmum Green (g)
Hegall

Minipum (%)
ed Out (%)

Number of Complaié Cycles 6

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Asscciates, Inc. Page 5



Actuated Signals, Observed Splits
Interim improvements 9/22/2008

Intersection: 18: SR 421 & 1-95 SB Ramps

Movement(s} Served WBT WBL EBT  SBL
MaximumGreens) . © = 845 . B316.. 475 435
Minimum Green (s) 20.0 50 200 120
Recall . . .. - :GMin “None'-CMn Nome- -

Mg Greenfy) 845 A3 61 32

Number of Complete Cycles : 6

SR 421 at [-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 6



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
Interim Improvements 9/22/2008

Summary of All Intervals

End Time: [ £ |+ O
Total Tme (mln)

715

Fuel Used ga)

Interval #0 Im‘ormatlon Seedlng

Interval #1 Informatlon Recordlng

Start Time oo 700
End Tlme . PO . B 3. 7 15
" L L .:' cas \ 1-5 [N

Travel Dlstance (m|) _ 1909 1655 1767 1658 1759 1750
Travel Time (). - 2538 - 2880 288.2 2683 . 2737 . 2744
Total Delay (hr) 200.9 2421 2391 2022 247 2258

Totat Stops - BM8 .. 6042 8618 .. 5757 . BS47 6096

Fuet Used {gal) 1088 1100 1132 1054 1102 1095

SR 421 at 1-95 Interchange Area SimTrafic Report
Kimley-Homn and Associates, Inc. Page 1



SimTraffic Performance Report
Interim Improvements 9/22/2008

1: SR 421 & Williamson Blvd Performance by movement

Total Delay (hr) ) .
Delay / Vel (8) 22412

Total Stops 159
Travel Time (hr) 223

Avg Speed {mph) - - 1_i__:1_;m:%'
Fuel Used (gal)
HC Emissions {g). -+ 7 ..

5328 148 3. 2569
535 343 2695
348 587 3668
162 89 955
45 34 307
11 15 138
407 518 5090

123 169 1284
5 o B - 184, 1089
324 736 4356
AQIS . TS HOIG TS
42 72
B e B
0 0

% of Volume
E}eméﬁ E’i&? Befere
Denied Entry After

3: SR 421 & Taylor Branch Rd. Performance by movement

Travel Dist{m}- - - @
T vel Time (hr)

%of Voume B’ R e
Derfod Entry Before: .~~~ 00 L0 4 0

Denied Entry After 0 0 57 ¢

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Performance Report
Interim Improvements 9/22/2008

17: SR 421 & I1-95 NB Ramps Performance by movement

Tota elay (hr) 086 10 9.0 08 14 . 13.7
Delay/Vef(s) . = - - » 422. 103 682 148 1167 648 445

Total Stops 54 102 458 14 55 5 739

Travel Dist(mi) -~ < - B2 B85 ° 525 102 122 171 1348

Travai Tlme (hr) 08 19 102 0.8 1.7 1.6 17._1

Fuel Used (gal) _ 04 24
CO Emlssrons (g) 144 2267
NOx Eriiissions: (g) 10: . 185 -
Vehicles Entered
Veticles Exited
HourIyExatF{ate
Input \!ommeas‘
% of Volume
Diried Entry Bofore i
Denied Entry After 0 0

18: SR 421 & [-95 SB Ramps Performance by movement

7188

0. ?33'
218

Fuel Used (gal) 6 2 11 31 05 00 06 70
HE Efmissions:(g) SR S TN SRR - S S SERT O
COEmssmns(g) B33 4 12 1389

=
Lo = ki
[y
—

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 3



SimTraffic Performance Report
Interim Improvements 8/22/2008

Total Zone Performance

Total Delay (hr) 138.8
Delay /Veh s} 1. . s 3308

Total Stops 5027
Travel Dist(m) LBl

Travel Time (hr)
Fuel Used (gal) 58.6

CO Emissions {g}
NOX Eiissions ()

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Asscciates, Inc. Page d



Queuing and Blocking Report
Interim Improvements 9/22/2008

Intersection: 1: SR 421 & Williamson Blvd

324 2460
198 1526

L T T R
180 56 24
511 496 137 157
248 248 248 248 2754

Directions Served T T T R
Maximum Queta {ff) 800 1347 1606 183
Average Queus (ft) 477 955 1334 39
95t Quene: () - 1125 1660 - 1956 . 170:.
Link Distance (ft) 1594 1594 1594

Upstream Bl Tima (%).. SR B )

Quaumg Penalty (veh) 0 t

Storage Bk Tme (%) N 95 1
Quewing Penalty feh). - = L

§ -

g

oo .. ; | 0

. -
#.m'g

T e T .

3 95T 1514 153 1476 104
0 146 841 953 849 6
5
45

5. 30 1884 - 1913 1857 106
1657 1657 1657 251
R A FEE
0 0 0
Storage kTime (%) 6 15
Queting Penalty (veh) % 117

SR 421 at I-95 Interchange Area SimTraific Report
Kimley-Horn and Associates, Inc. Page 5



Queuing and Blocking Report
Interim Improvements 9/22/2008

Intersection: 17: SR 421 & |-95 NB Ramps

T T T T R L R R
‘220. - 598 - 572 572 47t 314 318 181
_ 127 459 524 548 150 218 157 10f
95t Cusue iy~ . - . 186« - 179 181 ‘256 728 624 602 58 370 450 173
Link Distance (f) 485 485 485 485 545 545 545 545 1438
Upstream Blk Time (%) . =~ o ABE D .04 420 L Be .

Queuing Penal’t_y (veh) 133 182 315 24
Storage Blk Tme (%)

irections Served ' _
Maximim Queng(fly . - 176 175 184
Average Queue (ft) 101 96 83

§§8§4ﬁ
g
3

Intersection: 18: SR 421 & 1-95 SB Ramps

DlrectlonsSewed ”
150

o1 8
e ) <51 . ::-_- B
241

Zone Summary

Zone wide Quening Ponay: 435

i

SR 421 at 1-95 Interchange Area SimTeaffic Report
Kimley-Horn and Associates, Inc. Page 6



Actuated Signals, Observed Splits
Interim Improvements 9/22/2008

Intersection: 1: SR 421 & Williamson Bivd

Movement(s) Served WBL

Maximuni Green (s) 50.0
Minimum Green (s) 5.0
Recall Nons.

Avg. Green (s) 50.0
/G Ratio= .. 0.36- 0.00. .. 0584 047 . 016
Cycles S

Average GyclaiLength (5): 1400
Number of Complete Cycles 1 6

Intersection: 17: SR 421 & -85 NB Ramps

NBL  EBL

"EBT.
1055;

Number of Gomplete Cycles : 6

SR 421 at I-95 Interchange Area SimTraffic Report
Kimley-Horn and Asscciates, Inc. Page7



Actuated Signals, Observed Splits
Interim Improvements 9/22/2008

Intersection: 18: SR 421 & 1-95 SB Ramps

Movernent(s) Served WBT WBL EBT  SBL
Maximin Greei (s} - . 845 . 315. 475 435
Minimum Green (s) 200 50 200 120
Recall - ' C:Min:  None  C-Min - Nore™ - -
Avg. Green (s) 930 345 610 431
glCRafio: 053 025 036 025
Cycles Skipped (%) 20 0 i7 20
Cyoies: @ Minirum (%) & 0o 0 0
Cycles Maxed Out (%) 80 87 83 60

Ri |
MNumber of Complete Cycles : 6

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc, Page 8



ULTIMATE IMPROVEMENTS EVALUATION



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 9112/2008

M
FT5: 1816 0
1900 1900 1900
o 1212
- 5.0 :
: 087 2 O
100

3351 3574

095 100

3351 3574

043 -003 083
83 102 0

0 9 0

833 1082 0

A% A% 4%
Prot _

AT VA

/1.0 270 350 _
5.0 60
670 927

025 €03t

Lane Grp Cap (vph) '
v/5Raitic. Prot g
vis F{ailo Penn

4 124 148
340 500
X . 100 - 100
1218 914
1758, 1414
F F
156.3
F

lncrernental Delay, d2 o
Delay(s): -

Level ofSemce
Approach Delay (s) -
Approach LOS

HCM Averaga Conl'rnl Delay R AN HCM Level of Servica F
HCM Volume'to Capacityratio = ..~ 124 '
Actuated Cycle Length (s) _ 135.0 Sum oflost ime (s) 230
Intefsection Capagity Utilzation © » e 1107% - - ICU Lavel ot Service - o B
Analys:s Period (min) 15

SR 421 at I-95 Interchange Area - UR. Geo. Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
18: SR 421 & |-95 SB Ramps 9/12/2008

R

LaneConﬁgurahons . ] o _ -
Volwne(vph} Sl 00 1805 204 1 1o 2204 % 0 0. .0 1210 0 819
Ideal Flow(vphpl) \1990_ 1500 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

. B5 - 85 o sE 55

097 086 S 094, o088

085 100 L 095 100
- 0% 1.00 o 0-95_ 100

083 093 093 095 083 09 093 08 093
UOg45 R8I0 0 el e 0 430 0

F?TOF'':‘9<3|ll‘mf>'r1(\ﬂ?h)_ R S 0o L0 0
LaneGroup Flow(vph): =~ -~ @~ 2287 0 o845 20 .00 0 S0 L 00 1800 881
Heavy Vehicles (%} 0% 3% 1% 1% 3% 0% 0% 0% 0% 1% ; 1%

o
o
=]
H =]
o
<
=]
Bgocé

46 e 4656
o 35 0. 35

3.0 30
1740: 971
026  c03

visRatioPem:: .~ . T R T R R

vicRao - 0.84 088 086 075 091
Unffompegy;m'“ 396 .. BEE 203 RN 39_9 Lo 424
Progression Factor . 077 114 014 _ 1.00 1.00
|mta}ﬂg|ay @ SR 15;3;. 10; i ,0;7.._::\ . IR o 1._8_ '11 9
Delay (s) 31, ?__ 60.0 36 ) 40.8 54.0

LovelotSemice. =~ T o ;o
Approach Delay ) o 317 108 00 46.1
Ap L@S oo e P o . . .

s veraga Co _ Delay o 284 . * HCM Levelof Sepvice: -

HCM Volume to Capacity ratio - 0886
Actuated Cycle Length {s) © 1850 Sum-of lost time (8) - 1785
Intersection Capacity Utilization _ 80.8% ICU Level of Service _ D

Analysis Period (min). - R
¢ Critical Lane Group

SR 421 at 1-95 Interchange Area - Ult. Geo. Synchro 7 - Report
Kimiey-Hom and Associates, Inc, Page 3



HCM Signalized intersection Capacity Analysis
17: SR 421 & 1-95 NB Ramps 9/12/2008

A ey v ANt NS

_ r
s o0 D 234 682 G0 28T o .
1900_ 1900 1900 1900 1990 Tle0 %00 1900 1900 1900 1900
e s e . o 5~5< AR o .
0.88
0:85 -
2?87 . - . e
1.00
787 .
083 093 093 093 093
0 = 6 S0 0
o 0o 0o 0 0
0 2 .- 0.0 0
0% 2% 0% 0% 0%

Ideal Flow (vphpl)
TotalLost timia [s)
Lane Uil Facim o

5.5 _ oF

06?

Progression Factor - 056 104 100 1.00 100
Incremiental Delay, 2 " 3% 16 - o 080T 1630 a4t

Delay (s) 328 122 27 70.8 - 589

LevefofService = .- - --C: B G E oo B e
Approach Delay (s) _ 14.6 27 _ 83.9 00
Approach LOS - N - o B Boe E oL A

Average C 'dﬂeiay v chLevstotSemee' —,
HCM Volume fo Capacity ratio 0 82

Actuated Cycle Length{s) o 135.0. Sum of lost tims (s) 120 -
intarsectlon Capacrly Utlllzatton 80.8% ICU Level of Service D

¢ lecal Lane Group

SR 421 at 1-95 Interchange Area - Ult. Geo. Synchro 7 - Report
Kimtay-Hom and Associates, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis
3: SR 421 & Taylor Branch Rd. 9/15/2008

TF‘L\

Lane Configurations _ o R ) . o
Volme(vetvh) . - . 2588 663 (0wl
Sign Comrol e Free Free_ Sop
Peak Hour Factor 093 083 09 093 093 093
Hourly flowrale bph) .. ‘2788 702 0 S
Pedestrians

Lane idingly

Walklng Speed (ft!s)

Pai

cSH '_ | 1700 1700 1700 1700 1700 1700 1700 1700 634

' _ - ICU Level of Service. - c
Analyms Penod (mln) : 15

SR 421 at |-95 Interchange Area 5:00 pm 7/10/2008 Ult. Geo. Synchio 7 - Report
%user_name% Page 1



Synchro Queue Report



Queues
1: SR 421 & Williamson Blvd 9/12/2008

Starvation Gap Fleducin
Spillbagi Cap Reduetn

SR 421 at |-95 Interchange Area - Ult. Geo. Synchro 7 - Report
Kimley-Hom and Associates, inc. Page 1



Queues
18: SR 421 & 1-95 SB Ramps 8/12/2008

—b(.*_\q"

LaneGroup Flow(vph) __2257 M5 2370 1301 88t
vic Ratio: 084088 086 075 081

Control Delay 315 623 36 421 560
Gueue Delay : :

Total Delay
Queue‘Length:50th {ft).
Queue Length 85th (f)
Internal Link Dist (ff)
Tum Bay Length (fl) _ _ _

 Queue shown is maximum after two cycles.
m  Voluma:for 95th percentile queue is metered by upstream signal.

SR 421 at[-95 Interchange Area - Ult. Geo. Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



Queues
17: SR 421 & 1-95 NB Ramps 9/12/2008

~088 . OA

- HOUERETCETIRE V -queue may be longer:
- Queue sho is _rpaxlmum after two cycles

SR 421 at [-95 Interchange Area - U, Geo. Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
Ult. Geo. 9/12/2008

Summary of All Intervals

EndTme 5
Taital Time {min). - o - TR
Time Recorded (rnln) _ 15

#of ini:emals I;;"_ B 2
# of Recorded Intvis 1
VehsEntered :0604.

Vehs Exited 2458
StartingVehs - T 553.
Ending Vehs 789

Deriied Entry Before- 2t
Demed Eniry After o 13

ot St SN
ol Usegh{galy. - ¢ 1070 -

Interval #0 Information Seeding

End Time

Total Time (min). - 5
Volumes adjusted by Growlh Factors

Volumes adjusted by Growth Factors.

Denied Entry After 13

Travel Distance (i) 2494 - e e -
Travel Time (hr) 170.4

Total Delay (1) . 100.0:

Total Stops 5558

Fuel Used {gal) 1070

SR 421 at -85 Interchange Area SimTraffic Report
Kimley-Horn and Asscciates, Inc. Page 1



SimTraffic Performance Report
Ult. Geo. 9/12/2008

1: SR 421 & Williamson Blvd Performance by movement

Tota eayr (hr)
Delay / Veh (s)
Total Stops
Travel Dist(mi) . . .. . .45
Travel Time thr)

Avg Speed{mph) <
Fuel Used (gal}

HG Emissicns{g). -

CO Emissions (g}

NOx Emissions (g) .
Vehicles Entered

Vehicles Exited: -
Hourly Exit Rate

Input Velume

%of Volurne

Denled Erﬂry Aﬂer 0 1 0 0 0

1217 - 574 15387 1344 900
235 224 393 474 2264
- 748 4287 588 812 5345
66 77 95 114 600
R IR 18 6 : T 9.

1 318 444 328 430 2569

623 915 506 555 6068
BB 920 6 T 68
144 248 194 257 1832

660 920 6764
528 1013 . 775 1016 7585
96 88 85 91 89
0 1 0 0 2

3: SR 421 & Taylor Branch Rd. Performance by movement

Fuet Used (gal) 40.1 5.5 375
HG Emissions:(g) 7 0
CO mlssmns (g) 3043 145 3714

Vehlcles Entered 633 164 770

Vehicles Exited _ 644 - 164 715
Hourly Exit Rate 2576 656 2860
tnput Volume 2640 €53 3028
% of Volume 98 100 95
Denied Entry Before 1 6 1
Denied Entry After 0 0 0

SR 421 at [-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Performance Report
Ult. Geo. 9/12/2008

17: SR 421 & 1-95 NB Ramps Performance by movement

. 0.7 1.0 180
424 591619 307 S
84 38 51 1163
6 22 1.0 14
AT 12 o
77 50 6.4

otal Delay (hr)
Dolay / Veh (s}
Total Stops &

Fuel Used (gal)
HC Emissions {g):
CO Emissions (@}
NOx Emissions (g)- .
Vehlcles Entered _

""117 373 _2'6'3 '

Clonoelh ] IBBY 2086 2374 682
% of Vulume 105 98 90 90
Denied Entry.Before .~ .. ... 7 0e w010 0 T
Denied Entry After 0 0 3 3

18: SR 421 & 1-95 SB Ramps Performance by movement

Avg -
Fuel Used (gal)
HC Emissions(g) -~
co Emlsswnsl(g) o

Vahicles | i
Hourly Exit Hate

Input Volume: - ..
%ofVolume
Denied Entry After

o
0 0

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, inc. Page 3



SimTraffic Performance Report
Ult. Geo. 9/12/2008

Total Network Performance

Z.. . R e e e e e s e e e i e e e e i e = e e = FE
Delay / Vehi (s)
Total Stops o

FueI Used (gal)
HC. Emissions {g)
CO Emissions {g)
NOx Emissions (g)
Vehicles Entered
Vehiclos Exited: ,
Hourl Exlt Flate _

% of Volume o
Deniod Entry Béfors.
Deniad Entry After

SR 421 at |95 Inferchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 4



Actuated Signals, Observed Splits
Ult. Geo. 8/12/2008

Intersection: 1: SR 421 & Wiliiamson Blvd

Movement(s) Served WBL EBT NBL SBT WBT SBL  NBT
Maximuim Grgen{s) - =180 1ThO - 80 720 270 180
80 13.0 8.0 90 130 8.0 9.0
. None.. CMin- -None None C-Min None: :Noné
520 15.0 110 350 720 270 19.0
0880 008 026 053 020 O o . Tl
0 0 0 0o 0 0 0
S0 .0 o RS S : DR W
100 100 100 100 100 100 100

& Langih {s): 135.0
Number of Complete Cycles : 6

Intersection: 17: SR 421 & 1-95 NB Ramps

Number of Complete Cycles 6

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Horn and Associatss, Inc. Page 5



Actuated Signals, Observed Splits
Ult. Geo. 9/12/2008

Intersection: 18; SR 421 & I-95 SB Ramps

Movemem(s) Served WBT SBL WBL EBT
Maxiriur Green (s)- 785 415 215 . 485
MII‘IIITIUITI Green (s) 23.0 80 230 150
Rocall- - . GMin - None-.-Min GMin -t
Avg Green (s) 78S 475 262 450

o o0 o 0

1 0.0 .......

Number'oi Complete Cycles 6 o

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 6



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
Ult. Geo.

9/12/2008

Summary of All Intervals

tan Time
End Time: -
Total Tme (mm)

foflntevals
#of Reconled nfuis
Vehs Entered o

9
Ending Vehs
Denied Entry Before
Denied Entry After
Travel Distance (mi)
Travel Time:thr}-
Total Delay {hr)
Total Stops: -

Interval #0 Information Seedlng

End Trne o
TQSaETW(HM) SN B St
Volumes adjusted by Growth Factors o

Interval #1 Informatlon Recordlng

Start Time ¢
End Time

| 7 15. . e .
Total Time. {min) A8
Volumes adjusted by Growth Factors

VehsEmered o 2737 o746 2676 o 9_ 2611 2672

484 502 500 518 478 500
&8 - 86 . 847 - g4 TE6 87
4 11 15 16 B 17
' B 3 15 A 14
Travel Distance (ITII) .. 2468 2367 2344 2403 2401
Travel Ty
Total Delay (hr}
TowlBtops: o C - ) I
Fuel Used (gal} 1079.3 1050.2 1018.0 1021 9 982.3 1029.9

1848 . 1665 1651 1708 - 1468 . 00
1185 96.7 98.4 1049 789 99.1
5008 .. 483 o 52 . BE72 . 4336 5307

SR 421 at 1-95 Inferchange Area
Kimley-Horn and Associates, Inc.

SimTraffic Report
Page 1



SimTraffic Performance Report
Ult. Geo. 9/12/2008

Total Network Performance

Delaijeh’(s) M-
TOlaI StoPs

m
FueI Used (gal)
HC Emissions. (g)
GO Emissions (g)
NOX Ermissions (9)
VEhIC[rBS Emered

% Of Volume

Denied Enfry Beforg - 300 0 s
Denied Entry After

SR 421 at |-95 Interchange Area SimTraflic Report
Kimisy-Hom and Associates, Inc. Page 2



Queuing and Blocking Report
Ult. Geo. 9/12/2008

Intersection: 1: SR 421 & Williamson Bivd

Dlrectluns Served T T T T R L

. - 198 206 523 321 ° 2250555 ..
126 150 221 228 151 549
osth Quener(ity -+ . 0219 281 o624 363 270 559
Link Distance (ft} 1_595_ ) 1595 159_5 1595 536

Upsiream BK Time. (%~ .- 2500000 0 20

Queuing Penalty (veh)
Storage Bay Dist(f) -
Storage Bk Time (%) _
Queing Penaity (veh)

Intersection: 1: SR 421 & Williamson Blvd

e
-
(5]

SETITM

0 S 215

o g
B e

Dlrectlcms Served o R

Maximum Queus {ff) - 602 - i3
Average Queus (ft) 378 28 25
95ify Quisus (B T ATAR 861 S V4 : 336, . .290.
Link Distance (ft) - ) 1744 1744 2790 2790

-1 1590 1508 217 475

1264 1141 74 55

g%%:&: B

240 Q.. T

Directions Served B L r. 1T R T
Average Queve (f) 2 9% 22 N6 & 8
gshQueve(f) 14194 . 424 775 . 0280 186 81
Link Distance (f) a4 1657 1657 1657 251 659

Queuing Penalty (veh) = L S :
StrageBayDist(®ty 20 0
Storage Blk Tme (%)

SR 421 at |-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 3



Queuing and Blocking Report
Ult. Geo. 9/12/2008

Intersection: 17: SR 421 & 1-95 NB Ramps

Direction_s_ Sen_fed _ L T
Average Queue (ft) 15 143 263
L|nk Dlstance (it _ ) 496 496

8~
EEE ?f
:

568 597"

E
88
3
d
88
285 ¢
_§ 5
2
Ba83
Y.

49 544 54 544 5M

-
[ 7= 2%
R

56 w0 104

Storag Blk T|me (%) ) 1
Queuirig:Penally (veh}: - L Coande L D w0

Intersection: 17: SR 421 & |-95 NB Ramps

5.8
@R o,

Dlrec1|ons Served
Maximusm Queus () .
Average Queue (it)
95th Quete {ff)

Llnk Dlstance (ft)

SR 421 at 195 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 4



Queuing and Blocking Report
Ult. Geo. 9/12/2008

Intersection: 18: SR 421 & 1-95 SB Ramps

Directions Served

Maiimuriy Quedie (ff) 108: _ 0
Average Queue {ft} 31 115 226
95th Queus (f) ER0U 2B R4 40666
Llnk Distanoe (ft) 536 536

0ueumg Pe Ily(veh)
Storage Bay Dist(ftj -
Storage Blk Time (%)

T
539 . 852 .. 511 831
468 345 280 121
496 496 496 496 496 496 834

&

142 26 3

Intersection: 18: SR 421 & I-95 SB Ramps

D:rectlonsServed | _
329

Llnk Dlstance (it} .

Upstroam BIK Time (%) = 70 ¢
Quaumg Penalty (veh)

Storage Bay Dist(R)
Sto ge Blk Time (%)

eli):

Network Summary
Network wide Queuing Penaltyt 2074, /. <. .0

B4 834
1]

SR 421 at 1-95 Interchange Area SimTraffic Report
Kimley-Hom and Associates, Inc. Page 5



Actuated Signals, Observed Splits
Ult. Geo. 9/12/2008

Intersection: 1: SR 421 & Williamson Blvd

Movemem(s) Served WBL
unGreon(s) -

p
Cycles @M‘wmum (o), e B
Cycles Maxed Out (%) 100

Number of Complete Cycles : 6

Intersection: 17: SR 421 & |-95 NB Ramps

hug. Green 6

Gycles Sklpped (%)

Average Cycle (s):135.0
Number of Complete Cycles 6

SH 421 at 1-95 Interchange Area SimTraific Report
Kimley-Hom and Associates, Inc. Page 6



Actuated Signals, Observed Splits
Ult. Geo. 9/12/2008

Intersection: 18: SR 421 & 1-95 SB Ramps

ovemt(s) "

Maximum Green (s) 5 215 485 . 1o

Mmlmum Green (s} . 230 150
Recall - Min C-Min
Avg Green (s) 3 274 54.3
3 0 0
SRS Y S

Cycies Maxed Out (%)

SR 421 at1-95 Interchange Area SimTraffic Report
Kimley-Horn and Associates, Inc. Page 7



EVALUATION WITH PIONEER TRAIL/I-95 INTERCHANGE



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Bivd

1/5/2009

I T 2 N B S
Movement EBL EBT EBR WEBL. WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations W M WM Y MM
Volums (vph) 154 645 242 1327 992 518 302 521 850 803 1003 220
Ideal Flow {(vphpl) 1800 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 12 12 1 12 12 11 12 12 k! 12 12
Total Lost fima (s) 50 6.0 50 6.0 6.0 50 6.0 6.0 50 6.0
Lane Util. Factor 097 091 097 083 100 087 095 088 097 095
Fri 1.00 096 100 100 08 100 100 08 100 097
Fit Protected 095 100 095 100 100 085 100 100 095 100
Satd. Flow (prof) 3224 4912 3361 3123 1568 3319 3539 2814 3351 3478
Fit Permitted 095 100 095 100 100 095 100 100 08 100
Satd. Flow (pemn) 3224 4912 3351 3123 1568 3319 3539 2814 3351 78
Peak-hour factor, PHF 093 093 093 093 09 093 093 093 093 093 093 093
Adj. Flow (vph) 166 694 260 1427 1067 557 326 580 914 863 1078 237
RTOR Reduction {vph) 0 48 0 0 0 245 0 0 0 0 14 0
Lana Group Flow (vph) 166 908 0 142r 1067 312 325 580 914 863 131 0
Haavy Vehicles (%) 5% 1% 2% 1% 1% 3% 2% 2% 1% 1% 1% 1%
Turn Type Prot Prot Perm  Prot pltav  Prot
Protected Phases 5 2 1 6 3 ] 81 7 4
Permitted Phases ]
Actuated Green, G {s) 90 240 440 590 590 #10 230 720 270 300
Effective Green, g (s) 90 240 40 5.0 530 1.0 230 670 270 380
Actuated ¢/C Ratio 008 017 03t 042 042 008 016 048 019 028
Clearance Time (s) 5.0 6.0 5.0 6.0 8.0 5.0 8.0 5.0 6.0
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph} 207 842 1053 1316 661 261 881 1347 646 969
v/s Ratio Prot 005 ¢0.18 c0.43 034 c0.i0 016 032 026 c037
v/s Ratio Perm 0.20
vic Ratio 080 1.08 136 081 047 125 096 068 134 134
Uniform Delay, d1 646 580 480 356 292 645 581 282 565 505
Prograssion Factor 100 100 075 069 030 100 100 100 100  1.00
Incremental Delay, d2 196 535 160.4 0.4 03 1383 294 i4 1615 1613
Delay (s) Bd2 1115 196.3 248 89 2028 &5 208 2180 2118
Level of Service F F F C A F F C F F
Approach Delay (s) 107.5 102.1 789 2143
Approach LOS F F E F
Intersection Summary
HCM Average Control Delay 127.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 220
Intersection Capacity Utilization 117.4% ICU Lavel of Service H
Analysis Period (min) 15

¢ Critical Lane Group

SR 421 at I-95 Interchange Area - No Build Geo w/ Pioneer

Kimley-Horn and Associales, Ing.

Synchro 7 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

18: SR 421 & |-95 SB Ramps 1/5/2009
Y N U Y R A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Gonfigurations 4 ' " N ol
Volume {vph) 0 2016 283 358 2169 0 0 0 0 1192 0 547
ideal Flow {vphp) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Totat Lost time (s) 5.5 4.0 55 6.5 55 5.5
Lane Util. Factor 091 100 100 095 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Fit Protected 100 100 095 100 0.95 1.00
Satd. Flow (prof) B036 1599 1787 3505 3467 1599
Fit Permitted 100 100 095 100 0.95 1.00
Satd. Flow (perm) 5036 1599 1787 3505 3467 1599
Peak-hour factor, PHF 093 093 003 083 093 093 093 083 093 083 093 0983
Adj. Flow (vph) 0 2168 304 385 2332 0 0 0 0 1282 0 588
RTCR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow {vph} 0 2188 304 385 2332 0 0 0 0 1282 0 588
Haavy Vehicles {%) 0% 3% 1% 1% 3% 0% 0% 0% 0% 1% 0% 1%
Turn Type Free  Prok Prot custom
Protected Phases B 5 2 3 3
Permitted Phases Free
Actuated Green, G (s) 515 1400 285 84.5 435 435
Effective Green, g (s) 515 1400 285 845 435 435
Actuated g/C Ratio 037 100 020 080 03 0.3
Clearance Time (s) 5.5 5.5 6.5 5.5 5.5
Vehicle Extension (s) 30 3.0 30 3.0 3.0
Lane Grp Cap (vph) 1853 1599 364 2116 1077 497
vis Ratio Prot c0.43 022 ¢0.67 e0.37 0.37
v/s Ratio Perm 0.19
vfc Ratio 117 0.19 1086 1.10 1.19 1.18
Uniform Delay, d1 442 0Cc 558 278 48.2 48.2
Progression Factor 080 100 128 024 1.00 1.00
Incremental Delay, d2 771 00 488 501 95.1 101.4
Delay {s) 1125 00 1205 567 1433 149.7
level of Service F A F E F F
Approach Delay (s) 98.7 65.8 00 1453
Approach LOS F E A F
intarsection Summary
HCM Average Control Delay 98.4 HCM Level of Service F
HCM Voluma to Capacity ratio 1.20
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.5
Intersection Capagcity Utilization 106.5% ICU Level of Service G
Analysis Period {min) 15

¢ Crifical Lane Group

SR 421 at 1-95 Interchange Area - No Build Geo w/ Pioneer

Kimley-Hom and Associates, Inc.

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

17: SR 421 & 1-85 NB Ramps 1/5/2009
APy v AN A2/

Moverment EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations ™ M 4 f b i

Volume {vph} 300 2908 0 0 2325 665 202 0 247 0 0 0

Ideal Flow {vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s} 5.5 6.5 6.5 4.0 5.5 55

Lane Util. Factor 097 091 091 100 100 0.88

Frt 1.00 1.00 1.060 0.85 1.00 0.85

Fit Protected 095 1.00 100 100 095 1.00

Satd. Flow (prot) 367 5085 50s5 1583 1687 2787

Flt Permitted 095 100 1.0 100 095 1.00

Satd. Flow (parm) 3467 5085 5085 1583 1687 2787

Peak-hour factor, PHF 083 093 083 0983 093 093 083 083 083 083 093 0893

Adj. Flow {vph) 323 7 0 0 2500 s 217 0 309 0 0 0

RTCR Reduction (vph} 0 0 0 0 0 ¢ 0 0 0 0 0 Y

Lane Group Flow (vph) 323 327 0 0 2500 715 217 0 309 0 0 0

Heavy Vehicles (%) 1% 2% 0% 0% 2% 2% 7% 0% 2% 0% 0% 0%

Tuen Type Prot Free  Prot custom

Protected Phases 5 2 6 8 8

Permitted Phases Free

Actuated Green, G (s) 175 1025 795 1400 255 255

Effective Green, g (s) 175 1025 795 1400 255 255

Actuated g/C Ratio 012 073 057 100 018 0.18

Clearance Time (s) 55 6.5 8.5 5.5 5.5

Vehicle Extension (s) 30 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 433 3723 2888 1583 07 508

v/s Ratio Prot 0.09 c0.61 0.49 c0.13 0.1

v/s Ratio Perm 0.45

v/c Ratio 0.75 0.84 087 045 071 0.61

Uniform Delay, di 59.1 13.0 25.7 00 537 52.7

Progression Factor 045 095 100 100 100 1.00

Incremental Delay, d2 0.7 0.2 3.8 08 128 53

Delay {s) 212 126 295 09 666 58.0

Level of Service G B c A E E

Approach Delay (s} 14.0 231 61.6 00

Approach LOS B C E A

Intersection Summary

HCM Average Control Delay 215 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 140.0 Sum of lost time (s} 12.0

Intersection Capacity Utilization 106.5% ICU Level of Service G

Analysis Period {min) 15

¢ Critical Lane Group

SR 421 at 195 Interchange Area - No Build Geo w/ Pioneer
Kimley-Horn and Associates, Inc,

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

3. SR 421 & Taylor Branch Rd. 1/5/2009
t w4~ A

Movement NBT NBR SBL S8BT NWL NWR

Lane Configurations 44 il fitt '

Volume (veh/h) 2562 633 0 2990 0 131

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 093 083 093 093 093 093

Hourly flow rate {vph}) 2755 681 0 3215 0 14

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (ft) 633

pX, platoon unblocked 0.58 058 0.58

vC, conflicting volume 2755 359 918

v(1, stage 1 conf vol
v(C2, stage 2 conf vol

vCu, unblocked vol 1474 2868 0

tC, single {s) 4.3 6.8 7.1

iC, 2 stage (s)

tF (s) 23 35 3.4

p0 queue free % 100 100 77

cM capacity {veh/h) 245 8 609

Direction, Lane # NB1 NB2 NB3I NB4 ©8SB1 S5B2 SB3 SB4 NwW1
Volume Total 918 918 g8 68 804 804 804 804 14
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 0 681 0 0 0 0 141
cSH 1700 1700 1700 1700 1700 1700 1700 1700 609
Volume to Capagity 054 054 054 040 047 047 047 047 023
Queue Length 95th (fl) 0 0 0 0 0 0 0 0 22
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 127
Lane LOS B
Approach Delay (s) 0.0 0.0 12.7
Approach LOS B
Intersaction Summary

Average Delay 0.3

Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period {min} 15

SR 421 at 1195 Interchange Area - No Build Geo w/ Pioneer Synchro 7 - Report

Kimley-Horn and Associates, Inc. Page 1



Synchro Queue Report



Queues

1. SR 421 & Williamson Bivd 1/5/2009
RN
Lans Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Ftow (vph}) 166 954 1427 1067 557 325 560 914 883 1315
v/c Ratio 0.80 1.07 136 0.8 0.61 125 09 063 1.34 1.34
Control Delay 815 1020 19186 253 36 1831 871 269 2045 1979
Queue Delay 0.0 130 0.0 0.1 0.2 0.0 0.0 33 0.0 0.0
Total Delay 815 1151 136 254 38 1881 B71 302 2045 1979
Queue Length 50th (ft) 78 -~33% -84 439 28 ~189 270 331 -B2% ~816
Queue Length 95th (it) #138 #4431 m#727 m360 m25 %289  #388 409 #656 #9058
Intemal Link Dist (it} 1589 280 2748 1756
Turn Bay Length {ft) 450 300 300 240
Base Capacity (vph) 207 890 1053 1316 906 261 581 1447 646 983
Starvation Cap Reductn 0 0 0 17 48 0 0 0 0 0
Spillback Cap Reductn 0 2 0 0 0 0 0 Mg 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 08 110 136 082 065 125 096 089 134 134
Intersection Summary

~  Volume exceeds capacity, queue is theoretically infinite.
Quetie shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum atter two cycles.
m Volume for 95th percentile queus is metered by upstream signal.

SR 421 at 1-95 Interchange Area - No Build Geo wf Pioneer

Kimley-Horn and Associates, Inc.

Synchro 7 - Report

Page 1



Queues

18: SR 421 & (-95 SB Ramps 1/5/2009
- N ¢ v M4
Lane Group EBT EBR WBL WBT SBL SBR
Lane Group Flow (vph) 2168 304 385 2332 1282 588
v/e Ratio 117 .19 1.06 1.10 1.19 1.18
Control Delay 1104 00 1143 609 1371 1436
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1104 00 1143 609 1371 1436
Queue Length 50th (ft) ~B859 0 -~373 -~1273 -~724 -B42
Queue Length 95th (ft) m#735 m0 mi#d00 #1378  #861  #874
Intemat Link Dist (ft 273 477
Turn Bay Length (ff) 200
Base Capacity (vph) 1853 1589 384 2116 1077 497
Starvation Cap Reductn 0 0 0 0 0 0
Spiltback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 117 018 106 110 118 1.18
Intersection Summary

~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queus shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

SR 421 at I-95 Interchange Area - No Build Geo w/ Pioneer Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 3



Queues

17: SR 421 & 1-95 NB Ramps 1/5/2009
e R N,
Lane Group EBL EBT WBT WBR NBL NBR
Lane Group Flow {vph) 323 3127 2500 715 217 309
vic Ratio 075 084 08 045 07 061
Control Delay 279 130 298 09 674 584
Queue Delay 00 6.0 00 0.0 0.0 0.0
Total Delay 279 190 299 09 674 584
Queue Length 50th (ff) 161 402 682 0 188 148
Queue Length 95th (f) mi34 m342 752 0 282 205
Internal Link Dist (it} 477 553
Turn Bay Length {ff) 650 330 330
Base Capacity (vph} 433 3723 2888 1583 307 508
Starvation Cap Reducin 0 565 0 0 0 0
Spillback Gap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 075 089 087 045 071 081
Intersection Summary

m  Volume for 95th percentile queue is metsred by upstream signal.

SR 421 at |95 Interchange Area - No Build Geo w/ Pioneer

Kimiey-Hom and Associates, Inc.

Synchro 7 - Report
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StmTraffic Single-Run Report



SimTraffic Simulation Summary

No Build Geo w/ Pioneer 1/5/2009
Summary of All Intervals

End Time

Total Time (min) 20
Time Recorded {min) 15

# of Intervals 2

# of Recorded Intvls 1
Vehs Enfered 2504
Vehs Exited 2063
Starting Vehs 531
Ending Vehs 972
Denied Entry Before 23
Denied Entry After 108
Travel Distance (mi) 2255
Travel Tima {hr) 204.4
Total Delay (hr) 140.8
Total Stops 6712

Fuel Used {gal) 107.1
Interval #0 Information Seeding
Start Time 6:55

End Time 700
Total Time {min) b
Volumes adjusted by Growth Fagiors.

No data recorded this interval,

Interval #1 Information Recording
Start Time 7:00

End Time 718
Total Time {min) 15
Volumes adjusted by Growth Factors.

XS E Rar 2P0 o S
Vehs Exited 2063
Starting Vehs 531
Ending Vehs g72
Denied Eniry Before 2
Denied Entry Aiter 108
Travel Distance {mi) 2255
Travel Time (hr) 2044
Total Delay (hr) 140.8
Total Stops 6712

Fuel Used (gal) 107.1

SR 421 at 195 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc.

Page 1



SimTraffic Performance Report
No Build Geo w/ Pioneer

1/5/2009

1: SR 421 & Williamson Blvd Performance by movement

Total Delay (hr) 42 106 9.2 18
Delay / Veh (s) . . : 725 2264 1683 1466
St DelVeh (s) 742 1590 2895 969 1174 936 544 1923 1360 119.0
Total Stops 39 349 200 246 89 172 249 448 454 93
Travel Dist {mi) 99 484 181 180 154 83 385 748 1167 585 675 150
Travel Time (hr} 1.0 g2 56 7.0 1.8 08 37 6.3 78 124 114 23
Avg Speed (mph) 10 5 3 3 9 15 11 13 17 5 6 6
Vehicles Enterad 34 185 66 221 165 a8 78 140 228 183 219 50
Vehicles Exited 32 152 50 20 175 100 62 131 162 15 174 40
Hourly Exit Rate 128 608 200 804 700 400 248 524 768 620 696 160
input Volume 154 645 242 1327 1004 518 302 5A 850 803 1003 220
% of Volume a3 94 83 61 70 77 82 101 90 77 69 73
Denied Entry Before 1 1 1 0 ¢ D ] 0 1 0 0 0
Denied Entry After 0 0 0 0 0 0 0 1 1 0 0 0
1. SR 421 & Williamson Blvd Performance by movement

Total Delay (hr)

Delay / Veh (s)

St DelVeh (s)

Total Stops

Travel Dist {mi)

Travel Time (hr}

Avg Speed {mph) 7

Vehicles Entered 1647

Vehicles Exited 1464

Hourly Exit Rate 5856

Input Volume 7589

% of Volume 77

Denied Entry Before 4

Denied Entry After 2

SR 421 at I-95 Interchange Area SimTraffic Report

Kimley-Hern and Associates, Inc.

Page 2



SimTraffic Performance Report
No Build Geo w/ Pioneer

1/5{2009

3: SR 421 & Taytor Branch Rd. Performance by movement

otal Delay (hr} 0.4

03
Delay / Veh (s) 30 6.9
St DelVeh (s) 0.2 0.0
Total Stops 0 0
Travel Dist {mi) 61.0 151
Travel Time (hr) 1.9 0.8
Avg Speed (mph) 32 20
Vehicles Entered 530 142
Vehicles Exited 526 140
Hourly Exit Rate 2104 560
Input Volume 2613 633
% of Volume 81 88
Denied Entry Before 0 0
Denied Entry After 0 0

3.6
197.8
160.9

1225
179.6

35.8

7
633
518

2078
2980
69
13
100

0.2
19.9
197

37

20

0.3

37
3
148
131
113
0

0

RSN

SEREE 00

32.6
91.5
728
1262
257.7
38.8
9
1342
1222
4888
6367
77
13
100

17: SR 421 & |-95 NB Ramps Performance by movement

Movaient.. oo, REBISC BB WET . WBRCINBLIY
otal Delay {hr) 03 20 8.1 0.3 1.0
Delay / Veh (s) 203 126 694 114 930
St DelVeh (s) 14.3 62 539 24 B73
Total Stops 49 210 501 b 45
Travel Dist (mi) 67 630 464 83 112
Travel Time {hr) 06 3.8 a1 06 1.3
Avg Speed {mph) 12 17 5 14 9
Vehicles Entered 65 570 A17 109 41
Vehicles Exited 58 596 422 111 38
Hourly Exit Rate 232 2384 1688 444 162
Input Volume 300 28619 2385 665 202
% of Volume 77 82 72 67 75
Denied Entry Bafore 0 0 1 0 1
Deniad Entry After 0 0 1 0 0

0
0

SR 421 at 1-95 Interchange Area
Kimley-Hom and Associates, Inc.

SimTraffic Report
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SimTraffic Performance Report
No Build Geo w/ Pioneer

1/5/2009

Ry

Total Delay ()

Delay / Veh (s) 499 259 1674 688 6386 53 578 653
St DelVeh (s) 409 190 1522 526 606 04 535 553
Total Stops 268 29 154 414 1D 1 50 1024
Travel Dist (mi) 269 33 85 387 74 0.1 33 892
Travel Tima {hr) 64 05 44 78 42 00 17 252
Avg Speed (mph) 4 6 2 5 2 12 2 4
Vehicles Entered 417 84 8¢ 368 225 3 98 1284
Vehicles Exited 420 62 B7 358 216 3 95 1241
Hourly Exit Rate 1680 248 348 1432 864 12 380 4964
Input Voluma 2022 283 3k8 277 1192 18 547 6597
% of Voluma 83 88 97 66 72 67 69 75
Denied Entry Before 1 0 0 1 2 0 ] 4
Denied Entry After 0 0 o o 3 0 0 3

Total Zone Performance

R D sl e e o i
Total Dalay (hr) 122.5
Delay / Veh {s) 24646
St DelVeh (s) 2028.1
Total Stops 5643
Travel Dist {mi) 994.2
Travel Time {hr) 149.8
Avg Speed (mph) 7
Vehicles Entered 14838
Vehicles Exited 26
Hourly Exit Rate 104
Input Volume 27281
% of Vaolume 0
Denied Entry Before 23
Daniad Entry After 106

SR 421 at |-95 Interchange Area
Kimley-Hern and Associates, Ing.

SimTraffic Report
Page 4



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary

No Build Geo w/ Pioneer 1/5/2009
Summary of All Intervals
Start Time : : ; y
End Time : : : 715
Total Time {min) 20 20 20 20 20
Time Recorded (min) 15 15 15 15 15
# of Intervals 2 2 2 2 2
¥ of Recorded Intvis 1 1 1 1 1
Vehs Entered 2488 2504 2525 2422 2479
Vehs Exited 2037 2050 2067 1993 1985 2022
Starting Vehs 520 540 508 520 542 526
Ending Vehs 971 994 966 949 1032 980
Denied Entry Before 8 5 10 6 10 6
Denied Entry After 47 133 142 198 114 128
Travel Distance {mi) 2232 2264 2248 22 2148 2219
Travel Time (hr) 198.6 209.9 198.0 204.7 2t1.5 2045
Total Delay {hr) 135.5 1458 134.3 1426 150.9 1418
Total Stops 6913 6959 8466 6516 6805 6732
Fuel Used (gal) 105.7 108.9 1055 105.9 105.8 106.4
Interval #0 Information Seeding
Start Time 6:55
End Time 7:00
Total Time (min) 5
Volumes adjusted by Growth Factors.
No data recorded this interval.
Interval #1 Information Recording
Start Time 7:00
End Time 7:15
Total Time (min) 15
Volumes adjusted by Growth Factors.

ehs Entered 2488 2455 2474
Vehs Exited 2037 2050 2067 1093 1965 2022
Starting Vehs 520 540 508 520 542 526
Ending Vehs g7 094 966 949 1032 980
Denied Entry Before 6 5 10 6 10 ]
Denied Entry After 47 133 142 198 114 126
Travel Distance (mi} 2232 2264 2248 2201 2148 2219
Travel Time {hr} 198.6 209.9 198.0 204.7 2115 204.5
Total Delay {hr) 135.5 145.8 134.3 142.6 150.9 141.8
Total Stops 6913 6959 6466 6516 8805 6732
Fuel Used (gal) 105.7 108.9 105.5 105.9 105.8 106.4
SR 421 at |-95 Interchange Area SimTraffic Report

Kimley-Horn and Asscciates, Inc.

Page 1



SimTraffic Performance Report
No Build Geo w/ Pioneer 1/5/2009

Total Zone Performance By Run

L RS e R s A et Y - IR A
Total Delay (hr) 103.9 115.7 108.7 114.4
Delay / Veh {s) 2945.3 2686.3 77 2606.2

St DelVeh (s) 2346.4 2199.7 2236.3 21414
Total Stops 5242 5433 5087 5308
Travel Dist {mi) 974.0 992.8 885.1 9739
Travel Time {hr) 130.6 142.9 1357 141.0

Avyg Speed (mph) 8 7 8 7
Vehicles Entered 1447 1481 1498 1458
Vehicles Exited 32 A 33 a2
Hourly Exit Rate 128 124 132 128
Input Volume 27281 27281 27281 27281

% of Volume 0 0 0 0
Denied Entry Before 8 5 10 ]
Deniad Entry After 47 131 138 123

SR 421 at 1-95 Interchange Area SimTraffic Raport

Kimley-Horn and Asscciates, Ing. Page 2



Queuing and Blocking Report

No Build Geo w/ Pioneer 1/5/2009
Intersection: 1: SR 421 & Williamson Blvd

Directions Served L T R L L
Maximum Queve (f) 128 284 192 189 261 284
Average Queue {ft) 81 17 584 717 249 488 376 238 148 66 201 213
95th Queue (ft) 137 340 1160 1296 251 493 488 452 201 152 316 331
Link Distance (ft) 1594 1504 248 248 248 248 248

Upstrsam BIk Time {%) 0 1 43 43 0 0

Quauing Penalty (veh} 0 0 245 272 0 0

Storage Bay Dist (ft) 450 450 200 300 300
Storage Blk Time (%) 12 20 72 0 1
Queuing Penalty (veh) 19 92 155 1
Intersection: 1: SR 421 & Williamson Bivd

Directions Served R T TR

Maximum Qusue {ff) 305 306 1825 1821

Average Queus (ff) 228 278 233 226 256 323 1615 1478 461 441

85th Queue {ft) 353 466 342 320 337 395 2179 2255 1348 1344

Link Distance (it} 2762 2762 1748 1748 2790 2790

Upstream Blk Time (%) 34 23

Queuing Penalty (veh) 0 ]

Storage Bay Dist {ff) 300 300 240 240

Storage Blk Time (%) 1 1 3 3 20 47 49

Queuing Penaity (veh) 2 H 9 7 102 236 330

Directions Served R

Maximum Queue (ft) 202 1671 1679 1673 87

Average Queue (ff) 97 1057 1126 1061 55

95th Queuse (f) 2H 1963 1940 1990 95

Link Distance (i) 16857 1857 1657 251

Upstream Bk Time (%) 14 16 14

Queuing Penalty (veh) 0 0 0

Storage Bay Dist {ft) 250

Storage Btk Time (%) 2 8

Queuing Penatty (veh) 13 58

SR 421 at I-95 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc.

Page 3



Queuing and Blocking Report

No Build Geo w/ Pioneer 1/5/2009
intersection: 17: SR 421 & I-95 NB Ramps

Directions Served L L T T R L R R
Maximum Queue {ft) 128 128 297 302 114 338 501 185
Average Queus (ff) 83 a2 254 260 16 230 200 118
95th Queus {it) 137 134 338 34 381 626 658 574 126 392 496 190
Link Distance (ft) 491 491 4 546 545 545  B45 1439
Upstream Blk Time (%) 6 20 57

Queuing Penalty (veh) 45 150 424

Storage Bay Dist {ft) 650 650 330 330
Storage Blk Time (%) 12

Queuing Penaity (veh) 4
Intersection: 18: SR 421 & [-95 SB Ramps

Movey I
Directions Served

Maximum Queue (ft)

Average Queue (ft) 358 359 350 240 466 504 191 192 193

95th Queue (ft) 376 376 382 424 605 BB3  202 20 204

Link Distance (f) 123 123 123 4N 491 491 54 54 54

Upstream Blk Time {%) 43 42 48 0 14 29 69 70 70

Queuing Penalty (veh) 328 324 385 4 116 241 402 409 409

Storage Bay Dist (ff)

Storage Blk Time (%) 48

Queuing Penalty (veh) 135

Zone Summary

Zone wide Queuing Penalty; 4939

SR 421 at 1-95 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc.

Page 4



EVALUATION WITH MADELINE AVENUE EXTENSION



Synchro HCS Printout



HCM Signalized Intersection Capacity Analysis
1: SR 421 & Williamson Blvd 9/15/2008

A

Lane Conﬁgurailons o _ -H' [ ‘H i“'i"
Volume(wh) . ' 0 U154 598 249 1560 992 o481 312 528 1013 76374
idealFIow(vphpl)_ . 10 100 1300 1900 1900 1900 1900 1900 1900 1900

e Widt oM e 120 T
80
091_,. :

1900

2R 2 e

80 su 50 80 B0 50

| 083, 1007 087 0857 088 087 .C

_1_90___035 _____ 1.00 1.0 .0-35 1.00

100:7 400 095, 100 [ 100 085 100

3123 1568 3319 3538 2814 3351__ 3490

100100 095 100 400 085 100

3123 1568 3319 3539 2814 3351 3490

3 .U.;% - ;Q;Q_Sf.. - 093 088 083 083 - 083 003

.98 517 335 568 1089 _320 1092 203

9 .0 2B 0 0 0@ 19 D
i 272 335 568 1088 820 1285 0
% D% 2% %A% 1% 1%

568 . 130 . 260
56 130 260 74
038 = 009" 047 "0
60 50 60
36 36 30
592 288 613

010 016

1000

0.17
83 046 116 - 083 078 122 - 129
32 685 811 314 600 535
Incremental Delay, d2 12 604 256.7 32 04 1047 22 39 1138 1359
Delay @) se 848 1234 2058 34 116 1732 832 - 344 1738 1804
Level of Serwce S E F F D B F F ¢ F F

HCM Average Control Delay _ 142.4 HCM Level of Servica F

HCM Voluma to:Capagity raio - - 1.34. : - :

Actuated Cycle Length (s) 150.0 ~Sum of lost time (s} _ 22.0
Intersection C - iitization S 1220% iCU Level o Service -~ H
Analysis Period (mln) 15

¢ Griticaltane Growp : " -

SR 421 at -95 Interchange Area - No Build Geo w/ Madeline Synchro 7 - Report
Kimley-Horn and Asscciates, Inc. Page 1



HCM Signalized Intersection Capacity Analysis
18: SR 421 & 1-85 SB Ramps 9/15/2008

J‘—-w(*-kﬂtf‘»l-/

La conﬂguranos i KN |
Volume (vph) i 072100 269 %t 254 - 0. 0 0 0 120 - 0 669
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Losttimer(s} - L g 855 . o 65 55
Lane Util. Factor
Friios Y
FItProtecied _

085 0.97 1.00
1.00 095 1.00

1900
b5
1.00
1.00
0.85
1787
0.93
345
0

085 100 . 0.95 1.00

0.93

99 09 093 083 083 093 093 0.93 093

5 2316

0

i N 0
o 9. 1290 0 719
0% 0% 1% 0% 1%

Protected Phases
Penmﬂed?hasas ) . . 8g
Antuated Green G (s) . 4? 5 150 0 315
E (s . : 5.5 . 5-5 . 1 , ._::
Vehlcle Extension (s) 3.0 3.0
Lane Grp-Capy {¥ph) ovve 1985. 018997 375
v/s Ratio Prot 046 019
vis Ratio Permy RS o018 o ce -
vieRao 142 018 082 119 _ 1.02 1.24
Uniform-Delay; d1 . 512 . 0G0 580 332 e e o 47.8 : 47.8
Progression Factor _ 083 100 132 033 1.00 1.00
incremental Dilay, d2 o 1874 00 186 872 - ' 316 121.1
Dalay (s) 2329 00 949 982 79.3 168.9
Level of Service. . T A F F S E F
Approach Delay (s) 206.5 97.8 0.0 111.4
Approach LOS: o - F - F _ A F

545 545
545 545
0.36 0.36
B5 55
30 30
1260 581
0.37 ¢0.45

HCM Levai of Serwce 2

HCM Volume to Capacny ratio _ 1.33 _ _
Actuated Cycle Length {s) . 150.0 Sumof lostime{s) - - 175
Intersection Capacity Utilization C111.0% ICU Level of Service H
Analysis Periad.{min) ' ' 15 . S

¢ Critical Lane Group

SR 421 at 195 Interchange Area - No Build Geo w/ Madeline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
17: SR 421 & 1-35 NB Ramps 9/15/2008

Py ¢ ANt N

Conﬁm_ons . .
Vome (vph) .- - 871 2818 - 0 0 2 62. 181 0 2 -0 0 0
Ideal Fiow (vphpl)_ | _1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

B65. 406 85 . B5
091 100 100 088
<1000 085 100 7 - :
. 100 1.00 o8
100 _10_0 0.95 1.00
50851583, . 1887 . . 2787
0.93 093 093 093 083 093
2456 195 02 000
0 o o o o0 0 0 0
e - 0
0%

093 083

2456 733 195 0 276
2% 2% 7% 0% 2%
- -Free'; :-Pret - -cusiom
B 8 8
855 150 0 24.0 24.(}
018 016
Vehicle Extension {s) . 3.0 3.0
LancGpCapOphy - 532 36 . . 298 1585 20 46
v/s Ratio Prot 012 ¢0.62 048 D12 0.10
vcRato 075 081 o085 046 072 0.62
Uniform Delay, o R 15O - S 268 60 598 ° . B8T
Progression Factor 081 094 100 100  1.00 1.00
Incremental Delay, d2 - - 06 . .01 B 10, 154 88
Delay (s} ) 374 107 01 10 753 65.1
Level of Service .o DoreB E C A E E -
Approach Delay (s) 137 - 234 69.3 0.0

0% 0%

HCM Vo!ume to Capacrty ratio _ 080 S

Actuated Cycle Length.(s) - : . 1500 Sumof losttime (s}~ - 120

Intersection Capacny Utlllzatlon ) 111.0% ICU Level of Service H

Analysis Period {min}. L S48 : : . _
¢ Critical Lane Group

SR 421 at I-95 Interchange Area - No Build Geo w/ Madeline Synchro 7 - Report
Kimley-Horn and Associates, Inc. Page 2



HCM Unsignalized Intersection Capacity Analysis Madeline Avenue Extension
3: SR 421 & Taylor Branch Rd. 8/1/2008

Poe L b S

Analysns'Pened(mmi o 15

SR 421 at |-95 Interchange Area No Build with Madeline Synchro 7 - Report
Kimiey-Horn and Assaciates Page 2



Synchro Queue Report



Queues
1: SR 421 & Williamson Blvd 9/15/2008

166 %6 1677 981 517 335 568 1089 820 1295

Lane Group Flow (vph)

vic Ratio S DB U109 156 0083 (062 146 - 093 080 12 128 |
ControIDelay 706 1109 2833 342 119 1621 829 220 1627 1?70_
1109

SR 421 at I-95 Interchange Area - No Build Geo w/ Madeline Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 1



Queues
18: SR 421 & 1-95 SB Ramps 8/15/2008

Lane G;oup F|o I

v/c:Ratio - ke 102 124,

Control Delay _ 102 8 781 1815

Queus Delay 900 00 00

Total Delay - 5 1028 781 1615
Queue Lengti S0 C w1480 | ~B90 -89

Queue Length 95th _(ﬂ)

SR 421 at 1-85 Interchange Area - No Buiid Geo w/ Madeline Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 3



Queues
17: SR 421 & 1-95 NB Ramps 9/15/2008

e .

Lane Group Flow (vph) 399 3139 2456_ 738 195 276
vic Ratio Lo 075 081 085 046 072 062 -
Control Delay _ 377 109 305 10 764 661
Gueus Delay CLG0. 8 00 00 14 0D
Total Delay . &7 170 W5  t0 778 66
Length 50() - - 2187 0700 186 147
Queue Length 95ih ) mi4g m238 773 0 #305 203 _
Internal Link Dist {fy: - oA o888 e

SR 421 at 1-95 Interchange Area - No Build Geo w/ Madeline Synchro 7 - Report
Kimley-Hom and Associates, Inc. Page 2



SimTraffic Single-Run Report



SimTraffic Simulation Summary
No Build Geo w/ Madeline 9/15/2008

Summary of All Intervals

End Time 7:15
Total Time {min) 20
Time Recorded {min) 15
# of Infervals 2
# of Recorded [nivis 1
Vehs Entered 2339
Vehs Exited 1780
Starting Vehs 557
Ending Vehs 1116
Denied Entry Befere 3
Denied Eniry After 482
Travel Distance {mi) 1805
Travel Time thr} 261.7
Total Delay (hr} 207.8
Total Stops 6266
Fuel Used (gal) 1006.9

Interval #0 Information Seeding

Start Time 6:55
End Time 7:00
Total Time (min} 5

Volumes adjusted by Growth Factors.
No data recerded this interval.

Interval #1 information Recording

Start Time 7:00
End Time 715
Total Time (min) 15

Volumnes adjusted by Growth Factors.

Vehs Exited 1780
Starting Vehs 557
Ending Vehs 1116
Denied Entry Before 3
Denied Entry After 482
Travel Distance {mi) 1805
Travel Time (hr} 261.7
Total Delay (hr) 207.8
Total Stops §266
Fuel Used (gal) 1096.9
SR 421 at I-95 interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
No Build Geo w/ Madeline 9/15/2008

1; SR 421 & Williamson Blvd Performance by movement

Total Delay (hn) 06 85 23 217 99 34 35 29 54 152 98 10

Delay / Veh {s) 491 962 1459 5830 4231 2880 118 876 787 5405 1809 1466
Total Stops 31 147 106 268 75 38 13t 129 377 08 427 41
Travel Dist {mi) 129 40t 187 118 7.6 40 440 628 1327 331 678 78
Travel Time {hr) 0.9 4.5 28 2241 10.0 3.6 4.8 48 9.5 162 118 1.3
Avg Speed (mph) 15 9 7 1 4 9 10 14 15 2 6 6
Fuel Used (gal) 51 194 99 537 255 90 201 248 484 435 417 4.4
HC Emissions (g) 1 1 1 0 i 3 1 3 3 G 2 0
CO Emissions {g) 237 707 388 288 256 399 298 710 ge6 289  E74 38
NOx Emissions (g) 2 4 3 1 2 2 3 9 1 2 7 0
Vehicles Entered 42 138 61 143 80 43 88 13 253 125 203 24
Vehicles Exited 45 128 54 125 88 43 il 126 243 77 189 28
Hourly Exit Rate 180 512 216 500 352 172 284 504 972 308 756 104
Input Volume 154 593 249 1560 912 481 312 528 1013 763 1016 189
% of Volume 117 86 87 32 39 36 9 95 98 40 74 55
Denied Eniry Befere 0 0 i 15 7 1 0 0 1 0 0 0
Denied Entry After 0 0 0 9 57 24 5 2 11 1] 0 0

1: SR 421 & Williamson Blvd Performance by movement

Total Delay () 793

Delay / Veh {s) 226.3
Total Stops 2178
Travel Dist {mi) 4433
Travel Time (hr) 92.3
Avg Speed {mph) 7
Fuel Used (gal) 3055
HC Emissions {g) 16
CO Emissions (q) 5047
NOx Emissions (g} 47
Vehicles Entered 1309
Vehicles Exited 1215
Hourly Exit Rate 4860
Input Volume 7770
% of Volume 63
Denied Enry Before 25
Denied Entry After 190
8R 421 at I-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, Inc. Page 2



SimTraffic Performance Report

No Build Geo w/ Madeline 9/15/2008
3: SR 421 & Taylor Branch Rd. Performance by movement
Total Celay (hr) 0.5 02 4589 01 468

Delay / Veh (s) 38 67 3766 116 1525

Total Stops 0 0 1033 35 1068

Travel Dist {mi) 593 116 1399 20 2128

Travel Time (hr) 1.9 06 492 02 519

Avg Speed {mph) 3 20 4 g ]

Fuel Used (gal) 29.4 35 1408 06 1742

HC Emissions (g) ] ] 13 0 19

€O Emissions (g) 2289 9% 3134 26 5545

NOx Emissions {g) 19 1 28 0 49

Vehicles Entered 520 108 524 37 1189

Vehicles Exited 521 108 354 36 1019

Hourly Exit Rate 2084 432 1416 144 4078

Input Volume 2584 643 2666 132 6325

% of Volume 81 67 48 109 84

Denied Entry Before 0 0 3 0 3

Denied Entry After 1] 0 228 ¢ 229

5: 1-95 SB Ramps & Performance by movement

Total Delay (hr) 138 04 143

Delay / Veh (s) 1353 945 1333
Total Stops 541 20 561

Travel Dist {mi) 705 30 735

Travet Time {hr) 16.3 0.5 168

Avg Speed {mph) 4 6 5

Fuel Used (gal) 51.7 23 540

HC Emissions (g) 2 0 2

CO Emissions {g) 804 52 856

NOx Emissions (g) 7 0 8

Vehicles Entered 414 19 433

Vehicles Exited 323 14 337

Hourly Exit Rate 1282 56 1348

Input Volume 1869 130 1999

% of Volume 69 43 67

Denied Entry Before 1 0 1

Denied Entry After 38 1 39

SR 421 at 185 Interchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 3



SimTraffic Performance Report
No Build Geo w/ Madeline 9/15/2008

6. SR 421 & Performance by movement

Total Delay {fr) 42 23 01 66

Delay / Veh (s) 387 285 327 308
Total Stops 245 109 8 362
Travel Dist (mi) 283 104 08 395
Travel Time (hr) 5.3 28 0.2 8.1
Avg Speed {mph) 5 4 5 5
Fuel Used (gal) 217 100 05 322
HC Emissions (g) 1 1 0 2
CO Emissions (g) 436 180 4 620
NOx Emissions (g} 5 2 0 8
Vehicles Entered 454 307 14 775
Vehicles Exited 449 308 14 IZa
Hourly Exit Rate 1796 1232 56 3084
Input Volume 2416° 2823 130 5371
% of Volume 74 44 43 57
Denied Entry Betore ] 1] 0 0
Denied Entry After 1 H ¢ 1

17: SR 421 & 1-85 NB Ramps Performance by movement

Total Delay {hr) 04 22 115 03 46 31 222

Delay / Veh (s) 272 141 1614 1186 5344 2059 750
Total Stops 57 186 357 20 77 8t 778
Travel Dist {mi) 63 615 28.0 7.6 9.1 14t 1267
Travel Time {hr) 0.7 39 121 0.5 48 35 258
Avg Speed (mph) 10 16 2 14 2 4 5
Fuel Used {gal) 37 33 35 20 127 108 1030
HC Emissions (g) 0 5 2 0 3 0 1
CO Emissions (g} 116 22377 679 40 574 200 3846
NOx Emissions {(g) i 18 ) 0 5 2 31
Vehicies Entered 59 553 262 101 45 68 1089
Vehicles Exited 59 b&9 251 106 16 43 1044
Hourly Exit Rate 236 2276 1004 424 64 172 4178
Input Yolume 371 2032 2313 682 181 257 B736
% of Yolume 64 78 43 62 35 67 62
Denied Entry Before 0 0 0 i 0 0 1
Denied Eniry After 0 0 5 0 1 7 13
SR 421 at 1-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, Inc. Page 4



SimTraffic Peformance Report
No Build Geo w/ Madeline 9/15/2008

18: SR 421 & 1-95 SB Ramps Performance by movement

Total Delay {hi) 77 05 08 94 41 0d 1.9
Delay / Veh {s) 710 31 665 156 650 758 749
Total Stops 260 21 26 305 96 3 51
Travel Dist {mi) 25.3 26 36 237 75 0.1 32
Travel Time (hr) 83 0.5 0.7 9.9 4.4 041 24
Avg Speed {mph) 3 5 5 3 2 1 2
Fuel Used (gal) 261 22 25 274 124 01 55
HC Emissions (g) 2 0 0 2 0 0 0
(O Emissions (g} 369 55 67 446 102 37 31
NOx Emissions (g) 4 1 0 4 1 0 0
Vehicles Entered 390 50 34 228 228 3 94
Vehicles Exited 390 43 33 218 222 3 89
Hourly Exit Rate 1560 192 132 a72 488 12 356
Input Volume 2105 269 321 2154 1200 18 689
% of Volume 74 71 4 40 74 67 53
Denied Entry Before 0 0 0 1 0 G 0
Denied Entry After 0 0 0 4 4 0 2

Total Network Paerformance

Total Delay {ht) 207.8

Delay / Ven (s) 3634
Total Stops 6266
Travel Dist {mi) 1804.7
Travel Time (nr) 261.7
Avg Speed (mph) 9
Fuel Used {gal) 1096.9
HC Emissions (g) 104
CO Emissions {(g) 32335
NOx Emissions {g) 320
Vehicles Entered 2339
Vehicles Exited 1780
Hourly Exit Rate 7120
Input Yolume 49195
% of Volume 14
Denied Entry Before 3
Denied Entry After 482
SR 421 at 195 Interchange Area SimTraffic Report

Kimley-Horn and Associates, inc. Page 5



SimTraffic Five-Run Average Report



SimTraffic Simulation Summary
No Build Geo w/ Madeline 9/15/2008

Summary of All Intervals

Start Time 6:55 6:55 6:55 655 6:55 855

End Time 7:15 7:15 715 715 715 715
Total Time {min) 20 20 20 20 20 20
Time Recorded (min) 15 15 15 15 15 5
# of Intervals 2 2 2 2 2 2
# of Recorded Intvis i 1 1 1 1 1
Vehs Entered 2632 2283 2346 2384 2326 2396
Vehs Exited 2092 1721 1791 1882 1805 1856
Starting Vehs 532 562 555 554 558 558
Ending Vehs 1072 1144 1110 1056 1079 1091
Denied Entry Before 37 25 61 43 22 38
Denied Entry After 172 621 440 379 337 388
Travel Distance {mi) 21589 1815 1884 2054 1926 1968
Travel Time (hr) 230.9 287.7 276.2 245.5 2403 0.0
Total Delay (hr) 169.9 236.1 222.9 187.4 186.0 200.5
Total Stops 6374 6441 6050 6076 6023 6192
Fuel Used (gal) 1092.4 1132.2 1128.1 1096.9 1058.8 1103.3

Interval #0 Information Seeding

Start Time 6:55
End Time 7:00
Total Time {min) 5

Volumes adjusted by Growth Factors.
No data recorded this inferval.

Interval #1 Information Recording

Start Time 700
End Time 7:15
Total Time (min) 15

Volumes adjusted by Growth Factors.

Vehs Entered 2632 2283 2348 2384 2326 2396

Vehs Exited 2092 1721 1791 1882 1805 1856
Starting Vehs 532 582 555 554 558 558
Ending Vehs 1072 1144 1110 1056 1079 1091
Denied Entry Before 37 25 61 43 22 38
Denied Eniry After 172 621 440 379 337 389
Travel Distance {mi} 2159 1815 1884 2054 1926 1968
Travel Time {hr) 230.9 287.7 276.2 2455 240.3 0.0
Total Delay (hr) 169.9 236.1 2229 187.4 186.0 200.5
Total Stops 6374 6441 6050 6076 6023 6192
Fuel Used (gal) 1099.4 11322 1129.1 1086.9 1058.8 1103.3
SR 421 at -95 inferchange Area SimTraffic Report

Kimley-Hom and Associates, Inc. Page 1



SimTraffic Performance Report
No Build Geo w/ Madeline 9/15/2008

Total Network Performance

Total Delay (hn) 200.5
Delay / Veh (s) 3401
Total Stops 6192
Travel Dist {mi) 1967.7
Travel Time {hr) 0.0
Avg Speed (mph) 54
Fuel Used (gal) 1103.3
HC Emissions (g) 94
GO Emissions (g) 31514
NOx Emissions (g) 308
Vehicles Entered 2396
Vehicles Exited 1856
Hourly Exit Rate 7424
Input Volume 49195
% of Volume 15
Denied Entry Before 38
Denied Entry After 389
SR 421 at I-95 Interchange Area SimTraffic Report

Kimley-Horn and Associates, Inc. Page 2



Queuing and Blocking Report
No Build Geo w/ Madeline 9/15/2008

Intersection: 1: SR 421 & Williamson Bivd

Directions Served L L T T TR L L T T R L L
Maximum Queue {ft) 88 292 737 771 250 483 447 438 342 4365 309 322
Average Queue {ff) 59 [} 458 557 249 481 362 250 183 106 248 268
95th Queue {ft) 105 289 779 880 251 484 476 514 374 369 3n 390
Link Distance (ft) 1584 1594 248 248 248 248 248

Upstraam Blk Time (%) 56 54 6 3 0

Queuing Penalty (veh) 270 261 29 15 1

Storage Bay Dist {it) 450 450 200 300 300
Storage Bk Time {%) 8 21 73 9 23
Queuing Penalty (veh) 13 93 145 23 81

Intersection: 1: SR 421 & Williamson Blvd

Directions Served

=
Maximum Queus (ft) 749 797 325 32 289 340 1762 1764 2285 2397
Average Qusue (fl) 452 480 285 265 260 336 1508 1439 768 802
95th Quaue {f) 817 946 375 347 340 352 2160 2144 2277 2405
Link Distance (ft} 2762 2762 1748 1748 2790 2790
Upstream Blk Time (%) 46 H 4 7
Queuing Penalty (veh) ¢ 0 0 0
Storage Bay Dist {ff) 300 300 240 240

Storage Blk Time (%) 4 3 7 6 45 81 37

Queuing Penalty (veh) 12 35 20 16 227 410 281

Intersection: 3: SR 421 & Taylor Branch Rd.

Directions Served T T T T T R
Maximum Qlueua (it} 12 274 1678 1682 1672 84
Average Queue (ft) 2 186 1032 1095 1020 53
95th Queue (ft) 15 375 2014 1988 2002 90
Lirk Distance (ft) 545 1657 1657 1857 251
Upstream Blk Time (%) 13 22 11

Queuing Penalty (veh) 0 0 0

Storage Bay Dist {ft) 250

Storage Blk Time (%) 9 42

Queuing Penalty (veh) 69 313

SR 421 at 1-95 Interchange Area SimTraffic Report

Kimley-Horn and Asscciates, Inc. Page 3



Queuing and Blocking Report
No Build Geo w/ Madeline

9/15/2008

Intersection: 5: I-95 SB Ramps &

Directions Served

Maximum Queue (ff) 1040
Average Queus (ft) 781
95th Queue (f) 1236
Link Distance () 1012
Upsiream Blk Time {%;} 15
Queting Penalty {veh} 0
Storage Bay Dist {ft)

Storage Bik Time (%)

Queuing Penalty {veh)

Intersection: 6: SR 421 &

1031
801
1189
1012
15

691
1188
1012

Directions Served T T
Maximum Queue (it) 35 313
Average Queue (ft) 3 266
95th Queue (ff) 401 316
Link Distance (i) 248 248
Upstream Blk Time {%}) 23 23
Queing Penalty (veh) 185 180
Storage Bay Dist {ft}

Storage Blk Time (%)

Queuing Penalty (veh)

272

Intersection: 17: SR 421 & 1-95 NB Ramps

T
222
192
268
130

35
490

188

Mavame

=

Directfons Sarved L L

T

T T T T T R

Maximum Queue (ft} 200 183 3 333 352 585 582 580 428 354 1158 156
Average Queue (1) 118 110 240 244 272 517 552 558 03 292 466 92
85th Queue {ft) 195 183 361 357 375 622 585 578 448 21 1208 180
Link Distance {it) 491 491 491 545 545 545 545 1439
Upstream Blk Time (%) 17 51 60 1 i

Queuing Penalty (veh) 124 379 447 4 0

Storage Bay Dist (ft) 650 650 330 330
Storage Blk Time (%) 47

Queuing Panalty (veh) 120

SR 421 at |-95 interchange Area SimTrattic Report
Kimley-Horn and Associates, Inc. Page d



Queuing and Blocking Report

No Build Geo w/ Madeline

9/15/2008

Intersection: 18; SR 421 & 1-95 SB Ramps

;

Directions Serve T T T L T T L
Maximum Queus {ft) 378 366 ar2 292 523 526 196

Average Queue (ff) 361 354 353 205 495 501 192 L)l 192
95th Queue (fi) 388 390 39 346 577 564 208 197 200
Link Distance {ff) 130 130 130 491 491 491 54 54 54
Upstream Blk Time (%) 65 64 64 39 45 70 70 73
Queuing Penalty (veh) 516 508 503 319 N 436 436 456
Storage Bay Dist (ft)

Storage Blk Time (%) 64

Queuing Penalty {veh) 17

Network Summary

Network wide Queuing Penalty: 8647

SR 421 at (-95 Inferchange Area
Kimley-Hom and Associates, Inc.
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