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Executive Summary

The Berkeley-Charleston-Dorchester Council of Governments (BCDCOG) is planning a rapid transit
project approximately 20 miles long between Charleston and Ladson to provide reliable connectivity
between communities and to enhance economic opportunities in the area. The project, named
Lowcountry Rapid Transit (LCRT), will include a proposed Bus Rapid Transit (BRT) system from the
Ladson Fairgrounds to Downtown Charleston. The BRT system will consist of stations, park-and-ride, and
transit hubs along the entire corridor. The BRT will operate on dedicated lanes along at least 51% of the
corridor to improve transit reliability.

US 78/US 52/Rivers Ave provides a key connection between Summerville, North Charleston, and
Charleston. The corridor experiences significant congestion during peak periods. The addition of a BRT
system running on dedicated lanes is likely to have an impact on traffic operations along the corridor. To
inform the development of the BRT system, operational traffic models were developed to establish the
existing performance levels of the road network in order to benchmark against the proposed changes as
part of the LCRT project.

Microsimulation models encompassing segments of US 17A/Main St, US 78/University Blvd, US 52/US
78/Rivers Ave, US 52/Meeting St, US 78/King St, and Calhoun St were developed. The models also
include the freeway interchanges for I-26 at US 17A, 1-26 at US 78/University Blvd, and [-526 at US
52/US 78/Rivers Ave. Cross streets are included along the BRT route, but are limited in scope to reduce
the size and complexity of the simulation model. The traffic model was developed using VISSIM 11.00-12.

The Existing Conditions base model was calibrated and validated to replicate the 2018 base year traffic
conditions for the morning (7:15-8:45 AM) and evening (4:30-6:00 PM) peaks. The calibration
methodology and results can be found in the Lowcountry Rapid Transit Microsimulation Modeling Existing
Conditions Base Model Development and Calibration (July 2019) report.

The Opening Year (2025) and Design Year (2045) models have now been completed. The No Build
models incorporate committed projects apart from the LCRT that are expected to be completed by the
Opening Year (2025). The Build models incorporate the proposed rapid transit route, which is comprised
of sections of dedicated bus-only transit lanes and sections of mixed traffic transit vehicle operations.
Traffic volumes and signal timing were updated for each model to match the appropriate future year and
No Build/Build conditions.

Results were obtained from the Future Year models in the form of network performance, intersection
operations, and travel times. Although the results indicate that there are areas of the study network that
are negatively impacted by the implementation of the LCRT, there are also areas that benefit from the
geometric and signal changes that come along with the BRT route. As the LCRT design is finalized,
further refinement of intersection layouts, signal timing, and TSP parameters will be necessary to mitigate
some of the negative impacts and improve operations for the general traffic as well as the LCRT.
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Abbreviations

AADT
ATCS
BCDCOG
BRT
CARTA
CHATS
DTA
FHWA
HCM
HV
LCRT
LOS

LV
MOE

oD
QA/QC
RBC
SCDOT
TSP
VAP
vph

Average Annual Daily Traffic

Adaptive Traffic Control System
Berkeley-Charleston-Dorchester Council of Governments
Bus Rapid Transit

Charleston Area Regional Transportation Authority
Charleston Area Transportation Study
Dynamic Traffic Assignment

Federal Highway Administration

Highway Capacity Manual

Heavy Vehicle

Lowcountry Rapid Transit

Level of Service

Light Vehicles

Measure of Effectiveness

miles per hour

Origin-Destination

Quality Assurance/Quality Control
Ring-Barrier Controller

South Carolina Department of Transportation
Transit Signal Priority

Vehicle Actuated Programming

vehicles per hour
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Glossary

Capacity

Latent Demand

Standard Deviation

Throughput

Transit Signal Priority

Travel Demand

The maximum hourly rate at which persons or vehicles can
reasonably be expected to traverse a point, or uniform section of a
lane or roadway, during a given time period under prevailing
roadway, traffic, and control conditions.

Traffic attempting to enter the network that is unable to do so due to
geometric constraints at the boundaries of the network. Also referred
to as “Volume Denied Entry”.

A measure of the dispersion of a set of data from its mean value,
calculated as the square root of the variance.

The number of distinct vehicles (or people) able to enter or exit the
system during the analysis period.

A set of operational improvements that uses technology to reduce
dwell time at traffic signals for transit vehicles by shortening red
lights or holding green lights longer.

The number of vehicles or persons that would like to be served by a
transportation facility, such as a roadway segment or sidewalk,
during a specific time period.
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Introduction

1.0 INTRODUCTION

This report details the future opening year (2025) and future design year (2045) No Build and Build
microsimulation model results as well as a summary of the operations and overall conclusions of the
study for the proposed Lowcountry Rapid Transit (LCRT) project. This project will include a proposed Bus
Rapid Transit (BRT) system from the Ladson Fairgrounds to Downtown Charleston. The BRT system will
consist of 28 individual stations, three park-and-ride lots, and transit hubs along the entire corridor.

The future year models were developed from the previously-calibrated base year models using PTV
VISSIM Version 11.00-12. The process by which the base models were created and calibrated is
described in the Lowcountry Rapid Transit Microsimulation Modeling Existing Conditions Base Model
Development and Calibration (July 2019) report.

1.1  OBJECTIVE

The purpose of the microsimulation model is to quantify the time savings for transit riders of the LCRT
and to evaluate the anticipated future traffic conditions both with and without the BRT line in place.
Results from the microsimulation model will help inform the design process and the plan for the BRT
operations before opening day.

1.2 STUDY AREA

The LCRT route is proposed to begin along US 78 north of I-26 near Exchange Park. It stretches
southward along US 78/University Boulevard to US 52/Rivers Avenue, and then continues into downtown
Charleston along US 78/King St Extension, US 52/Meeting Street, and Calhoun Street, eventually
terminating in a location along Line Street adjacent to the future Phase 2 of the WestEdge development.
The study area includes a total of 181 existing intersections. The model study area follows the full length
of the proposed BRT corridor. Figure 1.1 on the next page shows a map of the study area.

1.3 MODELING PERIODS

Both weekday morning (AM) and evening (PM) time periods were modeled as part of this project. The
hours modeled for each time of day are listed in Table 1.1. For each peak, 90 minutes were included in
the simulation for analysis, along with a 45-minute “seeding” or “warm-up” period. The seeding period is
necessary to load the model with traffic before the start of the analysis period.

Table 1.1: Modeling Periods

Time of Day Seeding Period Analysis Period
Morning (AM) 6:30 - 7:15 7:15-8:45
Evening (PM) 3:45-4:30 4:30 - 6:00

1.1
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Figure 1.1: Study Area
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Base Year (2018) Model

2.0 BASE YEAR (2018) MODEL

The Base Year (2018) calibrated model was completed in July 2019. That phase of the project is
summarized in the Lowcountry Rapid Transit Microsimulation Modeling Existing Conditions Base Model
Development and Calibration (July 2019) report.

2.1 DATA COLLECTION

The data collection for this project is discussed in detail in the Lowcountry Rapid Transit (LCRT) Traffic
Analysis Methodology Technical Memorandum (December 2018) and its appendices. The following items
are some of the key elements that were included in the data collection process and incorporated into the
base model during its development:

e Aerial imagery: Bing Maps (comes standard with PTV VISSIM) was used as a background to
develop the base model. Google Earth was used to supplement the data, as necessary.

e Turning movement traffic counts: Counts were collected in November and December 2018.

¢ Origin-destination (OD) data: Streetlight Data was used as a starting point for the base year OD
matrix.

e Approach queue lengths: Queue data was collected in the field on typical weekdays during
February and March 2019.

e Bus routes, stops, and schedules: Route and stop information, along with current bus schedules,
were gathered from the Charleston Area Regional Transportation Authority (CARTA) website.

e Vehicle travel times: Existing field travel times were obtained from floating-car surveys and
Bluetooth data using StreetLight Data for all nine sections.

e Traffic control type: Google Maps and local staff knowledge of the area was used to determine
intersection control types.

o Speed limits: Google Maps and local staff knowledge of the area was used to determine existing
speed limits.

¢ Traffic signal phasing and timing: The City of Charleston and South Carolina Department of
Transportation (SCDOT) provided the modeling team with signal programming information. This
included historical signal timing records for certain signals that use an Adaptive Traffic Control
System (ATCS), such as US 17A from Richardson Ave to Sangaree Pkwy/Brighton Park Blvd.

2.2 BASE MODEL DEVELOPMENT

The development of the base year (2018) model is described in the Lowcountry Rapid Transit
Microsimulation Modeling Existing Conditions Base Model Development and Calibration (July 2019)
report. The first step in modeling the existing conditions is to build the physical network within VISSIM. All
model elements, from geometry to traffic control, were based on the most recent information available.

In order to develop the volume inputs for both AM and PM for the base model, the model network layout
and the balanced turning movement volumes were run through VISUM, PTV’s macrosimulation modeling

21
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software, to produce a series of Origin-Destination (OD) matrices for each peak period. With the matrices
entered into VISSIM, traffic volumes were distributed throughout the network using Dynamic Traffic
Assignment (DTA). Convergence criteria consistent with FHWA'’s Traffic Analysis Toolbox Volume Ili:
Guidelines for Applying Traffic Microsimulation Modeling Software (2004) were used to verify the success
of the DTA process. Additional detail on the creation of OD matrices and DTA can be found in

Section 2.4 of the Lowcountry Rapid Transit Microsimulation Modeling Existing Conditions Base Model
Development and Calibration (July 2019) report.

2.3 BASE MODEL CALIBRATION AND RESULTS

During calibration, the modeling team modified certain parameters within the models to better replicate
local existing conditions. Global model parameters are typically based on average values, which may vary
significantly from local conditions that have unique geometry or driving behavior. The following measures
of effectiveness (MOEs) were used to calibrate the base models:

e Traffic Volumes
e Corridor Travel Times
e Approach Queue Lengths

The modeling team adjusted a specific set of pre-selected model parameters during calibration to improve
the model’s ability to reproduce local driving behavior along the study corridors for the AM and PM
models individually. Additional detail on the calibration of the base models can be found in Section 3.0 of
the Lowcountry Rapid Transit Microsimulation Modeling Existing Conditions Base Model Development
and Calibration (July 2019) report. Intersection delay and level of service results can be found in

Section 4.0 of the same report.

The AM and PM base models both meet the calibration targets for the above MOEs to a satisfactory
level. There is a high level of confidence that they accurately simulate the existing traffic operations.
Following calibration, the models were determined to be suitable for estimating future performance.

22
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Future Year Model Setup and Methodology

3.0 FUTURE YEAR MODEL SETUP AND METHODOLOGY

The Future Year (2025 and 2045) models were developed from the previously completed Base Year
(2018) model. The new models included a number of changes to network geometry, traffic control, and
traffic volumes to reflect the future conditions with or without the construction of the LCRT project.

3.1 FUTURE YEAR GEOMETRY
3.1.1 No Build Models

Three (3) existing and committed projects within the study area are anticipated to be completed prior to
the Opening Year (2025) of this project. They were therefore integrated into the Future Year (2025 and
2045) No Build analyses. The following changes are expected to be made prior to 2025:

e University Blvd & Medical Plaza Dr

— The northbound approach of Medical Plaza Dr will be widened from two (2) lanes to three (3)
lanes, to include two left turn lanes and a shared through and right turn lane.

— The signal timing at this intersection will be modified to take out the split phasing on the side
street, allowing both the northbound and southbound approaches to operate at the same time.

e Rivers Ave & McMillan Ave

— McMillan Ave will be narrowed from two (2) lanes in each direction to one (1) lane in each
direction on both sides of Rivers Ave.

— The northeast and southwest approaches on McMillan Ave will be modified to include one left
turn pocket and one continuous shared through and right turn lane. The left turn pocket on each
approach was coded into the VISSIM model to be approximately 200 ft long.

e Calhoun St & Courtenay Dr

— The eastbound approach of Calhoun St will be widened from two (2) lanes to four (4) lanes, to
include a left turn lane, two through lanes, and a right turn lane.

— The southbound approach on Courtenay Dr will be widened to add a second right tune lane.

Roadway plans documenting the proposed improvements at Calhoun St & Courtenay Dr are provided in
Appendix A. Roadway plans documenting the other changes are not currently available.

3.1.2 Build Models

The committed projects to modify operations at the three (3) intersections described above were also
incorporated in the Future Year (2025 and 2045) Build models. Aside from the geometric changes carried
over from the Future Year (2025 and 2045) No Build models, the primary changes to the model network
for the Future Year (2025 and 2045) Build models come from the addition of the BRT.

For at least 51% of the corridor, the BRT will be provided with exclusive lanes that primarily run in the
median of US 78/University Blvd and US 52/Rivers Ave. Through the US 52/US 78 interchange, the BRT
exclusive lanes will transition to run along the outside of University Blvd and Rivers Ave, eliminating any

3.1



LOWCOUNTRY RAPID TRANSIT MICROSIMULATION MODEL DRAFT REPORT

Future Year Model Setup and Methodology

potential conflicts with general traffic in the interchange. In four locations — near Rivers Ave & Reynolds
Ave, near Rivers Ave & Durant Ave, near Rivers Ave & Melnick Dr, and along US 78/University Blvd
between Ingleside Blvd and Medical Plaza Dr — the BRT operates in a single exclusive bi-directional lane.
Hold signals at either end of each bi-directional segment prevent buses traveling in opposite directions
from entering the single-lane segment at the same time.

In other areas of the network, such as downtown Charleston and along US 52/Rivers Ave near the 1-526
interchange, the BRT will travel in mixed traffic. The project stakeholders have agreed to this plan for a
variety of reasons, including operational concerns and right-of-way constraints. Even with certain areas
operating in mixed traffic, the BRT will still utilize exclusive lanes for more than half of its route. As
discussed further in Section 3.2.2 below, Transit Signal Priority (TSP) was added into the model for all
signals along the BRT route, whether the BRT is in exclusive lanes or in mixed traffic, to mitigate delays
and improve the reliability of the BRT line. The general areas where the BRT operates in exclusive lanes
and in mixed traffic are illustrated in Figure 3.1, below.

Figure 3.1: LCRT Roadway Treatments Map
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A total of 17 stations were included in the model along the BRT route in each direction. Several of the
BRT stations in downtown Charleston, where the BRT travels in mixed traffic, will coincide with existing
transit stops for other local bus routes. BRT buses were coded to stop at each station along the corridor
for an average 20 seconds of dwell time. It is anticipated that station skipping will not occur in the LCRT
system; therefore, the BRT buses were coded to always stop at the appropriate stations.

The approximate locations of each station included in the model, from south to north, are as follows:

e Calhoun St at Jonathan Lucas St/Barre St ¢ Rivers Ave at Durant Ave

e Calhoun St at Coming St e Rivers Ave at Mall Dr

e Meeting St at John St (Visitors Center) e Rivers Ave at Remount Rd

e Meeting St at US 17/Huger St ¢ Rivers Ave at Hanahan Rd

o Meeting St/King St at Mt Pleasant e Rivers Ave at Mabeline Rd

e King St at Milford St e Rivers Ave at Eagle Landing Blvd

¢ King St at Hackemann Ave e Rivers Ave at Melnick Dr

¢ Rivers Ave at Reynolds Ave ¢ Rivers Ave at Medical Plaza Dr/BUC Club
e Rivers Ave at Dorchester Rd Blvd

Changes were made throughout the model network to accommodate the addition of the BRT, such as:

e turn pocket modifications (lengthening, adding additional lanes, etc.)

e restrictions to unsignalized mid-block left-turns across exclusive BRT lanes
e additional U-turn opportunities at existing signals

e new/consolidated intersections with signal control

The Build design improvements include left-turn crossovers upstream of the main signal at three project
intersections: Rivers Ave & Ashley Phosphate Rd, Rivers Ave & Morris Baker Blvd, and Rivers Ave &
Remount Rd. The conflict between the BRT buses and vehicles entering the left turn pocket at these
three locations will be controlled using signals. In the VISSIM model, Vehicle Actuated Programming
(VAP) signals mimicking blank-out signs were used for the left-turn crossovers. A similar blank-out sign
VAP signal controller was used at Rivers Ave & Otranto Blvd to control the conflict between the NB BRT
buses in the curbside lane and the NB right-turn movement in the adjacent lane.

Future Year Build roadway plans illustrating the proposed improvements as of March 15, 2021, have
been provided in Appendix B. A description of the specific geometric changes made along the BRT route
in the VISSIM model network can be found in Error! Reference source not found.. Please refer to the
latest design files for detailed design review.

3.2 FUTURE YEAR TRAFFIC CONTROL
3.2.1 No Build Models
Future year signal timing was developed using Synchro software. Synchro models matching the Future

Year No Build layout were created for both future years (2025 and 2045). Future turning movement
volumes were estimated using the existing turning movement volumes and the same growth rates used to
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develop the Future Year (2025 and 2045) OD matrices, as discussed below in Section 3.3. In general,
phase assignments, clearance intervals, and other basic signal settings from the existing conditions were
maintained for the future years. If adjustments to the clearance intervals were needed, SCDOT standard
intervals were used. For simplicity, all signals that previously operated in the Base Year (2018) model
using an approximation of adaptive signal timing, as discussed in Section 2.3.1 of the Lowcountry Rapid
Transit Microsimulation Modeling Existing Conditions Base Model Development and Calibration (July
2019) report, were modified to use a single timing plan for each peak period model.

Signal timing for the entire model network was optimized for the Future Year (2025 and 2045) No Build
conditions using Synchro’s built in Cycle Length Analysis, Split Optimization, and Offset Optimization
functions.

The signal timing information from the Future Year (2025 and 2045) No Build Synchro files was entered
into ring-barrier controller (RBC) files for use in the Future Year (2025 and 2045) No Build VISSIM
models. All relevant information was included, such as cycle lengths, splits, offsets, recall modes,
clearance intervals, and pedestrian intervals.

Signal timing for the Future Year Build models was also developed in Synchro, based on the files
developed for the Future Year No Build scenario. Geometry, traffic volumes, and signal phasing were
updated in Synchro to reflect the changes for the Build design. The signals along the LCRT corridor were
then re-optimized for the new settings. In general, signals not located along the travel way of the BRT line
kept the same signal timing for Build as was used in No Build.

The Build design improvements include three new signals and the removal of three traffic signals. These
intersections are listed in Table 3.1 on the next page. Basic signal timing settings, such as clearance
intervals, for the three new signals highlighted in orange in the table were defined based on settings at
neighboring signals. Signal timing for these intersections were developed in Synchro along with the rest
of the LCRT corridor.

Table 3.1: Intersection Control Type Changes from No Build to Build

Intersection ) Future Year Control Type
Number Intersection No Build Build

30 US 78 & 1-26 WB Ramps Unsignalized Signalized
43 US 52/78/Rivers Ave & T-Mobile Dr Signalized Unsignalized
44 US 52/78/Rivers Ave & Melnick Dr Unsignalized Signalized
59 US 52/78/Rivers Ave & Stokes Ave Signalized Unsignalized
72 US 52/78/Rivers Ave & N of Sabal St Unsignalized Signalized
83 US 52/78/Rivers Ave & Alton Signalized Unsignalized
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The BRT generally operates parallel to the mainline through phases. This means that, along the parts of
the LCRT corridor with exclusive BRT lanes in the median of the roadway, potential conflict points exist
between the BRT and the left turns from the mainline. To preclude such conflicts, all left turns from the
mainline across the exclusive BRT lanes will use protected phasing only. The impact of protected-only
phasing on the left turn operations was taken into account as the Future Year Build signal timing was
developed in Synchro.

In the Build models, Transit Signal Priority (TSP) was used along the BRT corridor to provide optimal
service to the BRT buses while minimizing impacts to the general traffic. TSP was added to all signals
that the BRT passes through, whether it is in exclusive lanes or mixed traffic. Check-in and check-out
detectors were added to the model to trigger TSP when activated by a BRT bus. Check-in detectors were
placed immediately downstream of the previous signal, or at a distance equating to roughly 30 seconds of
travel time, whichever was closer. Travel times between the check-in detectors and their associated
signals therefore ranged from approximately 10 to 30 seconds.

Per guidance from the design team, the use of partial TSP was preferred. This meant that no signal
phases were allowed to be skipped in the attempt to provide a green indication to the BRT upon its arrival
at the signal. Both Early Return (shortening phases in an attempt to return to serve the BRT phase early)
and Green Extension (extending the BRT phase for a late arrival) were turned on in the TSP settings. The
green extension limit was typically set at 20-25 seconds to avoid extending the BRT phase indefinitely to
the detriment of serving other phases. Phases were allowed to be shortened to the minimum green time
as the controller worked to return to the transit or to recover and return to coordination after a TSP call.
Consecutive TSP calls were allowed.

3.3 FUTURE YEAR VOLUME DEVELOPMENT

The development of both opening year and design year traffic was based on an evaluation of traffic
forecasts from the most current version of BCDCOG’s regional traffic forecast model, Charleston Area
Transportation Study (CHATS), along with an analysis of historical traffic growth rates. Future intersection
turning movements were grown using a combination of travel demand forecast projections and historical
growth trends. The procedure and recommended growth rates are discussed in this section.

3.3.1 Growth Rate Assumptions

The growth rates used to develop the matrices are discussed in detail in the Lowcountry Rapid Transit
(LCRT) Traffic Analysis Methodology Technical Memorandum (December 2018). A combination of
historical Average Annual Daily Traffic (AADT) data and travel demand model projections from
BCDCOG’s CHATS model were used to develop the growth assumptions. The overall growth rate used to
estimate future volumes along the entire corridor was 1.0%.

However, three subareas along the proposed BRT route are expected to experience higher than average
growth. The higher growth rates listed below were used to project the future volumes in these specific
areas:
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e US 78 from Ladson Rd t0 US 52/RIVEIS AVE ........cuuueeiiiiiieeeee et 1.6%
e US 52/Rivers Ave from Remount RA 10 1-526 ........oueeniiiiiiieeee e 1.5%
e US 52/Rivers Ave and/or US 78/King St from Cosgrove Ave to Mount Pleasant St........... 2.4%

Linear growth was assumed for all areas of the network for demand projection from the base year (2018)
to the future year (2025 or 2045).

3.3.2 OD Matrix Development

OD matrices previously prepared for the base year VISSIM model were used to estimate future year OD
matrices. The Base Year OD matrices were previously estimated using balanced turn volumes and the
TFlowFuzzy algorithm provided within PTV VISUM.

To generate future year matrices, the Base Year (2018) OD matrices were grown by applying the
appropriate growth rates depending on the geographic location of the origin zone. The resultant Future
Year (2025 and 2045) OD matrices were back-checked by reviewing the average growth percentage of
the destination zones. It was observed that the destination growth percent was well-aligned with the
average annual growth rate of the zone.

Each 15-minute interval and vehicle type (light or heavy) combination required its own matrix, for a total of
18 matrices for each peak period. The size of the matrices depends upon the number of possible
origin/destination zones that were coded into the model network. The Future Year (2025 and 2045) No
Build and Build models each have a total of 362 zones.

It should be noted that both the No Build and Build models for each future year use the same set of OD
matrices. Although some mode shift is likely to occur in the future with the opening of the BRT route,
projections vary as to how large that mode shift might be. It was determined by the project team to use
the most conservative approach and assume that no cars are taken out of the network as a result of
adding the BRT line, in either the Opening Year (2025) or the Design Year (2045).

3.3.3 Dynamic Traffic Assignment

With the OD matrices entered in VISSIM, traffic volumes were assigned throughout the network using
Dynamic Traffic Assignment (DTA). During DTA, traffic is assigned in the model network using the
stochastic assignment (Kirchhoff) path choice model in each 15-minute interval. Due to the large scale of
the network and the possibility of a large number of logical and illogical paths per OD pair, a cap of three
paths between each OD pair was applied. “Travel time on paths” was used as the convergence criteria.
The Future Year models reached convergence when the travel times on at least 80% of the OD paths
varied by less than 25% from one simulation run to the next per 15-minute interval.
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3.4 FUTURE YEAR ADJUSTMENTS AND FINE-TUNING

Adjustments to model elements such as signal timing, lane change distances, and surcharges were made
during the DTA process as the Future Year models were fine-tuned. A thorough QA/QC process was
completed for each Future Year (2025 and 2045) No Build and Build model to ensure that the models
were set up to be consistent with one another.

While completing the DTA process for the Future Year (2025 and 2045) models, it was determined that
some adjustments were needed to help speed up the DTA process. Because the design now calls for the
BRT line to terminate at the Ladson Fairgrounds on the north end, instead of continuing all the way into
Summerville, the decision was made to “turn off” the Summerville area of the models. This was done in
both the No Build and Build scenarios by deactivating all of the signals and removing all other types of
traffic control north of the Fairgrounds. Vehicles still circulate through that part of the network, and interact
with neighboring vehicles on the same link, but do not interact with any type of control or any conflicting
vehicles. No evaluations of any of the traffic operations in the Summerville area have been completed for
the Future Year (2025 and 2045) models, and as such, no results for that region of the network have
been included in this report.
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4.0 OPENING YEAR (2025) MODEL RESULTS

For the purposes of this study, the performance measures to be collected and compared include vehicle
network throughput, intersection delay and level of service (LOS), and vehicle travel times. These metrics
will be used to compare the future year scenarios amongst one another as well as to the Existing
Conditions results.

Intersection delay results were extracted from the Opening Year (2025) No Build and Build models for 66
intersections and/or interchanges along the proposed BRT route between Ladson and downtown
Charleston. Unless otherwise noted, the intersections included in the analysis are signalized in both the
No Build and Build scenarios.

Six intersections, listed above in Table 3.1, see a change in control type from No Build to Build, either by
adding a new signal or removing an existing one. Operations at each of those intersections were
assessed using the applicable criteria, signalized or unsignalized, in each scenario. For the models in
which they were unsignalized, they are marked with an asterisk in the delay and LOS results tables and
charts throughout this report. Delay and LOS measurements were not collected for any intersections that
are unsignalized in all scenarios.

The LOS criteria utilized in this study are based on the Highway Capacity Manual (HCM) thresholds for
at-grade intersections. The relationships between average vehicle control delay and LOS as defined by
the HCM are listed in Table 4.1.

Table 4.1: HCM LOS Criteria for At-Grade Signalized Intersections

6 Delay (sec/veh)
Signalized Unsignalized
A <10 sec <10 sec
B 10-20 sec 10-15 sec
C 20-35 sec 15-25 sec
D 35-55 sec 25-35 sec
E 55-80 sec 35-50 sec
F > 80 sec > 50 sec

This model consists of a 90-minute analysis period for each peak period. Because the model network is
very large, the single hour identified as the peak of the analysis period varies from location to location.
The delay and LOS results, therefore, have been assessed using two overlapping one-hour intervals.
These hourly intervals are as follows:

o AM Peak e PM Peak
18t Hour = 7:15 — 8:15 am — 1t Hour = 4:30 — 5:30 pm
— 2" Hour =7:45-8:45am — 2" Hour = 5:00 — 6:00 pm
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Several types of travel time measurements were collected in the Opening Year (2025) models. The first,
referred to in this report as Corridor Travel Time, aligns with the travel time field data that was collected in
2018 and the travel time results produced by the Base Year (2018) models.

The corridor travel time segments align with the route that was the proposed BRT route at the time that
field data was collected in 2018. The presumptive BRT route at that time, from Summerville to downtown
Charleston, was broken down into a total of 10 segments for data collection and evaluation in the Base
Year (2018) model. As mentioned above in Section 3.4, the Summerville area north of the BRT terminus
at Ladson was “turned off” in the future year models, so Segments 1, 2, and 3 of the corridor travel time
were removed from the Future Year (2025 and 2045) analysis.

The approximate limits of Segments 4 through 10 are listed below and illustrated on the next page in
Figure 4.1. Average travel times for all vehicles along Segments 4 through 10 were collected in all
scenarios of the VISSIM model and aggregated over the entire 90-minute analysis period. This allowed
for an apples-to-apples comparison to be carried out across the board, from Existing Conditions to No
Build and Build in both 2025 and 2045.

o Segment 4: US 78/University Blvd — College Park Rd to Fernwood Dr

e Segment 5: US 78/University Blvd and US 52/Rivers Ave — Fernwood Dr to Midland Park Rd
e Segment 6: US 52/Rivers Ave — Midland Park Rd to McMillan Ave

o Segment 7: US 52/Rivers Ave and US 52/Meeting St — McMillan Ave to Herbert St

e Segment 8: US 52/Meeting St — Herbert St to Cedar St

e Segment 9: US 52/Meeting St — Cedar St to Calhoun St

e Segment 10: Calhoun St — US 52/Meeting St to Halsey Blvd

Note that parts of Segments 7 and 8 run along US 52/Meeting St between Rivers Ave and Mt Pleasant
St. This section was part of the proposed BRT route at the time that field travel times were collected in
2018. BRT buses do not traverse this section in the Build models now that the BRT route travels instead
along US 78/King St Extension between Rivers Ave and Mt Pleasant St.
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Figure 4.1: Corridor Travel Time Segments
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The other types of travel time measurements discussed in this report are referred to under the heading of
BRT Travel Times, and are only relevant to the Build scenarios. The average BRT travel times were also
aggregated over the entire 90-minute analysis period.

Measurements were set up in the Build models to collect travel times just for the BRT buses from station
to station. The start and end points of these measurements were placed in the model so as to exclude the
station dwell time, while still generally capturing delays caused by traffic signals along the BRT route. In
the example shown below in Figure 4.2, the end of the “Melnick to Medical Plaza” measurement leading
into the Medical Plaza/BUC Club stop is shown in green and labeled “A”, while the start of the “Medical
Plaza to Fairgrounds” measurement is shown in blue and labeled “B”. The time that the buses spend
between “A” and “B” is not captured in the station-to-station BRT travel time.

In order to properly identify the benefit that the exclusive lanes and use of TSP provide to the BRT,
separate, parallel, measurements were also set up in the general-purpose lanes. By setting the start and
end points of the measurements at approximately the same spots, the general traffic travel times can be
compared to the BRT travel times in a meaningful way. In the example below, the end of the “Melnick to
Medical Plaza” general traffic measurement is labeled “a” and the start of the “Medical Plaza to
Fairgrounds” general traffic measurement is labeled “b”; they each align with the associated BRT travel
time measurements “A” and “B”. The time that the general traffic spends between “a” and “b” is not
captured in the station-to-station general traffic travel time.

Figure 4.2: Station-to-Station BRT Travel Time Measurement Example

With 17 BRT stations located along the corridor, a total of 18 BRT travel time measurements were
collected in each direction for each vehicle group (BRT buses and general traffic). These segments,
demarcated by the BRT stations, are identified in Figure 4.3 on the next page. Unlike the corridor travel
time segments, the BRT travel time segments do follow the proposed BRT route along US 78/King St
Extension between Rivers Ave and Mt Pleasant St.

The station-to-station BRT travel time measurements cannot be added up to calculate a total travel time
along the entire BRT route because of the gaps left between the measurements to exclude the length of
each station and its associated dwell time. This is true even for the parallel general traffic travel times,

which also have a gap between measurements to mimic the BRT measurements as closely as possible.
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Therefore, total travel times along the BRT route, including the dwell times at the stations, had to be
collected separately. Because of the large scale of the network, no general vehicles and fewer than 10
buses are actually able to traverse the entire length of the network within the 90-minute analysis period.
With that in mind, additional travel times along the BRT route were collected using shorter segments that
were then added up to calculate the total for both BRT buses and general traffic. To be clear, the
segments used for this method do not align with either the corridor travel time segments (which follow US
52/Meeting St into downtown instead of US 78/King St Extension) or the station-to-station measurements
(which included gaps at the location of each station). The totals presented in this report for travel time
along the BRT route, whether for BRT buses or for general traffic, are not equal to the sum of the station-
to-station travel times.

Figure 4.3: BRT Travel Time Segments

Medical Plaza/BUC Club
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4.1 OPENING YEAR (2025) NO BUILD MODEL

Network performance results for all six runs of the AM and PM peak models were examined to ensure
that no outliers were recorded. Table 4.2, below, presents network-level results for both the AM and PM
peak periods. These values are presented for each of the six runs, as well as the average of all the runs.

Table 4.2: Opening Year (2025) No Build Network Performance Summary

AM Peak PM Peak

Run # Seed Average Average Total_ Seed Average Average Total_
Number Delay Speed | Travel Time Number Delay Speed | Travel Time

(sec/veh) (mph) (hrs) (sec/veh) (mph) (hrs)

1 42 106.51 20 7,163 42 130.86 18 9,490

2 47 120.73 19 7,539 47 125.45 18 9,320

3 52 111.15 20 7,274 52 133.28 17 9,539

4 57 117.35 19 7,457 57 128.33 18 9,433

5 62 113.68 20 7,343 62 131.72 18 9,521

6 67 109.55 20 7,257 67 126.61 18 9,349

Average 113.16 20 7,339 Average 129.37 18 9,442

The study area experiences heavy congestion during both the Opening Year (2025) No Build AM and PM
peak periods. While some vehicles are unable to enter the network due to downstream congestion, the
volume that is denied entry comprises less than 1 percent of the overall Opening Year (2025) demand for
both AM and PM, as shown below in Table 4.3. Although spillbacks may occur throughout the network,
prominent locations where spillbacks happen in these models include Ingleside Blvd and Morrison Dr.

Table 4.3: Opening Year (2025) No Build Model Throughput Volume

AM Peak PM Peak

Processed Demand 97,784 123,187
Volume Denied Entry 373 1,047

% Volume Served 99.62% 99.16%

All of the results presented hereafter for Opening Year (2025) No Build are the average of all six runs.
Full results for both the AM and PM Opening Year (2025) No Build models are available in Appendix D.

4.1.1 Opening Year (2025) No Build Intersection Delay and LOS

The intersection delay and LOS results throughout the study area for Opening Year (2025) No Build are
displayed on the next pages in Table 4.4 and Figure 4.4 for AM and in Table 4.5 and Figure 4.5 for PM.
Out of the 66 intersections included in the LOS analysis, three (3) are expected to operate at LOS E or F
in the AM peak, while four (4) are predicted to operate at LOS E or F in the PM peak.
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Table 4.4: Opening Year (2025) No Build Intersection Delay and LOS for AM Peak

Node . 1t Hour (7:15 - 8:15am) | 2" Hour (7:45 — 8:45 am)
No. Intersection Name Volume | Delay | LOS | Volume | Delay | LOS
22 US 78 & Ladson Rd/College Park Rd 2,793 63.3 2,774 43.9 D
23 US 78 & Ladson Rd/Ancrum Rd 3,284 52.9 D 3,182 54.2 D
27 US 78 & Ingleside Blvd 4,290 46.0 D 4,123 47.3 D
29 US 78 & I-26 EB Ramps 4,095 9.9 A 3,982 13.7 B
30 US 78 & I-26 WB Ramps * 3,540 23.6 C 3,498 33.7 D
31 US 78/University Blvd & Medical Plaza Dr 4,989 314 C 5,052 35.6 D
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | 4,445 19.8 B 4,475 22.7 C
37 US 78/University Blvd & EIms Center Rd 4,252 17.8 B 4,200 18.4 B
38 US 78/University Blvd & Fernwood Dr 4,072 11.8 B 3,925 10.8 B
42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd 6,820 457 D 6,877 457 D
43 US 52/78/Rivers Ave & T Mobile Dr 6,585 11.7 B 6,599 15.0 B
44 US 52/78/Rivers Ave & Melnick Dr * 6,610 26.0 D 6,600 334 D
46 US 52/78/Rivers Ave & Greenridge Rd 7,518 44 .6 D 7,654 47.2 D
49 US 52/78/Rivers Ave & North Rivers Market Place 3,581 2.0 A 3,681 2.9 A
50 US 52/78/Rivers Ave & Eagle Landing Blvd 3,871 15.4 B 3,840 14.3 B
51 US 52/78/Rivers Ave & Northwood Blvd 3,940 8.5 A 3,894 9.5 A
52 US 52/78/Rivers Ave & Ashley Phosphate 4,951 52.8 D 4,907 67.9
54 US 52/78/Rivers Ave & Morris Baker Blvd 4,675 9.1 A 4,636 9.5 A
56 US 52/78/Rivers Ave & Mabeline Rd 4,945 11.0 B 4,721 10.1 B
59 US 52/78/Rivers Ave & Stokes Ave 4,484 8.3 A 4,333 8.0 A
60 US 52/78/Rivers Ave & Midland Park Rd 4,775 20.3 C 4,667 23.6 C
61 US 52/78/Rivers Ave & Eagle Dr 4,459 3.1 A 4,320 2.8 A
62 US 52/78/Rivers Ave & Hanahan Rd 4,608 9.1 A 4,483 9.8 A
65 US 52/78/Rivers Ave & Benderson Dr 4,040 4.4 A 3,991 5.9 A
67 US 52/78/Rivers Ave & Aviation Ave 4,512 24.5 C 4,541 26.3 C
70 US 52/78/Rivers Ave & Remount Rd 5,472 70.1 5,503 66.4
72 US 52/78/Rivers Ave & N of Sabal St * 3,752 0.8 A 3,707 0.9 A
76 US 52/78/Rivers Ave & Harley St 3,847 5.8 A 3,868 5.3 A
78 US 52/78/Rivers Ave & I-526 WB Ramps 4,148 4.2 A 4,313 44 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 3,501 4.7 A 3,669 4.3 A
82 US 52/78/Rivers Ave & Mall Dr 2,463 6.2 A 2,821 7.3 A
83 US 52/78/Rivers Ave & Alton 2,071 2.3 A 2,285 2.8 A
84 US 52/78/Rivers Ave & Morningside Dr 2,074 9.4 A 2,287 8.9 A
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 1,887 4.4 A 2,061 4.4 A
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Node . 15t Hour (7:15 — 8:15 am) 2"d Hour (7:45 — 8:45 am)
No. Intersection Name Volume | Delay | LOS | Volume | Delay | LOS
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 2,054 29.0 Cc 2,131 30.7 C
91 US 52/78/Rivers Ave & Helm Ave 1,454 6.8 A 1,542 5.7 A
92 US 52/78/Rivers Ave & McMillan Ave 1,926 124 B 2,020 124 B
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 1,648 9.7 A 1,785 11.7 B
94 US 52/78/Rivers Ave & Cosgrove Ave 2,625 20.1 Cc 2,795 21.7 C
95 US 52/78/Rivers Ave & Reynolds Ave 1,232 8.4 A 1,239 8.6 A
164 King St Ext & Heriot St 1,001 7.7 A 1,124 9.3 A
166 King St Ext & Mount Pleasant St 2,346 23.5 C 2,427 245 C
109 US 52/Meeting St & Morrison Dr 2,578 22.2 C 2,743 23.9 C
113 Meeting St & Romney St 1,372 20.0 B 1,432 21.3 C
117 Meeting St & US 17 Off-Ramp 1,735 20.0 Cc 1,759 20.1 C
119 Meeting St & Huger St 1,902 15.7 B 1,876 15.7 B
120 Meeting St & Johnson St 1,097 0.5 A 1,138 0.8 A
121 Meeting St & Lee St 1,159 10.5 B 1,189 10.7 B
122 Meeting St & I-26 2,037 16.1 B 2,107 17.5 B
123 Meeting St & Line St 2,072 12.7 B 2,176 13.9 B
124 Meeting St & Columbus St 2,107 15.8 B 2,244 16.6 B
125 Meeting St & Woolfe St 1,719 7.6 A 1,842 8.3 A
126 Meeting St & Mary St 1,489 8.6 A 1,585 13.3 B
127 Meeting St & Wragg Square 1,250 3.8 A 1,299 6.8 A
128 Meeting St & Ann St 1,180 3.2 A 1,295 45 A
129 Meeting St & John St 1,293 8.6 A 1,455 13.5 B
130 Meeting St & Calhoun St 1,897 20.4 C 2,192 22.4 C
131 Calhoun St & King St 1,297 12.4 B 1,520 13.5 B
132 Calhoun St & Phillips St 1,235 8.6 A 1,445 10.0 B
133 Calhoun St & Coming St 1,598 13.6 B 1,796 13.2 B
134 Calhoun St & Smith St 1,309 6.1 A 1,454 5.6 A
135 Calhoun St & Rutledge Ave 1,822 12.1 B 2,006 13.3 B
136 Calhoun St & Ashley Ave 1,849 14.9 B 1,974 15.0 B
137 Calhoun St & Jonathan Lucas St/Barre St 1,764 12.7 B 1,915 12.7 B
142 Calhoun St & Courtenay Dr 2,296 18.4 B 2,474 18.3 B

* This intersection is unsignalized in the No Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 4.4: Opening Year (2025) No Build Intersection Delay and LOS for AM Peak
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Table 4.5: Opening Year (2025) No Build Intersection Delay and LOS for PM Peak

Node . 15t Hour (4:30 — 5:30 pm) | 2"@ Hour (5:00 — 6:00 pm)
No. Intersection Name Volume | Delay | LOS | Volume | Delay | LOS
22 US 78 & Ladson Rd/College Park Rd 2,871 31.2 C 3,151 46.5 D
23 US 78 & Ladson Rd/Ancrum Rd 3,907 54.6 4,152 64.2
27 US 78 & Ingleside Blvd 3,974 86.8 4,215 97.7
29 US 78 & I-26 EB Ramps 4,012 9.8 A 4,036 15.5 B
30 US 78 & I-26 WB Ramps * 2,787 1.8 A 3,055 7.1 A
31 US 78/University Blvd & Medical Plaza Dr 4,001 32.8 C 4,270 34.5 C
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | 3,485 23.6 C 3,856 24.9 C
37 US 78/University Blvd & ElIms Center Rd 3,250 19.5 B 3,593 22.3 C
38 US 78/University Blvd & Fernwood Dr 3,053 6.9 A 3,432 10.0 B
42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd 6,877 40.7 D 7,654 47 1 D
43 US 52/78/Rivers Ave & T Mobile Dr 6,422 30.1 C 7,108 33.8 C
44 US 52/78/Rivers Ave & Melnick Dr * 6,323 21.4 C 7,106 327 D
46 US 52/78/Rivers Ave & Greenridge Rd 7,788 35.3 D 8,502 47.8 D
49 US 52/78/Rivers Ave & North Rivers Market Place 4,523 15.8 B 5,076 14.4 B
50 US 52/78/Rivers Ave & Eagle Landing Blvd 4,586 16.7 B 5,200 17.6 B
51 US 52/78/Rivers Ave & Northwood Blvd 4,673 24.0 C 5,332 28.4 C
52 US 52/78/Rivers Ave & Ashley Phosphate 6,176 411 D 6,809 474 D
54 US 52/78/Rivers Ave & Morris Baker Blvd 5,081 17.8 B 5,384 211 C
56 US 52/78/Rivers Ave & Mabeline Rd 4,663 20.0 B 4,949 254 C
59 US 52/78/Rivers Ave & Stokes Ave 4,261 13.2 B 4,404 15.7 B
60 US 52/78/Rivers Ave & Midland Park Rd 4,708 32.8 C 4,807 34.5 Cc
61 US 52/78/Rivers Ave & Eagle Dr 4,551 21.5 C 4,604 20.8 C
62 US 52/78/Rivers Ave & Hanahan Rd 4,769 20.0 B 4,761 18.1 B
65 US 52/78/Rivers Ave & Benderson Dr 4,530 S A 4,531 3.8 A
67 US 52/78/Rivers Ave & Aviation Ave 4,856 23.3 C 4,783 245 Cc
70 US 52/78/Rivers Ave & Remount Rd 5,368 67.1 5,399 73.1
72 US 52/78/Rivers Ave & N of Sabal St * 3,598 7.1 A 3,568 111 B
76 US 52/78/Rivers Ave & Harley St 3,771 7.2 A 4,041 10.4 B
78 US 52/78/Rivers Ave & I-526 WB Ramps 4,249 45 A 4,558 5.6 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 4,132 8.3 A 4,201 8.3 A
82 US 52/78/Rivers Ave & Mall Dr 3,122 9.0 A 3,129 8.6 A
83 US 52/78/Rivers Ave & Alton 2,884 3.2 A 2,840 3.1 A
84 US 52/78/Rivers Ave & Morningside Dr 2,792 11.8 B 2,801 12.5 B
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 2,612 4.5 A 2,648 5.0 A
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2"d Hour (5:00 — 6:00 pm)

Node . 15t Hour (4:30 — 5:30 pm)

No. Intersection Name Volume | Delay | LOS | Volume | Delay | LOS
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 3,053 23.9 C 3,120 25.8 C
91 US 52/78/Rivers Ave & Helm Ave 2,258 11.6 B 2,265 10.6 B
92 US 52/78/Rivers Ave & McMillan Ave 2,818 17.6 B 2,951 213 C
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 2,480 10.9 B 2,488 12.0 B
94 US 52/78/Rivers Ave & Cosgrove Ave 3,670 24.4 C 3,659 27.2 C
95 US 52/78/Rivers Ave & Reynolds Ave 1,921 141 B 1,977 17.5 B
164 King St Ext & Heriot St 1,342 11.0 B 1,403 114 B
166 King St Ext & Mount Pleasant St 2,377 24.5 C 2,558 35.0 D
109 US 52/Meeting St & Morrison Dr 2,897 50.1 D 2,988 60.9

113 Meeting St & Romney St 1,640 27.0 C 1,640 34.1 C
117 Meeting St & US 17 Off-Ramp 1,964 29.2 C 2,100 39.4 D
119 Meeting St & Huger St 2,490 42.6 D 2,627 47.0 D
120 Meeting St & Johnson St 1,476 41 A 1,568 8.1 A
121 Meeting St & Lee St 1,590 6.7 A 1,667 6.8 A
122 Meeting St & I-26 2,097 7.9 A 2,273 11.4 B
123 Meeting St & Line St 2,221 10.2 B 2,346 11.6 B
124 Meeting St & Columbus St 2,310 10.0 A 2,448 12.1 B
125 Meeting St & Woolfe St 1,954 9.8 A 2,030 11.3 B
126 Meeting St & Mary St 1,726 16.4 B 1,737 16.8 B
127 Meeting St & Wragg Square 1,389 3.8 A 1,383 4.7 A
128 Meeting St & Ann St 1,378 34 A 1,366 3.8 A
129 Meeting St & John St 1,632 13.7 B 1,561 15.8 B
130 Meeting St & Calhoun St 2,489 20.7 C 2,542 223 C
131 Calhoun St & King St 1,767 15.4 B 1,891 17.7 B
132 Calhoun St & Phillips St 1,611 8.3 A 1,694 9.7 A
133 Calhoun St & Coming St 2,154 17.0 B 2,227 18.1 B
134 Calhoun St & Smith St 1,747 10.8 B 1,746 10.3 B
135 Calhoun St & Rutledge Ave 2,248 15.4 B 2,336 17.9 B
136 Calhoun St & Ashley Ave 2,236 18.1 B 2,261 18.7 B
137 Calhoun St & Jonathan Lucas St/Barre St 2,199 18.9 B 2,233 201 C
142 Calhoun St & Courtenay Dr 2,754 18.3 B 2,809 19.3 B

* This intersection is unsignalized in the No Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 4.5: Opening Year (2025) No Build Intersection Delay and LOS for PM Peak
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4.1.2 Opening Year (2025) No Build Corridor Travel Times

The results of the corridor travel time measurements are presented here for the Opening Year (2025) No
Build. Table 4.6 and Figure 4.6 illustrate the travel times for the AM peak, while Table 4.7 and Figure 4.7
illustrate the travel times for the PM peak. Both northbound (from downtown Charleston to Ladson) and
southbound (from Ladson to downtown Charleston) are included.

Table 4.6: Opening Year (2025) No Build Corridor Travel Time for AM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 9.3 19 8.7 20
| Segment 5 4.2 8.7 29 11.6 22
| Segment 6 5.3 12.9 24 12.6 25
| Segment 7 3.0 8.5 21 7.0 26
| Segment 8 1.6 4.2 23 3.9 25
| Segment 9 1.5 5.0 17 5.8 15
Charleston | Segment 10 0.9 4.0 14 4.5 12
Total 19.4 52.5 22 54.1 21

Figure 4.6: Opening Year (2025) No Build Corridor Travel Time for AM Peak
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Table 4.7: Opening Year (2025) No Build Corridor Travel Time for PM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 10.5 17 8.1 21
| Segment 5 4.2 11.2 23 10.0 25
| Segment 6 5.3 16.3 19 12.7 25
| Segment 7 3.0 8.3 22 7.0 26
| Segment 8 1.6 4.6 21 6.2 16
| Segment 9 1.5 5.4 16 6.6 13
Charleston | Segment 10 0.9 41 13 4.6 12
Total 19.4 60.4 19 55.2 21

Figure 4.7: Opening Year (2025) No Build Corridor Travel Time for PM Peak
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4.2 OPENING YEAR (2025) BUILD MODEL

Network performance results for all six runs of the AM and PM peak models were examined to ensure
that no outliers were recorded. Table 4.8, below, presents network-level results for both the AM and PM
peak periods. These values are presented for each of the six runs, as well as the average of all the runs.

Table 4.8: Opening Year (2025) Build Network Performance Summary

AM Peak PM Peak

Run # Seed Average Average Total_ Seed Average Average Total_
Number Delay Speed | Travel Time Number Delay Speed | Travel Time

(sec/veh) (mph) (hrs) (sec/veh) (mph) (hrs)

1 42 180.51 16 8,978 42 160.00 16 10,447

2 47 176.62 16 8,912 47 170.79 15 10,771

3 52 174.85 16 8,834 52 163.96 16 10,534

4 57 182.02 16 9,049 57 161.57 16 10,521

5 62 174.58 16 8,842 62 162.29 16 10,500

6 67 186.25 15 9,152 67 162.92 16 10,517

Average 179.14 16 8,961 Average 163.59 16 10,548

The study area experiences heavy congestion during both the Opening Year (2025) Build AM and PM
peak periods. Some vehicles are unable to enter the network due to downstream congestion, resulting in
approximately 3 percent of the overall demand in the AM model and approximately 2 percent of the
overall demand in the PM model being denied entry, as shown below in Table 4.9. Spillbacks occur
throughout the model, but are most prominent in locations such as Morrison Dr and Goose Creek Rd at
the US 52/US 78 interchange. These results are slightly worse than those for the Opening Year (2025)
No Build model, but do not appear to indicate any significant negative impacts to the overall network
caused solely by the addition of the BRT in the Opening Year (2025).

Table 4.9: Opening Year (2025) Build Model Throughput Volume

AM Peak PM Peak

Processed Demand 95,841 122,122
Volume Denied Entry 3,013 2,718
% Volume Served 96.95% 97.82%

All of the results presented hereafter for Opening Year (2025) Build are the average of all six runs. Full
results for both the AM and PM Opening Year (2025) Build models are available in Appendix E.

4.2.1 Opening Year (2025) Build Intersection Delay and LOS

The intersection delay and LOS results throughout the study area for Opening Year (2025) Build are
displayed on the next pages in Table 4.10 and Figure 4.8 for AM and in Table 4.11 and Figure 4.9 for
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PM. Out of the 66 intersections included in the LOS analysis, eight (8) are expected to operate at LOS E

or F in the AM peak, while eleven (11) are predicted to operate at LOS E or F in the PM peak.

Table 4.10: Opening Year (2025) Build Intersection Delay and LOS for AM Peak

Node . 15t Hour (7:15 — 8:15 am) 2"d Hour (7:45 — 8:45 am)
No. Intersection Name Volume | Delay LOS | Volume | Delay LOS
22 US 78 & College Park Rd 2,710 76.9 2,738 78.6
23 US 78 & Ladson Rd/Ancrum Rd 3,269 57.3 3,012 84.3
27 US 78 & Ingleside Blvd 3,921 61.8 3,561 89.0
29 US 78 & I-26 EB Ramps 3,477 242 C 3,227 36.6 D
30 US 78 & I-26 WB Ramps 4,684 55.7 4,570 65.1
31 US 78/University Blvd & Medical Plaza Dr 4,376 34.1 C 4,380 40 D
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | 3,887 31.1 C 3,928 324 C
37 US 78/University Blvd & EIms Center Rd 3,754 452 D 3,600 421 D
38 US 78/University Blvd & Fernwood Dr 3,627 80.8 3,376 87.7
42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd 5,952 87 5,844 100.5
43 US 52/78/Rivers Ave & T Mobile Dr * 5,776 31.8 D 5,614 45.7
44 US 52/78/Rivers Ave & Melnick Dr 5,819 33.3 C 5,584 42.9 D
46 US 52/78/Rivers Ave & Greenridge Rd 6,895 42 D 6,824 43.6 D
49 US 52/78/Rivers Ave & North Rivers Market Place 3,405 8.1 A 3,445 10.1 B
50 US 52/78/Rivers Ave & Eagle Landing Blvd 3,603 15.2 B 3,568 14 B
51 US 52/78/Rivers Ave & Northwood Blvd 3,682 15.7 B 3,646 18.4 B
52 US 52/78/Rivers Ave & Ashley Phosphate 4,748 41.5 D 4,789 42.7 D
54 US 52/78/Rivers Ave & Morris Baker Blvd 4,492 15.7 B 4,466 11.5 B
56 US 52/78/Rivers Ave & Mabeline Rd 4,919 254 C 4,725 23.4 Cc
59 US 52/78/Rivers Ave & Stokes Ave * 4,861 18 C 4,727 20.5 C
60 US 52/78/Rivers Ave & Midland Park Rd 5,118 50.6 D 5,050 56.5
61 US 52/78/Rivers Ave & Eagle Dr 4,637 21 C 4,551 25.1 C
62 US 52/78/Rivers Ave & Hanahan Rd 4,779 30.6 C 4,688 325 Cc
65 US 52/78/Rivers Ave & Benderson Dr 3,936 55 A 4,070 7.0 A
67 US 52/78/Rivers Ave & Aviation Ave 4,354 22.7 C 4,465 26.2 C
671 US 52/78/Rivers Ave & North Charleston Center 4,038 23.6 C 4,135 25.9 C
70 US 52/78/Rivers Ave & Remount Rd 6,119 32.7 C 6,289 34.3 C
72 US 52/78/Rivers Ave & N of Sabal St 4,007 17.5 B 4,029 14.1 B
76 US 52/78/Rivers Ave & Harley St 3,987 13.5 B 3,985 12.9 B
78 US 52/78/Rivers Ave & I-526 WB Ramps 4,249 48 A 4,436 43 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 3,630 6 A 3,810 5.1 A
82 US 52/78/Rivers Ave & Mall Dr 2,725 28.8 C 3,093 344 C
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Node . 15t Hour (7:15 — 8:15 am) 2" Hour (7:45 — 8:45 am)
No. |!ntersection Name Volume | Delay | LOS | Volume | Delay | LOS
83 US 52/78/Rivers Ave & Alton * 2,095 1.3 A 2,316 1.5 A
84 US 52/78/Rivers Ave & Morningside Dr 2,099 17 B 2,283 16.0 B
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 1,855 8.6 A 2,025 9.5 A
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 2,030 48.8 D 2,093 50.0 D
91 US 52/78/Rivers Ave & Helm Ave 1,426 7.2 A 1,521 6.3 A
92 US 52/78/Rivers Ave & McMillan Ave 1,887 13.5 B 1,977 13.7 B
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 1,616 16.1 B 1,755 18 B
94 US 52/78/Rivers Ave & Cosgrove Ave 2,580 40.5 D 2,776 42.2 D
95 US 52/78/Rivers Ave & Reynolds Ave 1,207 23 C 1,240 24.6 C
164 King St Ext & Heriot St 990 8.1 A 1,109 9.3 A
166 King St Ext & Mount Pleasant St 2,300 28.2 C 2,376 28.7 C
109 US 52/Meeting St & Morrison Dr 2,515 271 C 2,659 28 C
113 Meeting St & Romney St 1,387 20.6 C 1,452 22.7 C
117 Meeting St & US 17 Off-Ramp 1,719 30.8 C 1,758 29.4 C
119 Meeting St & Huger St 1,785 34.3 C 1,799 34.1 C
120 Meeting St & Johnson St 895 0.7 A 973 1.0 A
121 Meeting St & Lee St 959 36 D 1,026 35.7 D
122 Meeting St & [-26 1,843 19.6 B 1,949 23.8 C
123 Meeting St & Line St 1,904 11.9 B 2,025 12.5 B
124 Meeting St & Columbus St 2,028 15.6 B 2,195 16.9 B
125 Meeting St & Woolfe St 1,758 49 A 1,920 5.5 A
126 Meeting St & Mary St 1,538 8.4 A 1,684 9.7 A
127 Meeting St & Wragg Square 1,360 5.8 A 1,479 6.6 A
128 Meeting St & Ann St 1,235 34 A 1,416 34 A
129 Meeting St & John St 1,352 8.1 A 1,564 11.5 B
130 Meeting St & Calhoun St 1,934 21.8 C 2,249 24.5 C
131 Calhoun St & King St 1,394 18.3 B 1,650 21.7 C
132 Calhoun St & Phillips St 1,319 19.6 B 1,530 21.1 C
133 Calhoun St & Coming St 1,652 12.7 B 1,847 12.7 B
134 Calhoun St & Smith St 1,365 7.7 A 1,492 6.5 A
135 Calhoun St & Rutledge Ave 1,883 12.7 B 2,043 13.7 B
136 Calhoun St & Ashley Ave 1,911 16.6 B 2,019 174 B
137 Calhoun St & Jonathan Lucas St/Barre St 1,833 13.3 B 1,981 13.6 B
142 Calhoun St & Courtenay Dr 2,312 21.5 C 2,500 21.8 C

* This intersection is unsignalized in the Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 4.8: Opening Year (2025) Build Intersection Delay and LOS for AM Peak
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Table 4.11: Opening Year (2025) Build Intersection Delay and LOS for PM Peak

Node
No.

Intersection Name

15t Hour (4:30 — 5:30 pm)

2"d Hour (5:00 — 6:00 pm)

Volume

Delay

LOS

Volume

Delay

LOS

27 US 78 & Ingleside Blvd 4,146 35.0 D 4,237 37.7 D
29 US 78 & I-26 EB Ramps 3,970 6.7 A 3,855 6.1 A
30 US 78 & I-26 WB Ramps 4,782 18.5 B 4,792 23.5 C
31 US 78/University Blvd & Medical Plaza Dr 3,735 37.2 D 3,719 43.7 D
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | 3,267 317 C 3,238 30.2 C
37 US 78/University Blvd & EIms Center Rd 3,052 42.5 D 2,956 42.2 D
E F

E

"4 |ussomomuershvesThobloD | o421 | 81 | A | oo | 200 | |

(@)

E
46 US 52/78/Rivers Ave & Greenridge Rd 7,540 35.8 D 7,636 51.3 D
49 US 52/78/Rivers Ave & North Rivers Market Place 4,431 31.9 C 4,556 40.3 D
50 US 52/78/Rivers Ave & Eagle Landing Bivd 4,463 214 C 4,681 28.8 C
54 US 52/78/Rivers Ave & Morris Baker Blvd 4,953 24.3 C 5,080 42.9 D
56 US 52/78/Rivers Ave & Mabeline Rd 4,810 37.7 D 4,909 47.9 D
59 US 52/78/Rivers Ave & Stokes Ave * 4,649 7.9 A 4,596 18.8 Cc
60 US 52/78/Rivers Ave & Midland Park Rd 5,057 30.9 C 5,155 35.5 D
61 US 52/78/Rivers Ave & Eagle Dr 5,037 25.6 Cc 4,914 25.8 C
62 US 52/78/Rivers Ave & Hanahan Rd 5,239 35.3 D 5,104 30.2 Cc
65 US 52/78/Rivers Ave & Benderson Dr 4,709 8.8 A 4,709 8.4 A
67 US 52/78/Rivers Ave & Aviation Ave 4,937 20.6 C 4,957 20.8 C
671 US 52/78/Rivers Ave & North Charleston Center 3,764 7.0 A 3,891 8.8 A
70 US 52/78/Rivers Ave & Remount Rd 5,945 26.8 C 6,152 28.1 C
72 US 52/78/Rivers Ave & N of Sabal St 4,132 20.6 Cc 4,216 20.6 C
76 US 52/78/Rivers Ave & Harley St 3,946 16.8 B 4,269 18.7 B
78 US 52/78/Rivers Ave & I-526 WB Ramps 4,339 3.8 A 4,603 5.6 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 4,191 8.3 A 4,245 8.8 A

| |ussomsRwesAvesMalDr | a2t | 535 | D | sata | ss9 | |

83 US 52/78/Rivers Ave & Alton * 2,911 25 A 2,829 25 A
84 US 52/78/Rivers Ave & Morningside Dr 2,790 20.4 C 2,748 19.8 B
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2"d Hour (5:00 — 6:00 pm)

Node . 15t Hour (4:30 — 5:30 pm)

No. |Intersection Name Volume | Delay | LOS | Volume | Delay | LOS
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 2,593 9.7 A 2,615 10.3 B
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 2,949 371 D 2,979 44 .4 D
91 US 52/78/Rivers Ave & Helm Ave 2,169 12.2 B 2,136 131 B
92 US 52/78/Rivers Ave & McMillan Ave 2,688 345 C 2,688 394 D
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 2,336 18.0 B 2,326 19.6 B
94 US 52/78/Rivers Ave & Cosgrove Ave 3,464 70.2 3,443 79.1

95 US 52/78/Rivers Ave & Reynolds Ave 1,858 60.1 1,890 83.1

164 King St Ext & Heriot St 1,426 12.2 B 1,648 12.8 B
166 King St & Mount Pleasant St 2,620 246 Cc 2,896 28.5 Cc
109 US 52/Meeting St & Morrison Dr 3,042 41.3 D 3,085 58.1

113 Meeting St & Romney St 1,784 19.7 B 1,886 23.9 C
117 Meeting St & US 17 Off-Ramp 2,218 247 Cc 2,347 27.8 C
119 Meeting St & Huger St 2,516 46.5 D 2,703 49.3 D
120 Meeting St & Johnson St 1,538 2.5 A 1,668 4.6 A
121 Meeting St & Lee St 1,643 7.5 A 1,761 7.8 A
122 Meeting St & I-26 2,137 8.2 A 2,338 12.6 B
123 Meeting St & Line St 2,231 12.5 B 2,399 13.4 B
124 Meeting St & Columbus St 2,240 15.2 B 2,458 16.3 B
125 Meeting St & Woolfe St 2,032 9.5 A 2,173 10.9 B
126 Meeting St & Mary St 1,794 16.9 B 1,865 18.1 B
127 Meeting St & Wragg Square 1,491 4.2 A 1,515 4.6 A
128 Meeting St & Ann St 1,523 6.2 A 1,525 6.3 A
129 Meeting St & John St 1,743 12.2 B 1,788 13.2 B
130 Meeting St & Calhoun St 2,527 22.8 C 2,611 244 C
131 Calhoun St & King St 1,781 258 C 1,876 30.6 C
132 Calhoun St & Phillips St 1,700 19.9 B 1,778 21.0 C
133 Calhoun St & Coming St 2,228 18.0 B 2,289 19.9 B
134 Calhoun St & Smith St 1,815 9.4 A 1,813 10.0 A
135 Calhoun St & Rutledge Ave 2,320 17.0 B 2,399 17.7 B
136 Calhoun St & Ashley Ave 2,317 20.0 C 2,328 19.1 B
137 Calhoun St & Jonathan Lucas St/Barre St 2,336 14.8 B 2,356 16.2 B
142 Calhoun St & Courtenay Dr 2,742 227 C 2,811 24.8 C

* This intersection is unsignalized in the Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 4.9: Opening Year (2025) Build Intersection Delay and LOS for PM Peak
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Delay and LOS for the BRT movements were collected separately from the overall traffic for the
intersections along the LCRT corridor in the Opening Year (2025) Build models. These movement-level
results are displayed Appendix E for every signalized intersection that the BRT passes through.

The BRT experiences fairly low delays and good LOS at most intersections along the corridor in the
Opening Year (2025) Build AM and PM peaks. The few locations that show a LOS of D or worse are
typically locations where the BRT operations are not in an exclusive lane or are unusual in some other
way. Possible explanations for these results are included in Appendix C, with a few major intersections
discussed here:

e US 78 & Ladson Rd/Ancrum Rd: The BRT is traveling in mixed traffic, and the SB BRT in particular
experiences long delays as it travels eastbound with the general traffic in the peak direction.

o US 78 & Ingleside Blvd: The SB BRT is traveling in mixed traffic and so experiences long delays as
it travels eastbound with the general traffic. The exclusive lane for the NB BRT drops at this
intersection, necessitating a queue jump for the buses to move over into the westbound general
lanes. This impacts both the BRT delay, as the NB BRT must wait for its exclusive phase, and the
overall delay at the intersection.

e Calhoun St & Courtenay Dr: The NB BRT makes a southbound left movement in mixed traffic at this
intersection as it exits the Medical District onto Calhoun St. The BRT delay experienced here is very
similar to the delay experienced by general purpose vehicles completing the southbound left
movement.
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4.2.2 Opening Year (2025) Build Corridor Travel Times

The results of the corridor travel time measurements are presented here for the Opening Year (2025)
Build. Table 4.12 and Figure 4.10 illustrate the travel times for the AM peak, while Table 4.13 and Figure
4.11 illustrate the travel times for the PM peak. Both northbound (from downtown Charleston to Ladson)
and southbound (from Ladson to downtown Charleston) are included.

Table 4.12: Opening Year (2025) Build Corridor Travel Time for AM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 8.5 20 15.2 11
| Segment 5 4.2 12.9 20 20.0 13
| Segment 6 5.3 13.7 23 14.1 22
| Segment 7 3.0 9.3 20 7.3 25
| Segment 8 1.6 4.2 23 41 24
| Segment 9 1.5 6.3 14 6.7 13
Charleston | Segment 10 0.9 4.2 13 4.2 13
Total 19.4 59.0 20 71.6 16

Figure 4.10: Opening Year (2025) Build Corridor Travel Time for AM Peak
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Table 4.13: Opening Year (2025) Build Corridor Travel Time for PM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 8.0 22 71 24
| Segment 5 4.2 19.9 13 11.4 22
| Segment 6 5.3 16.4 19 13.1 24
| Segment 7 3.0 10.8 17 7.4 24
| Segment 8 1.6 4.2 23 3.9 25
| Segment 9 1.5 6.1 14 6.2 14
Charleston | Segment 10 0.9 45 12 4.4 13
Total 19.4 69.8 17 53.4 22

Figure 4.11: Opening Year (2025) Build Corridor Travel Time for PM Peak
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4.2.3 Opening Year (2025) Build BRT Travel Times

The results of the travel time measurements along the BRT corridor in the Opening Year (2025) Build are
shown below for both the BRT buses and the parallel general traffic. The northbound travel times are
discussed in Table 4.14 and Table 4.15 for the AM and PM peaks, respectively. The southbound travel
times are discussed in Table 4.16 and Table 4.17 for the AM and PM peaks, respectively. As discussed
above in Section 4.0, the station-to-station travel times do not include dwell times at the BRT stations
along the route; the Total BRT Route Travel Times presented in these tables do include dwell times.

Table 4.14: Opening Year (2025) Build BRT Northbound Travel Time for AM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 25 6.1 25 7.5 20
Medical Plaza to Melnick 21 9.1 14 4.7 27
Melnick to Eagle Landing 1.1 2.3 29 1.9 35
Eagle Landing to Mabeline 1.1 26 26 24 29
Mabeline to Hanahan 1.1 24 27 20 33
Hanahan to Remount 1.2 3.0 25 24 30
Remount to Mall * 1.3 2.7 29 25 30
Mall to Durant 1.0 2.6 23 24 25
Durant to Dorchester 1.4 3.8 22 4.2 20
Dorchester to Reynolds * 0.4 1.1 19 1.1 20
Reynolds to Hackemann 1 1.3 24 32 26 29
Hackemann to Milford 1 1.2 2.5 29 2.6 28
Milford to Mt Pleasant * 0.7 1.7 25 1.7 24
Mt Pleasant to US 17 * 0.8 4.4 12 24 21
US 17 to Visitors Center T 1.1 4.6 14 3.4 19
Visitors Center to Coming t 0.5 2.3 13 2.2 13
Coming to Jonathan Lucas t 0.5 2.1 15 2.1 15
Jonathan Lucas to Medical District t 0.2 1.3 9 1.3 9
Total BRT Route Travel Time ¢ 19.8 56.9 21 57.9 21

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate
measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 4.15: Opening Year (2025) Build BRT Northbound Travel Time for PM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 25 5.6 27 5.7 27
Medical Plaza to Melnick 21 11.5 11 4.6 27
Melnick to Eagle Landing 1.1 4.8 14 2.0 34
Eagle Landing to Mabeline 1.1 5.5 12 2.7 25
Mabeline to Hanahan 1.1 4.7 14 21 32
Hanahan to Remount 1.2 2.8 26 24 30
Remount to Mall * 1.3 3.2 24 23 34
Mall to Durant 1.0 2.6 23 24 25
Durant to Dorchester 1.4 6.1 14 3.0 28
Dorchester to Reynolds * 0.4 2.7 8 1.1 20
Reynolds to Hackemann t 1.3 3.8 20 3.8 20
Hackemann to Milford 1 1.2 3.6 20 3.2 22
Milford to Mt Pleasant * 0.7 22 19 24 17
Mt Pleasant to US 17 * 0.8 4.8 11 2.8 18
US 17 to Visitors Center T 1.1 4.2 15 3.5 18
Visitors Center to Coming t 0.5 2.7 11 2.4 12
Coming to Jonathan Lucas t 0.5 2.2 14 2.1 15
Jonathan Lucas to Medical District T 0.2 1.6 7 1.8 7
Total BRT Route Travel Time ¢ 19.8 73.5 16 57.7 21

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 4.16: Opening Year (2025) Build BRT Southbound Travel Time for AM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 25 13.4 11 8.9 17
Medical Plaza to Melnick 21 16.5 8 4.2 30
Melnick to Eagle Landing 1.1 2.5 27 21 32
Eagle Landing to Mabeline 1.1 3.0 23 25 28
Mabeline to Hanahan 1.1 3.4 19 20 33
Hanahan to Remount 1.2 2.8 26 23 31
Remount to Mall * 1.3 3.0 25 24 32
Mall to Durant 1.0 3.3 18 23 26
Durant to Dorchester 1.4 3.0 28 3.1 28
Dorchester to Reynolds * 0.4 1.2 17 1.0 21
Reynolds to Hackemann t 1.3 2.6 30 2.6 29
Hackemann to Milford 1 1.2 2.1 34 2.1 34
Milford to Mt Pleasant * 0.7 1.3 33 1.5 30
Mt Pleasant to US 17 * 0.8 3.4 15 21 23
US 17 to Visitors Center T 1.1 4.5 14 3.4 19
Visitors Center to Coming t 0.5 2.2 13 1.9 15
Coming to Jonathan Lucas t 0.5 1.9 16 1.9 15
Jonathan Lucas to Medical District T 0.1 0.2 17 0.2 15
Total BRT Route Travel Time ¢ 19.6 71.4 16 55.4 21

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 4.17: Opening Year (2025) Build BRT Southbound Travel Time for PM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 2.5 5.7 27 5.4 29
Medical Plaza to Melnick 21 6.4 20 4.2 30
Melnick to Eagle Landing 1.1 2.8 24 2.2 30
Eagle Landing to Mabeline 1.1 3.2 21 2.7 25
Mabeline to Hanahan 1.1 3.0 22 20 33
Hanahan to Remount 1.2 25 30 2.7 27
Remount to Mall * 1.3 2.7 28 25 30
Mall to Durant 1.0 2.6 23 23 26
Durant to Dorchester 1.4 3.1 27 4.0 21
Dorchester to Reynolds * 0.4 1.3 16 1.0 21
Reynolds to Hackemann t 1.3 25 30 25 30
Hackemann to Milford 1 1.2 2.1 35 2.1 33
Milford to Mt Pleasant * 0.7 1.4 32 1.7 26
Mt Pleasant to US 17 * 0.8 3.9 13 23 21
US 17 to Visitors Center T 1.1 4.0 16 3.5 18
Visitors Center to Coming t 0.5 2.4 12 2.0 15
Coming to Jonathan Lucas t 0.5 2.0 15 2.2 13
Jonathan Lucas to Medical District T 0.1 0.2 17 0.2 16
Total BRT Route Travel Time ¢ 19.6 53.2 22 54.4 22

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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5.0 FUTURE YEAR (2045) MODEL RESULTS

The same performance measures were collected and compared for both the Opening Year (2025) and
the Design Year (2045). The details of each of these metrics are outlined above in Section 4.0.

5.1 FUTURE YEAR (2045) NO BUILD MODEL

Network performance results for all six runs of the AM and PM peak models were examined to ensure
that no outliers were recorded. Table 5.1, below, presents network-level results for both the AM and PM
peak periods. These values are presented for each of the six runs, as well as the average of all the runs.

Table 5.1: Future Year (2045) No Build Network Performance Summary

AM Peak PM Peak

Run # Seed Average Average Total. Seed Average Average Total.
Number Delay Speed | Travel Time Number Delay Speed | Travel Time

(secl/veh) (mph) (hrs) (secl/veh) (mph) (hrs)

1 42 247.88 13 12,310 42 281.02 11 16,154

2 47 235.46 13 11,997 47 269.90 11 15,871

3 52 248.14 13 12,318 52 279.09 11 16,103

4 57 245.62 13 12,291 57 294.94 11 16,578

5 62 256.65 12 12,554 62 274.85 11 16,948

6 67 258.72 12 12,526 67 304.17 11 16,609

Average 248.74 13 12,332 Average 284.00 1 16,211

The study area experiences severe congestion during the Future Year (2045) No Build AM and PM peak
periods. Some vehicles are unable to enter the network due to downstream congestion, resulting in
approximately 7 percent of the overall demand in the AM model and approximately 8 percent of the
overall demand in the PM model being denied entry, as shown below in Table 5.2. Spillbacks occur
throughout the model, but are most prominent in locations such as Morrison Dr, I-26 at US 78, and Goose
Creek Rd at the US 52/US 78 interchange. These results indicate a network that is much more congested
than the Opening Year (2025) network, primarily because of the increase in traffic volumes.

Table 5.2: Future Year (2045) No Build Model Throughput Volume

AM Peak PM Peak

Processed Demand 110,787 137,831
Volume Denied Entry 7,905 12,037
% Volume Served 93.34% 91.97%

All of the results presented hereafter for Future Year (2045) No Build are the average of all six runs. Full
results for both the AM and PM Future Year (2045) No Build models are available in Appendix F.
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5.1.1 Future Year (2045) No Build Intersection Delay and LOS

The intersection delay and LOS results throughout the study area for Future Year (2045) No Build are
displayed on the following pages in Table 5.3 and Figure 5.1 for AM and in Table 5.4 and Figure 5.2 for
PM. Out of the 66 intersections included in the LOS analysis, fourteen (14) are expected to operate at
LOS E or F in the AM peak, while twenty-one (21) are predicted to operate at LOS E or F in the PM peak.

Table 5.3: Future Year (2045) No Build Intersection Delay and LOS for AM Peak

Node 1t Hour (7:15—8:15am) | 2" Hour (7:45 — 8:45 am)
Intersection Name
No. Volume | Delay | LOS | Volume | Delay | LOS

F

46 US 52/78/Rivers Ave & Greenridge Rd 7,780 45.9 D 7,806 48.1 D
49 US 52/78/Rivers Ave & North Rivers Market Place 3,707 4.2 A 3,816 5.8 A
50 US 52/78/Rivers Ave & Eagle Landing Blvd 4,114 26.7 C 4,098 19.3 B
51 US 52/78/Rivers Ave & Northwood Blvd 4,206 18.9 B 4,179 251 C
54 US 52/78/Rivers Ave & Morris Baker Blvd 5,032 6.1 A 4,942 6.0 A
56 US 52/78/Rivers Ave & Mabeline Rd 5,377 9.8 A 5,107 8.3 A
59 US 52/78/Rivers Ave & Stokes Ave 4,892 10.6 B 4,681 10.6 B
60 US 52/78/Rivers Ave & Midland Park Rd 5,238 30.8 C 4,965 36.0 D
61 US 52/78/Rivers Ave & Eagle Dr 4,934 3.4 A 4,700 3.0 A
62 US 52/78/Rivers Ave & Hanahan Rd 5,142 10.7 B 4,901 10.5 B
65 US 52/78/Rivers Ave & Benderson Dr 4,493 6.0 A 4,340 7.5 A
72 US 52/78/Rivers Ave & N of Sabal St * 4,201 1.0 A 4,166 1.1 A
76 US 52/78/Rivers Ave & Harley St 4,336 6.9 A 4,394 6.2 A
78 US 52/78/Rivers Ave & I-526 WB Ramps 4,708 4.6 A 4,977 5.2 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 4,026 5.7 A 4,293 5.0 A
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2"d Hour (7:45 — 8:45 am)

Node . 15t Hour (7:15 — 8:15 am)
Intersection Name
No. Volume | Delay | LOS | Volume | Delay | LOS
82 US 52/78/Rivers Ave & Mall Dr 2,785 7.1 A 3,259 8.6 A
83 US 52/78/Rivers Ave & Alton 2,351 2.2 A 2,653 2.6 A
84 US 52/78/Rivers Ave & Morningside Dr 2,348 9.8 A 2,641 9.6 A
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 2,138 4.0 A 2,369 4.2 A
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 2,364 31.6 C 2,483 38.5 D
91 US 52/78/Rivers Ave & Helm Ave 1,673 7.8 A 1,792 7.2 A
92 US 52/78/Rivers Ave & McMillan Ave 2,249 14.0 B 2,348 13.8 B
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 1,937 11.2 B 2,062 13.2 B
94 US 52/78/Rivers Ave & Cosgrove Ave 3,109 21.9 C 3,274 23.7 C
95 US 52/78/Rivers Ave & Reynolds Ave 1,487 8.4 A 1,466 8.6 A
164 King St Ext & Heriot St 1,247 10.3 B 1,430 13.7 B
166 King St & Mt. Pleasant St 2,892 44.0 D 3,037 50.9 D
109 US 52/Meeting St & Morrison Dr 3,184 31.0 C 3,385 35.8 D
113 Meeting St & Romney St 1,692 24.3 C 1,906 29.6 C
117 Meeting St & US 17 Off-Ramp 2,140 21.9 C 2,282 22.0 C
119 Meeting St & Huger St 2,314 19.1 B 2,441 19.7 B
120 Meeting St & Johnson St 1,309 0.6 A 1,546 0.7 A
121 Meeting St & Lee St 1,386 13.2 B 1,577 20.3 C
122 Meeting St & I-26 2,410 215 C 2,554 32.0 C
123 Meeting St & Line St 2,418 13.5 B 2,561 16.2 B
124 Meeting St & Columbus St 2,455 15.7 B 2,597 171 B
125 Meeting St & Woolfe St 2,082 6.5 A 2,047 7.9 A
126 Meeting St & Mary St 1,773 15.5 B 1,780 27.7 C
127 Meeting St & Wragg Square 1,525 6.9 A 1,490 11.5 B
128 Meeting St & Ann St 1,369 4.3 A 1,451 5.7 A
129 Meeting St & John St 1,461 11.4 B 1,609 17.3 B
130 Meeting St & Calhoun St 2,194 24.4 C 2,548 25.2 C
131 Calhoun St & King St 1,518 12.6 B 1,801 14.6 B
132 Calhoun St & Phillips St 1,471 10.8 B 1,654 13.2 B
133 Calhoun St & Coming St 1,889 21.1 C 2,072 22.0 C
134 Calhoun St & Smith St 1,551 16.9 B 1,678 17.0 B
135 Calhoun St & Rutledge Ave 2,173 13.8 B 2,316 14.3 B
136 Calhoun St & Ashley Ave 2,207 17.1 B 2,264 17.1 B
137 Calhoun St & Jonathan Lucas St/Barre St 2,141 15.8 B 2,275 15.6 B
142 Calhoun St & Courtenay Dr 2,727 25.3 C 2,811 23.0 C

* This intersection is unsignalized in the No Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 5.1: Future Year (2045) No Build Intersection Delay and LOS for AM Peak
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Table 5.4: Future Year (2045) No Build Intersection Delay and LOS for PM Peak

Node
No.

Intersection Name

15t Hour (4:30 — 5:30 pm)

2"d Hour (5:00 — 6:00 pm)

Volume | Delay LOS

Volume | Delay LOS

29 US 78 & I-26 EB Ramps 4,184 44 .4 D 4,218 42.9 D
30 US 78 & I-26 WB Ramps * 3,101 8.7 A 3,471 7.6 A
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | 4,138 50.0 D 4,436 54.4 D
37 US 78/University Blvd & EIms Center Rd 3,961 30.1 Cc 4,078 35.3 D
38 US 78/University Blvd & Fernwood Dr 3,716 7.3 A 3,925 17.2 B
42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd 8,068 457 D 8,520 53.2 D
43 US 52/78/Rivers Ave & T Mobile Dr 7,530 16.9 B 7,905 223 C
44 US 52/78/Rivers Ave & Melnick Dr * 7,427 8.7 A 7,694 27.3 D
|46 |USsoT8RwersAvesGreenidgeRd | 8933 | 450 | D | opse | se1 |
49 US 52/78/Rivers Ave & North Rivers Market Place 5,048 18.2 B 5,457 19.4 B
50 US 52/78/Rivers Ave & Eagle Landing Blvd 5,106 21.2 C 5,592 24.0 C
51 US 52/78/Rivers Ave & Northwood Blvd 5,134 36.0 D 5,758 39.9 D

54 US 52/78/Rivers Ave & Morris Baker Blvd 5,424 20.6 C 5,837 30.9 C
56 US 52/78/Rivers Ave & Mabeline Rd 5,025 34.4 C 5,352 42.5 D
59 US 52/78/Rivers Ave & Stokes Ave 4,778 21.8 C 4,899 24.5 C
60 US 52/78/Rivers Ave & Midland Park Rd 5,251 26.4 C 5,389 28.8 C
61 US 52/78/Rivers Ave & Eagle Dr 5,064 18.6 B 5,193 20.0 C
62 US 52/78/Rivers Ave & Hanahan Rd 5,310 39.8 D 5,432 36.7 D
65 US 52/78/Rivers Ave & Benderson Dr 5,124 10.8 B 5,165 10.9 B
67 US 52/78/Rivers Ave & Aviation Ave 5,436 35.3 D 5,431 37.6 D

76 US 52/78/Rivers Ave & Harley St 4,134 221 4,067 27.9 C

78 US 52/78/Rivers Ave & I-526 WB Ramps 4,685 24.4 C 4,409 52.6 D
|79 |USsoT8RwersAves526EBRamps | 481 | 235 | C | s | e27 |

82 US 52/78/Rivers Ave & Mall Dr 3,528 15.3 B 3,177 34.6 C

83 US 52/78/Rivers Ave & Alton 3,281 3.3 A 3,001 6.6 A

84 US 52/78/Rivers Ave & Morningside Dr 3,165 10.7 B 2,995 121 B

87 US 52/78/Rivers Ave & Piggly Wiggly Dr 2,945 5.2 A 2,864 5.2 A
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Node . 15t Hour (4:30 — 5:30 pm) | 2" Hour (5:00 — 6:00 pm)
No, | !ntersection Name Volume | Delay | LOS | Volume | Delay | LOS
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 3,449 29.2 C 3,410 37.3 D
91 US 52/78/Rivers Ave & Helm Ave 2,614 37.7 D 2,457 50.8 D
92 US 52/78/Rivers Ave & McMillan Ave 3,307 22.0 C 3,237 26.6 C
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 2,881 14.2 B 2,732 14.7 B
94 US 52/78/Rivers Ave & Cosgrove Ave 4,252 37.4 D 4,017 39.3 D
95 US 52/78/Rivers Ave & Reynolds Ave 2,190 13.2 B 2,057 17.2 B

125 Meeting St & Woolfe St 2,024 22.2 C 1,300 51.8 D
126 Meeting St & Mary St 1,827 23.0 C 1,139 48.9 D
127 Meeting St & Wragg Square 1,516 4.9 A 969 13.4 B
128 Meeting St & Ann St 1,564 10.4 B 997 33.5 C
129 Meeting St & John St 1,707 15.9 B 1,067 46.8 D
| 130 |MeetngSt&Cahounst | 280 | 296 | c | 20 | s95 |
131 Calhoun St & King St 1,954 18.9 B 1,567 25.2 C
132 Calhoun St & Phillips St 1,856 10.9 B 1,560 15.9 B
133 Calhoun St & Coming St 2,498 23.1 C 2,234 27.0 C
134 Calhoun St & Smith St 2,015 16.5 B 1,773 14.8 B
135 Calhoun St & Rutledge Ave 2,622 27.0 C 2,505 23.1 C
136 Calhoun St & Ashley Ave 2,601 22.9 C 2,441 21.8 C
137 Calhoun St & Jonathan Lucas St/Barre St 2,584 32.2 C 2,403 30.8 C
142 Calhoun St & Courtenay Dr 3,179 32.0 C 3,108 31.3 C

* This intersection is unsignalized in the No Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 5.2: Future Year (2045) No Build Intersection Delay and LOS for PM Peak
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5.1.2 Future Year (2045) No Build Corridor Travel Times

The results of the corridor travel time measurements are presented here for the Future Year (2045) No
Build. Table 5.5 and Figure 5.3 illustrate the travel times for the AM peak, while Table 5.6 and Figure 5.4
illustrate the travel times for the PM peak. Both northbound (from downtown Charleston to Ladson) and
southbound (from Ladson to downtown Charleston) are included.

Table 5.5: Future Year (2045) No Build Corridor Travel Time for AM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 2.9 18.4 9 20.9 8
| Segment 5 4.2 12.4 20 18.1 14
| Segment 6 5.3 13.2 24 16.4 19
| Segment 7 3.0 8.5 21 7.4 25
| Segment 8 1.6 4.7 21 4.6 21
| Segment 9 1.5 5.0 18 7.2 12
Charleston | Segment 10 0.9 4.6 12 4.8 12
Total 19.4 66.7 17 79.3 15

Figure 5.3: Future Year (2045) No Build Corridor Travel Time for AM Peak
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Table 5.6: Future Year (2045) No Build Corridor Travel Time for PM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 14.1 12 171 10
[ Segment 5 4.2 10.8 23 12.2 21
| Segment 6 5.3 25.3 12 14.0 22
| Segment 7 3.0 11.8 15 8.6 21
| Segment 8 1.6 141 7 19.7 5
| Segment 9 1.5 10.6 8 71 12
Charleston | Segment 10 0.9 4.8 12 57 10
Total 19.4 91.5 13 84.5 14

Figure 5.4: Future Year (2045) No Build Corridor Travel Time for PM Peak
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5.2 FUTURE YEAR (2045) BUILD MODEL

Network performance results for all six runs of the AM and PM peak models were examined to ensure
that no outliers were recorded. Table 5.7, below, presents network-level results for both the AM and PM
peak periods. These values are presented for each of the six runs, as well as the average of all the runs.

Table 5.7: Future Year (2045) Build Network Performance Summary

AM Peak PM Peak

Run # Seed Average Average Total_ Seed Average Average Total_
Number Delay Speed | Travel Time Number Delay Speed | Travel Time

(sec/veh) (mph) (hrs) (sec/veh) (mph) (hrs)

1 42 285.18 12 13,451 42 327.19 10 17,603

2 47 289.52 12 13,457 47 305.25 11 17,175

3 52 297.35 11 13,658 52 338.72 10 17,833

4 57 298.51 11 13,636 57 324.63 10 17,647

5 62 294.66 11 13,618 62 314.54 10 17,291

6 67 314.53 11 14,012 67 312.56 10 17,231

Average 296.62 11 13,638 Average 320.48 10 17,463

The study area experiences severe congestion during the Future Year (2045) Build AM and PM peak
periods. Some vehicles are unable to enter the network due to downstream congestion, resulting in
approximately 9 percent of the overall demand in both the AM and PM models being denied entry, as
shown below in Table 5.8. Spillbacks occur throughout the model, but are most prominent in locations
such as Morrison Dr, Goose Creek Rd at the US 52/US 78 interchange, Ladson Rd, and Ingleside Blvd.
These results indicate a network that is much more congested than the Opening Year (2025) network, but
do not appear to point towards any significant negative impacts to the overall network caused solely by
the addition of the BRT when compared against the Future Year (2045) No Build network results.

Table 5.8: Future Year (2045) Build Model Throughput Volume

AM Peak PM Peak

Processed Demand 109,377 136,499
Volume Denied Entry 10,485 14,153
% Volume Served 91.25% 90.61%

All of the results presented hereafter for Future Year (2045) Build are the average of all six runs. Full
results for both the AM and PM Future Year (2045) Build models are available in Appendix G.

5.2.1 Future Year (2045) Build Intersection Delay and LOS

The intersection delay and LOS results throughout the study area for Future Year (2045) Build are
displayed on the next pages in Table 5.9 and Figure 5.5 for AM and in Table 5.10 and Figure 5.6 for
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PM. Out of the 66 intersections included in the LOS analysis, seventeen (17) are expected to operate at
LOS E or F in the AM peak, while thirty-four (34) are predicted to operate at LOS E or F in the PM peak.

Table 5.9: Future Year (2045) Build Intersection Delay and LOS for AM Peak

Node . 1t Hour (7:15 - 8:15am) | 2" Hour (7:45 — 8:45 am)
No Intersection Name
b Volume | Delay LOS | Volume | Delay LOS

F F
2 |usroarzsesRams | o1 | 44 | o | 202 | sae | 0 |
E F

E
44| US 78Umers B  Medial Placa DrBUC Cub | 3340 | 404 | D | osss | sas | D |

F

F

F

F

E
46 US 52/78/Rivers Ave & Greenridge Rd 7,250 44 .4 D 6,930 49.8 D
49 US 52/78/Rivers Ave & North Rivers Market Place 3,544 7.9 A 3,587 10.8 B
50 US 52/78/Rivers Ave & Eagle Landing Bivd 3,852 19.0 B 3,796 16.5 B
51 US 52/78/Rivers Ave & Northwood Blvd 3,967 22.2 C 3,934 28.0 C

|52 |UssoraRivers Ave g Ashiey Prosphate | 5206 | s46 | D | s2e7 | e17 | |

54 US 52/78/Rivers Ave & Morris Baker Blvd 4,901 37.3 D 4,744 43.4 D
56 US 52/78/Rivers Ave & Mabeline Rd 5,378 42.5 D 5,108 49.2 D
61 US 52/78/Rivers Ave & Eagle Dr 5,097 28.6 Cc 4,896 29.2 C
62 US 52/78/Rivers Ave & Hanahan Rd 5,336 394 D 5,123 42.0 D
65 US 52/78/Rivers Ave & Benderson Dr 4,418 8.5 A 4,440 9.1 A
67 US 52/78/Rivers Ave & Aviation Ave 4,861 29.8 C 4,899 39.9 D
671 US 52/78/Rivers Ave & North Charleston Center 4,519 26.0 C 4,636 271 C
70 US 52/78/Rivers Ave & Remount Rd 6,965 39.2 D 7,112 38.8 D
72 US 52/78/Rivers Ave & N of Sabal St 4,718 29.0 Cc 4,602 16.2 B
76 US 52/78/Rivers Ave & Harley St 4,712 14.2 B 4,598 13.7 B
78 US 52/78/Rivers Ave & I-526 WB Ramps 5,015 5.2 A 5,168 5.3 A
79 US 52/78/Rivers Ave & I-526 EB Ramps 4,319 6.3 A 4,491 5.2 A
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Node . 15t Hour (7:15 — 8:15 am) 2" Hour (7:45 — 8:45 am)
No, |!ntersection Name Volume | Delay | LOS | Volume | Delay | LOS
82 US 52/78/Rivers Ave & Mall Dr 3,203 36.5 D 3,601 42.9 D
83 US 52/78/Rivers Ave & Alton * 2,441 2.8 A 2,694 3.6 A
84 US 52/78/Rivers Ave & Morningside Dr 2,440 21.2 C 2,661 21.6 C
87 US 52/78/Rivers Ave & Piggly Wiggly Dr 2,157 9.4 A 2,362 10.2 B
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 2,394 33.7 Cc 2,455 34.3 C
91 US 52/78/Rivers Ave & Helm Ave 1,682 7.5 A 1,790 6.7 A
92 US 52/78/Rivers Ave & McMillan Ave 2,231 15.5 B 2,339 15.4 B
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 1,936 18.9 B 2,082 221 C
94 US 52/78/Rivers Ave & Cosgrove Ave 3,123 58.3 3,308 64.7
95 US 52/78/Rivers Ave & Reynolds Ave 1,519 22.2 1,525 26.5
164 King St Ext & Heriot St 1,209 18.0 1,288 54.0 D
166 King St Ext & Mount Pleasant St 2,723 62.4 2,593 89.6
109 US 52/Meeting St & Morrison Dr 2,969 71.4 3,057 105.5
113 Meeting St & Romney St 1,556 36.3 D 1,645 62.8
117 Meeting St & US 17 Off-Ramp 1,994 30.5 C 2,033 32.9 C
119 Meeting St & Huger St 2,118 325 C 2,125 29.3 C
120 Meeting St & Johnson St 1,099 0.7 A 1,257 1.1 A
121 Meeting St & Lee St 1,170 37.2 D 1,322 401 D
122 Meeting St & [-26 2,195 24.0 C 2,351 30.3 C
123 Meeting St & Line St 2,258 13.3 B 2,438 14.8 B
124 Meeting St & Columbus St 2,347 16.7 B 2,588 17.8 B
125 Meeting St & Woolfe St 2,058 5.8 A 2,199 6.3 A
126 Meeting St & Mary St 1,794 10.2 B 1,904 10.9 B
127 Meeting St & Wragg Square 1,543 7.0 A 1,582 7.0 A
128 Meeting St & Ann St 1,411 3.6 A 1,528 4.0 A
129 Meeting St & John St 1,543 10.8 B 1,691 17.8 B
130 Meeting St & Calhoun St 2,224 27.0 C 2,542 31.9 C
131 Calhoun St & King St 1,657 27.6 C 1,947 323 C
132 Calhoun St & Phillips St 1,575 271 C 1,772 28.5 C
133 Calhoun St & Coming St 1,961 16.5 B 2,139 16.7 B
134 Calhoun St & Smith St 1,632 8.4 A 1,723 7.3 A
135 Calhoun St & Rutledge Ave 2,247 141 B 2,360 15.4 B
136 Calhoun St & Ashley Ave 2,279 19.3 B 2,324 20.8 C
137 Calhoun St & Jonathan Lucas St/Barre St 2,182 15.0 B 2,267 17.7 B
142 Calhoun St & Courtenay Dr 2,741 27.6 C 2,875 27.3 C

* This intersection is unsignalized in the Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 5.5: Future Year (2045) Build Intersection Delay and LOS for AM Peak
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Table 5.10: Future Year (2045) Build Intersection Delay and LOS for PM Peak

Node 15t Hour (4:30 — 5:30 pm) | 2" Hour (5:00 — 6:00 pm)
Intersection Name

No. Volume | Delay LOS | Volume | Delay LOS

29 US 78 & I-26 EB Ramps 4,661 20.7 C 4,458 22.3 C

30 US 78 & I-26 WB Ramps 5,640 30.4 C 5,655 38.0 D

E
F
E
C

"4 |ussoomuershvesThobloD | o708 | a7 | B | gew | 245 | o |
E

E
E
49 US 52/78/Rivers Ave & North Rivers Market Place 4,556 39.1 D 4,421 54.0 D
50 US 52/78/Rivers Ave & Eagle Landing Blvd 4,604 28.4 C 4,536 48.3 D

65 US 52/78/Rivers Ave & Benderson Dr 5,114 21.8 C 4,687 42.5 D
67 US 52/78/Rivers Ave & Aviation Ave 5,455 30.1 C 5,054 50.4 D
671 US 52/78/Rivers Ave & North Charleston Shopping 4,203 10.4 B 3,903 33.7 C
70 US 52/78/Rivers Ave & Remount Rd 6,747 28.0 C 6,669 329 C
72 US 52/78/Rivers Ave & N of Sabal St 4,769 24.4 Cc 4,651 27.3 C
76 US 52/78/Rivers Ave & Harley St 4,524 20.6 C 4,786 23.7 C
78 US 52/78/Rivers Ave & | - 526 WB Ramps 4,939 4.3 A 5,169 8.7 A
79 US 52/78/Rivers Ave & | - 526 EB Ramps 4,751 8.0 A 4,804 9.3 A
| ® |ussureRwersvesMalDive | 3549 | 700 | | ses | es7 |
83 US 52/78/Rivers Ave & Alton * 3,242 9.3 A 3,222 9.5 A
84 US 52/78/Rivers Ave & Morningside Dr 3,096 25.0 C 3,122 21.8 C

5.14



LOWCOUNTRY RAPID TRANSIT MICROSIMULATION MODEL DRAFT REPORT

Future

Year (2045) Model Results

Node 15t Hour (4:30 — 5:30 pm) | 2" Hour (5:00 — 6:00 pm)
Intersection Name

No. Volume | Delay | LOS | Volume | Delay | LOS
87 | US 52/78/Rivers Ave & Piggly Wiggly Dr 2,902 10.1 B 2,950 11.0 B
88 US 52/78/Rivers Ave & Meeting St/Durant Ave 3,270 38.3 D 3,319 50.4 D
91 US 52/78/Rivers Ave & Helm Ave 2,507 16.1 B 2,454 26.4 C
92 US 52/78/Rivers Ave & McMillan Ave 3,090 43.1 D 3,065 43.6 D
93 US 52/78/Rivers Ave & SC 642/Dorchester Rd 2,719 22.7 C 2,687 24.0 C

127 Meeting St & Wragg Square 1,321 4.7 A 791 23.7 C
128 Meeting St & Ann St 1,411 10.6 B 882 35.6 D
129 Meeting St & John St 1,571 11.0 B 971 17.0 B
130 Meeting St & Calhoun St 2,722 271 C 2,146 294 C
131 Calhoun St & King St 2,055 48.9 D 1,845 69.0 E
132 Calhoun St & Phillips St 1,881 30.9 Cc 1,667 54.6 D
133 Calhoun St & Coming St 2,526 30.8 C 2,263 51.9 D
134 Calhoun St & Smith St 2,058 15.6 B 1,749 34.0 C
135 Calhoun St & Rutledge Ave 2,683 28.2 C 2,466 45.3 D
136 Calhoun St & Ashley Ave 2,689 22.3 Cc 2,409 32.9 C
137 Calhoun St & Jonathan Lucas St/Barre St 2,719 17.2 B 2,370 27.3 C
142 Calhoun St & Courtenay Dr 3,225 28.5 C 3,021 34.9 C

* This intersection is unsignalized in the Build scenario and has been evaluated using unsignalized LOS criteria.
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Figure 5.6: Future Year (2045) Build Intersection Delay and LOS for PM Peak
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Delay and LOS for the BRT movements were collected separately from the overall traffic for the
intersections along the LCRT corridor in the Future Year (2045) Build models. These movement-level
results are displayed in Appendix G and include every signalized intersection that the BRT passes
through.

The BRT experiences fairly low delays and good LOS at most intersections along the corridor in the
Future Year (2045) Build AM and PM peaks. The few locations that show a LOS of D or worse are
typically locations where the BRT operations are not in an exclusive lane or are unusual in some other
way. Possible explanations for these results are included in Appendix C, with a few major intersections
discussed here:

e US 78 & College Park Rd: The BRT is traveling in mixed traffic, and the SB BRT in particular
experiences long delays as it travels eastbound with the general traffic in the peak direction.

e US 78 & Ladson Rd/Ancrum Rd: The BRT is traveling in mixed traffic, and the SB BRT in particular
experiences long delays as it travels eastbound with the general traffic in the peak direction.

o US 78 & Ingleside Blvd: The SB BRT is traveling in mixed traffic and so experiences long delays as
it travels eastbound with the general traffic. The exclusive lane for the NB BRT drops at this
intersections, necessitating a queue jump for the buses to move over into the westbound general
lanes. This impacts both the BRT delay, as the NB BRT must wait for its exclusive phase, and the
overall delay at the intersection.

o US 52/Meeting St & Morrison Dr: The SB BRT transitions from the Mt Pleasant crossover to
traveling in mixed traffic as it goes through this intersection. If there is a long queue on the SB
approach, which happens often in the Design Year (2045) models, it can inadvertently block the BRT
bus from entering the mainline, resulting in a higher delay at this intersection.

e Calhoun St & Courtenay Dr: The NB BRT makes a southbound left movement in mixed traffic at this
intersection as it exits the Medical District onto Calhoun St. The BRT delay experienced here is very
similar to the delay experienced by general purpose vehicles completing the southbound left
movement.
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5.2.2 Future Year (2045) Build Corridor Travel Times

The results of the corridor travel time measurements are presented here for the Future Year (2045) Build.
Table 5.11 and Figure 5.7 illustrate the travel times for the AM peak, while Table 5.12 and Figure 5.8
illustrate the travel times for the PM peak. Both northbound (from downtown Charleston to Ladson) and
southbound (from Ladson to downtown Charleston) are included.

Table 5.11: Future Year (2045) Build Corridor Travel Time for AM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 11.9 15 30.5 6
[ Segment 5 4.2 141 18 26.7 9
| Segment 6 5.3 13.8 23 14.4 22
[ Segment 7 3.0 9.6 19 7.8 23
| Segment 8 1.6 6.1 16 7.2 14
[ Segment 9 15 6.6 13 7.4 12
Charleston | Segment 10 0.9 4.8 12 4.5 12
Total 19.4 66.9 17 98.5 12

Figure 5.7: Future Year (2045) Build Corridor Travel Time for AM Peak
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Table 5.12: Future Year (2045) Build Corridor Travel Time for PM Peak

Segment Northbound Direction Southbound Direction
Segment Length Travel Time | Average Speed | Travel Time | Average Speed

(miles) (min) (mph) (min) (mph)
Ladson Segment 4 29 13.3 13 9.5 18
| Segment 5 4.2 23.9 11 15.4 16
| Segment 6 5.3 21.6 15 14.8 21
| Segment 7 3.0 19.6 9 8.1 22
| Segment 8 1.6 18.4 5 8.9 11
| Segment 9 1.5 9.9 9 10.7 8
Charleston | Segment 10 0.9 7.7 7 45 12
Total 19.4 114.4 10 72.0 16

Figure 5.8: Future Year (2045) Build Corridor Travel Time for PM Peak
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5.2.3 Future Year (2045) Build BRT Travel Times

The results of the travel time measurements along the BRT corridor in the Future Year (2045) Build for
are shown below for both the BRT buses and the parallel general traffic. The northbound travel times are
discussed in Table 5.13 and Table 5.14 for the AM and PM peaks, respectively. The southbound travel
times are discussed in Table 5.15 and Table 5.16 for the AM and PM peaks, respectively. As discussed
above in Section 4.0, the station-to-station travel times do not include dwell times at the BRT stations
along the route; the Total BRT Route Travel Times presented in these tables do include dwell times.

Table 5.13: Future Year (2045) Build Northbound BRT Travel Time for AM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 25 8.8 17 13.5 11
Medical Plaza to Melnick 21 10.2 13 4.8 26
Melnick to Eagle Landing 1.1 3.2 21 20 34
Eagle Landing to Mabeline 1.1 2.8 24 25 28
Mabeline to Hanahan 1.1 27 24 20 32
Hanahan to Remount 1.2 3.2 23 23 31
Remount to Mall * 1.3 2.8 27 26 29
Mall to Durant 1.0 2.7 22 23 26
Durant to Dorchester 1.4 3.4 25 3.6 24
Dorchester to Reynolds * 0.4 1.8 12 1.1 20
Reynolds to Hackemann 1 1.3 25 31 25 30
Hackemann to Milford 1 1.2 2.7 27 2.8 26
Milford to Mt Pleasant * 0.7 1.8 23 2.0 21
Mt Pleasant to US 17 * 0.8 6.5 8 3.5 14
US 17 to Visitors Center T 1.1 4.6 14 3.3 20
Visitors Center to Coming t 0.5 2.7 11 2.4 12
Coming to Jonathan Lucas t 0.5 2.3 14 2.3 14
Jonathan Lucas to Medical District t 0.2 14 9 14 9
Total BRT Route Travel Time ¢ 19.8 73.1 16 66.3 18

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 5.14: Future Year (2045) Build Northbound BRT Travel Time for PM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)

Fairgrounds to Medical Plaza * 25 9.4 16 6.8 22
Medical Plaza to Melnick 21 11.6 11 4.7 27
Melnick to Eagle Landing 1.1 6.5 10 20 33
Eagle Landing to Mabeline 1.1 7.5 9 2.7 26
Mabeline to Hanahan 1.1 8.0 8 21 32
Hanahan to Remount 1.2 7.0 10 25 29
Remount to Mall * 1.3 3.4 22 24 32
Mall to Durant 1.0 29 21 24 25
Durant to Dorchester 1.4 7.0 12 3.1 27
Dorchester to Reynolds * 0.4 29 7 1.0 21
Reynolds to Hackemann t 1.3 4.5 17 4.1 19
Hackemann to Milford 1 1.2 3.1 23 3.1 24
Milford to Mt Pleasant * 0.7 21 20 3.7 11
Mt Pleasant to US 17 * 0.8 14.3 4 14.6 3
US 17 to Visitors Center T 1.1 6.8 9 4.6 14
Visitors Center to Coming t 0.5 3.6 8 3.6

Coming to Jonathan Lucas t 0.5 4.4 7 4.8

Jonathan Lucas to Medical District T 0.2 2.1 6 2.2

Total BRT Route Travel Time ¢ 19.8 107.3 11 75.3 16

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 5.15: Future Year (2045) Build BRT Travel Time Southbound for AM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 25 27.7 5 21.5 7
Medical Plaza to Melnick 21 223 6 4.5 28
Melnick to Eagle Landing 11 25 27 23 29
Eagle Landing to Mabeline 1.1 4.3 16 2.5 27
Mabeline to Hanahan 1.1 5.7 12 20 34
Hanahan to Remount 1.2 3.4 22 2.3 31
Remount to Mall * 1.3 3.4 22 24 31
Mall to Durant 1.0 2.8 21 2.2 27
Durant to Dorchester 1.4 3.0 28 3.2 26
Dorchester to Reynolds * 0.4 1.3 16 1.0 21
Reynolds to Hackemann t 1.3 2.6 30 2.7 28
Hackemann to Milford t 1.2 2.7 26 3.0 24
Milford to Mt Pleasant * 0.7 3.1 14 25 18
Mt Pleasant to US 17 * 0.8 5.1 10 2.8 17
US 17 to Visitors Center T 1.1 4.7 14 3.7 18
Visitors Center to Coming t 0.5 2.4 12 2.0 14
Coming to Jonathan Lucas t 0.5 1.9 15 2.0 15
Jonathan Lucas to Medical District T 0.1 0.2 17 0.2 14
Total BRT Route Travel Time ¢ 19.6 101.8 12 721 16

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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Table 5.16: Future Year (2045) Build BRT Travel Time Southbound for PM Peak

Segment General Traffic BRT Buses
Segment (Station to Station) Length Travel Time | Speed | Travel Time | Speed
(miles) (min) (mph) (min) (mph)
Fairgrounds to Medical Plaza * 2.5 71 21 5.8 27
Medical Plaza to Melnick 21 11.6 11 4.3 29
Melnick to Eagle Landing 1.1 2.8 24 2.2 31
Eagle Landing to Mabeline 1.1 3.4 20 2.7 25
Mabeline to Hanahan 1.1 4.6 14 21 32
Hanahan to Remount 1.2 2.6 28 26 28
Remount to Mall * 1.3 3.1 25 24 32
Mall to Durant 1.0 24 25 22 27
Durant to Dorchester 1.4 3.2 26 3.4 25
Dorchester to Reynolds * 0.4 1.4 15 0.9 23
Reynolds to Hackemann t 1.3 25 31 25 30
Hackemann to Milford 1 1.2 2.2 33 2.1 33
Milford to Mt Pleasant * 0.7 3.2 14 3.3 13
Mt Pleasant to US 17 * 0.8 6.9 6.7 7
US 17 to Visitors Center T 1.1 6.9 52 12
Visitors Center to Coming t 0.5 2.6 11 2.0 14
Coming to Jonathan Lucas t 0.5 2.1 14 2.3 13
Jonathan Lucas to Medical District T 0.1 0.2 17 0.2 15
Total BRT Route Travel Time ¢ 19.6 70.7 17 60.4 19

* The BRT travels in mixed traffic for part of this segment.

1 The BRT travels in mixed traffic for the entire length of this segment.

O The Total BRT Route Travel Time is not a summation of the station-to-station segments, but is a separate

measurement that includes travel time along the entire BRT route in the model, including dwell times.
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6.0 SCENARIO COMPARISONS

This section briefly presents metrics for comparison from each of the VISSIM models created as part of
the LCRT project. This includes the Future Year (2025 and 2045) No Build and Build models discussed in
this report. Additionally, for completeness, results from the Existing Conditions model are also included.

6.1 MODEL THROUGHPUT VOLUME COMPARISONS

A comparison of the total model throughput within the study area has been put together for all five
scenarios. The AM results are in Table 6.1 and the PM results are in Table 6.2. Figure 6.1 shows the
processed demand vs. the volume denied entry for all five scenarios for both AM and PM.

Table 6.1: Model Throughput Volume Comparison for AM Peak

Network Parameter Existing 2025 No Build 2025 Build 2045 No Build 2045 Build
Processed Demand 87,351 97,784 95,841 110,787 109,377

Volume Denied Entry 28 373 3,013 7,905 10,485
% Volume Served 99.97% 99.62% 96.95% 93.34% 91.25%

Table 6.2: Model Throughput Volume Comparison for PM Peak

Network Parameter Existing 2025 No Build 2025 Build 2045 No Build 2045 Build
Processed Demand 108,938 123,187 122,122 137,831 136,499

Volume Denied Entry 115 1,047 2,718 12,037 14,153
% Volume Served 99.89% 99.16% 97.82% 91.97% 90.61%

Figure 6.1: Model Throughput Volume Comparison
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6.2

INTERSECTION DELAY AND LOS COMPARISONS

Comparisons of the intersection delay and LOS for the major intersections in the study area are shown
below in Table 6.3 for the 2" Hour of the AM peak (7:45 — 8:45 am) and in Table 6.4 for the 2" Hour of
the PM peak (5:00 — 6:00 pm). All five scenarios are included, and intersections that operate at LOS E or
F are highlighted.

Table 6.3: Intersection Delay and LOS Comparison for AM Peak

Node _ LOS/Delay — AM Peak 2"? Hour (7:45 — 8:45 am)
No. Intersection Name L. 2025 2025 2045 2045
Existing . . . .

No Build Build No Build Build

22 US 78 & College Park Rd C/24.8 D/43.9

23 US 78 & Ladson Rd/Ancrum Rd C/30.2 D/54.2

27 US 78 & Ingleside Blvd C/27 1 D/47.3

29 US 78 & 1-26 EB Ramps A/8.6 B/13.7 D/36.6 D/54.4

30 US 78 & 1-26 WB Ramps * D/33.7

31 US 78/University Blvd & Medical Plaza Dr D/36.5 D/35.6 D/40.0

34 US 78/University Blvd & Medical Plaza Dr/BUC Club | B/12.6 C/22.7 C/32.4 D/53.5

37 US 78/University Blvd & Elms Center Rd B/13.4 B/18.4 D/42.1

38 US 78/University Blvd & Fernwood Dr A/7.5 B/10.8

42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd D/42.5 D/45.7

43 US 52/78/Rivers Ave & T-Mobile Dr 1 B/11.4 B/15.0 B/18.3

44 US 52/78/Rivers Ave & Melnick Dr * A/1.8 D/33.4 D/42.9

46 US 52/78/Rivers Ave & Greenridge Rd C/23.4 D/47.2 D/43.6 D/48.1 D/49.8

49 US 52/78/Rivers Ave & North Rivers Market Place A/4.5 A/2.9 B/10.1 A/5.8 B/10.8

50 US 52/78/Rivers Ave & Eagle Landing Blvd B/15.8 B/14.3 B/14.0 B/19.3 B/16.5

51 US 52/78/Rivers Ave & Northwood Blvd A/8.8 A/9.5 B/18.4 C/251 C/28.0

52 US 52/78/Rivers Ave & Ashley Phosphate C/32.3 D/42.7

54 US 52/78/Rivers Ave & Morris Baker Blvd A/6.8 A/9.5 B/11.5 A/6.0 D/43.4

56 US 52/78/Rivers Ave & Mabeline Rd A/7.0 B/10.1 C/23.4 A/8.3 D/49.2

59 US 52/78/Rivers Ave & Stokes Ave t A/9.9 A/8.0 C/20.5 B/10.6

60 US 52/78/Rivers Ave & Midland Park Rd D/45.3 C/23.6 D/36.0

61 US 52/78/Rivers Ave & Eagle Dr A/3.2 A/2.8 C/251 A/3.0 C/29.2

62 US 52/78/Rivers Ave & Hanahan Rd A/8.9 A/9.8 C/32.5 B/10.5 D/42.0

65 US 52/78/Rivers Ave & Benderson Dr A/3.3 A/5.9 A/7.0 AI7.5 A/9.1

67 US 52/78/Rivers Ave & Aviation Ave C/24.0 C/26.3 C/26.2 D/39.9

671 US 52/78/Rivers Ave & North Charleston Center N/A N/A C/25.9 N/A C/27 1

70 US 52/78/Rivers Ave & Remount Rd D/50.2 C/34.3 D/38.8

72 US 52/78/Rivers Ave & N of Sabal St * A/0.8 A/0.9 B/14.1 A/1.1 B/16.2

76 US 52/78/Rivers Ave & Harley St A/4A A/5.3 B/12.9 A/6.2 B/13.7

78 US 52/78/Rivers Ave & I-526 WB Ramps A/3.7 Ald.4 A/4.3 A/5.2 A/5.3
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Node . LOS/Delay — AM Peak 2" Hour (7:45 — 8:45 am)
No. Intersection Name Existing 2025. 20.25 2045. 20‘.15
No Build Build No Build Build
79 | US 52/78/Rivers Ave & I-526 EB Ramps A/3.9 Al4.3 A/5.1 A/5.0 A/5.2
82 | US 52/78/Rivers Ave & Mall Dr Al6.4 Al7.3 C/34.4 A/8.6 D/42.9
83 | US 52/78/Rivers Ave & Alton 1 A/1.9 A/2.8 A/1.5 A/2.6 A/3.6
84 US 52/78/Rivers Ave & Morningside Dr A/8.1 A/8.9 B/16.0 A/9.6 C/21.6
87 US 52/78/Rivers Ave & Piggly Wiggly Dr A/3.4 Al4 .4 A/9.5 Al4.2 B/10.2
88 US 52/78/Rivers Ave & Meeting St/Durant Ave C/29.6 C/30.7 D/50.0 D/38.5 C/34.3
91 US 52/78/Rivers Ave & Helm Ave Al4.5 A/5.7 A/6.3 Al7.2 Al6.7
92 | US 52/78/Rivers Ave & McMillan Ave B/10.8 B/12.4 B/13.7 B/13.8 B/15.4
93 | US 52/78/Rivers Ave & SC 642/Dorchester Rd B/10.6 B/11.7 B/18.0 B/13.2 C/22.1
94 US 52/78/Rivers Ave & Cosgrove Ave C/23.1 C/i21.7 D/42.2 C/23.7
95 US 52/78/Rivers Ave & Reynolds Ave A/6.8 A/8.6 C/24.6 A/8.6 C/26.5
164 | King St Ext & Heriot St A/8.7 A/9.3 A/9.3 B/13.7 D/54.0
166 | King St & Mt. Pleasant St C/26.5 C/24.5 C/28.7 D/50.9
109 | US 52/Meeting St & Morrison Dr C/24.8 C/23.9 C/28.0 D/35.8
113 | Meeting St & Romney St B/16.9 C/21.3 Cl22.7 C/29.6
117 | Meeting St & US 17 Off-Ramp B/17.0 C/20.1 C/29.4 C/22.0 C/32.9
119 | Meeting St & Huger St B/14.0 B/15.7 C/34.1 B/19.7 C/29.3
120 | Meeting St & Johnson St A/0.8 A/0.8 A/1.0 A/0.7 A1
121 | Meeting St & Lee St A/5.3 B/10.7 D/35.7 C/20.3 D/40.1
122 | Meeting St & 1-26 B/11.5 B/17.5 C/23.8 C/32.0 C/30.3
123 | Meeting St & Line St B/13.3 B/13.9 B/12.5 B/16.2 B/14.8
124 | Meeting St & Columbus St B/11.8 B/16.6 B/16.9 B/17.1 B/17.8
125 | Meeting St & Woolfe St A/4.9 A/8.3 A/5.5 A/7.9 A/6.3
126 | Meeting St & Mary St B/11.9 B/13.3 A9.7 Cl27.7 B/10.9
127 | Meeting St & Wragg Square A/5.6 A/6.8 A/6.6 B/11.5 A/7.0
128 | Meeting St & Ann St Al4.5 Al4.5 A/3.4 AI5.7 A/4.0
129 | Meeting St & John St A9.4 B/13.5 B/11.5 B/17.3 B/17.8
130 | Meeting St & Calhoun St C/28.4 C/22.4 C/24.5 C/25.2 C/31.9
131 | Calhoun St & King St B/10.9 B/13.5 Ci21.7 B/14.6 C/32.3
132 | Calhoun St & Phillips St A/8.4 B/10.0 C/21.1 B/13.2 C/28.5
133 | Calhoun St & Coming St B/13.1 B/13.2 B/12.7 C/22.0 B/16.7
134 | Calhoun St & Smith St Al7.5 A/5.6 Al6.5 B/17.0 Al7.3
135 | Calhoun St & Rutledge Ave B/11.4 B/13.3 B/13.7 B/14.3 B/15.4
136 | Calhoun St & Ashley Ave B/12.9 B/15.0 B/17.4 B/17.1 C/20.8
137 | Calhoun St & Jonathan Lucas St/Barre St B/10.1 B/12.7 B/13.6 B/15.6 B/17.7
142 | Calhoun St & Courtenay Dr C/20.2 B/18.3 C/21.8 C/23.0 C/27.3

* This intersection is unsignalized in the Existing/No Build scenarios. A signal will be added here in the Build scenario.
1 This intersection is signalized in the Existing/No Build scenarios. The signal here will be removed in the Build scenario.
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Table 6.4: Intersection Delay and LOS Comparison for PM Peak

LOS/Delay — PM Peak 2" Hour (5:00 — 6:00 pm)

N"?de Intersection Name L. 2025 2025 2045 2045
o. Existing . . . .
No Build Build No Build Build
22 US 78 & College Park Rd D/41.1 D/46.5
23 US 78 & Ladson Rd/Ancrum Rd
27 US 78 & Ingleside Blvd C/27.8 D/37.7
29 US 78 & I-26 EB Ramps Al4.2 B/15.5 A/6.1 D/42.9 C/22.3
30 US 78 & 1-26 WB Ramps * A/0.8 Al7.1 C/23.5 Al7.6 D/38.0
31 US 78/University Blvd & Medical Plaza Dr D/39.6 C/34.5 D/43.7
34 US 78/University Blvd & Medical Plaza Dr/BUC Club | B/16.7 C/24.9 C/30.2 D/54.4 D/AT7.7
37 US 78/University Blvd & Elms Center Rd B/18.4 C/22.3 D/42.2 D/35.3
38 US 78/University Blvd & Fernwood Dr Al6.4 B/10.0 B/17.2
42 US 52/78/Rivers Ave & Otranto Rd/Otranto Blvd D/40.5 D/47 .1 D/53.2
43 US 52/78/Rivers Ave & T-Mobile Dr t B/18.9 C/33.8 C/20.0 C/22.3 C/24.5
44 US 52/78/Rivers Ave & Melnick Dr * B/11.6 D/32.7 D/27.3
46 US 52/78/Rivers Ave & Greenridge Rd D/44.8 D/47.8 D/51.3
49 US 52/78/Rivers Ave & North Rivers Market Place B/11.6 B/14.4 D/40.3 B/19.4 D/54.0
50 US 52/78/Rivers Ave & Eagle Landing Blvd C/21.9 B/17.6 C/28.8 C/24.0 D/48.3
51 US 52/78/Rivers Ave & Northwood Blvd C/30.0 C/28.4 D/39.9
52 US 52/78/Rivers Ave & Ashley Phosphate D/46.7 D/47.4
54 US 52/78/Rivers Ave & Morris Baker Blvd B/18.7 C/21.1 D/42.9 C/30.9
56 US 52/78/Rivers Ave & Mabeline Rd B/17.0 C/25.4 D/47.9 D/42.5
59 US 52/78/Rivers Ave & Stokes Ave t C/30.8 B/15.7 C/18.8 C/24.5
60 US 52/78/Rivers Ave & Midland Park Rd B/15.6 C/34.5 D/35.5 C/28.8
61 US 52/78/Rivers Ave & Eagle Dr Al4.3 C/20.8 C/25.8 C/20.0
62 US 52/78/Rivers Ave & Hanahan Rd C/23.3 B/18.1 C/30.2 D/36.7
65 US 52/78/Rivers Ave & Benderson Dr A/4.9 A/3.8 A/8.4 B/10.9 D/42.5
67 US 52/78/Rivers Ave & Aviation Ave C/24.0 C/24.5 C/20.8 D/37.6 D/50.4
671 | US 52/78/Rivers Ave & North Charleston Center N/A N/A A/8.8 N/A C/33.7
70 US 52/78/Rivers Ave & Remount Rd C/28.1 C/32.9
72 US 52/78/Rivers Ave & N of Sabal St * A/3.4 B/11.1 C/20.6 C/27.3
76 US 52/78/Rivers Ave & Harley St AI7.7 B/10.4 B/18.7 C/27.9 C/23.7
78 US 52/78/Rivers Ave & I-526 WB Ramps A/2.9 A/5.6 A/5.6 D/52.6 A/8.7
79 US 52/78/Rivers Ave & I-526 EB Ramps Al4.9 A/8.3 A/8.8 A/9.3
82 US 52/78/Rivers Ave & Mall Dr A/6.9 A/8.6 C/34.6
83 US 52/78/Rivers Ave & Alton 1 A/2.6 A/3.1 A/2.5 A/6.6 A9.5
84 US 52/78/Rivers Ave & Morningside Dr A/8.9 B/12.5 B/19.8 B/12.1 C/21.8
87 US 52/78/Rivers Ave & Piggly Wiggly Dr A/3.9 A/5.0 B/10.3 A/5.2 B/11.0
88 US 52/78/Rivers Ave & Meeting St/Durant Ave B/19.8 C/25.8 D/44.4 D/37.3 D/50.4
91 US 52/78/Rivers Ave & Helm Ave A/8.4 B/10.6 B/13.1 D/50.8 C/26.4
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Node . LOS/Delay — PM Peak 2" Hour (5:00 — 6:00 pm)

No. Intersection Name Existing 2025. 20.25 2045. 20‘}5
No Build Build No Build Build

92 US 52/78/Rivers Ave & McMillan Ave B/16.1 C/i21.3 D/39.4 C/26.6 D/43.6

93 US 52/78/Rivers Ave & SC 642/Dorchester Rd B/10.5 B/12.0 B/19.6 B/14.7 C/24.0

94 US 52/78/Rivers Ave & Cosgrove Ave C/22.3 C/27.2 D/39.3

95 US 52/78/Rivers Ave & Reynolds Ave B/13.2 B/17.5 B/17.2

164 | King St Ext & Heriot St A/9.2 B/11.4 B/12.8

166 | King St & Mt. Pleasant St C/30.3 D/35.0 C/28.5

109 | US 52/Meeting St & Morrison Dr C/30.1

113 | Meeting St & Romney St B/19.2 C/34.1 C/23.9

117 | Meeting St & US 17 Off-Ramp C/27.2 D/39.4 C/27.8

119 | Meeting St & Huger St D/37.1 D/47.0 D/49.3

120 | Meeting St & Johnson St B/10.2 A/8.1 A/4.6

121 | Meeting St & Lee St A/3.9 A/6.8 A/7.8

122 | Meeting St & I-26 B/10.1 B/11.4 B/12.6

123 | Meeting St & Line St B/11.7 B/11.6 B/13.4

124 | Meeting St & Columbus St A/9.6 B/12.1 B/16.3

125 | Meeting St & Woolfe St A/9.4 B/11.3 B/10.9 D/51.8

126 | Meeting St & Mary St B/12.7 B/16.8 B/18.1 D/48.9

127 | Meeting St & Wragg Square A/7.0 Al4.7 A/4.6 B/13.4 C/23.7

128 | Meeting St & Ann St Al4.4 A/3.8 A/6.3 C/33.5 D/35.6

129 | Meeting St & John St B/10.9 B/15.8 B/13.2 D/46.8 B/17.0

130 | Meeting St & Calhoun St C/24.6 C/22.3 C/24.4 C/29.4

131 | Calhoun St & King St B/12.3 B/17.7 C/30.6 C/25.2

132 | Calhoun St & Phillips St A/6.1 A/9.7 C/21.0 B/15.9 D/54.6

133 | Calhoun St & Coming St B/15.0 B/18.1 B/19.9 C/27.0 D/51.9

134 | Calhoun St & Smith St Al7.4 B/10.3 A/10.0 B/14.8 C/34.0

135 | Calhoun St & Rutledge Ave B/10.6 B/17.9 B/17.7 C/23.1 D/45.3

136 | Calhoun St & Ashley Ave B/15.8 B/18.7 B/19.1 C/21.8 C/32.9

137 | Calhoun St & Jonathan Lucas St/Barre St B/10.7 C/20.1 B/16.2 C/30.8 C/27.3

142 | Calhoun St & Courtenay Dr C/20.4 B/19.3 C/24.8 C/31.3 C/34.9

* This intersection is unsignalized in the Existing/No Build scenarios. A signal will be added here in the Build scenario.
1 This intersection is signalized in the Existing/No Build scenarios. The signal here will be removed in the Build scenario.

A detailed discussion of the intersection delay and LOS results is provided in Appendix C, including
discussion of the geometric and signal changes made from Existing to No Build to Build and their impacts
on the intersection operations. In general, most intersections see an increase in delay from Existing to
2025 to 2045 as the volumes throughout the network grow for the future years. The impacts of the
changes for the Build network are not as easily summarized, because they depend on many different
factors at each individual intersection.
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It should be noted that, besides geometric changes to the roadway, the addition of TSP in the Build
scenarios is one of the main reasons for changes in traffic operations between No Build and Build. The
use of TSP at a signal may have a variable impact on the traffic operations depending on the proportion
of traffic on the side street versus the main street. At locations with higher main street volumes, TSP may
provide a benefit to the overall operations, whereas at locations with a more even split between side
street and main street volumes, TSP may increase the overall intersection delay. Refinement of the signal
timing and TSP parameters throughout the study area will be completed as the LCRT design is finalized.

6.3 CORRIDOR TRAVEL TIME COMPARISONS

Comparisons of the travel time segments along the LCRT corridor are shown below in Table 6.5 and
Table 6.6 for AM Peak and in Table 6.7 and Table 6.8 for PM Peak. The first table for each peak period
shows the northbound travel times, from downtown Charleston to Ladson, while the second table shows
the southbound travel times, from Ladson to downtown Charleston. These travel times are the average
for all vehicles, including the BRT for the segments where it travels in mixed traffic.

Table 6.5: Northbound Corridor Travel Time Comparison for AM Peak

Segment Modeled Travel Times (minutes)

e — I(:,',‘.gg; Exisng | 202N | 2025Buitd | 24N | 2045 Build
Segment 4 2.9 6.4 9.3 8.5 18.4 119
Segment 5 42 8.5 8.7 12.9 12.4 14.1
Segment 6 53 125 12.9 13.7 132 138
Segment 7 3.0 8.3 8.5 9.3 8.5 9.6
Segment 8 16 43 42 42 47 6.1
Segment 9 15 46 5.0 6.3 5.0 6.6
Segment 10 0.9 3.7 40 42 46 48
Total 19.4 483 52.5 59.0 66.7 66.9

There are a couple of segments in this table that show an increase in northbound travel time from the No
Build to the Build in the AM peak. This observation is most pronounced along Segment 5 in the Opening
Year (2025). In the transition from the No Build scenario to the Build scenario, updates to the roadway
geometry result in fewer points at which mainline left/ U-turns and side street left turns are able to occur.
This, in turn, results in higher volumes at many of the remaining left/U-turn locations along the mainline.
Coupled with a reduction in green time at each left/U-turn movement due to the presence of the BRT lane
requiring protected-only phasing, this results in longer queues at each left/U-turn lane. These longer
queues have an increased likelihood of spilling back and blocking the through lanes, increasing the travel
time along the corridor. Additionally, since northbound is the off-peak direction in the AM, the phase splits
at signals are preferential to the southbound direction, leaving less green time for northbound traffic.

The decrease in travel time from No Build to Build along Segment 4 in the Future Year (2045) is primarily
the result of the improvement in signal coordination along the corridor. Additionally, because northbound
is the off-peak direction in the AM peak, there is less congestion as a result of capacity constraints; in this
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situation, the travel time improvements that result from signal timing adjustments will not be
overshadowed by capacity issues.

Table 6.6: Southbound Corridor Travel Time Comparison for AM Peak

Segment Modeled Travel Times (minutes)

e I(',f,?,gg; Existing | 2920 N° | 2025Build | 2%t>N° | 2045 Build
Segment 4 2.9 8.1 8.7 15.2 20.9 30.5
Segment 5 42 9.1 11.6 20.0 18.1 26.7
Segment 6 5.3 12.2 12.6 14.1 16.4 14.4
Segment 7 3.0 7.0 7.0 7.3 7.4 7.8
Segment 8 1.6 41 3.9 41 4.6 7.2
Segment 9 1.5 5.8 5.8 6.7 7.2 7.4
Segment 10 0.9 3.9 45 4.2 4.8 45
Total 19.4 50.2 54.1 71.6 79.3 98.5

In Segments 4 and 5 of both Future Year scenarios, the Build shows an increase in southbound travel
time compared to the No Build. As with the northbound travel times, the presence of fewer points at which
mainline left/U-turns and side street left turns are able to occur ultimately results in longer queues for
left/U-turns on the mainline. These queues are more prone to spillback in the Build than in the No Build,
which may block the through movements and increases the travel time along the segment. Since
southbound is the peak direction in the AM peak period, left turn queue spillback can have an impact on a
large number of through vehicles.

Specifically noting the improved travel time along Segment 6 in Future Year (2045), this is likely due to
reduced demand in this segment and direction in the AM peak as a result of the congestion seen in
Segment 5. Because the left/U-turn issues described here primarily occur in Segment 5, there are fewer
vehicles entering Segment 6, resulting in less congestion and improved travel times.

Table 6.7: Northbound Corridor Travel Time Comparison for PM Peak

Segment Modeled Travel Times (minutes)
=egment '(':,ﬂgg; Existing | 2922 N° | 2025 Build | 2%t°N° | 2045 Build

Segment 4 29 7.6 10.5 8.0 141 13.3
Segment 5 4.2 9.7 11.2 19.9 10.8 23.9
Segment 6 5.3 14.0 16.3 16.4 253 21.6
Segment 7 3 7.5 8.3 10.8 11.8 19.6
Segment 8 1.6 41 4.6 4.2 141 18.4
Segment 9 1.5 5.4 5.4 6.1 10.6 9.9

Segment 10 0.9 3.8 41 45 4.8 7.7

Total 19.4 52.2 60.4 69.8 91.5 114.4
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There are a couple of segments in the above table that show an increase in northbound travel time from
the No Build to the Build in the PM peak period. This observation is most pronounced along Segments 5,
7, and 8 in both the Opening Year (2025) and the Future Year (2045). As in the AM peak, updates to the
roadway geometry in the Build design result in fewer points at which mainline left/U-turns and side street
left turns are able to occur. This, in turn, results in higher volumes at many of the remaining mainline
left/U-turn locations. Coupled with a reduction in green time at each left/U-turn movement due to the
presence of the BRT lane requiring protected-only phasing, this results in longer queues at each left/U-
turn lane. These longer queues have an increased likelihood of spilling back and blocking the through
lanes, increasing the travel time along the corridor. Additionally, because northbound is the peak direction
in the PM peak period, queuing can have an impact on a large number of through vehicles.

Specifically noting the improved travel times along Segment 6 in Future Year (2045), this is likely due to
reduced demand in this segment and direction as a result of the congestion seen in Segment 7. Because
the left/U-turn issues described here occur in Segment 7, there are fewer vehicles entering Segment 6,
resulting in less congestion and improved travel times.

Table 6.8: Southbound Corridor Travel Time Comparison for PM Peak

Segment Modeled Travel Times (minutes)

SR (L:,',‘.gf)‘ Exisng | 202N | 2025Buitd | 24N | 2045 Build
Segment 4 2.9 7.1 8.1 7.1 17.1 9.5
Segment 5 42 10.0 10.0 11.4 12.2 15.4
Segment 6 53 12.1 12.7 13.1 14.0 14.8
Segment 7 3 6.8 7.0 74 8.6 8.1
Segment 8 16 42 6.2 3.9 19.7 8.9
Segment 9 15 6.1 6.6 6.2 71 10.7
Segment 10 0.9 36 46 4.4 5.7 45
Total 19.4 49.9 55.2 53.4 84.5 72.0

The improved southbound travel times in Segments 4 and 8 are the result, primarily, of the improvement
in signal coordination along the corridor. Additionally, because southbound is the off-peak direction in the
PM peak, there is less congestion due to capacity constraints; in this situation, the travel time
improvements that result from signal timing adjustments will not be overshadowed by capacity issues.
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7.0 SUMMARY AND CONCLUSIONS

The Future Year (2045) No Build and Build VISSIM models for the proposed LCRT route have been
developed, adjusted, and fine-tuned. Future Year geometry, traffic control, and volumes were integrated
into the Future Year (2025 and 2045) No Build analyses. All signal timing was carefully reviewed to
ensure that the input data is reasonable for the development of the Future Year models. Additionally, all
traffic control data for the Future Year (2025 and 2045) Build models, including signal control changes
and Transit Signal Priority (TSP), were also carefully reviewed to ensure that the input data is reasonable
for the development of the Future Year Build model.

7.1 OPENING YEAR (2025) MODELS

The study area experiences heavy congestion during both the Opening Year (2025) No Build and Build
AM and PM peak periods, as is evident from the network statistics presented in this report. According to
the throughput analysis for the Opening Year (2025) No Build and Build models, 99.62% and 96.95% of
the total volume is able to be served in the AM peak, while 99.16% and 97.82% of the total volume is able
to be served in the PM peak, respectively for the No Build and Build scenarios. The total model
throughput decreases slightly with the addition of the BRT in both the AM and PM peak periods.

Opening Year (2025) No Build and Build delay analyses results indicate that out of the 66 intersections
included in the LOS analysis, two (2) and eight (8) are expected to operate at LOS E or F in the second
hour of the AM peak, respectively. In the second hour of the PM peak, four (4) and eleven (11)
intersections respectively are expected to operate at LOS E or F for the Opening Year (2025) No Build
and Build scenarios. These results indicate that operations in certain locations may be negatively
impacted by the addition of the BRT; it should be noted that most of these locations are already highly
congested. At other intersections throughout the network, the LOS results indicate that implementation of
the BRT may have a neutral or even a positive impact on general traffic intersection operations.

Corridor travel time analyses indicate that drivers are likely to experience travel time increases along
several segments of the corridor due to the geometry adjustments and rerouting of demand necessitated
by the addition of the BRT lanes, as described above in Section 6.3. These increases are expected
primarily to occur in portions of the corridor with higher left/U-turn volumes, such as Segments 5 and 6. In
other areas of the network, such as Segments 7 through 10, the travel time differences between the No
Build and the Build scenarios are much less pronounced and are just as likely to show a decrease in
travel time as an increase.

Along the BRT corridor itself, the BRT travel times do show that the BRT buses experience a benefit over
the general traffic. Compared to general traffic travel times, the BRT typically has a shorter overall travel
time as well as a shorter travel time between stations in both directions for both the AM and PM peaks.
Even after accounting for the added station dwell times in the total, the use of TSP signal control and
exclusive lanes show a clear benefit to the BRT.
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Summary and Conclusions

Although there are areas of the study network that are negatively impacted by the implementation of the
LCRT, there are also areas that benefit from the geometric and signal changes that come along with the
BRT route. As the LCRT design is finalized, further refinement of intersection layouts, signal timing, and
TSP parameters will be necessary to mitigate some of the negative impacts and improve operations for
the general traffic as well as the LCRT.

7.2 FUTURE YEAR (2045) MODELS

The study area experiences severe congestion during both the Future Year (2045) No Build and Build AM
and PM peak periods, as is evident from the network statistics presented in this report. According to the
throughput analysis for the Future Year (2045) No Build and Build models, 93.34% and 91.25% of the
total volume is able to be served in the AM peak, while 91.97% and 90.61% of the total volume is able to
be served in the PM peak, respectively for the No Build and Build scenarios. The total model throughput
decreases slightly with the addition of the BRT in both the AM and PM peak periods.

Future Year (2045) No Build and Build delay analyses results indicate that out of the 66 major
intersections included in the LOS analysis, fourteen (14) and seventeen (17) are expected to operate at
LOS E or F in the second hour of the AM peak, respectively. In the second hour of the PM peak, twenty-
one (21) and thirty-four (34) intersections respectively are expected to operate at LOS E or F for the
Future Year (2045) No Build and Build scenarios. These results indicate that operations in certain
locations may be negatively impacted by the addition of the BRT; it should be noted that most of these
locations are already highly congested. At other intersections throughout the network, the LOS results
indicate that implementation of the BRT may have a neutral or even a positive impact on general traffic
intersection operations.

Corridor travel time analyses indicate that drivers are likely to experience travel time increases along
several segments of the corridor due to the geometry adjustments and rerouting of demand necessitated
by the addition of the BRT lanes, as described above in Section 6.3. These increases are expected
primarily to occur in portions of the corridor with higher left/U-turn volumes, particularly Segment 5. In
other areas of the network, the travel time differences between the No Build and the Build scenarios tend
to be much smaller, whether the values show an increase or decrease in travel time.

Along the BRT corridor itself, the BRT travel times do show that the BRT buses experience a benefit over
the general traffic. Compared to general traffic travel times, the BRT typically has a shorter overall travel
time as well as a shorter travel time between stations in both directions for both the AM and PM peaks.
Even after accounting for the added station dwell times in the total, the use of TSP signal control and
exclusive lanes show a clear benefit to the BRT.

Although there are areas of the study network that are negatively impacted by the implementation of the
LCRT, there are also areas that benefit from the geometric and signal changes that come along with the
BRT route. As the LCRT design is finalized, further refinement of intersection layouts, signal timing, and
TSP parameters will be necessary to mitigate some of the negative impacts and improve operations for
the general traffic as well as the LCRT.
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Appendix A - Calhoun & Courtenay Roadway Plans

Appendix A - CALHOUN & COURTENAY ROADWAY PLANS

Files provided to Stantec on April 9, 2020.
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FOR COURTENAY DR. EX. GROUND PROFILE, SEE SHT 14.

FOR COURTENAY DR. TOP OF CURB PROFILE, SEE SHT I7.

FOR DRAINAGE PLAN, SEE SHT D5.

FOR COURTENAY DR. CROSS-SECTIONS, SEE SHT XI3.

FOR RIGHT-OF-WAY, SEE SHT RWS5.
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THE NEW R/W SHOWN HEREIN ON THE CONSTRUCTION PLAN SHEETS IS MEASURED FROM
THE R/W CENTERLINE AS SHOWN SPECIFICALLY ON THE R/W PLAN SHEETS CONTAINED
WITHIN THIS PLAN SET AND THIS NOTE IS INCLUDED AS A PRECAUTION TO ENSURE

THAT THE APPROPRIATE CENTERLINE IS ESTABLISHED FOR PURPOSES OF LOCATING
THE NEW R/W.

®

ROPER
HOSPIT AL
COMPLEX

DN NO,

COUNTY

FILE NO,

ROUTE
NO,

—
SHEET

o,

CHARLESTON

P038605

S-404

END TAPER n ®
) »
b gl S NOTE:
i A | CONSTRUCTION ALIGNMENT CONTROL
J1 ) 1 | CAN BE FOUND ON SHEET 5A.
MATCHLINE