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Executive Summary
Study Purpose and Background
The purpose of the Johnnie Dodds Boulevard (JDB) Mobility Study was to conduct detailed
transportation planning and concept engineering analyses on proposed intersection and
roadway improvements for JDB. The study team and Town of Mount Pleasant staff initiated the
JDB Mobility Study under the Town Council’s request to fully assess travel needs along the
corridor, identify existing and future deficiencies, and recommend improvements to provide for
future safety and mobility needs. For purposes of this study, the corridor includes Johnnie
Dodds Boulevard (US 17) from the new Ravenel Bridge extending to the east of I-526 in the
vicinity of Mathis Ferry Road, east of I-526. The JDB Mobility Study included detailed technical
evaluation of five key JDB intersections including Houston Northcutt Boulevard and Bowman
Road (designated the “bookend” intersections) and Shelmore Boulevard, Dragoon Drive, Anna
Knapp Boulevard (designated the “middle” intersections).
JDB/US 17 provides important national security connectivity as a NHS Strategic Highway
Network (STRAHNET) route as well as freight connectivity as a federally designated Surface
Transportation Assistance Act (STAA) route. JDB/US 17 also serves as a state designated
hurricane evacuation route and over-dimension/over-weight freight route. Each of these
designations requires an emphasis on mobility and provision for truck movement along the
corridor.
The JDB Mobility Study was a multifaceted and complex study that integrated technical analysis
and community input throughout the corridor plan development process. To facilitate the study
process, activities were divided into two phases. During the first phase, the existing and future
conditions within the corridor and study area were assessed and preliminary concepts defined.
During the second phase, the improvement concepts were refined and a financially constrained
implementation program was developed. Extensive public outreach was conducted throughout
the JDB Mobility Study, including two public information meetings, a series of small group
meetings (including business owners, homeowners associations and other stakeholders), two
meetings of the Technical Advisory Group (TAG), and several Town Council briefings. Two
public hearings concluded the study in February 2006.
Study Goals and Evaluation Measures
Goal 1: Balance local access needs with travel on

Five goals were developed by the JDB Mobility Study team, and were finalized after review and
comment by the Town Council and public. Specific qualitative and quantitative evaluation
measures for each goal were also developed to assess the performance of the JDB Mobility
Study improvement alternatives. The following lists the JDB Mobility Study Goals and
associated evaluation measures.
JB
Goal 1: Balance local access needs with travel on JDB
Potential for induced demand - Increased VMT & VHT versus no-build
Queuing and delay on JDB
Queuing and delay on side streets
Travel time along JDB from Houston Northcutt to Venning (year 2030)
Travel time from JDB to/from key destinations via frontage roads
Route to access businesses and other key destinations from JDB
Number/spacing of road connections across JDB
January 2006
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Travel time for local connections across JDB

al 2: Connect the community through the use of

alternative travel modes, including transit bicycle

Goal 2: Connect the community through the use of alternative travel modes, including transit,
pedestrian and bicycle
Unprotected pedestrian conflicts for JDB crossing
Distance for crossing JDB
Number/spacing of pedestrian and bicycle connections across JDB
Major destinations connected via bicycle and pedestrian paths
Quality of bicycle/pedestrian experience
Ability to accommodate transit serving destinations on or near JDB
Goal 3: Maintain or enhance safety of corridor
Potential for reduction of crash rates (total conflict points)
Potential for future crashes (conflict points not protected by signal phase)
Goal 4: Support Town’s urban development pattern objectives
Supportive of Town’s future land use plan
Supportive of development proposals currently under consideration
Goal 5: Develop effective corridor recommendations while minimizing adverse impacts
Parcel impacts and right-of-way costs
Construction costs
Operating costs
Number of businesses, homes, and developments displaced
Constructability / maintenance of traffic
Economic implications of future development
Environmental / permitting
Comparative Evaluations
One of the primary components of the JDB Mobility Study included a review of the study goals
and evaluation measures against the improvement options developed for the key JDB
intersections. Six improvement options were analyzed for implementation at the two JDB
“bookend” intersections (roundabouts, grade separations, continuous flow intersections (CFI),
Superstreets, Six-lane signalized intersections, and eight-lane signalized intersections). Four
improvement options were analyzed for implementation at the two JDB “middle” intersections
(roundabouts, modified continuous flow intersections (MCFI), Superstreets and Six-lane
signalized intersections). Tables E-1 and E-2 present the results of the scoring and ranking
completed for the key JDB intersections.

January 2006

ES-2

Johnnie Dodds Boulevard Mobility Study – Mt. Pleasant, SC

Table E-1. Comparative Evaluation Results for the JDB “Bookend” Intersections
Basis for
Comparative
Analysis
Average of
Goal
Averages
Average of
Key Mobility
/ Safety
Measures

Improvement Option
Score

Roundabout

Grade
Separation

CFI

Superstreet

Six Lane
Signalized

Eight Lane
Signalized

Average

-1.51

1.57

-0.19

-0.20

-1.05

-0.39

Overall
Rank
(1=best,
6 = worst)

6

1

2

3

5

4

Average

-3.89

4.33

1.00

-0.78

-2.22

-0.44

Overall
Rank
(1=best,
6 = worst)

6

1

2

4

5

3

Table E-2. Comparative Evaluation Results for JDB “Middle” Intersections
Basis for
Comparative
Analysis

Score
Average

Average of
Goal
Averages
Average of
Key Mobility
/ Safety
Measures

Overall
Rank
(1=best,
6 = worst)
Average
Overall
Rank
(1=best,
6 = worst)

Roundabout

Improvement Option
Modified
Superstreet
CFI

Six Lane
Signalized

-1.21

0.07

-0.01

-0.13

4

1

2

3

-2.78

1.44

0.00

0.44

4

1

3

2

JDB Mobility Study Recommendations
Recommendations for the JDB Mobility Study were developed based upon the results of the
comparative evaluation supported by extensive technical analysis and public / stakeholder
outreach. The study recommendations are presented below.
Intersection Recommendations
The recommendations for the JDB study corridor intersections, including the key “bookend” and
“middle” intersections, are presented in Table E- 3.
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Table E-3. Intersection Recommendations
Intersection Location
JDB “Bookend” Intersections
• Houston Northcutt Boulevard
• Bowman Road
JDB “Middle” Intersections
• Dragoon Drive
• Shelmore Boulevard
• Anna Knapp Boulevard
JDB at Magrath Darby Boulevard
North frontage road at Magrath Darby Boulevard,
Houston-Northcutt Road, Shelmore Boulevard, Anna
Knapp Boulevard, and Bowman Road
South frontage road at Magrath Darby Boulevard and
Shelmore Boulevard
South frontage road at Bowman Road
South frontage road at Houston Northcutt Boulevard and
Anna Knapp Boulevard

Recommended Improvement Concept
Grade separation (4-thru lanes)
Six lane widening as needed for
signalized intersection operations /
auxiliary turning or
modified CFI
Right-in/right-out
Roundabout or
Signalization
Roundabout or
stop control
Stop control, right-in/right-out/left-in
Roundabout or
signalization

Frontage Road Recommendations
The intersection recommendations presented above do not require relocation of any of the
existing frontage roads along JDB Boulevard. However, as travel demand along the side
streets increases over time, several design enhancements associated with the frontage roads
provide benefits to mobility and accessibility, including:
• Restriction of parcel access points along the JDB side streets between JDB and the
frontage road intersections to right-in and right-out only.
• Signalization of JDB side street/frontage road intersections (when warranted based on
MUTCD criteria) or installation of roundabouts (as presented above in Table E-3
“Intersection Recommendations”).
• Relocation of select segments of frontage roads to increase spacing with JDB (e.g.
frontage roads south of JDB between Magrath Darby Boulevard and Houston Northcutt
Boulevard; northwest and southwest frontage roads at Bowman Road)
• Replacement of existing frontage road system with back access roadways with future
redevelopment, or development of back and side access roadways to supplement
existing frontage road system.
Corridor Recommendations
As presented in Table 10, the segment of JDB between the two “bookend” intersections is
proposed to widened to six lanes, as needed for signalized intersection operations / auxiliary
turning. The frontage roads are recommended to remain as two-way, as presented above with
enhancements including bicycle lanes, wide pedestrian sidewalks and/or multi-purpose
pathways. All of these proposed elements would be feasible along this segment of JDB within
the existing 200-foot right-of-way; supplemental enhancements or recommendations that would
encroach upon the existing 200-foot right-of-way and result in additional costs/damages have
not been considered as part of this Study.
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Corridor Design Speed Recommendation
The retention of the existing 45 mph speed currently posted on the corridor is recommended to
promote safe operations and provide a community oriented environment. The grade, horizontal
alignment, clear zone, and shoulder should be designed to meet the 45 mph speed
requirements.
Supplemental Recommendations
In addition to the major project recommendations listed previously, several design and aesthetic
improvements are also recommended for the JDB corridor and surrounding local circulatory
network. Table E-4 presents these supplemental recommendations.

Table E-4. Supplemental Recommendations
Element
Road Network
Enhancements
Pedestrian
Network
Enhancements

Recommended Improvement
•
•

Develop grid network of interconnected streets
Encourage use of frontage roads and backage roads

•

Construct sidewalks on all new roadways and eliminate ‘gaps’ in existing
system
Construct wide (up to 12’) sidewalks in areas with higher pedestrian traffic
Consider additional pedestrian connections across JDB, including humps
(raised JDB), tunnels and/or pedestrian bridges to provide mid-block
crossings and link related land uses as redevelopment occurs
Enhance pedestrian pathing/routing network parallel to JDB
Provide pedestrian enhancements in high pedestrian activity areas,
including lighting, landscaping, sidewalk furniture, and aesthetic
construction materials
Clearly designate pedestrian crossings with pavement markings, signage,
and signal phases as appropriate

•
•
•
•
•

Bicycle Network
Enhancements

•
•
•

Transit System
Enhancements

•
•
•

Aesthetic
Enhancements

•
•
•

January 2006

Construct bicycle lanes where appropriate on new and existing roadways
(directional bicycle lanes should be four feet wide, or six feet wide if
adjacent to parallel parking facilities)
Enhance Town’s existing multi-purpose path system (including Ravenel
Bridge) to form an inter-connected network
Install adequate bicycle racks near transit stops and multimodal transfer
locations
Consider use of bus pullouts for access to parallel pedestrian network along
adjacent frontage roads near intersections and at mid-block activity areas
Consider use of signal-preemption for transit vehicles or queue jumping
applications
Provide transit system user amenities (shelters, trash receptacles, way
finding, etc.)
Maximize use of aesthetically-based construction and finishing materials
Maximize use of landscaping (including hardscapes) to reduce visual and
audible impacts
Create a pedestrian oriented environment at high pedestrian activity areas
near the grade separated or at-grade intersections
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Cost Summary
Cost estimates for the improvement options recommended for JDB corridor including the two
“bookend” and three “middle” intersections, are presented in Table E-5.
Table E-5. Construction Cost of Improvements
Intersection or Segment Location

Recommended Improvement
Concept

“Bookend” intersection of Houston Northcutt
Blvd. at JDB
“Bookend” intersection of Bowman Road at
JDB
“Middle” intersection of Dragoon Drive at JDB
“Middle” intersection of Shelmore Boulevard
at JDB
“Middle” intersection of Anna Knapp
Boulevard at JDB
JDB between “Bookend” intersections of
Houston Northcutt Blvd. and Bowman

Grade separation
(4-thru lanes)
Grade separation
(4-thru lanes)
Modified CFI

Construction
Cost
Estimate
$27,000,000
$36,000,000
$1,500,000
$1,500,000

Modified CFI

$1,500,000

Modified CFI
Auxiliary Lanes
(1.4 miles – excluding intersections)
Total

$4,300,000
$71,800,000

Improvements to frontage roads are not required, but may provide benefit with increased redevelopment over time. An estimate for frontage road improvements (including curb and gutter,
drainage, parking, sidewalks and streetscapes) is approximately $1,200,000 per mile per
section of frontage road on one side of JDB. Although not required, an additional 12 feet of
right-of-way could also be obtained to implement wider landscaped medians, thereby providing
aesthetic and enhanced safety benefits. The cost for the frontage road improvements with the
additional 12 feet of right-of-way (excluding costs for business relocations) is approximately
$2,300,000 per mile per section of frontage road on one side of JDB. Total frontage road
construction costs for the 2.1 miles between the two “bookend” intersections would be
$5,040,000 within the existing JDB right-of-way, and $9,660,000 with the additional 12 feet of
right-of-way.
The total construction , design and construction management costs are estimated at $71.8
million (2005 costs - not including optional frontage road improvements). Assuming annual
construction cost increases of 6-8 percent, the total construction, design and construction
management costs in five years are estimated between $96.1 and 105.5 million (2011 costs –
not including optional frontage road improvements). In addition to these construction costs are
costs for maintenance of the improvements:
•

Maintenance: The maintenance costs for the roundabouts are similar to that for a
standard intersection. Since separate pedestrian signals would be needed with the
multilane roundabout option, the annual operations and maintenance cost for signals at
a grade separation would be approximately the same at $7,000 per year for two signal
installations. The annual maintenance cost for bridges, at $0.05 per square foot per
year equates to $1,000 per year for the two recommended bridge installations.
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Implementation of the grade separations provides user benefits in terms of reduced delay:
•

•

The grade separated option reduces AM and PM peak period through movement delay
(three hours surrounding each of AM and PM peak hours) by 3,700 vehicle-hours per
day over the no-build condition for a user benefit of $15 million per year (assuming a
vehicle occupancy of 1.1 and a cost of $15/hour). As this data indicates, five years of
through movement delay benefits alone (assuming 2030 traffic volumes) are greater
than the recommended improvements construction costs.
The grade separated option reduces AM and PM peak period delay by 900 vehiclehours per day over the roundabout option for a user benefit of $3.8 million per year.
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1.

Study Background

The purpose of the Johnnie Dodds Boulevard (JDB) Mobility Study was to conduct detailed
transportation planning and concept engineering analyses on proposed intersection and
roadway improvements for JDB. The study team and Town of Mount Pleasant staff initiated the
JDB Mobility Study under the Town Council’s request to fully assess travel needs along the
corridor, identify existing and future deficiencies, and recommend improvements to provide for
future safety and mobility needs. For purposes of this study, the corridor includes Johnnie
Dodds Boulevard (US 17) from the new Ravenel Bridge extending to the east of I-526 in the
vicinity of Mathis Ferry Road, east of I-526. The following presents the study background
information, including an overview of the study purpose, planning process, public outreach
activities, and technical tools. A brief glossary of terms used throughout this document is
provided in Appendix A.
History/Overview
Johnnie Dodds Boulevard is designated as US Highway 17, a north-south US highway that is
part of the National Highway System (NHS) extending from Punta Gorda, Florida to Winchester,
Virginia. The NHS system was developed by the US Department of Transportation (USDOT) in
cooperation with the states, local officials and metropolitan planning organizations (MPOs) to
include roads and highways important to the nation’s economy, defense and mobility1. US 17
links five states and six major eastern coast cities: Orlando and Jacksonville, Florida; Savannah,
Georgia; Charleston, South Carolina; Wilmington, North Carolina; and Norfolk, Virginia. JDB
within Mount Pleasant is classified as a primary arterial, JDB currently carries two lanes in each
direction, divided by a median. Locally, JDB/US 17 also serves as the primary route for coastal
tourism, and serves adjacent coastal communities including the Isle of Palms, Sullivans Island,
Daniel Island and Awendaw.
JDB/US 17 provides important national security connectivity as a NHS Strategic Highway
Network (STRAHNET) route as well as freight connectivity as a federally designated Surface
Transportation Assistance Act (STAA) route. JDB/US 17 also serves as a state designated
hurricane evacuation route and over-dimension/over-weight freight route. Each of these
designations requires an emphasis on mobility and provision for truck movement along the
corridor.
The current study was prompted by a change in development patterns and population growth,
which resulted in greater travel demand along the corridor and throughout the Town. The need
for improvements to JDB was identified in an earlier plan, the Town of Mount Pleasant
Transportation Plan (February 2000).
Recommendations included reconstruction as a
controlled access parkway with interchanges at five locations, combined with upgrades to
parallel access roads from the Ravenel Bridge to I-526 to accommodate future travel demand.
Between 1990 and 2003, the Town’s population increased by approximately 41 percent, or
17,000 persons, to a total population of approximately of over 59,0002. Local employment over
the same period increased approximately 54 percent, to approximately 6,400 jobs3, to over

1

US DOT, Federal Highway Administration, The National Highway System.
Based upon Town of Mount Pleasant staff estimates
3
Based upon Town of Mount Pleasant staff estimates
2
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18,000 jobs in 2003. Between 2003 and 2030, the Town’s population is anticipated to grow to
over 90,000 (59 percent increase) and employment to over 38,000 jobs (111 percent increase).
Traffic volumes along JDB have increased as well. Historic traffic data from 1987 shows
average daily two-way traffic volumes ranged from 17,000 vehicles per day (vpd) at Dragoon
Drive to 23,000 vpd at Mathis Ferry Road. By 2004, the average daily traffic for JDB had
increased to 43,000 vpd at Dragoon Drive, 49,000 vpd at Houston Northcutt Blvd/Mathis Ferry
Road and 46,800 east of Bowman Road. The traffic flow is primarily westbound during the
morning rush hour (7 AM to 8 AM) and slightly biased to eastbound traffic flow during the
evening rush hour (5 PM to 6 PM). The volumes remain relatively high throughout the
afternoon, with mid-afternoon volumes at approximately 75 percent of their peak hour volumes.
Forecasted traffic volumes in the 2030 Existing plus Committed (E+C) travel demand model
indicate average daily traffic volumes along JDB will grow to 70,300 vpd east of at Dragoon
Drive, 70,500 vpd east of Houston Northcutt/Mathis Ferry Road, and 70,700 east of Bowman
Road. The 2030 E+C roadway network includes the existing network plus those improvement
projects for which funding is already committed.
Additional information regarding existing and projected future traffic volumes and resulting
corridor operations is included in Johnnie Dodds Boulevard Mobility Study Supplemental Report
A – Technical Analysis.
Study Purpose
One of the primary elements of the JDB Mobility Study has been to fully assess existing and
future mobility within and surrounding the JDB corridor. The study area included an
approximately 4.4-mile section of JDB, extending from the western limit at the Ravenel Bridge to
the eastern limit at the Mathis Ferry Road / Venning Road intersection. The study area, shown
in Figure 1, extends beyond JDB to include all of the intersecting roadways intersecting JDB.
The study examined both local and through traffic on JDB as well as on intersecting and parallel
roadways.
Major cross-street intersections under evaluation included Magrath Darby
Boulevard, Houston Northcutt Boulevard, Shelmore Boulevard, Anna Knapp Boulevard, and
Bowman Road. Additional intersections that provide local mobility and connectivity were also
examined. A primary study objective was to determine how JDB operates within the existing
and anticipated future transportation network, while being mindful of existing and planned
development, local population and employment growth, and local and regional mobility needs.
Another study objective was to assess the transportation need for trips beginning and/or ending
in the JDB corridor, as well as trips using JDB to access points east or west of Mount Pleasant.
The outcome of the study includes an improvement program, presented in Section 4:
Recommendations, which will provide needed local and regional transportation mobility. It
should be noted that the JDB Mobility Study did not evaluate the corridor in isolation, rather the
recommendations will be assessed as part of the Town’s overall Long Range Transportation
Plan. Factors considered in developing the JDB Mobility Study recommendations included:
•
•
•
•

Local and regional mobility and accessibility
Provision of bicycle and pedestrian facilities
Estimated improvement costs and constructability
Ability to support future development and redevelopment
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•
•
•

Compatibility with land use plans and policies
Community input
Local quality-of-life issues

A summary of the study planning process and activities conducted during the study to develop
the recommendations is presented in the following section.
Study Process and Activities
The JDB Mobility Study was a multifaceted and complex study that integrated technical analysis
and community input throughout the corridor plan development process. To facilitate the study
process, activities were divided into two phases. During the first phase, the existing and future
conditions within the corridor and study area were assessed and preliminary concepts defined.
During the second phase, the improvement concepts were refined and a financially constrained
implementation program was developed.
Major activities required for study completion included community outreach / participation and
quantitative assessment of improvement alternatives. Goals and evaluation measures were
developed to guide the study process. An overview of the study process is presented here.
Output from the study process is presented in Section 2: Development of Alternatives, Section
3: Comparative Evaluation, and Section 4: Recommendations.
Community Outreach and Participation
To ensure study success, the JDB Mobility Study included active participation from government
and community representatives. The Town directed the study. A Technical Advisory Group
(TAG), comprised of representatives from the Town, the Town’s Emergency Management
System, Charleston County, Berkeley-Charleston-Dorchester Council of Governments
(BCDCOG), South Carolina Department of Transportation (SCDOT), and local consulting firms,
was developed to provide technical guidance and study oversight. Input from local stakeholders
and the community was actively sought through extensive public outreach activities designed to
maximize local participation. Local stakeholder groups, including the East Cooper Planning
Council, JDB business owners, and homeowners groups, were engaged through small group
meetings. Public information meetings were conducted at study milestones for community
review and comment. A summary of community engagement opportunities is shown in Table 1.
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Table 1
Community Input Activities
Activity
Public Information Meeting
(PIM) # 1
Technical Advisory Group
(TAG) Meeting # 1
Homeowners Small Group
Meeting

Purpose
- Introduce study and gather
input
- Present preliminary findings
and gather input
- Present interim findings and
gather input

Business Owners Small
Group Meeting
SC Ports Authority and SC
Trucking Association Small
Group Meeting
Town Council Meetings

- Present interim findings and
gather input
- Present interim findings and
gather input

Town Council Retreat
TAG Meeting # 2
Public Information Meeting
(PIM) # 2
Special Council Meeting for
Formal Public Hearing
Special Council Meeting to
discuss JDB plan proposal

- Introduce study and public
information materials for
open house
- Present results of public
outreach from PIM No. 1
- Present interim findings
- Present preliminary findings
- Present draft report and
findings
- Present draft report and
findings
- Obtain public comment on
the study recommendations
- Discuss JDB
recommendations

Date
- June 29, 2005
- September 13, 2005
-

October 25, 2005
October 26, 2005
October 27, 2005
October 27, 2005

- October 27, 2005

- June 28, 2005

- August 9, 2005
- October 18, 2005
- August 31, 2005
- December 14, 2005
- December 14, 2005
- February 13 and 20, 2006
- To be determined

Additional public outreach tools used during the study included targeted mailings, a study
website, and media outreach. Study fact sheets and flyers were developed to disseminate
study information. Advertisements for public meetings were placed in local media outlets. A
complete documentation of public outreach and involvement activities is included in Johnnie
Dodds Boulevard Mobility Study Supplemental Report B – Community Involvement.
Quantitative Assessment
Extensive technical analyses was performed to evaluate the JDB corridor. Traffic operational
analyses and concept engineering were used to answer the following questions:
•
•
•
•

How many trips travel within and through the corridor?
What are the existing and future travel demand needs for all trip types?
How long does it take to travel through and within the corridor?
How much delay is experienced at intersections within the corridor?
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•

What are the needs of persons traveling via modes other than vehicles, such as bicyclists
and pedestrians, within the corridor?
• What are the benefits and impacts to the community of potential solutions?
• What are the geometric requirements of potential solutions and what impacts are there
on the right-of-way?
The primary technical tools used were travel demand modeling, microsimulation modeling, and
traffic operations (macroscopic simulation) modeling. Travel demand modeling utilized the
regional Charleston Area Transportation Study (CHATS) travel demand model as the base for
development of future year (2030) travel patterns. The base year 2003 and horizon year 2030
future socioeconomic data utilized in the travel demand model for the JDB Mobility Study was
developed by the Town’s planning staff.
Microsimulation modeling was performed using CORSIM software. The travel demand model
output was used to develop future turning movements, which were then input into the
microsimulation model. By permitting detailed simulation of traffic conditions within the corridor,
CORSIM helped to identify system delay and queue lengths and provided an understanding of
the operational relationships between interrelated intersections.
Traffic operations (macroscopic) modeling was performed using Synchro, aaSIDRA, and
RODEL software programs. Synchro software was used to analyze peak hour traffic operations
at signalized and unsignalized intersections in the study area. Synchro, aaSIDRA and RODEL
were used to evaluate the potential use of roundabouts in the corridor. Various state
Departments of Transportation (DOTs) within the United States recommend the use of
aaSIDRA and RODEL for planning/design of modern roundabouts. The strength of these
programs lies in their ability to evaluate existing and forecasted travel speeds and travel delay
and relate the conditions to levels of service (LOS). However, there are recognized analytical
limitations with these roundabout programs with regard to roundabouts larger than two lanes
and their ability to accurately model saturated/oversaturated flow conditions. These issues are
further discussed in Section 3 – Comparative Evaluation and Supplement A – Technical
Analysis.
Goals and Evaluation Measures
Early in the study process, goals and evaluation measures were identified to guide the study
and provide the basis for developing the recommended improvement program. Establishing
goals is important because they provide the framework for decision-making, while evaluation
measures provide the means to assess whether the recommendations meet local needs and
community goals. Table 2 lists the goals and evaluation measures identified for the JDB
Mobility Study.
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Table 2
Goals and Evaluation Measures
Proposed Goals

Proposed Evaluation Measures
-

Goal 1 – Balance local
access needs with
travel on Johnnie
Dodds Boulevard

Goal 2 – Connect the
community through the
use of alternative travel
modes, including
transit, pedestrian and
bicycle

Goal 3 – Maintain or
enhance safety of
corridor

-

Traffic service (trips through study area)
Travel time through corridor on JDB
Intersection delay
Queue length between JDB and frontage roads and at nearby local
access intersections
Accessibility to properties (trips to/from study area)
Travel time from JDB to/from businesses and other key destinations
via frontage roads
Route for return to businesses and other key destinations if on JDB
Connectivity across JDB (local trips within study area)
Number/spacing of road connections across JDB
Travel distance for local connections across JDB
Induced demand - Vehicle Miles Traveled (VMT) & Vehicle Hours
Traveled (VHT) for the “no build” and each alternative (Note: this
specific measure is quantitative, but category itself is subjective)

Bicycle and pedestrian movements
Unprotected pedestrian conflicts for JDB crossing
Number/spacing of pedestrian and bicycle connections across JDB
Major destinations within study area fully connected via bicycle and
pedestrian paths
- Quality of pedestrian experience
- Quality of bicycle experience
- Ability to accommodate transit serving destinations on or near JDB
-

- Potential for future crashes (i.e., potential conflict points for each
alternative)
- Potential reduction of historic crash rates (system and “hot spots”)

Goal 4 – Support
Town’s urban
development pattern
objectives

- JDB Mobility Study recommendations supportive of Town’s future
land use plan
- JDB Mobility Study recommendations supportive of development
proposals currently under consideration

Goal 5 – Develop
effective corridor
recommendations
while minimizing
adverse impacts

-

January 2006

Number of parcels impacted and right-of-way costs
Construction costs
Operating cost considerations
Number of businesses, homes, or other developments displaced
Economic implications on potential future development
Constructability / Maintenance of Traffic (MOT)
Environmental/permitting issues
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2.

Development of Alternatives

The focus of the JDB Mobility Study is to determine the array of transportation improvements
are needed to meet mobility needs in the corridor, while supporting study goals and community
requirements. While the original intent of the study was to evaluate the benefits and impacts of
implementing either a grade separation or roundabout solution, the number of improvement
options was increased, largely based on active input from the community, Town staff and
elected officials. In the following section, the improvement alternatives considered and
evaluated during the study are presented, as well as a synopsis of the public and agency input
gathered to date. Section 3 presents the outcome of the comparative evaluation of alternatives.
Improvement Options Considered
The intent of the JDB Mobility Study was to evaluate the benefits and impacts of implementing
either grade separated or at-grade (e.g., roundabout) solutions at the primary intersections
along JDB between the Ravenel Bridge and the Mark Clark Expressway/I-526, which includes:
•
•
•
•
•
•

Magrath Darby Boulevard
Houston Northcutt Boulevard
Shelmore Boulevard
Dragoon Drive
Anna Knapp Boulevard
Bowman Road

During the study’s progression, the JDB intersections at Houston Northcutt Boulevard and
Bowman Road were designated the “bookend” intersections due to the heavy through and
cross-street traffic located at these intersections and their geographic location at either end of
the study corridor.4 The JDB intersections at Dragoon Drive, Shelmore Boulevard, and Anna
Knapp Road are considered the “middle” intersections for purposes of analysis. The analysis
and improvement options considered all assume a 45 mile per hour (mph) design speed along
JDB – the same speed limit that currently exists.
Concept renderings of the grade separations and multilane roundabouts were developed for the
initial round of technical analyses and public meetings. Each is described in more detail below,
with detailed renderings and cross sections provided in Appendix B. Photos for examples of
key improvement options are included in Appendix C. Conceptual plans presenting horizontal
geometric views of improvement options at specific JDB intersections are included in Appendix
D.
In addition to the multilane roundabout and grade separation, other non-traditional alternatives
were considered and analyzed, including a Superstreet concept and Continuous Flow
Intersection (CFI) concept. Two JDB widening concepts (six and eight-lane widening) were also
considered.

4

The intersection of Magrath Darby is not considered a “bookend” intersection along with Houston
Northcutt Boulevard as it has less traffic volume travel demand.
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Multilane Roundabout Intersection Concept
A multilane roundabout (more than one lane) was developed for the study using the generally
approved criteria of a “modern roundabout”:
•
•
•
•
•

Operate on a “yield to traffic in the circle” rule
Have entry deflection to slow vehicles
Can have flared entry points to increase capacity
Have diameters typically between 45 and 200 feet
Operate at low speeds (15 to 25 mph for urban locations and up to 30 mph for rural)

Figure 2 shows the multilane roundabout configuration examined in the analysis. This design
assumes three circulating lanes within the roundabout surrounded by six thru lanes on JDB.
The multilane roundabout should not be confused with a “traffic circle,” which is a historic (built
prior to 1991) traffic control design found in many northeastern states. Typically, traffic circles
have much larger diameters, higher travel speeds, and a different set of geometric design
criteria than modern roundabouts. Based upon previous studies for JDB and study team’s initial
review of existing and forecast traffic volumes, a three-lane roundabout was determined the
most appropriate improvement alternative to consider.
Over the past decade, the implementation of “modern” roundabouts throughout the United
States has steadily increased. FHWA guidance recommends the use of “modern” roundabout
design over the former “traffic circle” design predominant in the United States before the 1990s.
There are many examples of single lane modern roundabouts in the United States including
several in Mount Pleasant. There are also several two-lane roundabout installations. Threelane modern roundabout examples are not prevalent in the United States, and the FHWA
guidance does not directly address capacity and safety of a three-lane roundabout. Though
much less prevalent, there are a few three-lane roundabouts either under construction or in
operation, for example:
• Detroit, MI – Several three lane roundabouts are under design, with one already open.
Entering volumes for all roundabouts will be under 6,000 vehicles per hour (vph); the
JDB “bookend” intersections have forecast entering volumes over 8,000 vph.
• Goodyear, AZ – A two lane roundabout is under construction with future plans to increase
to a three-lane roundabout. Roundabout has only three-legs, and therefore, does not
have the same entering traffic dynamic as the JDB “bookend” intersections (four legs
with heavy east-west and north-sound traffic movements).
Based upon a recent literature search on multilane roundabout capacity analyses for modern
roundabout applications within the United States, and discussions with other transportation
professionals, there is a general acceptance that 6,000 entering vph is the upper limit capacity
of a three-lane roundabout. Although some roundabouts may be able to achieve (or slightly
exceed) these volumes with additional elements to handle specific turning movements, the most
important capacity variable is the magnitude and mix of entering and circulating traffic volumes.
Maximizing roundabout capacity is therefore very much dependent upon geometric design
(including additional lanes for turning movements) specific to each location’s peak period traffic
volume (by approach) and turning demands. The upper limit of traffic volumes for high volume
roundabout locations examined is 40,000 to 50,000 total entering vehicles per day, significantly
less than the 90,000+ entering vehicles per day projected for the two JDB “bookend”
intersections in horizon year 2030.
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Grade Separation Intersection Concept

Street

Cross

Tight Urban Diamond Interchange
The grade separation concept utilized for the JDB study
assumed a four-lane bridge structure to be constructed over
existing side streets. In conjunction with the four-lane structure,
JDB in between the two “bookend” intersections would
maintain the primary signalized intersections, but would be
widened from the existing four lanes to six lanes as needed for
signalized intersection operations / auxiliary turning lanes. A
tight urban diamond interchange (TUDI) concept was utilized
over a single point urban interchange to minimize right-ofway/property and access/driveway impacts (Appendix A
provides a description of both of these standard interchange
configurations).

JDB

Signalized

The tight urban diamond interchange works well in areas such as JDB, where right-of-way
constraints are present. Traffic operations analysis was performed to verify that the ramp
intersections with the JDB cross-streets will operate acceptably with the tight diamond
configuration.
Continuous Flow Intersection Concept
The Continuous Flow Intersection (CFI) concept, shown in Figures 3a through 3e, separates
the left turning movement into two stages. During stage one, vehicles access the left-turn bay
at a mid-block signalized intersection on the approach where the specific continuous flow is
desired.5 Having already crossed the opposing traffic lanes, the left turning vehicles approach
the intersection to the left of the opposing traffic in dedicated lanes separated by a median. As
part of stage two, the left turning vehicles are then able to turn in conjunction with the adjacent
through movement without conflicts, which greatly increases the capacity of the main
intersection. The CFI would be surrounded by six thru lanes on JDB.
The CFI can provide additional capacity over a standard signalized intersection and provides a
direct travel path for both main street and side street crossing movements. One of the major
drawbacks with the CFI is the large area required for implementation. Due to its ability to
provide acceptable operations for traffic demands greater than those accommodated by a
typical signalized intersection, the CFI was considered as an improvement option at the
“bookend” intersections.
In the case of the “middle” intersections, a modified CFI, shown in Figures 4a through 4d, was
used for the JDB analysis which includes two stage left turns for the JDB approaches only. In
this case, the side street left turns would operate like those at a standard intersection. This
reduces the footprint of the intersection, causing fewer property impacts.
The CFI is typically used where ample right-of-way is available. The configuration is widely
used in Mexico. An example of a CFI in the United States is in Maryland at the intersection of
SR 228 and SR 210, south of Washington, D.C. A second CFI is being considered at the
5

FHWA, Signalized Intersections: Informational Guide (FHWA-HRT-04-091), August 2004.
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intersection of Guide Drive and Fredrick Road (MD 355). This intersection has traffic volumes
similar to JDB with volumes of 63,000 vehicles per day on the main road and 37,000 vehicles
per day on the side road. Other CFIs are being considered in New York, Louisiana, and New
Mexico.
Superstreet Intersection Concept
The Superstreet concept prohibits side street traffic from traveling directly across the
intersection. Rather, the through movement is accomplished by turning right onto the major
facility (JDB in this case), turning left through a median crossover, and then turning right onto
the sidestreet. The Superstreet intersection concept would be surrounded by six thru lanes on
JDB. Figures 5a through 5d show the Superstreet configuration and movements.
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Source: [1] FHWA. Signalized Intersections: Informational Guide (FHWA-HRT-04-091). August 2004.
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Signal Phase 1 – JDB and Side Street Left Turn Crossover
• JDB through movement
• JDB left turns from contraflow lanes
• Side street left turns cross over to contraflow lanes and stop at JDB
• JDB and Side street right turns use their own lanes at any time
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Signal Phase 2 – JDB Main Movements
• JDB through movement
• JDB left turns from contraflow lanes
• Side street movements flow through minor intersection (blue) and stop at JDB
• JDB and Side street right turns use their own lanes at any time
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Signal Phase 3 – Side Street and Main Street Left Turn Crossover
• Side street through movement
• Side Street left turns from contraflow lanes
• Side street left turns cross over to contraflow lanes and stop at JDB
• JDB and side street right turns use their own lanes at any time
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Signal Phase 4 – Side Street and Main Street Left Turn Crossover
• Side Street through movement
• Side Street left turns from contraflow lanes
• JDB movements flow through minor intersection (blue) and stop at Side Street
• JDB and Side street right turns use their own lanes at any time
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Signal Phase 1 – JDB Main Movements
• JDB through movement
• JDB left turns from contraflow lanes
• Side street movements stop at JDB
• JDB and Side street right turns use their own lanes at any time
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Signal Phase 2 – JDB Main Movements
• Side street left turn movements
• JDB movements stop at Side street
• JDB and Side street right turns use their own lanes at any time
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Signal Phase 3 – JDB Main Movements
• Side street through movement
• Side street permitted left turns
• JDB movements stop at Side street
• JDB and Side street right turns use their own lanes at any time
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Source: [1] FHWA. Signalized Intersections: Informational Guide (FHWA-HRT-04-091). August 2004.
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Signal Phase 1 – JDB Main Movements
• JDB through movement
• Side street movements stop at JDB
• JDB and Side street right turns use their own lanes with yield condition
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Signal Phase 2 – JDB Left Turns and Side Street Movements
• JDB left turn movements
• Side street through and left turn movements cross JDB to u-turn lane
• JDB and Side street right turns use their own lanes with yield condition
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Signal Phase 3 – JDB U-Turn Movements
• JDB u-turn movements
• Side street through and left turn movements stop at JDB
• JDB and Side street right turns use their own lanes with yield condition
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Similar to the CFI, the Supersteet concept gains efficiency for the intersection by allowing heavy
movements to occur simultaneously. The Superstreet is able to accommodate left turns onto
the side street at the same time it serves the combined side street left, through, and right
combined into one right turn movement. The Superstreet also allows the two sides of the
intersection to operate independently, allowing them to be coordinated separately for each
direction and better coordinated with other traffic signals up and downstream along the mainline.
Drawbacks with the Superstreet concept include restricting pedestrian movements to one
location across the major street, as well as requiring wide medians (at 60 feet) to accommodate
turning semi-trailers at the crossover. One alternative to such a large median requirement is to
construct “bulbouts” to accommodate turning trucks, which would likely have right-of-way
(ROW) and frontage road implications in the case of JDB.
A Superstreet installation is currently underway in North Carolina at Old Erwin Rd. and US 15501. In addition a Superstreet concept is planned for Northern Avenue in Phoenix, Arizona.
Six-Lane and Eight-Lane Widening Concepts for Signalized Intersection Operations
This concept includes maintaining the primary signalized intersections along JDB but widening
from the existing four lanes to either six or eight lanes as needed for signalized intersection
operations / auxiliary turning lanes. Additional left and right turn lanes along JDB would need to
be added to accommodate projected turning movements. The additional turn lanes would
increase the roadway width of JDB at each intersection, increasing bicycle and pedestrian
crossing distances.
Other Design Options Considered
Several other improvement options were reviewed but not included in the detailed technical
analysis due to overriding engineering or financial constraints. Table 3 lists these improvement
options.
Table 3
Other Improvement Options Considered
Improvement Option
“Cut and cover” JDB
by lowering grade
under sidestreets that
would remain at grade

Rationale for Not Including in Detailed Analysis
Cost much lower to construct fill section retaining wall versus cut section
retaining wall; soils found during excavation likely would need to be stabilized;
maintenance of traffic during construction would be far worse for excavation
due to larger required footprint, and drainage issues; high groundwater table
would require extensive dewatering during and after construction; power
outages and possible flooding of auxiliary generators could be catastrophic to
JDB particularly considering designation as state hurricane evacuation route

Grade separate
sidestreets over JDB

Property/right-of-way/community impacts and business accessibility/economic
implications much higher than grade separation of JDB over sidestreet
improvement
Property/right-of-way/community impacts and financial implications much
higher than grade-separation of JDB over sidestreet improvement

Install raised
roundabouts, with JDB
passing underneath at
grade
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Corridor Concept Assumptions
The microsimulation and traffic operational analyses completed as part of the study assumed
several design criteria in regards to the local corridor roadway network. In order to minimize
right-of-way acquisition, minimize accessibility impacts, and maximize the use of existing
infrastructure, the following assumptions are included in the analyses:
•
•
•
•

Two-way frontage roads
No new parallel roadways behind the existing commercial development
Right turn in and right turn out only access at Magrath Darby Road
Grade separation of US 17 at I-526 / Hungryneck Boulevard, as is currently planned

Detailed renderings of the existing JDB corridor typical section and the proposed improvement
options are included in Appendix B.
Community Input Synopsis
Public and agency input has played a critical role in completion of the JDB Mobility Study.
Questions and inquiries by the general public and agency officials have helped the study team
complete a more thorough analysis, including a broadening of the alternatives analyzed as part
of the study. Public and agency input has also helped identify potential design and operational
concerns associated with the various alternatives studied. Table 4 provides an overview of the
key issues and concerns gleaned through the various public and agency meetings completed
(to date). A detailed summary of the public and agency outreach efforts is provided in the
Johnnie Dodds Boulevard Mobility Study Supplemental Report B – Community Involvement.
Table 4
Community Input Synopsis
Activity
Public Information Meeting
(PIM)
#1
June 29, 2005

Technical Advisory Group
(TAG) Meeting # 1
September 13, 2005

January 2006

Overview of Key Issues and Concerns
- Most important transportation challenges in the corridor include traffic
characteristics (flow, speed, congestion), safety, and bicycle and
pedestrian issues
- Need to find a solution that eliminates/reduces congestion
improves/maintains good traffic flow (both along and across JDB) while
supporting accessibility, economic viability of adjacent land uses, and
Town’s character/quality of life
- Creation of a main street and aesthetic design identified as opportunities
in the corridor to help meet challenges
- Preference for roundabouts rather than grade separation
- Need for coordination and information sharing between ongoing studies in
the corridor
- Need to consider potential solutions other than roundabouts and grade
separation
- Concern about the rapid movement of EMS vehicles through the Town not
being possible with roundabouts
- Concern about the impact of roundabouts on level of service requirements
for projected traffic
- Need for media education on technical aspects of the study
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Table 4
Community Input Synopsis
Activity
Homeowners Small Group
Meetings
October 25-27, 2005

Business Owners Small
Group Meeting
October 27, 2005
SC Ports Authority/SC
Trucking Association
Small Group Meeting
October 27, 2005

Technical Advisory Group
(TAG) Meeting # 2
December 14, 2005
Public Information Meeting
(PIM)
#2
December 14, 2005

Public Hearings –
February 13 and 20, 2006

January 2006

Overview of Key Issues and Concerns
- Safety, quality of life and cost should be primary factors considered in
evaluating improvement options
- Difference in travel times between roundabouts and grade separation
does not justify the higher cost of grade separation
- Other opportunities or alternatives to consider include:
o Widening JDB
o Improved synchronization of traffic lights
o Removal of traffic lights in roundabout improvement option
o Improved use of frontage roads to relieve congestion
o Tunneling at Houston and Bowman Rds.
- Introduction of transit in the corridor
- Study should address the economic impacts on businesses
- Consider impacts to trucking industry and impacts of trucks on the
community
- Increase in truck traffic requires that improvement options be “truck
friendly”
- Concern about truck acceleration rates/ability for trucks to get started at
roundabouts
- Issue of moving hazardous materials along JDB – accidents at
roundabouts could shut down entire intersection
- Grade separation is favored; truck maneuvering around roundabouts will
degrade traffic flow
- Concern about the occurrence of more accidents (side swipe) with
roundabouts as trucks require extra space to maneuver turns
- Braking and down-shifting/up-shifting for roundabouts will reduce fuel
efficiency and result in more emissions
- Concern that the technical analysis for the Continuous Flow Intersection
(CFI) and Superstreet improvement options not as robust as that for the
grade separation and roundabout options
- Need for detailed phased implementation plan for recommendations
- Citizens expressed many of the same concerns as the previous public
meeting:
o Preference for roundabouts at two bookend intersections
o Support for consideration of other alternatives such as CFI,
elevation of Houston Northcutt and Bowman instead of JDB,
maintaining 2-way traffic on frontage roads and more efficient use
of them.
- Opposition to grade separation along JDB
- Meeting minutes included in Supplemental Report B – Community
Involvement
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3.

Comparative Evaluation

The JDB Mobility Study was coupled intensive technical analyses with extensive public and
agency outreach. As previously noted, the study scope and alternatives for the study were
refined through the study process to include analysis and assessment of a broad range of
potential intersection and corridor options for JDB.
The JDB Mobility Study included the
following major components:
•
•
•
•

Assessment of future travel patterns for local and area-wide trips
Detailed analysis of future intersection and corridor improvements
Comparative evaluation of improvement options for the key JDB intersections, other JDB
intersections, and local circulation system
Ongoing focused and proactive public involvement and outreach activities

This section details the comparative evaluation component of the study against the study goals
and evaluation measures presented in Section 2 – Study Background.

Travel Time and Delay Comparison
The key JDB “bookend” intersections accommodate significant traffic crossing JDB, as well as
traffic accessing the roadway network via JDB. In order to satisfy this combined side street
demand requires that a significant percentage of signal time be devoted to side street
movements. This results in an increased potential for queuing and delay along JDB at these
critical intersections. Therefore, the options implemented at these locations will have a large
effect on overall travel through the corridor. Intersection and corridor traffic analysis and
simulation were performed to determine future year travel time and delay based on traffic
volumes anticipated in the Town of Mount Pleasant travel demand model.
Travel Time Based on Simulation and Operational Models
Design year 2030 conditions were evaluated for three primary improvement options in addition
to no-build conditions:
•
•
•

Grade separated tight diamond interchange
Modern roundabout (3 lanes)
Continuous flow intersection (CFI)

The grade separation and modern roundabout options were evaluated as they represent the
initial concepts developed at the study inception. A third option (the CFI) was added to the
evaluation since preliminary results indicated it provided operations near the acceptable range
for 2030 peak hour conditions. Intersection operational analysis indicated the Superstreet, sixlane arterial, and eight-lane arterial options resulted in congested operations during the AM and
PM peak hours. Therefore, these options were not included in the travel time comparison.
Table 5 presents a comparison of the projected travel times through the corridor as determined
through application of the operational and simulation models. Figures 6a and 6b show the
anticipated JDB and side street queuing at the “bookend” intersections resulting from the three
primary improvement options evaluated. For each of the three concept evaluations, the
“middle” intersections were treated as a signalized 6-lane arterial.
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The delay experienced through the corridor will vary by hour of the day and within the peak
hour. The delay used in the travel times shown in Table 5 are for average peak hour
conditions. However, if volumes do not drop sufficiently to allow standing queues to dissipate at
the end of the peak hour, the traffic delays will worsen. The roundabout concept is likely to
experience the compounding effect of multiple hours of operation above capacity, as JDB is
projected to have volumes that exceed the capacity of a 3-lane roundabout from 7:00 AM
through 6:00 PM.
Table 5
Future 2030 Travel along JDB from Magrath Darby Blvd. (west)
to Mathis Ferry Rd./Venning Rd. (east)
Analysis Period /
Improvement Option

AM (Westbound)

PM (Eastbound)

Travel Time
(min)

Average Speed
(mph)

Travel Time
(min)

Average Speed
(mph)

Existing Conditions (2005)

9

26

14

17

No-Build (2030)

30

8

50

5

Roundabout (2030)

16

15

18

13

Grade Separation (2030)

9

26

10

24

CFI (2030)

10

24

12

20

Roundabout Delay and Queuing
The delay results obtained from the aaSIDRA analysis for the JDB at Houston Northcutt and
JDB at Bowman Road intersections was examined to determine its applicability given the over
saturated traffic conditions modeled (when JDB 2030 traffic volumes are considered). These
results indicated significant queues for main street and side street approaches, with relatively
low delays. The software itself indicated that the average speed for these movements was 10
to 20 mph. Vehicles within the traffic circle may be traveling at that speed. However, it is
unlikely that approaching traffic seeking gaps three lanes abreast could constantly maintain that
pace entering the roundabout. This low delay may reflect the following characteristics of the
software:
•

•
•

Like most operational analysis (macroscopic) models, the aaSIDRA software is designed
to identify when poor volume-to-capacity (v/c) or LOS occurs and allow the user to
modify inputs to select a design that provides good operations. It is not intended to
quantify delays and queuing with over saturated conditions.
Like most other software prepared for roundabout analysis, aaSIDRA appears to be
primarily geared towards single and dual lane roundabouts not more complex multilane
roundabouts.
A cross-check with RODEL software yields similar results, where delay appears to be
underestimated in relation to queue length for over saturated conditions.

In order to better understand the aaSIDRA results and provide an estimate of time to clear the
maximum queue, the output data was examined and used to calculate the queue clearance time
for each approach. Analysis results show the time required to clear the maximum queue
anticipated in the peak hour.
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Since many of the critical movements have peak hour v/c ratios over 1.0, these movements will
not dissipate all vehicles by the end of the peak hour. Thus, queues will tend to build over time.
Therefore, the time to clear the maximum queue will not be experienced by only a few vehicles,
but is likely to persist over time and worsen as volume remains greater than capacity.
An examination of peak hour volume versus generalized capacity from FHWA guidance
indicates that a 3-lane roundabout will provide less through capacity than the anticipated volume
for several hours of the day. Existing and projected hourly volumes and capacity of a
roundabout based on extrapolation of the FHWA two-lane roundabout capacity shows a threelane roundabout approach capacity of 2,700 vph. This was determined using the FHWA twolane result for a circulating volume of approximately 900 vph. The yielded result is 1800 vph;
performing a straight line extrapolation yields 2700 vph for three lanes. This calculated capacity
is greater than the actual capacity because the second and third lanes will require larger gaps in
traffic to cross into the appropriate receiving lane. The 2700 vph capacity indicated is
significantly less that the horizon year 2030 peak hour volumes projected for several hours of
the day. This indicates that the roundabout will experience volumes for several hours that are
beyond its peak direction approach capacity, which will likely result in delay and queuing that
continues for multiple hours and/or is more severe than predicted in the software results.
Downstream Effects of Capacity Improvements
Improvements along JDB to accommodate future travel demand will require an expenditure of
resources for implementation. It is important to ensure that these resources are utilized
efficiently, and that the need for JDB capacity improvements is evaluated from a “town-wide”
perspective. The Town’s Transportation Plan and the Regional Transportation Plan (RTP)
developed by the Berkley, Charleston, Dorchester Council of Governments (BCDCOG) provide
a means for examining transportation capacity needs on a broader scale.
The need for additional capacity improvements along JDB was identified in the Town’s 2000
Transportation Plan. These improvements were also found to be viable improvements in the
BCDCOG RTP. These plans are based on projection of travel demand developed using a travel
demand model. Travel demand models are calibrated to current roadway conditions and traffic
volumes, then used to project future travel based on anticipated population and employment
growth for discrete traffic analysis zones. In order to provide accurate projections of future
traffic, the socioeconomic data inputs were cross-checked with current growth trends. The
socioeconomic data projections used for year 2030 indicate growth at a rate lower than that
currently experienced in the Town. This data provides moderate growth in the northeastern,
more rural end of the Town, possibly underestimating growth potential, if significant rezoning
was to occur.
The Town’s travel demand model was used to determine the growth anticipated along the JDB
corridor. This model was developed from the BCDCOG travel demand model, but incorporated
updated population and employment projections developed by the Town’s planning department.
The capacity improvements along the section of JDB from the Ravenel Bridge to I-526
compliment other planned improvements that provide increased capacity east of I-526,
including:
•
•
•

Extension of Hungry Neck Boulevard to the east
Grade separation of the I-526 ramps/Hungry Neck Boulevard and US 17
Widening of US 17 east of I-526 to Isle of Palms Connector
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•

Widening of US 17 and SC 41 east of Isle of Palms Connector

These projects will provide increased capacity east of I-526 for travel east and west along and
parallel to the US 17 corridor. Once the projects listed above are implemented, the JDB section
between the Ravenel Bridge and I-526 will be become a traffic “bottleneck” without an increase
of capacity. Since other parallel east-west routes to JDB (Mathis Ferry Road and Coleman
Boulevard) are not likely to be widened to provide additional through capacity, JDB will remain
the primary east-west facility connecting Mount Pleasant to Charleston and points north on US
17.
Implementation of the roundabout option results in considerable delay and queuing at the
bookend intersections, reducing the overall corridor’s capacity to that traffic which can clear the
roundabout. In contrast, the grade separation provides a consistent capacity along JDB that
can be maintained during peak hours. A vehicle approaching the corridor from the west will
have two through lanes on the bridge. As they continue to the east, auxiliary through and
turning lanes will be added to provide the necessary capacity to meet volume demands at the
“middle” intersections. Grade separation of the critical “bookend” intersections (which have
higher side street volumes) along with intersection improvements/signalization of the middle
intersections, allows a uniform vehicle throughput along the corridor. With the through capacity
close to the volume demand along the corridor, significant volumes of induced travel demand
are not likely. Futhermore, without the addition of additional capacity along JDB, diversion of
traffic onto parallel roadways is anticipated to accommodate the future travel demand (frontage
roads, Mathis Ferry Road and Coleman Boulevard/Chuck Dawley Boulevard).
Maintenance of Traffic During Construction
An important element in an effective construction project is maintaining safe and efficient traffic
flow. The design complexities associated with the improvement options under consideration will
require varying levels of effort to construct and simultaneously maintain existing traffic along
both JDB and the sidestreets. The following paragraphs summarize the maintenance of traffic
for the roundabout and grade separation options:
Roundabout Scenario
The proposed roundabout would be constructed in several phases in order to provide for
maintenance of traffic during construction. During the first phase, traffic on Johnnie Dodds
would be temporarily shifted to the south while the outer portion of the northern half of the
roundabout and the northern roadway approach were constructed. Temporary widening would
occur in the existing median of Johnnie Dodds and along the southern shoulder to
accommodate the proposed shift of the existing Johnnie Dodds lanes.
The next phase would shift Johnnie Dodds traffic to the north while the outer portion of the
southern half of the roundabout and the southern roadway approach were constructed.
After completion of the outer limits of the roundabout, the northern and southern roadway
approach legs would be built and those approaches would be re-routed to tie to the roundabout.
The Johnnie Dodds approaches would be split to the north and south to allow space for the
construction of the center roundabout median. During the construction phases of the proposed
roundabout, the existing traffic movements would be controlled by temporary traffic signals.
Upon completion of the center median of the traffic circle and the installation of the appropriate
pavement markings, the traffic signal would be removed and the roundabout would function as
planned.
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Grade Separation Scenario
Construction of the proposed grade separation would have to occur in phases. The existing
center median and southern shoulder along Johnnie Dodds would have to be temporarily paved
to accommodate the westbound and eastbound through lane traffic shift to the south while the
proposed westbound approach grades for the grade separation are constructed to the north.
During the first phase of traffic shift to the south, the proposed westbound ramps would also be
constructed. Upon completion of the westbound bridge approach grades, ramps, and one half of
the proposed bridge deck, the westbound traffic would be temporarily shifted to the new
westbound ramps. Ramp typical sections would need to be wide enough in the interim to
accommodate the current Johnnie Dodds westbound laneage. The eastbound laneage would
be temporarily shifted to the northern portion of the bridge structure while the eastbound
approach grades, ramps, and bridge deck are constructed. Upon completion of the eastbound
improvements, the appropriate east and west bound travel lanes would be re-directed to the
new bridge and ramps.
Improvements to the minor legs of the intersection and frontage roads could be accomplished
after the completion of the grade separation. During the construction phases of the grade
separation, the existing traffic movements would be controlled by temporary traffic signals.
Economic Implications
The primary economic implications of the various improvement options are related to their ability
to deliver people to/from corridor destinations in a safe and timely manner. In this case, the
grade separation provides access to adjacent businesses without causing congestion. The
roundabout concept is projected to produce congested operations, adversely affecting corridor
businesses and residences.
Environmental Factors
The majority of the planned improvements under any improvement option are located within or
near the existing right-of-way. Few impacts to wetlands are anticipated. One area where
wetland impacts may be a significant factor is south of JDB along Bowman Road, approaching
Shem Creek. A relocation of this frontage would only be required for the roundabout alternative,
but not for the grade separation alternative. However, environmental impacts associated with
relocating this frontage road under either alternative would be the same. Should the frontage
road be relocated in this area, it may impact wetland areas, requiring mitigation. Another
environmental factor identified by the community is noise impacts. Although noise envelope
calculations were not performed in this study, the literature indicates the amount of traffic that is
stopping and starting can have as large an impact on noise as grade, particularly with trucks,
that require shifting to move through stop and go traffic.
Key JDB “Bookend” Intersections
The key “bookend” intersections of JDB with Houston-Northcutt Boulevard and Bowman Road
were first analyzed against the proposed improvement options: roundabout, grade separation,
CFI, Superstreet, six-lane or eight-lane widening as needed for signalized operations/auxiliary
turning lanes.
Results of the technical analysis for each improvement option were then
comparatively evaluated and scored using the following five categories:
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•
•
•
•
•

Significant deficiency
Minor deficiency
No difference
Minor benefit
Significant benefit

= improvement option performs much worse than other options
= improvement option performs slightly worse than other options
= improvement option performs the same as other options
= improvement option performs slightly better than other options
= improvement option performs much better than other options

Scoring for the five categories was assigned to cover a 10-point range, as a means to
quantitatively compare the improvement options.
•
•
•
•
•

Significant deficiency
Minor deficiency
No difference
Minor benefit
Significant benefit

= (-5)
= (-2)
= (0)
= (+2)
= (+5)

Table 6 presents the results of the comparative evaluation for the key JDB “bookend”
intersections. The evaluation measures in bold depict the key mobility / safety measures,
which are the measures based upon traffic queuing, travel times, bicycle/pedestrian mobility and
safety, and potential conflict points (reduction in crash rates).
The results of this analysis at the “bookends” indicate the following findings:
•
•
•
•

The no-build condition (maintain four travel lanes with signalized intersections) is
expected to result in severe delays and queuing.
The grade separated interchange is projected to operate without significant delay and
queuing along JDB or the side streets with the projected 2030 traffic volumes. The
grade separation provides additional capacity beyond the 2030 demand.
The CFI and Superstreet improvement options provide unacceptable traffic operations
against 2030 projected demand for the peak hour.
The three lane roundabout is projected to operate with severe delays and queuing along
JDB and the side streets.

The results of the no-build comparison indicates the need for capacity improvements along the
corridor to accommodate design year 2030 traffic. The results further indicate that the three
lane roundabout option is anticipated to result in severe capacity deficiencies, translating into
high queues and significant delay. Since the corridor is projected to continue its trend of
accommodating traffic volumes throughout the afternoon that are 70 percent to 80 percent of
the peak hour traffic, the resulting deficiencies with the three lane roundabout option would
occur for multiple hours of the day. As queues build through multiple hours, delays would
increase to levels beyond those projected based on the peak hour traffic volumes which were
reported above.
In addition to affecting travel through the corridor, delay and queuing at the “bookend”
intersections, will affect travel to/from the study area and within the study area. Queuing on
both JDB and the sidestreets will affect travel to/from the corridor as delays along JDB impact
vehicles entering or exiting the corridor.
Sidestreet delays will also worsen accessibility to adjacent land uses. Similarly, sidestreet
delays will impact local trip making, reducing the ability for drivers to cross JDB. Minimizing the
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Continuous Flow
Intersection
0
0
2
2
2
-2
0
2

6
0.75

Grade
Separation
0
5
5
5
5
-2
0
5

23
2.88

3-9
sum
average
-2
-1.00

Minor Deficiency (-2)
Significant Deficiency (-5)

-6
-0.86

-13
-1.86

No Difference (0)

-2
-2
0
-2
0
0
0

-2
-1.00

-2
0

0
0.00

-2
2

-2
-5
-2
-2
-2
0
0

4
2.00

2
2

4
2.00

0
0.00

-2
0

2
2

2
-2

Goal 5: Develop effective corridor recommendations while minimizing adverse impacts
0
Parcel impacts and right-of-way costs
-2
Construction costs
2
Operating costs
-2
Number of businesses, homes, and developments displaced
-2
Constructability / maintenance of traffic
-2
Economic implications of future development
0
Environmental / permitting
sum
-6
average
-0.86

Goal 4: Support Town’s urban development pattern objectives
Supportive of Town’s future land use plan
Supportive of development proposals currently under consideration

Goal 3: Maintain or enhance safety of corridor
Potential for reduction of crash rates (total conflict points)
Potential for future crashes (conflict points not protected by signal phase)
sum
average

Goal 2: Connect the community through the use of alternative travel modes, including transit, pedestrian and bicycle
-5
2
5
Unprotected pedestrian conflicts for JDB crossing
-5
5
-2
Distance for crossing JDB
0
0
0
Number/spacing of pedestrian and bicycle connections across JDB
-2
5
0
Major destinations connected via bicycle and pedestrian paths
-5
5
-2
Quality of bicycle/pedestrian experience
0
0
0
Ability to accommodate transit serving destinations on or near JDB
sum
-17
17
1
average
-2.83
2.83
0.17

Goal /
Roundabout
Performance Measure
Goal 1: Balance local access needs with travel on JDB
0
Potential for induced demand - Increased VMT & VHT versus no-build
-5
Queuing and delay on JDB
-5
Queuing and delay on side streets
-5
Travel time along JDB from Houston Northcutt to Venning (year 2030)
-5
Travel time from JDB to/from key destinations via frontage roads
2
Route to access businesses and other key destinations from JDB
0
Number/spacing of road connections across JDB
-5
Travel time for local connections across JDB
sum
-23
average
-2.88

-6
-0.86

-2
-2
0
-2
0
0
0

-2
-1.00

-2
0

4
2.00

-9
-1.29

-5
-2
0
0
-2
0
0

0
0.00

0
0

0
0.00

0
0

-4
-0.67

0
-2
0
0
-2
0

0
0.00

0
-2
-2
0
2
2
0
0

Eight-Lane
Signalized

Minor Benefit (+2)
Significant Benefit

6
0.86

2
0
0
2
2
-2
2

-7
-3.50

-2
-5

0
0.00

0
0

-2
-0.33

5
0.83

2
2

0
0
0
0
-2
0

-18
-2.25

0
-5
-5
-5
-5
2
0
0

Six-Lane
Signalized

5
0
0
0
0
0

-16
-2.00

0
-2
-2
0
-5
-2
0
-5

Superstreet

Table 6
Comparison of Performance Measures for Potential Improvement Options
JDB at Bookend Intersections (Houston Northcutt Road and Bowman Road)
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sidestreet delay is important at the “bookend” intersections because they provide vital crossing
routes with direct connection between Coleman Boulevard and Mathis Ferry Road.
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Consistency of available throughput capacity along the entire corridor is another criteria; future
additional capacity will be available east of I-526 with the planned widening of US 17 and the
extension of Hungryneck Boulevard. This capacity along JDB east of I-526 will balance
capacity enhancements west of I-526.

Safety Evaluation – Key JDB “Bookend” intersections
The relative difference for potential accidents is not anticipated to be significant between the
multilane roundabout and grade separation options. The roundabout is expected to experience
less severe accidents, due to the angle and speed of vehicles. However, the grade separation
will reduce the volumes that are exposed to any conflicts by 50%.
National Cooperative Highway Research Program (NCHRP) Guideline 3-65, Applying
Roundabouts in the United States indicates that three-lane roundabouts experience significantly
higher crash rates than one or two lane roundabouts. Predictive models utilized for
development of NCHRP 3-65 indicate that at an entering volume of 30,000 vehicles per day,
three-lane roundabouts average three times the number of crashes (27 per year versus 9 per
year) than single lane roundabouts based on predictive models. At the volume currently
experienced at the JDB “bookend” intersection at Bowman Road (61,000 total entering vehicles
per day) the NCHRP 3-65 predictive models indicate approximately 48 crashes per year could
be anticipated. This is the same number that occurred in 2005 at this intersection under signal
control based upon actual Town crash data obtained during the JDB Mobility Study.
The grade separation retains many of the intersection conflict points, but the number of vehicles
that will experience the conflict points is significantly reduced over any of the at-grade
improvement alternatives. Removal of the JDB through movement reduces the total entering
volume at the Bowman Road intersection by more than 60 percent and the Houston-Northcutt
intersection by 55 percent.
Summary of Comparative Evaluation - Key JDB “Bookend” Intersections
The results of Table 5 were summarized using two methods. The first was to average the goal
averages, and rank from 1 (best) to 6 (worst). The second method was to take an average of
the key mobility / safety measures. Table 7 presents the results of the comparative evaluation
for the key JDB “bookend” intersections using the two methods previously described. Using the
average of the goal averages for the “bookend intersections”, the grade separation ranks the
highest, followed in order by the CFI, Superstreet, eight lane signalized, six lane signalized, and
lastly the roundabout option. Using the average of the key mobility/safety measures, the grade
separation ranks the highest, followed in order by the CFI, eight lane signalized, Superstreet, six
lane signalized, and lastly the roundabout option. The roundabout option scored the lowest in
the rankings (worst option) using both evaluation methods.
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Table 7
Comparative Evaluation Results for Key JDB “Bookend” Intersections
Basis for
Comparative
Analysis
Average of
Goal
Averages
Average of
Key Mobility
/ Safety
Measures

Improvement Option
Score

Roundabout

Grade
Separation

CFI

Superstreet

Six Lane
Signalized

Eight Lane
Signalized

Average

-1.51

1.57

-0.19

-0.20

-1.05

-0.39

Overall
Rank
(1=best,
6 = worst)

6

1

2

3

5

4

Average

-3.89

4.33

1.00

-0.78

-2.22

-0.44

Overall
Rank
(1=best,
6 = worst)

6

1

2

4

5

3

Other JDB “Middle” Intersections
Similar to the evaluation conducted for the two “bookend” intersections, the “middle” JDB
intersections (Dragoon Drive, Shelmore Boulevard, and Anna Knapp Road) were analyzed
against the six proposed improvement options. The grade separation option for the middle
intersection locations was deemed unnecessary due to a lower level of sidestreet traffic.
Similarly, the eight lane widening option for the middle intersections was also deemed
unnecessary, as the capacity provided by the six lane widening option provides adequate
capacity.
Results of the technical analysis for each improvement option were then
comparatively evaluated and scored using the following five categories:
•
•
•
•
•

Significant deficiency
Minor deficiency
No difference
Minor benefit
Significant benefit

= improvement option performs much worse than other options
= improvement option performs slightly worse than other options
= improvement option performs the same as other options
= improvement option performs slightly better than other options
= improvement option performs much better than other options

Scoring for the five categories was assigned to cover a 10-point range, as a means to
quantitatively compare the improvement options.
•
•
•
•
•

Significant deficiency
Minor deficiency
No difference
Minor benefit
Significant benefit

= (-5)
= (-2)
= (0)
= (+2)
= (+5)

Table 8 presents the results of the comparative evaluation for the JDB middle intersections.
The evaluation measures highlighted in yellow depict the key mobility / safety measures.
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Summary of Comparative Evaluation - JDB “Middle” Intersections
The results of Table 8 were summarized and tallied by the frequency of the scoring based upon
all evaluation measures as well as against the key mobility / safety measures. Table 9 presents
the results of the comparative evaluation for the JDB “middle” intersections.
Table 9 shows that the overall ranking for the JDB “middle” intersections. Using the average of
the goal averages for the “middle intersections”, modified CFI ranks the highest, followed in
order by the Superstreet, six lane signalized, and lastly the roundabout option. Using the
average of the key mobility/safety measures, the modified CFI ranks the highest, followed in
order by the six lane signalized, Superstreet and lastly the roundabout option. The roundabout
option scored the lowest in the rankings (worst option) using both evaluation methods.
The benefits of the modified CFI include are that it can provide additional capacity over a
standard signalized intersection and provides a direct travel path for main street crossing
movements. The modified CFI was used for the “middle” intersections JDB analysis which
includes two stage left turns for the JDB approaches only. In this case, the side street left turns
would operate like those at a standard intersection. This reduces the footprint of the
intersection over a standard CFI, causing fewer property impacts.
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Superstreet
0
0
-2
0
-2
-2
0
-5

-11
-1.38

Modified CFI
0
2
2
0
2
-2
0
2

6
0.75

3-13
sum
average

-2
-1.00

Minor Deficiency (-2)
Significant Deficiency (-5)

-6
-0.86

-4
-0.57

No Difference (0)

-2
-2
0
-2
0
0
0

-2
-1.00

-2
0

4
2.00

2
2

0
-2
0
-2
0
0
0

-2
-1.00

-2
0

0
0.00

0
0.00

-2
0

-2
2

2
-2

Goal 5: Develop effective corridor recommendations while minimizing adverse impacts
0
Parcel impacts and right-of-way costs
-2
Construction costs
2
Operating costs
-2
Number of businesses, homes, and developments displaced
-2
Constructability / maintenance of traffic
0
Economic implications of future development
0
Environmental / permitting
sum
-4
average
-0.57

Goal 4: Support Town’s urban development pattern objectives
Supportive of Town’s future land use plan
Supportive of development proposals currently under consideration

Goal 3: Maintain or enhance safety of corridor
Potential for reduction of crash rates (total conflict points)
Potential for future crashes (conflict points not protected by signal phase)
sum
average

Goal 2: Connect the community through the use of alternative travel modes, including transit, pedestrian and bicycle
-5
5
5
Unprotected pedestrian conflicts for JDB crossing
-5
0
0
Distance for crossing JDB
0
0
0
Number/spacing of pedestrian and bicycle connections across JDB
-2
2
2
Major destinations connected via bicycle and pedestrian paths
-5
0
0
Quality of bicycle/pedestrian experience
0
0
0
Ability to accommodate transit serving destinations on or near JDB
sum
-17
7
7
average
-2.83
1.17
1.17

Goal /
Roundabout
Performance Measure
Goal 1: Balance local access needs with travel on JDB
0
Potential for induced demand - Increased VMT & VHT versus no-build
0
Queuing and delay on JDB
-5
Queuing and delay on side streets
0
Travel time along JDB from Houston Northcutt to Venning (year 2030)
-5
Travel time from JDB to/from key destinations via frontage roads
2
Route to access businesses and other key destinations from JDB
0
Number/spacing of road connections across JDB
-5
Travel time for local connections across JDB
sum
-13
average
-1.63

Table 8
Comparison of Performance Measures for Potential Improvement Options
JDB at Middle Intersections (Dragoon Drive, Shellmore Blvd and Anna Knapp Blvd)

Minor Benefit (+2)
Significant Benefit

6
0.86

2
0
0
2
2
0
0

-4
-2.00

-2
-2

0
0.00

0
0

0
0.00

0
0
0
2
-2
0

4
0.50

0
0
0
0
2
2
0
0

Six-Lane
Signalized
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Table 9
Comparative Evaluation Results for JDB “Middle” Intersections
Basis for
Comparative
Analysis

Score
Average

Average of
Goal
Averages
Average of
Key Mobility
/ Safety
Measures

Overall
Rank
(1=best,
6 = worst)
Average
Overall
Rank
(1=best,
6 = worst)

Roundabout

Improvement Option
Modified
Superstreet
CFI

Six Lane
Signalized

-1.21

0.07

-0.01

-0.13

4

1

2

3

-2.78

1.44

0.00

0.44

4

1

3

2

The six lane signalized option provides satisfactory mobility, while the Superstreet results in
poor operations during the PM peak hour. In addition, the Superstreet requires large medians
or “bulb outs” for large truck turning movements. The six lane signalized option creates a larger
path for pedestrians to cross, when all turns lanes are included.
Implementation of any of the signalized options will require appropriate coordination of the
signalized intersections to allow traffic entering in a uniform pattern from either end of the
corridor to travel with a minimum of stops and delay. The platooning of vehicles as they travel
through intersections also increases intersection efficiency. Both the modified CFI and 6-lane
signalized arterial are projected to operate below capacity. Therefore, significant delay and
queuing are not anticipated with these concepts.
The roundabouts perform poorly against all goals and the mobility / safety measures due to the
resulting queuing and increases in travel times, and negative impacts to bicycle / pedestrian
mobility and safety.
Local Circulation System
The local circulation system in the vicinity of JDB includes the north and south frontage roads,
as well as the road network extending to Mathis Ferry Road to the north of JDB and Coleman
Boulevard / Chuck Dawley Boulevard to the south of JDB. Currently, the intersections of both
the north and south frontage roads with Houston Northcutt, Dragoon,6 Shelmore, Anna Knapp
and Bowman Roads are currently side street stop controlled.
Future travel demand and intersection volumes for the 2030 horizon year were also derived for
the intersections comprising the JDB local circulation system intersections. As with the JDB
“bookend” and “middle” intersections, several potential improvement options were screened for
these intersections. Primary emphasis was placed on traffic operations, as well as vehicular
and bicycle / pedestrian access and connectivity.
6

Dragoon Drive forms a T-intersection with JDB and does not intersect the north frontage road.
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The potential improvement options considered for the local circulation intersections include:
•
•
•
•

Single and multilane roundabouts
Stop control
Signalization
Access management techniques including use of medians to prohibit select turning
movements

A traffic operations analysis was performed at key locations to determine the potential control
options for each intersection. This analysis indicated that any of the potential control options
are compatible with the local circulation system, provided:
•
•

Roundabouts are separated a sufficient distance from JDB to prevent signalized
intersection queues from spilling back into the roundabouts.
Traffic signals are installed only where they are warranted based on the criteria in the
Manual On Uniform Traffic Control Devices (MUTCD) by the Federal Highway
Administration (FHWA). Analysis should be based on existing or anticipated traffic
volumes due to existing or committed development at locations.

The results of this evaluation indicate that use of roundabouts is potentially compatible with the
frontage road intersections with the JDB sidestreets (Houston Northcutt, Dragoon, Shelmore,
Anna Knapp and Bowman Road). In these areas, use of roundabouts could provide enhanced
operations and safety without the need for additional traffic signals at close intervals. Figure 7
shows compatible intersection operations for the local circulation network.
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4.

Recommendations

Section 3 provides a comparative evaluation of the primary study intersections (“bookend” and
“middle” intersections) against the study goals and evaluation measures. Although the primary
study intersections have been the focus of the JDB Mobility Study, a thorough assessment of
the entire local roadway network has also been completed as part of the Study.
To move forward, a “package” of recommended improvements has been developed that are
both consistent and responsive to the goals and performance measures discussed in detail in
Section 3. Five key considerations have been identified to summarize the information into a
decision context. The study results are summarized for each of the five considerations to
provide a decision framework for the Town of Mount Pleasant. The “package” of recommended
improvements is presented at the conclusion of this section.

Consideration 1: Enhance mobility within JDB corridor
The technical analysis indicates the advantages of grade separation at the JDB “bookend”
intersections, and six lane widening with signalized or modified continuous flow intersections
(CFI) at the JDB “middle” intersections. The roundabout option was ranked last for both the
“bookends” and “middle” intersections compared against all study goals/evaluation measures as
well as the key mobility/safety evaluation measures. The study analysis indicates that grade
separation of the two bookend locations would minimize queuing, delay and travel times both
along JDB and also the side streets.
Six lane widening as needed for signalized intersection operations/auxiliary turning lanes or a
modified CFI at the “middle” intersections would provide an opportunity to fine-tune operations
by adjusting signal timing to favor certain intersection movements over others. This timing
flexibility would be beneficial to traffic operations along both the sidestreets and JDB mainline as
projected traffic volumes at the three JDB “middle” intersections are expected to vary during the
horizon year.
The implementation of three lane roundabouts along JDB would be new and experimental at
best, not only within South Carolina but the United States. The technical analysis from the JDB
Mobility Study has likely underestimated future congestion along JDB and at the intersecting
side streets based upon expert opinions of the various operations models employed. Further,
delays at roundabouts along JDB would likely also impact intersections upstream.
It should be noted that some states, including New York, have set maximum volume limits of
6,000 vehicles per hour when determining the potential implementation of roundabouts – the
future projected entering traffic volumes along JDB at the “bookends” averages 8,100 vehicles
per hour, well above this threshold. The “middle” intersection’s traffic volume averages 6,800
vehicles per hour, above this threshold, as well.
Consideration 2: Ensure access to local business owners and residents
Accessibility to local businesses and residential neighborhoods has been one of the major
comments received through the study’s outreach efforts. The study results indicate that
sidestreet congestion at the “bookend” intersections would be minimized with the grade
separation option and comparatively worsen with the three lane roundabout option at these
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locations. Similarly, the study results indicate that congestion along the local roadway network
(including access to/from frontage roads) would be negatively impacted from the roundabout
option (for both “bookends” and “middle” intersections).
The grade separation improvement at the “bookend” intersections and either the modified CFI or
six lane widening as needed for signalized intersection operations/auxiliary turning lanes at the
“middle” intersections would require minimal modification to the existing frontage road system.
Specific frontage road recommendations are discussed under the JDB Mobility Study
Recommendations sub-section below.
The intersection of Magrath Darby would be converted to “right-in / right-out”, with prohibited
north-south movement. This would be required due to geometric design and traffic operational
implications resulting from the proximity of this intersection to the ramps from the Ravenel
Bridge and to the JDB intersection with Houston Northcutt Boulevard. Further, access to
Magrath Darby Boulevard would not be diminished with full access remaining on the south via
Coleman Boulevard and on the north via Mathis Ferry Road.

Consideration 3: Ensure safe and effective pedestrian connectivity
Grade separation at the “bookend” intersections, and modified CFIs or signalization at the
“middle” intersections would provide the best opportunities for bicycle and pedestrian crossing
along JDB. The three lane roundabouts would need to have pedestrian signalization to allow
safe pedestrian crossings, particularly to accommodate the elderly, young, and physically
disabled (including the visually impaired). Pedestrian signalization of three lane roundabouts
would need to be placed at great distance (approximately 800 feet) from the roundabouts to
minimize impacts to traffic operations, thereby worsen pedestrian connectivity across JDB.
Pedestrian signalization for the roundabout option would also ultimately diminish traffic
operations along JDB.

Consideration 4:
users

Enhance the safety, efficiency and effectiveness of the corridor for all

JDB is a major north-south corridor within South Carolina that connects not only Mount Pleasant
neighborhoods to one another, but also the Town to regional destinations both to the east and
west. The mix of users on this vital corridor includes single-occupant vehicles as well as truck
traffic serving local and regional destinations. Incoming truck traffic is necessary to ensure the
Town’s retail facilities can operate, as well as serving trucking operations within the Town and
beyond.
The operational ability of large trucks and vehicles is a major concern for JDB. Various
improvement options analyzed indicate potential negative impacts associated with
accommodating large truck traffic. Specifically, the roundabout and Superstreet options would
greatly impact traffic operations along JDB. Within a roundabout, large trucks would need to
use the inside lane to take advantage of the truck apron. Weaving of these trucks before and
after the roundabout would negatively impact traffic operations. Additionally,
deceleration/acceleration of trucks through the roundabout would also negatively impact
capacity. Superstreet options would require a 60-foot median or bulbouts to accommodate
truck turning movements.
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Although the rate and severity of crashes would be minimized with the roundabout option
(versus signalization), the likelihood and impact of truck incidents within the roundabout could
greatly impact both corridor and local network operations. Finally, potential evacuations and
emergency medical response (EMS) responders would be negatively impacted by the likely
congestion of three lane roundabouts at the “bookends.”
Consideration 5: Support the Town’s urban development objectives
The recommended grade separation concept for the “bookend” intersections and modified CFIs
or six lane widening with signalization at the “middle” intersections would support the Town’s
urban development objectives in several ways by providing:
•
•

The best access to businesses and services for bicyclists, pedestrians, transit as well as
single-occupant vehicle (SOV) travel.
A safe and pleasant pedestrian experience that would likely be enhanced with
pedestrian-scale lighting and other urban design elements such as landscaping and
wide sidewalks. Bicycle lanes could also be considered along the intersecting
sidestreets to enhance multimodal connectivity.

Implementation of the recommended options (grade separations at the “bookends” and either
modified CFIs or six-lane widening with signalization for the “middle” intersections) would
support several key principles of “New Urbanism”. Several elements from the Congress for
New Urbanism’s (CNU) charter are cited below, followed by the relevance to the JDB Mobility
Study.
•

CNU Charter: Corridors are regional connectors of neighborhoods and districts; they
range from boulevards and rail lines to rivers and parkways.
JDB Mobility Study: The JDB corridor serves many different travel needs ranging from
local (within Mount Pleasant) to regional. The JDB Mobility Study has shown that based
upon the Town’s projected growth, future travel demand along JDB will need to continue
to accommodate both local and regional travel.

•

CNU Charter: The development and redevelopment of towns and cities should respect
historical patterns, precedents, and boundaries.
JDB Mobility Study: The Town of Mount Pleasant has for years been a leader in
progressive planning policy and implementation, both within SC and the southeastern
US. Redevelopment efforts along Coleman Boulevard and historic Mount Pleasant
have included the adoption of zoning overlays, and increased focus upon multimodal
travel needs. Coleman Boulevard designation was changed from US 17 to US 17
business when JDB was constructed. One reason for this designation change was to
preserve the historic, environmental and business “heart” within Mount Pleasant,
including the Shem Creek area. JDB was constructed years ago as a means to
preserve these elements, and remove the less desirable thru traffic (including trucks)
from this portion of the town. Thus, for many, the Coleman Boulevard corridor is
considered Mount Peasant’s “Main Street”.
New infill development and redevelopment along JDB and the mature portions of Mount
Pleasant (west of I-526) have been a consideration throughout the JDB Mobility Study.
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Such development/redevelopment activities are certainly encouraged by the vast
majority of residents and business owners within Mount Pleasant with the anticipation
that these efforts may:
o
o
o
o
o

Improve housing choice options for residents, including the creation of mixed-use
(“live, work, and play”) oriented development,
Reduce the need for auto-dependent travel with the creation of enhanced bicycle
and pedestrian-oriented development,
Preserve the existing “civic capital”, neighborhoods, and environmental
resources invaluable to the sustainability of Mount Pleasant,
Improve the economic viability of the Town, and
Improve overall quality-of-life for residents, business owners and visitors.

However, the need for JDB to serve both local as well as regional travel demands must
remain a primary consideration. As such, this does not preclude the development of an
interconnected network of streets using the Town’s existing local circulation network. As
previously discussed, redevelopment along existing corridors (such as Coleman
Boulevard) provide an excellent opportunity for continued redevelopment efforts. Other
activity centers (both existing and emerging) such as the new development at Patriot’s
Point and the expanding East Cooper Regional Medical Center complex would also be
best served through the recommendations cited above. Most importantly, JDB would
remain a vital corridor serving local, regional and statewide multimodal demands, but in
a context supportive of the Town’s development and redevelopment objectives.
The viability of boulevards within or connecting existing/future activity centers would be
much greater in comparison to a boulevard concept along JDB. In other regions and
cities with boulevards (including the Eastern Parkway and Ocean Parkway in Brooklyn,
and The Esplande in Chico, CA), there are parallel facilities and an extensive “grid”
system of interconnected streets in place. All of these existing boulevards share the
same characteristic in that they are not the sole facility for travel through the local region.
In the case of JDB, there are limited parallel facilities for which to accommodate the
growing travel demands.
JDB Mobility Study Recommendations
Recommendations for the JDB Mobility Study were developed based upon the results of the
comparative evaluation presented in Section 3, supported by the information within the technical
analysis and public outreach supplement documents.
Intersection Recommendations
Table 10 presents the improvement recommendations for the JDB “bookend” intersections,
“middle” intersections, and other key intersections within the local circulation network.
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Table 10
Intersection Recommendations
Intersection Location
JDB “Bookend” Intersections
• Houston Northcutt Boulevard
• Bowman Road
JDB “Middle” Intersections
• Dragoon Drive
• Shelmore Boulevard
• Anna Knapp Boulevard
JDB at Magrath Darby Boulevard
North frontage road at Magrath Darby Boulevard,
Houston-Northcutt Road, Shelmore Boulevard, Anna
Knapp Boulevard, and Bowman Road
South frontage road at Magrath Darby Boulevard and
Shelmore Boulevard
South frontage road at Bowman Road
South frontage road at Houston Northcutt Boulevard and
Anna Knapp Boulevard

Recommended Improvement Concept
Grade separation (4-thru lanes)
Six lane widening as needed for
signalized intersection operations /
auxiliary turning or
modified CFI
Right-in/right-out
Roundabout or
Signalization
Roundabout or
stop control
Stop control, right-in/right-out/left-in
Roundabout or
signalization

Frontage Road Recommendations
The relation and operations of the frontage roads to JDB is a key component to any
improvement at the JDB intersections. Mount Pleasant was forward thinking in the original
planning and construction of the JDB frontage roads in “bowing” them away from JDB to create
separate JDB side street/frontage road intersections.
The intersection recommendations presented above do not require relocation of any of the
existing frontage roads along JDB.
However, as travel demands along the side streets
increase over time, several design enhancements associated with the frontage roads may
provide benefits to mobility and accessibility, including:
•
•
•

Restriction of parcel access points along the JDB side streets between JDB and the
frontage road intersections to right-in and right-out only.
Signalization of JDB side street/frontage road intersections (when warranted based on
MUTCD criteria) or installation of roundabouts (refer to Table 10)
Relocation of frontage roads to increase spacing with JDB (e.g. frontage roads south of
JDB between Magrath Darby Boulevard and Houston Northcutt Boulevard; northwest
and southwest frontage roads at Bowman Road).

As redevelopment occurs along the corridor, any replacement of the frontage road with a
parallel back access road or relocation of the frontage road intersections further from JDB will
improve the overall traffic operations of the JBD intersection. Relocation of the frontage road
intersection along Houston Northcutt Boulevard south of JDB would be beneficial to provide
additional separation from JDB. In addition, relocation of the frontage road intersection along
Bowman Road south of JDB would provide needed separation of key movements; however,
adjacent wetlands at Shem Creek and adjacent residential development at this location would
need to be fully assessed prior to implementation this relocation. Therefore, modification to the
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frontage road intersection operations is recommended to prohibit left turns exiting the frontage
road (refer to Table 10). The section of frontage road south of JDB and east of Bowman Road
is recommended to be abandoned, as the majority of the access serves a single large parcel
with direct access to Bowman Road. Relocation of the frontage road north of JDB near
Bowman Road may have future benefits considering current expansion plans for the East
Cooper Regional Medical Center. Benefits regarding potential relocation of this north frontage
road would need to be determined through an evaluation of the overall medical center
expansion master plan. Figure 8 presents the frontage road recommendations along JDB.

Corridor Recommendations
As presented in Table 10, the segment of JDB between the two “bookend” intersections is
proposed to widened to six lanes, as needed for signalized intersection operations / auxiliary
turning. The frontage roads are recommended to remain as two-way, as presented above with
enhancements including bicycle lanes, wide pedestrian sidewalks and/or multi-purpose
pathways. All of these proposed elements would be feasible along this segment of JDB within
the existing 200-foot right-of-way; supplemental enhancements or recommendations that would
encroach upon the existing 200-foot right-of-way and result in additional costs/damages have
not been considered as part of this Study.

Corridor Design Speed Recommendation
Maintaining a consistent design speed along the JDB corridor is important to driver expectancy.
Retaining the 45 mph speed currently posted on the corridor is desired by Mount Pleasant to
promote safe operations and provide a community oriented environment. The grade, horizontal
alignment, clear zone, and shoulder should be designed to meet the 45 mph speed
requirements. Designing for speeds in excess of 45 mph should be avoided to take full
advantage of geometric constraints to speed. Signage, landscaping, and gateway treatments at
the bookends should indicate the transition from higher speed travel along I-526 or the Ravenel
Bridge to arterial travel along JDB within the Town of Mount Pleasant.

Supplemental Recommendations
In addition to the major project recommendations listed above, several design and aesthetic
improvements are also recommended for the JDB corridor and surrounding local circulatory
network. Table 11 presents these supplemental recommendations.
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Table 11
Supplemental Recommendations
Element
Road Network
Enhancements
Pedestrian
Network
Enhancements

Recommended Improvement
•
•

Develop grid network of interconnected streets
Encourage use of frontage roads and backage roads

•

Construct sidewalks on all new roadways and eliminate ‘gaps’ in existing
system
Construct wide (up to 12’) sidewalks in areas with higher pedestrian traffic
Consider additional pedestrian connections across JDB, including humps
(raised JDB), tunnels and/or pedestrian bridges to provide mid-block
crossings and link related land uses as redevelopment occurs
Enhance pedestrian pathing/routing network parallel to JDB
Provide pedestrian enhancements in high pedestrian activity areas,
including lighting, landscaping, sidewalk furniture, and aesthetic
construction materials
Clearly designate pedestrian crossings with pavement markings, signage,
and signal phases as appropriate

•
•
•
•
•

Bicycle Network
Enhancements

•
•
•

Transit System
Enhancements

•
•
•

Aesthetic
Enhancements

•
•
•

Construct bicycle lanes where appropriate on new and existing roadways
(directional bicycle lanes should be four feet wide, or six feet wide if
adjacent to parallel parking facilities)
Enhance Town’s existing multi-purpose path system (including Ravenel
Bridge) to form an inter-connected network
Install adequate bicycle racks near transit stops and multimodal transfer
locations
Consider use of bus pullouts for access to parallel pedestrian network along
adjacent frontage roads near intersections and at mid-block activity areas
Consider use of signal-preemption for transit vehicles or queue jumping
applications
Provide transit system user amenities (shelters, trash receptacles, way
finding, etc.)
Maximize use of aesthetically-based construction and finishing materials
Maximize use of landscaping (including hardscapes) to reduce visual and
audible impacts
Create a pedestrian oriented environment at high pedestrian activity areas
near the grade separated or at-grade intersections

Construction Cost of Improvements
Construction cost estimates were completed for the each of the improvement options
recommended for JDB corridor including the two “bookend” and three “middle” intersections.
The total construction costs are estimated at $71.8 million (2005 costs), which exclude optional
frontage road improvements and maintenance costs. Assuming annual construction cost
increases of 6-8 percent, the total construction, design and construction management costs in
five years are estimated between $96.1 and 105.5 million (2011 costs – not including optional
frontage road improvements). Appendix E presents the detailed construction cost estimates for
the JDB recommended improvements.
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Appendix A – Glossary
Average Daily Traffic (ADT): A measure of traffic. The average number of vehicle trips
generated over a specific time period7.
Berkeley-Charleston-Dorchester Council of Governments (BCDCOG): One of South
Carolina's 10 Regional Planning Councils, the Berkeley-Charleston-Dorchester Council of
Governments' primary objectives are to assist local governments develop local and regional
plans within the tri-county region, as well as providing local governments with planning and
technical support to improve the quality of life in the region.
“Bookend” Intersection: Intersections of JDB with Houston-Northcutt Boulevard and Bowman
Road
Boulevard: Referring to a multi-way corridor with tree-lined green space, and with separate
“realms” for through traffic and for slow-paced vehicular-pedestrian movement.8
Braid: A design feature where two nearly parallel ramps must cross each other and use a grade
separation to avoid weaving or crossing. Most often this occurs when an on-ramp from one
nearby interchange is braided to avoid interfering with an off-ramp for the next one.
Charleston Area Transportation Study (CHATS): An area covering approximately 800 square
miles. Generally, the study area contains all the land expected to be urbanized within the next
20 years. It now consists of portions of all three counties in the BCD Region (see BCDCOG),
including: Summerville and surrounding areas, Goose Creek, Hanahan, Daniel Island, North
Charleston, Charleston, and all land between Mt. Pleasant & Wadmalaw Island
Continuous Flow Intersection (CFI): A CFI removed the conflict between left-turning vehicles
and oncoming traffic by introducing a left-turn bay placed to the left of oncoming traffic.
Vehicles access the left turn bay placed to the left of oncoming traffic. Vehicles access the leftturn bay at a midblock signalized intersection on the approach where continuous flow is desired.
CFI, Modified: A conventional CFI design, except the side streets do not have the left-turn bay
to the left of the oncoming traffic, and signal locations at the main street are moved to opposite
corners of the intersection from the standard CFI.
Delay: The increased travel time experienced due to circumstances that impede a desirable
movement of traffic9.
Evaluation Measures: A matrix or “menu” of metrics that can be used to gauge progress
toward various transportation goals
Improvement Option: A potential intersection design analyzed for the JDB Mobility Study,
which include grade separations, roundabouts, CFIs, Superstreets, and six or eight lane
widenings with signalization. Sometimes referred to as concept alternative.
7

Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
Jacobs, MacDonald and Rofe, The Boulevard Book
9
Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
8
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Goals: A desired state of affairs of a system; in this case a transportation system. Goals are
developed through a consensus process involving all stakeholders relevant to transportation.
Grade Separation: The vertical separation of an intersecting transportation facility. Adding
ramps to a grade separation, providing access from one road to another, creates an
interchange. As part of the JDB Mobility Study, many have referred to this concept as the
“overpass” or “fly-over” concept.
LOS: Roadway level of service (LOS) is a stratification of travelers' perceptions of the quality of
service provided by a facility. Similar to a student’s report card, LOS is represented by the
letters "A" through "F", with "A" generally representing the most favorable driving conditions and
"F" representing the least favorable.
“Middle” Intersection : Intersections of JDB with Dragoon, Shelmore and Anna Knapp
Model, Travel Demand: Travel demand models have specific analytical capabilities, such as
the prediction of travel demand and the consideration of destination choice, mode choice, timeof-day travel choice, and route choice, and the representation of traffic flow in the highway
network. These are mathematical models that forecast future travel demand based on current
conditions, and future projections of household and employment characteristics. Travel demand
models were originally developed to determine the benefits and impact of major highway
improvements in metropolitan areas. Travel demand models only have limited capabilities to
accurately estimate changes in operational characteristics (such as speed, delay, and
queuing).10
Model, Microsimulation: Microscopic models simulate the movement of individual vehicles
based on car-following and lane-changing theories. Typically, vehicles enter a transportation
network using a statistical distribution of arrivals (a stochastic process) and are tracked through
the network over small time intervals (e.g., 1 second or a fraction of a second). Typically, upon
entry, each vehicle is assigned a destination, a vehicle type, and a driver type. Computer time
and storage requirements for microscopic models are large, usually limiting the network size
and the number of simulation runs that can be completed.11
Model, Traffic Operations (Macroscopic): Traffic operations (macroscopic) simulation
models are based on the deterministic relationships of the flow, speed, and density of the traffic
stream. The simulation in a macroscopic model takes place on a section-by-section basis rather
than by tracking individual vehicles. Traffic operations/macroscopic simulation models were
originally developed to model traffic in distinct transportation subnetworks, such as freeways,
corridors (including freeways and parallel arterials), surface-street grid networks, and rural
highways.
Multimodal: Facilities serving more than one transportation mode
Peak Direction: Direction of higher demand during a peak commuting time12

10

FHWA, Traffic Analysis Toolbox – Volume I: Traffic Analysis Tools Primer, June 2004
FHWA, Traffic Analysis Toolbox – Volume I: Traffic Analysis Tools Primer, June 2004
12
Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
11
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Peak Hour: The hour in which the maximum demand occurs on a facility13
Peak Period: Period in which traffic levels rise from normal levels to maximum levels14
Queue: A line of vehicles or persons15
Roundabout: Roundabouts are a form of intersection control in common use throughout the
world. “Modern” roundabouts within the United States must include the following elements16:
• Traffic control Yield control is used on all entries. The circulatory roadway has no
control.
• Priority to circulating vehicles Circulating vehicles have the right-ofway.
• Pedestrian Access Pedestrian access is allowed only across the legs of the
roundabout, behind the
• yield line.
• Parking No parking is allowed within the circulatory roadway or at the entries.
• Direction of circulation All vehicles circulate counter-clockwise and pass to the right of
the central island.
Roundabout, Modern: The term “roundabout” is used throughout the JDB Mobility Study,
referring to the generally-accepted criteria of a modern roundabout.
Single-Point Urban Interchange (SPUI): A newer type of diamond where the diagonal ramps
are instead placed as close as possible paralleling the freeway, so that ramp traffic in effect
meets at a single point on the surface street directly below (or above) the freeway

Single Point Urban Interchange (SPUI)

Signalized Intersection: AN intersection characterized with a traffic signal to control traffic
operations (may refer to vehicular, pedestrian, or both)
Superstreet: The Superstreet concept prohibits side street traffic from traveling directly across
the intersection. Rather, the through movement is accomplished by turning right onto the major
facility (JDB in this case), turning left through a median crossover, and then turning right onto
the sidestreet.

13

Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
15
Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
16
FHWA. Roundabouts: An Informational Guide. 2000.
14
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Traffic Circles: Refer to large diameter high speed “rotaries” (typically found in Northeastern
US cities), or small circles installed within existing curbing for traffic calming (i.e. “Seattle
circles”)
Tight Urban Diamond Interchange (TUDI): Closely spaced ramp intersections, typically within
250 ft [76 m] to 400 ft. [122 m] of each other, with side-by-side left turn lanes on the minor
highway that extend beyond the first ramp intersection. Special signal phasing allows queuing
of vehicles outside the ramp intersections and minimizes queuing of vehicles between the ramp
intersections.

Tight Urban Diamond Interchange (TUDI)

Traffic Volume: The number of vehicles on a roadway
Travel Time: The length of time it takes to travel between two points17
Volume to Capacity (V/C) Ratio: The ratio of demand flow rates to capacity for a given type of
transportation facility
Widening: Adding additional “thru” traffic lanes to existing “thru” lane configuration

17

Texas DOT and Texas Transportation Institute (TTI), Managed Lanes
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Modern Roundabout Examples in U.S.

Avon, Colorado

Clearwater, Florida

Bloomington, Indiana

Photos Courtesy of Kansas State University –
Center for Transportation Research & Training

Traffic Circles Examples

L’Arc de Triomphe
Paris France
Photos Courtesy of Kansas State University – Center for
Transportation Research & Training

This is a traffic circle and not a
modern roundabout
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Even Modern Roundabouts
Can Become Congested

The roundabout at Cross Island Parkway and William Hilton Parkway on Hilton Head Island
provides bypass lanes for right turns. When other movements are heavy, delays are incurred
as drivers must wait for a gap in circulating traffic to enter the roundabout.

As demand increases for a heavy movement, the roundabout is not able to allocate more time
to serve the increased demand. In this example, traffic backs through the adjacent signal
located about 1,000 feet upstream.
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Aesthetic Bridge Treatments

The Baltimore-Washington Parkway is a scenic byway in Maryland that uses stone walls to
allow bridges to blend into the natural environment. The arched concrete bridge span provides
adequate vehicle clearance while retaining the classic arched bridge shape.

At a larger scale, the same arched bridge span creates a classic bridge look, while stone
abutments blends with the natural environment.
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The varying color and texture of stone walls breaks up the visual monotony of long wall
sections, reducing their visual impact.

Mt. Vernon Parkway provides another example of how classic stone elements can provide and
aesthetically pleasing grade separated crossing.

Meritt Parkway in New York provides
and example of how feature grooves
and relief cast into concrete can
create visual elements to promote a
sense of space and openness.
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Other Aesthetic Bridge Treatments
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Other Aesthetic Bridge Treatments (Continued)

Belgian Block stone facing, decorative pillars with tile-work seal, aesthetic railing
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Other Aesthetic Bridge Treatments (Continued)

Duluth, Minn.
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Construction cost estimates were completed for the each of the improvement options
recommended for JDB corridor including the two “bookend” and three “middle” intersections.
The total construction costs are estimated at $71.8 million (2005 costs), which exclude optional
frontage road improvements and maintenance costs.
Construction Cost of Recommended Improvements
Intersection or Segment Location

Recommended Improvement Concept

“Bookend” intersection of Houston
Northcutt Blvd. at JDB
“Bookend” intersection of Bowman Road
at JDB
“Middle” intersection of Dragoon Drive at
JDB
“Middle” intersection of Shelmore
Boulevard at JDB
“Middle” intersection of Anna Knapp
Boulevard at JDB
JDB between “Bookend” intersections of
Houston Northcutt Blvd. and Bowman

Grade separation
(4-thru lanes)
Grade separation
(4-thru lanes)

Construction
Cost
Estimate
$27,000,000
$36,000,000
$1,500,000

Modified CFI

$1,500,000

Modified CFI

$1,500,000

Modified CFI
Auxiliary Lanes
(1.4 miles – excluding intersections)
TOTAL

$4,300,000
$71,800,000

Improvements to frontage roads are not required, but may provide benefit with increased redevelopment over time. An estimate for frontage road improvements (including curb and gutter,
drainage, parking, sidewalks and streetscapes) is approximately $1,200,000 per mile per
section of frontage road on one side of JDB. Although not required, an additional 12 feet of
right-of-way could also be obtained implement wider landscaped medians, thereby providing
aesthetic and enhanced safety benefits. The cost for the frontage road improvements with the
additional 12 feet of right-of-way (excluding costs for business relocations) is approximately
$2,300,000 per mile per section of frontage road on one side of JDB. Total frontage road
construction costs for the 2.1 miles between the two “bookend” intersections would be
$5,040,000 within the existing JDB right-of-way, and $9,660,000 with the additional 12 feet of
right-of-way.
The total construction, design and construction management costs are estimated at $71.8
million (2005 costs - not including optional frontage road improvements). Assuming annual
construction cost increases of 6-8 percent, the total construction, design and construction
management costs in five years are estimated between $96.1 and 105.5 million (2011 costs –
not including optional frontage road improvements). In addition to these construction costs are
costs for maintenance of the improvements:
•

Maintenance: The maintenance costs for the roundabouts are similar to that for a
standard intersection. Since separate pedestrian signals would be needed with the
multilane roundabout option, the annual operations and maintenance cost for signals at
a grade separation would be approximately the same at $7,000 per year for two signal
installations. The annual maintenance cost for bridges, at $0.05 per square foot per
year equates to $1,000 per year for the two recommended bridge installations.
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Implementation of the grade separations provides user benefits in terms of reduced delay:
•

•

The grade separated option reduces AM and PM peak period through movement delay
(three hours surrounding each of AM and PM peak hours) by 3,700 vehicle-hours per
day over the no-build condition for a user benefit of $15 million per year (assuming a
vehicle occupancy of 1.1 and a cost of $15/hour). As this data indicates, five years of
through movement delay benefits alone (assuming 2030 traffic volumes) are greater
than the recommended improvements construction costs.
The grade separated option reduces AM and PM peak period delay by 900 vehiclehours per day over the roundabout option for a user benefit of $3.8 million per year.
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