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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
Study Goal
The goal of this study was to comprehensively evaluate the
feasibility of multiple alternatives for providing a bicycle and
pedestrian crossing of the Catawba River, identify community
priorities and recommend alternatives based on these
priorities.

Alternatives Considered
A wide array of crossing alternatives were studied as follows:
• Existing NC 27 Bridge Road Diet
• Existing NC 27 Bridge Widening
• Utilize Existing Railroad Bridge
• New Location Bridge Adjacent/Parallel to Existing 		
NC 27 Bridge
• New Location Bridge North of Existing NC 27 		
Bridge (Single-Span and Multiple-Span Options)
• New Location Bridge South of Existing NC 27 		
Bridge (Single-Span and Multiple-Span Options)
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Community & Stakeholder Involvement
A 20-member Steering Committee comprised of stakeholders
from the municipalities and organizations shown below met
four times throughout the study to provide valuable input and
help guide the study process. Community input for the study
was gathered at a public workshop in conjunction with the
Mount Holly Comprehensive Bicycle Plan as well as a study
specific informational and interactive Open House event with
80+ attendees.

Community Priorities
Evaluation criteria were developed by the Stakeholder
Committee and prioritized by the public (highest priority to
lowest priority) as follows:
1. Desired Connectivity
2. Placemaking
3. Implementation Timeframe
4. Accessibility
5. Cost
6. Traffic Impacts

EXECUTIVE SUMMARY

Recommendations & Estimated Costs
Based on the results of the feasibility analysis and high ranking
community priorities of desired connectivity and placemaking,
the recommended alternative is a new location bridge south
of the existing NC 27 bridge connecting Tuckaseege Park to
the US National Whitewater Center (USNWC) via the future
Charlotte Water plant parcel. Per preliminary hydraulic
modeling results, an approx. 840-ft main-span bridge (similar
to the type shown to the right) may be required to comply
with floodplain development and environmental regulations.
The connection trail to the USNWC will require an additional
bridge over Long Creek. Probable construction costs for this
alternative range from $12M to $18M+ depending on allowable
span arrangement, selected bridge type and foundation
designs. This is the most accessible of the feasible alternatives
with parking nearby on both sides of the crossing.
Alternatively, if cost and implementation timeframe are the
highest priorities, the recommended alternative is widening
the existing NC 27 bridge to the north to provide a 10-ft to 12-ft
multi-use path at an estimated construction cost of $3M-$4M+.
However, ultimate desired connectivity to the USNWC for
this alternative is dependent upon the construction of Long
Creek Greenway (not currently funded) and/or construction
of approximately two miles of multi-use path along NC 27
and Belmeade Drive (including two at-grade rail crossings)

to Whitewater Center Parkway. Desired connectivity to
downtown Mount Holly will require construction of a multi-use
path connecting to the at-grade rail crossing on Elm Avenue,
after which users will utilize the existing sidewalk network. It is
estimated these connections on either side of the crossing will
increase project construction costs by $3M to $4M+. All costs
presented are construction costs in current market conditions.
Additional funding for design, permitting, real estate, inflation
and contingencies should be considered in determination of
overall project budget.

New Location Bridge
New Bridge Connection
NC 27 Widening Location
NC 27 Connection
Existing Trail
Proposed Trail
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INTRODUCTION

PROJECT BACKGROUND & OVERVIEW
Communities across the country have been placing
increased emphasis on integrating bicycling and walking
into transportation planning efforts. These communities
are realizing the benefits of providing facilities that make
walking and bicycling a viable means of transportation
for users of all ages and abilities. These benefits include
increased recreational opportunities and positive impacts
on public health and economic vitality.
In 2014, the City of Mount Holly submitted a bicycle
and pedestrian project to the Gaston Cleveland
Lincoln Metropolitan Planning Organization (GCLMPO)
for inclusion in the 2016-2025 State Transportation
Improvement Program (STIP). The project included a
proposed road diet/lane reduction (four lanes to three
lanes) on state route NC 27 to provide accommodations
for bicyclists and pedestrians on the existing bridge and
on-street parking in Mount Holly’s downtown.
In 2015, NCDOT Divisions 10 & 12, in conjunction with the
Charlotte Department of Transportation (CDOT) and the
Charlotte Regional Transportation Planning Organization
(CRTPO), expressed concern that the project could create
a traffic “bottleneck” at peak travel times. The project
remained in the STIP and was re-scoped as the EB-5749
Feasibility Study for a bicycle and pedestrian crossing
of the Catawba River, looking at all potential options to
achieve the desired connectivity across the river.

Regional Context
This study’s subject crossing also has significant
regional importance as it serves as a primary east/
west connection in the Carolina Thread Trail. The
Carolina Thread Trail, a regional vision developed by
fifteen counties across two states connecting millions of
citizens, currently has more than 1,600 miles of adopted
trail alignments. As shown in Figure 1.2, providing this
centrally located crossing is a vital component of the
overall connectivity of network.

Figure 1.1 - Designing for Users of All Ages & Abilities
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Figure 1.2 - Carolina Thread Trail Network Map
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STUDY GOALS & PROCESS
The goal of this study was to comprehensively evaluate
the feasibility of multiple alternatives for providing a
bicycle and pedestrian crossing of the Catawba River,
identify community priorities and recommend alternatives
based on these priorities.
The six-step study process included reviewing existing
planning efforts and existing study area conditions and
developing alternatives. After these alternatives were
analyzed for fatal flaws and vetted through the Steering
Committee, they were presented to the public for
review and input prior to comprehensive evaluation and
development of study recommendations.

Study Area
The crossing study area is defined as the reach of the
Catawba River between Mountain Island Dam and the
I-85 bridge crossing as shown in Figure 1.4.

6-STEP FEASIBILITY STUDY PROCESS

1
DEFINE STUDY GOALS & STUDY AREA

2
REVIEW OF PREVIOUS PLANNING EFFORTS

3
EXISTING CONDITIONS ASSESSMENT

4
ALTERNATIVES DEVELOPMENT & ANALYSIS

5
COMMUNITY & STAKEHOLDER OUTREACH

6
ALTERNATIVES EVALUATION &
PRIORITY RECOMMENDATIONS

Figure 1.3 - Aerial View at US National Whitewater Center
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Crossing Study Limits

Figure 1.4 - Study Area Map
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SUMMARY OF PRIOR STUDIES

EXISTING PLANS / PRIOR STUDIES
A review of approved plans and planning documents
relating to the study area was performed. All plans
consulted are listed in the table below and a summary of
the most relevant findings is provided.

Plan Name

Agency

Year

Mount Holly Strategic Vision
Plan Update

City of Mount
Holly

2018

2045 Metropolitan
Transportation Plan

GCLMPO

2018

2045 Metropolitan
Transportation Plan

CRTPO

2018

Parks and Recreation Master
Plan

Gaston
County

2017

CLT Airport Commercial
Development Strategy

CLT Douglas
Airport

2017

2035 Comprehensive Land Use
Plan

Gaston
County

2016

Comprehensive Pedestrian Plan

City of Mount
Holly

2016

Pavement Condition Study

City of Mount
Holly

2016

Comprehensive State Rail Plan

NCDOT

2015

Bike Plan

City of
Belmont

2013

Catawba Area Plan

City of
Charlotte

2010

Carolina Thread Trail Master Plan
for Gaston County Communities

Carolina
Thread Trail

2009

Pedestrian Transportation Plan

City of
Belmont

2009

Strategic Vision Plan

City of Mount
Holly

2008

Parks and Recreation Greenway
Plan Update

Mecklenburg
County

2008

Catawba River Corridor Plan

City of Mount
Holly

2007

Mount Holly Strategic Vision Plan
(2008/2018)
The Mount Holly Strategic Vision Plan, which was
originally developed in 2008 and updated in 2018,
creates a community vision statement that emphasizes a
multimodal transportation system: “As we grow, we will
develop a safe and expanded transportation network
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while promoting active living through walking, biking, and
other recreational opportunities.”
The vision plan identified eight core values for Mount
Holly: small town character, natural environment,
visionary leadership, broad business base, efficient
transportation, and excellence in education.
From these core values, several community goals were
articulated. The most relevant include the Woods and
Water District, which would reinforce the City’s image
as an active living-friendly city by providing water’s
edge trails, parks and access points stretching from
Mountain Island Lake to Belmont. Another goal identified
is an expanded network of interconnected streets and
sidewalks that is safe and efficient for pedestrians,
bicyclists, and vehicles as the community grows.

Figure 2.1 - Mount Holly Strategic Vision Plan Update Cover

The vision plan also highlights market opportunities in
the context of the City’s core values, two of which are
directly related to a bike/pedestrian river crossing. The
plan recommends the City concentrate on establishing
a continuous trail system along the Catawba River and
Dutchman’s Creek in the proposed Woods and Water
District, including the possibility of a high-visibility
pedestrian bridge connecting Mount Holly with the
USNWC. As part of its recreation-themed marketing
efforts, the plan recommends the City promote an
environmentally conscious system of greenways and
alternative modes of transportation. Negotiations with
CSX Railroad to determine the availability of unused lines
for purchase by the City are specifically mentioned.

SUMMARY OF PRIOR STUDIES

Mount Holly Comprehensive Pedestrian
Plan (2013)
The Mount Holly Comprehensive Pedestrian Plan
identifies opportunities and challenges for improving
pedestrian connectivity throughout the City. A
connection between Mount Holly and the USNWC is
identified as a potential opportunity as well as improving
connectivity between Mount Holly, the riverfront, Belmont
Abbey and nearby communities to the south.
The plan proposes eight greenways in addition to
unspecified connector trails: the Catawba River
Greenway, Dutchmans Creek Greenway, East Gaston
Greenway, Fites Creek Greenway, Mount Holly-Belmont
Greenway, Stanley Creek Greenway, South Stanley Creek
Greenway, and Belmont Abbey-YMCA Trail. The plan also
includes a preliminary exploration of the feasibility of
improvements to NC 27 to enhance bike and pedestrian
access. Two design options that incorporate a two-way
cycle track on the NC 27 bridge are detailed.

Figure 2.2 - Mount Holly Comprehensive Pedestrian Plan Cover

Gaston County Parks and Recreation
Master Plan (2017)
The Gaston County Parks and Recreation Master Plan
is an update to the previous plan in 2007. It provides a
ten-year (2017-2026) vision to guide the decision-making
and actions of the Gaston County Parks and Recreation
Department, and includes a description of existing
conditions, accepted recreation standards, proposed
improvements and future recommendations. Connectivity
between local features is a dominant theme of the plan.
One of the key recommendations is that the County
expand opportunities for biking through the development
of a countywide greenway trail system, including paths
suitable for biking in existing and future parks as well as
encouraging NCDOT to develop roads with bike lanes
or wider shoulders to accommodate bikers. The plan
encourages the County to work with other stakeholders
to help promote and facilitate new bikeways throughout
the County. Incorporating pedestrian trails in all
parks as the County improves its park system also is
recommended.
Figure 2.3 - Gaston Co. Parks and Recreation Master Plan Cover
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Gaston County 2035 Comprehensive Land
Use Plan (2016)
The Gaston County 2035 Comprehensive Land Use
Plan establishes a guide to project and accommodate
changing dynamics that may occur during the next
20 years. The plan overviews existing conditions, local
and regional dynamics and future land use plans at the
countywide level as well as targeted smaller areas.
The plan identifies eight goals are identified in the
plan, the most relevant of which include encouraging
environmental recreation and multimodal transportation,
enhancing residents’ quality of life, and improving
the image of Gaston County with a focus on retaining
and attracting more young professionals. Specific
objectives to achieve these goals are to create greenway
connections between major recreational facilities,
increase connectivity between Gaston and Mecklenburg
Counties with a Catawba River crossing and connect trails
and greenways to residential areas.

Figure 2.4 - Gaston County 2035 Comprehensive Land Use Plan
Cover

c a r o l i na t h r e a d t r a i l
m a s t e r pl a n
fo r ga s to n c o u n t y
communities

Carolina Thread Trail Master Plan for
Gaston County Communities (2009)
The Carolina Thread Trail Master Plan for Gaston County
Communities calls for the integration of 265 miles of
existing and proposed trails into a comprehensive
countywide greenway network, as part of the overarching
goal of the Carolina Thread Trail to establish an
interconnected trail system throughout the 15-county
south-central North Carolina Piedmont and north-central
South Carolina. The public engagement process resulted
in a map of all trails recommended to be included in
local governments’ trail and greenway plans. Valuable
information on community stakeholders and potential
funding sources to be engaged during trail development
also is provided in the master plan.
Only one segment relevant to the bike/pedestrian river
crossing is identified as a first priority, which is from
NC 27 south to I-85 in Mount Holly. Secondary priority
segments include north of Mount Holly at NC 27 along
the Catawba River to the State Educational Forest and
from Belmont running north to Belmont Abbey College to
connect to the Mount Holly Greenway. Several members
of the public mentioned the importance of a bridge
crossing the Catawba River and connecting Mount Holly
to Mecklenburg County’s greenway system.

january 2009

Figure 2.5 - CTT Master Plan for Gaston County Communities
Cover
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Belmont Bike Plan (2013)
The Belmont Bike Plan provides recommendations
for expanding and improving bicycle transportation,
including specific policies, programs and a proposed onand off-street bikeway network.
The plan identifies proposed greenways that would
connect Belmont Abbey College with the Stowe YMCA,
as well as along the Catawba riverfront. In addition, the
plan mentions that the City of Belmont aims to develop
a rails-to-trail greenway along the former Piedmont and
Northern Railroad Line that extends from Woodlawn
Street to downtown Belmont.

Figure 2.6 - Belmont Bicycle Master Plan Cover

Belmont Pedestrian Transportation Plan
(2009)
The Belmont Pedestrian Transportation Plan provides
recommendations for pedestrian transportation
improvements based on past planning efforts, a full
public input process and research and analysis. This plan
identifies where greenways should be developed and
provides strategies to fill the gaps in the existing sidewalk
network.
The most relevant include improvements to the Carolina
Thread Trail Corridor along Main Street from Belmont
Abbey College in the north to the Belmont City limits on
Eagle Street to the south and west. Projects primarily
consist of intersection improvements, but also include
sections of new sidewalk and a potential widening of the
walkway over the I-85 bridge. The plan emphasizes the
importance of providing a safe pedestrian connection
from the regional trail system into downtown Belmont.

Figure 2.7 - Belmont Pedestrian Transportation Plan Cover
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Mount Holly Catawba River Corridor Plan
(2007)
The Mount Holly Catawba River Corridor Plan provides
an in-depth analysis of opportunities and challenges
facing the development of a greenway corridor along
the Catawba River as well as recommendations for
implementation. A detailed description and map of the
opportunities and challenges for each greenway segment
is provided.
Potential Catawba River crossings identified in the plan
include at Stowe YMCA, at Tuckaseege Park to the
Whitewater Center, south of East Charlotte Avenue,
and south of NC 27 on the existing rail bridge. An
overwhelming majority (84%) of respondents to a public
survey felt the bridge should be near Tuckaseege Park,
followed by being near NC 27, and near the Stowe YMCA
as a third choice. Participants thought the sections
closest to downtown and central Mount Holly should be
completed first, followed by the Industrial segment, South
Conservation lands, and Stowe YMCA segments. The plan
recommends developing the 13.2 miles of proposed trails
occur over four phases for a total cost of $5,896,890.
Figure 2.8 - Catawba River Corridor Plan Cover

GCLMPO 2045 Metropolitan Transportation
Plan (2018)
• 2025 Horizon Year Relevant Projects:
o Mount Holly Riverfront Greenway from Tuckaseege
Park to Catawba Avenue; Horizon Year 2025;
2018 cost $800,000 (2018-2027 STIP); Bike & Ped
o I-85 Widening from NC 273 to US 321; widen
to 8 lanes; SPOT status: Committed; 2018 cost
$257,509,000; Statewide; Highway (2017-2027 STIP)
• 2035 Horizon Year Relevant Projects:
o New route: Catawba Crossings from I-485 to NC
279; construct a new Boulevard on new location;
SPOT status: Holding Tank; 2018 cost $90,000,000;
Regional; Highway (Not committed in STIP)
o New route: “Belmont-Mount Holly Central
Loop” from US 29/74 (Wilkinson Boulevard) to 		
SR 2000 (Old Hickory Grove Road); Connect fourlane divided facility including bridge over I-85; 2018
cost $36,566,878; 2035 cost $51,202,457; Division;
Highway (Not committed in STIP)

2045 MTP

METROPOLITAN
TRANSPORTATION
PLAN

Adopted March 22, 2018

Figure 2.9 - GCLMPO 2045 Metropolitan Transportation Plan Cover
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City of Charlotte Catawba Area Plan (2010)
The City of Charlotte Catawba Area Plan defines the
vision and land use policies for the plan area, which is
generally bounded by the Catawba River in the west, NC
27 in the north, I-485 in the east, and I-85 in the south.
The document also provides specific direction to guide
future growth and development consistent with the
Centers, Corridors, and Wedges Growth Framework that
the City utilizes.
Land uses recommended in the study area include
park/greenway, residential, industrial, office, retail, and
mixed-use. As of the writing of this plan, there were no
bicycle facilities in the study area.

Mecklenburg County Parks and Recreation
Greenway Plan Update (2008)
The Mecklenburg County Parks and Recreation Greenway
Plan Update supports the recommendations from the
County’s 1999 Greenway Master Plan, with a focus on
implementing the greenway and trail system. The Plan
was updated in preparation for the comprehensive
Mecklenburg County Parks and Recreation Plan.
The participatory and technical process included a
comprehensive review of the County’s greenways and
trails program which yielded specific projects and
recommendations. Long Creek Greenway, which is
partially within the study area, is identified as a future
greenway and could potentially connect to a Catawba
River crossing.
In addition to five- and ten-year action plans for
implementing the recommendations, the Plan Update
also provides a summary of benefits and evaluations of
other peer trail programs and relevant regulatory policies.
While the Plan Update does not mention a bicycle or
pedestrian crossing over the Catawba River, one of the
goals is to improve connectivity to existing and proposed
greenway trail systems.

Figure 2.10 - Catawba Area Plan Cover

Mount Holly Comprehensive Bicycle Plan
(2019)
It is important to note that concurrent to this feasibility
study, the City of Mount Holly has been developing its
Comprehensive Bicycle Plan, which had not yet been
adopted as of the completion of this study.
Figure 2.11 - Mecklenburg Co. Parks and Recreation Greenway Plan
Update Cover
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EXISTING CONDITIONS ASSESSMENT

LAND USE

Existing Land Use

Siting the crossing near land uses that are used regularly
by large amounts of people are preferred for ensuring
maximum use. Current and future land uses must be
considered to help ensure the crossing location fits within
the community’s vision. A study area was defined that
encompasses area beyond the limits of the Catawba River
being considered in this feasibility study. The study area
is based on Census Tracts and includes a majority of the
Mount Holly city limits and a portion of Mecklenburg
County.

There is a wide variety of existing land uses along the
Catawba River within the study area. Along the Mount
Holly side, existing uses include agricultural, singleand multifamily residential, commercial and industrial.
Existing uses along the Mecklenburg County side include
open space/recreation, industrial, utilities and singlefamily residential. There also is a notable amount of land
classified as vacant.

Key Takeaway
Locating the crossing north of NC 27 or near the southern
bridge study limits would leverage existing recreational
areas used by community residents.

STANLEY

GASTON
COUNTY

MECKLENBURG
COUNTY
CHARLOTTE
MOUNT
HOLLY

LOWELL

MCADENVILLE

±

0

0.5

1

Figure 3.1 - Existing Land Use
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2 Miles

Existing Land Use, 2018
Parks and Open Space
General Commercial
Industrial
Mixed Use
Public / Institutional
Conditional District
Single-Family Residential
Multi-Family Residential
Downtown Residential
Agricultural
Parking
Transportation
Utilities
Vacant
Water
Study Area
Bridge Study Limits

EXISTING CONDITIONS ASSESSMENT

Future Land Use

Key Takeaway

Future land uses on the Mount Holly side of the Catawba
River are a mixture of parks and open space, industrial,
residential and commercial. Along the Mecklenburg
County side, proposed uses include parkland, industrial,
mixed-use, and single-family residential. There is ample
opportunity to connect recreational areas on both sides
of the river.

The possibility of connecting recreational areas north and
further south of NC 27 is expected to continue under the
future land use plans.

STANLEY

GASTON
COUNTY

MECKLENBURG
COUNTY

MOUNT
HOLLY
CHARLOTTE

Future Land Use, 2018
LOWELL

MCADENVILLE

±

0

0.5

1

2 Miles

Parks and Open Space
General Commercial / Lt. Industrial
Industrial
Mixed Use
Neighborhood Commercial
Public / Institutional
Residential < 12 D.U. / Acre
Residential > 12 D.U. / Acre
Study Area
Bridge Study Limits

Figure 3.2 - Future Land Use
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DEMOGRAPHICS

Population Density

A selection of demographic variables relating to
accessibility, equity and transportation choice were
analyzed to inform the siting of the bike and pedestrian
crossing. Block-group level demographic data from the
2012-2016 American Community Survey was used in
the analysis. Maps and summaries of the findings are
provided.

Population density is an important factor to consider as
it is preferable to connect areas that host a critical mass
of people. The river crossing should be located where
people are concentrated to maximize use. Along the
Catawba River, the largest concentrations of residents are
along the southern half for the Gaston County side and
the northern half for the Mecklenburg County side.

Key Takeaway
Given the similar, but opposite, density patterns along
both sides of the river, there is no optimal location for the
crossing based solely on population density.

STANLEY

GASTON
COUNTY

MECKLENBURG
COUNTY

MOUNT
HOLLY
CHARLOTTE

LOWELL

Population Density, 2016
People per Square Mile
MCADENVILLE

±

0

0.5

1

2 Miles

Figure 3.3 - Population Density
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Less than 500
501 - 1,000
1,001 - 1,500
1,501 - 2,000
More than 2,001
Study Area
Bridge Study Limits

EXISTING CONDITIONS ASSESSMENT

Population Change

Key Takeaway

Given the changes the Charlotte region has experienced
in recent years, it is important to consider not only where
people are today, but also where they will be in the future
based on recent growth trends. The population in areas
along both sides of the Catawba River north of NC 27
and near the southern bridge study limits have grown at
a faster rate than the area immediately south of NC 27, in
part due to the industrial uses located on the Mount Holly
side.

Locating the crossing north of NC 27 or near the southern
bridge study limits could maximize access from the areas
experiencing the most growth in recent years.
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Figure 3.4 - Population Change
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Households with Children

Key Takeaway

From a mobility and public health perspective, locating
the crossing near areas with high percentages of children
expands their opportunities for alternative forms of
transportation that promote physical activity. There is a
wide range in the prevalence of children in households
with the highest concentrations along the northern
segment of the Catawba River on the Mecklenburg
County side and in the southwest corner of the study
area. There are moderate shares of children in households
along both sides of the southern half of the river.

A crossing location north of NC 27 may provide access to
more children than locating the crossing south of NC 27.
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Figure 3.5 - Share of Households with Children
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Median Household Income

Key Takeaway

To ensure equitable access to community amenities and
alternative, free/inexpensive forms of transportation,
the range of median household income throughout the
study area is used to identify locations where opportunity
to promote equity can be maximized. As Figure 5.9
shows, median incomes along along the river vary widely,
ranging from low to high household income levels. The
areas with the lowest median household incomes are
concentrated in the southwest portion of the study
area while the areas with the highest incomes are in the
northwest and northeast.

A crossing location south of NC 27 where median
household incomes are lower would support a more
equitable distribution of community amenities,

STANLEY

GASTON
COUNTY

MECKLENBURG
COUNTY

MOUNT
HOLLY
CHARLOTTE

LOWELL

Median Household Income, 2016
MCADENVILLE

±

0

0.5

1

2 Miles

Up to $35,000
$35,001 - $45,000
$45,001 - $55,000
$55,001 - $65,000
More than $65,000
Study Area
Bridge Study Limits

Figure 3.6 - Median Household Income
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Households Below the Poverty Level

Key Takeaway

The share of households living below the poverty level is
another measure used to ensure the equitable siting of
community amenities. As Figure 5.10 demonstrates, three
of the four quadrants surrounding the Catawba River
have moderate levels of households living in poverty. The
northeast area on the Mecklenburg County side has the
lowest share of households below the poverty threshold.

Siting the crossing south of NC 27 could expand
transportation options and access to the new community
amenity for more households living in poverty.
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Figure 3.7 - Share of Households Below the Poverty Line
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Households with Zero Vehicles

Key Takeaway

Accessible bike and pedestrian infrastructure can
increase transportation options by supporting alternative
travel modes for households without access to a vehicle.
Figure 5.11 illustrates vehicle accessibility for households.
The Gaston County side of the river has the highest
shares of households without a vehicle—with more than
25% of households in the northwestern portion of the
study area— and between 10% and 25% in Downtown
Mount Holly and the area southwest. Vehicle ownership is
more prevalent on the Mecklenburg County side, with less
than 5% of households with no access to a vehicle along
the southern portion of the Catawba River.

The pattern of households without access to a vehicle is
generally similar throughout the bridge study limits so
there is no optimal location based on this variable alone.
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Figure 3.8 - Share of Households with Zero Vehicles
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Workers that Bike or Walk to Work

Key Takeaway

Similar to supporting households with zero vehicles,
taking into consideration workers that bike or walk to
work encourages the use of alternative transportation
modes to vehicles by improving connectivity. Figure
5.12 shows the percentage of workers over the age of 16
who walk or bike to work. Throughout a majority of the
project study area, no workers commute by bicycle or on
foot with the exception of pockets in the southwest and
northeast.

A location near the northern bridge study limits is the
only area that could support alternative commuting
modes for workers who currently walk or bike to work.
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Figure 3.9 - Share of Workers over 16 who Walk or Bike to Work
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TRANSPORTATION CONTEXT/
INFRASTRUCTURE INVENTORY
A wide variety of transportation modes are used to move
people and goods within and through the study area and
surrounding areas as outlined below.

Air Travel
Charlotte-Douglas International Airport is located to the
southeast of the study limits and serves as a regional
transportation hub with a multi-modal frieght yard. The
airport is currently undergoing multiple expansions to
keep up with increased passenger and freight demands.

Motorized Vehicles
NC 27 connects Mecklenburg County directly to
downtown Mount Holly. Northern access to downtown
Mount Holly is provided by NC 273 via the NC 16
bridge over Mountain Island Lake. Southern access to
downtown Mount Holly is provided by NC 273 via the
I-85 bridge over the Catawba River. These routes serve
a considerable number of commuters who live in Mount
Holly and work in the Charlotte Metro area.

Walking & Bicycling
Mount Holly and Mecklenburg County each have visions
for networks of connected facilities for bicyclists and
pedestrians for recreational and active transportation
purposes. As mentioned in Section 1, creating
connections between these networks will help realize the
regional vision of the Carolina Thread Trail.

Rail
CSX operated rail lines provide freight rail service in
the study area, including east-west connectivity via a
pair of bridges over the Catawba River and north-south
connectivity via a spur line to Lake Norman on the
western side of the Catawba River. Additionally, NCDOT
owns rail lines beginning on the western side of the
Catawba River running southeast to the cities of Belmont
and Gastonia.
Charlotte Area Transit System (CATS) has adopted an
alignment for the Silver Line (a future light rail passenger
service line from the Town of Matthews to the City of
Belmont) that will include stops in Uptown Charlotte and
at the airport.

Boat
Boat travel in the study area is primarily recreational
and is made possible via a variety of public and private
landing locations along the riverfront. Boat travel is
ultimately bound by Mountain Island Dam (approximately
3 miles north of NC 27) and Lake Wylie Dam
(approximately 24 miles south of NC 27).

Figure 3.10 - Roadway Network Context
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ALTERNATIVES IDENTIFICATION
A wide array of crossing alternatives were identified and
studied as follows:
•
•
•
•
•
•

Existing NC 27 Bridge Road Diet
Existing NC 27 Bridge Widening
Utilize Existing Railroad Bridge
New Location Bridge Adjacent/Parallel to Existing 		
NC 27 Bridge
New Location Bridge North of Existing NC 27 		
Bridge (Single-Span and Multiple-Span Options)
New Location Bridge South of Existing NC 27 		
Bridge (Single-Span and Multiple-Span Options)

CROSSING CONSIDERATIONS &
CONSTRAINTS
Floodplain/Floodway
The Catawba River is a FEMA studied stream and any
crossing construction will be subject to the applicable
floodplain development ordinances and regulations.
Flood risk information for this reach of the Catawba River
is shown in Figure 4.1. For the purposes of this study, it
was assumed that a “no-rise” in the 100-year floodplain
elevation will be required as there are inhabited structures
located within the existing 100-year floodplain boundary.
Preliminary hydraulic analyses were performed for
crossing alternatives to determine whether or not they
will create a rise in the 100-year floodplain elevation.
Detailed hydraulic analysis to ensure conformance with
floodplain development ordinances will be performed
during the design phase of the project.

Right-of-Way/Land Acquisition
In addition to the bridge crossing, right-of-way acquisition
will be required for the connections on either end. Length
of connection and impacted parcel values have the
potential to significantly impact overall project costs.

Topography
Existing topography is steep in areas along both sides
of the river. Beyond the bridge landing zones, the steep
topography may require retaining walls and/or elevated
boardwalk to ensure connections comply with US Access
Board Public Right-of-Way Accessibility Guidelines
(PROWAG), Americans with Disabilities Act (ADA)
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guidelines and provide maximum user accessibility.
Additionally, topography should also be considered when
evaluating potential landside construction access routes.

Federal Energy Regulatory Commission
(FERC) Boundary
As part of Duke Energy’s licensing agreement with
the Federal Energy Regulatory Commission (FERC)
for the Catawba-Wateree hydroelectric project, a
shoreline management plan dictates development/
construction along the shoreline in accordance with
normal maximum water surface elevations. For the Lake
Wylie Development, the normal maximum water surface
elevation is 568.4 feet (as shown in Appendix C). The
crossing alternatives were developed to not encroach
upon the boundary created by the 568.4 foot contour
and comply with the requirements set forth in the FERC
license.

Operational Impacts to Adjacent
Businesses/Landowners
All crossing alternatives need to consider potential
impacts to the operation of adjacent businesses/facilities.
Potentially impacted landowners/facility owners include,
but are not limited to, ReVenture Park, USNWC, CSX,
Charlotte Water, Duke Energy, American & Efird, the City
of Mount Holly and Clariant Corporation,

Jurisdictional Streams/Wetlands
Major jurisdictional streams along the study area include
Long Creek, Fites Creek and Dutchmans Creek in addition
to several unnamed tributaries of the Catawba River. Any
impacts to these streams, associated stream buffers or
wetlands must be coordinated with the US Army Corps of
Engineers (USACE) and applicable Mecklenburg County
and Gaston County agencies.

Existing & Planned Greenways
Siting the crossing to minimize impacts to existing
greenways and maximize connectivity to existing and
future greenways on both sides of the river will promote
usership. Using existing greenways to help achieve
desired connectivity may decrease project costs, as the
length of connection trails required may be minimized.

ALTERNATIVES DEVELOPMENT & ANALYSIS

Figure 4.1 - Study Area Flood Risk Information

39

ALTERNATIVES DEVELOPMENT & ANALYSIS

PRELIMINARY ANALYSIS OF
ALTERNATIVES
Alternative 1 - Existing NC 27 Bridge Road
Diet
To avoid impacts and costs associated with widening the
existing Catawba River bridge crossing or a new location
crossing, a potential road diet alternative (reducing the
number of travel lanes to provide space for bicycle and
pedestrian accommodations) was considered along
NC 27 between Highland Street (NC 273) in Mount
Holly and Belmeade Drive in Mecklenburg County. The
signalized intersection of Mt Holly Road (NC 27) at Mt
Holly-Huntersville Road (NC 273) also was included in the
analysis given the direct influence this signal plays in the
metering of traffic throughout the study area.

was only considered between these two intersections
where the cross-section currently varies from five lanes to
four lanes in the immediate vicinity of the bridge.
An active CSX rail line currently runs along the south
side of NC 27 west of the Catawba River in Mount Holly.
The rail line splits in the vicinity of the intersection at Lee
Street, with two tracks continuing to run south of—and
parallel to—NC 27 towards Mecklenburg County, along
with a separate spur line that splits to the north and
crosses NC 27 via a grade-separated crossing between N
River Street and the Catawba River. As shown in Figure
4.3, this grade-separated rail crossing is supported
by structural piers that separates the eastbound and
westbound travel lanes along NC 27.

NC 27 Corridor Background
NC 27 (also known as E Charlotte Avenue and Mt Holly
Road west and east of the Catawba River, respectively)
provides one of the four vehicular bridge crossings
over the Catawba River between Gaston County and
Mecklenburg County, and primarily serves commuters
between Mount Holly/northern Gaston County and
Charlotte/northern Mecklenburg County. As shown
in Figure 4.2, the cross-section along NC 27 varies
throughout the study area, generally between two lanes
and five lanes. The cross-section narrows to two-lanes
both west of Highland Street (NC 273) and east of
Belmeade Drive. Therefore, the reduction in travel lanes

Figure 4.3 - CSX Grade-Separated Crossing

2 Lane
4 Lane
5 Lane

Figure 4.2 - NC 27 Lane Configurations
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Planned Transportation Projects
Several planned transportation projects, each in separate
stages of planning and design, will likely alter future travel
patterns in the area when constructed. Three significant
planned projects are discussed and shown in the Figure
4.4.
I-85 Widening
NC 273 Widening

Highland Street (NC 273) Widening
Highland Street (NC 273) currently is being considered
for widening to a four-lane facility between A&E Drive
(where the current NC 273 widening project ends) to
Lanier Avenue in Mount Holly. The section between
Tuckaseegee Road and A&E Drive (U-3633) currently is
under construction. The section between A&E Drive and
Lanier Avenue is currently being reviewed for potential
funding as part of NCDOT’s strategic prioritization
process in preparation for the upcoming 2020-2029 STIP.
If funded, this project would likely add capacity to the
western limits of the EB-5749 study area where Highland
Street (NC 273) intersects NC 27.

Daily Traffic Volumes

Figure 4.4 - Planned Transportation Projects

I-85 Widening (I-5719)
NCDOT STIP project I-5719 plans to widen approximately
ten miles of I-85 from six to eight lanes in Gaston County
between US 321 (Exit 17) and NC 273 (Exit 27) and would
include upgrades to existing interchanges along this
stretch of I-85. Based on the current STIP (as of May
2019), I-5719 currently is funded for construction in fiscal
years 2021 to 2025. Given that I-85 is one of only four
vehicular connections across the Catawba River between
Gaston and Mecklenburg Counties, some portion of
commuter traffic along I-85 traveling between Gaston
and Mecklenburg Counties will likely instead use NC
27 (north of I-85) or US 74 (south of I-85) through the
construction duration of the I-85 widening project. This
would add volume to the existing traffic volumes along
NC 27 throughout the study area; however, consideration
also should be given to the traffic that will likely utilize
I-85 instead of NC 27 once the I-85 construction is
completed and capacity is added to I-85.

According to NCDOT staff, two-lane roadways generally
reach planning-level capacity around 18,000 vehicles
per day (vpd). Multilane roadways expected to carry less
than 18,000 vpd for a reasonable duration in the future
are typically considered good candidates for road diets.
Roadways carrying more than 18,000 vpd may need four
or more lanes to appropriately accommodate the volume
of traffic.
Based on available NCDOT 2017 annual average daily
traffic (AADT) data, NC 27 carries 18,000 vpd in the
vicinity of the Catawba River bridge. Given that this
volume is right at the general threshold for widening
a two-lane roadway, a detailed traffic analysis that
included peak-hour traffic volumes expected in 2028
was performed that considered potential road diet
alternatives along NC 27 between Highland Street (NC
273) and Belmeade Drive.
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Traffic Analysis
As previously noted, NC 27 is a two-lane roadway west
of Highland Street (NC 273) and east of Belmeade Drive,
with a cross-section that varies between four and five
lanes between the two ends. To provide bicycle and
pedestrian facilities along NC 27 across the Catawba
River, the removal of travel lanes in the section between
Highland Street and Belmeade Drive was considered.
Based on coordination with NCDOT, the reduced
capacity associated with the removal of lanes would
need to accommodate traffic for a minimum of 10 years.
Therefore, the road diet traffic analysis was based on
existing 2018 and horizon year 2028 volume projections
at the following study area intersections:
•
•
•
•
•
•

NC 27 (E Charlotte Avenue) at Highland Street 		
(NC 273)
NC 27 (E Charlotte Avenue) at Alexander Street
NC 27 (E Charlotte Avenue) at Lee Street
NC 27 (E Charlotte Avenue) at River Street
NC 27 (Mt Holly Road) at Belmeade Drive
NC 27 (Mt Holly Road) at Mt Holly-Huntersville 		
Road

As requested by NCDOT and City of Mount Holly staff,
previously collected peak-hour turning movement counts
were obtained at the study area intersections from the
City of Mount Holly and the City of Charlotte. The dates
and sources of the traffic counts are noted in the table
below.

PM peak hour traffic count data from the year collected
to calculate base 2018 and horizon year 2028 traffic
volumes.
Note that the 2028 traffic volumes developed for this
analysis considered historic background growth in the
study area; however, the volumes do not reflect the
potential temporary increase in traffic along NC 27 during
the construction duration of the I-85 widening project
(I-5719) as previously discussed.
A traffic evaluation was performed for the study area
intersections under 2018 and 2028 conditions for the
following laneage scenarios:
•
•
•
•

Existing Laneage
Road Diet Alternative 1 – one eastbound travel lane
and two westbound travel lanes
Road Diet Alternative 2 – two eastbound travel 		
lanes and one westbound travel lane
Road Diet Alternative 3 – one eastbound travel lane,
one westbound travel lane, and a center two-way
left-turn lane (TWLTL)

Note that a separate scenario was considered that would
convert one lane to a reversible lane to provide the
additional capacity required to process directional peakhour traffic, while also leaving space for the bicycle and
pedestrian facilities. This scenario was not progressed to
detailed analyses given the challenges associated with
the existing CSX bridge that includes piers that currently
separate the eastbound and westbound travel lanes.

Based on historic AADT growth between 2008 and 2016
and coordination with NCDOT and City of Mount Holly
staff, a 2% annual growth rate was applied to the AM and

Intersection

Traffic Count Date

Source

NC 27 (E Charlotte Avenue) at Highland Street (NC 273)

December 1, 2009

City of Mount Holly

NC 27 (E Charlotte Avenue) at Alexander Street

December 1, 2009

City of Mount Holly

NC 27 (E Charlotte Avenue) at Lee Street

December 2, 2009

City of Mount Holly

NC 27 (E Charlotte Avenue) at River Street

December 2, 2009

City of Mount Holly

NC 27 (Mt Holly Road) at Belmeade Drive

September 12, 2012

City of Charlotte

NC 27 (Mt Holly Road) at Mt Holly-Huntersville Road

July 31, 2018

City of Charlotte
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Figure 4.5 - Road Diet Alternative Laneage Scenarios
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As previously noted, the signalized intersection of Mt
Holly Road (NC 27) at Mt Holly-Huntersville Road (NC
273) also was included in the analysis given its direct
influence this signal plays on the study area, even though
the cross-section already narrows to only two lanes nearly
2,000 feet west of this intersection. As shown in Figure
4.6 reflecting the 2028 AM peak-hour SimTraffic analysis,
significant queuing was observed under the existing
laneage scenario along the eastbound approach of NC 27
at Mt Holly-Huntersville Road due to limited capacity for
the heavy eastbound right-turn movement.
Similarly, significant queuing also was observed during
the PM peak hour along the northbound approach of
NC 27 at Mt Holly-Huntersville Road under the existing
laneage scenario, which limited the volume of westbound

2028 AM Peak Hour SimTraffic
Simulation – Existing Laneage

Figure 4.6 - 2028 AM-Peak SimTraffic Analysis
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traffic entering the network. If the existing laneage at
this intersection was used in the alternatives analysis for
the road diet, the ability to determine the true impact to
traffic of the potential road diet alternatives would be
hindered. Though not included as part of the EB-5749
project, dual eastbound right-turn lanes along Mt Holly
Road (NC 27) were assumed to be constructed at Mt
Holly-Huntersville Road during both peak hours under
each alternative scenario.
Additionally, dual northbound left-turn lanes were
assumed to be in place during the PM peak hour under
each alternative scenario. Note that these improvements
are not planned nor funded, and were only included for
analysis purposes.
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Figure 4.7 - 2028 Road Diet Analysis Results

The results of the 2028 road diet alternatives analysis
are summarized in Figure 4.7. The figure compares the
2028 travel time (in minutes) expected for commuters
under each road diet alternative during two separate time
periods to travel from one end of the study area to the
opposite end (between Highland Street and Mt HollyHuntersville Road, and vice versa). The top comparison
reflects expected commuters traveling along NC 27 from
Mount Holly towards Charlotte (eastbound direction)
during the AM peak hour, while the bottom comparison
reflects commuter travel times expected along NC 27
from Charlotte towards Mt. Holly (westbound direction)
during the PM peak hour.
Removing one eastbound travel lane is expected to
increase the travel time along NC 27 from Highland Street
(NC 273) in Mount Holly to Mt Holly-Huntersville Road
in Charlotte by approximately five minutes (or 105%)
during the AM peak hour. This increase reflects the heavy
eastbound demand out of Mount Holly towards Charlotte
during the AM peak hour, requiring two eastbound travel
lanes to appropriately accommodate the 2028 traffic
volumes.

Removing one westbound travel lane increases the travel
time along NC 27 from Mt Holly-Huntersville Road to
Highland Street (NC 273) by approximately 1.5 minutes
(or 33%) during the PM peak hour. This increase reflects
the heavy westbound demand from Charlotte into Mount
Holly during the PM peak hour.
Detailed results of the road diet alternatives analysis,
including intersection level-of-service (LOS) and delay
calculations as reported by Synchro are included in the
Appendix.

Conclusion
The results of the traffic analysis were presented to
the steering committee on October 9, 2018. Given the
expected impacts to travel time shown through the
detailed traffic analysis, along with consideration for the
current and likely increase (due to I-5719 construction) in
daily traffic volumes as it relates to the general threshold
for a four-lane facility, a reduction in vehicular travel lanes
along the NC 27 bridge over the Catawba River through a
potential road diet was removed from further analysis.
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Alternative 2 - Existing NC 27 Bridge
Widening
Widening the existing 652-foot (six-span) NC 27 bridge
to accommodate bicycle and pedestrian facilities on
the north side was also analyzed. The existing bridge
typical section is shown in Figure 4.8. Bridge plans and
inspection reports for the existing NC 27 bridge are
shown in Appendix B.
Preliminary hydraulic analysis reveals the existing bridge
could be widened up to six additional feet without
creating a rise in the 100-year flood elevation. For the
purposes of this alternative, the existing five-foot sidewalk
space would be repurposed and joined with the additional
widening for a 10-foot multiuse path that is barrier
separated from traffic (no modifications to existing lanes,
median, or shoulders) as shown in Figure 4.9 Optionally,
a 12-foot multiuse path could be achieved by reducing
travel lane widths to 11 feet and 6 inches in conjunction
with the 6-foot widening previously described. Lane

width reductions will require lane tapers/shift at the
bridge approaches and may require additional bridge
deck work to ensure the crown point is outside of vehicle
wheel paths. Widening details in the design phase should
seek to limit impacts to the existing drainage system on
the bridge to ensure adequate drainage and minimize
costs associated with replacing the existing drainage
system. Any changes to travel lane width on NC 27 must
be approved by NCDOT. Temporary lane closures likely
will be required and may impact traffic operations during
construction.
This alternative will require a western connection via
the at-grade rail crossing at Elm Avenue as there is not
adequate width at the grade separated rail crossing on
NC 27. Desired connectivity to the USNWC will require
a connection trail of significant length along NC 27 and
Belmeade Drive, including two at-grade rail crossings.

Figure 4.8 - Existing NC 27 Bridge Typical Section

Figure 4.9 - Proposed Widened Bridge 10-ft Multi-Use Path Typical Section
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Alternative 3 - Utilize Existing Railroad
Bridge
A rails-to-trail option using one of the two existing rail
bridges located to the south of the existing NC 27 bridge
was studied. Coordination with NCDOT Rail Division
revealed the two bridges are both on active CSX rail lines
and are used regularly and will continue to be used for the
foreseeable future.
Additionally, the state of North Carolina has an existing
interest in purchasing one of the bridge crossings (should
it come up for sale) to restore passenger service to
connect to the line the State already owns on the west
side of the river connecting Mount Holly to the City of
Gastonia.
Given these findings, the likelihood of utilizing one of the
existing rail bridges for the purposes of this study are
minimal; thus the alternative was removed from further
analysis.

Figure 4.11 - Existing Rail Trestle from NC 27 Bridge

Figure 4.10 - Existing Rail Bridges
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Alternative 4 - New Location Bridge
Adjacent/Parallel to Existing NC 27 Bridge
Constructing a standalone bicycle/pedestrian bridge
parallel to the existing NC 27 bridge on the north side
also was studied. To maximize cost-effectiveness, the
first design analyzed for this alternative consisted of
constructing new piers in the same span arrangement as
the existing NC 27 bridge using prefabricated steel truss
spans with 12-foot-wide concrete decking. Preliminary
hydraulic analysis for this option resulted in a rise in
the 100-year floodplain elevation impacting multiple
dwellings.
To achieve a no-rise for an additional crossing in this
location, it is anticipated that an approximate 650-foot,
single-span (suspension, cable-stayed or similar) bridge
over the floodplain limits may be required. Suspension
and cable-stayed bridge designs can add significant
expense when compared to more common truss designs.
Alternative 4 also will create significant right-of-way
impacts to the privately owned boat landing on the
western side of the river.
Increased maintenance/inspection requirements for an
additional bridge at this location (as opposed to widening
as in Alternative 2) and significant connection trail lengths
for desired connectivity (similar to Alternative 2) are
additional considerations for Alternative 4.

Figure 4.13 - Example Truss Bridge Parallel to Roadway Bridge
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Figure 4.12 - Parallel Standalone Bridge Alternative (Facing East)
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Alternative 5 - New Location
Bridge North of Existing NC 27
Bridge (Single-Span and MultipleSpan Options)
Constructing a standalone bicycle/
pedestrian bridge in the northern reach
of the study area between NC 27 and
Mountain Island Dam also was studied as a
crossing alternative.
The floodplain width in this reach of the
river ranges from approximately 750 ft
to 1,450 ft. The majority of the eastern
shoreline is constrained by existing
residential developments, limiting potential
crossing locations. The western shoreline
has fewer residential structures, but is
constrained by existing rail right-of-way
that will require sharp turns for the western
bridge approaches. Based on these
constraints, the most feasible crossing
location for this alternative is south of the
Catawba River Plantation subdivision on the
land owned by ReVenture Park.
Preliminary hydraulic analysis for a 12-foot
wide multiple-span option in this location
resulted in a rise in the 100-year floodplain
elevation impacting multiple dwellings.

Railroad Tracks
Bridge Crossing
Connection Trails

Figure 4.14 - Flood Risk Information North of NC 27 & Alternative 5 Crossing

To achieve a no-rise for a crossing in
this location, it is anticipated that an
approximate 750-foot, single-span
(suspension, cable-stayed or similar) bridge
over the floodplain limits may be required.
Suspension and cable-stayed bridge
designs can add significant expense when
compared to more common truss designs.
Significant connection trail lengths for
desired connectivity will be required, similar
to Alternatives 2 and 4.
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Alternative 6 - New Location
Bridge South of Existing NC
27 Bridge (Single-Span and
Multiple-Span Options)
Constructing a standalone bicycle/
pedestrian bridge in the southern reach of
the study area between NC 27 and I-85 also
was studied as a crossing alternative.
The floodplain width in this reach of the
river ranges from approximately 840 ft to
1,840 ft. The northern end of the eastern
shoreline is constrained by existing ponds/
detention facilities in ReVenture Park, with
the remaining parcels on the shoreline
owned by Mecklenburg County (containing
the USNWC) and the City of Charlotte
(containing Charlotte Water’s Long Creek
Pump Station). The western shoreline
consists of industrial facilities, a City of
Mount Holly sewage treatment plant,
Tuckaseege Park, residential structures and
Tailrace Marina.
The City of Mount Holly sewage treatment
plant at Tuckaseege Park is planned to be
decommissioned as part of a project that
will construct and connect a new Charlotte
Water treatment facility on the east side
of the river to Mount Holly via sewer lines
bored beneath the river.
Based on these constraints, the most
feasible crossing location for this
alternative is just north of Long Creek
between the Mount Holly sewage treatment
plant and the City of Charlotte owned
parcel where the Charlotte Water treatment
facility will be constructed.

Existing Trail
Bridge Crossing
Connection Trails

Figure 4.15 - Flood Risk Information South of NC 27 & Alternative 6 Crossing

Preliminary hydraulic analysis for a 12-foot
wide multiple-span options in this location resulted in
a rise in the 100-year floodplain elevation impacting
multiple dwellings.
To achieve a no-rise for a crossing in this location, it is
anticipated that an approximate 840-foot, single-span
(suspension, cable-stayed or similar) bridge over the
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floodplain limits may be required. Suspension and cablestayed bridge designs can add significant expense when
compared to more common truss designs.
Additional consideration was given to security,
parking and operations needs at both the USNWC and
Tuckaseege Park when siting the crossing location and
connection trails for this alternative.

ALTERNATIVES DEVELOPMENT & ANALYSIS

Summary of Initial Findings
Based on the preliminary analysis of the developed
alternatives, initial findings are summarized as follows:
• Alternative 1 is not currently feasible based on
traffic impacts and is removed from further study
• Alternative 2 is feasible, but will require significant
lengths of new connection trail to achieve desired
connectivity
• Alternative 3 is not currently feasible based on
ownership and active rail line status and is removed
from further study.
• Alternative 4 is feasible, but may require a singlespan design and also will require significant lengths of
new connection trail to achieve desired connectivity.
• Alternative 5 is feasible, but may require a singlespan design and also will required significant lengths
of new connection trail to achieve desired connectivity.
Based on constraints, crossing location will not be far
from crossing locations in Alternatives 2 and 4.
• Alternative 6 is feasible, but may require a
single-span design and is contingent upon the
decommissioning of the water treatment plant on the
west side of the river.
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COMMUNITY & STAKEHOLDER OUTREACH

Figure 5.1 - Steering Committee Member Organizations

OVERVIEW
Community and stakeholder outreach was an integral part
of this feasibility study. The public was engaged at two
events, a study-specific public open house as well as a
public workshop for the Mount Holly Bike Plan, which was
being developed concurrently. Additionally, meaningful
input from a group of key stakeholders was received
throughout the duration of the study.

STAKEHOLDER ENGAGEMENT
A 20-member Steering Committee comprised of key
stakeholders from the municipalities and organizations
shown in Figure 5.1 met four times throughout the study to
provide valuable input and help guide the study process.

workshop. Attendees were asked to place color-coded dots
on a map to indicate popular trip origins, destinations, and
preferred location for a bicycle/pedestrian river crossing.
As shown in Figure 5.3, the most popular origins
(represented by green dots) were Tom Sawyer Lane and
the USNWC. The most popular destinations (represented
by red dots) included the USNWC, Downtown Mount Holly,
Tuckaseege Park, and Belmont Abbey. The area around
Tuckaseege Park and the existing railroad bridges were
the most desired crossing locations (represented by yellow
dots).

COMMUNITY ENGAGEMENT
Mount Holly Bike Plan Workshop
A public workshop for the Mount Holly Comprehensive
Bicycle Plan was held on September 25, 2018. The drop-in
workshop allowed attendees to participate in a series of
interactive stations, including a station focused on gathering
public input on a location for a bicycle/pedestrian crossing
of the Catawba River. Nearly 40 people attended the
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Figure 5.2 - Mount Holly Bike Plan Workshop
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Figure 5.3 - Origin, Destination and Crossing Location Activity Station Results
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PUBLIC OPEN HOUSE SUMMARY
On February 12, 2019, a public open house was held
for the EB-5749 feasibility study of a bicycle and
pedestrian crossing of the Catawba River at the Mount
Holly Municipal Complex. The drop-in workshop allowed
community members to learn about the study, project
constraints and participate in a series of interactive
stations designed to gather meaningful input.
Nearly 80 people attended the open house. More than
half of attendees were from Mount Holly and nearly a
quarter came from Charlotte. Attendees also came from
Belmont, Gastonia, Cramerton, York, and Stanley.

Figure 5.6 - Public Open House

Figure 5.4 - Public Open House

Figure 5.7 - Public Open House

Where Do You Live/Go? Station
To further validate the findings from the Bike Plan
Workshop, participants were asked to identify where they
live and where they like to go on a map using dot stickers.
The results show popular points of trip originations and
destinations. The yellow dots indicate destinations and
the green dots indicate trip origins. The most popular
destination was USNWC, followed by Mountain Island
and Tuckeseege Park. Other destinations that received
multiple dots included the conserved land near Mountain
Island Dam, Downtown Mount Holly, and the waterfront
where JR Cash’s Bar & Grill and Tailrace Marina is located.
Trip originations were also popular at Tuckeseege Park,
USNWC, Downtown Mount Holly and scattered throughout
residential neighborhoods.
Figure 5.5 - Public Open House
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Figure 5.8 - Where Do You Live/Go? Activity Station Results
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Thought Wall Station

Priority Pyramid Station

Participants at the Thought Wall station were given
unlimited pieces of paper and asked to consider the six
evaluation criteria and write any suggestions, concerns
or questions on each sheet. The sheets were taped to
the wall under the corresponding criterion’s banner for
others to see. This exercise resulted in the collection of 71
thoughts that informed the understanding of community
concerns and desires relating to the evaluation of the
crossing alternatives.

For this activity, participants ranked the six evaluation
criteria in order of importance. The results indicated the
following ranking of community priorities in order of
overall highest to lowest priority:
1. Desired Connectivity
2. Placemaking
3. Implementation Timeframe
4. Accessibility
5. Cost
6. Traffic Impacts

Figure 5.9 - Thought Wall Station at Public Open House

Figure 5.11 - Completed Priority Pyramids

Project Alternatives & Constraints Station
For this station, attendees learned of alternatives
evaluated to-date and the pros, cons, and feasiblity
of each. Attendees were also shown a large format
map of the crossing study limits showing project
constraints including topography, floodplain, FERC
boundary, adjacent land use and others. Discussions of
these constraints and the impacts on the feasibility of
alternatives helped inform attendees such that they could
make an informed decision about where they would site
the crossing at the next station.

Figure 5.10 - Thought Wall Station at Public Open House
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Preferred Location Station
Attendees were asked to place a dot sticker on a map of
the study area to indicate their preferred location for a
bike/ped crossing. The clear frontrunner was a crossing
that connects Tuckaseege Park with the US National
Whitewater Center, which received 40 dots. The NC
27 bridge was the second most popular with six dots,
followed by the railroad bridge directly south which
received five dots. Other locations where attendees
placed dots include south of the I-85 bridge and near JR
Cash’s Bar & Grill.

Figure 5.12 - Preferred Location Station at Public Open House

Exit Questionnaire
The most cited motivation for using the potential crossing
was biking, with half of respondents mentioning the
activity as an intended use. Hiking/walking was the
second most popular, followed by the ability to use the
crossing to connect to other locations, including Charlotte
and USNWC. Exercise/wellness, economic benefits,
and commuting also were mentioned as motivations
for the potential crossing. Other comments received
by respondents about the open house emphasized the
consideration of safety and accessibility for all users when
evaluating the alternatives.

Figure 5.13 - Sample Exit Questionnaire
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EVALUATION & RECOMMENDATIONS

EVALUATION CRITERIA DEVELOPMENT
To evaluate and compare the crossing alternatives,
measures of effectiveness or criteria were developed
with input from the Steering Committee to ensure they
reflected the community and stakeholders’ priorities.
Descriptions of the ten evaluation criteria are provided
below.

Cost

Traffic Impacts

The magnitude of the total cost for
each alternative, including real estate
requirements, planning and construction,
and ongoing maintenance, is a significant
factor in determining which alternative to
implement.

The magnitude of disruption of vehicular
traffic by the ultimate design of each
alternative and its construction process is
evaluated to determine the acceptable level
of impact.

Implementation Timeframe
Potential Funding Opportunities
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Given the importance of securing funding
from a variety of potential sources, the
diversity, total amount, and likelihood
of receiving funding available to each
alternative is considered.

The duration of the planning, funding, and
construction of each alternative is important
to consider, especially in conjunction with
community priorities, as to how long is a
tolerable time to wait for completion of the
crossing.

Physical Feasibility

Accessibility

The ability to successfully engineer
and permit each alternative is a critical
consideration for determining realistic
options for a crossing.

Convenience of use and accommodation
of all ages and abilities is a significant
consideration to ensure the ultimate
alternative is a community amenity
designed for universal use.

Community Priorities

Leadership Support

To ensure consistency with public
preferences and existing plans, goals
identified in previous planning efforts and
the feedback from the participants of the
public open house are utilized to evaluate
the alternative crossings.

The depth of support from elected officials
and agencies for each alternative, as
well as whether there is a clear project
sponsor to champion the crossing through
implementation, is an important factor to
ensuring successful completion.

Desired Connectivity

Placemaking

In order to maximize use of the crossing,
determining which alternatives provide
linkages between popular origins and
destinations identified by the public is
considered.

There is potential for some of the
alternatives to help drive tourism and
contribute to the local economy and the
branding of the area by creating a new,
attractive landmark that promotes healthy,
active lifestyles.

EVALUATION & RECOMMENDATIONS

EVALUATION OF ALTERNATIVES

ALTERNATIVE 2 - (EXISTING NC 27 BRIDGE WIDENING)
Evaluation
Criteria

Score
Remarks

(High = Most Desirable,
Low = Least Desirable)

Bridge widening is common in construction; preliminary hydraulic analysis
indicates widening the bridge will not create a rise in the 100-year flood elevation;
will likely require additional piers to be constructed in the river.

High

Construction of this alternative will likely result in some disruption of vehicular
traffic during construction; no permanent impacts to traffic capacity or delay are
anticipated.

Medium

Connection to downtown Mount Holly is possible via the existing at-grade rail
crossing; will not improve access to Mecklenburg Co. destinations without adding
connection trail along NC 27 and Belmeade Drive; USNWC to Tuckaseege Park
connectivity is circuitous.

Medium

The dedicated multi-use path and barrier separation from traffic provides a
comfortable experience for many users.

Medium

Widening the existing NC 27 bridge is not expected to result in a new destination
that will help drive tourism.

Low

Construction could be phased by building the connection trail along Belmeade
Drive first and then constructing the bridge widening and path along NC 27 to
avoid the possible “bridge to nowhere” perception if the crossing is constructed
first; real estate acquisition phase requires acquisition from privately owned parcels.

High

The crossing itself is likely the least costly of the feasible alternatives; the cost for
right-of-way and construction of connection trails to achieve desired connectivity
will significantly increase overall project costs, but will likely still the be the lowest
cost alternative.

High

Candidate for NCDOT funding through the State Transportation Improvement
Program (STIP), with a local funding match from municipalities; Potential funding
partnerships with Mecklenburg County as portions of the connection trail could
serve as Long Creek Greenway.

High

Crossing at an existing crossing location may be less controversial and lowest
overall project cost could lead to strong leadership support; lack of direct
connectivity between destinations identified by the public could lessen support.

Medium

A crossing location at or near the existing NC 27 bridge was identified by the
community as second most desirable crossing location.

Medium
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ALTERNATIVE 4 - (NEW LOCATION BRIDGE ADJACENT/
PARALLEL TO EXISTING NC 27 BRIDGE)
Evaluation
Criteria

Score
Remarks

Low = Least Desirable)

Based on preliminary hydraulic analysis, 650-foot single-span structure likely
required to achieve no-rise; Suspension and cable-stayed bridge designs can
require specialty designers and contractors; minimizes impacts to river channel.

Medium

Construction of this alternative may result in some disruption of vehicular traffic
on the existing NC 27 bridge during construction; no permanent impacts to traffic
capacity or delay are anticipated.

Medium

Connection to downtown Mount Holly is possible via the existing at-grade rail
crossing; will not improve access to Mecklenburg Co. destinations without adding
connection trail along NC 27 and Belmeade Drive; USNWC to Tuckaseege Park
connectivity is circuitous.

Medium

Complete separation between vehicular traffic and bicyclists/pedestrians offers
the most comfortable experience for users of all ages and abilities.

High

A dedicated crossing for bicyclist and pedestrian-only use could become a popular
attraction that draws visitors from across the region.

Medium

Implementation could be phased similar to Alternative 2; additional time may be
required to secure funding from multiple sources given higher construction costs;
real estate acquisition phase requires acquisition from privately owned parcels.

Low

The crossing itself is likely the least costly of the single-span alternatives; the
cost for right-of-way and construction of connection trails to achieve desired
connectivity will significantly increase overall project costs.

Low

Candidate for NCDOT funding through the STIP, with a local funding match from
municipalities; Potential funding partnerships with Mecklenburg County as portions
of the connection trail could serve as Long Creek Greenway.
Crossing at an existing crossing location may be less controversial and could lead
to strong leadership support; higher costs for single-span crossing/connection
trails and lack of direct connectivity between destinations identified by the public
could lessen support.
At or near the existing NC 27 bridge was the second most desirable crossing
location identified by the community.
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(High = Most Desirable,

Medium

Low

Medium
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ALTERNATIVE 5 - (NEW LOCATION BRIDGE NORTH OF EXISTING NC 27 BRIDGE)
Evaluation
Criteria

Score
Remarks

(High = Most Desirable,
Low = Least Desirable)

Based on preliminary hydraulic analysis, 750-foot single-span structure likely
required to achieve no-rise; Suspension and cable-stayed bridge designs can
require specialty designers and contractors; minimizes impacts to river channel.

Medium

Minimal to no disruption of vehicular traffic is anticipated.

High

Connection to downtown Mount Holly will require significant connection trail
and an additional bridge crossing of Dutchmans Creek; will not improve access
to Mecklenburg Co. destinations without adding connection trail to and along
Belmeade Drive; connectivity is circuitous and may generate lower user volumes.

Low

Complete separation between vehicular traffic and bicyclists/pedestrians offers
the most comfortable experience for users of all ages and abilities.

High

A dedicated crossing for bicyclist and pedestrian-only use could become a popular
attraction that draws visitors from across the region.

Medium

Implementation could be phased similar to Alternative 2; additional time may be
required to secure funding from multiple sources given higher construction costs;
real estate acquisition phase requires acquisition from privately owned parcels.

Low

Costs for the crossing itself are in the middle of the single-span alternatives; the
cost for right-of-way and construction of connection trails to achieve desired
connectivity will significantly increase overall project costs as this alternative
requires the greatest length of connection trails of all alternatives.

Low

Candidate for NCDOT funding through the STIP, with a local funding match from
municipalities; candidate for USDOT Better Utilizing Investments to Leverage
Development (BUILD) grant; potential funding partnerships with Mecklenburg
County as portions of the connection trail could serve as Long Creek Greenway.

Low

Higher costs for single-span crossing/connection trails and lack of direct
connectivity between destinations identified by the public could result in lower
leadership support.

Low

North of the NC 27 bridge was not identified by the community as a desirable
crossing location.

Low
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ALTERNATIVE 6 - (NEW LOCATION BRIDGE SOUTH OF EXISTING NC 27 BRIDGE)
Evaluation
Criteria

Score
Remarks

Low = Least Desirable)

Based on preliminary hydraulic analysis, 840-foot single-span structure
(suspension, cable-stayed or similar) likely required to achieve no-rise; Suspension
and cable-stayed bridge designs can require specialty designers and contractors.

Medium

Minimal to no disruption of vehicular traffic is anticipated.

High

Provides direct connections between popular origins and destinations identified
by the community, including USNWC, Tuckaseege Park, and the waterfront near
J. Peters grill and Tailrace Marina; leverages existing trail network to connect to
downtown Mount Holly.

High

Complete separation between vehicular traffic and bicyclists/pedestrians offers
the most comfortable experience for users of all ages and abilities.

High

A dedicated structure for bicyclist and pedestrian-only use could become a
popular attraction that draws visitors from across the region; crossing in this
location capitalizes on the draw of users at existing popular destinations; greater
exposure can lead to greater word-of-mouth advertising and a greater social media
presence.

High

Implementation dependent on decommissioning of Mount Holly sewage treatment
plant; additional time may be required to secure funding from multiple sources given
higher construction costs; real estate acquisition phase minimized as all parcels are
owned by municipalities.

Medium

The crossing itself is likely the most costly of the feasible alternatives; the cost for
right-of-way and construction of connection trails to achieve desired connectivity
is significantly less than what is required for all other alternatives.

Medium

Candidate for NCDOT funding through the STIP, with a local funding match from
municipalities; candidate for BUILD grant; potential funding partnerships with
Mecklenburg County as portions of the connection trail could serve as Long Creek
Greenway; public/private funding partnership opportunities.

Medium

Providing direct connectivity between community identified destinations and
potential tourism/economic impacts could lead to strong leadership support; new
crossing location may be more controversial and high cost for single-span crossing
could lessen support.

Medium

Public input during this study and previous planning efforts indicate this location is
the most popular for a crossing

66

(High = Most Desirable,
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PRIORITY RECOMMENDATIONS
Alternatives 2 & 4 are comparable based on crossing
location, but Alternative 2 is preferred over Alternative
4 based on construction cost, physical feasibility,
implementation time frame and anticipated leadership
support. Alternatives 5 & 6 are comparable given
both are new location crossings that are not adjacent
to existing crossings. Alternative 6 is preferred over
Alternative 5 based on overall cost to achieve direct
desired connectivity, placemaking potential, anticipated
user volumes and leadership support.
If the top priorities of the crossing are desired
connectivity and placemaking as identified in this study’s
community outreach, Alternative 6 is the recommended
alternative. Probable construction costs for Alternative
6 range from $12M to $18M+ depending on ultimate span
arrangement, selected bridge type and foundation designs.
This is the most accessible alternative for users of all ages and
abilities with parking nearby on both sides of the crossing and
the most direct connectivity between destinations identified
by the community.
Creating this signature crossing will likely have the most
potential to capture USNWC visitors as users of the crossing
and trail network on the western side of the river. It would also
be a highly visible crossing to the many passengers flying into
and out of Charlotte-Douglas International Airport (46.4M
passengers in 2018) and complement the efforts of multiple
entities (such as the USNWC, Gaston Outside, Mecklenburg
County Parks and Recreation, etc.) to build and enhance
the region’s reputation for outdoor sports and recreation
opportunity. For these reasons, it is also anticipated to have
the greatest potential to drive tourism and have an economic
impact of the alternatives.

Figure 6.1 - Aerial View of Alternative 6 Crossing Location

Figure 6.2 - Long-Span Suspension Pedestrian Bridge Precedent

Figure 6.3 - Long-Span Cable-Stayed Pedestrian Bridge Precedent
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New Location Bridge
New Bridge Connection
NC 27 Widening Location
NC 27 Connection
Existing Trail
Proposed Trail
Figure 6.4 - Recommended Alternatives Overview

The study team recognizes the sample size of public
engagement participants as a small percentage of the overall
region’s population, that community priorities change over
time, and that funding limitations may prevent implementation
of Alternative 6. If cost and implementation time frame are
the highest priorities, Alternative 2 (NC 27 widening) is the
recommended crossing alternative. Probable construction
costs for widening the existing NC 27 bridge to the north
to provide a 10-ft to 12-ft multi-use path at an estimated
construction cost of $3M-$4M+.
However, ultimate desired connectivity to the USNWC for
Alternative 2 is dependent upon the construction of Long
Creek Greenway (which is identified as a future greenway in
the Mecklenburg County Parks and Recreation Greenway
Plan Update, but is not currently funded) and/or construction
of approximately two miles of multi-use path along NC 27
and Belmeade Drive (including two at-grade rail crossings)
to Whitewater Center Parkway. Desired connectivity to
downtown Mount Holly will require construction of a multi-use
path connecting to the at-grade rail crossing on Elm Avenue,
after which users will utilize the existing sidewalk network. It is
estimated these connections on either side of the crossing will
increase project construction costs by $3M to $4M+, bringing
overall construction costs for Alternative 2 to $6M to $8M+.
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Ultimately, bicycle and pedestrian networks on both sides
of the Catawba River will benefit from the implementation
of either of the recommended alternatives given the lack of
existing facilities across the river that promote use by users of
all ages and abilities. Implementation of both alternatives in
the long-term would provide options for a variety of user types
and create a more robust network to support growth in overall
population and density in the surrounding areas as it occurs in
the next several decades.
All costs presented are construction costs in current market
conditions. Additional funding for design, permitting, real
estate, inflation and contingencies should be considered in
determination of overall project budget.
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NEXT STEPS/IMPLEMENTATION
The following pages broadly outline the steps for
implementating each recommended alternative and key
partners and their respective roles. The list is not meant to be
exhaustive of every step that may be required or every role a
partner may play:

NEW LOCATION CROSSING
IMPLEMENTATION PROCESS

1
ADOPT STUDY & ENDORSE
RECOMMENDED ALTERNATIVE 6

2
PERFORM PRELIMINARY DESIGN & REFINE
ESTIMATED CONSTRUCTION COST

3
SECURE FUNDING WITH
REGIONAL PARTNERS

4
PERFORM FINAL DESIGN, ACQUIRE
RIGHT-OF-WAY, & SECURE PERMITS

5
BIDDING, PROCUREMENT,
& CONSTRUCTION

6
OPERATIONS, MAINTENANCE,
& EVALUATION

Mount Holly City Council to formally adopt feasibility
study and endorse/express support for moving
forward with Alternative 6. Mecklenburg County
to provide letter of support for Alternative 6 to
demonstrate unified support prior to securing funding.

Move forward with preliminary design of chosen
alternative. Evaluate cost/benefits of various longspan bridge types (suspension vs. cable-stayed),
perform preliminary geotechnical evaluation for bridge
foundations, and update estimated construction costs.

Partner with regional organizations (GCLMPO, CRTPO,
etc.) to identify and secure funding for final design,
right-of-way acquisition, and construction based
on updated construction cost estimate. Explore
opportunities to partner with private funding entities.

Move forward with final design. Mount Holly to preserve
land on the west side after water treatment plant is
decommissioned and before Tuckaseege Park is renovated.
Charlotte Water to preserve land on the east side during
design and construction of new water treatment plant.

After decommissioning of Mount Holly water treatment
plant, advertise construction project and receive bids.
Award and administer construction contract to certified
low bidder. Construction duration of 18 to 24 months is
anticipated (may vary depending on final design).

Create an agreement defining bridge inspection and
maintenance requirement responsibilities. Connections
may be maintained by respective entities on either side
of the river. Bicycle and pedestrian counters may be
installed to evaluate usage/return on investment.
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NC 27 WIDENING CROSSING
IMPLEMENTATION PROCESS

1
ADOPT STUDY & ENDORSE
RECOMMENDED ALTERNATIVE 2

2
CONFIRM CONNECTIONS ROUTE WITH LAND
OWNERS & REFINE CONSTRUCTION COSTS

3
SECURE FUNDING WITH
REGIONAL PARTNERS

4
PERFORM FULL DESIGN, ACQUIRE
RIGHT-OF-WAY, & SECURE PERMITS

5
BIDDING, PROCUREMENT,
& CONSTRUCTION

6
OPERATIONS, MAINTENANCE,
& EVALUATION

70

Mount Holly City Council to formally adopt feasibility
study and endorse/express support for moving
forward with Alternative 2. Mecklenburg County
to provide letter of support for Alternative 2 to
demonstrate unified support prior to securing funding.

Finalize western connection route to downtown Mount
Holly. Coordinate with Mecklenburg County to determine
status of Long Creek Greenway and finalize eastern
connection option. Update estimated construction and
real estate costs based on final connection alignments.

Partner with regional organizations (GCLMPO, CRTPO,
etc) to identify and secure funding for final design,
right-of-way acquisition, and construction based on
updated construction cost estimate.

Move forward with final design and acquire any
necessary right-of-way. Coordinate with rail companies
for at-grade rail crossings east and west connections.
Secure necessary permits prior to construction.

NC 27 bridge widening and construction of
connections will be procured in accordance with
NCDOT guidelines in addition to any requirements
based on other funding sources.

Maintenance within NCDOT right-of-way will be
performed by NCDOT. Any portions outside of NCDOT
right-of-way will be performed by the owner of the
right-of-way. Bicycle and pedestrian counters may be
installed to evaluate usage/return on investment.
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KEY PARTNERS & ROLES IN IMPLEMENTATION

Mount Holly City Council/Mecklenburg County Board of County Commissioners
Recognize the value of the project and the impact it will have on residents quality of life/potential regional
economic impacts by adopting this study and passing resolutions supporting a recommended alternative.

NCDOT Divisions 10 & 12
•
•

•

Become familiar with
recommended alternatives
Coordinate with Metropolitan
Planning Organizations
(GCLMPO/CRTPO) on
incorporating and prioritizing
the project in the STI process
Communicate any potential
projects that may directly or
indirectly impact this project

City of Mount Holly/
Mecklenburg County
Interdepartmental Partners
•

•

•

Metropolitan Planning
Organizations
(GCLMPO / CRTPO)
•

•

Coordinate with Mount Holly,
Mecklenburg County, and
City of Charlotte to leverage
funding opportunities
Add the project to respective
Transportation Improvement
Programs (TIPs) and
facilitate prioritization and
incorporation into the North
Carolina’s State Transportation
Improvement Program (STIP)

NCDOT Division of
Bicycle & Pedestrian
Transportation
•

•

Provide guidance and
support on project funding
opportunities
Support coordination with/
among NCDOT Division 10,
Division 12, and associated
district offices

•

•

•

•

Lead on funding as part of
Capital Improvement Projects
(CIP) and public-private
partnerships
Coordinate with GCLMPO/
CRTPO for project inclusion
in TIPs and to leverage
local funding on state/
federal programs and grant
opportunities
Coordinate with NCDOT
Divisions 10 & 12 to include
bicycle/pedestrian facilities
on roadway construction/
reconstruction/resurfacing
projects to support network
build-out
Continue to fund and build
greenways and parks that
will strengthen desired
connectivity provided by this
project
Preserve or acquire land/
right-of-way for future
accommodation of bridge
landings and connection trails
Collaborate with Charlotte
Water and USNWC and
facilitate connection through/
to their respective facilities
Lead public outreach efforts

Private Sector
•

Carolina Thread Trail &
Other Regional Partners
•

•

•
•
•

Provide design services
Secure necessary permits for
construction
Provide construction
administration and inspection
services

Raise awareness and
champion project as crucial
east/west connection in
overall regional trail network
to public, elected officials, and
other decision makers at local/
regional/state-wide levels
Once built, integrate crossing
into regional trail system and
program events that showcase
the crossing on a state and
national level

Local Residents, Business
Owners, Civic Organizations,
& Non-Profits
•
•

Consultants

Potential funding/sponsorship
partners for this project
and other projects in the
surrounding areas to build out
the bicycle and pedestrian
network

•

•

Help raise awareness and build
public support for the project
Attend public meetings and
provide input on design
options/amenities
Contact elected
representatives and other
decision-makers and express
support for the project
Promote economic benefits
of expanded bicycle and
pedestrian infrastructure
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POTENTIAL FUNDING SOURCES
A wide range of potential funding mechanisms, including
federal, state, and local dollars, are summarized in the
following table. A mixture of funding sources likely will be
required for the project. It is important to note that this list is
not exhaustive, thus it may be advisable to consult a financial
planning/grant writing consultant to further explore these and
other potential funding options to develop a financing strategy
for the selected crossing alternative.
There are common considerations when exploring these
funding options. Several require a level of project readiness to
receive an award. A common requirement is that construction
begin no later than 18 months after the date of obligation
of funds for the project. As a result, some costs related to

Funding Mechanism
STIP
(State Transportation
Improvement Program)

Source of
Funds
NCDOT

preliminary design phase activities may be incurred before
final design/real estate/construction funding is secured. It will
be important to understand the restrictions associated with
each source, including which costs may be reimbursed or
count towards the matching requirement.
Some grants and funding programs allow multiple jurisdictions
to collaborate on an application, thereby making the project
more attractive due to the breadth of support. The ability
to leverage funding from multiple sources is also rewarded
in some grant programs. The inclusion of the project in the
state’s Surface Transportation Improvement Program (STIP)
and regional Transportation Improvement Program (TIP)
and consistency with existing plans is also required by some
programs.

Description/Criteria
Three project funding categories: Division
Need, Regional Impact, and Statewide
Mobility

Schedule/Funding
Amount
P7.0 is expected to be adopted
in 2024.
Projects are planned for a
10-year period; however,
projects programmed for
the last 5 years may be
re-prioritized in future versions
of the STIP.

BUILD
(Better Utilizing Investments
to Leverage Development)
Transportation
Discretionary Grant
Program
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Federal

Surface transportation capital projects
that include, but are not limited to
highway, bridge, or other road projects.
Activities eligible for funding under BUILD
Transportation planning grants are related
to the planning, preparation, or design—
including environmental analysis, feasibility
studies, and other preconstruction
activities—of surface transportation
capital projects. Applications that do not
demonstrate a potential for moderate longterm benefits based on these criteria will
not proceed in the evaluation process.

For projects in urban areas,
the minimum award is $5M.
The minimum total project
cost for a project located in an
urban area must be $6.25M to
meet match requirements. For
projects located in rural areas,
the minimum award is $1M.The
maximum award for all projects
is $25M. Not more than $90M
can be awarded to a single
State. Requires local match
(generally 20% or higher).

Primary selection criteria include
Safety, State of Good Repair, Economic
Competitiveness, Environmental
Sustainability, and Quality of Life.
Secondary selection criteria include
Innovation & Partnership.

There is no minimum award
size, regardless of location, for
BUILD Transportation
planning grants. The FY 2019
Appropriations Act allowed
up to $15M for the planning,
preparation, or design of
eligible projects.

EVALUATION & RECOMMENDATIONS

Funding Mechanism
INFRA
(Infrastructure for
Rebuilding America)
Discretionary Grant
Program

Source of
Funds
Federal

Description/Criteria
Trails are eligible, but not competitive
unless part of a larger project.

Schedule/Funding
Amount
INFRA grant funds must be
obligated within 3 years and
construction must begin by
March 30, 2024.

A highway or bridge project carried out
on the National Highway System including
projects that add capacity on the Interstate INFRA grants may be used
System to improve mobility.
for up to 60% of future
eligible project costs. Federal
Merit criteria include:
assistance other than a INFRA
•
Support for national or regional
grant may be used to satisfy the
economic vitality
non-Federal share of the cost
•
Leveraging of federal funding
of a project receiving an INFRA
•
Potential for innovation
grant, but the total Federal
•
Performance and accountability
assistance may not exceed 80%
of future eligible project costs.
The minimum award for a large
project is $25M. The minimum
award for a small project is $5M.
Must be reasonably expected
to begin construction no later
than 18 months after the date
of obligation of funds for the
project.

TIFIA
(Transportation
Infrastructure Finance &
Innovation Act)
Loan Program

Federal

Provides different types of loans and credit
to support larger transportation projects.
Funding can be issued through direct,
secured federal loans, loan guarantees
to institutional investors, or lines of credit
that may be used to supplement project
revenues for the first 10 years of project
operations.
TIFIA supports public-private partnerships
and covers construction costs that can
later be paid back.
The proceeds of a secured TIFIA loan
may be used for any non-Federal share
of project costs required under Title 23
or Chapter 53 of Title 49, if the loan is
repayable from non-Federal funds.

The traditional size threshold
requirement for TIFIA made
it difficult to fund bike and
pedestrian projects, which
typically cost much less than
roadway projects. However,
the FAST Act lowered this
threshold to $10M, provided
that a local government is
involved project development.
The FAST Act also allowed
for the bundling of multiple
segments to meet this
threshold and created an
application fee waiver for
smaller projects.
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Funding Mechanism
CMAQ
(Congestion Mitigation &
Air Quality)
Improvement Program

Source of
Funds
Federal

Description/Criteria
Funds may be used for a transportation
project or program that is likely to
contribute to attaining or maintaining a
national ambient air quality standard, with
a high level of effectiveness in reducing air
pollution.

Schedule/Funding
Amount
Varies
Requires local match (generally
20% or higher)

CMAQ funds may be used for shared use
paths, but may not be used for trails that
are primarily for recreational use.
Must be included in the MPO’s current
transportation plan and TIP or the current
STIP in areas without an MPO.
Project ranking criteria include:
•
Pollutant Reduction
•
Project Cost Effectiveness
•
Transportation Impact
•
Policy and Information Sharing
•
Applicant Financial Commitment
•
Project Readiness
•
Project Maintenance and Management
•
Concurrency with Existing Plans
HSIP
(Highway Safety
Improvement Program)

Federal

HSIP projects must be consistent with
a State’s Strategic Highway Safety Plan
(SHSP) and (1) correct or improve a
hazardous road location or feature, or (2)
address a highway safety problem.
Highway safety improvement projects
must be identified on the basis of crash
experience, crash potential, crash rate, or
other data-supported means. (23 USC
148(c)(2)(B)).
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Varies
Requires local match (generally
10% or higher)
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Funding Mechanism
STBG
(Surface Transportation
Block Grant)
Program

Source of
Funds
Federal

Description/Criteria
Projects must be in an adopted plan,
Federal Aid eligible, and are subject to
federal compliance.
Eligible activities include construction of
highways, bridges, and tunnels.
Projects must be identified in the STIP/TIP
and be consistent with the Long-Range
Statewide Transportation Plan and the
Metropolitan Transportation Plan(s).

Schedule/Funding
Amount
A percentage of a State’s
STBG apportionment is to be
obligated in urbanized areas
with population greater than
200,000 based on their relative
share of population, unless
the Secretary approves a joint
request from the State and
relevant MPO(s) to use other
factors.
Requires local match (generally
20% or higher)

TA Set-Aside
(Formerly Transportation
Alternatives Program)

Federal

The Fixing America’s Surface
Transportation (FAST) Act replaced
the former Transportation Alternatives
Program (TAP) with a set-aside of funds
under the Surface Transportation Block
Grant Program (STBG). For administrative
purposes, the Federal Highway
Administration (FHWA) will refer to these
funds as the TA Set-Aside.

National total from FY 2018 to
FY 2020 has been $850M per
year.
Requires local match (generally
20% or higher)

The TA Set-Aside authorizes funding
for programs and projects defined as
transportation alternatives, including
on- and off-road pedestrian and bicycle
facilities, infrastructure projects for
improving non-driver access to public
transportation and enhanced mobility,
community improvement activities such
as historic preservation and vegetation
management, and environmental
mitigation related to stormwater and
habitat connectivity; recreational trail
projects; safe routes to school projects;
and projects for planning, designing,
or constructing boulevards and other
roadways largely in the right-of-way of
former divided highways.
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Funding Mechanism

Source of
Funds

Description/Criteria

Schedule/Funding
Amount

RTP
(Recreational Trails Program)

Federal

RTP must benefit recreational trails, but
for any recreational trail use. RTP projects
are eligible under TA and STBG, but States
may require a transportation purpose.

Grants from $10K to $100K and
have a 25% match requirement.
Last fiscal year, NC had $1.49M
RTP funding allocated.

PARTF
(Parks & Recreation Trust Fund)

State

Can be used to acquire land for parks and
build recreational facilities for use by the
public or to protect the natural and scenic
resources or renovate older park facilities.
A project must be located on a single site.

Maximum request of $500K
with each application. Requires
50% local match.

Must own or have at least a 25-year signed
lease or easement for the site. Property
acquired with PARTF must be dedicated
forever for public recreational use. Facilities
built or renovated with a PARTF grant must
be available for public recreational use for
at least 25 years.
General Obligation Bond

Local

Requires approval by voters.

Varies

Limited Obligation Bond

Local

Requires approval by City Council.

Varies

CIP
(Capital Improvement Project)
Programs

Local

Portions of local tax revenues are used
to fund municipal projects. While likely
not enough to fund entire construction of
the crossing, allocations could be used to
satisfy local match requirements for other
funding/grant programs.

Varies

Private Partnerships

Private Entities

Many communities have solicited
greenway/trail funding from a variety of
private foundations, corporations, and
other conservation-minded/public healthminded benefactors. As a general rule,
local foundations and businesses will have

Varies

a greater interest in and be more likely to
fund local projects.
A sponsorship program for the trail and
associated amenities allows for donations
large and small received from individuals
and businesses. A well-planned program
will include design standards and
established costs for each amenity type.
Plaques or other signage recognizing
contributors may be placed on the
amenities or at prominent entry points to
the trail.
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APPENDIX D

UNITED STATES OF AMERICA 153 FERC ¶ 62,134
FEDERAL ENERGY REGULATORY COMMISSION
Duke Energy Carolinas, LLC

Project No. 2232-522

ORDER ISSUING NEW LICENSE
(Issued November 25, 2015)
INTRODUCTION
1.
On August 29, 2006, Duke Energy Corporation filed an application pursuant to
sections 4(e) and 15 of the Federal Power Act (FPA) 1 for a new license to continue
operation and maintenance of its 843.102-MW megawatt (MW) 2 Catawba-Wateree
Hydroelectric Project No. 2232 (Catawba-Wateree Project, or project). The application
was supplemented on March 7, 2008. The project includes 11 developments and is
located on the Catawba and Wateree Rivers in Burke, McDowell, Caldwell, Catawba,
Alexander, Iredell, Mecklenburg, Lincoln, and Gaston Counties, North Carolina, and
York, Lancaster, Chester, Fairfield, and Kershaw Counties in South Carolina. The
project does not occupy federal land.
2.
On August 25, 2006, Duke Energy Corporation filed an application with the
Commission to transfer the license for the Catawba-Wateree Project from Duke Energy
Corporation to Duke Power Company LLC. On October 25, 2006, Duke Power
Company LLC notified the Commission that it had changed its name to Duke Energy
Carolinas, LLC (Duke Energy), effective October 1, 2006. On March 23, 2007, the
Commission approved the transfer of license from Duke Energy Corporation to Duke
Energy. 3
3.
As discussed below, this order issues a new license for the Catawba-Wateree
Project authorizing a total installed capacity of 819.102 MW.

1

16 U.S.C. §§ 797(e) and 808 (2012).

2

As discussed herein, 24 MW out of a total of 843.102 MW of currently installed
capacity is inoperable and will not be rehabilitated.
3

138

Duke Energy Corporation, 118 FERC ¶ 62,223 (2007).
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four intakes protected by trashracks; (4) a right non-overflow section; and (5) an earthen
embankment extending to the right river bank. There is a 0.7-mile-long bypassed reach
that extends from the Mountain Island Dam spillway downstream, along the east side of
the river, before rejoining the flow from the Mountain Island Powerhouse. There are
currently no required flows for the bypassed channel.
38.
The concrete intake and powerhouse are integral with the dam. The powerhouse
contains four identical vertical Francis turbine-generator units with a total installed
capacity of 55.05 MW. The power generated at the powerhouse is converted to 44 kV by
two step-up transformers and conveyed to a switchyard located adjacent to the
powerhouse, where it connects to the grid.
39.
Duke Energy owns two project recreation sites at the Mountain Island
Development, which are cooperatively managed with North Carolina WRC. These sites
provide amenities for boating and bank fishing.
7. Wylie Development
40.
The Wylie Development includes a reservoir, dam, and powerhouse. The
reservoir (Lake Wylie) is 12,177 acres at normal maximum elevation 568.4 feet, and has
a full pond elevation of 569.4 feet. Lake Wylie has 40,145 acre-feet of usable storage
between the normal maximum (568.4 feet) and normal minimum (564.4 feet) reservoir
elevations.
41.
Wylie Dam is 119 feet high by 3,165 feet long, and consists of, from left to right:
(1) a left concrete non-overflow section; (2) a concrete powerhouse intake section with
four intakes protected by trashracks; (3) a gated spillway section with five vertical lift
gates and a crest elevation of 539.4 feet; (4) an ungated ogee spillway section with a crest
elevation of 569.4 feet; (5) a gated spillway section with six vertical lift gates and a crest
elevation of 539.4 feet; (6) a concrete non-overflow section; and (7) an earth
embankment extending to the right river bank.
42.
The concrete intake and powerhouse are integral with the dam. The powerhouse
contains four identical vertical Francis turbine-generator units with a total installed
capacity of 69 MW. The power generated at the powerhouse is converted to 44 kV by
four step-up transformers and conveyed to a switchyard located adjacent the powerhouse,
where it connects to the grid.
43.
Duke Energy owns ten project recreation sites at the Wylie Development. Duke
Energy operates and maintains four of those recreation sites, while the others are
cooperatively managed with North Carolina WRC; the City of Mount Holly, North
Carolina; Mecklenburg County, North Carolina; and York County, North Carolina.
These sites provide amenities for boating, fishing, picnicking, hiking, camping, and
swimming.
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APPENDIX E

SIMILAR LONG-SPAN BRIDGE CASE
STUDIES
An search for similar bridge crossing projects around
North America was performed and the following
examples were deemed the most applicable reference
points for potential new location crossing costs based on
bridge type, main span, and project goals.

Columbia River SkyWalk
Crosses: Columbia River, British Columbia
Location: City of Trail, BC
Bridge Type: Suspension
Main Span: 1000’
Deck Width/Type: 12’ wide pre-cast FiberSPAN
composite
Designed By: Buckland & Taylor Ltd. (owned by COWI
North America Ltd.)
Constructed By: Graham Infrastructure LP
Year Completed: 2016
Construction Duration: 14 Months
Cost: $15.5M (included cost of regional sewer interceptor
attached to bridge)
Other Notable Information: Part of the vast Trans Canada
Trail’s Great Trail network and provides the region with
vital utility crossings. This was the City of Trail’s largest
capital project to date.
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Sundial Bridge at Turtle Bay
Crosses: Sacramento River, CA
Location: Redding, CA
Bridge Type: Cantilever spar cable-stayed
Pylon Height: 217’
Main Span: 700’
Deck Width/Type: 23’ wide/non-skid glass
panels in steel framework, granite accents
Designed By: Santiago Calatrava
Constructed By:
Kiewit Pacific Co. (General Contractor),
Morrison Structures, Inc. (Construction
Manager)
Buckland & Taylor Ltd. (Erection Engineers)
Year Completed: 2004
Construction Duration: 5 years
Cost: $23.5M (funded primarily by The
McConnell Foundation, a private, independent
foundation)
Other Notable Information: One of only
two bridges in the US designed by Santiago
Calatrava and forms the world’s largest
sundial. The deck is surfaced with translucent
glass which is illuminated from beneath and
glows aquamarine at night. This decking casts
decreased shadow on the river below and,
along with the fully suspended deck, minimizes
impact on the delicate salmon spawning
grounds in the river.
In the fiscal year following its grand opening,
Turtle Bay Exploration Park, adjacent to
the bridge, saw a 42-percent increase in its
visitation. As of 2011, Redding’s city manager
stated that the bridge “continues to generate
millions of dollars worth of commerce and
tourism each year”. City officials estimate about
300,000 people a year visit the bridge and
Turtle Bay Exploration Park, which includes a
museum and arboretum as well as access to
more than 100 miles of hiking and biking trails
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