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APPENDIX
This appendix provides additional information gathered throughout the course
of the project to help inform the recommended trail alignment. This information
is intended to supplement existing conditions findings and analysis shown in
Chapters 1 and 2, as well as provide additional background to the focus study
areas of Central Avenue, Optimist Park and Sugar Creek.
Additional design considerations are outlined in this appendix and should be
acknowledge and referenced in the design and implementation of the Cross
Charlotte Trail (XCLT).
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A.1

CE NTR A L AV E NUE STUDY A RE A

E 12

TH

ST

CENTR AL AVENUE STUDY ARE A
The I-277 loop creates a major gap in the XCLT alignment between Central Piedmont Community
College (CPCC) Culinary Arts Facility and where existing Little Sugar Creek Greenway (LSCG) ends at
12th Street. Making this connection is critical to link the north and south segments of the XCLT and 6
miles of existing trail, including the urban section of LSCG: a 1.25-mile linear park through Midtown
L

Charlotte and home to The Metropolitan mixed-use center. Furthermore, the alignment of the Trail
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in this area is critical in making a connection to the urban core of uptown Charlotte.
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See Chapter 2.1 Segment Descriptions + Opportunities for further information on the study area.
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¬¬View of I-277 & US74 Interchange from Central Avenue Bridge.
Photo: LandDesign/Nancy Pierce
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¬¬Site analysis diagram for Central Avenue study area within segment 1.
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ALIGNMENT ANALYSIS FOR
I-277 GAP
A Feasibility Study is currently underway to evaluate and
make additional recommendations for crossing I-277.
As part of the master plan effort, two alternatives were
studied to cross I-277: Central Avenue Bridge and East 7th
Street Bridge. Both scenarios require the use of land on
the northeast quadrant of the East 7th Street and Central
Avenue intersection. First, the team looked at the extension
of the existing LSCG to the Northeast quadrant of Central
Avenue and East 7th Street (alternatives A and B on this
page). Second, the team studied a trail alignment from
the northeast quadrant to existing LSCG at 12th Street
(alternatives A and B on following page).

¬¬Alternative A: Northeast quadrant to existing LSCG at 12th Street

¬¬Alternative B: Northeast quadrant to existing LSCG at 12th Street

Beginning at the southern LSCG termini, utilizing inbound East 7th

Beginning at the southern LSCG termini, utilizing outbound East 7th

Street bridge for a distance until a new path is created utilizing

Street for a short distance to intersect outbound Central Avenue. The

green space between North McDowell Street and Brookshire

path then turns north utilizing Prospect Street and Jackson Avenue

Freeway. The proposed trail would extend toward the North

to access land adjacent to the Brookshire Freeway. The proposed

McDowell Street/East 11th Street/East 10th Street intersection. The

trail would follow the Brookshire Freeway to its intersecting point of

path would continue on East 10th Street and turn on to East 12th

East 10th Street/East 12th Street. The proposed trail crosses East 10th

Street, connecting to the northern LSCG termini. The approximate

Street to East 12th Street connecting to the northern LSCG termini.

distance is 0.49 Miles.

The approximate distance is 0.58 Miles.
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EXISTING LSCG AT CPCC TO NORTHEAST
QUADRANT OF EAST 7TH STREET AND
CENTRAL AVENUE
The urban section of LSCG ends at a service entrance driveway,
located at the rear of a building, on the northwest corner of East
7th Street and North Kings Drive. This connection is at street level
where the sidewalk allows pedestrians to disperse and enter into the
existing sidewalk network via the East 7th Street Bridge and the East
7th Street/North Kings Drive/Central Avenue signalized intersection.
Few options are available for bicyclists to legally and safely enter
travel lanes to continue their on-pavement travel, especially if their
destination is Uptown. The existing East 7th Street bridge has a 5-lane

¬¬Alternative A: Existing LSCG to Northeast quadrant

This route uses existing sidewalk and pedestrian signals to cross East 7th Street
for either East 7th Street or Central Avenue options. In this alternative, users cross
using a push button activated crossing. A plaza should be constructed on the
northeast corner of East 7th Street/Central Avenue (similar to what exists on the
southeast corner) to accommodate user queuing. Enhanced crosswalk striping is
recommended to improve safe bicycle and pedestrian crossing of the intersection.

section with minimum width sidewalk that creates a very constrained
pedestrian experience; however, wide outside lanes exist that could
accommodate bicyclists. This bridge has a two way left turn lane
(TWLTL) that serves no driveways, but provides vehicular storage for
left turn lanes located at adjacent intersections.

¬¬Alternative B: Existing LSCG to Northeast quadrant

This route is completely separated from vehicular traffic and provides a seamless
transition to the NE quadrant for either East 7th Street or Central Avenue
alternatives. This scenario utilizes space under the East 7th Street Bridge but also
encroaches within NCDOT’s Control of Access (CA) and will require changes to the
bridge slope protection and adjustments to the CA limits. This option allows for
easy access to the existing sidewalk network, on road bike facilities and provides
for a seamless transition to the greenway.
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TRAFFIC DATA

I-277 ALTERNATIVE BRIDGE RECOMMENDATIONS

Average Annual Daily Traffic (AADT)

7TH STREET BRIDGE

and Turning Movement Counts (TMCs)

Existing Pavement: ~64ft (15-11-13-11-

were obtained from public agencies.

revolved around reducing existing lanes on the bridge deck to accommodate a separated bike/

14) (outside lanes go to face of curb,

This data was used to help understand

pedestrian path. The reduction of lanes has a cascading effect on upstream and downstream

typically would have 2’ c&g)

traffic flow for this entire area. Due to the importance of both East 7th Street and Central Avenue

the current roadway vehicular demand,

techniques were feasible.

•
10 foot Travel Lane Reduction: 50ft
(10-14ft remaining pavement) Once off the
bridge deck, additional widening would need
to occur so intersection alignment is not
affected.

7TH STREET

•
Widen bridge to the east: There is a
bridge peer in the way due to an overhead
bridge structure.

gauge intersection turning movement
priorities and determine if lane reduction

AADT: 21,000 (NCDOT 2014 Count Map)
K factor: ~12%
AM Directional Split: 62% inbound
PM Directional Split: 75% outbound

CENTRAL AVENUE
AADT: 18,600 (Google GIS Data Map)
K factor: ~10%
AM Directional Split: 77% inbound
PM Directional Split: 70% outbound

Both options require using existing bridges to connect the LSCG termini. Early discussion

as major radial roadways for entering and exiting Uptown with very few overflow alternatives,
traffic volumes are so great that lane reductions would likely place an undue stress on the street
network. Existing AADT for both roadways are at or have exceeded two-lane roadway carrying
capacities.
The Central Avenue Bridge provides the best opportunity to make this critical connection. By

•
Controlled Access issues at North
McDowell Street/ 11th Street/10th Street
intersections.

reducing vehicular lane width across the bridge travel way, sufficient room is created that will

•

gateway to other areas of Charlotte by extending connection towards Belmont, Plaza Midwood,

Very constrained under I-277 overpass

CENTRAL AVENUE BRIDGE
•
Existing Pavement: ~52ft (14-12-12-14)
(outside lanes go to face of curb, typically
would have 2’ curb and gutter)

accommodate the placement of a separated use path. Utilizing Central Avenue provides a
Elizabeth and Commonwealth neighborhoods.
Completing this East-West connection south of Uptown will also provide bicyclists and
pedestrians safe crossings of East 7th Street, East 10th Street, East 12th Street, North McDowell

•
10ft Travel Lane Reduction: 40ft (8-12ft
remaining pavement) Once off the bridge
deck, additional widening would need
to occur so intersection alignment is not
affected.

Street, and Central Avenue at a relatively low cost. These roads currently form major barriers to

•
Widen bridge to the north to
accommodate ultimate cross section: no
foreseen restriction preventing this

speed streets of First Ward Neighborhood. The effectiveness of this connection is leveraged by

active transportation to, and from, Uptown Charlotte. Pedestrians and bicyclists will be able to
cross North McDowell Street at the existing signal, which will lead them to low-volume, lowits connection to LSCG and the existing path between North McDowell Street and Garden District

•

Controlled Access Issues

Drive. This will provide many residents of Charlotte who live outside of the urban core a safe

•

County and City owned land.

connection to Blue Line transit stations, the recently-opened First Ward Park and all of Uptown
Charlotte's offerings.

¬¬Traffic data for the two study areas and alternatives was used to further influence the design
recommendation for crossing I-277 and connecting the existing LSCG from East 7th Street/ North Kings Drive
to East 12th Street.
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A.2

OP TIMIST PA RK STUDY A RE A

Section A.2 provides additional information to support the Optimist Park Study
area located in Chapter 2, Section 2.1 Segment Descriptions + Opportunities.
For the Optimist Park study area, both sides of the creek were evaluated for trail
placement. Existing utilities, infrastructure, points of connectivity and placemaking opportunities were considered.

WEST SIDE OF CREEK
The route on the west side of the Trail would avoid the transmission tower and
30” sanitary sewer line. The wider floodplain and floodway between 25th and 26th
Streets would limit development close to the creek, allowing more room for the Trail.
However, this could also be seen as a negative because it would lose the opportunity
for trail oriented development. The proposed connection points of the XCLT in
Cordelia Park is on the east side of the creek to the south, and eventual connection to
Matheson Avenue Bridge to the north. Placing the Trail on the west side would require
crossing the creek in two different locations; one near North Davidson Street and
an eventual crossing near North Brevard Street or an extension of the existing North
Brevard Street culvert.
•

Floodplain and floodway generally narrow but wider between 25th and 26th 		
Street

•

North and south connection points on east side of creek

•

Gabion Walls upstream of North Davidson Street

•

Constrained at North Brevard Street culvert

EAST SIDE OF CREEK
The east side of the creek provides better connectivity to the north and south XCLT

¬¬Optimist Park study area existing conditions map.

alignment. While the transmission tower and sanitary sewer present challenges,
these should not prohibit the Trail being located here. An example of this can be
seen in the urban section of LSCG in a constrained cross section where the design
professional working with the utility agency to achieve the best outcome for both
parties. Placement of the Trail should be strategic to limit conflict with sanitary sewer
manholes and ensure the trial does not intersect manholes.
•

Overhead Transmission line and transmission towers

•

30” sanitary sewer line

•

Floodplain and floodway generally narrow

•

North and south connection points on east side of creek

•

City owned property
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¬¬View of Spur Line at Optimist Park Study Area.

¬¬View of Little Sugar Creek at Optimist Park Study Area.

Photo: LandDesign

Photo: LandDesign

KEY FEATURES AND OPPORTUNITIES

CHALLENGES

TRANSPORTATION

HYDROLOGY

One factor that lends this area of Charlotte prime for future growth is its

Trails located adjacent to streams come with the challenges of working within

proximity to existing and proposed transportation choices. The focus of this

the floodplain and hydrology of the creek, and many utilities that often follow

study area is the parcels bounded by North Davidson, North Brevard, 23rd

stream corridors. Many of the existing land uses along the creek in this location

and Matheson Avenue that are situated in an area soon to be a nexus of

are light industrial where buildings and parking lots have been constructed within

connectivity and alternative transportation choices. The NECI plan proposes

the floodplain. Much of the vegetative buffer has been removed over the years

a cycle track along North Brevard Street that leads into Uptown, a 10’ wide

eliminating the SWIM buffer. As a result of development within the floodplain and

sidewalk is planned next to the Blue Line, North Davidson Street has inbound

the urban land uses within the watershed, LSC is considered "flashy" and can rise 6’

and outbound bike lanes, the Blue Line Extension 25th Street Transit Station

within a matter of minutes during storm events. This presents challenges where the

is under construction, and the City of Charlotte has invested in a bridge over

Trail passes under bridges and through culverts and is why at grade exits are also

Little Sugar Creek at 25th Street – all increasing connectivity in this area.

critical to allow people to safely exit the Trail during storm events.

Mecklenburg County and the City of Charlotte are partnering to extend
LSCG from Parkwood Avenue to 24th Street at North Davidson Street. This

OVERHEAD UTILITIES

significant amount of bicycle, pedestrian and transit infrastructure combined

An overhead Duke Energy transmission line originates at the Duke Energy

with the XCLT provides enormous opportunity for Charlotte residents to live

substation near North Brevard Street and follows the general alignment of LSC

a car-lite lifestyle.

to the south. A steel lattice tower exists north of 25th Street, on the east side of

PROPERTY

the creek. A second tower in this area is located on the west side of the creek at
the bend near North Davidson Street. The location of the Trail should be closely

During the planning of the Blue Line extension, the City of Charlotte

coordinated with Duke Energy during the design and implementation phase of the

acquired the 20’-wide rail spur line that extends from North Brevard Street

project to ensure easement requirements are followed. A good example of an urban

to 25th Street on the east side of LSC. The City also owns partial spur and

trail located within Duke Energy easement is along the Urban Section of LSCG.

right-of-way in the area of former 26th and 27th Streets between North
Davidson and North Brevard Streets. These rail spurs add value as a possible

BURIED UTILITIES

location for the Trail alignment or to leverage for ‘land-swap’ if the Trail

A 30” sanitary sewer parallels the east side of the creek from North Brevard Street

alignment is located next to the creek.

to North Davidson Street and manholes and manhole vent pipes will require

NATURAL AMENITY

further coordination in locating the Trail to avoid conflict. Trails are allowed within
Charlotte Water easements but structures are not. As development occurs in

LSC is one of Charlotte’s most treasured natural features and amenities.

this area and the Trail location finalized, close coordination will be required with

During the community input phase, placing the Trail next to the creek

Charlotte Water.

was the preferred option through Optimist Park mainly due to the natural
experience of the Trail next to the creek. Greenway trails typically follow
creeks but can also be a valuable amenity when development is oriented
towards the greenway versus ‘backed-up’ to. The Metropolitan development

Gabion Baskets exist on the south stream bank just upstream of the North Davidson
Street culvert creating a constrained condition that would prohibit a trail location
there. The north side of the stream is relatively free of obstruction.

along the urban section of LSCG is a notable example of the relationship
between the creek and trail; trail oriented development captures the value
of the natural feature and an alternative transportation corridor.
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A.3

SUGA R CRE E K STUDY A RE A

Section A.3 provides additional information to support the Sugar Creek Study area located in Chapter 2, Section
2.1 Segment Descriptions + Opportunities.
The Blue Line Transit Station Area Plan promotes a mixture of transit-supportive uses through redevelopment
of this area consisting of residential, office, retail, and park and opens space. Development and redevelopment
is likely to be intense, high density. The plan calls for active ground floor non-residential uses within the
development area that front on and connect to sidewalks.
The North End continues to see significant investment from the City as part of the NECI and Applied Innovation
Corridor Plan. North-South connections from Tryon to the Blue Line Station will be imperative to strengthen the
fabric of redevelopment in the Sugar Creek area.

¬¬Proposed Sugar Creek Road Grade Separation Visualization, NCDOT
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¬¬Blue Line Transit Station Area Plan
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A.4

DESIG N CONSIDE R ATIONS

¬¬Example of a shared lane
marking damaged by utility or
road maintenance work.
Source: LandDesign

¬¬Cuts should be made
perpendicular to the Trail.
Source: http://qprusa.com/wpcontent/uploads/2014/04/

Appendix A.4 provides additional information in support Chapter 2.2 Facilities
and 2.4 Placemaking + Trailside Amenities. These items reference standards and
practices for consideration during design and implementation phases of the
XCLT.

TRAILSIDE UTILITIES

TRAIL REPAIRS

Utility boxes and equipment should be located away from the Trail where

When utility cuts are made on the XCLT, it is critically important that repairs

possible. Otherwise, they should be low and unobtrusive to public view and

be made in a timely fashion to restore the Trail's surface to its previous

kept free of graffiti. Where applicable, consider utility conflicts with flood plain.

condition. Failure to repair these sections, any remaining surface irregularities

During planning and design, the utility needs for programming and
maintenance should be coordinated with Mecklenburg County Park and
Recreation. In public gathering areas along the Trail that are intended to
support events or large gatherings, the incorporation of electrical receptacles
and potable water connections should be provided to meet the demands and
program of the space.

and damage to pavement markings can present serious hazards to trail users.
Efforts must be made to place utility cuts in areas that will not interfere with
pedestrian and bicycle travel. During repairs, the Trail should not be closed,
or an alternate route should be provided. Cuts should be made perpendicular
to bicycle travel so that uneven ridges are not left parallel to the direction of
bicycle travel. Cuts must be filled and appropriately compacted to a level equal
with the surrounding trail. Ongoing maintenance will be completed by the
County therefore County staff will need to be notified of any planned cuts prior
to commencement of work.
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CLEARING + DEMOLITION
•

•

Tree protection fencing and limits of disturbance shall be set

To protect the natural environment around the Trail system, it is important

and inspected prior to any clearing or demolition activities

that construction activities be kept to a minimum. Grading and earthwork will

along the Trail.

only occur in the areas necessary to construct the Trails, trail connections and

All existing natural and man-made cultural assets such as

associated amenities. General guidelines concerning grading, earthwork and

(but not limited to) natural heritage inventory sites, quality floodplains, 		
historic sites, cultural landmarks and significant views shall be identified
during the design process and protected during construction activites.
•

GRADING, EARTHWORK + DRAINAGE

drainage as follows:
•

the guidelines and regulations of all permitting and jurisdictional

Compliance with all governing regulations regarding environmental 		
protection shall be required. This includes erosion control, water 		
quality, NC DEQ requirements, and others depending on the location 		

All grading activities along creeks and greenways shall follow 		
authorities within the specific section of trail construction.

•

Where the Trail is located within a riparian corridor, all efforts 		
should be made to limit land disturbing activities and removal

along the corridor.

of existing vegetation.

•

All riparian buffers shall be accomodated per ordinance.

•

Clearing standards shall be determined on a case-by-case basis.

creek shall be regraded to a 3 to 1 slope and vegetated with native

•

All debris, creek obstructions, garbage, hazardous materials, dumped 		

and deep rooted plantings to stabilize the creek bank.

items and unneeded or abandoned structures shall be removed.
•

•

•

When the Trail is located within a creek channel, banks of the 		

Filling of the floodplain or wetlands associated with this project

Clearing width shall be the width of the preferred trail facility

will not be permitted unless doing so provides the best alternative

(shared-use path with buffered separation, shared-use path with 		

for the Trail in terms of safety, water quality and stream bank 		

separation of uses, separated bike line and pedestrian path or 			

restoration activities. In all cases, placing fill in the floodplain

minimum trail types) with an additional 5 feet on either side of

shall be conducted in strict compliance with local, state and 		

the Trail for the frontage zone. Some areas may require additional grading

federal regulations and procedures.

and clearing where steep topography exists.
•

Where possible, an additional 6 feet of selective clearing and thinning 		
of wooded areas is ideal.

•

All pruning is to be done in accordance with the National Arborist 		
Association and ANSI A300-1995 standards. No topping off, rounding 		
over, stub, or flush cuts to trees shall be permitted.

•

Where possible, invasive species shall be removed, and species 			
known to have invasive growth habits shall not be planted along the 		
greenway.
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¬¬The development of trails through urban environments is fraught with obstacles, but
perseverance of the ultimate vision in mind will help ensure the creation of a community
treasure.
Photo: LandDesign

COMMON CONSTRAINTS
Constraints are numerous and common in the development of trails in
the urban environment. Coordination between public and private sectors
is often time consuming and with many decision points. Many regulations
and guidelines make the feasibility of the projects seem difficult to
achieve.
In implementing the vision of XCLT, the path may be a hard road, but the
goals of the project should always lead the decision making. There are
many conversations to be had and many methods to successfully meet
all goals and ensure a quality trail experience for everyone.

¬¬Weaving a trail through a built environment often uncovers regulations and guidelines
that conflict with one another. Working closely with stakeholders and permitting agencies
to provide an understanding of the project goals and community value was the key to
success. Conflicts between regulations and guidelines were numerous and constant, and
will appear again as the Trail is extended.
Photo: LandDesign
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PERMITTING AND REGULATORY APPROVAL

DESIGN STANDARDS AND GUIDELINES

Below is a list of common permits that will need to be considered during the design process listed
by the title of permit or regulation and the governing body. This list is not all inclusive and each
section or project will need to verify the required regulations and permits.

ADA; Americans with Disabilities Act, United States Department of Justice, Civil Rights Division
AASHTO Guide for the Development of Bicycle Facilities, AASHTO

Charlotte-Mecklenburg Post Construction Storm Water Ordinance (PCSO), City of Charlotte

ABA Accessibility Guidelines; Outdoor Developed Areas, Architectural and Transportation Barriers
Compliance Board
NACTO Urban Bikeway Design Guide, National Association of City Transportation Officials

Surface Water Improvement and Management (SWIM) Stream Buffer Ordinance, City of Charlotte
Section 404 Permit, US Army Corps of Engineers (USACE)

Mecklenburg County Park and Recreation Greenway Design Standards

Section 401 Water Quality Certification, NC Division of Water Resources (DWR)

Mecklenburg County Park and Recreation 2014 Comprehensive Master Plan Update

NPDES Permit (National Pollutant Discharge Elimination System), NC Division of Water Quality

Mecklenburg County Park and Recreation 2004 Little Sugar Creek Master Plan

(DWQ) Department of Environment and Natural Resources (DENR)
Flood Impact Assessment, Mecklenburg County Storm Water Floodplain Administrator
Floodlands Development Permit, Mecklenburg County Storm Water Floodplain Administrator
Soil Erosion & Sedimentation Control, NC DEQ
Commercial Site Plan Review (Site Plan Review & Zoning Ordinance Compliance), City of Charlotte
Building Permit, Mecklenburg County Land Use and Environmental Services
NCDOT Approval (Break in Controlled Access), North Carolina Department of Transportation
CDOT Approval (Street Crossings, ROW Encroachment), Charlotte Department of Transportation
Water and Sewer Permitting, Charlotte Water
Duke Energy Review and Approval for improvements within their right of way; Duke Energy
Land Development Permit, LUESA
Piedmont Natural Gas Approval, Piedmont Natural Gas
Charlotte-Mecklenburg Storm Water Sustainability Guidelines
Permits for working in the railroad right-of-ways
US Forest Service Trail Accessibility Guidelines
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