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1.0

Executive Summary

The purpose of this Transportation Impact Analysis (TIA) is to evaluate the impacts on the
surrounding transportation infrastructure as a result of the proposed Lake Forest Church mixeduse development. The primary objectives of the study are:
⚫
⚫
⚫
⚫

To estimate trip generation and distribution for the proposed development.
To perform vehicular, pedestrian and bicycle operations analyses for each of the identified
study intersections.
To determine the potential transportation impacts of the proposed development.
To identify improvements to mitigate the proposed development’s transportation impacts.

The proposed Lake Forest Church mixed-use development is located along the west side of S Main
Street (NC 115) just south of the Davidson Professional Park and east of Potts Street in Davidson,
North Carolina. Based on the site plan provided by the applicant during scoping, the proposed 4.11acre development is assumed to include the following land uses and intensities for the purposes of
this TIA:
⚫
⚫

25,750 square-foot church facility expected to include a daycare facility to accommodate
up to 80 students
A 3-story commercial building assumed to include office space on the top two floors along
with a restaurant/retail mix on the bottom floor

Note that the applicant has updated the proposed site plan (shown in Figure 3.2) since submittal
of the December 2019 Draft TIA that reflects relocation of proposed Access 2 to align with Griffith
Village Lane and operate as full movement. The shift in access required a small reduction in the
proposed commercial building from 27,700 square feet as originally assumed to 24,200 square
feet. However, for the purposes of this TIA, the originally assumed 27,700 square feet of
commercial space was maintained; therefore, the estimated trip generation for the commercial
space is considered conservative.
The 4.11-acre site consists of two parcels, which are currently zoned Village Edge and Village Infill.
Based on input from the applicant, the site has been submitted for Conditional Zoning. The
proposed church facility is intended to serve as a permanent location for the existing Lake Forest
Church community.
The proposed development exceeded the Town of Davidson’s TIA threshold as established by the
Davidson Planning Ordinance – Section 6.10 Transportation Impact Analysis, resulting in the
requirement of this study. The overall site density did not meet North Carolina Department of
Transportation’s (NCDOT’s) TIA threshold; however, it should be noted that coordination also
occurred with NCDOT staff in review of the assumptions and methodology documented in this TIA.
Based on the site density and projected trip generation, NCDOT stated that a cursory review (rather
than a full review) of this TIA will be performed by NCDOT to provide recommendations.
For the purposes of this TIA, the development is assumed to be completed (built-out) in 2023.
Based on the provided site plan along with input from the applicant, the proposed development will
be accessed via the following access points:
1. Access 1 (Davidson Professional Park Driveway) – Two internal connections to Davidson
Professional Park to the north of the proposed site to provide shared access to the existing
unsignalized full-movement driveway connection to S Main Street (NC 115), located
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approximately 200 feet north of Griffith Village Lane; intended to consolidate the two
existing driveways along S Main Street (NC 115) to a single driveway
2. Access 2 – A full-movement driveway connection to S Main Street (NC 115) at Griffith
Village Lane, creating the fourth leg of the existing unsignalized tee-intersection
A TIA Scoping Meeting was held with the Town of Davidson, NCDOT and representatives of the
applicant in Davidson on October 15, 2019, to obtain background information and to ascertain the
scope and parameters to be included in this TIA. The Town’s Memorandum of Understanding
(MOU) was developed based on discussions from this meeting, along with follow-up coordination
with NCDOT and the applicant, that documented all scoping parameters to be used for the TIA and
was reviewed and agreed upon by the Town of Davidson, NCDOT and the applicant. The approved
MOU is included in the Appendix. As stated above, the proposed site plan has recently been
modified that reflects relocation of proposed Access 2 to align with Griffith Village Lane and operate
as full movement (shown in Figure 3.2). The revised access has been coordinated with Town of
Davidson and NCDOT staff. This TIA includes updated analyses that reflect the modified site
access.
The following AM and PM peak-hour scenarios were analyzed to determine the proposed
development’s transportation impacts on the surrounding network:
⚫
⚫
⚫

2019 Existing Conditions
2023 Background Conditions
2023 Build-out Conditions

Based on the expected site trip generation and discussions of projected travel patterns for the
proposed site trips in context with the surrounding area, this TIA evaluated the vehicular, pedestrian
and bicycle operations under each of the AM and PM peak-hour scenarios above for the following
study area intersections as agreed upon at the TIA Scoping Meeting:
1.
2.
3.
4.
5.
6.

S Main Street (NC 115) and South Street/Chairman Blake Lane
S Main Street (NC 115) and Catawba Avenue
S Main Street (NC 115) and S Village Lane/Eugenia Street
S Main Street (NC 115) and Potts Street/Davidson Street
S Main Street (NC 115) and Access 1 (Existing Davidson Professional Park Driveway)
S Main Street (NC 115) and Griffith Village Lane/Access 2 (2023 conditions only)

For the purposes of this study, the orientation of S Main Street (NC 115) within the identified study
area was established to be north-south.
Note the following modifications from the background data collected were applied to the capacity
analyses to meet NCDOT Congestion Management Capacity Analysis Guidelines:
⚫
⚫
⚫

Right-turn-on-red (RTOR) operations were not allowed.
Protected-only left-turn phasing was used for analysis of future operations where
protected/permitted left-turn phasing exists.
Lost time adjust was added to the yellow and all-red times provided in the existing signal
plans to maintain a total lost time of 5 seconds for each movement.

Kimley-Horn was retained to determine the potential transportation impacts of this development (in
accordance with the traffic study guidelines in the NCDOT Policy on Street and Driveway Access
to North Carolina Highways and set forth by the Davidson Planning Ordinance – Section 6.10
Transportation Impact Analysis) and to identify transportation improvements that may be required
to mitigate these impacts. This report presents trip generation, distribution, vehicular and
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multimodal analyses, and identified transportation improvements required to mitigate anticipated
transportation demands produced by the subject development.
Based on the vehicular, pedestrian and bicycle operations analyses performed at each of the
identified study intersections, along with review of the auxiliary turn-lane warrants contained herein,
the following improvements are identified to mitigate the impact of the proposed development on
the surrounding transportation infrastructure:

5. S Main Street (NC 115) and Access 1 (Davidson Professional Park Driveway)
⚫

Southbound right-turn lane along S Main Street (NC 115) with 75 feet of storage
(Coordinate with agencies for potential payment in lieu)

Though the proposed site is expected to add enough volume to warrant a turn lane along S
Main Street (NC 115) at Access 1, the benefit provided by the turn lane may be outweighed by
the adverse impacts described in Section 7.0. The applicant should coordinate with Town of
Davidson and NCDOT staff to determine if a payment in lieu of the construction of a southbound
right-turn lane along S Main Street (NC 115) would serve as an acceptable mitigation measure.
This could potentially be used to fund the sidewalk or bicycle projects identified for this portion
of S Main Street (NC 115) in the 2019 Davidson Mobility Plan.
The results in this TIA are based on the eastbound approach of Access 1 assumed to operate
as a single-lane approach. However, as shown in the most recent site plan (Figure 3.2), this
approach is being designed as a two-lane approach with separate left- and right-turn lanes.
Widening the approach to provide separate turn lanes would further improve operations beyond
the results provided in this TIA and should therefore be considered appropriate.

6. S Main Street (NC 115) and Griffith Village Lane/Access 2
⚫

Single eastbound egress lane and single ingress lane with a 100-foot internal protected
stem (IPS) along Access 2

Study Area Pedestrian and Bicycle Improvements
⚫

⚫
⚫
⚫

Pedestrian crosswalk with rectangular rapid-flash beacons (RRFBs) across S Main Street
(NC 115) at Griffith Village Lane/Access 2
⚫
Include accessible curb ramps on both sides of S Main Street (NC 115) that comply
with ADA standards, while also allowing enough room for installation of the RRFB poles
5-foot sidewalk along the west side of S Main Street (NC 115) between the southernmost
property boundary and the proposed pedestrian crosswalk (approximately 300 linear feet)
12-foot sidewalk along the west side of S Main Street (NC 115) between the proposed
pedestrian crosswalk and Access 1 (approximately 225 linear feet)
Extend a 5-foot sidewalk in front of the existing Davidson Professional Park along the west
side of S Main Street (NC 115) to connect the proposed site to the existing sidewalk and
CATS bus stop at S Village Lane (approximately 150 linear feet)

The mitigation improvements identified within the study area are shown in Figure 1.1. The
improvements shown on this figure are subject to approval by NCDOT and the Town of Davidson.
All additions and attachments to the State and Town roadway system shall be properly permitted,
designed and constructed in conformance to standards maintained by the agencies.
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2.0

Introduction

The proposed Lake Forest Church mixed-use development is located along the west side of S Main
Street (NC 115) just south of the Davidson Professional Park and east of Potts Street in Davidson,
North Carolina. Based on the site plan provided by the applicant during scoping, the proposed 4.11acre development is assumed to include the following land uses and intensities for the purposes of
this TIA:
⚫
⚫

25,750 square-foot church facility expected to include a daycare facility to accommodate
up to 80 students
A 3-story commercial building assumed to include office space on the top two floors along
with a restaurant/retail mix on the bottom floor

Note that the applicant has updated the proposed site plan (shown in Figure 3.2) since submittal
of the December 2019 Draft TIA that reflects a small reduction in the proposed commercial building
from 27,700 square feet as originally assumed to 24,200 square feet. However, for the purposes
of this TIA, the originally assumed 27,700 square feet of commercial space was maintained;
therefore, the estimated trip generation for the commercial space is considered conservative.
The 4.11-acre site consists of two parcels, which are currently zoned Village Edge and Village Infill.
Based on input from the applicant, the site has been submitted for Conditional Zoning. The
proposed church facility is intended to serve as a permanent location for the existing Lake Forest
Church community.

The proposed development exceeded the Town of Davidson’s TIA threshold as established by the
Davidson Planning Ordinance – Section 6.10 Transportation Impact Analysis, resulting in the
requirement of this study. The overall site density did not meet NCDOT’s TIA threshold; however,
it should be noted that coordination also occurred with NCDOT staff in review of the assumptions
and methodology documented in this TIA. Based on the site density and projected trip generation,
NCDOT stated that a cursory review (rather than a full review) of this TIA will be performed by
NCDOT to provide recommendations.
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For the purposes of this TIA, the development is assumed to be completed (built-out) in 2023.
Based on the provided site plan along with input from the applicant, the proposed development will
be accessed via the following access points:
1. Access 1 (Davidson Professional Park Driveway) – Two internal connections to Davidson
Professional Park to the north of the proposed site to provide shared access to the existing
unsignalized full-movement driveway connection to S Main Street (NC 115), located
approximately 200 feet north of Griffith Village Lane; intended to consolidate the two
existing driveways along S Main Street (NC 115) to a single driveway
2. Access 2 – A full-movement driveway connection to S Main Street (NC 115) at Griffith
Village Lane, creating the fourth leg of the existing unsignalized tee-intersection
A TIA Scoping Meeting was held with the Town of Davidson, NCDOT and representatives of the
applicant in Davidson on October 15, 2019, to obtain background information and to ascertain the
scope and parameters to be included in this TIA. The Town’s MOU was developed based on
discussions from this meeting, along with follow-up coordination with NCDOT and the applicant,
that documented all scoping parameters to be used for the TIA and was reviewed and agreed upon
by the Town of Davidson, NCDOT and the applicant. The approved MOU is included in the
Appendix. As stated above, the proposed site plan has recently been modified that reflects
relocation of proposed Access 2 to align with Griffith Village Lane and operate as full movement
(shown in Figure 3.2). The revised access has been coordinated with Town of Davidson and
NCDOT staff. This TIA includes updated analyses that reflect the modified site access.
Kimley-Horn was retained to determine the potential transportation impacts of this development (in
accordance with the traffic study guidelines in the NCDOT Policy on Street and Driveway Access
to North Carolina Highways and set forth by the Davidson Planning Ordinance – Section 6.10
Transportation Impact Analysis) and to identify transportation improvements that may be required
to mitigate these impacts. This report presents trip generation, distribution, vehicular and
multimodal analyses, and identified transportation improvements required to mitigate anticipated
transportation demands produced by the subject development.
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3.0

Existing Traffic Conditions

Existing traffic conditions were coordinated with Town of Davidson and NCDOT staff and collected
through field observations and turning-movement counts to establish the existing conditions
baseline analysis.

3.1

ST UDY AREA

Based on coordination with the Town, NCDOT and the applicant, the study area for this TIA
includes the following existing intersections:
1.
2.
3.
4.
5.
6.

S Main Street (NC 115) and South Street/Chairman Blake Lane
S Main Street (NC 115) and Catawba Avenue
S Main Street (NC 115) and S Village Lane/Eugenia Street
S Main Street (NC 115) and Potts Street
S Main Street (NC 115) and Davidson Professional Park Driveway
S Main Street (NC 115) and Griffith Village Lane*

*Note that the existing intersection of S Main Street (NC 115) and Griffith Village Lane was not
originally included in the study area as shown in the approved MOU, yet was added as a study
intersection as a result of the updated site plan that proposes a shift in Access 2 to align with Griffith
Village Lane. This intersection was not included in the 2019 existing conditions analyses; however,
volumes were developed and applied to the future 2023 analyses as described in Section 4.1.
For the purposes of this study, the orientation of S Main Street (NC 115) within the identified study
area was established to be north-south.
Figure 3.1 shows the study area intersections and the site location, Figure 3.2 shows the proposed
site plan for the development as provided by the applicant and Figure 3.3 shows the existing
roadway geometry at the study intersections. A full-sized site plan to scale is provided in the
Appendix.
The primary roadways in the vicinity of the site are S Main Street (NC 115), Potts Street and South
Street. The information below describes existing conditions for portions of these roadways within
the vicinity of the site.
S Main Street (NC 115) is a two-lane, undivided highway throughout the study area and is classified
by NCDOT’s functional classification system as a minor arterial. This state highway has a posted
speed limit of 35 mph in the vicinity of Potts Street. Between Twin Oaks Road and Griffith Village
Lane the posted speed limit transitions to 25 mph and then drops to 20 mph just south of South
Street. Based on 2018 NCDOT annual average daily traffic (AADT) maps, S Main Street (NC 115)
carries an AADT volume of 16,500 vehicles per day (vpd) throughout the study area. There is
currently sidewalk located along the following portions of S Main Street (NC 115) within the study
area:
⚫
⚫
⚫

West side of S Main Street (NC 115) between Potts Street and Davidson Street
East side of S Main Street (NC 115) between Twin Oaks Road and Eugenia Street
Both sides of S Main Street (NC 115) north of Eugenia Street

Shared lane markings for bicycles, also referred to as sharrows, are present along S Main Street
(NC 115) north of Eugenia Street.
Lake Forest Church Mixed-Use Development
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Potts Street is currently a two-lane, undivided minor collector with no pavement markings and a
posted speed limit of 25 mph throughout the study area. There is no posted NCDOT AADT for this
roadway. Potts Street is part of the Lake Norman Bicycle Route (LNBR); however, there are
currently no designated bicycle facilities provided. Likewise, there are currently no sidewalk
facilities along Potts Street near its intersection with S Main Street (NC 115); however, State
Transportation Improvement Program (STIP) projects U-5873 and U-5907 plan to provide
pedestrian and bicycle accommodations at this intersection as later discussed in Section 4.3.
South Street is a two-lane, undivided local road with a posted speed limit of 20 mph in the vicinity
of S Main Street (NC 115). There is no posted NCDOT AADT for this roadway. Sidewalk is currently
provided along both sides of South Street near its intersection with S Main Street (NC 115).
Local bus service is currently provided throughout the study area by the Charlotte Area Transit
System (CATS) via Route 77X (North Mecklenburg Express), Route 97 (Village Rider-Cornelius),
and Route 99 (Village Rider-Huntersville).
Route 77X (North Mecklenburg Express) connects Davidson to Uptown Charlotte. Service is
provided every 10 to 30 minutes during the AM and PM peak hours and 30 to 60 minutes the
remainder of the day on weekdays, with the last departure from the Davidson-Gateway Park and
Ride at 9:03 PM. This route primarily serves commuters in northern Mecklenburg County
(Davidson, Cornelius, and Huntersville) as it provides non-stop service along I-77 between
Huntersville and Uptown Charlotte. Route 77X has multiple stops within proximity to the proposed
development, including stops along S Main Street (NC 115) at Eugenia Street and Cornelius Street.
Route 97 (Village Rider-Cornelius) connects Davidson with Cornelius and Huntersville. Service is
provided every hour from approximately 6:30 AM to 7:30 PM Monday through Friday, 9:00 AM to
7:00 PM Saturday, and 9:30 AM to 5:30 PM Sunday. Route 97 has multiple stops within proximity
of the proposed development, including stops along S Main Street (NC 115) at Eugenia Street and
Cornelius Street.
Route 99 (Village Rider-Huntersville) connects Davidson with Cornelius, Huntersville and Northlake
Mall. Service is provided every hour from approximately 5:30 AM to 7:30 PM Monday through
Friday, 8:30 AM to 7:30 PM
Saturday, and 9:00 AM to
6:00 PM Sunday. Route 99
has multiple stops within
proximity of the proposed
development,
including
stops along S Main Street
(NC 115) at Eugenia Street
and Cornelius Street.
The current routes and stops
within the vicinity of the site
are shown in the image to the
right.
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3.2

EXIST ING INT ERSECTION VOLUME DEVELOPMENT

AM (6:00-9:00) and PM (2:00-7:00) intersection turning-movement, heavy-vehicle, pedestrian and
bicycle counts were performed by National Data & Surveying Services on Thursday, November 7,
2019, at the following intersections:
1.
2.
3.
4.
5.
6.

S Main Street (NC 115) and South Street/Chairman Blake Lane
S Main Street (NC 115) and Catawba Avenue
S Main Street (NC 115) and S Village Lane/Eugenia Street
S Main Street (NC 115) and Potts Street
S Main Street (NC 115) and Davidson Professional Park D/W
N Main Street (NC 115) and Davidson Street*

*The existing N Main Street (NC 115) and Davidson Street intersection was not included in the
analyses as part of the study area since it is planned to be realigned and consolidated into a single
intersection with Potts Street as part of NCDOT TIP Project No. U-5873 (discussed in Section 4.3).
Counts were collected at this intersection to appropriately use in future-year conditions at the
realigned intersection of Potts Street and S Main Street (NC 115).
Note that the Town’s Planning Ordinance requires counts to be collected from 6:00-9:00 AM and
2:00-7:00 PM if a school is within one-quarter mile of the project site, whereas the Davidson Green
School is located along S Main Street (NC 115) opposite the site.
The AM and PM peak hours identified differed amongst some of the study intersections, yet were
found to be relatively consistent given the wide count timeframes. The AM peak hour was found
to be 7:30-8:30 AM at all intersections with the exception of the intersection of S Main Street (NC
115) and South Street/Chairman Blake Lane. The PM peak hour was found to be either 4:30-5:30
PM or 4:45-5:45 PM at each of the intersections. The specific peak hour of each individual
intersection was used as the baseline data to represent the highest collected traffic volumes within
the specified count timeframes. The peak hours for each of the intersections are shown in Table
3.1.
Table 3.1 – AM & PM Intersection Peak Hours
Intersection
AM Peak Hour
PM Peak Hour
1. S Main Street (NC 115) and South Street/Chairman Blake Lane 7:45 AM - 8:45 AM 4:30 PM - 5:30 PM
2. S Main Street (NC 115) and Catawba Avenue
7:30 AM - 8:30 AM 4:45 PM - 5:45 PM
3. S Main Street (NC 115) and South Village Lane/Eugenia Street 7:30 AM - 8:30 AM 4:45 PM - 5:45 PM
4. S Main Street (NC 115) and Potts Street
7:30 AM - 8:30 AM 4:30 PM - 5:30 PM
5. S Main Street (NC 115) and Davidson Professional Park D/W
7:30 AM - 8:30 AM 4:45 PM - 5:45 PM
6. N Main Street (NC 115) and Davidson Street
7:30 AM - 8:30 AM 4:30 PM - 5:30 PM
Volumes were balanced along S Main Street (NC 115) between Potts Street and Davidson Street
due to the short distance and limited driveways. However, no other volume balancing was
performed throughout the study area due to the presence of public streets and other commercial
and residential driveways. Peak-hour intersection turning-movement count data is provided in the
Appendix.
Figure 3.4 shows the 2019 existing AM and PM peak-hour traffic volumes.

Lake Forest Church Mixed-Use Development
Transportation Impact Analysis
9

1

South Street

2

3
5
SITE

6
Legend
- Study Area Intersections

4

- Site
1.
2.
3.
4.
5.
6.

S Main Street (NC 115) and South St/Chairman Blake Ln
S Main Street (NC 115) and Catawba Avenue
S Main Street (NC 115) and S Village Lane/Eugenia St
S Main Street (NC 115) and Potts Street
S Main Street (NC 115) and Access 1 (Davidson Professional Park DW)
S Main Street (NC 115) and Griffith Village Ln/Access 2

Lake Forest Church Mixed-Use
Transportation Impact Analysis

Study Area/
Site Location

Figure
3.1

Lake Forest Church Mixed-Use
Transportation Impact Analysis

Proposed Site Plan

Figure
3.2

Chairman Blake
Lane
NOT TO
SCALE

Catawba Avenue

Potts Street

Eugenia Street

Davidson Professional
Park D/W

Entrance
Only D/W

Griffith
Village Lane

Davidson
Street

LEGEND

X’

Existing Lane
Storage Length
Traffic Signal
Stop Control

Lake Forest Church Mixed-Use
Transportation Impact Analysis

Existing Roadway
Laneage

Figure
3.3

349 (325)
22 (17)
10 (10)

Chairman Blake
Lane

NOT TO
SCALE

84 (62)
388 (486)

273 (345)
35 (50)
8 (5)

27 (16)
92 (55)
4 (6)

4 (6)
389 (459)
45 (38)

78 (45)
61 (50)

50 (59)
324 (396)

Catawba Avenue

38 (25)
0 (0)
35 (20)

Entrance
Only D/W

2 (17)
0 (0)
2 (12)

13 (0)
374 (407)
8 (0)

Davidson Professional
Park D/W

182 (197)
2 (1)

Potts Street

20 (1)
405 (491)
3 (3)

6 (6)
345 (397)
23 (19)

Eugenia Street
1 (4)
0 (2)
3 (12)

LEGEND

XX AM Peak-Hour Traffic Volumes
(XX) PM Peak-Hour Traffic Volumes

Lake Forest Church Mixed-Use
Transportation Impact Analysis

2019 Existing
Traffic Volumes

Figure
3.4

4.0

Background Intersection Volume Development

Projected background (non-project) traffic is defined as the expected growth or change in traffic
volumes on the surrounding roadway network between the year the existing counts were collected
(2019) and the expected build-out year (2023) absent the construction and opening of the proposed
project. This includes both non-specific general growth based on historical increase in local traffic
volumes (historical background growth), along with specific growth and/or change in traffic volumes
caused by future off-site developments that are not yet fully-constructed and/or planned
transportation projects specifically identified within the vicinity of the proposed development.

4.1

HISTORICAL BACKGROUND G ROWT H T RAFFIC

Historical background growth is the increase in existing traffic volumes due to usage increases and
non-specific growth throughout the area, and accounts for growth that is independent of specific
off-site developments or planned transportation projects. Historical background growth traffic is
calculated using an annual growth rate, which is applied to the existing traffic volumes up to the
future horizon years. As shown in the approved MOU, an annual growth rate of two percent (2%)
was applied to the 2019 existing peak-hour traffic volumes to calculate base 2023 background
traffic volumes. This growth rate was determined based on review of historical NCDOT AADT maps
in coordination with Town of Davidson and NCDOT staff with consideration of the additional specific
traffic being added by the future off-site developments discussed in Section 4.2.
The existing intersection of S Main Street (NC 115) and Griffith Village Lane was not originally
included in the study area as shown in the approved MOU, yet was added as a study intersection
as a result of the updated site plan that proposes a shift in Access 2 to align with Griffith Village
Lane. Since it was not originally included in the study area, existing counts were not collected at
this intersection. Given the significant impact to traffic patterns currently being experienced as part
of the COVID-19 pandemic, existing counts could not be collected for this intersection at this time.
Therefore, to determine the turning-movement volumes at Griffith Village Lane, a trip generation
analysis was performed using the trip generation rates published in Trip Generation (Institute of
Transportation Engineers, Tenth Edition, 2017) for the 19 existing townhomes on Griffith Village
Lane. The inbound and outbound peak-hour trips were assigned to the S Main Street (NC
115)/Griffith Village Lane intersection based on existing directional splits along S Main Street (NC
115) in the vicinity of Griffith Village Lane. As shown in
the image to the right, Griffith Village Lane connects to
Eugenia Street via a parking lot in the southeast corner
of S Main Street (NC 115) and Eugenia Street. For the
purposes of this TIA, vehicles traveling to/from the
townhomes on Griffith Village Lane were assumed to use
the S Main Street (NC 115)/Griffith Village Lane
intersection and vehicles traveling to/from the parking lot
in the southeast corner of S Main Street (NC 115) and
Eugenia Street were assumed to use the S Main Street
(NC 115)/Eugenia Street/S Village Lane intersection.
Northbound and southbound volumes along S Main
Street (NC 115) at Griffith Village Lane were balanced
with the S Main Street (NC 115)/Davidson Professional
Park driveway. These volumes were used for 2023
background and build-out analyses.
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4.2

FUT URE OFF-SITE DEVELOPMENT S

Based on input from the Town of Davidson and NCDOT staff, two future off-site developments that
are expected to impact traffic volumes within the study area were included in the background traffic
volumes for this TIA. These developments, land uses and intensities, approximate build-out
percentages at the time the counts were collected, and required transportation improvements at
overlapping study intersections are outlined in Table 4.1.
Table 4.1 – Approved Developments
Development

Land Use/Intensity

Potts Street
Residential
Development

Multifamily – 246 units
Townhomes – 14 units

Davidson
Middle School Expansion – 480
Elementary School
Students, 6 buses,
Expansion*
23 staff members

% Build-out TIA Included?

0%

Yes

0%

Yes

Required Roadway Improvements
- Payment in lieu to be provided for
improvements on NC 115 at Catawba
Ave and Potts St intersections; these
will not be included in future conditions
models
- No roadway improvements at the
study intersections required

*AM trips added only (see below)

Site volumes for the Potts Street Residential Development and Davidson Elementary School
Expansion were obtained from the Potts Street Residential Development Draft TIA (Kimley-Horn,
December 2017) and the Draft Davidson Elementary School Expansion TIA (Stantec, January
2018), respectively. Note that the Davidson Elementary School Expansion TIA stated the PM peak
hour for the school was between 2:50 and 3:50 PM. As shown in Table 3.1, the PM peak hour was
found to be either 4:30-5:30 PM or 4:45-5:45 PM at each of the study intersections. Since the PM
peak hour analyzed in this TIA does not correspond or overlap with the PM peak hour evaluated
for the Davidson Elementary School Expansion, the elementary school expansion trips were not
added as an off-site development for the PM peak-hour analyses; however, the school expansion
traffic was added for the AM peak-hour analysis. This was coordinated with NCDOT and Town
staff following collection of the intersection counts and identification of the adjacent street peak
hours.
Existing turning-movement splits were used to appropriately carry and assign the site volumes for
both developments at each study area intersection that did not overlap with the study area in these
approved TIAs. Site traffic volume figures from the approved TIAs are included in the Appendix.

4.3

PLANNED T RANSPORT AT ION PROJECT S

Based on review of the adopted transportation plans for the area, three future multimodal
transportation projects (or groups of projects) have been identified within the study area, all of which
are currently funded through construction based on the current planning documents, along with a
number of other surrounding roads identified as needing improvements based on the Town’s
adopted transportation planning documents and Charlotte Regional Transportation Planning
Organization’s (CRTPO’s) Comprehensive Transportation Plan (CTP):
1.
2.
3.
4.
5.
6.

Potts Street/Davidson Street at Main Street (NC 115) Intersection (U-5873) - Funded
Potts/Sloan/Beaty Connector (U-5907) - Funded
Jetton Street Sidewalks (EB-5971) - Funded
Intersection Improvement Projects
Sidewalk Improvement Projects
Bike Lane Projects
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7. Greenway Projects
Note that only project numbers 1-3 above were considered for the purposes of this TIA since they
are funded, while the remaining identified projects were not included in the operations analyses
discussed in Sections 6 and 8 since they are currently unfunded.
NCDOT TIP Project No. U-5873 is currently being designed
to improve the intersections of Potts Street and Davidson
Street at Main Street (NC 115) south of the proposed site.
As shown in the image of the latest design plans to the right,
Potts Street, Davidson Street, and Main Street (NC 115) are
planned to be realigned to consolidate the two current stopcontrolled, tee intersections into a single, four-legged
roundabout intersection with the following approach
laneages:
⚫

⚫

⚫
⚫

Northbound - One shared left/through lane and one
exclusive right-turn lane with 250 feet of storage
along Main Street (NC 115)
Southbound – One shared left/through lane and one
shared through/right lane with 275 feet of storage
along Potts Street
Eastbound – One shared left/through/right lane
along Davidson Street
Westbound – One exclusive left-turn lane and one
shared left/through/right lane with 225 feet of
storage along Main Street (NC 115)

As part of the U-5873 project, sidewalk is planned to be installed along the north side of Davidson
Street, the east side of Potts Street, the south side of Main Street (NC 115) from the proposed
roundabout to just past Twin Oaks Lane, and along both sides of Main Street (NC 115) from the
proposed roundabout to Cornelius Street. Based on the current NCDOT STIP as of July 2020, this
project is funded for construction in fiscal year (FY) 2021. However, based on input from NCDOT
staff, the schedule could be delayed given the current NCDOT budget shortfalls. Based on this
schedule, U-5873 was included in the 2023 background and build-out conditions analyses. To
account for the improvement project, the 2023 background peak-hour traffic was redistributed at
the intersections of Davidson Street and Potts Street with Main Street (NC 115) using the
methodology outlined in the Project U-5873 - N Main Street (NC 115)/Potts Street Intersection
Improvement Technical Memorandum (Kimley-Horn, April 2018). U-5873 redistribution calculations
are included in the Appendix.
NCDOT TIP Project No. U-5907 is currently being designed to reduce congestion along S Main
Street (NC 115) by connecting Potts Street to Sloan Street to provide an additional north/south
connection. The project also plans to install sidewalk along the east side of Potts Street beginning
at the U-5873 project limits. Based on the current NCDOT STIP as of July 2020, this project is
funded for construction in FY 2021. However, based on input from NCDOT staff, the schedule
could be delayed given the current NCDOT budget shortfalls. Based on this schedule, U-5907 was
included in the 2023 background and build-out conditions analyses. Once connected, U-5907 will
likely alter traffic patterns within the vicinity of Potts Street and Sloan Street, including S Main Street
(NC 115). To account for the planned project, the 2023 background peak-hour traffic was
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redistributed throughout the study area using the methodology outlined in the Project U-5907 Potts
Street Extension Technical Memorandum (Kimley-Horn, February 2018). U-5907 redistribution
calculations are included in the Appendix.
Figures 4.1 and 4.2 show the projected 2023 background AM and PM peak-hour traffic volumes,
respectively, that include the historical growth traffic, future off-site development trips and
redistributed traffic to account for the funded TIP projects.
NCDOT TIP Project No. EB-5971 is currently funded to construct sidewalks on the south side of
Jetton Street between Griffith Street and Potts Street. Based on the current NCDOT STIP as of
July 2020, EB-5971 is currently funded for construction in FY 2025. Since this project is not planned
to be constructed until after the expected built-out year of the proposed development, this project
was not included in the operations analyses discussed in Sections 6 and 8.
Below is additional information found in the adopted transportation planning documents relative to
each of the identified projects:
⚫

U-5873 - Potts St/Davidson St at S Main St (NC 115) Intersection - Roundabout
◼
Funded for construction in FY 2021 per NCDOT STIP
◼
Schedule could be delayed given the current NCDOT budget shortfalls per NCDOT

⚫

U-5907 – Potts/Sloan/Beaty Connector
◼
Intended to connect Potts St to Sloan St, providing an additional north/south
connection to reduce congestion on S Main St (NC 115).
◼
Funded for construction in FY 2021
⚫
Right-of-way phase currently on hold
⚫
Schedule could be delayed given the current NCDOT budget shortfalls per NCDOT
⚫
Per STIP, funding is subject to roads being added to state-maintained system

⚫

EB-5971 - Jetton Street Sidewalks
◼
Sidewalk on the south side of Jetton Street between Griffith Street and Potts Street
◼
Funded for construction in FY 2025

⚫

Intersection Improvement Projects:
◼
S Main Street (NC 115) and South Street/Chairman Blake Lane
◼
S Main Street (NC 115) and Catawba Avenue
⚫
Improve sight distance and access by relocating utility poles out of sidewalk area
on east side
⚫
Provide high-visibility crosswalks
⚫
Extend Catawba Ave east of S Main Street (NC 115) to provide a street connection
to Spring Street (identified in 2019 Davidson Mobility Plan)
◼
Both included in the 2013 Davidson Walks & Rolls Active Transportation Master Plan

⚫

Pedestrian Improvement Projects:
◼
S Main Street (NC 115)
⚫
Replace existing sidewalk on the east side of S Main Street with 5-foot wide
sidewalk from Catawba Ave to Twin Oaks/Town Boundary
⚫
Identified as High/Near-term priority in 2019 Davidson Mobility Plan
◼
Potts Street
⚫
Construct sidewalk where gaps existing on west side of Potts St
⚫
Sidewalks on east side will be constructed as part of U-5907
⚫
Identified as High/Near-term priority in 2019 Davidson Mobility Plan
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◼

◼

Jetton Street
⚫
Construct 5-foot sidewalk on south side of Jetton St between Potts St and
Davidson Gateway Rd
⚫
Identified as High/Near-term priority in 2019 Davidson Mobility Plan
All included in the 2013 Davidson Walks & Rolls Active Transportation Master Plan

⚫

Bicycle Projects:
◼
Shared Lane Markings
⚫
S Main St (NC 115) between Eugenia St and Potts St
⚫
Potts Street
◼
Bike lanes
⚫
Jetton Street
⚫
Main Street (NC 115) south of Potts Street
◼
All included in the 2019 Davidson Mobility Plan and 2008 Davidson Bicycle
Transportation Plan

⚫

Greenways/Multi-Use Paths
◼
Proposed greenway/multi-use path along Eugenia Street between S Main Street (NC
115) and Spring Street, and to connect to S Main St/Catawba Ave intersection and
ultimate to the west to Potts Street south of Jetton Street
◼
Included in the 2019 Davidson Mobility Plan
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5.0

Site Traffic Volume Development

Site traffic developed for this TIA is defined as the site-generated trips expected to be added to the
study area by the construction of the proposed development, and the distribution and assignment
of that traffic throughout the surrounding network.

5.1

SIT E ACCESS

Based on the provided site plan along with input from the applicant, the proposed development will
be accessed via the following access points:
1. Access 1 (Davidson Professional Park Driveway) – Two internal connections to Davidson
Professional Park to the north of the proposed site to provide shared access to the existing
unsignalized full-movement driveway connection to S Main Street (NC 115), located
approximately 200 feet north of Griffith Village Lane; intended to consolidate the two
existing driveways along S Main Street (NC 115) to a single driveway
2. Access 2 – A full-movement driveway connection to S Main Street (NC 115) at Griffith
Village Lane, creating the fourth leg of the existing unsignalized tee-intersection

5.2

T RAFFIC GENERATION

The traffic generation potential of the proposed development was determined using the trip
generation rates published in Trip Generation (Institute of Transportation Engineers, Tenth Edition,
2017) for all land uses.
Based on the site plan provided by the applicant, the proposed 4.11-acre development is currently
envisioned to include the following land uses and intensities:
⚫
⚫

25,750 square-foot church facility expected to include a daycare facility to accommodate
up to 80 students
A 3-story commercial building assumed to include office space on the top two floors along
with a restaurant/retail mix on the bottom floor

Note that the applicant has updated the proposed site plan (shown in Figure 3.2) since submittal
of the December 2019 Draft TIA (and approved MOU) that reflects relocation of proposed Access
2 to align with Griffith Village Lane and operate as full movement. The shift in access required a
small reduction in the proposed commercial building from 27,700 square feet as originally assumed
to 24,200 square feet. However, for the purposes of this TIA, the originally assumed 27,700 square
feet of commercial space was maintained; therefore, the estimated trip generation for the
commercial space is considered conservative.
As discussed at the TIA Scoping Meeting, the specific type of retail use is currently unknown,
though is intended to serve the local community and attract pedestrians and bicyclists given the
proposed residential uses along with the proximity to the downtown core with existing non-vehicular
infrastructure in place. Therefore, multiple trip generation alternatives were performed and
reviewed by the Town, NCDOT and the applicant during the MOU review process. It was
determined that the general shopping center use (ITE 820) is the most appropriate land use
category. However, using the fitted linear equation for ITE 820, as recommended by NCDOT’s
Rate vs Equation spreadsheet, yielded 154 AM peak hour trips, much higher than expected trips
given the intended uses. This is likely due to the proposed amount of retail square footage (4,617
square feet) being on the low end of ITE’s fitted curve equation, where 351,000 square feet is the
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average of the 84 studies used by ITE to generate the equation. Note that the PM peak hour is
also on the low end of the fitted curve equation; however, the resulting number of PM trips were
determined to be reasonable. Therefore, to determine the AM peak-hour site trips, a ratio was first
determined comparing ITE 820’s average rate for the AM peak hour (0.94) to the PM average rate
(3.81). This showed that generally speaking, the expected AM peak-hour site trips for a shopping
center is approximately 25% of the expected PM peak-hour site trips. This ratio was then multiplied
by the expected number of total PM trips (56) to calculate the expected AM total trips (14). This
methodology was reviewed and approved by Town and NCDOT staff as part of the MOU.
Given the proximity of the proposed development to CATS bus stops, sidewalks, and the Lake
Norman Bicycle Route, along with the nearby residential, it was assumed that a portion of the
people traveling to/from the site would use an alternate mode of transportation to travel between
the proposed office, retail, restaurant, and daycare uses and the surrounding residential,
commercial and office developments. Additionally, pedestrian enhancements are planned to be
installed by the applicant that includes extension of the sidewalk along the west side of S Main
Street (NC 115) from S Village Lane to the southern limits of the proposed site (which connects the
site to the existing CATS bus stop) along with a proposed pedestrian crossing across S Main Street
(NC 115) at Griffith Village Lane. Therefore, as discussed at the TIA Scoping Meeting and shown
in the approved MOU, a multimodal reduction of ten percent (10%) of the traffic generated by each
land use was applied to trips entering and exiting the development during both the AM and PM
peak hours. To account for reduction in vehicular trips due to expected non-vehicular use,
pedestrian-generated trips were added to the network and reflected in the analysis.
Internally captured trips are trips that begin and end within the project site and do not access the
external roadway network. Examples of likely internal capture trips include office employees who
may choose to eat at the on-site restaurant or pick up their children at the proposed daycare.
National Cooperative Highway Research Program (NCHRP) Report 684 Enhancing Internal Trip
Capture Estimation for Mixed-Use Developments, produced by Transportation Research Board,
was used to calculate the internal capture for the development. This report provides extensive
research into the internal capture rates for mixed-use developments. Internal capture calculations
are included in the Appendix.
Pass-by trips are trips already on the roadway network that turn into the site as they pass by on the
adjacent street. Pass-by percentages were calculated for the shopping center and restaurant uses
based on the equations and data presented in the ITE Trip Generation Handbook, limited to a
maximum of ten percent of the adjacent street traffic based on NCDOT guidelines. Pass-by
calculations can be seen in the Appendix.
Table 5.1 summarizes the projected trip generation for the proposed development. During a typical
weekday, the proposed development has the potential to generate 133 and 203 net new external
trips during the AM and PM peak hours, respectively.
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Table 5.1 – Trip Generation

Table 5.1 - Trip Generation
AM Peak Hour
Land Use

General Office

Intensity

PM Peak Hour

Daily
Total

In

Out

Total

In

Out

33

5

86

15

71

18,467

SF

206

38

Shopping Center

4,617

SF

743

14

9

5

56

27

29

High-Turnover Sit Down Restaurant

4,616

SF

518

65

37

28

80

42

38

25,750

SF

179

17

9

8

21

13

8

327

62

33

29

63

30

33

1,973

196

121

75

306

127

179

Internal Capture

714

48

24

24

52

26

26

10% Multimodal Reduction

126

15

10

5

25

10

15

ITE 820 Pass-By - 0% AM / 34% PM

8

0

0

0

8

4

4

ITE 932 Pass-By - 0% AM / 43% PM

18

0

0

0

18

9

9

Church^
Daycare^

80 STU

Subtotal

Adjacent Street Traffic

728

827

10% Adjacent Street Traffic

158

74

37

37

84

42

42

Pass-By

26

0

0

0

26

13

13

1,107

133

87

46

203

78

125

Net New External Trips
^Church and daycare included in internal capture for office

5.3

SIT E T RAFFIC DIST RIBUT ION AND ASS IGNMENT

The proposed development’s trips were assigned to the surrounding network based on existing
peak-hour turning movements, surrounding land uses, locations of similar land use and population
densities in the area, along with consideration of how the travel patterns are expected to be altered
with construction of NCDOT TIP Project Nos. U-5873 and U-5907. The following site traffic
distribution was reviewed and approved as part of the MOU by the Town of Davidson, NCDOT and
the applicant:
⚫
⚫
⚫
⚫
⚫

35% to/from the north along Main Street (NC 115)
25% to/from the south along Main Street (NC 115)
20% to/from the north/west along Potts Street/Jetton Street
5% to/from the south/east along South Street
15% to/from the east along Eugenia Street

The overall site traffic distribution and assignment is shown in Figure 5.1.

5.4

2023 BUILD-OUT T RAFFIC VOLUMES

The 2023 build-out traffic volumes include the assignment of the projected site traffic generation
added to the 2023 background traffic volumes. Figures 5.2 and 5.3 show the projected 2023 buildout traffic volumes for the AM and PM peak hours, respectively.
Intersection volume development worksheets for all intersections and driveways within the study
network are provided in the Appendix.
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69(0)[69]
450(31)[481]

NOT TO
SCALE

17(0)[17]
60(0)[60]
6(0)[6]

3(0)[3]
0(0)[0]
2(0)[2]

0(31)<4>[35]
0(0)[0]
0(31)<2>[33]

Griffith
Village Lane

18(0)[18]
25(0)[25]
69(0)[69]

81(0)[81]
253(0)[253]
362(20)[382]

Davidson Street
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6.0

Vehicular Capacity Analysis

Based on the requirements set forth by the Davidson Planning Ordinance – Section 6.10
Transportation Impact Analysis in accordance with the traffic study guidelines in the NCDOT Policy
on Street and Driveway Access to North Carolina Highways, vehicular capacity analyses were
performed at the study area intersections for each of the following AM and PM peak-hour scenarios:
⚫
⚫
⚫

2019 Existing Conditions
2023 Background Conditions
2023 Build-out Conditions

Vehicular capacity analyses were performed for the AM and PM peak hours using the Synchro
Version 10 software to determine the operating characteristics at the signalized and stop-controlled
intersections of the adjacent street network and to evaluate the impacts of the proposed
development. Capacity is defined as the maximum number of vehicles that can pass over a
particular road segment, or through a particular intersection, within a specified period of time under
prevailing operational, geometric and controlling conditions within a set time duration. SIDRA 8
software was used to determine operating characteristics, level-of-service (LOS) and delay for the
future roundabout at the S Main Street (NC 115)/Potts Street/Davidson Street intersection. SIDRA
is typically used to analyze roundabout operations using a macroscopic model that uses gap
acceptance and lane utilization to determine capacity, where capacity is based on the size of time
gaps between vehicles that motorists choose when entering a roundabout. These software
programs use methodologies contained in the Highway Capacity Manual (HCM) to determine the
operating characteristics of an intersection.
The HCM defines LOS as a “quantitative stratification of a performance measure or measures
representing quality of service” and is used to “translate complex numerical performance results
into a simple A-F system representative of travelers’ perceptions of the quality of service provided
by a facility or service”. The HCM defines six levels of service, LOS A through LOS F, with A having
the best operating conditions from the traveler’s perspective and F having the worst. However, it
must be understood that “the LOS letter result hides much of the complexity of facility performance”,
and that “the appropriate LOS for a given system element in the community is a decision for local
policy makers”. According to the HCM, “for cost, environmental impact, and other reasons,
roadways are typically designed not to provide LOS A conditions during peak periods but instead
to provide some lower LOS that balances individual travelers’ desires against society’s desires and
financial resources. Nevertheless, during low-volume periods of the day, a system element may
operate at LOS A.”
LOS for a two-way stop-controlled (TWSC) intersection is determined by the control delay and is
reported for the side-street approaches, typically during the highest volume periods of the day, the
AM and PM peak periods. Control delay includes initial deceleration delay, queue move-up time,
stopped delay, and final acceleration delay. With respect to field measurements, control delay is
defined as the total elapsed time from the time a vehicle stops at the end of the queue to the time
the vehicle departs from the stop line. It is typical for stop sign-controlled side streets and driveways
intersecting major streets to experience long delays during peak hours, particularly for left-turn
movements. The majority of the traffic moving through the intersection on the major street
experiences little or no delay.
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LOS for signalized intersections is reported for the intersection as a whole, and typically during the
highest volume periods of the day, the AM and PM peak periods. One or more movements at an
intersection may experience a low level-of-service, while the intersection as a whole may operate
acceptably.
LOS for roundabout intersections is also reported for the intersection as a whole but uses the same
control delay thresholds as the stop-controlled intersections. However, if the volume-to-capacity
ratio on an approach of the intersection is greater than 1.0, that approach or intersection is reported
as LOS F regardless of the reported control delay.
Table 6.0-A and 6.0-B list the LOS control delay thresholds published in the HCM for unsignalized
and signalized intersections, respectively, as well as the unsignalized operational descriptions
assumed herein.
Table 6.0-A
Vehicular LOS Control Delay Thresholds for
Unsignalized Intersections
Average Control Delay per
Level-of-Service
Vehicle [sec/veh]
A
 10
Short Delays
B
> 10 – 15
C
> 15 – 25
D
> 25 – 35
Moderate
Delays
E
> 35 – 50
F
> 50
Long Delays
Table 6.0-B
Vehicular LOS Control Delay Thresholds for
Signalized Intersections
Average Control Delay per
Level-of-Service
Vehicle [sec/veh]
A
 10
B
> 10 – 20
C
> 20 – 35
D
> 35 – 55
E
> 55 – 80
F
> 80
NCDOT provided the signal geometric plans for the signalized intersection of S Main Street (NC
115) and South Street/Chairman Blake Lane, which was used in the development of the existing
conditions Synchro network. The cycle length and splits were optimized given the timing inputs in
the existing conditions network and in accordance with NCDOT Congestion Management
guidelines. Per NCDOT Congestion Management Capacity Analysis Guidelines, protected only leftturn phasing was used for analysis of future operations where protected/permitted left-turn phasing
exists. With the change from protected/permitted to protected phasing, the cycle lengths and splits
were re-optimized under background conditions and maintained throughout the build-out
conditions. Signal geometric plans are included in the Appendix.
The following modifications from the background data collected were applied to the capacity
analyses to meet NCDOT Congestion Management Capacity Analysis Guidelines:
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⚫
⚫
⚫

RTOR operations were not allowed.
Protected-only left-turn phasing was used for analysis of future operations where
protected/permitted left-turn phasing exists.
Lost time adjust was added to the yellow and all-red times provided in the existing signal
plans to maintain at total lost time of 5 seconds for each movement.

Note that peak-hour turning movement volumes less than four were not changed to four vehicles
per hour in the analysis. Given that these volumes were located only at unsignalized driveways on
movements where little to no volume would be regularly expected during the peak hours (e.g., sidestreet traffic on S Village Lane), the counted traffic volumes were maintained.
Per NCDOT Congestion Management Capacity Analysis Guidelines, existing peak-hour factors
(PHFs) were used in the 2019 existing conditions analysis, and a PHF of 0.9 was used for all futureyear scenarios. Based on review of the existing overall intersection PHFs, each study intersection
was observed to have a PHF of 0.87 or greater. Given that the observed PHFs (which accounts for
the existing Davidson Elementary School) were shown to reflect a much more even distribution of
traffic throughout the peak hour, a weighted school PHF was not applied to the future AM peakhour volumes.
Heavy-vehicle percentages collected with the counts were used and maintained for all scenarios,
subject to a two-percent minimum.
Due to the presence of on-street parking along roadways throughout the study area, adjacent street
parking maneuvers within 250 feet of the intersection were included in the analyses to reflect fieldobserved operations along these streets. The analysis assumed an average of one parking
maneuver per hour per space within 250 feet of the intersection for the purposes of this TIA.
Mitigation for vehicular traffic impacts caused by the proposed development were identified based
on Town of Davidson and NCDOT mitigation requirements. When determining the proposed
development’s traffic impact to the study area intersections, the 2023 build-out conditions were
compared to the 2023 background conditions.
Based on the Davidson Planning Ordinance – Section 6.10 Transportation Impact Analysis, “if a
proposed development is shown to reduce the level of service for vehicles, pedestrian, and
bicyclists, the applicant shall be required to upgrade the facilities to meet the minimum acceptable
level of service.”
Based on the NCDOT Policy on Street and Driveway Access to North Carolina Highways, “the
applicant shall be required to identify mitigation improvements to the roadway network if at least
one of the following conditions exists when comparing base network conditions to project
conditions:
⚫
⚫
⚫

the total average delay at an intersection or individual approach increases by 25% or
greater, while maintaining the same LOS,
the LOS degrades by at least one level,
or LOS is ‘F’”

Capacity analysis reports generated by Synchro Version 10 software are included in the Appendix
along with queuing and blocking reports generated by the SimTraffic microsimulation model.
Pedestrian and bicycle operations analyses are later discussed in Section 8.0.
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6.1

S MAIN ST (NC 115) AND SOUT H ST/CHAIRMAN BLAKE LN

Table 6.1 summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
signalized intersection of S Main Street (NC 115) and South Street/Chairman Blake Lane. S Main
Street (NC 115) is considered the northbound/southbound approaches with South Street as the
northwestbound approach and Chairman Blake Lane as the westbound approach.
Table 6.1 – S Main Street (NC 115) and South Street/Chairman Blake Lane

Table 6.1 - S Main Street (NC 115) and South Street/Chairman Blake Lane
Condition

Measure

NWB

WB

NB

NWBLR

WBLR

NBTR

D (44.0)

D (43.2)

D (49.6)

101'

134'

#377'

Intersection

SB
SBL

SBT

LOS (Delay)

AM Peak Hour
2019 Existing
2023 Background
2023 Build-out

LOS (Delay)
Synchro 95th Q
LOS (Delay)

E (69.9)

E (70.3)

C (32.3)

Synchro 95th Q

#253'

190'

292'

LOS (Delay)
Synchro 95th Q

E (70.6)
#263'

E (70.6)
190'

C (33.2)
313'

LOS (Delay)

D (51.8)

D (43.0)

C (30.6)

87'

112'

366'

C (24.3)
34'

D (38.0)

311'
C (29.9)

#161'

D (43.4)

253'

C (30.0)
#161
284'

D (43.4)

B (16.2)

C (27.6)

PM Peak Hour
2019 Existing
2023 Background
2023 Build-out

Synchro 95th Q
LOS (Delay)

20'

224'

D (50.9)

D (48.6)

C (24.2)

Synchro 95th Q

83'

118'

329'

56'

188'

LOS (Delay)
Synchro 95th Q

D (51.3)
88'

D (48.6)
118'

C (25.3)
386'

56'

B (18.6)
209'

Existing/Background Storage

B (18.6)

C (26.3)
C (26.6)

100'

# 95th percentile volume exceeds capacity, queue may be longer

Note that the results shown for all future-year scenarios in Table 6.1 reflect the following
modifications applied to the capacity analyses that differ from the background data collected to
meet NCDOT Congestion Management Capacity Analysis Guidelines:
⚫
⚫
⚫

RTOR operations were not allowed.
Protected-only left-turn phasing was used for the southbound approach where
protected/permitted left-turn phasing exists.
Lost time adjust was added to the yellow and all-red times provided in the existing signal
plans to maintain a total lost time of 5 seconds for each movement.

Table 6.1 shows the overall intersection is expected to operate at LOS D during the AM peak hour
and LOS C during the PM peak hour under 2023 background conditions, and is expected to
continue to operate at LOS D and LOS C when the proposed site traffic is added in 2023 build-out
conditions. Since the proposed development is not expected to have a significant adverse
impact on vehicular operations at this intersection, no mitigation improvements are
recommended for capacity purposes.
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6.2

S MAIN ST REET (NC 115) AND CAT AWBA AVENU E

Table 6.2 summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
unsignalized, tee-intersection of S Main Street (NC 115) and Catawba Avenue.
Table 6.2 – S Main Street (NC 115) and Catawba Avenue

Table 6.2 - S Main Street (NC 115) and Catawba Avenue
Condition

Measure

EB

NB

SB

EBLR

NBLT

SBTR

D (28.7)

A (2.0)

A (0.0)

AM Peak Hour
2019 Existing
2023 Background
2023 Build-out

LOS (Delay)
Synchro 95th Q
LOS (Delay)

85'

5'

0'

C (23.8)

A (2.0)

A (0.0)

Synchro 95th Q

65'

5'

0'

LOS (Delay)
Synchro 95th Q

D (29.0)
87'

A (2.3)
6'

A (0.0)
0'

LOS (Delay)

D (26.5)

A (2.7)

A (0.0)

PM Peak Hour
2019 Existing
2023 Background
2023 Build-out

Synchro 95th Q
LOS (Delay)

50'

9'

0'

C (22.9)

A (2.1)

A (0.0)

Synchro 95th Q

41'

6'

0'

LOS (Delay)
Synchro 95th Q

D (29.4)
61'

A (2.7)
9'

A (0.0)
0'

Table 6.2 shows that the stop-controlled eastbound approach of Catawba Avenue currently
operates with moderate delays during both peak hours.
With NCDOT TIP Project Nos. U-5873 and U-5907 in place under 2023 background conditions, the
eastbound approach is expected to operate better than existing conditions with short delays during
both peak hours. This decrease in delay reflects reduced traffic volumes along S Main Street (NC
115) caused by the additional north/south connection that U-5907 is intended to provide. The
reduced volume along S Main Street (NC 115) provides additional gaps in the mainline traffic to
allow side-street traffic from Catawba Avenue to turn onto S Main Street (NC 115). These projects
are further described in Section 4.3.
When the proposed site traffic is added to the 2023 background traffic volumes, the stop-controlled
eastbound approach of Catawba Avenue is expected to drop from LOS C to LOS D during both
peak hours, though the increase in average delay is between five to seven seconds per eastbound
vehicle during each peak and the volume to capacity ratios are expected to be less than 0.60 during
the peak hours. However, given the drop in LOS, identification of potential mitigation improvements
is required.
Construction of an exclusive eastbound right-turn lane along Catawba Avenue was considered for
mitigation. With this improvement in place, the eastbound approach is expected to return to LOS
C during both peak hours. However, the relatively small operational benefit expected should be
considered with the infrastructure and property impacts likely required to install this turn lane. As
shown in the image on the next page, the existing Fuel Pizza structure is set back approximately
45 feet from the Catawba Avenue curb and the associated outdoor patio is set back approximately
15 feet from the curb, which would restrict widening Catawba Avenue to the south, along with
existing underground and above-ground utilities and sidewalk infrastructure. Potential widening to
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the north would worsen an existing
issue for pedestrians where steep
grades and stairs are present.
Additionally, the proposed site is not
expected to add left-turn volume,
which causes the most significant
delays
for
stop-controlled
approaches. With the construction of
NCDOT TIP Project U-5907, there
will likely be less eastbound left-turn
traffic turning from Catawba Avenue
onto northbound S Main Street (NC
115), as these drivers would have the
option to continue north along Potts Street via the new connection to Sloan Street to travel north.
Furthermore, it is typical for stop sign-controlled side streets intersecting major streets to
experience long delays during peak hours, particularly for left-turn movements. Note that only
moderate delays would be expected with the addition of site traffic. Considering the relatively
small operational benefit shown to be provided by the turn lane improvement, along with
the property/infrastructure impacts, expected benefit of U-5907, and that the side-street is
still expected to operate at an acceptable LOS under build-out conditions, an eastbound
right-turn lane along Catawba Avenue is not recommended as mitigation for the proposed
Lake Forest Church mixed-use development.
Also note that as discussed in Section 4.3, this intersection has been identified for improvements
through the 2013 Davidson Walks & Rolls Active Transportation Master Plan and the 2019
Davidson Mobility Plan, including a future extension of Catawba Avenue to the east to provide a
street connection between S Main Street (NC 115) and Spring Street.
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6.3

S MAIN ST REET (NC 115) AND S VILL AGE LN/EUGENIA ST

Table 6.3 summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
unsignalized intersection of S Main Street (NC 115) and S Village Lane/Eugenia Street. S Main
Street (NC 115) is considered the northbound/southbound approaches with S Village Lane as the
eastbound approach and Eugenia Street as the westbound approach.
Table 6.3 – S Main Street (NC 115) and S Village Lane/Eugenia Street

Table 6.3 - S Main Street (NC 115) and South Village Lane/Eugenia Street
Condition

Measure

EB

WB

NB

SB

EBLTR

WBLTR

NBLTR

SBLTR

C (15.5)

C (22.8)

A (0.3)

A (1.6)

3'

37'

1'

4'

B (13.6)

C (18.6)

A (0.2)

A (1.6)

AM Peak Hour
2019 Existing
2023 Background
2023 Build-out

LOS (Delay)
Synchro 95th Q
LOS (Delay)
Synchro 95th Q

1'

26'

0'

4'

LOS (Delay)
Synchro 95th Q

C (15.0)
1'

C (24.1)
41'

A (0.2)
0'

A (1.5)
4'

LOS (Delay)

C (20.9)

D (28.1)

A (0.4)

A (1.8)

9'

28'

1'

5'

PM Peak Hour
2019 Existing
2023 Background
2023 Build-out

Synchro 95th Q
LOS (Delay)

C (15.3)

C (18.8)

A (0.2)

A (1.2)

Synchro 95th Q

4'

15'

0'

3'

LOS (Delay)
Synchro 95th Q

C (18.1)
5'

D (27.6)
30'

A (0.2)
1'

A (1.2)
4'

Table 6.3 shows the stop-controlled eastbound approach of S Village Lane currently operates with
short delays during both peak hours while the stop-controlled westbound approach of Eugenia
Street currently operates with short delays during the AM peak hour and moderate delays during
the PM peak hour.
With NCDOT TIP Project Nos. U-5873 and U-5907 in place under 2023 background conditions,
both approaches are expected to operate better than existing conditions with short delays during
both peak hours. This decrease in delay reflects reduced traffic volumes along S Main Street (NC
115) caused by the additional north/south connection that U-5907 is intended to provide. The
reduced volume along S Main Street (NC 115) provides additional gaps in the mainline traffic to
allow side-street traffic from S Village Lane and Eugenia Street to turn onto S Main Street (NC 115).
These projects are further described in Section 4.3.
When the proposed site traffic is added to the 2023 background volumes, the stop-controlled
eastbound approach of S Village Lane is expected to continue to operate with short delays during
both peak hours. Note that the average delay on this approach reflects very little volume with no
volume added by the proposed Lake Forest Church development (as shown in Figures 5.2 and
5.3). With the addition of the proposed site traffic, the stop-controlled westbound approach of
Eugenia Street is expected to continue to operate with short delays during the AM peak hour and
drop from LOS C to LOS D during the PM peak hour. Note that the volume to capacity ratio is
expected to be 0.30 for the westbound approach during the PM peak hour. However, given the
drop in LOS, identification of potential mitigation improvements is required.
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Construction of an exclusive westbound right-turn lane along Eugenia Street was considered for
mitigation. With this improvement in place, the westbound approach delay is shown to decrease
by approximately two seconds and remain at LOS D during the PM peak hour.
As shown in the image to the right,
there is currently on-street parking on
both sides of Eugenia Street as well
as buildings setback approximately 15
feet from the curb. The construction of
a westbound right-turn lane would
require removal of on-street parking
on one or both sides of Eugenia Street
to provide additional capacity without
impacting the existing structures.
Additionally, widening would increase
the crossing distance for pedestrians.
Given that a westbound right-turn
lane is not expected to provide a
significant benefit to westbound
approach operations along with considerations of the impacts discussed above and that
the side-street is still expected to operate at an acceptable LOS under build-out conditions,
a westbound right-turn lane along Eugenia Street is not recommended as mitigation for the
proposed Lake Forest Church mixed-use development.

6.4

S MAIN ST REET (NC 115) AND POTT S ST/DAVIDSON ST

Table 6.4A summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
currently unsignalized, full-movement tee-intersection of S Main Street (NC 115) and Potts Street.
S Main Street (NC 115) is considered the northbound/southbound approaches with Potts Street as
the eastbound approach. This intersection is assumed to be realigned to tie into the future
roundabout with Davidson Street under 2023 conditions. The 2023 roundabout analysis is shown
in Table 6.4B.
Table 6.4A – S Main Street (NC 115) and Potts Street (Existing)

Table 6.4A - S Main Street (NC 115) and Potts Street (Existing)
Condition

Measure

EB

NB

SB

EBLR

NBLT

SBTR

C (16.9)

A (6.8)

A (0.0)

62'

36'

0'

C (20.1)

A (4.7)

A (0.0)

71'

18'

0'

AM Peak Hour
2019 Existing

LOS (Delay)
Synchro 95th Q

PM Peak Hour
2019 Existing

LOS (Delay)
Synchro 95th Q

Table 6.4A shows the stop-controlled eastbound approach of Potts Street currently operates with
short delays during both peak hours.
As discussed in Section 4.3, NCDOT TIP Project No. U-5873 is funded to improve the intersections
of Potts Street and Davidson Street at Main Street (NC 115) south of the proposed site. Based on
the current NCDOT STIP as of July 2020, this project is funded for construction in FY 2021.
However, based on input from NCDOT staff, the schedule could be delayed given the current
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NCDOT budget shortfalls. Based on the latest design plans, Potts Street, Davidson Street and
Main Street (NC 115) are planned to be realigned to consolidate the two current stop-controlled,
tee intersections into a single, four-legged roundabout intersection with the following approach
laneages:
⚫
⚫
⚫
⚫

Northbound - One shared left/through lane and one exclusive right-turn lane with 250 feet
of storage along Main Street (NC 115)
Southbound – One shared left/through lane and one shared through/right lane with 275
feet of storage along Potts Street
Eastbound – One shared left/through/right lane along Davidson Street
Westbound – One exclusive left-turn lane and one shared left/through/right lane with 225
feet of storage along Main Street (NC 115)

Table 6.4B summarizes the vehicular LOS, control delay and 95th percentile queue lengths under
2023 background and build-out conditions at the realigned roundabout intersection of S Main Street
(NC 115) and Potts Street/Davidson Street. S Main Street (NC 115) is considered the northbound
and westbound approaches with Potts Street as the southbound approach and Davidson Street as
the eastbound approach.
Table 6.4B – S Main Street (NC 115) and Potts Street/Davidson Street (Roundabout)

Table 6.4B - S Main Street (NC 115) and Potts Street/Davidson Street (Roundabout)
Condition

Measure

EB
EBLTR

WB
WBL

NB

WBLTR

NBLT

Intersection

SB
NBR

SBLT

SBTR

LOS (Delay)

AM Peak Hour
2023 Background
2023 Build-out

LOS (Delay)

A (6.0)

A (7.4)

SIDRA 95th Q

8'

37'

LOS (Delay)
SIDRA 95th Q

A (6.1)
8'

39'

LOS (Delay)

A (7.1)

A (5.9)
20'

59'

21'

59'

21'

37'

23'

37'

A (7.5)

A (6.4)
37'

27'

41'

27'

41'

30'

44'

31'

A (5.9)

A (6.4)
12'

A (6.5)

A (6.5)
12'

PM Peak Hour
2023 Background
2023 Build-out

A (6.7)

SIDRA 95th Q

17'

40'

LOS (Delay)
SIDRA 95th Q

A (7.4)
17'

43'

A (5.5)

A (6.9)

Existing/Background Storage

A (7.2)

A (5.6)
225'

A (6.3)
13'

A (7.5)
250'

A (6.5)
14'
275'

With these improvements in place, the overall intersection is expected to operate at LOS A during
both peak hours under 2023 background and build-out conditions. Since the proposed
development is not expected to have a significant adverse impact on operations at this
intersection, no mitigation improvements are recommended for capacity purposes.

Lake Forest Church Mixed-Use Development
Transportation Impact Analysis
35

6.5

S MAIN ST (NC 115) AND ACCESS 1 (DAVIDSON PROF PARK D/W)

Table 6.5 summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
unsignalized full-movement intersection of S Main Street (NC 115) and Access 1 (Davidson
Professional Park Driveway). Note that the two existing driveways along S Main Street (NC 115)
are intended to be consolidated to a single driveway, located approximately 200 feet north of Griffith
Village Lane at the existing Davidson Professional Park Driveway. Existing and background
conditions reflect operations of the existing Davidson Professional Park Driveway, whereas the
build-out conditions reflect operations with the professional park driveway shared with the proposed
Lake Forest Church development.
Table 6.5 – S Main Street (NC 115) and Access 1 (Davidson Professional Park Driveway)

Table 6.5 - S Main Street (NC 115) and Access 1 (Davidson Professional Park DW)
Condition

Measure

EB

NB

SB

EBLTR

NBLTR

SBLTR

C (16.2)

A (0.6)

A (0.1)

4'

1'

0'

B (14.7)

A (0.5)

A (0.1)

AM Peak Hour
2019 Existing
2023 Background
2023 Build-out

LOS (Delay)
Synchro 95th Q
LOS (Delay)
Synchro 95th Q

1'

1'

0'

LOS (Delay)
Synchro 95th Q

C (20.8)
9'

A (0.5)
1'

A (0.1)
0'

LOS (Delay)

C (20.9)

A (0.0)

A (0.2)

24'

0'

1'

C (17.4)

A (0.0)

A (0.1)

PM Peak Hour
2019 Existing
2023 Background
2023 Build-out

Synchro 95th Q
LOS (Delay)
Synchro 95th Q

9'

0'

0'

LOS (Delay)
Synchro 95th Q

D (31.3)
55'

A (0.1)
0'

A (0.1)
0'

The results shown above are based on the eastbound approach of Access 1 assumed to operate
as a single-lane approach. However, as shown in the most recent site plan (Figure 3.2), this
approach is being designed as a two-lane approach with separate left- and right-turn lanes.
Widening the approach to provide separate turn lanes would further improve operations beyond
the results provided in Table 6.5.
Table 6.5 shows that the stop-controlled eastbound approach of the existing access for Davidson
Professional Park currently operates with short delays during both peak hours.
With NCDOT TIP Project Nos. U-5873 and U-5907 in place under 2023 background conditions, the
eastbound approach is expected to operate better than existing conditions with short delays during
both peak hours. This decrease in delay reflects reduced traffic volumes along S Main Street (NC
115) caused by the additional north/south connection that U-5907 is intended to provide. The
reduced volume along S Main Street (NC 115) provides additional gaps in the mainline traffic to
allow side-street traffic from Davidson Professional Park to turn onto S Main Street (NC 115).
These projects are further described in Section 4.3.
As discussed in Section 5.1, the proposed site is being designed to provide two internal
connections to the existing Davidson Professional Park Driveway north of the proposed site. Based
on discussions with the applicant and as reflected in the current site plan, the proposed
development intends to provide shared access by consolidating the two existing driveways along
S Main Street (NC 115) to a single driveway at the existing Davidson Professional Park Driveway,
Lake Forest Church Mixed-Use Development
Transportation Impact Analysis
36

located approximately 200 feet north of Griffith Village Lane. With the proposed site traffic added,
the eastbound approach is expected to operate with short delays during the AM peak hour and
moderate delays during the PM peak hour. Note that it is typical for stop sign-controlled side streets
and driveways intersecting major streets to experience long delays during peak hours, particularly
for left-turn movements. However, given the expected drop in LOS, identification of mitigation is
required. The following improvements were considered to potentially mitigate the impact of the
proposed site:
⚫
⚫

Northbound left-turn lane along S Main Street (NC 115)
Southbound right-turn lane along S Main Street (NC 115)

With these improvements in place, the stop-controlled eastbound approach delay along Access 1
is expected to decrease by less than five seconds while continuing to operate at LOS D during the
PM peak hour.
Given that turn lanes along S Main Street (NC 115) are not expected to provide a significant
operational benefit to the eastbound approach delay and that drivers exiting the site can reroute to Access 2 if extensive delays/queues are present, no mitigation improvements are
recommended for capacity purposes at this intersection. Review of auxiliary turn-lane
warrants at this intersection is included in Section 7.0.
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6.6

S MAIN ST (NC 115) AND GRIFFIT H VILLAGE LN/ACCESS 2

Table 6.6 summarizes the vehicular LOS, control delay and 95th percentile queue lengths at the
existing unsignalized tee-intersection of S Main Street (NC 115) and Griffith Village Lane. The
fourth leg of this intersection is planned to be constructed as part of the proposed Lake Forest
Church development.
Table 6.6 – S Main Street (NC 115) and Access 2

Table 6.6 - S Main Street (NC 115) and Griffith Village Lane/Access 2
Condition

EB

WB

NB

SB

EBLTR

WBLTR

NBLTR

SBLTR

LOS (Delay)

-

B (13.2)

A (0.0)

A (0.0)

Synchro 95th Q

-

1'

0'

0'

LOS (Delay)
Synchro 95th Q

C (15.8)
6'

C (15.3)
2'

A (0.7)
2'

A (0.0)
0'

-

B (13.4)

A (0.0)

A (0.1)

Measure

AM Peak Hour
2023 Background
2023 Build-out
PM Peak Hour
2023 Background
2023 Build-out

LOS (Delay)
Synchro 95th Q

-

1'

0'

0'

LOS (Delay)
Synchro 95th Q

C (20.5)
24'

C (16.0)
1'

A (0.8)
2'

A (0.1)
0'

This intersection was not originally included in the study area as shown in the approved MOU, yet
was added as a study intersection as a result of the updated site plan that proposes a shift in
Access 2 to align with Griffith Village Lane. Since it was not originally included in the study area,
existing counts were not collected at this intersection. Given the significant impact to traffic patterns
currently being experienced as part of the COVID-19 pandemic, existing counts could not be
collected for this intersection at this time. Section 4.1 describes the volume development
methodology for this intersection. Given the low-volume nature of this intersection, only 2023
background and build-out conditions were required for analysis.
Table 6.6 shows that the stop-controlled westbound approach of the Griffith Village Lane is
expected to operate with short delays during both peak hours.
With the addition of this fourth leg and associated site traffic, Table 6.6 shows that the stopcontrolled eastbound approach of Access 2 and the stop-controlled westbound approach of Griffith
Village Lane are expected to operate with short delays and queues during both peak hours. Based
on the site plan shown in Figure 3.2, the eastbound approach egress of Access 2 was assumed to
include a single lane. Note that the westbound approach is expected to drop from LOS B to LOS
C during both peak hours; however, the delay is expected to increase by less than 3 seconds
between background and build-out conditions. Therefore, no additional laneage improvements
beyond construction of Access 2 with a minimum internal protected stem (IPS) of 100 feet
are recommended at this intersection for capacity purposes.
The IPS is defined as the length required to be protected along the driveway stem from S Main St
(NC 115) before any crossing or left-turn conflicts are allowed. Based on the site plan shown in
Figure 3.2, the recommended 100 feet appears to be provided.
Review of auxiliary turn-lane warrants at this intersection is included in Section 7.0.
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7.0

Auxiliary Turn-Lane Warrants

Warrants for additional turn-lane improvements for unsignalized driveways beyond those
necessary for capacity were determined based on a review of the figure titled ‘Warrant for Left and
Right-Turn Lanes’ found on page 80 in the NCDOT Policy On Street And Driveway Access to North
Carolina Highways. The results of the warrants for left and right-turn lanes under 2023 build-out
conditions at the two site access points are summarized below and included in the Appendix.
5. S Main Street (NC 115) and Access 1 (Davidson Professional Park Driveway)
⚫
Southbound right-turn lane along S Main St (NC 115) with a minimum storage length of 75’
Context sensitivity should be considered for the S Main Street (NC 115) corridor. Steep grades
on either side of the street where retaining walls already exist, on-street parking along the east
side, and both underground and overhead utility conflicts exist along S Main Street (NC 115)
where widening would be required for the turn lanes. It should be noted that no turn lanes are
provided at unsignalized intersections along the S Main Street (NC 115) corridor throughout
the Town of Davidson, where higher traffic-generating driveways and intersections exist.
Generally, turn lanes promote higher speeds by allowing through traffic to bypass turning
vehicles, yet also increases pedestrian crossing distances. The low-speed, downtown
environment through Davidson where the speed limit is 25 mph is intended to instead promote
lower speeds to provide more comfort and safer operations for pedestrians and bicyclists.
As discussed in Section 8.0, pedestrians crossing the northbound and southbound
approaches of S Main Street (NC 115) at Access 1 are expected to experience 37 to 47
seconds of delay under 2023 build-out conditions during the peak hours. Construction of a turn
lane would increase the pedestrian crossing distance and number of traffic lanes crossed,
which would further increase the pedestrian delay.
Additionally, as discussed in Section 6.5, a southbound right-turn lane is not expected to
provide a significant benefit to vehicular operations at the intersection of S Main Street (NC
115) and Access 1 (Davidson Professional Park Driveway).
In summary, even though the proposed site is expected to add enough volume to
warrant a turn lane along S Main Street (NC 115) at Access 1, the benefit provided by the
turn lane may be outweighed by the adverse impacts described above. The applicant
should coordinate with Town of Davidson and NCDOT staff to determine if a payment in
lieu of the construction of a southbound right-turn lane along S Main Street (NC 115)
would serve as an acceptable mitigation measure. This could potentially be used to fund
the sidewalk or bicycle projects identified for this portion of S Main Street (NC 115) in the 2019
Davidson Mobility Plan.
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8.0

Pedestrian and Bicycle Operations Analysis

In addition to vehicular capacity analyses, the Town of Davidson also requires non-vehicular
operations analyses, including pedestrian and bicycle analyses, to allow for the safe and
convenient travel for all modes.

Pedestrian Operations Analysis
The Highway Capacity Manual 6th Edition was used to evaluate the pedestrian LOS at the study
intersections. The HCM provides methodology for calculating the pedestrian LOS for TWSC
intersections and signalized intersections based on geometric data, demand data and signal control
data including, but not limited to:
⚫
Number of lanes on the major street
⚫
Crossing distance
⚫
Traffic volumes
⚫
Motorist yielding rates to pedestrians
⚫
Cycle length
⚫
Walk time
⚫
Presence of pedestrian phase
Note that pedestrian delay and LOS calculation methodology for TWSC intersections in the HCM
only applies to the major street, free-flow crossings. It is stated in the HCM that “approaches where
conflicting traffic is stop-controlled are assumed to result in negligible delay for pedestrians, as
vehicles are required to stop and wait for conflicting vehicle and pedestrian traffic before
proceeding.”
The HCM does not provide specific methodology for calculating the pedestrian LOS at
roundabouts; however, it does state that methods used to analyze the pedestrian LOS for TWSC
intersections can be applied to roundabouts. For the purposes of this TIA, TWSC methodology was
used to determine the pedestrian LOS under 2023 background and build-out conditions at the
proposed roundabout at the intersection of S Main Street (NC 115) and Potts Street/Davidson
Street. Note that TWSC methodology assumes the approaches analyzed are free-flow; since each
approach of a roundabout must yield, and no approaches are free-flow, the results of this analysis
are considered conservative.
Tables 8.0-A and 8.0-B list the pedestrian LOS thresholds published in the HCM for unsignalized
and signalized intersections, respectively. The pedestrian LOS calculation worksheets are
included in the Appendix.
Table 8.0-A
Pedestrian LOS Thresholds for
Unsignalized Intersections
Average Control Delay (seconds
Level-of-Service
per pedestrian)
A
0–5
B
5 – 10
C
10 – 20
D
20 – 30
E
30 – 45
F
> 45
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Table 8.0-B
Pedestrian LOS Thresholds for
Signalized Intersections
Level-of-Service
LOS Score
A
 1.50
B
> 1.50 – 2.50
C
> 2.50 – 3.50
D
> 3.50 – 4.50
E
> 4.50 – 5.50
F
> 5.50
Table 8.1 summarizes the LOS
and control delay (seconds per
pedestrian) for the unsignalized
study area intersections along
with the LOS and LOS score for
the one signalized study
intersection.
The LOS and
delay
are
reported
for
pedestrians crossing the freeflow approaches only at the
TWSC intersections and the
LOS and LOS score are
reported for all approaches at
the signalized intersection.
Table 8.1 – Pedestrian Operations

As shown in Table 8.1, all study
area intersections are expected
to operate at LOS C or better
during both peak hours under
2023 build-out conditions with
the exception of the two
proposed access locations for
the proposed site along S Main
Street (NC 115). Under 2023
build-out conditions, these
intersections are expected to
operate at pedestrian LOS E
during the AM peak hour and
LOS F during the PM peak
hour.

Table 8.1 - Pedestrian Operations
Condition

Peak Hour EB (NWB)

WB

NB

SB

1 - S Main Street (NC 115) and South Street/Chairman Blake Lane
AM
B (2.37)
B (1.81)
B (1.84)
B
2019 Existing
PM
B (2.46)
B (1.78)
B (1.87)
B
AM
B (2.30)
B (1.84)
B (1.87)
B
2023 Background
PM
B (2.39)
B (1.78)
B (1.86)
B
AM
B (2.34)
B (1.84)
B (1.88)
B
2023 Build-out
PM
B (2.47)
B (1.78)
B (1.88)
B

(2.08)
(2.05)
(2.11)
(2.04)
(2.13)
(2.06)

2 - S Main Street (NC 115) and Catawba Avenue
AM
2019 Existing
PM
AM
2023 Background
PM
AM
2023 Build-out
PM
-

B
B
B
B
B
B

(6.3)
(5.3)
(6.6)
(5.7)
(6.3)
(5.3)

B
B
B
B
B
B

(6.0)
(5.1)
(6.4)
(5.5)
(6.0)
(5.1)

3 - S Main Street (NC 115) and Eugenia Street/S Village Lane
AM
B (6.0)
2019 Existing
PM
B (5.4)
AM
B (6.4)
2023 Background
PM
B (5.8)
AM
B (5.9)
2023 Build-out
PM
B (5.1)

B
B
B
B
B
B

(6.2)
(5.5)
(6.6)
(5.9)
(6.1)
(5.3)

4 - S Main Street (NC 115) and Potts Street/Davidson Street
AM
D (23.2)
2019 Existing
PM
E (31.0)
AM
C (10.1)
C (10.5)
C (12.1)
2023 Background
PM
B (9.4)
C (10.4)
C (18.8)
AM
C (10.1)
C (10.4)
C (12.0)
2023 Build-out
PM
B (9.4)
C (10.5)
C (12.3)

D (23.2)
E (31.0)
B (8.1)
B (8.5)
B (8.1)
B (8.5)

5 - S Main Street (NC 115) and Access 1 (Davidson Professional Park DW)
AM
E (40.3)
E (40.3)
2019 Existing
PM
F (56.3)
F (56.3)
AM
E (34.8)
E (34.8)
2023 Background
PM
F (46.2)
F (46.2)
AM
E (38.4)
E (38.4)
2023 Build-out
PM
F (52.2)
F (52.2)
6 - S Main Street (NC 115) and Access 2
AM
2023 Background
PM
AM
2023 Build-out
PM
-

-

E (36.9)
F (47.0)
E (36.9)
F (46.2)

E (36.9)
F (47.0)
E (36.9)
F (46.2)
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Based on coordination with the applicant at the TIA Scoping Meeting and reflected on the site plan,
the following pedestrian improvements are planned to be constructed as part of the proposed Lake
Forest Church mixed-use development in the vicinity of the site:
⚫
⚫
⚫
⚫

Pedestrian crosswalk with rectangular rapid-flash beacons (RRFBs) across S Main Street
(NC 115) at Access 2/Griffith Village Lane
5-foot sidewalk along the west side of S Main Street (NC 115) between the southernmost
property boundary and the proposed pedestrian crosswalk (approximately 300 linear feet)
12-foot sidewalk along the west side of S Main Street (NC 115) between the proposed
pedestrian crosswalk and Access 1 (approximately 225 linear feet)
Extend a 5-foot sidewalk in front of the existing Davidson Professional Park along the west
side of S Main Street (NC 115) to connect the proposed site to the existing sidewalk and
CATS bus stop at S Village Lane (approximately 150 linear feet)

Required as part of the installation of a pedestrian crosswalk will also be accessible curb ramps on
both sides of S Main Street (NC 115) that comply with the Americans with Disabilities Act (ADA)
standards, while also allowing enough room for installation of the RRFB poles.
Installing a marked crosswalk with RRFBs at Access 2/Griffith Village Lane would encourage
pedestrians traveling to/from the site to cross S Main Street (NC 115) at this location rather than
Access 1 where higher traffic volumes are expected. These pedestrian enhancements would
increase pedestrian visibility, provide a safe crossing location and reduce pedestrian delay along
S Main Street (NC 115) in the vicinity of the site. Additionally, providing sidewalk along the west
side of S Main Street (NC 115) to S Village Lane will provide a connection for pedestrians traveling
between the Lake Forest Church mixed-use development and the CATS bus stops located at S
Village Lane/Eugenia Street.
Note that the unsignalized intersections of S Main Street (NC 115) with Catawba Avenue, Eugenia
Street/S Village Lane, and Potts Street/Davidson Street currently, or are planned to have highvisibility signage and/or RRFBs warning drivers of pedestrian crossings. HCM methodology
predicts that the probability of a driver yielding to a pedestrian actually increases with higher
vehicular volume especially at locations where high-visibility signage is used; therefore, Table 8.1
shows that the pedestrian delay at these intersections is expected to decrease between 2023
background and build-out conditions when the site traffic is added to the roadway network.

Bicycle Operations Analysis
The HCM does not provide methodology to analyze the operations of bicyclists at unsignalized
intersections. As listed in the approved MOU, the Charlotte Department of Transportations’ (CDOT)
Bicycle LOS Worksheet was used to determine the bicycle levels-of-service. The CDOT Bicycle
LOS Worksheet assesses bicyclists’ comfort based on geometric and traffic signal features
including, but not limited to:
⚫
⚫
⚫
⚫

Number of lanes crossed
Presence of conflicting turning movements
Presence of bike lanes
Left-turn phase treatment (permitted green, protected green, leading green)

Intersection features are assigned points, as identified by CDOT in the worksheet. LOS for each
approach is calculated based on the accumulation of points for each geometric and traffic signal
feature identified in the worksheet. A higher number of points correlates to a better LOS. The LOS
thresholds for CDOT’s Bicycle LOS Worksheet are shown in Table 8.2.
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Table 8.2
Bicycle LOS Thresholds
Level-of-Service
Points
A
93+
B
74 – 92
C
55 – 73
D
37 – 54
E
19 – 36
F
0 – 18
CDOT’s Bicycle LOS Worksheet was originally developed to assess the operations of bicycles at
signalized intersections. Based on review of the inputs related to traffic signals, the worksheet was
used to evaluate bicycle LOS at unsignalized intersections in this study using the following
assumptions to better reflect unsignalized operations:
⚫
⚫

Opposing vehicle left-turns were permitted (made on green ball only)
Right-turn-on-red was permitted

Table 8.3 summarizes the LOS for bicyclists at the study area intersections. CDOT’s Bicycle LOS
Worksheet does not take into account demand volumes; therefore, the bicycle LOS does not adjust
or differ between AM and PM peak hours, nor does it differ for future-year scenarios unless the
intersection laneage is modified (Intersections #4 and #6). The bicycle LOS calculation worksheets
are included in the Appendix.
Table 8.3 – Bicycle Operations

Table 8.3 - Bicycle Operations
Condition

Condition

EB (NWB)

WB

NB

SB

Intersection

1 - S Main Street (NC 115) and South
Street/Chairman Blake Lane

All
Scenarios

C (65)

C+ (70)

D (50)

B (80)

C (66)

C+ (70)

-

B (85)

D (50)

C (68)

D (50)

D (50)

D (50)

D (50)

D (50)

C+ (70)

-

C (65)

E (30)

C- (55)

C (60)

D (45)

D (45)

C (65)

D+ (54)

C (65)

-

C- (55)

D (50)

C- (57)

-

C+ (70)

D (50)

B (85)

C (68)

D (50)

D (50)

D (50)

D (50)

D (50)

2 - S Main Street (NC 115) and Catawba All
Avenue
Scenarios
3 - S Main Street (NC 115) and Eugenia
Street/S Village Lane
4 - S Main Street (NC 115) and Potts
Street/Davidson Street

All
Scenarios
Existing
Background
& Build

5 - S Main Street (NC 115) and Access 1 All
(Davidson Professional Park DW)
Scenarios

6 - S Main Street (NC 115) and Access 2

Existing &
Background
Build

Table 8.3 shows that each study area intersection is expected to operate with an overall bicycle
LOS D or better. Given that each intersection is expected to operate at an acceptable LOS, no
bicycle improvements are recommended as mitigation for the proposed Lake Forest Church
development.
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9.0

Mitigation Improvements

Based on the vehicular, pedestrian and bicycle operations analyses performed at each of the
identified study intersections, along with review of the auxiliary turn-lane warrants contained herein,
the following improvements are identified to mitigate the impact of the proposed development on
the surrounding transportation infrastructure:

5. S Main Street (NC 115) and Access 1 (Davidson Professional Park Driveway)
⚫

Southbound right-turn lane along S Main Street (NC 115) with 75 feet of storage
(Coordinate with agencies for potential payment in lieu)

Though the proposed site is expected to add enough volume to warrant a turn lane along S
Main Street (NC 115) at Access 1, the benefit provided by the turn lane may be outweighed by
the adverse impacts described in Section 7.0. The applicant should coordinate with Town of
Davidson and NCDOT staff to determine if a payment in lieu of the construction of a southbound
right-turn lane along S Main Street (NC 115) would serve as an acceptable mitigation measure.
This could potentially be used to fund the sidewalk or bicycle projects identified for this portion
of S Main Street (NC 115) in the 2019 Davidson Mobility Plan.
The results in this TIA are based on the eastbound approach of Access 1 assumed to operate
as a single-lane approach. However, as shown in the most recent site plan (Figure 3.2), this
approach is being designed as a two-lane approach with separate left- and right-turn lanes.
Widening the approach to provide separate turn lanes would further improve operations beyond
the results provided in this TIA and should therefore be considered appropriate.

6. S Main Street (NC 115) and Griffith Village Lane/Access 2
⚫

Single eastbound egress lane and single ingress lane with a 100-foot internal protected
stem (IPS) along Access 2

Study Area Pedestrian and Bicycle Improvements
⚫

⚫
⚫
⚫

Pedestrian crosswalk with rectangular rapid-flash beacons (RRFBs) across S Main Street
(NC 115) at Griffith Village Lane/Access 2
⚫
Include accessible curb ramps on both sides of S Main Street (NC 115) that comply
with ADA standards, while also allowing enough room for installation of the RRFB poles
5-foot sidewalk along the west side of S Main Street (NC 115) between the southernmost
property boundary and the proposed pedestrian crosswalk (approximately 300 linear feet)
12-foot sidewalk along the west side of S Main Street (NC 115) between the proposed
pedestrian crosswalk and Access 1 (approximately 225 linear feet)
Extend a 5-foot sidewalk in front of the existing Davidson Professional Park along the west
side of S Main Street (NC 115) to connect the proposed site to the existing sidewalk and
CATS bus stop at S Village Lane (approximately 150 linear feet)

The mitigation improvements identified within the study area are shown in Figure 9.1. The
improvements shown on this figure are subject to approval by NCDOT and the Town of Davidson.
All additions and attachments to the State and Town roadway system shall be properly permitted,
designed and constructed in conformance to standards maintained by the agencies.
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Chairman Blake
Lane
NOT TO
SCALE

Catawba Avenue

Coordinate w/ agency staff to
determine potential payment
in lieu of constructing a
southbound right-turn lane

Davidson Professional
Park D/W (Access 1)

Potts Street

TIA results based on single-lane
approach; however, widening to
accommodate separate turn
lanes on Access 1 should be
considered appropriate

Eugenia Street

Entrance
Only D/W

SITE
Access 2

S = 275’

100’ IPS

Griffith Village
Lane

S = 225’

LEGEND
Davidson Street
X’

Existing Lane
Storage Length

S = 250’

Roundabout (U-5873)
Background Improvement (U-5873)
Laneage Improvement (As Mitigation)
Sidewalk Improvement (As Mitigation)
Pedestrian Crosswalk (As Mitigation)
IPS Internal Protected Stem
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