TOWN OF CORNELIUS

Cornelius Town Hall

BOARD OF
COMMISSIONERS

November 19, 2018
Agenda

TOWN BOARD - 7:00 PM

-—

CALL TO ORDER

DETERMINATION OF QUORUM

APPROVAL OF AGENDA

MOMENT OF SILENCE AND PLEDGE OF ALLEGIANCE
NEW BUSINESS

o M © B

A. Lake Cornelius Informal Canoe/Kayak Access Area
6. MAYOR/COMMISSIONERS/MANAGER REPORTS
7. CITIZEN CONCERNS/COMMENTS
8. PRESENTATIONS

A. Just Serve - Vickie Stevens
B. Dave and Diana Rochester Volunteer Recognition

9. CONSIDERATION OF APPROVAL
A. Southeastern Power Administration Agreement
10. PUBLIC HEARING AND CONSIDERATION OF APPROVAL

A. REZ 06-17 Catawba @ Knox

B. REZ01-18 CD Nantz

C. TAO05-18 70% Glass Requirement
D. TA06-18 Chapter 10 - Murals

11. CONSENT AGENDA

A. Approve Minutes - Closed Session
B. Approve Minutes - Regular Meeting

12. COMMISSIONER CONCERNS
13. ADJOURNMENT

Please note that to speak during CITIZENS CONCERNS/COMMENTS or PUBLIC COMMENT, please use the signup sheet
provided before the Board meeting and list your name, address and topic. Each speaker will be allowed 3 minutes to speak. A "hard
stop" will occur after 3 minutes for each speaker. Any information displayed must be submitted to the Town Clerk within 48 hours
prior meeting.



REQUEST FOR BOARD ACTION

To:
From:

Action Requested:

=, Print

Date of Meeting:

Mayor and Town Board

Troy Fitzsimmons, PARC Director

November 19, 2018

Receive a report from John Crutchfield, Director of Public Safety & Recreation Strategy Planning Services Water
Strategy, Hydro Licensing and Lake Services with Duke Energy for the proposed Lake Cornelius Informal Access
Area. The proposed access area is part of the 2015 Federal Energy Regulatory Commission relicensing for the

Catawba/Wateree River Basin.

Manager's Recommendation:

Receive report.

ATTACHMENTS:
Name: Description: Type:
LEke Norman_Lake_Cornelius_Recreation_Opportunties.pdf Lake Cornelius Access Presentation Presentation
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Lake Norman Recreation Opportunities—2018 and Beyond
[5 DUKE
< ENERGY.



Catawba-Wateree Hydro Project—Relicensing Background

Submitted license application to FERC in 2006 which included Stakeholder Comprehensive
Relicensing Agreement conditions.

» FERC issued the 40-year license in November 2015 which required Duke Energy to file a
Recreation Management Plan (RMP) within one year.

= RMP was submitted in November 2016 and subsequently approved by FERC in December 2017.
89 planned recreation enhancements over 20 year period with majority planned in first 10 years.

Includes enhancements to 32 existing recreation sites and adding 26 new sites with a total investment
approximately $45M in first 10 years.

10 existing stakeholder access area leases to be renewed and potentially 23 new leases to be implemented with
stakeholder partners throughout the river basin.

= Commenced RMP implementation in 2018 with five recreation projects completed:
Ramsey Creek Park Patriots Pier
Highway 73 Access Area
Lucia Access Area
Dutchman’s Creek Access Area
Gunpowder Access Area




Lake Norman Recreation Access Areas
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Lake Norman—Recreation Access Area Enhancement Schedule

Project Access Area Implementation Schedule

Beatty’s Ford Access Area d years
Hagers Creek Access Area D years

Stumpy Creek Access Area 10 years
Little Creek Access Area 10 years
Lake Cornelius Informal Access Area 10 years
Island Point Access Area 15 years

Cowans Ford Dam Portage and Overlook 20 years




Lake Cornelius Informal Access Area

= FERC required License Article 407(6), Recreation
Management Plan, “A provision to provide
informal public access at the Lake Cornelius
portion of Cowan’s Ford Development within 10
years of license issuance, developed after
consultation with the Town of Cornelius, North
Carolina.”

Lake Cornelius is 125 acres separated from main
body of Lake Norman by the |-77 causeway.

Informal access consists of gravel parking lot for
10-15 cars, entrance sign, information kiosk, trail
to the water, and launch area.

Consultation with the Town began in January
2017 and ongoing discussion continues.




Lucia Access Area




Lucia Access Area




Lucia Access Area
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REQUEST FOR BOARD ACTION

=, Print

Date of Meeting: November 19, 2018

To: Mayor and Board of Commissioners

From: Andrew Grant, Town Manager

Action Requested:

Vickie Stevens will provide the Board with information on the organization Just Serve.
Manager's Recommendation:

Hear from Vickie Stevens.

ATTACHMENTS:

Name: Description: Type:

No Attachments Available
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REQUEST FOR BOARD ACTION

=, Print

Date of Meeting: November 19, 2018

To: Mayor and Board of Commissioners
From: Andrew Grant, Town Manager
Action Requested:

David and Diana Rochester attended the Inaugural Citizen’s Academy in 2008. They began volunteering while
attending the academy and became official volunteers for the police department in May 2009.

Over the last ten years, they have volunteered thousands of hours for many events and tasks inside the Police
Department. David has stripped down over 50 police surplus vehicles, while Diana has worked within the agency in
many roles. These are two of the most selfless people in the Town and are a great representation of paying it
forward.

They were recognized on Tuesday, November 13th at the Cornelius Police Department with awards recognizing their
volunteer hours; David: 5,827 hours Diana: 6,240 hours.

This year, the Town has selected David and Diana to serve as the Grand Marshals for the 2018 North Mecklenburg
Christmas Parade to be held on December 1, 2018.

Manager's Recommendation:

Recognize David and Diana Rochester for their ten years of volunteer service.

ATTACHMENTS:

Name: Description: Type:

No Attachments Available
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REQUEST FOR BOARD ACTION

&=, Print
Date of Meeting: November 19, 2018
To: Mayor and Board of Commissioners
From: Julie Niswonger, Finance Director

Action Requested:

Southeastern Power Administration notified all customers in the Georgia-Alabama-South Carolina System May 11,
2018, of Federal hydroelectric power available for supplemental allocation. The Town of Cornelius submitted a non-
binding expression of interest for a supplemental award of power.

Southeastern staff has evaluated all supplemental allocation interests. Cornelius qualifies for a minimum
supplemental award of 100 kW of additional power allocation. The total combined new allocation would be 461 kW.

This additional allocation of 100 kW provides for $1,281 in savings per year.
Manager's Recommendation:

Approve agreement.

ATTACHMENTS:

Name: Description: Type:

[0 SEPA Agreement FY19.pdf [Southeastern Power Administration Agreement Cover Memo
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Supplemental Agreement No. 4
To Contract No. 89-00-1501-1107
11/5/18

SUPPLEMENTAL CONTRACT
executed by
THE UNITED STATES OF AMERICA
DEPARTMENT OF ENERGY
acting by and through the
SOUTHEASTERN POWER ADMINISTRATION
and

TOWN OF CORNELIUS, NORTH CAROLINA

THIS SUPPLEMENTAL CONTRACT, executed as of , 2018, by and
between the UNITED STATES OF AMERICA, (hereinafter called the Government),
Department of Energy, acting by and through the Administrator of the Southeastern Power
Administration (hereinafter called the Administrator), and the TOWN OF CORNELIUS,
NORTH CAROLINA (hereinafter called the Purchaser), a municipal corporation organized and
existing under the laws of the State of North Carolina;

WITNESSETH; That,
WHEREAS, the Administrator and the Purchaser (hereinafter called the Parties)

executed a contract as of May 2, 1997, (designated as Contract No. 89-00-1501-1107), which



provides for the sale and purchase of power from projects on the Etowah, Savannah, Alabama,
Coosawattee, and Chattahoochee Rivers, known respectively as Allatoona, Buford, Carters, J.
Strom Thurmond, Hartwell, West Point, Millers Ferry, Robert F. Henry, Walter F. George, and
Richard B. Russell (the ten projects hereinafter collectively called the Projects); and
WHEREAS, Section 2 of said contract set forth the capacity and energy the
Government will make available and sell to the Purchaser during the term of this contract; and
WHEREAS, the Government has capacity available and has offered the preference
customers listed in the Georgia-Alabama-South Carolina System Power Marketing Policy,
published in the Federal Register on December 28, 1994 (Vol.59, No. 248) a supplemental
allocation of power; and
WHEREAS, it is the desire of the Parties to modify this section.
NOW, THEREFORE, the Parties mutually covenant and agree that said Contract No.
89-00-1501-1107, shall be amended in the following respect:
1. Section 2.1 shall be deleted and the following section shall be inserted in lieu
thereof:
"2.1 The Government will make available and sell to the Purchaser during
the term of this Contract, and the Purchaser will purchase from the
Government 100 kilowatts of additional capacity and associated energy.
The total combined new capacity allocation will be 461 kilowatts which
shall be the Purchaser’s contract demand under this Contract. The delivery
of the additional supplemental allocation is contingent upon the Government
securing the necessary arrangements to facilitate such increase in deliveries.
All allocated power made available hereunder shall be delivered to delivery
points of the Purchaser located within 150 miles of the power station at any
of the Hartwell, J. Strom Thurmond, or Richard B. Russell projects
(hereinafter called the Savannah River Projects).”

2. This Supplemental Contract shall become effective as of midnight, December 31,

2018.



IN WITNESS WHEREOF, the Parties hereto have caused this Supplemental Contract

to be executed as of the day of the year first above written.

UNITED STATES OF AMERICA
Department of Energy

By
Administrator
Southeastern Power Administration
1166 Athens Tech Road
Elberton, GA 30635-6711

TOWN OF CORNELIUS, NORTH CAROLINA

By
Town Manager
Town of Cornelius
Post Office Box 399
Cornelius, NC 28031-0399

(SEAL)

ATTEST:




REQUEST FOR BOARD ACTION

&=, Print
Date of Meeting: November 19, 2018
To: Mayor and Board of Commissioners
From: Aaron Tucker, Assistant Planning Director

Action Requested:

The applicant, Charter Cornelius LP, is requesting a conditional rezoning for property located at the corner of West
Catawba Av and One Norman Bv. for five commercial buildings including a grocery store, commercial retail building,

and three restaurant with drive through fronting on West Catawba totaling 39,000 square feet of commercial
buildings. Public Hearing #1 was held on October 16, 2017.

The Planning Board has unanimously recommended approval of this project at their October 29th, 2018 meeting.

Conduct Public Hearing #2 and consider approval of REZ 06-17.

Manager's Recommendation:

Conduct Public Hearing #2 and approve an Ordinance to amend the zoning map with conditions and a Resolution

declaring that REZ 06-17 is consistent with the Town's Land Use Plan and reasonable in the public's interest.

17 (Catawba at Knox) Consistency Statement.pdf

ATTACHMENTS:

Name: Description: Type:

O Application.pdf Application Cover Memo
O Catawba-Knox ZONING.pdf Zoning Map Cover Memo
O Catawba-Knox LU.pdf Future Land Use Map Cover Memo
O Aerial Property Map.pdf Aerial Property Map Cover Memo
O REZ 06-17(TB) Catawba at Knox Staff ReportREVI1.docx Staff Report Backup Material
O 2018-10-10 Catawba at Knox TIA REPORT.pdf TIA Report Cover Memo
O 2018-10-10 Catawba at Knox TECH MEMO.pdf TIA Technical Memo Cover Memo

ol Recing P e Ut Ste Pan Cover Mo
[0 One Norman ARB Revised Submittal 02 22 18.pdf Elevations Cover Memo
IS_ —g—p—y—gsxs:f;irﬁiiz?n:; Lropery, RIZ M6 Ordinance Cover Memo

RE‘ESOLUTION_OF_THE_TOWN_OF_CORNELIUS_BOARD_REZ_O6— Resolution Cover Memo
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TOWN OF CORNELIUS Staff Only: 1
Planning Department Date Rec'd:__ 1~V {]

Case #:

LAND DEVELOPMENT APPLICATION FORM

1. Application Type

®  Sketch Plan/Plat (Major Sub):
Preliminary Plat (Major Sub):
Final Piat (Major Sub):

Construction Documents:

Conditional Zoning (CZ)
Special Use Permit (SUP)
Major Architectural Variation

Minor Architectural Variation
Other: deﬁﬂg ‘_“&%

©
Fee Total: b 'ﬁ@

0O oo oXis
[T

General Rezoning

S oooo
0 |
5]

x

¢

2. Project Information [p [717 I 11

Date of Application:_‘#%!ame of Project: (‘W(Wd)bﬂ. ﬂ-;’la MOK
Locntionzwggéﬂd w W%pﬁ%& (acres): “Q&' 1 # of Units/Lots:

Current Zoning; ‘IL I’t/ Proposed Zoning: C2- L2

* ] \pesd
Current Land Use; _\M Proposed Land Use: MtM' 4 ﬁﬁldm &é ( K “ﬁf’ss

Tax Parcel Number(s): _ OO/ + f4g o= ') Dl 4S04

3. CunlactInl‘ormatnonf;ﬂﬁﬁfﬁfb CoRNELIUY. LF

o Cappien Benry « Sevrommu (ofe ColeSonest ¢ ¢ Stme , PA.

Owner, Applicant, or Developer Agent(s) (Engineer, Architect, Etc.)

75 lolsy Mive Lot Suiic 304 8o 5. [E]scm it ' '5‘1-6 Fdop
Address X ; ‘ Addre

(uzenien CT 630 a?mue P ggma.

City, State Zip Cll)’, State Zi

R05-bfg - o 203-645-3233 5&6 15;%'_ 40‘{' 376, 7% 1
’} phone Fax Telephonc

W /Hw 5 Aanmys

Slgnature Print Name Date Signature Print Name Date

Email - ﬂsb@C/{((r'}u/zb,wm 3}&)}!7/ Email -

y

4. The following items shall be considered as part of a complete application, please check this list to ensure all
items are included:

E/Si ned “Original®” application H Illustrative (color) site/sketch plan for presentation o
purposes with same layers as described above P

Project Fee(s) — See Fee Schedule

E/ ; 0 LV Official hard copy of architcetural clevations (at lcast
Written Summary/Description of Request can be on one copy), which may include multiple pages. Must be
company letierhead. Shall include requested usc or uses, drawn to scale by a registered architect, and include all /_)f
sq. feet of non-residential space, or density and number of primary and accessory buildings (including all building
units/lots for residential, or any other applicable sides), and any other architectural clements/features of the
information. For CZ’s, must also describe any variations site such as gazebos, trellis’s, garden walls, retaining

proposed from the Land Development Code walls, or other items over 4-feet in height (NOT

Property Survey (at least one copy), including existing APPLICABLE FOR SINGLE-FAMILY RESIDENTIAL

PO Box 399 | Comelius, NC 28031 | Phone: 704-896-2461 | Fax: 704-896-2462 | Rec’d by: u,)l:; .

buildings, topography, wetlands, streams, vegetation (trees PEYELUEVERIS), et
over 18" in diameter), and other natural f‘caturcs E/lllustrativc color) elevations for presentation purposes Pm/ l 3 N
m/suclskctch plan (at lcast one copy), may contain multiple kor . lisms desoribed abiove, & well as pergpective (D)

pages and must be drawn to scale by an engineer or m} nderings and photograph sxamples

landscape architect. Shall include locations of buildings Digital Files of all items listed above
and/or lots, streets, parking, proposcd grading,

landscaping/screening, open space, watershed/storm water

information, associated storm waler measures, and

proposed utilities and lighting. Shall also include general

information from adjoining lots




office: 19726 ZION AVENUE, CORNELIUS, NC 28031
mailing: P.0. BOX 2376, DAVIDSON, NC 28036

p: 704.896.0820 f: 704.896.0875

June 28, 2017

Via Hand Delivery
Mr. Wayne Herron
Planning Director
Town of Cornelius
21445 Catawba Avenue
Cornelius, NC 28031

RE:  Written Summary of Request; Conditional Zoning Application for Catawba at Knox (the
“Application™); Tax Parcels 001-145-22, 001-145-09, 20101 West Catawba Avenue,
Cornelius, North Carolina (the “Property”); Charter Cornelius, LP (“Owner”)

Dear Wayne:

Enclosed is a Land Development Application Form, along with a check in the amount of
$1,250.00, for CZ rezoning of the Property and a check in the amount of $250.00 for the Vested
Rights application. This letter will serve as the Owner’s written summary of the request for
approval of the Application in connection with the Property.

The written summary of the request is as follows: The Property comprises two (2) tracts
as shown on the survey attached to the Application. The uses requested are those uses permitted
in the HC Zoning District of the Town of Cornelius. The total acreage of the Property is
approximately 11.067 acres as shown on the Plan that is a part of the Application. The total
proposed non-residential square footage shown on the Plan is 48,225.

The Property Survey, Plan and Architectural Elevations have been submitted to you.
Digital files have been emailed directly to you. Please let me know if you have any questions
concerning the enclosed Application or the matters set forth herein. Thank you for your assistance.

Very truly yours,
Irvin Law, PLLC

- ->M7—_:.'=—m‘ )j"\fg:‘.hns,,\.\.\/-ﬂ_‘ secclh

By:
Susan K. Irvin

IRVIN LAW | PLLC
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REZ 06-17
Catawba at Knox

Conditional Zoning Request

Town Board Meeting
November 19, 2018

OWNER/APPLICANT: Paul Brandes
Charter Cornelius LP
75 Holly Hill Lane, Suite 305
Greenwich, CT 06830

AGENT: Jacob Bachman, PE
ColelJenest & Stone, PA
200 S. Tryon Street, Suite 1400
Charlotte, NC 28202
PROPERTY LOCATION: 20101 West Catawba Avenue (PID#: 00114522 & 00114509)
PROPERTY SIZE: 11.067 acres total
CURRENT LAND USE: Vacant
PROPOSED LAND USE: Grocery store and commercial retail
EXISTING ZONING: HC (Highway Commercial)
PROPOSED ZONING: CZ (Conditional Zoning)
EXISTING CONDITIONS:
1. Description of Adjoining Zoning and Land Uses — This property has road frontage along West
Catawba Avenue and Knox Road. To the north, these parcels directly touches existing Knox
Road right-of-way and are across from a GR (General Residential) zoned residential
neighborhood. To the east and south, the property abuts HC (Highway Commercial)

properties that currently support commercial uses. To the west, the property is adjacent from
VC (Village Center) zoned property that is currently occupied by a bank.

2. Topography — The property is relatively flat toward West Catawba Avenue but has a few areas
of topographic relief towards the north and eastern boundaries.

3. Vegetation — The majority of this property is covered with tree canopy. The more significant
trees are located toward the northeast boundary. The applicant has surveyed all significant
trees and has made a good effort to save them. Most of the significant trees in the northeast
portion of the property will remain.



4.

Infrastructure — The applicant has been asked to provide a Charlotte Water Capacity
Assurance form to ensure water and sewer capacity is available for the site. This development
will include two internal private streets that will give access the variety of commercial retail
and restaurant uses. Access to the site will be available from three driveways; one right in
right out driveway off of West Catawba Avenue and two driveways will be located on Knox
Road. There is an NCDOT road project adjacent to this development. U-5906 Torrence
Chapel/West Catawba Avenue intersection improvements are currently in design and is
estimated to start construction in FY 2020. This road project does impact the proposed
development at Knox and One Norman and the applicant has incorporated the design into
their site with the most recent NCDOT project plans. Connectivity to adjacent parcels is
shown on the plan which will open up new ways to navigate the site as other properties
develop.

STAFF COMMENTS:

1.

Project Overview — Charter Cornelius, LP is requesting to rezone the property located at 20101
West Catawba Avenue to develop a 5 commercial buildings totaling over 39,000 square feet
of commercial space. The commercial uses include restaurants with drive-through, a grocery
store, and potentially a bank.

Land Use Plan Consistency — The Land Use Plan adopted by the Town Board on January 6",
2014 designates this property as “Village Center,” which allows for a mix of community
serving commercial uses. The proposed uses are consistent with the 2014 Land Use Plan.

Pre-Development Review Committee — The sketch plan was presented to the PDRC on July
13, 2017. The PDRC was supportive of the proposed development.

Community Meeting — The applicant held the required community meeting on Wednesday,
October 4, 2017. 29 people attended the meeting and most of the concerns were centered on
traffic and congestion issues created by the site. There were other concerns about the
driveway location proximity to one another and questions on what buffers the developer
would install.

Town Board Public Hearing #1 — The meeting was held on May 16, 2017. No significant
issues were raised, but walkability and pedestrian access was noted as a priority for internal
design.

Architectural Review — This project was presented to the ARB on August 25, 2017. The Board
wanted to see more detail on how the drive-through areas would be screened from West
Catawba Avenue. The Board was also concerned about the location of Building D. They
made a general comment to make sure you don’t see the back of parapets from other street
fronts. The project was taken back to the ARB on September 28, 2018 and received approval.

Planning Board — The Planning Board unanimously recommended approval with conditions
on October 29

Traffic Impact Analysis — The TIA for this project was started in the summer of 2017. Due to
the unique arrangement of future funded NCDOT road projects in the study area and the high




volume of traffic on West Catawba Avenue, this TIA was required to be prepared using
TransModeler. This is the first project in the state to use TransModeler for a TIA. Town
staff received the draft report in June of 2018 and was quickly submitted to NCDOT for
approval. NCDOT congestion management issued a conditional approval in August of 2018.
Modifications have been made to the TIA at the request of the applicant and the Town. Traffic
mitigation requirements will be included as conditions of this rezoning.

Parking — Currently parking exceeds Town minimum standards and is proposed to adequately
meet customer needs for the commercial/restaurant uses being proposed..

STAFF RECOMMENDATIONS:

Staff approval with conditions. Please note the following conditions for potential approval.

1.

Town approval is contingent on review and approval by other applicable local, state and
federal agencies.

The development shall comply with all other applicable requirements of the Town of
Cornelius Land Development Code.

Town approval incorporates and shall comply with any and all submittals in the case file and
correspondence presented to the board in support of this application, including, but not limited
to the following: The site/sketch plan, architectural elevations, and any other information
related to this case or improvements recommended by the Town and/or other agencies.

The US Postal Service has notified the Town that all future subdivision approvals must
utilize a community mail delivery system. Locations and details of the proposed community
mailboxes must be included in the Construction Documents, and must be reviewed and
approved by the Post Master for this area. The applicant(s) must provide the Town with
written confirmation that the local Post Master is in agreement with the proposed box
locations.

Commercial, retail, office, grocery store and restaurant with drive-through uses shall be
permitted.

Applicant shall coordinate with NCDOT on additional right-of-way and all other required
improvements on Knox Road for widening project U-5906.

Applicant and Town shall confirm site plan design for One Norman/Knox matches that of
NCDOT’s design for U-5906.

TIA mitigation items included in construction of U-5906:

W Catawba Avenue at One Norman Boulevard
e Construction of an additional southbound left-turn lane along One Norman
Boulevard with 175 feet of storage, creating a three-lane approach that includes dual
left-turn lanes and a shared through/right lane.
e Reconfiguration of the northbound approach of One Norman Boulevard to provide
an exclusive left-turn lane and a shared through-right lane (same as existing).



10.

11.

12.

13.

14.

15

e Removal of the split phasing planned for the side-street northbound and southbound
approaches.

Knox Road at Harken Drive/Private Street B (D/W #3)
e Eastbound right-turn lane along Knox Road with 100’ of storage
e Eastbound left-turn lane along Knox Road with 100’ of storage (as shown on the
proposed plan)
e Westbound left-turn lane along Knox Road with 100’ of storage (as shown on
proposed plan)

TIA mitigation items prior to CO and U-5906

W Catawba Avenue at One Norman Boulevard
e Extension of the westbound right-turn lane to provide 150° of storage.

W Catawba Avenue at Private Street A (D/W #1)

Allow for left-over access (right-in/right-out left-in only)

Westbound right-turn lane along W Catawba Avenue with 100’ of storage
Single southbound egress and single ingress lane along Private Street A
Provide an internal protected stem of 100’ along Private Street A

Knox Road at Private Street A (D/W #2)
e Single northbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 75’ along Private Street A

Knox Road at Harken Drive/Private Street B (D/W #3)
¢ Single northbound egress and single ingress lane along Private Street B
e Provide an internal protected stem of 115’ along Private Street B

A crosswalk shall be provided at the Knox Road/Private Drive “A” intersection and shall be
coordinated with NCDOT with regard to design for U-5906.

All parking spaces shall be located within 60 feet of an overstory tree.

The type “b” landscape buffer shall be provided along West Catawba and in the curve at
One Norman/Knox. Masonry walls shall be provided along any drive-through facility as part
of the type “b” buffer detail.

Buffer area along Knox Road is to be retained, but shall be supplemented, if necessary, to
meet the type “a” buffer planting requirement.

Internal sidewalks shall be a minimum width of five feet and shall be provided as shown in
the locations noted on the approved site plan.

. The connectivity proposed for Lake Norman Realty shall be provided as shown. The

connection shall either be paved to the property line or a performance guarantee provided.
With regard to any additional connectivity access point, the applicant shall work with staff
to evaluate connectivity to any adjacent parcel based on site traffic analysis and congestion
impacts, adequacy of infrastructure, on street parking, traffic calming, types of uses
proposed per Chapter 7.1 of the Land Development Code. The connectivity evaluation shall



16.

17.

involve the Town’s traffic engineer for guidance in the evaluation and the applicant may
choose to provide information regarding these items from qualified professionals for
consideration. Mitigation may be required of the adjoining property owner for consideration
of the easement as well as expenses relating to ongoing maintenance of the driveways and
other improvements within the project that support the access point. If connectivity is
deemed appropriate and is required, the applicant shall provide easements to the adjoining
property owner for access and construction or may simply choose to pave the potential
connection to the property line in a manner approved by the Town and Mecklenburg County
LUESA.

A photometric lighting plan shall be provided during the construction document review and
shall meet the requirements of Chapter 7.

The drive through menu boards as well as pick up windows shall have a minimum five food
wide weather covering.
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1.0 Executive Summary

The purpose of this Traffic Impact Analysis (TIA) is to evaluate the vehicular traffic impacts on the
surrounding transportation infrastructure as a result of the proposed Catawba at Knox Retail
development. The primary objectives of the study are:

To estimate trip generation and distribution for the proposed development.

To perform vehicular operations analyses for each of the identified study intersections.
To determine the potential traffic impacts of the proposed development.

To identify improvements to mitigate the proposed development’s traffic impacts.

The proposed Catawba at Knox Retail development is located on approximately 11 acres in the
northeast quadrant of the W Catawba Avenue at One Norman Boulevard intersection, in the Town
of Cornelius. Based on the site plan provided by the applicant, the proposed development is
currently envisioned to consist of the following land uses and intensities:

Fast Food Restaurant with Drive-Through Window — 4,995 square feet (SF)
Coffee/Donut Shop with Drive-Through Window — 2,200 SF

Shopping Center — 18,630 SF

Supermarket — 22,400 SF

For the purposes of this TIA, the development is assumed to be completed (built-out) in 2019.
Based on the site plan provided by the applicant for the purposes of this TIA, the proposed
development is assumed to be accessed via the following access points:

1. West Catawba Avenue at Private Street A (unsignalized left-over)

2. Knox Road at Private Street A (unsignalized full-movement)

3. Knox Road at Harkin Drive/Private Street C (unsignalized full-movement)

o Note that the median from the signal at W Catawba Avenue for the future Knox

Road realignment may extend beyond this driveway, restricting this access to a
right-in/right-out. For the purposes of this study, this driveway was analyzed as full-
movement.

4. One Norman Boulevard at Private Street B (unsignalized right-in/right-out)*

*Note that since the July 2018 TIA submittal, the site plan has been modified to remove the Private
Street B access to One Norman Boulevard (unsignalized right-in/right-out). The analysis in this
TIA is based on the initial site plan that included this driveway. However, the final recommendations
reflect consideration for this driveway being removed, and is based on the modified site plan that
includes only three proposed driveways (all three at the same locations proposed in the initial site
plan). This approach has been coordinated with both Town of Cornelius and North Carolina
Department of Transportation (NCDOT) staff.

Based on the trip generation potential, the proposed development meets both the Town of
Cornelius and NCDOT thresholds for requiring a TIA. A TIA scoping meeting was held with the
Town of Cornelius, NCDOT and representatives of the applicant in Cornelius on July 25, 2017, to
obtain background information and to ascertain the scope and parameters to be included in this
TIA. A Memorandum of Understanding (MOU) was developed based on discussions from this
meeting that documented all scoping parameters to be used for the TIA, and was reviewed and
agreed upon by the Town of Cornelius, NCDOT and the applicant on September 25, 2017. The
approved MOU is included in the Appendix.

Catawba at Knox Retail
Traffic Impact Analysis
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Three funded Transportation Improvement Program (TIP) projects expected to have impacts to the
identified study area, U-5906, C-5621, and R-2555B, were discussed at the TIA scoping meeting.

U-5906 is currently being designed to improve the W Catawba Avenue at Torrence Chapel
Road/Liverpool Parkway intersection and is currently approved for funding through a combination
of Bonus Allocation and Surface Transportation Block Grant-Direct Attributable (STBG-DA) funds.
Based on coordination with NCDOT, this project will realign Knox Road, construct a roundabout at
the intersection of Knox Road at Torrence Chapel Road, and construct an additional northbound
right-turn lane on Liverpool Parkway with an additional receiving lane on Catawba Avenue that will
extend to the I-77 Southbound Ramp. Based on the current NCDOT State Transportation
Improvement Program (STIP) as of June 2018, this project is planned for construction in FY 2019
(the construction date has been modified since the MOU was approved); therefore, it was included
in all future year analyses (Note that based on coordination with NCDOT since the July 2018 TIA
submittal, construction is now planned for FY 2020. A Technical Memorandum is being submitted
along with this updated TIA that addresses the timing between the required mitigation
improvements and the U-5906 improvements at Knox Road/One Norman Boulevard). Note that
there is an additional phased improvement that is planned to remove the side-street lefts at this
intersection. However, based on discussions with NCDOT, removal of the lefts is not part of the
current project; therefore, was not included in this analysis. Final intersection configurations under
TIP Project U-5906 may differ from the improvements outlined in this TIA.

C-5621 is currently being designed to improve the Catawba Avenue at US 21 (Statesville
Road)/Holiday Lane intersection and is currently approved for funding through a combination of
Bonus Allocation, Congestion Mitigation and Air Quality (CMAQ) and local funds. At the time of the
TIA scoping meeting, this intersection was planned to be improved via the construction of a
roundabout. However, since then, the preferred alternative to improve this intersection has been
modified from a roundabout to a quadrant left configuration, which includes a new connection in
the southeast quadrant of this intersection with new traffic signals at both ends of the connection
at Catawba Avenue/Burton Lane and US 21 (Statesville Road). The benefit of this configuration is
the removal of left-turn movements from the current intersection of Catawba Avenue at US 21
(Statesville Road)/Holiday Lane, which is expected to reduce queueing into the closely-spaced
diverging diamond interchange (DDI) west of this intersection. An approved analysis model
depicting the planned improvements was developed by WSP and provided by NCDOT. Based on
the current NCDOT STIP as of June 2018, this project is planned for construction in FY 2019;
therefore, it was included in all future year analyses. (Note that based on coordination with NCDOT
since the July 2018 TIA submittal, construction is now planned for FY 2020.) Final intersection
configurations under TIP Project C-5621 may differ from the improvements outlined in this TIA.

R-2555B is currently being designed to convert W Catawba Avenue to a four-lane divided roadway
between Sam Furr Road (NC 73) and Jetton Road and is currently approved for funding through a
combination of state highway trust funds and local funds. With the northern terminus of this STIP
project located at Jetton Road, which is the western-most intersection within this TIA’s study area,
this project is planned to only impact the intersection of W Catawba Avenue at Jetton Road. Based
on coordination with NCDOT, this project is currently planned to add a second northbound left-turn
lane along W Catawba Avenue at Jetton Road. Based on the current NCDOT STIP as of June
2018, this project is planned for construction in FY 2020; therefore, as requested by NCDOT and
Town staff, this project was only included in the 2024 analyses (and was not included in the 2019
analyses) for the purposes of this TIA. Final intersection configurations under TIP Project R-2555B
may differ from the improvements outlined in this TIA.

Catawba at Knox Retail
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Given the expected timing of the proposed development’s build-out (2019) in coordination with the
opening year of the funded TIP projects, the following AM and PM peak-hour scenarios were
analyzed to determine the proposed development’s transportation impacts on the surrounding
network:

2017 Existing Conditions

2019 Background Conditions (with U-5906 and C-5621)

2019 Build-out Conditions (with U-5906 and C-5621)

2024 Build-out Conditions + 5 years (with U-5906, C-5621, and R-2555B)

Based on coordination with the Town, NCDOT and the applicant, along with review of the TIA
requirements documented within the Town of Cornelius Land Development Code, this TIA
evaluated the vehicular operations under each of the AM and PM peak-hour scenarios above for
the following study area intersections:

1. W Catawba Avenue at Jetton Road

2. W Catawba Avenue at Bethel Church Road

3. W Catawba Avenue at Knox Road

4. W Catawba Avenue at One Norman Boulevard

5. W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway

6. Catawba Avenue at I-77 SB Ramps

7. Catawba Avenue at I-77 NB Ramps

8. Catawba Avenue at US 21 (Statesville Road)/Holiday Lane

9. Catawba Avenue at S Hill Street/Burton Lane

10. Catawba Avenue at Smith Circle

11. Knox Road at Torrence Chapel Road

12. Knox Road at One Norman Boulevard

13. W Catawba Avenue at Private Street A (unsignalized left-over)

14. Knox Road at Private Street A (unsignalized full movement)

15. Knox Road at Harken Drive/Private Street C (unsignalized full movement)
16. One Norman Boulevard at Private Street B (unsignalized right-in/right-out)

Kimley-Horn was retained to determine the potential vehicular traffic 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 Town of Cornelius Land Development Code) and
to identify transportation improvements that may be required to mitigate these impacts. This report
presents trip generation, distribution, capacity analyses, and recommendations for transportation
improvements required to mitigate anticipated traffic demands produced by the subject
development.

Based on the capacity analyses performed for each of the identified study intersections, along with
review of the auxiliary turn-lane warrants and crash analyses contained herein, the following
improvements are recommended to mitigate the impact of the proposed development on the
adjacent street network:

W Catawba Avenue at One Norman Boulevard
e Construction of an additional southbound left-turn lane along One Norman Boulevard with
175 feet of storage, creating a three-lane approach that includes dual left-turn lanes and a
shared through/right lane

Catawba at Knox Retail
Traffic Impact Analysis
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e Reconfiguration of the northbound approach of One Norman Boulevard to provide an
exclusive left-turn lane and a shared through-right lane (same as existing)

e Removal of the split phasing planned for the side-street northbound and southbound
approaches

e Extension of the westbound right-turn lane to provide 150’ of storage

W Catawba Avenue at Private Street A (D/W #1)

Allow for left-over access (right-out only)

Westbound right-turn lane along W Catawba Avenue with 100’ of storage
Single southbound egress and single ingress lane along Private Street A
Provide an internal protected stem of 100" along Private Street A

Knox Road at Private Street A (D/W #2)
e Single northbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 100’ along Private Street A

Knox Road at Harken Drive/Private Street C (D/W #3)
e Single northbound egress and single ingress lane along Private Street C
e Provide an internal protected stem of 150" along Private Street C
e Eastbound right-turn lane along Knox Road with 100’ of storage

One-Norman Boulevardat Private Street B(DAV-#4)

e Since the July 2018 TIA submittal, the site plan has been modified to remove this driveway

The recommended improvements within the study area are shown in Figure 1.1. The
recommendations shown on this figure are subject to approval by NCDOT and the Town of
Cornelius. 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.

Catawba at Knox Retalil
Traffic Impact Analysis
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2.0 Introduction

The proposed Catawba at Knox Retail development is located on approximately 11 acres in the
northeast quadrant of the W Catawba Avenue at One Norman Boulevard intersection, in the Town
of Cornelius. Based on the site plan provided by the applicant, the proposed development is
currently envisioned to consist of the following land uses and intensities:

Fast Food Restaurant with Drive-Through Window — 4,995 SF
Coffee/Donut Shop with Drive-Through Window — 2,200 SF
Shopping Center — 18,630 SF

Supermarket — 22,400 SF

For the purposes of this TIA, the development is assumed to be completed (built-out) in 2019.
Based on the site plan provided by the applicant for the purposes of this TIA, the proposed
development is assumed to be accessed via the following access points:

1. West Catawba Avenue at Private Street A (unsignalized left-over)

2. Knox Road at Private Street A (unsignalized full-movement)

3. Knox Road at Harkin Drive/Private Street C (unsignalized full-movement)

o Note that the median from the signal at W Catawba Avenue for the future Knox

Road realignment may extend beyond this driveway, restricting this access to a
right-in/right-out. For the purposes of this study, this driveway was analyzed as full-
movement.

4. One Norman Boulevard at Private Street B (unsignalized right-in/right-out)*

*Note that since the July 2018 TIA submittal, the site plan has been modified to remove the Private
Street B access to One Norman Boulevard (unsignalized right-in/right-out). The analysis in this
TIA is based on the initial site plan that included this driveway. However, the final recommendations
reflect consideration for this driveway being removed, and is based on the modified site plan that
includes only three proposed driveways (all three at the same locations proposed in the initial site
plan). This approach has been coordinated with both Town of Cornelius and NCDOT staff.

Based on the trip generation potential, the proposed development meets both the Town of
Cornelius and NCDOT thresholds for requiring a TIA. A TIA scoping meeting was held with the
Town of Cornelius, NCDOT and representatives of the applicant in Cornelius on July 25, 2017, to
obtain background information and to ascertain the scope and parameters to be included in this
TIA. A Memorandum of Understanding (MOU) was developed based on discussions from this
meeting that documented all scoping parameters to be used for the TIA, and was reviewed and
agreed upon by the Town of Cornelius, NCDOT and the applicant on September 25, 2017. The
approved MOU is included in the Appendix.

Kimley-Horn was retained to determine the potential vehicular traffic 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 Town of Cornelius Land Development Code) and
to identify transportation improvements that may be required to mitigate these impacts. This report
presents trip generation, distribution, capacity analyses, and recommendations for transportation
improvements required to mitigate anticipated traffic demands produced by the subject
development.

Catawba at Knox Retail
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3.0 Existing Traffic Conditions

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

3.1 STUDY AREA

Based on coordination with the Town, NCDOT and the applicant, along with review of the TIA
requirements documented within the Town of Cornelius Land Development Code, the study area
for this TIA includes the following existing intersections:

1. W Catawba Avenue at Jetton Road

2. W Catawba Avenue at Bethel Church Road

3. W Catawba Avenue at Knox Road

4. W Catawba Avenue at One Norman Boulevard

5. W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway
6. Catawba Avenue at I-77 SB Ramps

7. Catawba Avenue at I-77 NB Ramps

8. Catawba Avenue at US 21 (Statesville Road)/Holiday Lane
9. Catawba Avenue at S Hill Street/Burton Lane

10. Catawba Avenue at Smith Circle

11. Knox Road at Torrence Chapel Road

12. Knox Road at One Norman Boulevard

13. Knox Road at Harken Drive

Figure 3.1 shows the study area intersections and the site location, Figure 3.2 shows the proposed
site plan used in the analyses of this TIA as initially provided by the applicant and Figure 3.3 shows
the existing roadway geometry at the study intersections. Site visit intersection inventory forms are
included in the Appendix.

The primary roadways in the vicinity of the site based on NCDOT’s functional classification data
are W Catawba Avenue, US 21 and I-77. The information below describes existing conditions for
portions of these roadways within the vicinity of the site.

W Catawba Avenue is a four-lane, divided roadway with a posted speed limit of 35 miles per hour
(mph) in the vicinity of the site. W Catawba Avenue is classified as a minor arterial west of US 21
according to NCDOT functional classification data, with an average daily traffic (ADT) volume of
28,000 vehicles per day (vpd) in the vicinity of the site based on 2016 NCDOT ADT maps.

US 21 (Statesville Road) is a two-lane, undivided roadway with a posted speed limit of 35 mph
south of Catawba Avenue. US 21 (Statesville Road) is classified as a minor arterial throughout the
study area according to NCDOT functional classification data, with an ADT volume of 15,000 vpd
south of Catawba Avenue based on 2016 NCDOT ADT maps.

I-77 is currently a four-lane, divided interstate facility with a posted speed limit of 65 mph through
the study area. I-77 has an ADT of 93,000 vpd north of W Catawba Avenue (Exit 28) and 82,000
vpd south of W Catawba Avenue (Exit 28) based on 2016 NCDOT ADT maps.

The remaining network streets within the study area are classified as local roadways.

Catawba at Knox Retail
Traffic Impact Analysis
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EXISTING INTERSECTION VOLUME DEVELOPMENT

Intersection turning-movement and heavy-vehicle counts were performed by National Data &
Surveying Services, LLC, on Wednesday, September 6, 2017, for the AM (7:00-9:00 AM) and PM
(4:30-6:30 PM) peak periods at the following intersections:

=

©oNoOA~WDN

W Catawba Avenue at Jetton Road

W Catawba Avenue at Bethel Church Road

W Catawba Avenue at Knox Road

W Catawba Avenue at One Norman Boulevard

W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway
Catawba Avenue at Smith Circle

Knox Road at Torrence Chapel Road

Knox Road at One Norman Boulevard

Knox Road at Harken Drive

Peak-hour intersection turning-movement volumes were obtained from the QuikTrip TIA (AMT,
April 2017), and were performed on Wednesday, November 30, 2016, for the AM and PM peak
periods at the following intersections:

1.

2.
3.
4,

Catawba Avenue at I-77 SB Ramps

Catawba Avenue at I-77 NB Ramps

Catawba Avenue at US 21 (Statesville Road)/Holiday Lane
Catawba Avenue at S Hill Street/Burton Lane

These volumes were grown by 1% to reflect 2017 existing traffic volumes.

Based on these counts, the network peak hours were determined to be 7:45-8:45 AM and 4:45-
5:45 PM. Traffic volumes were balanced throughout the study area and converted to AM and PM
peak-hour Origin-Destination (O-D) Matrices. Peak-hour intersection count data is provided in the
Appendix.

Figure 3.4 illustrates the 2017 existing AM and PM peak-hour traffic volumes generated by the
simulation model. Note that the simulation model redistributed existing traffic volumes (which were
balanced from the collected counts) through the model’s dynamic traffic assignment (DTA).

Catawba at Knox Retail
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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
(2017) and the expected build-out year (2019) absent the construction and opening of the proposed
project. This includes 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 either approved, but not yet fully-constructed, off-site developments and/or planned
transportation projects specifically identified within the vicinity of the proposed development.

4.1 HISTORICAL BACKGROUND GROWTH TRAFFIC

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 one percent (1%)
was applied to the 2017 existing peak-hour traffic-volume O-D matrix to calculate base 2019 and
2024 background traffic volumes. This growth rate was determined based on review of historical
NCDOT AADT maps along with coordination with Town of Cornelius and NCDOT staff.

4.2 APPROVED DEVELOPMENTS

At the direction of the Town of Cornelius and NCDOT staff, two approved 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/intensities, and approximate build-out
percentages at the time the counts were collected are outlined in Table 4.1, along with the
improvements shown as being required within these respective studies.

Table 4.1 — Approved Developments

Development Land Use/Intensity | % Build-out | TIA Included? | Required Improvements
CATS Park and Ride | 415 Parking Spaces 50% Yes NO reqw.red improvements at study
intersections

Catawba Avenue at US 21*
- Extend NBR storage to 225’

S . . 0
QuikTrip 20 Fueling Positions 0% Yes Catawba Avenue at Burton Lane*

- SBL w/ 125’ of storage
- RTL drop on EB Catawba at S Ferry St

*These improvements are assumed to be incorporated into NCDOT'’s adjacent C-5621 STIP project.

Volumes for both developments were assigned to the background and build-out networks using the
TransModeler TIA Toolbox, which used the development inputs shown in Table 4.1 along with the
distribution provided for each of these developments documented in the Cornelius Park and Ride
Facility Technical Memorandum (Kimley-Horn, October 2013) and the QT TIA (AMT, April 2017).
Since the study areas for these developments differed from the study area included for the Catawba
at Knox Retail development, the distributions from those studies were appropriately extrapolated
to the remaining study area intersections. Note that a trip reduction was applied to the trip
generation of the approved convenience store for the QT TIA (AMT, April 2017) to account for the
previous restaurant and gas station that is being replaced by the future QuikTrip. At the time the
counts were collected for that study, the restaurant was open and operational. However, for the

Catawba at Knox Retail
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purposes of this study, this reduction was not applied since the previous restaurant and gas station
were no longer operational at the time the new counts were collected at the majority of intersections
for this TIA.

As noted in Table 4.1, the improvements committed by the QuikTrip development overlap with
planned improvements for the adjacent TIP project; therefore, based on information provided by
NCDOT, QuikTrip’s improvements were assumed to be incorporated into C-5621.

Figure 4.1 shows the 2019 background AM and PM peak-hour traffic volumes, which include the
historical growth traffic and future off-site development trips. Site trip figures from both approved
TIAs are included in the Appendix.

4.3 PLANNED TRANSPORTATION PROJECTS

Three funded TIP projects expected to have impacts to the identified study area, U-5906, C-5621
and R-2555B, were discussed at the TIA scoping meeting and included in the analyses for this
study.

U-5906 is currently being designed to improve the W Catawba Avenue at Torrence Chapel
Road/Liverpool Parkway intersection and is currently approved for funding through a combination
of Bonus Allocation and STBG-DA funds. Based on coordination with NCDOT, this project will
realign Knox Road, construct a roundabout at the intersection of Knox Road at Torrence Chapel
Road, and construct an additional northbound right-turn lane on Liverpool Parkway with an
additional receiving lane on Catawba Avenue that will extend to the I-77 Southbound Ramp. Based
on the current NCDOT STIP as of June 2018, this project is planned for construction in FY 2019
(the construction date has been modified since the MOU was approved); therefore, U-5906 was
included in all future year analyses (Note that based on coordination with NCDOT since the July
2018 TIA submittal, construction is now planned for FY 2020. A Technical Memorandum is being
submitted along with this updated TIA that addresses the timing between the required mitigation

improvements and the U-5906 improvements at Knox Road/ One Norman Boulevard) Note that
there is an additional phased = ; \
improvement that is planned to
remove the side-street lefts at this
intersection. However, based on
discussions with NCDOT,
removal of the lefts is not part of
the current project; therefore, was
not included in this analysis. The
concept for U-5906 current at the
time of this analysis is shown to
the right and also included in the
Appendix. Final intersection
configurations under TIP Project
U-5906 may differ from the
improvements outlined in this TIA.

C-5621 is currently being designed to improve the Catawba Avenue at US 21 (Statesville
Road)/Holiday Lane intersection and is approved for funding through a combination of Bonus
Allocation, CMAQ and local funds. At the time of the TIA scoping meeting, this intersection was

Catawba at Knox Retalil
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planned to be improved via the construction of a roundabout. However, since then, the preferred
alternative to improve this intersection has been modified from a roundabout to a quadrant left
configuration, which includes a new connection in the southeast quadrant of this intersection with
new traffic signals at both ends of the connection at Catawba Avenue/Burton Lane and US 21
(Statesville Road). The benefit of this configuration is the removal of left-turn movements from the
current intersection of Catawba Avenue at US 21 (Statesville Road)/Hollday Lane, which is
expected to reduce queueing into the T »
closely-spaced DDI west of this
intersection.  An approved analysis
model depicting the planned
improvements was developed by WSP
and provided by NCDOT. Based on the
current NCDOT STIP as of June 2018,
this project is planned for construction in
FY 2019; therefore, it was included in all
future year analyses (Note that based
on coordination with NCDOT since the
July 2018 TIA submittal, construction is
now planned for FY 2020.) The concept
for C-5621 current at the time of this
analysis is shown to the right and also
included in the Appendix. Final
intersection configurations under TIP
Project C-5621 may differ from the
improvements outlined in this TIA.

R-2555B is currently being designed to convert W Catawba Avenue to a four-lane divided roadway
between Sam Furr Road (NC 73) and Jetton Road and is currently approved for funding through a
combination of state highway trust funds and local funds. With the northern terminus of this STIP
project located at Jetton Road, which is the western-most intersection within this TIA’s study area,
this project is planned to only impact the s AR =
intersection of W Catawba Avenue at Jetton |t 00 '3,
Road. Based on coordination with NCDOT, this I&R VENT”RESTLL!H 1
project is currently planned to add a second L\w\i ’
northbound left-turn lane along W Catawba et __‘,
Avenue at Jetton Road. Based on the current (s H\ ggy;g;; 4
NCDOT STIP as of June 2018, this project is

planned for construction in FY 2020; therefore, as
requested by NCDOT and Town staff, this project
was only included in the 2024 analyses (and was
not included in the 2019 analyses) for the
purposes of this TIA. The concept for R-2555B
current at the time of this analysis is shown to the
right (north is to the right) and is also included in
the Appendix. Final intersection configurations 'asrbnirﬂ

WACHOVIA BAINK‘ &\
 cond AR i

-
™

% \ HEPMAG LLC . .
L

H CAROLINA

under TIP Project R-2555B may differ from the =2
improvements outlined in this TIA.

Future planned roadway laneage without the site is shown in Figure 4.2.
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5.0 Site Traffic Volume Development

Site traffic developed for this TIA is defined as vehicle trips expected to be generated and 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 SITE ACCESS

Based on the site plan provided by the applicant for the purposes of this TIA, the proposed
development is assumed to be accessed via the following access points:

1. West Catawba Avenue at Private Street A (unsignalized left-over)

2. Knox Road at Private Street A (unsignalized full-movement)

3. Knox Road at Harkin Drive/Private Street C (unsignalized full-movement)

o Note that the median from the signal at W Catawba Avenue for the future Knox

Road realignment may extend beyond this driveway, restricting this access to a
right-in/right-out. For the purposes of this study, this driveway was analyzed as full-
movement.

4. One Norman Boulevard at Private Street B (unsignalized right-in/right-out)*

*Note that since the July 2018 TIA submittal, the site plan has been modified to remove the Private
Street B access to One Norman Boulevard (unsignalized right-in/right-out). The analysis in this
TIA is based on the initial site plan that included this driveway. However, the final recommendations
reflect consideration for this driveway being removed, and is based on the modified site plan that
includes only three proposed driveways (all three at the same locations proposed in the initial site
plan). This approach has been coordinated with both Town of Cornelius and NCDOT staff.

5.2 TRAFFIC GENERATION

The traffic generation potential of the proposed development was determined using the
TransModeler TIA Toolbox based on trip generation rates published in Trip Generation (Institute of
Transportation Engineers, Ninth Edition, 2012) for all land uses.

Based on the site plan provided by the applicant, the proposed development is currently envisioned
to consist of the following land uses and intensities:

Fast Food Restaurant with Drive-Through Window — 4,995 SF
Coffee/Donut Shop with Drive-Through Window — 2,200 SF
Shopping Center — 18,630 SF

Supermarket — 22,400 SF

Table 5.1 summarizes the projected trip generation for the proposed development. During a typical
weekday, the proposed development has the potential to generate 450 and 333 net new external
trips during the AM and PM peak hours, respectively.

Catawba at Knox Retail
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Table 5.1 - Trip Generation
AM Peak Hour PM Peak Hour
Land Use Intensity Daily

Total In Out Total In Out

Fast Food Restaurant with Drive-Through Window 4,995 SF 2,478 227 116 111 163 85 78
Coffe/Donut Shop with Drive Through Window 2,200 SF 1,801 221 113 108 94 47 47
Shopping Center 18,630 SF 2,278 56 35 21 194 93 101
Supermarket 22,400 SF 2,290 76 47 29 212 108 104
Subtotal 8,847 580 311 269 663 333 330
Internal Capture 2,136 24 12 12 180 90 90
ITE 934 Pass-By - 49% AM / 50% PM 152 106 53 53 46 23 23
ITE 820 Pass-By - 0% AM / 34% PM 46 0 0 0 46 23 23
ITE 850 Pass-By - 0% AM / 36% PM 58 0 0 0 58 29 29
Pass-By 256 106 53 53 150 75 75
Net New External Trips 6,455 450 246 204 333 168 165

5.3 SITE TRAFFIC DISTRIBUTION AND ASSIGNMENT

The proposed development’s trips were distributed to the surrounding network based on
surrounding land uses, locations of similar land uses, and population densities in the area and
evaluation of the future TIP projects as discussed in Section 4.3. The following site traffic
distribution was developed and approved as part of the MOU by Town of Cornelius, NCDOT and
the applicant:

10% to/from the south along W Catawba Avenue
10% to/from the west along Jetton Avenue

10% to/from the north along Bethel Church Road
5% to/from the south along One Norman Boulevard
5% to/from the north along Harken Drive

10% to/from the north along Torrence Chapel Road
2% to/from the south along Liverpool Parkway
15% to/from the north along I-77

10% to/from the south along I-77

10% to/from the south along US 21 (Statesville Road)
3% to/from the south along Smith Circle

10% to/from the east along Catawba Avenue

The overall site traffic distribution is shown in Figure 5.1.

5.4 2019 BUILD-OUT TRAFFIC VOLUMES

The 2019 build-out traffic volumes include the assignment of the projected site traffic generation
added to the 2019 background traffic volumes. Build-out traffic volumes were assigned to the
network based on the external distribution described above using the TransModeler TIA Toolbox.
Figure 5.2 shows the projected 2019 build-out traffic volumes for the AM and PM peak hours.

5.5 2024 BUILD-OUT TRAFFIC VOLUMES

As required by the Town of Cornelius Land Development Code — Section 13.1.M Procedures for
Traffic Impact Analysis (TIA), an analysis scenario of five years after the build-out year was

Catawba at Knox Retail
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performed. The 2024 build-out traffic volumes include approved development traffic and the
assignment of the proposed site traffic generation added to the 2024 base background traffic
volumes. Figure 5.3 shows the projected 2024 AM and PM peak-hour build-out traffic volumes.

O-D matrices and volume development for all analysis scenarios are provided in the Appendix.
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6.0 Capacity Analysis

Based on the requirements set forth by the Town of Cornelius Land Development Code - Section
13.1.M Procedures for Traffic Impact Analysis (TIA) and in accordance with the traffic study
guidelines in the NCDOT Policy on Street and Driveway Access to North Carolina Highways,
capacity analyses were performed at the study area intersections for each of the following AM and
PM peak-hour scenarios:

2017 Existing Conditions

2019 Background Conditions (with U-5906 and C-5621)

2019 Build-out Conditions (with U-5906 and C-5621)

2024 Build-out Conditions + 5 years (with U-5906, C-5621, and R-2555B)

As required by NCDOT given the complexity of the corridor that includes an unconventional
interchange with closely spaced signalized intersections, TransModeler 4.0 microscopic simulation
modeling software was used in the capacity analyses to analyze the AM and PM peak hours at the
study area intersections to determine the operating characteristics 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. This software program uses methodologies contained in the
2010 Highway Capacity Manual (HCM) to determine the operating characteristics of an
intersection.

The Highway Capacity Manual (HCM) defines level-of-service (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
travers’ 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 at 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.

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
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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.

Based on NCDOT Congestion Management Simulation Guidelines for TransModeler, NCDOT has
determined that the most appropriate application to report the traffic performance Measures of
Effectiveness (MOE) is to report the worst-case predicted performance. Therefore, the 95t
percentile average delay and max queue results provided in this section were calculated based on
the mean (m) and standard deviation (s) from an average of 10 model runs based on the following
equation:

95th Percentile Worst Result = m + 1.64s
Tables 6.0-A and 6.0-B list the LOS control delay thresholds published in the HCM for unsignalized

(TWSC and roundabout) 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
B >10-15 Short Delays
C >15-25
D >25-35 Moderate
E >35-50 Delays
F >50 Long Delays
Table 6.0-B

Vehicular LOS Control Delay Thresholds for
Signalized Intersections
Average Control Delay per
Vehicle [sec/veh]
A <10
>10-20
>20-35
>35-55
>55-80
>80

Level-of-Service

mmolO|w

NCDOT staff provided the signal geometric plans and time of day plans for the currently signalized
study area intersections, which were used in the development of the existing conditions
TransModeler network. With the addition of U-5906 and C-5621 improvements, the cycle lengths
and splits along the W Catawba Avenue corridor were optimized in the background conditions
network and in accordance with NCDOT Congestion Management guidelines. The cycle lengths,
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splits, and offsets were maintained between the 2019 background and build-out scenarios. In the
build improved scenarios, the cycle lengths and offsets were maintained, and only the splits were
optimized at intersections with improvements since they were considered relatively minor
modifications to the overall corridor. Note that both permitted-protected left-turn phasing and right-
turn-on-red (RTOR) operations were not allowed in the model based on Congestion Management
guidelines. Signal geometric plans and time of day plans are included in the Appendix.

Global model and driver behavior parameters were defined based on the NCDOT level terrain
default parameters. Vehicle and roadway classification data was also based on NCDOT default
values. Dynamic Traffic Assignment (DTA) was performed for the 2019 background, 2019 build-
out, and 2024 build-out conditions due to the modifications to the roadway network and traffic
assignments. DTA was not performed for the build-improved scenarios.

It should be noted that due to the nature of the model and the use of DTA, some variation of traffic
volumes between scenarios was observed. Similarly, due to delay and queueing results being
calculated based on an average of 10 model simulations, some variability was expected and
observed between scenarios.

Mitigation for traffic impacts caused by the proposed development were noted and identified based
on Town of Cornelius and NCDOT mitigation requirements. When determining the proposed
development’s traffic impact to the study area intersections, the 2019 build-out conditions were
compared to 2019 background conditions. Based on the Town of Cornelius Land Development
Code, mitigation shall be recommended “to improve and/or maintain the future background year
no-build LOS conditions through phasing and build-out of the project.” The LOS threshold used for
mitigation is based on the adjacent zoning district, as shown in Table 6.0-C. Where an intersection
or approach is located within more than one zoning district, the less restrictive LOS shall apply to
the entire intersection or approach. For zoning districts not included in the table, LOS D will be the
LOS designation requiring mitigation.

Table 6.0-C
Town of Cornelius LOS Thresholds
Zoning District LOS Threshold
RP, GR, NR C
NMX, VC, HC, WMX D
BC, IC, CO D
TC, TRD-O, TND E

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:

e the total average delay at an intersection or individual approach increases by 25% or
greater, while maintaining the same LOS,

e the LOS degrades by at least one level,

e orLOSis‘F”

NCDOT Congestion Management Simulation Guidelines for TransModeler state that lane queues
should be reported by each lane group, spill back queues should be reported by each approach,
and control delay should be reported for the overall intersection and by lane group. However, at
the time of this TIA, NCDOT has not yet developed TransModeler guidelines specific for TIA

Catawba at Knox Retail
Traffic Impact Analysis
26



Kimley»Horn

analyses, as shown in the current NCDOT Congestion Management Simulation Guidelines for
TransModeler. The current document states “This section will be developed in a future version of
these Guidelines” under the Traffic Impact Analysis section. Therefore, it is assumed that some of
the current TransModeler guidelines were developed to provide guidance specifically for traffic
analyses performed for TIP and other capital projects and reports.

Given that, the most appropriate governing documents for this TIA would be the NCDOT Policy on
Street and Driveway Access to North Carolina Highways along with the NCDOT Congestion
Management Capacity Analysis Guidelines. As discussed above, this policy requires mitigation to
be identified based on overall intersection and approach delays. Additionally, the Town of Cornelius
Land Development Code states that the TIA shall summarize “the methodology and measured
conditions at the intersections reported in level of service (LOS A-F), intersection and approach
signal delay for signalized intersections, approach delay for unsignalized intersections, and 95"
percentile queue lengths for all movements.” Therefore, for the purposes of this analysis to identify
site traffic mitigation, the delay and LOS is summarized and reported by overall intersection and
approach in the following sections.

Capacity analysis reports generated by TransModeler 4.0 software are included in the Appendix.

Existing Conditions Model Validation

As requested by NCDOT, the existing conditions TransModeler simulation model was validated by
comparing the key measures of effectiveness at the following signalized intersections to a
deterministic analysis using Synchro Version 9 traffic analysis software.

e W Catawba Avenue at One Norman Boulevard
e W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway

Results were used to validate TransModeler results by comparing deterministic measures of
effectiveness (LOS and delay for the overall intersection and intersection approaches) calculated
by each software package. The comparative results for this validation are shown for each
intersection in Table 6.0-D and 6.0-E.

These tables were shared with NCDOT Division 10, NCDOT Congestion Management Unit and
Town of Cornelius staff in a conference call held on January 3, 2018, that indicated that similar
average delays and LOS were seen between both software programs for the overall intersection,
and were also generally similar for the approaches. As a follow-up to this conference call, NCDOT
performed a peer review of the existing conditions analyses of both the TransModeler and Synchro
networks, and approved Kimley-Horn to continue forward with the future year analyses.
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6.1 W CATAWBA AVENUE AT JETTON ROAD

Table 6.1 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of W Catawba Avenue at Jetton Road.

Table 6.1 - W Catawba Avenue at Jetton Road
Condition Measure Intersection
EB WB NB SB
AM Peak Hour
L LOS (Delay) D(43.1) | D(54.9) | C(28.3) | B(13.2) C(26.1)
2017 Existing -
95th Max Q 260' 153 534' 284'
L Del D (42. E 2 2.1 A (9. 26.
2019 Background OS (Delay) (42.9) (59' ) | C(32.1) (9.5) C(26.5)
95th Max Q 276' 241 431" 324'
. LOS (Delay) D(42.3) | E(55.2) | C(32.8) | B(10.2) C(26.2)
2019 Build-out
urid-ou 95th Max Q 296' 182 671" 357
2024 Build-out LOS (Delay) D(43.7) | E(57.3) | D(37.6) | A(9.4) C(28.5)
95th Max Q 321 219' 675' 350'
PM Peak Hour
o LOS (Delay) D(46) |F(313.2)| D(43.8) | B(16.1) E (61.6)
2017 Existing
95th Max Q 333' 1144 801" 297'
LOS (Delay) D (40.6) | F(330.1) | C(32.8) | B(11.5) E (58.8)
2019 Background
95th Max Q 361' 1229' 456' 332
2019 Build-out LOS (Delay) D (48.4) | F(333) D(39) | B(12.8) E (62.5)
95th Max Q 471 1123' 706' 333
2024 Build-out LOS (Delay) D(41.2) | F(365.7) | D(42.1) | B(11.8) E(64.7)
95th Max Q 315' 1131 523' 168'

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Village Center
zoning district. With the addition of site traffic, the overall intersection is expected to continue to
operate at LOS C and LOS E during the AM and PM peak hours, respectively. Note that the
decrease in delay shown between 2017 existing and 2019 background conditions is due to the
planned improvements along the corridor discussed in Section 4.3, in which the corridor timings
were assumed to be optimized to accommodate the improvements.

Table 6.1 shows that NCDOT’s mitigation threshold is met with the addition of site traffic on the
southbound approach where the LOS is expected to drop from LOS A to LOS B during the AM
peak hour, and on the northbound approach where the LOS is expected to drop from LOS C to
LOS D during the PM peak hour.

As discussed in Section 4.3, future improvements are planned at this intersection as part of TIP
project R-2555B. This TIP project is currently planned to add a second northbound left-turn lane
along W Catawba Avenue at Jetton Road. Based on the current NCDOT STIP as of June 2018
(and September 2018), this construction is currently scheduled for FY 2020. Given the planned
improvement shortly after the assumed build-out of the proposed site along with the relatively minor
operational impacts from the proposed site, no additional improvements are recommended at this
intersection.

Note that final intersection configurations under TIP Project R-2555B may differ from the
improvements outlined in this TIA.
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6.2 W CATAWBA AVENUE AT BETHEL CHURCH ROAD

Table 6.2 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of W Catawba Avenue at Bethel Church Road.

Table 6.2 - W Catawba Avenue at Bethel Church Road
Condition Measure Intersection
EB WB NB SB
AM Peak Hour
o LOS (Delay) A(2.9) A(8.8) | F(93.3) | E(59.7) B (13.8)
2017 Existing
95th Max Q 141' 465' 73' 243
LOS (Delay) A(3.2) | B(15.5) | F(83.6) | E(59.5) B (16.9)
2019 Back d
ackgroun 95th Max Q 210 525' 76 261
. LOS (Delay) A(4) | B(14.1) | F(83.3) | E(61.6) B (17)
2019 Build-out
urid-od 95th Max Q 169 621" 56 300
2024 Build-out LOS (Delay) A(3.6) | C(20.4) | F(89.3) | E(64) C(20.5)
95th Max Q 193' 614' 71 372
PM Peak Hour
LOS (Del A (4.7 A (6.7 E (69.5 E (58.3 B(13.1
2017 Existing (Delay) (47) | A(67) [ E(695) | E(583) | B(131)
95th Max Q 138' 254' 150' 222
LOS (Del A (3.7 B(11.5 E(61.8 D (48.6 B (13.6
2019 Background (Delay) (3.7) ( ) ( ) ( ) ( )
95th Max Q 170' 462" 128' 203"
2019 Build-out LOS (Delay) A(4.2) | B(11.8) | E(63.5) | D(49.2) B(13.7)
95th Max Q 157 398 127' 200'
2024 Build-out LOS (Delay) A(4.8) | B(11.3) | E(68.1) | D(48.9) B (14.1)
95th Max Q 125' 308' 104' 180'

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Village Center
zoning district. Note that this intersection is also within the Neighborhood Residential zoning
district, which has a LOS threshold of LOS C. Based on the Town of Cornelius Land Development
Code, the less restrictive LOS shall apply, which is LOS D in this case. With the addition of site
traffic, the overall intersection is expected to continue to operate at LOS B during both the AM and
PM peak hours under 2019 conditions. Note that the decrease in delay shown at some of the
approaches between 2017 existing and 2019 background conditions is due to the planned
improvements along the corridor discussed in Section 4.3, in which the corridor timings were
assumed to be optimized to accommodate the improvements.

Table 6.2 shows that the Town of Cornelius mitigation threshold is met with the addition of site
traffic on the southbound approach during the AM peak hour and the northbound approach during
the PM peak hour where the approach is expected to be impacted while remaining at LOS E.
However, given that the increase in delay is approximately 2 seconds of average delay per vehicle
on these approaches, and less than one second of delay to the overall intersection, the operational
impacts caused by the proposed site is considered relatively minor. Since the proposed
development is not expected to have a significant adverse impact on operations at this intersection,
no improvements are recommended.
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6.3 W CATAWBA AVENUE AT KNOX ROAD

Table 6.3 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the unsignalized intersection of W Catawba Avenue at Knox Road. The overall
intersection is not reported for unsignalized intersections.

Table 6.3 - W Catawba Avenue at Knox Road
Condition Measure
EB WB SB
AM Peak Hour
LOS . .
2017 Existing (Delay) A (0) A(0.1) | C(18.5)
95th Max Q 0' 0' 133'
LOS (Del A(O A(0.1 C(18.4
2019 Background (Delay) ©) (0.1) ( )
95th Max Q 0' 0' 113'
2019 Build-out LOS (Delay) A(0) A(0.1) C(21)
95th Max Q 0 0' 196'
2024 Build-out LOS (Delay) A(0) A(0.1) | C(22.1)
95th Max Q 0' 101' 205
PM Peak Hour
LOS (Del A (0 A (0.1 C(15.8
2017 Existing (Delay) ©) (0.1) | €(158)
95th Max Q 0' 0' 103'
LOS (Del A (O A (0.1 c(16.3
2019 Background (Delay) (.) ( - ) ( , )
95th Max Q 0 0 121
. LOS (Delay) A (0) A(0.1) | C(17.2)
2019 Build-out
and-ou 95th Max Q 0 0 167"
. LOS (Delay) A(0) | A(0.1) | c(18.7)
2024 Build-out
urid-ou 95th Max Q 0 o 14

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Village Center
zoning district. Since access to Knox Road is restricted to right-in/right-out access only by a
monolithic island, there was no delay nor queuing reported for the eastbound approach of W
Catawba Avenue. With the addition of site traffic, the southbound stop-controlled approach is
expected to continue to operate at LOS C with short delays. Since the proposed development is
not expected to have a significant adverse impact on operations at this intersection, no
improvements are recommended for capacity purposes.
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6.4 W CATAWBA AVENUE AT ONE NORMAN BOULEVARD

Table 6.4 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of W Catawba Avenue at One Norman Boulevard.

Table 6.4 - W Catawba Avenue at One Norman Boulevard
Condition Measure Intersection
EB WB NB SB
/AM Peak Hour
. LOS (Delay) A(9.5) | A(5.7) | E(59.9) | E(67.6) B (11.8)
2017 Existing
95th Max Q 289' 250' 237' 105'
LOS (Del B(13.5 C(25.4 E (56 E (66 C(23.4
2019 Background (Delay) ( ,) ( ,) ( ,) ( ,) ( )
95th Max Q 415 480 220 115
2019 Build-out LOS (Delay) B(15) | C(26.2) | E(68.8) | E(77.5) C(30.6)
95th Max Q 421" 595' 294' 271
. LOS (Delay) B(16.6) | C(23.6) | E(64.5) | E(55.7) C(27.6)
2019 Build-out | d
ulie-outimproved: 1octh Max Q 353" 542' 252 173
2024 Build-out LOS (Delay) B(16.3) | C(24.9) | E(63.3) | E(58.1) C(27.5)
95th Max Q 398' 485' 280' 177'
PM Peak Hour
LOS (Del B(11.1 A(7.1 E (59.3 E(70.7 B (14
2017 Existing 05 (Delay) (111) | A(7.1) [E(593) | E(707) | B(14)
95th Max Q 307" 226' 240' 123'
LOS (Del B(12.8 B(10.4 D(52.3 D (48 B (14.7
2019 Background (Delay) ( ) ( ) ( ) (48) ( )
95th Max Q 334" 322 214' 124'
. LOS (Delay) B(13.3) | B(12.3) | F(91.3) | E(58.6) C(29.5)
2019 Build-out
uric-ou 95th Max Q 360' 324 347 166
2019 Build-out Improved LOS (Delay) B(15.'8) B(13.'6) D(54.I3) D(47.I6) C(24.8)
95th Max Q 362 394 261 173
2024 Build-out LOS (Delay) B (16) B(15.1) | D(53.2) | D(48.7) C(25)
95th Max Q 34 311 211 133

The Town of Cornelius mitigation threshold at this intersection is LOS D based on both the Village
Center and Highway Commercial zoning districts. As discussed in Section 4.3, future
improvements are planned at this intersection as part of TIP project U-5906. The purpose of this
TIP project is to reduce congestion and improve safety along W Catawba Avenue near the
intersection of Torrence Chapel Road/Liverpool Parkway, particularly to reduce impacts to the
closely-spaced DDI interchange. The ultimate preferred alternative includes the restriction of side-
street lefts from Torrence Chapel Road and Liverpool Parkway onto W Catawba Avenue (this is a
phased improvement), which would force much of this existing left-turn volume to the One Norman
Boulevard intersection. Therefore, improvements are also planned at this intersection as a part of
U-5906 to accommodate the future left-turn restrictions from Torrence Chapel Road and Liverpool
Parkway. Based on the current NCDOT STIP as of June 2018, construction is currently scheduled
for FY 2019 (Note that based on coordination with NCDOT since the July 2018 TIA submittal,
construction is now planned for FY 2020. A Technical Memorandum is being submitted along with
this updated TIA that addresses the timing between the required mitigation improvements and the
U-5906 improvements along Knox Road and One Norman Boulevard). U-5906 improvements at
this intersection include:

e Realignment of Knox Road to tie directly into the southbound approach of this intersection
(One Norman Blvd).

e Conversion of the existing southbound through/right lane along One Norman Blvd to a
shared left/through/right lane (creating dual left-turn lanes).

e Extension of the existing storage for the southbound left-turn lane along One Norman Blvd.
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e Modification of the existing side-street left-turn phasing to operate under split phasing.
e Reconfiguration of the northbound approach of One Norman Blvd to provide a shared
through/left lane and an exclusive right-turn lane.

With these improvements in place, the overall intersection is expected to operate at LOS C during
the AM peak hour and LOS B during the PM peak hour under 2019 background conditions. Note
that the improvements to this intersection are planned to be installed to accommodate the future
restriction of side-street lefts from Torrence Chapel Road and Liverpool Parkway onto W Catawba
Avenue. As shown in Table 6.4, the installation of these improvements between the existing and
background conditions is expected to improve the delay on the northbound and southbound
approaches during both peak hours. However, with the addition of site traffic, the proposed laneage
and phasing under U-5906 at this intersection is not expected to have the ability to acceptably
process the side-street traffic. Table 6.4 shows that NCDOT’s mitigation threshold is met for the
overall intersection during the AM peak hour where the delay is increased by more than 25% and
during the PM peak hour where the LOS degrades from LOS B to LOS C. The Town’s mitigation
threshold is met for both the northbound and southbound approaches during the AM peak hour,
where the approach is expected to be impacted while remaining at LOS E. Further, both the Town
of Cornelius and NCDOT’s mitigation thresholds are met during the PM peak hour where the
northbound and southbound approach LOS degrades from LOS D to LOS F and LOS D to LOS E,
respectively.

Given the impact caused by the project, identification of mitigation improvements is required. The
following improvements were identified to mitigate the added delay caused by the addition of site
traffic:

e Construction of an additional southbound left-turn lane along One Norman Boulevard with
175 feet of storage, creating a three-lane approach that includes dual left-turn lanes and a
shared through/right lane

e Reconfiguration of the northbound approach of One Norman Boulevard to provide an
exclusive left-turn lane and a shared through-right lane (same as existing)

e Removal of the split phasing planned for the side-street northbound and southbound
approaches

e Extension of the westbound right-turn lane to provide 150’ of storage

Although split phasing is shown to operate acceptably without the site in Table 6.4, the proposed
site is expected to add a significant amount of volume on the southbound approach. Split phasing
typically limits the amount of green time that can be allowed for the side streets, particularly with
heavy mainline volumes. When the side-street demand increases upon build-out of the site, the
limited green time results in poor LOS on the side streets. Removal of split phasing is expected to
allow additional green time to be given to the side streets without significantly reducing green time
from the mainline along W Catawba Avenue. Thus, with these improvements in place, delay is
expected to be reduced, and all approaches and overall intersection are expected to operate at
LOS D or better during the PM peak hour.

Additionally, there is currently a westbound right-turn lane along W Catawba Avenue with
approximately 50 feet of storage. The analysis shows that during the AM peak hour, the westbound
approach (through lanes) 95t percentile maximum queue is 542’ and the 95t percentile average
queue is 202’ under the build-out improved condition. Therefore, due to its short length, the added
capacity of this turn lane is not being fully utilized since right-turning vehicles cannot typically reach
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the turn lane until the westbound approach is green. Based on the projected queues, along with
consideration that the site is not expected to directly add significant volume to this particular
movement (because of the proposed access along W Catawba Ave), the westbound right-turn lane
is recommended to be extended to provide the NCDOT minimum of 150’ of storage.

Note that the final intersection configurations under TIP Project U-5906 may differ from the
improvements outlined in this TIA.

6.5 W CATAWBA AVE AT TORRENCE CHAPEL RD/LIVERPOOL PKWY

Table 6.5 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of W Catawba Avenue at Torrence Chapel Road/Liverpool
Parkway.

Table 6.5 - W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway
Condition Measure Intersection
EB WB NB SB
/AM Peak Hour
5017 Existin LOS (Delay) C(22.8) | B(13.4) | D(37.1) | E(67.2) C(22.8)
& 95th Max Q 395 | 560 159 | 409
L Del D . B (18. 23. F(132. D .
2019 Background OS (Delay) (38'9) ( 8.3) C( 3'3) (13 .3) (36.5)
95th Max Q 509 549 116 731
2019 Build-out LOS (Delay) D(37.7) | B(19.9) | c(26.2) | F(179) D (41.2)
95th Max Q 526' 782' 120 841'
2024 Build-out LOS (Delay) D(43.3) | B(20) | c(27.4) | F(253.1)| D(50.5)
95th Max Q 565' 838 142' 1257'
PM Peak Hour
o LOS (Delay) D(41.8) | C(23.3) | D(38.8) | F(135.4)| D(41.5)
2017 Existing
95th Max Q 837' 734' 291 731
LOS (Delay) D(36.1) | B(16.8) | D(35.9) | F(257) D (49)
2019 Back
019 Background 95th Max Q 406 428’ 268 | 1223
2019 Build-out LOS (Delay) C(33) | B(18.5) | D(49.8) | F(270.3)| D(51.2)
95th Max Q 382 453' 336' 1203'
2024 Build-out LOS (Delay) D (42.8) | B(19.6) | F(122.4) | F(272.7) E (61)
95th Max Q 445' 405' 637' 1215

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. As discussed in Section 4.3, future improvements are planned at this
intersection as part of TIP project U-5906. The purpose of this TIP project is to reduce congestion
and improve safety along W Catawba Avenue near the intersection of Torrence Chapel
Road/Liverpool Parkway, particularly to reduce impacts to the closely-spaced DDI interchange.
The ultimate preferred alternative includes the restriction of side-street lefts from Torrence Chapel
Road and Liverpool Parkway onto W Catawba Avenue. However, based on discussions with
NCDOT, removal of the lefts is not part of the current project, but instead will be a phased project
in the future; therefore, left turns at this intersection were allowed in this analysis. Based on the
current NCDOT STIP as of June 2018, construction is currently scheduled for FY 2019 (Note that
based on coordination with NCDOT since the July 2018 TIA submittal, construction is now planned
for FY 2020). U-5906 improvements at this intersection include:

e Construction of an additional northbound right-turn lane along Liverpool Parkway (creating
dual right-turn lanes).
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e Conversion of the existing eastbound right-turn lane along W Catawba Avenue to a shared
through/right lane.

e Construction of an additional receiving lane along W Catawba Avenue that will extend to
the 1-77 SB Ramp.

With these improvements in place, the overall intersection is expected to operate at LOS D during
both the AM and PM peak hours under 2019 background conditions. As shown in Table 6.5, delay
is expected to significantly increase on the southbound approach. The future phased improvement
to restrict side-street lefts from Torrence Chapel Road and Liverpool Parkway onto W Catawba
Avenue is expected to provide operational benefits to this approach and the overall intersection.

With the addition of site traffic, Table 6.5 shows that NCDOT’s mitigation threshold is met for the
northbound approach during the PM peak hour where the delay is increased by more than 25%.
The Town of Cornelius and NCDOT’s mitigation thresholds are met for the southbound approach
during both peak hours where the approach is expected to be impacted while already at LOS F.

Given the impact caused by the project that meets the Town and NCDOT’s mitigation criteria,
identification of potential mitigation improvements is required. The following laneage improvements
were evaluated at this intersection to mitigate the increase in delay and accommodate the added
site traffic, while minimizing disruption to the background traffic:

e Construction of an additional southbound left-turn lane along Torrence Chapel Rd, creating
a three-lane approach that includes dual left-turn lanes and a shared through/right lane

e Reconfiguration of the northbound approach of Liverpool Parkway to provide an exclusive
left-turn lane, a shared through-right, and an exclusive right-turn lane

e Removal of the current split phasing on the side-street northbound and southbound
approaches

Similar to the discussion in Section 6.4, the current split phasing at this intersection limits the green
time that can be given to the side streets. To remove the split phasing and potentially improve the
side street approaches, this mitigation alternative included modified laneage on the side streets to
allow for permitted phasing. However, with these improvements in place, along with optimization of
the signal splits, both the overall intersection and southbound approach delays were shown to
increase. Unlike the volumes shown for the One Norman Boulevard intersection, the side-street
volumes along Torrence Chapel Road and Liverpool Parkway both carry a significant amount of
volume. With the heavy side-street volume conflicting with the heavy mainline volume, the demand
at this intersection makes it difficult to acceptably serve each approach. Without split phasing, the
side streets are forced to yield to one another, particularly the heavy southbound left-turn volume
yielding to the heavy northbound right-turn volume, resulting in long delays. As previously
discussed, the future phased improvement as a part of U-5906 to restrict side-street lefts from
Torrence Chapel Road and Liverpool Parkway onto W Catawba Avenue is expected to provide
operational benefits to this intersection. Therefore, no additional mitigation improvements are
recommended at this intersection.

Note that the final intersection configurations under TIP Project U-5906 may differ from the
improvements outlined in this TIA.
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6.6 CATAWBA AVENUE AT |I-77 SB RAMPS

Table 6.6 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of Catawba Avenue at I-77 SB Ramps.

Table 6.6 - Catawba Avenue at I-77 SB Ramps
Condition Measure Intersection
EB WB
AM Peak Hour
- LOS (Delay) C(27.5) | E(57.1) | D(37.9)
2017 Exist
XISHng 95th Max Q 561" 481"
LOS (Delay) D(36.7) | D(548) | D (43)
2019 Back
019 Background 95th Max Q 735 626
. LOS (Delay) D(37.8) | D(54.2) | D(43.5)
2019 Build-
019 Build-out 95th Max Q 638 634"
. LOS (Delay) D(412) | D(541) | D(44.7)
2024 Build-
024 Build-out 95th Max Q 1411 | 661
PM Peak Hour
o LOS (Delay) D(35.8) | E(66.3) | D(48.1)
2017 Exist
Xisting 95th Max Q 867" 718’
LOS (Delay) C(31.7) | E(64.7) | D(46.6)
2019 Back
019 Background 95th Max Q 414 | 1104
. LOS (Delay) D(38.1) | E(66.7) | D(50.3)
2019 Build-
019 Build-out 95th Max Q 1103 | 1004’
. LOS (Delay) D(50.3) | E(65) E (55.9)
2024 Build-out
024 Build-ou 95th Max Q 880 926

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. Given the complex modeling of the diverging diamond interchange
(DDI), Table 6.6 reflects the approach and overall intersection results for the crossover intersection
only. With the addition of site traffic, the overall intersection is expected to continue to operate at
LOS D during both and AM and PM peak hours. Note that the decrease in delay shown between
2017 existing and 2019 background conditions is due to the planned improvements along the
corridor discussed in Section 4.3, in which the corridor timings were assumed to be optimized to
accommodate the improvements. Additionally, an eastbound right-turn lane along W Catawba
Avenue that will extend from the I-77 SB Ramp to Liverpool Parkway is planned to be constructed
as part of TIP project U-5906.

Table 6.6 shows that NCDOT’s mitigation threshold is met for the eastbound approach during the
PM peak hour where the LOS is expected to drop from LOS C to LOS D. The Town’s mitigation
thresholds are met for the westbound approach where the approach is expected to be impacted
while remaining at LOS E. The proposed site is expected to add approximately four percent of the
overall traffic to this intersection during the PM peak hour, and the overall intersection is expected
to remain at LOS D, which is considered an adequate LOS based on the Highway Commercial
zoning designation under the Town of Cornelius TIA procedures. Given this, along with the cost
and associated impacts to construct modifications at this interchange, no additional improvements
are recommended at this intersection.
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6.7 CATAWBA AVENUE AT |I-77 NB RAMPS

Table 6.7 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of Catawba Avenue at I-77 NB Ramps.

Table 6.7 - Catawba Avenue at I-77 NB Ramps
Condition Measure Intersection
EB WB
AM Peak Hour
LOS . . .
2017 Existing (Delay) D (53. 9) | B(16 .8) D (41.4)
95th Max Q 75 1804
LOS (Del D(52.1 C(25 D (41.6
2019 Background (Delay) ( - ) ( ,) (41.6)
95th Max Q 943 526
. LOS (Delay) D (52.5) | C(26.9) D (42.8)
2019 Build-out
uric-ou 95th Max Q 770 650
2024 Build-out LOS (Delay) D(55) | €(30.1) D (45.2)
95th Max Q 895' 623'
PM Peak Hour
o LOS (Delay) E(61.1) | C(22.5) D (44.9)
2017 Exist
XIStng 95th Max Q 200 | 1348
LOS (Delay) D(53.6) | D(36.4) D (45.9)
2019 Back d
ackgroun 95th Max Q 686 | 783
2019 Build-out LOS (Delay) E (56) D (38.4) D (48.4)
95th Max Q 852' 755'
. LOS (Delay) E(61.3) | D(38.4) D (51.4)
2024 Build-out
uric-ou 95th Max Q 652 | 576

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. Given the complex modeling of the DDI, Table 6.7 reflects the
approach and overall intersection results for the crossover intersection only. Note that based on
the site visit notes included in the Appendix, a second eastbound left-turn lane along Catawba
Avenue to turn onto the 1-77 NB Ramp has recently been installed. As previously discussed, an
approved TransModeler analysis model developed for C-5621 was developed by WSP and
provided by NCDOT. For schedule purposes and to maintain consistency with the C-5621 analysis,
direction was given to utilize the approved model. Note that this model was initially developed prior
to installation of the second eastbound left-turn lane at this intersection. Therefore, the results in
Table 6.7 do not reflect the additional eastbound left-turn lane. However, identification of proposed
site traffic impacts is still achieved and represented in the table above.

With the addition of site traffic, the overall intersection is expected to continue to operate at LOS D
during both the AM and PM peak hours. Note that the decrease in delay shown between 2017
existing and 2019 background conditions is due to the planned improvements along the corridor
discussed in Section 4.3, in which the corridor timings were assumed to be optimized to
accommodate the improvements. The Town and NCDOT’s mitigation threshold is met for the
eastbound approach during the PM peak hour where the LOS is expected to drop from LOS D to
LOS E. However, this approach delay is expected to increase by less than 3 seconds, and with the
corridor and timing improvements, this delay is expected to be lower than the existing eastbound
approach delay. Additionally, the overall intersection is expected to remain at LOS D, which is
considered an adequate LOS based on the Highway Commercial zoning designation under the
Town of Cornelius TIA procedures. Given this, along with the cost and associated impacts to
construct modifications at this interchange, no improvements are recommended at this intersection.
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6.8 CATAWBA AVE AT US 21 (STATESVILLE RD)/ HOLIDAY LN

Table 6.8 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of Catawba Avenue at US 21 (Statesville Road)/Holiday Lane.

Table 6.8 - Catawba Avenue at US 21 (Statesville Road)/Holiday Lane
Condition Measure Intersection
EB WB NB SB
AM Peak Hour
. LOS (Delay) A(6.2) | C(29.8) | F(236.7)| E(68.4) E(67.2)
2017 Existing
95th Max Q 349' 575' 1852’ 139'
L Del A(2.2 A (5. F(81.2 E .2 A(7.1
2019 Background OS (Delay) ( ,) (5 ,5) (8 ,) (68| ) (7.2)
95th Max Q 342 991 1593 156
2015 Build-out LOS (Delay) A(25) | A(6.4) | F(89.7) | E(64.5) A(7.7)
95th Max Q 350' 720' 1314’ 164'
. LOS (Delay) AB3) | A(7.3) | F(96.9) | E(66) A (8.5)
2024 B -
024 Build-out 95th Max Q 373 | 1079 | 1339 | 169
PM Peak Hour
L Del B (13.7 D X F(146.7) | E(70. D(51.4
2017 Existing 0OS (Delay) (13.7) (36.9) | F(146.7) | E(70.6) (51.4)
95th Max Q 660' 2109' 1263' 142
LOS (Delay) B(12.1) | A(9.7) | E(72.1) | E(70) B (14.3)
2019 Background 95th Max Q 690 641" 633" 263"
5019 Build-out LOS (Delay) B(12) | B(11.4) | E(69.4) | F(86.2) B (15.7)
95th Max Q 846' 704' 725' 345'
2024 Build-out LOS (Delay) B(12.4) | B(13.3) | E(75.7) | F(135.2) B(19)
95th Max Q 679' 402 484' 288"

The Town of Cornelius mitigation threshold at this intersection is LOS E based on the Transitional
Residential District Overlay zoning district. Note that this intersection is also within the Highway
Commercial zoning district, which has a LOS threshold of LOS D. Based on the Town of Cornelius
Land Development Code, the less restrictive LOS shall apply, which is LOS E in this case.

As discussed in Section 4.3, future improvements are planned at this intersection as part of TIP
project C-5621. At the time of the TIA scoping meeting, this intersection was planned to be
improved via the construction of a roundabout. Since then, the preferred alternative to improve this
intersection has been modified from a roundabout to a quadrant left configuration, which includes
a new connection in the southeast quadrant of this intersection with new traffic signals at both ends
of the connection at Catawba Avenue/Burton Lane and US 21 (Statesville Road). The benefit of
this configuration is removal of left-turn movements from the current intersection of Catawba
Avenue at US 21 (Statesville Road)/Holiday Lane, which is expected to reduce queueing into the
closely-spaced DDI west of this intersection. An approved analysis model depicting the planned
improvements was developed by WSP and provided by NCDOT. Based on the current NCDOT
STIP as of June 2018, this project is planned for construction in FY 2019 (Note that based on
coordination with NCDOT since the July 2018 TIA submittal, construction is now planned for FY
2020.) C-5621 improvements at this intersection include:

e Removal of all left-turn movements at this intersection.

e Conversion of the existing eastbound left-turn lane along Catawba Avenue to a through
lane, creating two eastbound through lanes.

e Conversion of the existing westbound left-turn lane along Catawba Avenue to a through
lane, creating two westbound through lanes.
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e Reconfiguration of the northbound approach of US 21 (Statesville Road) to provide a single
through lane.

e Reconfiguration of the southbound approach of Holiday Lane to provide one through lane
and one right-turn lane.

With these improvements in place, the overall intersection is greatly improved and is expected to
operate at LOS A during the AM peak hour and LOS B during the PM peak hour under 2019
background conditions.

With the addition of site traffic, Table 6.8 shows that the overall intersection is expected to continue
to operate at LOS A during the AM peak hour and LOS B during the PM peak hour. NCDOT’s
mitigation threshold is met for the westbound approach during the PM peak hour where the LOS
drops from LOS A to LOS B, yet is less than a two second increase. Further, both the Town of
Cornelius and NCDOT’s mitigation thresholds are met for the northbound approach during the AM
peak hour and the southbound approach during the PM peak hour where the approaches are
expected to be impacted while already at LOS F. However, note that in both cases, the delay on
the opposite side-street approach is expected to decrease, as reflected in the relatively minor
increases in delay for the overall intersection. As shown in Figure 5.2, with the reconfiguration of
the intersection planned as part of C-5621, the majority of the volume for the side-street approaches
are moved to the adjacent intersection to the east via the quadrant left connection. Therefore, the
northbound and southbound volume is relatively minor, and a high percentage of the green time
for the traffic signal will be given to the mainline to reduce queueing into the DDI. Therefore, long
delays on the side streets would be expected; yet due to the low amount of volume, the overall
intersection operations are still expected to operate well below capacity. Given this, no additional
improvements are recommended at this intersection.

Note that the final intersection configurations under TIP Project C-5621 may differ from the
improvements outlined in this TIA.
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6.9 CATAWBA AVENUE AT S HILL STREET/BURTON LANE

Table 6.9 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the currently unsignalized intersection of Catawba Avenue at S Hill Street/Burton Lane.
This intersection is assumed to be signalized with laneage improvements under 2019 and 2024
conditions.

Table 6.9 - Catawba Avenue at S Hill Street/Burton Lane
Condition Measure Intersection
£B WB NB sB
AM Peak Hour
- LOS (Delay) A(0.5) | A(L6) | E(425) | C(22.3) ;
2017 Exist
XIStng 95th Max Q 2% 395 50' 0
LOS (Delay) C(27.1) | C(26.8) | F(814) | F(87.2) D (45)
2019 Background
ackgroun 95th Max Q 456 580 | 1862 0
. LOS (Delay) C(27.1) | C(27.7) | F(823) | F(818) D (44)
2019 Build-out
urid-ou 95th Max Q 501" 551 | 2322 0
. LOS (Delay) C(27.2) | C(32.9) | F(87.9) | F(87.3) | D(47.2)
2024 Build-out
utid-ou 95th Max Q 515 659 | 2360 0
PM Peak Hour
LOS (Del A(0.6) | F(101) | F(387.9) | F (100.8 }
2017 Existing (Delay) (06) | F(101) |F(387.9) | F(1008)
95th Max Q 26 2012 159 57
LOS (Delay) B(10.3) | C(33.1) | E(63.8) | E(68.1) | D(353)
2019 Background
ackgroun 95th Max Q 159' 532 889’ 0
. LOS (Delay) B(10.8) | D(414) | £(70.1) | E(725) | D(40.1)
2019 Build-out
utid-ou 95th Max Q 135' 588 | 1124 0
. LOS (Delay) B(10.2) | F(923) | E(69.2) | E(66) E (56.3)
2024 Build-out
utid-ou 95th Max Q 113’ 909' 859" 17

The Town of Cornelius mitigation threshold at this intersection is LOS E based on the Transitional
Residential District Overlay zoning district. Note that this intersection is also within the
Neighborhood Mixed-Use zoning district, which has a LOS threshold of LOS D. Based on the Town
of Cornelius Land Development Code, the less restrictive LOS shall apply, which is LOS E in this
case.

As discussed in Section 4.3 and Section 6.8, future improvements are planned at this intersection
as part of TIP project C-5621. At the time of this analysis, the preferred alternative is a quadrant
left configuration, which includes a new connection in the southeast quadrant of the Catawba
Avenue/US 21 (Statesville Road) intersection with new traffic signals at both ends of the connection
at Catawba Avenue/Burton Lane and US 21 (Statesville Road). The benefit of this configuration is
removal of left-turn movements from the current intersection of Catawba Avenue at US 21
(Statesville Road)/Holiday Lane, which is expected to reduce queueing into the closely-spaced DDI
west of this intersection. Those lefts get redistributed to the intersection at Burton Lane. An
approved analysis model depicting the planned improvements was developed by WSP and
provided by NCDOT. Based on the current NCDOT STIP as of June 2018, this project is planned
for construction in FY 2019 (Note that based on coordination with NCDOT since the July 2018 TIA
submittal, construction is now planned for FY 2020). C-5621 improvements at this intersection
include:

Installation of a traffic signal

Additional eastbound through lane along Catawba Avenue

Additional westbound shared through/left lane along Catawba Avenue
e Addition of northbound dual left-turn lanes along Burton Lane
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e Addition of a southbound left-turn lane along S Hill Street

With these improvements in place, the overall intersection is expected to operate at LOS D during
both the AM and PM peak hours under 2019 background conditions.

With the addition of site traffic, Table 6.9 shows that the overall intersection is expected to continue
to operate at LOS D during both peak hours. NCDOT’s mitigation threshold is met for the
westbound approach during the PM peak hour where the LOS drops from LOS C to LOS D.
Further, both the Town of Cornelius and NCDOT’s mitigation thresholds are met for the northbound
approach during the AM peak hour where the approach is expected to be impacted while already
at LOS F. Note that the increase in delay is less than one second, while the delay on the opposite
side-street approach is expected to decrease. Additionally, the overall intersection is expected to
remain at LOS D during both peak hours upon build-out of the site, which is considered an adequate
LOS based on the Transitional Residential District Overlay zoning designation under the Town of
Cornelius TIA procedures. Given this, along with the significant modifications already planned for
this intersection as part of C-5621, no additional improvements are recommended at this
intersection.

Note that the final intersection configurations under TIP Project C-5621 may differ from the
improvements outlined in this TIA.
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6.10 CATAWBA AVENUE AT SMITH CIRCLE

Table 6.10 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the signalized intersection of Catawba Avenue at Smith Circle.

Table 6.10 - Catawba Avenue at Smith Circle
Condition Measure Intersection
EB WB NB
AM Peak Hour
LOS : . . .
2017 Existing (Delay) Cc(24.7) | c(21.4) | B(12.7) C(21.7)
95th Max Q 812' 414' 98'
LOS (Delay) C(32.3) | c(26.3) | B(11.6) c(27)
2019 Back
019 Background 95th Max Q 848’ 513' 153’
. LOS (Delay) C(31.4) | C(31.7) | B(13.4) C(27.8)
2019 Build-out
urid-ou 95th Max Q 907" 563" 132
2024 Build-out LOS (Delay) D(43.3) | D(51.2) | B(13.6) D (39.6)
95th Max Q 878' 921' 114'
PM Peak Hour
o LOS (Delay) A(8.8) | D(54.9) | B(18.6) C(29.3)
2017 Existing 95th Max Q 616 934 59
LOS (Delay) A(6.3) | A(5.8) | B(10.3) A (5.8)
2019B
019 Background 95th Max Q 587" 569 55
2019 Build-out LOS (Delay) A(6.8) | A(7.6) | B(11.1) A(7.1)
95th Max Q 680' 578' 58'
2024 Build-out LOS (Delay) A(S.) E(55.I6) B (14'.5) C(29)
95th Max Q 541 531 44

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the
Neighborhood Mixed-Use zoning district. The overall intersection currently operates at LOS C
during both the AM and PM peak hours. However, note that the decrease in delay shown for the
PM peak hour between 2017 existing and 2019 background conditions is due to the planned
improvements along the corridor discussed in Section 4.3. Currently, due to the congestion around
the 1-77 interchange and closely-spaced signalized intersections, significant traffic queues extend
westbound from the interchange beyond Smith Circle. The congestion causes large variability in
the results between the simulation model runs, as evidenced by the large standard deviation.
However, with the planned TIP projects in place, the current congestion is expected to be reduced,
and the corridor timings were assumed to be optimized to accommodate the improvements.

With the addition of site traffic, Table 6.10 shows that the overall intersection and its approaches
are expected to continue to remain at the same LOS. NCDOT’s mitigation threshold is met for the
westbound approach during the PM peak hour since the delay increases by more than 25%.
However, given that the approach remains at LOS A, the operational impacts caused by the
proposed site is considered relatively minor. Since the proposed development is not expected to
have a significant adverse impact on operations at this intersection, no improvements are
recommended.

Note that as background traffic continues to increase between 2019 and 2024, congestion is
expected to increase along Catawba Avenue, as evidenced by the increase in expected delay
shown in Table 6.10. This should be monitored by the Town of Cornelius once the planned TIP
projects are in place.
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6.11 KNOX ROAD AT TORRENCE CHAPEL ROAD

Table 6.11 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the currently unsignalized, two-way, stop-controlled intersection of Knox Road at
Torrence Chapel Road. This intersection is assumed to be converted to a roundabout under 2019
and 2024 conditions.

Table 6.11 - Knox Road at Torrence Chapel Road
Condition Measure Intersection
EB WB NB SB
/AM Peak Hour
L LOS (Delay) B(116) | B(13.5 | A(15 | A(0.2)
2017 Exist
X1stng 95th Max Q 105' 56 64 0
LOS (Delay) A(3.6) | A(88) | A(9.9) | B(10.2) A (8.6)
2019B
019 Background 95th Max Q 0 o o o
5019 Build-out LOS (Delay) A(3.3) | A(83) | B(10.1) | B(10.4) A(8.8)
95th Max Q o' 0' 0' 0'
2024 Build-out LOS (Delay) A(3.8) | A(85) A(10) | B(10.4) A (8.9)
95th Max Q 78' 0' 0' 0'
PM Peak Hour
L D 1 B(14.1 1.4 X
2017 Existing 05 (Delay) cl7) 18(141) | A(l4) | A(03)
95th Max Q 168 28 56 0
LOS (Del A (3.7 A (9.6 B (10.3 B(10.3 A (8.6
2019 Background (Delay) ( - ) ( - ) ( - ) ( - ) (86)
95th Max Q 40 0 27 0
. LOS (Delay) A(43) | A(9.6) | B(10.6) | B(10.3) A (8.5)
2019B -
019 Build-out 95th Max Q 71 o a ]
2024 Build-out LOS (Delay) A (4.9) A (10) B (10.5) | B(10.3) A(8.7)
95th Max Q 16' 1' 0' 0'

The Town of Cornelius mitigation threshold at this intersection is LOS D based on both the
Neighborhood Mixed-Use and Highway Commercial zoning districts. As discussed in Section 4.3,
future improvements are planned at this intersection as part of TIP project U-5906. The purpose
of this TIP project is to reduce congestion and improve safety along W Catawba Avenue near the
intersection of Torrence Chapel Road/Liverpool Parkway, particularly to reduce impacts to the
closely-spaced DDI interchange. The ultimate preferred alternative includes the restriction of side-
street lefts from Torrence Chapel Road and Liverpool Parkway onto W Catawba Avenue (this is a
phased improvement), which would force some drivers to use Knox Road to access W Catawba
Avenue instead of Torrence Chapel Road. Therefore, improvements are also planned at this
intersection as a part of U-5906 to accommodate the future change in travel patterns. Based on
the current NCDOT STIP as of June 2018, construction is currently scheduled for FY 2019 (Note
that based on coordination with NCDOT since the July 2018 TIA submittal, construction is now
planned for FY 2020). U-5906 improvements at this intersection include:

e Installation of a single-lane roundabout.

With the roundabout in place, the overall intersection is expected to operate at LOS A during both
the AM and PM peak hours under 2019 background conditions.

With the addition of site traffic, Table 6.11 shows that the overall intersection is expected to
continue to operate at LOS A. NCDOT’s mitigation threshold is met for the northbound approach
during the AM peak hour where the LOS drops from LOS A to LOS B. However, given that the
increase in delay is less than one second, the operational impacts caused by the proposed site is
considered relatively minor. Since the proposed development is not expected to have a significant
adverse impact on operations at this intersection, no additional improvements are recommended.
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6.12 KNOX ROAD AT ONE NORMAN BOULEVARD

Table 6.12 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the unsignalized intersection of Knox Road at One Norman Boulevard. This intersection
currently operates with the northbound approach of One Norman Boulevard as the stop-controlled
approach. However, under 2019 and 2024 conditions, the intersection is assumed to be realigned
where the eastbound approach of Knox Road becomes the stop-controlled approach.

Table 6.12 - Knox Road at One Norman Boulevard
Condition Measure
EB WB NB SB
AM Peak Hour
2017 Existing LOS (Delay) A(03) | A(09) | A(72)
95th Max Q 0 38 105
LOS (Delay) A(7.5) B A(0) A (0)
2019 Back
019 Background 95th Max Q 33 o 0
: LOS (Delay) A (8.6) - A(0) A (0)
2019 Build-
019 Build-out 95th Max Q o o o
: LOS (Delay) A(9.8) B A(0) A (0)
2024 Build-
024 Build-out 95th Max Q 39 o o
PM Peak Hour
- LOS (Delay) A(0.4) | A(11) | A(8.2)
2017 Existing 95th Max Q 0 100 3
LOS (Delay) A(8) _ A (0) A(0)
2019 Back; d
ackgroun 95th Max Q 0 0 0
2019 Build-out LOS (Delay) A(8.5) - A0 | A(0)
95th Max Q 59' 0 0
. LOS (Delay) A(7.9) N A(0) A (0)
2024 Build-out
urid-od 95th Max Q 0 0 o

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Village Center
zoning district. Note that this intersection is also within the Neighborhood Residential zoning
district, which has a LOS threshold of LOS C. Based on the Town of Cornelius Land Development
Code, the less restrictive LOS shall apply, which is LOS D in this case. As discussed in Section
4.3, future improvements are planned at this intersection as part of TIP project U-5906. The
ultimate preferred alternative includes the restriction of side-street lefts from Torrence Chapel Road
and Liverpool Parkway onto W Catawba Avenue (this is a phased improvement), which would force
some drivers to use Knox Road to access W Catawba Avenue instead of Torrence Chapel Road.
Therefore, improvements are also planned at this intersection as a part of U-5906 to accommodate
the future change in travel patterns. Based on the current NCDOT STIP as of June 2018,
construction is currently scheduled for FY 2019 (Note that based on coordination with NCDOT
since the July 2018 TIA submittal, construction is now planned for FY 2020). U-5906 improvements
at this intersection include:

Realigh Knox Road to tie directly into One Norman Boulevard

e Allow the northbound/southbound approaches of Knox Road and One Norman Boulevard
to operate as the uncontrolled, free-flow movements

e Additional southbound through lane along One Norman Boulevard that serves as an
extension of the laneage downstream at the W Catawba Avenue signalized intersection
Provide a monolithic island that extends from W Catawba Avenue

e Provide stop-controlled operations for the eastbound approach of Knox Road
Right-in/right-out only access for the eastbound approach of Knox Road

With these modifications in place, Table 6.12 shows that all approaches are expected to operate
at LOS A with short delays during both the AM and PM peak hours under 2019 background
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conditions, and are expected to continue to operate with short delays upon build-out of the site.
Since the proposed development is not expected to have a significant adverse impact on operations
at this intersection, no improvements are recommended for capacity purposes.

6.13 W CATAWBA AVENUE AT PRIVATE STREET A (D/W #1)

Table 6.13 summarizes the LOS, control delay (seconds per vehicle) and 95 percentile queue
lengths at the proposed unsignalized, left-over driveway of W Catawba Avenue at Private Street A.

Table 6.13 - W Catawba Avenue at Private Street A
Condition Measure
EB WB SB
AM Peak Hour
2019 Build-out LOS (Delay) A(0) A(0.4) | B(12.9)
95th Max Q 0' 49' 0'
. LOS (Delay) A(0) | A(0.5) | B(13.2)
2024 Build-out 95th Max Q o T o
PM Peak Hour
2019 Build-out LOS (Delay) A(0) A(0.3) | C(15.2)
95th Max Q 0' 0' 0'
. LOS (Delay) A(0) | A(0.4) | B(11.3)
2024 Build-out
uria-ou 95th Max Q 0 0 4

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. This driveway is proposed at a location where a median cut and U-
turn bulb-out currently exists with 175 feet of eastbound left-turn storage. Table 6.13 shows that
the stop-controlled southbound approach proposed to exit the site is expected to operate with short
delays during both the AM and PM peak hours under 2019 build-out conditions. Based on a review
of crash data at this existing U-turn bulb-out (discussed in more detail in Section 8.0), no crashes
were reported at this location within the three-year review period.

It should be noted that due to the nature of the DTA routing of the TransModeler software, all the
site traffic entering from the west used the signal at One Norman Boulevard to turn left to access
the site rather than making the eastbound left turn from W Catawba Avenue into the site at Private
Street A. Upon build-out of the site, some drivers would be expected to use the proposed left-over
at Private Street A to access the site, particularly during off-peak hours. However, what this shows
is that if westbound traffic along W Catawba Avenue limits adequate gaps to turn left at this access,
the traffic signal at One Norman would be expected to accommodate the increase in left turns
during the peak hours.

Given the existing eastbound left-turn lane along with the short delays shown in Table 6.13, no
additional improvements beyond construction of the driveway are recommended at this intersection
for capacity purposes. Based on NCDOT input, a minimum of 100-foot internal protected stem
should be provided along Private Street A. Auxiliary turn-lane warrants are described in Section
7.0.
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6.14 KNOX ROAD AT PRIVATE STREET A (D/W #2)

Table 6.14 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the proposed unsignalized, full-movement driveway of Knox Road at Private Street A.

Table 6.14 - Knox Road at Private Street A
Condition Measure
EB WB NB
AM Peak Hour
. LOS (Delay) A(0) | A(0.4) | A(8.9)
2019 Build-out
urid-ou 95th Max Q o o 0
. LOS (Delay) A (0) A(0.4) | A(7.5)
2024 Build-out
urid-ou 95th Max Q 0 69 o
PM Peak Hour
. LOS (Delay) A (0) A (0.6) A (0)
2019 Build-out
uric-ou 95th Max Q o 40 o
2024 Build-out LOS (Delay) A (0) A (0.6) N/A
95th Max Q 0' 13' N/A

N/A — Zero volume approach; see discussion below.

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. Note that this intersection is also within the General Residential zoning
district, which has a LOS threshold of LOS C. Based on the Town of Cornelius Land Development
Code, the less restrictive LOS shall apply, which is LOS D in this case. Table 6.14 shows that the
stop-controlled northbound approach proposed to exit the site is expected to operate with short
delays during both the AM and PM peak hours under 2019 build-out conditions. The driveway was
assumed to include a single ingress and single egress lane.

It should be noted that due to the nature of the DTA routing of the TransModeler software, some of
the movements in and out of the site at this driveway were recorded with zero volume. Upon build-
out of the site, some drivers would be expected to make these movements to access the site. Since
each of the proposed driveways are expected to operate acceptably, utilization of these “unused”
driveway movements in the model would not be expected to significantly impact operations.

Given the short delays shown in Table 6.14, no additional improvements beyond construction of
the driveway are recommended at this intersection for capacity purposes. Based on NCDOT input,
a minimum of 100-foot internal protected stem should be provided along Private Street A.
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6.15 KNOX RD AT HARKEN DR/PRIVATE STREET C (D/W #3)

Table 6.15 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the unsignalized, full-movement intersection of Knox Road at Harken Drive/Private Street
C.

Table 6.15 - Knox Road at Harken Drive/Private Street C
Condition Measure
EB WB NB SB
AM Peak Hour
2017 Existing LOS (Delay) A (0.5) A(0.1) - A (6.8)
95th Max Q 0' o' o'
LOS (Del A (0.7 A (O - A (5.3
2019 Background (Delay) ( - ) (, ) ( - )
95th Max Q 23 0 51
. LOS (Delay) A (0.6) A(0.1) A(7.3) A(7.5)
2019 Build-out
019 Build-ou 95th Max Q 50 0 112 50
) LOS (Delay) A06) | A(0.1) | A(7.3) | A(7.9)
2024 Build-out
utic-ou 95th Max Q 0 0 132 54
PM Peak Hour
L Del A (0. A (0.1 - A (6.
2017 Existing OS (Delay) (08) | A(01) (63)
95th Max Q 46 0 0
LOS (Delay) A(0.8) | A(0) - A(5.8)
2019 Back d
ackgroun 95th Max Q 0 0 47
2019 Build-out LOS (Delay) A (0.7) A(0.1) A(7.9) A(7.7)
95th Max Q 106' 0 119' 72'
. LOS (Delay) A (0.8) A(0.1) A (8.8) A(8.4)
2024 Build-
024 Build-out 95th Max Q 2% o 68 1@

The Town of Cornelius mitigation threshold at this intersection is LOS D based on the Highway
Commercial zoning district. Note that this intersection is also within the General Residential zoning
district, which has a LOS threshold of LOS C. Based on the Town of Cornelius Land Development
Code, the less restrictive LOS shall apply, which is LOS D in this case. Table 6.15 shows that the
stop-controlled northbound and southbound approaches are expected to operate with short delays
during both the AM and PM peak hours under 2019 build-out conditions. Note that based on
information provided by NCDOT, the median planned along the realigned One Norman
Boulevard/Knox Road as part of TIP project U-5906 could potentially extend beyond this
intersection, forcing access to both Harken Drive and Private Street C to operate as a right-in/right
out. However, per NCDOT direction, this intersection was analyzed as full-movement to determine
the operations if allowed full-movement access.

It should be noted that due to the nature of the DTA routing of the TransModeler software, some of
the movements in and out of the site at this driveway were recorded with zero volume. Upon build-
out of the site, some drivers would be expected to make these movements to access the site. Since
each of the proposed driveways are expected to operate acceptably, utilization of these “unused”
driveway movements in the model would not be expected to significantly impact operations.

Given the short delays shown in Table 6.15, no additional improvements beyond construction of
the driveway are recommended at this intersection for capacity purposes. Based on NCDOT input,
a minimum of 150-foot internal protected stem should be provided along Private Street C. Auxiliary
turn-lane warrants are described in Section 7.0.
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6.16 ONE NORMAN BOULEVARD AT PRIVATE STREET B (D/W #4)

Table 6.16 summarizes the LOS, control delay (seconds per vehicle) and 95" percentile queue
lengths at the proposed unsignalized, right-in/right-out driveway of One Norman Boulevard at
Private Street B.

Note that since the July 2018 TIA submittal, the site plan has been modified to remove the Private
Street B access to One Norman Boulevard (D/W #4). The analysis in this TIA and in this section
is based on the initial site plan that included this driveway. However, the final recommendations
reflect consideration for this driveway being removed, and is based on the modified site plan that
includes only three proposed driveways (all three at the same locations proposed in the initial site
plan). This approach has been coordinated with both Town of Cornelius and NCDOT staff.

Table 6.16 - One Norman Boulevard at Private Street B
Condition Measure
WB NB SB
AM Peak Hour
. LOS (Delay) A48 | A0 | A(0.1)
2019 Build-
019 Build-out 95th Max Q 0 0 80
. LOS (Delay) A(5.3) | A(0) A(0)
2024 Build-
024 Build-out 95th Max Q 0 0 0
PM Peak Hour
2019 Build-out LOS (Delay) A2 | A0 | A(0.1)
95th Max Q 0' 0 0'
2024 Build-out LOS (Delay) A(5.6) | A(0) A(0)
95th Max Q 1 0 0'

The Town of Cornelius mitigation threshold at this intersection is LOS D based on both the Village
Center and Highway Commercial zoning districts. Table 6.16 shows that the stop-controlled
westbound approach proposed to exit the site is expected to operate with short delays during both
the AM and PM peak hours under 2019 build-out conditions. The driveway was assumed to include
a single ingress and single egress lane. Note that based on information provided by NCDOT, the
median planned along the realigned One Norman Boulevard/Knox Road as part of TIP project U-
5906 is planned to extend beyond this intersection, forcing access to Private Street B to operate
as a right-in/right out.

It should be noted that due to the nature of the DTA routing of the TransModeler software, some of
the movements in and out of the site at this driveway were recorded with zero volume. Upon build-
out of the site, some drivers would be expected to make these movements to access the site. Since
each of the proposed driveways are expected to operate acceptably, utilization of these “unused”
driveway movements in the model would not be expected to significantly impact operations.

Given the short delays shown in Table 6.16, no additional improvements beyond construction of
the driveway are recommended at this intersection for capacity purposes.
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7.0 Auxiliary Turn Lane Warrants

Warrants for additional turn-lane improvements for unsignalized intersections 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 2019 build-out
conditions are summarized by intersection below and included in the Appendix.

W Catawba Avenue at Private Street A (D/W #1)
e Westbound right-turn lane along W Catawba Avenue with a minimum storage length of
100°
One-Norman-Boulevard-at-Private-Street B-(DAW-#4)*
e Northbound right-turn lane along One Norman Boulevard with a minimum storage length
of 75’

*Note that since the July 2018 TIA submittal, the site plan has been modified to remove the Private
Street B access to One Norman Boulevard (D/W #4). Without this access, the site traffic assigned
to enter at D/W #4 will likely use D/W #3 to access the site. Therefore, an eastbound right-turn
lane is recommended along Knox Road at Private Street C (D/W #3) with 100 feet of storage. This
modified improvement has been coordinated with both Town of Cornelius and NCDOT staff.
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8.0 Crash Data Analysis

NCDOT provided recent crash data at study intersections for crashes that occurred between
August 1, 2014 and July 31, 2017. Over this three-year period, 146 total crashes were reported
along the Catawba Avenue Corridor (from Jetton Road to Smith Circle) and 5 total crashes were
reported along Knox Road from One Norman Boulevard to Torrence Chapel Road. A breakdown
of incidents per intersection can be seen in Table 8.1.

Table 8.1 — Crash Frequency by Location

W Catawba Avenue at Jetton Road 16
W Catawba Avenue at Bethel Church Road 7
W Catawba Avenue at Knox Road 2
W Catawba Avenue at One Norman Boulevard 10
W Catawba Avenue at Torrence Chapel Road/Liverpool Parkway 29
Catawba Avenue at I-77 SB Ramps 3
Catawba Avenue at |I-77 NB Ramps

Catawba Avenue at US 21 (Statesville Road)/Holiday Lane 13

Catawba Avenue at S Hill Street/Burton Lane
Catawba Avenue at Smith Circle

Knox Road at Torrence Chapel Road

Knox Road at One Norman Boulevard

Ol b~ W A

This number of crashes resulted in a weighted average crash rate of 301.41 crashes per 100 million
vehicle miles traveled (MVMT) along Catawba Avenue and 417.77 crashes per MVMT along Knox
Road. The breakdown of these incidents by severity and accident type along each corridor can be
seen in Table 8.2 and Table 8.3, respectively.

Table 8.2 — Crash Severity Summary

Fatal Crashes 1 0
Class A 0 0
Class B 6 0
Class C 30 1
Property Damage Only 109 4
Total 146 5

Table 8.2 above displays the total number of crashes by severity type from most to least severe.
As shown, there was one fatal crash reported in the study area over the past three years. ‘Class A’
incidents are crashes in which serious injury is suspected, which can include significant loss of
blood or broken bones, and ‘Class B’ incidents are crashes in which minor injury is suspected, such
as bruises or minor cuts. There were no ‘Class A’ crashes reported, but six ‘Class B’ crashes
reported within the study area over the three-year period. There were 31 ‘Class C’ crashes
reported, which are defined as crashes wherein possible injuries occur, which are injuries reported
by the person or indicated by his/her behavior, but no wounds or injuries are physically present,
such as limping or complaint of neck pain. There were 113 crashes in which only property damage
occurred, meaning no injury was reported in 75% of the recorded crashes at the study intersections.
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Table 8.3 — Crash Type Summary

Accident Type W Catawba Avenue Corridor Knox Road Corridor
Angle 26 2
Animal 1 0
Backing Up 3 0
Fixed Object 4 0
Head On 2 0
Left-Turn, Different Roadways 4 0
Left-Turn, Same Roadways 14 0
Other Non-Collision 0
Pedestrian 2 0
Ran Off Road — Right 4 0
Rear End, Slow or Stop 59 3
Right-Turn, Same Roadways 5 0
Right-Turn, Different Roadways 2 0
Sideswipe, Opposite Direction 2 0
Sideswipe, Same Direction 16 0
Total 146 5

Along the two corridors, the most common crash types were angle, left-turn, and rear-end collisions.
Rear-end collisions are often associated with congestion and signalized intersections. Angle
crashes are typically caused by vehicles turning left across through traffic without an appropriate
gap. The highest accident frequency location was shown to be at the signalized intersection of W
Catawba Avenue at Torrence Chapel Road/Liverpool Parkway.

As previously discussed, there are several TIP projects in the area planned for construction
beginning FY 2019 and FY 2020. These TIP projects are expected to address both safety and
operational deficiencies along the corridor.
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9.0 Recommendations

Based on the capacity analyses performed for each of the identified study intersections, along with
review of the auxiliary turn-lane warrants and crash analyses contained herein, the following
improvements are recommended to mitigate the impact of the proposed development on the
adjacent street network:

W Catawba Avenue at One Norman Boulevard

e Construction of an additional southbound left-turn lane along One Norman Boulevard with
175 feet of storage, creating a three-lane approach that includes dual left-turn lanes and a
shared through/right lane

e Reconfiguration of the northbound approach of One Norman Boulevard to provide an
exclusive left-turn lane and a shared through-right lane (same as existing)

e Removal of the split phasing planned for the side-street northbound and southbound
approaches

e Extension of the westbound right-turn lane to provide 150’ of storage

W Catawba Avenue at Private Street A (D/W #1)
e Allow for left-over access (right-out only)
e Westbound right-turn lane along W Catawba Avenue with 100’ of storage
e Single southbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 100’ along Private Street A

Knox Road at Private Street A (D/W #2)
e Single northbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 100’ along Private Street A

Knox Road at Harken Drive/Private Street C (D/W #3)
e Single northbound egress and single ingress lane along Private Street C
e Provide an internal protected stem of 150’ along Private Street C
e Eastbound right-turn lane along Knox Road with 100’ of storage

One-Norman Boulevard-at Private Street B{DANH#4)

e Since the July 2018 TIA submittal, the site plan has been modified to remove this driveway

The recommended improvements at study intersections are shown in Figure 9.1. The
recommendations shown on this figure are subject to approval by NCDOT and the Town of
Cornelius. 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.

Catawba at Knox Retalil
Traffic Impact Analysis
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TECHNICAL MEMORANDUM

To: Mr. Wayne Herron, AICP
Deputy Town Manager, Director of Planning
Town of Cornelius

From: Brady Finklea, PE
Kimley-Horn

Date: October 10, 2018

Subject: Catawba at Knox Retail TIA - Addendum
Cornelius, North Carolina

The proposed Catawba at Knox retail development is located on approximately 11 acres in the
northeast quadrant of the W Catawba Avenue at One Norman Boulevard intersection, in the Town of
Cornelius. A Traffic Impact Analysis (TIA) was performed by Kimley-Horn and submitted to the Town
of Cornelius and North Carolina Department of Transportation (NCDOT) in June 2018. The Town
and NCDOT reviewed the June 2018 TIA and final review comments/recommendations were issued
by NCDOT on August 13, 2018. Since then, the proposed site plan has been modified by the
applicant to remove Driveway #4 (unsignalized right-in/right-out Private Street B access to One
Norman Boulevard). An updated TIA is being submitted concurrently with this technical
memorandum to include the final mitigation requirements that reflects the modified access plan.

In addition to updating the TIA (which was based on a set of assumptions and parameters that were
agreed upon by the agencies in the approved Memorandum of Understanding), the Town of
Cornelius has requested a separate technical memorandum to address issues or concerns that have
been discussed, yet are not specifically documented in the TIA. This technical memorandum
specifically addresses the following:

e Sight distance at the proposed driveways along Knox Road
e Pedestrian crossing on Knox Road
e Interim phasing of mitigation improvements prior to U-5906

SIGHT DISTANCE

Knox Road is currently being designed to realign and tie directly into One Norman Boulevard as a
part of TIP project U-5906. The new curve to create this realignment is planned to begin just west of
proposed Driveway #3 at Harken Drive based on the plans provided. Given the future curvature,
Town and NCDOT staff has requested a sight distance evaluation at the proposed driveways along
Knox Road (Driveway #'s 2 and 3).

AutoCAD files for the proposed Catawba at Knox retail development were provided by ColeJenest &
Stone, P.A. on September 27, 2018. These files included the realigned Knox Road planned as part
of U-5906. Based on the curvature shown for Knox Road, the design speed was assumed to be 30

kimley-horn.com | 200 South Tryon Street, Suite 200, Charlotte, NC 28202 704 333 5131
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mph with a 25-mph posted speed limit per American Association of State Highway and Transportation
Officials (AASHTO) guidelines for low-speed urban streets. Existing Knox Road has a posted speed
limit of 35 mph. Given the new realignment with the curvature of the road, the proximity to the traffic
signal at W Catawba Avenue, and the proposed commercial driveways, the speed limit along Knox
Road is recommended to be posted at 25 mph between W Catawba Avenue and the eastern end of
the proposed Catawba at Knox retail site. East of the proposed site, Knox Road should remain at the
currently posted 35 mph.

Review of horizontal sight distance at both proposed driveways along Knox Road is illustrated in the
attached Catawba at Knox Sight Distance Profiles. Note that sight distance lines are provided for 25,
30 and 40 mph design speeds. The text and sight distance lines on the exhibits in red reflect the
recommended 30 mph design speed as discussed above.

Note that a vertical surface file was not available for existing Knox Road or the U-5906 realigned
Knox Road. Vertical sight distance was therefore not reviewed in detail, only horizontal sight distance.
However, given that both driveways are proposed to tie into Knox Road on its existing alignment (the
curve for the realignment is shown to begin west of Driveway #3/Harken Drive), it does not appear
that there would be vertical sight distance issues based on review of existing Knox Road. Driveway
#3 is proposed to tie into the existing intersection of Knox Road at Harken Drive, which is located
near the crest of a hill, which currently appears to have adequate sight distance.

Knox Road and Harken Dr/Private Street C (Driveway #3)

As shown in the attached exhibit, the proposed driveway location does not currently meet horizontal
sight distance requirements at a 30 mph design speed based on the current parking lot layout. The
parking lot currently shown on the western frontage of the site should be modified to not fall within the
sight distance triangle. All proposed trees, berms, walls, fences, and/or identification signs must not
interfere with sight distance at the entrance.

Knox Road and Private Street A (Driveway #2)

As shown in the attached exhibit, the proposed driveway location does meet horizontal sight distance
requirements as shown at a 30 mph design speed. All proposed trees, berms, walls, fences, and/or
identification signs must not interfere with sight distance at the entrance. The existing vegetation
along Knox Road was not provided in the provided site plan; therefore, as shown in the aerial exhibit
(page 2 of the exhibit), tree removal may be required along Knox Road as not to interfere with sight
distance at this driveway.

PEDESTRIAN CROSSING ON KNOX ROAD

The Town and neighboring residents have expressed the desire to provide safe pedestrian facilities to
connect the existing residential on the north side of Knox Road to the proposed retail on the south
side of Knox Road. Currently, there is an existing sidewalk and bike lane on the north side of Knox
Road from Harken Drive to Torrence Chapel Road. Crossing locations along Knox Road were
considered at two locations:

e Knox Road and Harken Dr/Private Street C (Driveway #3)
e Knox Road and Private Street A (Driveway #2)

kimley-horn.com | 200 South Tryon Street, Suite 200, Charlotte, NC 28202 704 333 5131
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Providing a pedestrian crossing at the intersection of Knox Road and Harken Drive/Private Street C
(Driveway #3) would provide the most direct connection for residents in the Blue Stone Harbor
community. However, this location is not recommended due to its presence in the curve of realigned
Knox Rd, proximity to the signal at W Catawba Ave, and the proposed turn lanes at this intersection;
all of which would limit visibility of, and for, pedestrians. During peak hours and other high-volume
times of the day, queues from the W Catawba Ave signal would be expected to extend near this
location, further impeding sight distance for pedestrians. Additionally, with added turn lanes at this
intersection as shown on the proposed site plan, a longer pedestrian crossing would be required.

Instead, a pedestrian crossing is recommended at the
intersection of Knox Road and Private Street A (Driveway Source
#2). Based on the current site plan along with the
recommendations outlined in the TIA, no turn lanes are
planned at this driveway. Therefore, a shorter crossing
distance would be required. Additionally, this location is
further removed from the proximity of curves and projected
gueueing. The existing sidewalk located on the north side
of Knox Road would provide a safe connection between
the Blue Stone Harbor community at Harken Drive to this
recommended crossing to the retail driveway. In addition
to a crosswalk, an activated, solar-powered, roadside
rectangular rapid flashing beacon (RRFB) should be
provided. RRFBs are user-actuated amber LEDs
that supplement warning signs at unsignalized
intersections or mid-block crosswalks. They can
be manually activated by pedestrians by use of a
push button or passively by a pedestrian
detection system. Two examples of the
application of this type of pedestrian treatment
can be seen to the right. The first example is
located in Union County on Lawyers Road,
connecting the Emerald Lake neighborhood to
the both the Country Woods East neighborhood and the sidewalk that runs along the south side of
Lawyers Road.

INTERIM PHASING OF MITIGATION IMPROVEMENTS

As further described in the Catawba at Knox TIA, TIP project U-5906 includes improvements
immediately adjacent to the proposed site along Knox Road and at the signalized intersection of W
Catawba Avenue and One Norman Boulevard. When the TIA was initially scoped, U-5906 was
planned for construction in FY 2018. When the June 2018 TIA was submitted, the STIP showed
construction for U-5906 beginning in FY 2019. Since the proposed build-out of the site was also
planned for 2019, U-5906 was assumed to be in place in all future-year analyses, and
recommendations for site mitigation were made based on this assumption. However, since the June

kimley-horn.com | 200 South Tryon Street, Suite 200, Charlotte, NC 28202 704 333 5131
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2018 TIA submittal, the schedule for U-5906 has again been modified, and construction is now
anticipated to begin in spring 2020 according to NCDOT staff. However, the proposed Catawba at
Knox retail development is currently scheduled to open some of the outparcels along the frontage of
W Catawba Avenue by summer 2019. Based on these schedules as currently known, there may be a
gap of approximately nine months between opening of some of the retail along the W Catawba
Avenue frontage and start of construction for U-5906. Given this change in schedule, coordination
has occurred with NCDOT and Town staff related to which required improvements should be installed
in advance of issuance of the first certificate of occupancy (CO) for the site, and which improvements
should be included in the design and construction of U-5906.

Note that no interim phase capacity analysis has been performed. However, based on review of both
the site’s mitigation improvements and the 25% plans provided for U-5906, it appears that the site’s
mitigation improvements along W Catawba Avenue, as well as the three proposed driveway
connections could be installed prior to issuance of the first CO for the site and prior to construction of
U-5906.

Prior to Issuance of First CO and U-5906
The following mitigation improvements should be installed prior to issuance of the first CO for the site
and prior to construction of U-5906:

W Catawba Avenue at One Norman Boulevard
e Extension of the westbound right-turn lane to provide 150’ of storage

W Catawba Avenue at Private Street A (D/W #1)
e Allow for left-over access (right-out only)
e Westbound right-turn lane along W Catawba Avenue with 100’ of storage
e Single southbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 100’ along Private Street A

Knox Road at Private Street A (D/W #2)
e Single northbound egress and single ingress lane along Private Street A
e Provide an internal protected stem of 100’ along Private Street A

Knox Road at Harken Drive/Private Street C (D/W #3)
e Single northbound egress and single ingress lane along Private Street C
e Provide an internal protected stem of 150" along Private Street C

kimley-horn.com | 200 South Tryon Street, Suite 200, Charlotte, NC 28202 704 333 5131
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Included in Construction of U-5906

Page 5

Given the overlap of some of the site’s mitigation improvements with the U-5906 improvements, a
payment in lieu should be provided to the Town and/or NCDOT for the following mitigation
improvements, of which should be included in the design and construction of NCDOT’s U-5906

project:

W Catawba Avenue at One Norman Boulevard

e Construction of an additional southbound left-turn lane along One Norman Boulevard with
175 feet of storage, creating a three-lane approach that includes dual left-turn lanes and a

shared through/right lane

e Reconfiguration of the northbound approach of One Norman Boulevard to provide an

exclusive left-turn lane and a shared through-right lane (same as existing)

e Removal of the split phasing planned for the side-street northbound and southbound

approaches

Knox Road at Harken Drive/Private Street C (D/W #3)

e Eastbound right-turn lane along Knox Road with 100’ of storage

e FEastbound left-turn lane along Knox Road with 100’ of storage (as shown on proposed site

plan)

e Westbound left-turn lane along Knox Road with 100’ of storage (as shown on proposed site

plan)

The applicant should coordinate with NCDOT staff to provide a payment in lieu for the improvements
listed above that is recommended to be included in the design and construction of U-5906.

Please contact me if you have any questions (704) 333-5131.

Attachments:
e Updated Site Plan
e Catawba at Knox Sight Distance Profiles
e Phasing of Recommended Mitigation Improvements

cc: Wendy Taylor, PE NCDOT
Sean Epperson, PE NCDOT

kimley-horn.com | 200 South Tryon Street, Suite 200, Charlotte, NC 28202
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MASTER PLAN DEVELOPMENT NOTES:
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. Definition of Master Plan. The property shown on the Master Plan described as “By Right Master Plan, Catawba at

Knox™ (the “Plan”), and any amendments thereto, will be governed by the standards of the Town of Cornelius Land
Development Code as of 5:00 p.m. on April 3, 2017 (the “LDC™).

. Subdivision. The Property is one development and will be subdivided to allow buildings as principal uses on

individual parcels as depicted on the Plan. However, recombination, condominiumization, reconfiguration or
reduction of parcels may occur. Subdivision for conveyance purposes, as well as final subdivision plat or plats once
final building and improvement locations are determined, may be approved administratively.

Building Parcels. This Plan is a conceptual Plan. Exact sizes, footprints and locations of buildings shall be
determined during the construction drawing phase of development and may be administratively approved, so long
as the total square footage of improvements does not exceed the total amount shown on the Plan.

Modifications. Applicant may voluntarily agree to apply for future amendments to the Plan in a manner consistent
with the LDC as it changes from time to time. Such modifications to the LDC shall in no way impact the
Applicant's vested rights established per the LDC once the Plan is approved. Applicant, or it's designated successor
in interest of the specific right to amend the Plan as set forth herein, may request an amendment to this Plan without
the written consent of any other owners of all or any portion of the Property unless such amendment constitutes a
change in the building or use of the portion of the Property owned by such owner or otherwise materially impairs

w

o

~

o

any other property rights of such owner. Minor adjustments to driveway locations, curbs and curb cuts may be
made administratively during the construction drawing phase of development. Any future rezoning initiated by the
owner(s) of any lots shown on the Plan shall not affect the vested rights status of the lots not rezoned.

. Phasing. The development may be phased. Grading of the Property may be completed per phase of the

development.

Permitted Uses. The Property may be devoted to the uses permitted in the HC zoning district as set forth in the
LDC.

High Density Option. The high density option as shown on the Development Plan is approved by the Cornelius
Town Board upon approval of the Plan.

. Vested Rights. Applicant has requested vested rights approval pursuant to Section 12.10 of the LDC and

G.S.160A-385.1 of the North Carolina General Statutes. The approved Plan is vested for a period of five (5) years
from the date of the approval of the Plan by the Cornelius Town Board.
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MASTER PLAN DEVELOPMENT NOTES:

1. Subdivision. The Property is one development and will be subdivided to allow buildings as principal uses on 4. Phasing. The development may be phased. Grading of the Property may be completed per phase of the
individual parcels as depicted on the Plan. However, recombination, condominiumization, reconfiguration or development.
reduction of parcels may occur. Subdivision for conveyance purposes, as well as final subdivision plat or plats once
final building and improvement locations are determined, may be approved administratively. 5. Permitted Uses. The Property may be devoted to the uses permitted in the HC zoning district as set forth in the
LDC.

2. Building Parcels. This Plan is a conceptual Plan. Exact sizes, footprints and locations of buildings shall be
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